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Fastpotify

fastpotify.rocks · 786 points · Discussion
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                Spotify, native and fast
              
            

          

          
            A lightweight Spotify client with local playback, library access, and Spotify Connect controls for Linux, macOS, and Windows.

          

          
            
          
        


        
          
              
              










  
  
    
    [image: Fastpotify showing the Late night focus playlist with the queue panel open, a track playing, and the library in the sidebar]
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                    A native binary with no browser engine. It starts in well under a second and typically uses 100–250 MB of RAM.
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                    Play locally, gapless and at up to 320 kbps, or control playback on a speaker, phone, or TV from the same window.

                  
                  
                
              
                

          
            
                  
                
                  
                    
                    
                    

                    
                      📚

                    
                  

                  Library and search

                  
                    Browse playlists, Liked Songs, albums, artists, and podcasts. Search the catalogue and edit playlists you own.

                  
                  
                
              
                

          
            
                  
                
                  
                    
                    
                    

                    
                      🎨

                    
                  

                  Themes

                  
                    Use light, dark, or system mode. Pages and the player bar can take their colour from the album art.
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                    Keyboard shortcuts, MPRIS media controls on Linux, and a tray option that keeps music playing after you close the window.

                  
                  
                
              
                

          
            
          
        

  

  
    
      
    
  




Original: https://fastpotify.rocks/ · Discussion
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AnkiDroid: Google Play no longer allowing Open Collective donation link

github.com · 761 points · Discussion

Last updated: 2026-08-29; Google Ticket Number: #9-2777000041594

TL;DR: What we need

From Google: clarification on whether an IRS 501(c)(6) determination satisfies "tax exempt donations".

From readers: please share this post, especially to anyone at Google who may be able to help. Please do not contact Google support directly.



Caution
Since 28 August, Google has rejected updates to AnkiDroid on the Play Store. Unless resolved, AnkiDroid will be removed from Google Play on 11 September worldwide (except for India and Russia).



Summary

AnkiDroid is a free, open-source flashcard app for Android with over 10 million installs, used worldwide for various purposes, primarily in medical education and language learning.

AnkiDroid's donations go to Open Source Collective, a US non-profit which acts as our fiscal host. It holds an IRS determination letter stating that it is tax-exempt under 501(c)(6). This determination letter has been provided to Google.


	Google's payments policy states: "Other than the conditions described in Section 3 ..., apps may not lead users to a payment method other than Google Play's billing system"

	Section 3 of the policy states Play billing "must not be used in cases where payments include … tax exempt donations".

	Google's 2026-08-06 email states donations may only be collected for "a validated tax-exempt organization (for example, a validated 501(c)(3) charitable organization in the United States or the local equivalent)".

	Google's 2026-08-07 email, [after receiving an IRS determination letter for 501(c)(6) status], states AnkiDroid "allows users to contribute donations to an organization that is not tax-exempt".





Google support's last reply is as follows:


As mentioned in the previous email, we reviewed the documentation you submitted but found that your app still violates the Payments policy.


	Specifically, your app allows users to contribute donations to an organization that is not tax-exempt.



You can refer to the attached screenshot for additional information.

[image: Image]


Google Support have not explained why a 501(c)(6) determination is insufficient.

Note
501(c)(6) is a tax-exempt status; donations are not tax-deductible for the donor. Google's communications explicitly state "tax-exempt".



What we will do

We are forced to remove donation links immediately from our Play Store build in 2.24.X, and are doing so under protest, as otherwise we would be unable to distribute AnkiDroid to the majority of our users who use the Play Store.

Who are we

AnkiDroid is the Anki client for Android, developed and maintained by volunteers. Nothing is sold in the app and our Open Collective is the sole source of funding for maintenance and development. AnkiDroid is independent from Anki, AnkiWeb, AnkiMobile, and AnkiHub.

All funding goes to our Open Collective, where our ledger is public.

Relevant links


	Google Play Payments Policy

	Open Source Collective - AnkiDroid's Fiscal Host

	Open Collective: AnkiDroid - AnkiDroid's Public Ledger



Timeline


	

2026-07-20: Initial notice [automated]

Claude Fable 5.1 and Claude Mythos 5.1
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Claude Fable 5.1 and Claude Mythos 5.1

anthropic.com · 648 points · Discussion

What's new in Claude Fable 5.1
 – https://platform.claude.com/docs/en/models/fable-5-1/whats-n...System Card: https://www-cdn.anthropic.com/0339e6a7c5c7b87f5c07798616dc32...


Original: https://www.anthropic.com/claude-fable-and-mythos-5-1 · Discussion
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I trained a small transformer in 1.5hrs and it beats many LLMs

mvakde.github.io · 486 points · Discussion

I trained a small transformer from scratch in 1.5hrs on a 5090
 Beats many LLMs, and scores the same as TRM/HRM
This is an upgrade to my previous model 
 Faster, better, cheaper and still open source.
Also gets 7% on ARC-2
Discussion on Twitter, Code on github
 [image: ARC-1 Public Eval] Performance on ARC-1 public eval. I only compare against models that do similar test time training This is the 3rd blog in a series of works on ARC-AGI. Prev: Blog 2, Blog 1.
Many ppl thought the prev result was impossible. It got attention from top researchers and went viral on X. Eg: Discussions by Lucas Beyer, Jeremy Howard, Rohan Anil, and comments by many others.
Why work on this?
I think sample efficiency is the most important problem in AI today and I want to solve it.
The intention behind this work is to (1) find the limits of sample efficiency when restricted to transformers / today’s deep learning methods and (2) reduce costs so iteration is much faster and cheaper.
ARC is a great benchmark to test this:
	Very few samples (only a 1000 puzzles) in a high dimensional space
	Its a metalearning benchmark, so each puzzle uses a different rule, with some common concepts
	Very few priors needed: every concept needed in the eval set is present in the train set
	It is incredibly easy for humans to solve, and accessible to even poor AI researchers
	Benchmark is still unsaturated (for data efficiency, ignore LLMs and approaches that use tons of synthetic data or human inductive biases)

Next, I’ll work on new research ideas to break these limits. I’ll try to keep costs low so that anyone in the world can work on this.
Tech details
How does it work?
The overall approach is similar to last time (full technical details here), but I added a bunch of upgrades. Here’s a quick summary of the approach:
	Each input-output pair is converted to a sequence of tokens. These sequences are autoregressively trained on by a small transformer. This is done from scratch at test time on both the train set and eval set puzzles (test labels hidden).
	To enable cross-task learning, each puzzle is given a separate additive embedding (learnt). Since each sequence has two 2D grids, positional are learnt using 3D RoPE embeddings.
	The sequences are augmented with color and dihedral permutations. During inference, the test inputs are augmented, and the inverse aug is applied on the outputs produced. The 2 most common outputs are submitted (AAIVR).

Changes since last time
The main goal was to find improvements to the architecture / algorithm that improve the sample efficiency of the model.
The biggest increases in scores were due to
	Modern architecture (SwiGlu instead of GELU, RMSnorm not layernorm, etc.)
	More data diversity, better shuffling of data
	scaling up: 8 layers instead of 4,

Biggest decreases in cost were due to:
	Way fewer augmentations (more sample efficient!)
	AdamW -> Normuon
	flash attention with varlen training + flex attention kernels for inference

A major change is that I don’t train on input tokens anymore. This means the loss function only includes output tokens (which makes the approach supervised). This. performs slightly better 40% $\to$ 44% but I don’t understand why. Perhaps finite model capacity
I also increased the training data by adding the non-overlapping tasks from ARC-2. I did this very carefully to ensure no leakage. You can remove the extra data if you don’t like it and it will still score ~40%, but it will need ~double the compute.
Context: ARC-2 contains 773 ARC-1 puzzles and 347 new puzzles. Most eval puzzles of ARC-1 are repeated, so if you naively train on ARC-2, then its a dataleak and you will score 100%. I avoid this by carefully filtering out the 773 repeated puzzles (so no leak!)

There are many other changes that gave incremental improvements in performance or speed. Find the full list of changes here.
Interesting behaviour
Since I am no longer training on inputs, this approach is now supervised. What’s weird is that the test loss is now worse, yet it scores better! Also it is more stable and there’s less variance in scores.
  Many ppl today are working on sample efficiency by aiming for the lowest val loss on a small dataset. I think that’s great, but this points out a failure mode in such an approach
I do think the unsupervised style training will be better in some scenarios, and I am evaluating this.
Before NorMuon, I tried vanilla Muon. Obviously it trained much faster than AdamW, but the loss (and scores) would loiter at the end instead of converging. I found that cranking down the momentum and/or LR drastically at this point helped, but I didn’t want to make manually changes like this. When I switched to NorMuon, the problem disappeared
Ablations
The biggest contribution to performance seems to be good representations (3D RoPE + per-task embedding).
 [image: Ablating RoPE and per-task embeddings] Removing 3D RoPE or the per-task embedding gives a steep drop. Both ablations saturate at 25%	Training on inputs performs slightly worse -> ~39%
	Restricting training set to ARC-1+ConceptARC only performs about the same: ~40%
	Switching from 3D RoPE to 1D drops score to ~24%
	Removing the per-task embeddings drops score to ~24%
	Running the model CompressARC style (training from scratch on each task separately, and unsupervised), gives a drops performance down to ~18%
	CompressARC but supervised gets ~15%

 [image: Other ablations, best scores] Finding the best scores on other ablations. Comparing costs makes little sense here as all but the first ablation requires a lot more compute  How can others contribute?
The code is open source. Feel free to modify it and improve score or reduce cost. (Pls don’t increase training data)
Try reaching 65% – you won’t need many modifications. Evidence: I took the union of all solved tasks from multiple runs, and got 55%. Also a bunch of other tasks are “almost” solved. Some ideas:
	RoPE mixes positional and content information, which probably worsens performance. PoPE should perform on par or better. Or maybe invent a new pos embedding
	The architecture can definitely be modernised further

Costs can probably be reduced 10x with handmade GPU code. There are architectural changes that can also do this.
Lastly, figure out how to remove data augmentations. (I hate that I used it, ignore everyone who thinks its okay). There are a few obvious ways to do so, but the challenge is keeping training costs low.
Misc
TBH, I didn’t expect to reach 45% with just the transformer, I thought this would need new ideas. I certainly didn’t expect to reach it at such low costs/flops. The ablations show that a surprising amount of perfomance is retained even without augmentations or synthetic data. Now I’m pretty sure 65% can be reached within the transformer framework
I don’t understand why others didn’t figure this out. Its just a transformer with the most obvious representation. This benchmark has been open for 6 years, was high profile, and had a million dollar prize! Maybe researchers underestimate deep learning? Maybe the cost of experimentation was high enough that they couldn’t run ablations properly? Blindsided by LLMs or using harnesses?
Appendix
Prev criticism/validation on my approach from famous researchers
My old result went viral on X and many experienced researchers debated about it, both for and against. Threads by Jeremy, Lucas, Susan, Andreas, Yoav, and many more. I’m listing all the criticisms here with my answers.
Training on the eval puzzles is cheating / “training on test”
	No this is false. “Training on test” specifically means training on the labels of test data. The labels were not trained on.
	Also, ARC is a metalearning benchmark, so you’re supposed to learn from the eval puzzles.	Jargon: ARC has a set of train puzzles and a set of eval puzzles. Each puzzle has example pairs and test pairs. A pair consists of an input grid + output grid.
	The ARC, the label is only the test pair’s output grid in an eval puzzle.
	These labels were not trained on. They are hidden. You can delete it beforehand if you wish 



Training on the inputs of eval puzzles leaks information
	No, this is false. Such an approach is called transductive reasoning and has been studied since the time of Vapnik.
	Also, this dogma of ignoring eval inputs doesn’t make sense in a world trying to solve continual learning
	Other approaches train a metalearning algorithm and then deploy it to learn by running a CoT or by modifying latents through a recurrent loo. My approach or what I did here is directly metalearn by modifying the weights of a single forward function is no different than learning by
	Note: in the new 44% result, training on inputs has been removed as it scores slightly worse

Even if training on eval puzzle inputs is allowed, the test input specifically should be forbidden
	No, this is false. The same “transduction” argument applies here
	A metalearning benchmark can be transductive in 2 ways:	train puzzle $\to$ eval puzzles
	within the eval puzzle, example pair $\to$ test pair


	This criticism is specifically answered by the latter

This is against testing policy
	No this is false.
	The policy says “test taker must not know what the test will be”. People interpreted this as saying TTT is banned. But it actually refers to the human designing the AI system, not the AI system itself.	Eg: to discourage designing inductive biases based on the eval set.


	To anyone active in the ARC community, this has always been clear since test time training has been allowed and encouraged. Steven and Chew’s comments clarify this and other concerns.
	TTT also follows the spirit of a metalearning benchmark, so its fine!

You are not including training costs
	No, this is false. I show the entire lifetime compute. This is the cost of training the model from init + the total cost of running inference on all tasks. Yes it totally amounts to 67 cents. Check the prices of a 5090 for 2hrs on vast.ai

Test time training is traditionally done one task at a time. Training on all test tasks at once is unrealistic
	Yes, this criticism makes sense. But it’s nuanced
	I agree that its rare to see to face problem sets in real life where every problem is given at once. Even if it is (like an exam), humans can usually only attempt one at a time
	But just because humans don’t have a capability shouldn’t mean it invalidates building an AI model with that capability. Otherwise we could say LLMs are unrealistic since humans can’t train on the entire internet / can’t read tokens as fast
	Also, it is unclear if humans are limited to one might be able to train on different data from multiple sensory at a time, exactly like
 

Providing cost per task amortises cost of training since all test tasks are trained on at once. So comparing other models is unfair
	Yeah this is fair. In my defense:	That’s how the organisers compare every model, including TRM which also trains on all test tasks at once
	I was also more generous by including training and inference costs while LLMs and other models exclude pre-training/offline training costs.


	I have now switched to (a) showing lifetime compute cost instead of per-task, (b) comparing only with TRM, HRM and CompressARC and not with LLMs / other methods and (c) I added ablations with comparable training styles

Answering criticism about ARC-AGI itself
When I posted last time, there was a lot of debate about ARC-AGI itself. Some were valid, but a lot of them were questions Chollet has answered many times before:
	What does ARC even test for? (fluid intelligence)
	Why should we care about ARC? (fluid intelligence isn’t fully solved)
	Solving ARC-AGI will not lead to AGI (no one claimed that)
	ARC keeps shifting goalposts / its adversarially constructed for LLMs (Both are false)

Chollet’s paper and these tweets1 are good sources. Summing up his stance: The benchmark intended to test fluid intelligence, which he considers necessary but not sufficient for AGI. Solving ARC-1 / 2 implies non-zero fluid intelligence, but it isn’t an upper bound. The benchmarks don’t signal AGI is reached, they intend to point out the right research questions to ask. There were no goalposts moved: ARC-1 precedes LLMs, ARC-2 was announced pre-chatGPT and ARC-3 was announced before ARC-2 was saturated. He’s also happy about progress on ARC since it documents progress in AI.
I mainly care about ARC since it can be used to test for sample efficiency which is an important unsolved problem today! It’s also a well constructed meta-learning benchmark, and is accessible to GPU poor peeps. Historically, its been great at pointing out the strengths and flaws of LLMs. I also think its cool that the benchmark stood unsaturated for 6 years, despite being high profile / having a large cash prize since we now know DL can perform extraordinarily well on ARC-1/2.
There are some valid criticisms IMO:
	They should disallow synthetic data for ARC-1/2	Its against the spirit of the benchmark and yet most top scores today rely on large amounts of it	synthetic data lowers the bar of fluid intelligence needed to solve puzzles
	It only made sense till 2024 when DL scores sucked.
	We now know LLMs/DL can learn anything given enough training data


	This would also make the benchmark a great test for sample efficiency. It would complement ARC-3 very well
	Question is how to prevent synthetic data? Simple:


	Ban offline training/pretraining. Models must train from scratch after submission	Previously this was considered impossible so rule. My model shows this is possible
	Guarantees no synthetic data can be used
	It makes the comparison fair across differet models. Otherwise some models like LLMs can benchmaxx ARC by using ungodly amounts of offline training. (Since the benchmark has been around a long time, many ARC-like datasets have been created)



	A single leaderboard graph comparing multiple types of models doesn’t make sense. It brings the following 3 problems (solution: separate charts)	The x-axis is cost/task. But it only counts online compute cost. Some of these models (like LLMs) have massive offline pretraining phases whose costs arent counted. You can use infinite training compute to effectively bring the test set into distribution, so these models should be evaluated separately.
	Dividing cost by number of tasks makes no sense for the models that train on all test tasks at once (like mine, TRM & HRM)
	Comparing LLMs on the public eval set makes no sense since the answers to the public puzzles are available on the internet


	The organisers drew premature conclusions from TRM and HRM and attributed success to recursive loops+deep supervision. I think this bias is because they assume pure deep learning can’t solve ARC (eg: base LLMs still suck at ARC-2). I disagree
	The wording of the testing policy can be improved to remove confusion. (Explained here)

Mistakes that I think other approaches are making
Assuming recursion is the next big thing (Eg: HRM, TRM, Arcprize blog)
 I do see the appeal, but there aren’t enough ablations to prove this. And my model shows you can reach the same performance without recursion. The only confirmed benefit of recursion is allowing you to increase compute without increasing memory movement.
Misleading advertising by HRM/TRM: I also don’t like that TRM advertised itself as a 7M model when there are O(100M+) embedding weights being trained. It is misleading, makes it more like a lookup table, and calls into question what causes the performance. Worst case it should have been called 7M “active” weights. Same for HRM. Both didn’t mention this anywhere!
LLM based approaches on ARC aren’t showing new capabilities anymore:
 Watching LLMs climb the ARC leaderboard has been extremely useful as explained below, but I don’t think there’s much to learn from their ARC-1/ARC-2 scores anymore:
	Increases in LLM scores are now mainly driven by post training (evidence in next section) and are probably a function of amount of synthetic data. They are learning to solve ARC tasks, not learn general abstract reasoning
	There’s also too many confounding factors to glean anything from new scores. Comparing LLMs based on benchmarks is bad science in general (eg: differing amounts of training data aimed at a benchmark)
	For LLMs, only private scores should count. Their scores on the public leaderboard are useless as the answers are available on the internet, and are trained on.
	Using harnesses on top of LLMs to improve performance makes little sense to me. All the post-training magic is happening inside the frontier labs, and they can build harnesses themselves. I think its unlikely continual learning will be solved by a harness.

Anti-bitter lesson cheats 
 I have already argued before that synthetic data and augmentations are bad. Designing inductive biases into the model is also bad. The fact that we can’t scale this benchmark without cheating like this shows that there are still breakthroughs waiting. I hope more people try to reduce such tricks that are anti-bitter lesson.
Learnings from LLMs on ARC-AGI
LLMs have now saturated v1 and v2 of this benchmark. Here’s what I infer from their progress:
ARC-AGI predates LLMs. They performed terribly on the benchmarks initially, showing that pretraining doesn’t confer general reasoning capabilities and that LLMs can suck at tasks that are incredibly easy for humans
OpenAI’s O1 getting 75% was a big win for LLMs. It suggested that given enough data, LLMs can learn any task during post-training. I assume this is what Sholto Douglas often argues about.
When ARC-2 came out, it reset progress of all LLMs, including the thinking ones. This suggests even post-training doesn’t confer general reasoning capabilities, otherwise a model that performs well on ARC-1 would automatically perform well on ARC-2.
(Basically, the models are learning how to solve ARC puzzles, not general abstract reasoning and its scores on a task are dependent on how well it is represented in its training data. Also, I’m not sure whether “general reasoning” even exists in the first place? Maybe humans are specialised too)
Since then, thinking LLMs have made steady progress on ARC-2. People often think this means models are better at general reasoning BUT what they don’t notice is that the base models are stuck at single digits. Taken with other evidence, this suggests:
	Scores on ARC-2 are driven by post-training. (Probably largely depend on amount of synthetic ARC data?)
	Labs are benchmaxxing (probably coz customers care about benchmark performance?)
	LLMs are not sample efficient in any way.

Don’t get me wrong, I am very bullish on LLMs. The trends on ARC-2 show that performance will keep improving with increase in compute and data. Its also incredible to see the reduction in inference costs.
Full list of changes
Changes that modify training dynamics
	Optimizer changed from AdamW-only to NorMuon + auxiliary AdamW
	LR schedule changed from warmup+cosine to WSD schedule (warmup %, hold, then linear decay to floor).
	LayerNorm was replaced by RMSNorm
	FFN changed from Linear -> GELU -> Linear to SwiGLU-style gated FFN (chunk + SiLU gate).
	Weight decay changed from “non-attention linear only” to explicit group-wise decay: attention weights, token embeddings, and task/dihedral embeddings each have their own WD knobs.
	Training objective changed from outputs["loss"] (unsupervised style input+output LM loss) to outputs["output_loss"] (supervised style) only.
	Training batching changed from smart bucketing based on length to true random batching (bucketing retained for inference paths).
	Straggler/incomplete batches are now dropped in training (drop_last=True enforced).
	Dataset construction now supports/uses broader sources (ARC-1, ARC-2, ConceptARC, optional filtered cross-dataset tasks, submission/private modes), changing train data composition.
	Color augmentation changed from one global epoch-level permutation to per-example augmentation tuples (color + dihedral).
	Color permutation domain changed to excludes output-only colors, instead of blind 1..9 permutations.
	Augmentation generation now deduplicates transformed inputs via hashing across a task (higher unique-sample diversity).
	Augmentation selection is now epoch-cycled with shuffled candidate order (without-replacement per cycle behavior)
	Changes in hyperparams: optimizer/hparams, epochs, augment cap/type, depth (n_layers), and dataset path.
	A new dihedral_embedding was added and is now summed into token conditioning. (Only a very mild performance increase)

Speed increases without changing training dynamics:
	Training batches changed from padded [B,S] to packed token stream with cu_seqlens (no pad tokens in train path).
	Attention path changed from padded SDPA masking to packed varlen flash-attention support (cu_seqlens), plus flex-attention decode kernels.
	Dihedral augmentation moved from offline dataset expansion to online augmentation selection at collate time.
	Build-time training split changed from ("train","test") to ("train",)

Misc.
	Resume behavior changed: optimizer-switch/hparam-change detection now can reset/rewarm schedule, altering resumed-run dynamics.
	Scheduler stepping changed to fractional epoch progress when training, instead of pure per-step cosine progression.

TODO: ADD CITATIONS




Original: https://mvakde.github.io/blog/44-on-arc-1/ · Discussion
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Play Store blocks AuroraStore, hurting GrapheneOS users

gitlab.com · 415 points · Discussion
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American Airlines mechanic Azriel “Al” Blackman has died

simpleflying.com · 352 points · Discussion
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Dwarf Fortress' creator says the industry's in shambles over AI

pcgamer.com · 173 points · Discussion






 (Image credit: Getty Images - JASON REDMOND/AFP)





The game industry is—to use the lightest possible language—in an interesting spot. While videogames are as profitable as ever on paper, we've had a few consecutive years of brutal layoffs and studio closures, as well as all of the knock-on impacts that the advent of generative AI (and the subsequent and boneheaded insistence that it's the future) has had. Billions in spending, skyrocketing hardware prices, the whole kit and caboodle.
Which, once more, has exhausted Dwarf Fortress' creator Tarn Adams, who spoke to PC Gamer's Joshua Wolens during Gamescom 2026: "They're trying to have a CEO press a button that makes a game, and then everyone else somehow buys it without a job. So I don't see that going anywhere sustainable, and I feel like there will simply be a pop and a reckoning and then [it's on repeat] unless people do something else."
Adams says it's not just games that've been suffering, either: "I mean, everyone I know, their bosses are slowly getting psychosis, right? They're just like, 'Yeah, but did you use AI on your commits?' And they're like, 'Oh well, I'm not happy with this guy,' you know. 'We'll probably have machines do the job'.
"It just reminds me of like a fucking Dead Kennedys song or something. It's just the same old shit. I mean, they laid off my dad from the sewage treatment plant because they didn't understand what his job was, and he was the computer guy there, and then they don't have a company anymore, so it's like it's the same shit."
He's not exactly wrong—it's not as if the current industry problems are unprecedented, or came out of nowhere. Since the advent of modern capitalism (and likely a long while before that), those in charge have often misunderstood, underestimated, or dismissed the hard work that goes into labour they don't understand.
It's become particularly nasty with generative AI, however, because now said CEOs can still see an end result that mimics the thing they don't understand—and are able to self-delude themselves into thinking it's replicable at scale, or that it's even producing the same quality as the product they've actually been selling.
After all, if actual studies are being done into AI-induced psychosis that's impacting us serfs, there's nothing to say the executive suite is immune, either. Especially given that a lot of them don't even understand why others are put off.

How accurate have Ed Zitron's AI skeptic predictions been?
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How accurate have Ed Zitron's AI skeptic predictions been?

danluu.com · 155 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://danluu.com/zitron/ · Discussion
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Ask HN: Who is hiring? (September 2026)

155 points · Discussion

Please state the location and include REMOTE for remote work, REMOTE (US)
or similar if the country is restricted, and ONSITE when remote work is not an option.Please only post if you personally are part of the hiring company—no
recruiting firms or job boards. One post per company. If it isn't a household name,
explain what your company does.
Please only post if you are actively filling a position and are committed
to replying to applicants.
Commenters: please don't reply to job posts to complain about
something. It's off topic here.
Readers: please only email if you are personally interested in the job.
Searchers: try https://nthesis.ai/public/hn-who-is-hiring, https://dheerajck.github.io/hnwhoishiring/,
http://nchelluri.github.io/hnjobs/, https://hnjobs.emilburzo.com.
Don't miss this other fine thread: Who wants to be hired? https://news.ycombinator.com/item?id=49522896


Original: https://news.ycombinator.com/item?id=49522897
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Ambient CSS v3 – Blender meets CSS

ambientcss.vercel.app · 150 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://ambientcss.vercel.app/ · Discussion
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The creator of Jujutsu has joined ERSC

ersc.io · 127 points · Discussion

East River Source Control Names Jujutsu Creator Martin von Zweigbergk Chief Technology Officer
  by East River Source Control

 NEW YORK (September 1, 2026), FOR IMMEDIATE RELEASE
 East River Source Control has appointed Martin von Zweigbergk, creator of the Jujutsu version control system, as chief technology officer, to lead engineering on the company’s next generation version control platforms.
 von Zweigbergk began Jujutsu as a side project in late 2019 and turned it into his full-time work at Google. The project has more than 30,000 stars on GitHub and ships under the Apache 2.0 license.
 Before Jujutsu, he worked on Fig, the Mercurial client that gave Google engineers a distributed workflow on top of Piper, the monorepo holding most of the company’s code. He also contributed to Git, which according to the 2022 Stack Overflow developer survey, 96% of developers use professionally.
 The hard problems many engineering teams are just beginning to face are ones he’s already been working on for over a decade. Having Martin lead our engineering affords ERSC a wholly different level of technical capability as an organization.

 — Benjamin Brittain
      co-founder and chief executive officer of East River Source Control.
 The company is building tools to help organizations manage the exponentially increasing needs of their source code management and collaboration tools brought about by the way AI is re-shaping the software industry. ERSC Storage will be entering private beta later this month.
 von Zweigbergk will continue to be a core maintainer of JJ as an open source project under the Apache 2.0 license.
 Jujutsu improves the part of version control that sits on your laptop. But the remote server is still Git, which has a ceiling that comes fast for products at scale. We think the storage layer has to change to match the model, and that work can be better supported by a company than an open source project.

 — Martin von Zweigbergk
      chief technology officer of East River Source Control.
 
 About East River Source Control
 East River Source Control is building the next generation of version control platforms for humans and machines. The company launched in 2025, backed by Amplify Partners. For more information, visit ersc.io.

 ← All posts
©2026 East River Source Control.
All rights reserved.
 



Original: https://ersc.io/blog/martin-joins-ersc · Discussion
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Show HN: Running 104GB Qwen3.8-Flash-Next on 48GB Mac with at ~12 tok/s

github.com · 105 points · Discussion

I built slotstream, a way to run Qwen3.8-Flash-Next 4-bit on a low-memory mac starting from 16GB, a 125B parameter model that would need 100GB+ memory/RAM, thanks to expert-offloading/ssd-streaming. Easy to install/update, and mac-native using MLX and Swift.It ships with auto-mode, which makes a good tradeoff between memory usage and speed. I'll be implementing and porting the MTP module for speculative decoding next


Original: https://github.com/carloslfu/slotstream · Discussion
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Movie Scene Map – 13,312 films, series, games, anime and manga

moviescenemap.com · 98 points · Discussion


        The interactive map of where films and television were actually shot

        Movie Scene Map is a free interactive map of 15,535 real filming locations in 166 countries: the studios, castles, streets and landscapes where films and television series were shot. Pan and zoom the map above, click any point for a photograph and the productions shot there, or open a place’s page for everything filmed in it. Beside the 9,262 films and series with a page of their own sit 2,153 video games, 407 anime and 366 manga, placed by where their stories are set, because nothing is filmed in a drawn world.

        Browse by kind

        
        Browse by kind of place

        
        Filming locations by country

        The countries with the most places on the map:

        
          	United States 5,121 places

          	United Kingdom 2,021 places

          	France 929 places

          	Canada 671 places

          	Japan 664 places

          	Italy 571 places

          	Spain 520 places

          	Germany 470 places

          	India 407 places

          	Australia 394 places

          	Czech Republic 261 places

          	Russia 242 places

          	Sweden 217 places

          	Ireland 144 places

          	Poland 132 places

          	China 124 places

          	New Zealand 124 places

          	Mexico 116 places

          	Turkey 101 places

          	Finland 100 places

          	South Korea 97 places

          	Switzerland 91 places

          	Austria 85 places

          	Brazil 78 places

        

        All 91 countries with a page →  ·  Filming locations near you: day trip guides for 400 cities →

        The most filmed places

        Cities and regions ranked by everything shot inside them, the one number a single filming location statement cannot give you:

        
          	California 1,749 productions

          	Los Angeles County 1,436 productions

          	Los Angeles 1,066 productions

          	England 945 productions

          	New York City 822 productions

          	Greater London 556 productions

          	Paris 437 productions

          	Metro Vancouver Regional District 394 productions

          	Vancouver 381 productions

          	London 380 productions

          	Toronto 320 productions

          	Manhattan 299 productions

          	Iver 255 productions

          	Rome 241 productions

          	Hong Kong 229 productions

          	Madrid 226 productions

          	Montreal 191 productions

          	DeKalb County 189 productions

          	Atlanta 184 productions

          	Fulton County 184 productions

          	San Francisco 182 productions

          	Chicago 164 productions

          	Berlin 156 productions

          	Nevada 151 productions

        

        The most filmed cities and regions on earth, ranked →  ·  The 150 most famous scenes ever filmed on location →

        Famous productions to start with

        The most widely covered productions on the map, by number of Wikipedia language editions:

        
          	Game of Thrones 2011

          	Titanic 1997

          	Forrest Gump 1994

          	The Godfather 1972

          	The Matrix 1999

          	The Big Bang Theory 2007

          	Friends 1994

          	Squid Game 2021

          	Pulp Fiction 1994

          	The Dark Knight 2008

          	The Shawshank Redemption 1994

          	Back to the Future 1985

          	Breaking Bad 2008

          	Fight Club 1999

          	Schindler's List 1993

          	The Silence of the Lambs 1991

          	The Terminator 1984

          	Doctor Who 1963

          	Harry Potter and the Philosopher's Stone 2001

          	Jurassic Park 1993

          	Interstellar 2014

          	V for Vendetta 2005

          	Gone with the Wind 1939

          	Inception 2010

        

        Every film and series on the map →

        How this map is built

        Movie Scene Map is built from open data. The backbone is the filming location statements on Wikidata, joined to each place’s coordinates, its photograph on Wikimedia Commons and its Wikipedia article. Beside them sit places named in a production’s own Wikipedia article, or by the setting categories its editors file it under, and those are labelled per Wikipedia wherever they appear, because a sentence is weaker evidence than a statement and the two are never mixed. Nothing is scraped from listicles and nothing is generated.

        The atlas is curated, not complete. A production earns a page once enough Wikipedia editions cover it, and a country that looks empty means sparse Wikidata coverage, never that nothing was filmed there. Missing a film you know? Add a filming location statement to its Wikidata item, with a source, and it appears here at the next rebuild and in every other project reading that data. The five steps are on the missing page, and the work list names the productions where one edit would do it.

        The whole atlas is free to download as GeoJSON or CSV, CC0, and the same page describes the read only MCP endpoint that answers these questions live for AI assistants. Every change, including the mistakes, is in the changelog, and the about page says what the data is and what it leaves out.

        Frequently asked questions

        What is Movie Scene Map?Movie Scene Map is a free interactive map of 15,535 real filming locations in 166 countries: the studios, castles, streets and landscapes where films and television series were shot, plus the real places video games, anime and manga are set in. Search a title to see where it was made, or a place to see what was made there.

        How many filming locations are on the map?15,535 places across 166 countries, attached to 9,262 films and series, 2,153 video games, 407 anime and 366 manga with a page of their own. The count moves with every rebuild from Wikidata, and the changelog records each one.

        Where does the data come from?Filming location statements on Wikidata, joined to each place’s coordinates, photograph and Wikipedia article. Beside them, and labelled per Wikipedia wherever they appear, sit places named in a production’s own Wikipedia article or by the setting categories its editors file it under. Nothing is scraped from listicles and nothing is generated.

        What does per Wikipedia mean on a page?That the claim rests on a sentence or a category in Wikipedia rather than on a Wikidata statement. A sentence is weaker evidence than a statement, so the two are never mixed, and every such row names the exact section or category it came from.

        Are video games, anime and manga filmed somewhere?No. A game is rendered and an anime or a manga is drawn, so none of them was filmed anywhere. The atlas places them by where their story is set, from Wikidata’s narrative location and from Wikipedia’s setting categories, and every page about one says set in rather than filmed in.

        Why is a film I know missing, or placed only in a country?Coverage follows Wikidata, and it is uneven. Some famous productions carry no filming location statement at all, and some carry one so coarse that it names a whole country, which this atlas reports as text rather than placing a pin. The work list on the gaps page names the productions where one edit would fix it.

        Can I add a filming location?Yes, upstream. Add a filming location statement to the production’s Wikidata item, with a source, and the place appears here at the next rebuild and in every other project reading that data. The five steps are on the missing page.

        Is Movie Scene Map free to use?Yes. No account, no advertising, no paywall. The whole atlas is also downloadable as GeoJSON and CSV under CC0, and a read only MCP endpoint answers the same questions live for AI assistants.

        Explore every film and series on the map →
More atlases by the same maker: World Train Map · The Castle Map · Sunshine Map · World Beach Map

      



Original: https://moviescenemap.com/ · Discussion
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Io_uring Without Readahead

frn.sh · 97 points · Discussion


        Someone opened a PR to implement readahead in Turso. It was a throwaway implementation, but a good excuse to measure io_uring and understand more about it.

Turso has two backends. syscall uses pread(2). io_uring uses io_uring, and opens the database file with O_DIRECT with no option to use buffered I/O. O_DIRECT takes away kernel readahead, so getting it back means implementing it in the application.1

The PR’s results are impressive. io_uring with an application buffer is faster. I want to understand why.

Without readahead, io_uring issues only one entry at a time. The problem is the lack of concurrency: each read waits for the previous one. The application knows that “hey, at this time, I need page 100”, which means: Turso submits a read SQE for page 100, then waits for it. The scan continues. Now Turso needs page 101, so it submits a new read SQE that page.

With readahead on, things change. Turso needs page 100, detects sequential access, and instead of asking for one page it submits reads for pages 100 through 131. Now 32 reads are in flight at the same time.

The measurements below use TPC-H, a standard benchmark for analytic databases, on a 1.2 GiB database.


	Q6, the query I measured, does a full scan on lineitem, the biggest table of the benchmark.

	off means PRAGMA prefetch_pages=0: The PR’s code without readahead.

	on means a window of 32 pages.



Request merging

I wanted to see what readahead changes in the I/O path: how many requests Turso submits, and what arrives at the device. So I ran iostat -dxm 1 sda alongside Q6, and perf stat counting the io_uring:io_uring_submit_req tracepoint.


  
      
          	
          	off (n=1)
          	on (n=1)
      

  
  
      
          	SQEs submitted
          	195,207
          	218,212
      

      
          	device requests
          	~196,000
          	~16,300
      

      
          	rareq-sz
          	4.37 KiB
          	56.53 KiB
      

      
          	%rrqm
          	~0
          	91-93%
      

  


rareq-sz is the average size of a read request arriving at the device. %rrqm is the percentage of read requests merged with another request before being issued.

With readahead on, Turso emits 23,005 more SQEs, and it fetches more pages than needed, making the device read more bytes. But the device receives fewer requests.

If two requests in the queue cover sectors that are next to each other, the block layer joins them into one bigger request. This only works if both requests are in the queue at the same time. I counted the merge tracepoints with perf.

With readahead off, only 140 of 195,516 bios merged. It makes sense since there’s only one SQE in the queue and there’s nothing to merge. With readahead on, 202,539 of 218,493 bios merged, and the device received only 15,951 requests. Since there were multiple SQEs in the queue, the kernel merged them.

The polling thread

Turso uses io_uring with sqpoll. The sqpoll uses a thread that spins checking if work was delivered and if the kernel should do something. It’s a thread that keeps track of work, at the cost of spinning.

I timed the execution of sqpoll with prefetch_pages=32 to see where the time was being spent: 8.22s of wall time, 3.70s of user time and 8.46s of system time (median of seven runs). The system time is bigger than wall time, and this is only possible when two threads spend CPU at the same time.

I expected the cycles to be in the query code, but:


  Q6 on the io_uring backend with SQ polling. io_sq_thread, the kernel polling thread, is at 65% of cycles.

So I rebuilt Turso without SQ polling, replacing the setup_sqpoll builder with the plain IoUring::new, which is already Turso’s fallback when sqpoll setup fails.

Plain/default ring: 8.62s of wall, 3.62s of user, and 1.27s of system time. Removing the polling thread made wall time a little worse and the system time much smaller. The system time isn’t zero because we are still calling io_uring_enter(2) per submission, and Turso submits one SQE at a time.

If polling is worth it or not depends on the machine. Didona et al. measured this in a 2022 SYSTOR paper: submission polling with one NVMe drive and one CPU core reached only 13 KIOPS (13 thousand IO operations per second) - the two threads had to share one core, so they took turns. With a second core, performance completely recovered. This box I’m using has 4 vCPUs. The query is single-threaded and uses one ring with one polling thread, and there was always a free core for the polling thread, so it never competed for CPU with the queries.

Cache misses

With SQ polling off, I timed Q6 again on both backends: 8.55s on io_uring and 3.02s on syscall. The difference is significant. I want to understand where that extra time goes, so I counted instructions and cache misses with perf. One note about the counters in this table: they come from a rebuilt host (who wants to pay Hetzner for idle time?), so their absolute values don’t match the timings above.


  
      
          	backend
          	cycles (median, n=7)
          	instructions (median, n=7)
          	IPC
          	cache misses
          	miss rate
      

  
  
      
          	io_uring plain
          	5.374 B
          	21.497 B
          	3.999
          	10.666 M
          	13.255%
      

      
          	syscall
          	4.734 B
          	21.297 B
          	4.499
          	5.889 M
          	7.691%
      

  


io_uring runs 0.2 B more instructions which is almost nothing, but it takes 4.8 M more cache misses.

Both backends use DMA: the disk hardware writes the data into RAM by itself, without the CPU doing the work. But there are differences between the two backends as well: in a buffered read, the disk writes the data into the page cache.2 Then the kernel copies the data from the page cache into the process buffer. This copy is normal CPU work: the CPU reads bytes and writes them somewhere. A side effect of copy: the data ends up in the CPU caches (L1/L2/L3).

With O_DIRECT, though, the disk writes the data into the process buffer directly without the copy step, which means the CPU doesn’t get involved in the process, so nothing is copied to the CPU caches.

This explanation is a hypothesis, the counters show that io_uring has more cache misses than syscall, but I never traced the misses back to the missing copy step.

Costs

After all of this, I have some opinions about the cost of each model:


	io_uring with O_DIRECT and without readahead on the application side runs with a single SQE in the ring. One SQE means no concurrency, and without concurrency the block layer has nothing to merge. This was the slowest configuration in my measurements.

	sqpoll is a reasonable model when the machine has more than one vCPU. But you still need to understand how your application uses resources. If the application is already CPU heavy, the polling thread will compete with it for CPU. In that case, it’s a good idea to measure the impact of dedicating one vCPU to the kernel thread before turning sqpoll on.

	plain/default io_uring is also reasonable, because it can batch. Only one io_uring_enter(2) batches multiple SQEs. The SYSTOR paper measured this: 1.01 syscalls per I/O at queue depth 64. Turso does not batch today, so it pays one syscall per page. The submission loop already calls submit_and_wait for all pending operations, but the pager asks for one page and waits for it, so there’s never more than one operation pending:



Besides the models, two other things about cost:


	In a buffered read, the kernel copies the data from the page cache to the process buffer, and this copy uses the CPU. The copy has a side effect: the data ends up warm in the CPU caches. O_DIRECT skips the copy, but the data still has to reach the CPU at some point. In the buffered read, that happens during the copy. With O_DIRECT, it happens during the query, as cache misses.

	Readahead wastes some work. Turso submitted 23,005 more SQEs, fetched pages the query never used, and the device read more bytes. But the extra requests keep the queue full, without them, the queue would go back to holding one request at a time.





    



Original: https://frn.sh/io-uring/ · Discussion
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We are rebuilding Monica

monicahq.com · 91 points · Discussion


                        We are rebuilding Monica from scratch, and this new series will document how.
                    
This is the first article in a series called Building Monica. I want to use this series to document the process of rebuilding Monica, the open source personal CRM, from scratch. I'll talk about the problems we're trying to solve, the decisions we make along the way, and probably some of the things that don't work as expected.


Almost ten years ago, I started building Monica because I was terrible at remembering things about people. I would forget the name of someone's child, what we had talked about the last time we met, or something important they had told me a few months earlier. I wanted a place where I could write these things down, mostly to compensate for my bad memory, so I started using a professional CRM.


It wasn't a great solution. The software was made for salespeople, which I wasn't, and I didn't particularly want to pay for a tool designed to help me make money when all I wanted was to remember things about my friends and family. I looked for something more appropriate and couldn't find it, so I decided to build my own.


That small project eventually became Monica. I put the code on GitHub, posted it on Hacker News, and things went a little crazy from there. It turned out that I wasn't the only person looking for something like this. Alexis eventually joined me as a co-founder, and over the years thousands of people have used Monica, contributed code, translated it, reported bugs and installed it on their own servers. The project now has more than 25,000 stars on GitHub and has become one of the most well-known open source personal CRMs.


I'm very proud of what Monica has become. But after working on it for so long, I've reached a point where the current version is no longer the personal CRM I would build today.


Almost ten years of decisions


When I started Monica, I obviously didn't have ten years of experience thinking about how to represent personal relationships in software. Most decisions were made when a problem appeared. We needed contacts, so I built contacts. We needed relationships, so I added relationships. Then came reminders, activities, gifts, notes, pets, addresses and many other features.


There is nothing particularly wrong with building software this way. It's how Monica grew, and many of those decisions made sense at the time. But after almost ten years, they accumulate. New ideas have to work around decisions made years earlier, and things that once looked like implementation details slowly become constraints on what you can do with the product.


Over time, this has made some parts of Monica harder to change than they should be. More importantly, I've changed my mind about some of the original decisions.


What would I build today?


At some point, I started asking myself a simple question: if Monica didn't exist, and I had to build a personal CRM today with everything I've learned over the last decade, what would it look like?


This quickly led to questions that were much more basic than which features Monica should have. What exactly is a person in Monica? How should relationships between people work? How should Monica represent the user themselves? What happens when something important in someone's life isn't another person, but an animal, an organization or something else entirely? How should reminders work when human relationships don't naturally follow schedules? What should an activity represent? And how much of this should Monica define for you in the first place?


Relationships are a good example. Storing that Monica is Ross's sister doesn't seem particularly complicated. But if Monica is Ross's sister, Ross is also Monica's brother. A parent relationship implies a child relationship. Some relationships have a direction while others don't. Real families include divorces, remarriages, stepchildren, half-siblings, adoption and all sorts of structures that don't fit nicely into a predefined list. Different cultures also describe family relationships differently.


I've spent a lot of time thinking about this for the new version, and I now see relationships as their own domain rather than an attribute attached to a contact. It seems obvious to me now. It wasn't obvious when we designed the first versions of Monica.


Customization is another area where I've changed my mind. Historically, Monica has mostly defined what a contact is and what information can be stored about one, and we've added customization around that structure. For v3, we want to reverse this. Monica will still provide good defaults, because nobody wants to configure fifty things before adding their first contact, but your life shouldn't have to fit the database schema we decided was right for everyone.


Once you start changing things at that level, redesigning a few screens isn't enough. The foundations need to change too.


What I want v3 to be


Monica v3 isn't meant to be the current product with a nicer interface. The interface will change considerably, and I want it to feel much more playful and personal than most of the software we use today, but that's only part of the work.


I want to build a very powerful system for documenting the people and relationships in someone's life. I'm not especially interested in optimizing everything for simplicity if the result is a product that can only represent simple lives. I'd rather have good defaults for people who don't want to configure anything, while giving those who do an enormous amount of control over how their Monica works.


This means treating relationships as first-class concepts and letting people decide what information matters to them. Monica needs to handle much more than a predefined list of fields attached to a contact. The difficult part will be doing all of this without ending up with enterprise software for managing your friends and family, because that would be pretty awful.


There are also things I don't want to change. Privacy and data ownership still matter enormously to Monica. The project will continue to be open source and self-hostable. If you're going to spend years putting some of the most personal information in your life into a piece of software, I think you should have as much control over that information as possible.


I also don't want Monica to decide how important someone is to you. It can help you remember things, organize information and tell you that you haven't spoken to someone in a while. The relationship itself is still yours to maintain.


Starting again with ten years of experience


"Starting again" isn't entirely accurate, of course. When I created Monica in 2017, I had an idea and a problem I wanted to solve. This time we have almost ten years of experience working on that problem, thousands of conversations with users, contributions from people around the world, two generations of the product and a fairly long list of things we wouldn't do the same way again.


As we work on v3, I want to document more of this publicly. There are a surprising number of difficult problems behind something that looks fairly simple from the outside, especially when you start thinking seriously about relationships, reminders, customization and how to represent something as messy as a human life in a database. I'll write about those problems, but also about the technical and design decisions we're making and the things we try that don't end up working.


That's what Building Monica will be about. I don't know how often I'll publish an article, and I don't want to invent a publishing schedule just for the sake of having one. I'll write when we have something interesting to talk about.


In 2017, I built Monica based on what I understood about the problem at the time. Almost ten years later, I understand that problem very differently. That's why we're rebuilding it.





Original: https://www.monicahq.com/en/blog/we-are-rebuilding-monica/ · Discussion
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Atlas: A World Model for Spatial Intelligence

worldlabs.ai · 84 points · Discussion



World models generate, reconstruct, and simulate any possible world.
They understand how worlds appear, behave, and evolve
so that we can render imagined worlds for creative users,
simulate the real world in high fidelity, and help robots plan actions.
At World Labs, we build these general purpose world models in pursuit of spatial intelligence.

Today we are introducing Atlas, our next-generation world model.
Atlas is an omni model that we pretrained from scratch to natively operate on
text, images, video, and 3D.
It is a multimodal autoregressive diffusion transformer:
all inputs are combined into a shared spatial context.
Atlas uses that context to generate what comes next,
staying consistent in 3D with everything it has seen and imagining what lies beyond it.
Atlas is built to scale: its performance improves with increased training compute,
and we expect this trend to hold as we continue scaling.

Atlas can perform a broad range of tasks
spanning world generation, reconstruction, and simulation:



	Camera-Controlled Generation:
Atlas generates images and videos from one or more images with pixel-perfect camera control,
outputting up to 1 minute of video at 1440p.

	Spatial Reconstruction:
Atlas reconstructs real world scenes from one to dozens of input images.
It generates both image frames from novel views and explicit 3D outputs,
outperforming state-of-the-art models specialized for 3D reconstruction.

	Space-Time Simulation:
Atlas models space and time from input videos,
reframing videos for dramatic visual effects
and enabling Real-to-Sim workflows for robotics.

	Image Generation:
Atlas generates images and 360 panoramas from text;
it can follow complex prompts, render text,
and generate a wide variety of visual styles.



Atlas will power future versions of Marble
and other products from World Labs.


Camera-Controlled Generation

Atlas takes one or more reference images and generates
new views at any camera position and angle you specify.
Generated views match the content and geometry of the input images,
smoothly extrapolating beyond them to imagine parts of the scene
not visible in the inputs.

Atlas handles a broad range of scene types, visual styles, and camera motions.

Videos are generated from 
one to six input images
with manually-designed camera paths

Pixel-Perfect Camera Control

Atlas uses precise camera geometry as a native input type,
going beyond coarse text-based instructions for camera control.
This lets you frame every shot and control every motion.

In the examples here,
Atlas generates a complete scene from a single input image.
It uses the content of the input image along with its broad world knowledge
to imagine what the scene should look like from new angles.
For example, it generates the back side of the robot,
and it guesses that there should be a grassy lawn next to the pool.

From a single image, Atlas generates views from any angle. Drag to change
the view.

Generating with Spatial Context

Similar to an LLM, Atlas first encodes its inputs into a context,
then generates outputs conditioned on the context.
However Atlas is unique because each image is grounded at a 3D position in space;
this forms a spatial context.

Managing this spatial context unlocks entirely new kinds of creative control.
For example, you can place two unrelated reference images in the context,
position them in 3D space, and Atlas generates a world that smoothly interpolates between them.

These examples demonstrate the model's world knowledge and creativity;
it imagines doorways, hallways, nooks, and other transitions between
otherwise unrelated input images.

Select left and right frames to populate the spatial context, and Atlas
stitches them together

Controllable Long Videos

Atlas lets you generate long videos with precise control
by combining camera movement and spatial context management.
You design every scene and every camera angle.
This puts you in the director's chair:
you are staging the scene, not pulling the lever of a slot machine.

In the example below, we generate a 1 minute video at 1440p resolution using a small number of
reference images.
We hand-design a camera path through the scene,
and Atlas generates a coherent world.
The rest of the videos on this page have been compressed to optimize page performance.


Spatial Reconstruction

Atlas reconstructs real-world spaces from one or more input images.
It doesn't require special capture equipment or hundreds of dense views to
faithfully reconstruct objects and scenes.
We believe Atlas is a major step forward toward solving
the problem of novel view synthesis from sparse input images,
a decades-old fundamental problem in 3D computer vision.

Reconstructing from Multiple Images

Atlas can take a variable number of input views of a scene.
When parts of the world are not visible in the input views,
Atlas imagines a plausible way to fill in the gaps
by drawing from its rich world knowledge.

But sometimes you don't want imagination;
you might want an exact reconstruction of a real-world location.
Passing more input images gives Atlas more context:
the more it sees, the less it imagines.
Atlas typically gives faithful reconstructions with as few as two or three images,
outperforming state-of-the-art results by models specially trained only for 3D reconstruction.
However, Atlas can also make use of over a hundred input images in its spatial context,
allowing for faithful recreation of real world environments.

In the first example below,
Atlas generates an aerial view of the scene from just a single ground-level photo.
The garden visible in the single input photo is accurately recreated in the model output,
but the rest of the scene is imagined.
After adding a second real-world input image of the cottage next to the garden,
the model's output shows both the garden and the cottage,
but it still imagines the house to the left.
After adding a third input image of the main house,
the entire scene is accurately depicted.

In the second example, we build up Stanford's Main Quad piece by piece,
beginning with the grassy main entrance and ending with the colorful mosaics decorating
the facade of Memorial Church.
Though Atlas only receives two to twenty-five ground-level input images,
it can generate paths from aerial views flying far above the campus.


Reconstructing Diverse Paths

Atlas can generate many different trajectories through the same scene,
giving new perspectives on the same input images.
No matter how many times you change the camera path, the scene stays consistent.

In the example below, we show that given a small set of input images,
Atlas can generate multiple camera paths through the same scene.
Different camera paths can emphasize various parts of the scene,
or change moods by varying in speed, length, or complexity.

Atlas can generate many different paths through the same scene using a
small set of input images.

Explicit 3D Outputs

In the results above you have seen Atlas output 2D images and videos,
which are sufficient for some applications.
But workflows in robotics, gaming, design, VFX and beyond often require explicit 3D outputs.
Atlas natively operates on both 2D image frames and 3D depth maps,
enabling it to output worlds as point clouds or 3D Gaussian splats.

From one image, Atlas generates new views and 3D geometry, then converts to
3D Gaussian splats

From a single input image,
Atlas produces a full 3D world by jointly generating new views and estimating their geometry.
From a video of a real space,
it predicts the depth of every frame and combines them into a 3D reconstruction.
In either case, Atlas fills in regions that no camera ever saw.

Atlas can reconstruct 3D point clouds from input videos

Point clouds estimate a scene's geometry, but 3D Gaussian splats make it usable.
Atlas fills the remaining gaps and turns the point cloud into a complete splat scene
that renders on-device at high resolution and framerates.
This is the same representation used in Marble,
enabling Atlas to integrate naturally with the rest of our products.


Space-Time Simulation

Atlas serves as a world simulator.
It understands both the spatial structure of the world
and how the world evolves over time.
Combining its spatial and temporal abilities leads to new applications
for VFX, robotics, and beyond.

Reframing Video

Atlas turns a handful of ordinary cameras into a "bullet time" multiview capture studio.
With footage from as few as three cameras,
Atlas can freeze time and reframe shots,
letting you view events from impossible angles.

Real-world videos can be reframed from new camera angles without an
expensive capture studio

Notably, these shots did not require professional photographers or specialized equipment.
Each of them was filmed by a few engineers and researchers
with ordinary cell phones on tripods and clamps that fit in a backpack.
Atlas reconstructs the scene from three to five camera views,
after which you can reframe shots however you like.

Behind the scenes: the clips above were captured using just a few cell
phones and action cameras

Robotics Simulation

Atlas opens up new ways to scale Real-to-Sim
for both navigation and manipulation.

You've already seen Atlas reconstruct a space in explicit 3D from a few images.
For robotics, reconstruction is only half the job:
as a simulated robot moves through space,
Atlas also generates the RGB and depth data its sensors would observe along the way.
The world and the robot's view of it come from the same model.

In these examples,
we captured two large environments with a cell phone video, using 24 frames each for reconstruction.
Scanning spaces like these traditionally requires elaborate and expensive equipment.
We then simulate different kinds of robots navigating different paths,
and use Atlas to generate images from the perspective of the robot's body-mounted cameras.

Atlas reconstructs spaces and aids in simulating robot navigation

Robotic manipulation goes a step further.
From a few casual recordings,
Atlas aids in building a simulation that also captures how objects move and interact.
Once a task is simulated, you can vary it easily:
change the objects, their positions, the robot's motion, the lighting, the background.
The result is diverse training data and testing environments for robotics at scale.

Atlas enables Real-to-Sim from just a few real-world recordings, recreating
physical interactions with rigid, articulated, and deformable objects while
supporting controllable variations.

Image Generation

The primary focus of Atlas is world modeling,
and every image is a window to a possible world.
Though image generation is not its primary focus,
Atlas is a capable image generator:
it follows complex prompts, renders text, and generates a wide variety of visual styles.


Atlas also generates 360 images from text or image prompts,
where again it can generate a wide variety of scene types and visual styles.


Technical Details

Model Architecture

Atlas is an omni model designed to handle many tasks and many kinds of input and output data in a
single unified architecture, putting spatial control at the heart of the model.
These goals require us to depart from standard architectures used both by LLMs and
video models, and design a new base architecture to serve as the foundation of future world models.

Atlas is a multimodal autoregressive diffusion transformer. Its inputs are
grounded in 3D space to form a spatial context, and it generates multimodal
outputs conditioned on its context.

Atlas is a multimodal autoregressive diffusion transformer.
It operates on multimodal sequences, generating each new element of the sequence one at a time.
Each of these architectural properties work together to achieve our goals,
and taken together they enable a new paradigm of generation based on a spatial context.
We unpack these ideas in turn:


	Multimodal: Atlas can natively process many different data types.
At present it can operate on text, images, camera poses, and 3D depth maps;
videos are represented as sequences of images.
Each image and depth map is conditioned on an explicit camera pose,
making spatial control a central component of the architecture.

	Autoregressive: Atlas operates on sequences of elements,
where each element is one of the multimodal data types above.
Each output is generated one at a time, conditioned on earlier parts
of the sequence.
This flexible design naturally adapts to a wide variety of tasks:
each task is just a different kind of sequence, where inputs are followed by outputs.

	Diffusion: Atlas is a rectified flow model that generates outputs
by gradually denoising them.
Diffusion models excel at modeling high-dimensional continuous data like
images and video,
and can naturally trade off speed and quality by varying the number of denoising steps
used during inference.

	Transformer: The transformer architecture consists primarily of large matrix
multiply operations and is well-adapted to modern hardware.
It is a robust backbone for world modeling.



Atlas is a blend of ideas from modern LLMs and video models.
It can benefit from architectural, algorithmic, and systems advances
used in both types of models.

Like an LLM, it is an autoregressive transformer,
so it can take advantage of innovations used to serve and accelerate LLMs
including KV-caching, cache-aware routing, disaggregated serving, and more.
Like a modern image or video model it is a latent diffusion model,
and can make use of algorithms such as diffusion distillation, classifier free guidance,
shifted noise schedules, and advances in VAE design.

Benchmarks

Atlas is an omni model for world modeling that performs many tasks.
There is thus no single benchmark that fully captures its generality.
We highlight quantitative evaluations of Atlas on two key tasks:
camera-conditioned generation and 3D reconstruction.
On both tasks it outperforms more specialized models.

We compare against a selection of top-performing video models for camera-conditioned generation.
In each trial, we pair a single input image with a sequence of one to three cinematic camera motions
(pan, truck, crane, etc).

We prompt each model with a single input image and a target camera path.
For Atlas, we encode the camera path using its native camera input format.
Other models do not accept cameras as a native input format,
so we describe the camera path in the input text prompt,
using standard cinematic terms.
It is possible that more sophisticated prompt engineering or creative multimodal prompts
could improve camera following for some models,
but we use text as it is the most common input modality for describing camera motions.

A team of third-party human raters judge which model better follows the intended camera path.
These results confirm that Atlas outperforms recent video models at camera-controlled generation,
and this advantage grows as camera trajectories become more complex.

Camera-Controlled Generation




We additionally evaluate Atlas on the task of 3D reconstruction from sparse input views.
In each trial, the model receives a set of images and their camera poses,
and predicts a 3D point corresponding to each input pixel.
This problem has attracted much interest in the academic community,
and many specialist reconstruction models have been developed in recent years.

Atlas is an omni-model which performs both generation and reconstruction.
Despite its generality, Atlas outperforms the best specialized open-source reconstruction models.

We evaluate on several state-of-the-art benchmarks for this task,
reproducing the results for all baselines
to ensure a common and fair evaluation protocol across all methods.

3D Reconstruction Error (lower is better)



Model Scaling

Most progress in modern AI has been driven by scaling.
Models improve in large part by scaling up simple algorithms to make use of more data and compute.

We see strong evidence that Atlas will continue to improve with scale.
We pretrained Atlas from scratch on a large diverse corpus of multimodal data.
Over the course of development,
we trained a series of models of increasing size and training compute,
and found that each new level of compute unlocked new model capabilities.
We are confident that our future world models will follow this trend,
dramatically improving their capabilities as we continue to scale.

Build with Atlas

Atlas is entering early access with select partners.
If you'd like to build with it, request access below and we'll reach out.
We're excited to see what you build, and to work with you to make Atlas
the go-to world model for generating, reconstructing, and simulating any world.


We're also hiring across research and engineering to advance spatial intelligence.

This post was produced by the World Labs team. Please cite as:

@article{worldlabs2026atlas,
    author = {World Labs Team},
    title = {Atlas: A World Model for Spatial Intelligence},
    journal = {World Labs Blog},
    year = {2026},
    note = {https://www.worldlabs.ai/blog/atlas},
}
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Launch HN: Nori Robotics (YC S26) – A low-cost humanoid robot for development

norirobotics.com · 81 points · Discussion

Hey HN, I’m Antonio from Nori Robotics (https://norirobotics.com). We build a $1,688 bimanual mobile robot in San Francisco for robotics developers and researchers.I started working on Nori while doing robotics research at Columbia. I was teaching robots through human demonstrations, but getting my hands on affordable hardware was difficult. Most labs have one or two expensive robots, which makes it hard to collect large datasets, run long experiments, or test across several robots.
So I built my own. After seven iterations the latest Nori has:
* 19 degrees of freedom
* Two 7+1 DOF arms with a 1.5 kg payload per arm
* A 55 kg telescoping lift
* A differential wheeled base
* Four 720p, 30 fps RGB cameras
* 2D lidar
* A dual microphone array with full-duplex voice communication
* A 432 Wh battery
* A Raspberry Pi 5 with 4 GB RAM (SLAM and safeties are run on board, heavier ACT and VLAs must be run from a computer via LAN or a server via WAN)
Getting this under $2,000 was the main engineering challenge. Nori has more than 100 moving and structural parts, so costs add up quickly across actuators, bearings, wiring, power delivery, and assembly. Some main choices we made to get the cost low was using high-ratio servos instead of QDD motors, and using a wheel base instead of legs.
We assemble each robot in San Francisco and have designed it to be easy to manufacture and repair (we offer 3D files to print repairs).
Our open SDK includes teleoperation and demonstration tools: https://github.com/Nori-Robotics/nori-sdk-py
We also built a browser-based simulator so you can try it out: https://lab.norirobotics.com/nori/model
We’ve shipped our first robot and are building the next batch. Eventually, we want people without robotics experience to teach Nori tasks and share them with other owners.
Currently the hardware is already capable of basic cleaning tasks, opening drawers, restocking shelves and pouring beers. Here is a video of Nori doing things: https://youtube.com/shorts/VRfVXHfQvD8
We make money by selling the hardware for $1,688, with optional paid software on top. Parts of hardware are open source. More details are in our hardware paper: https://doi.org/10.48550/arXiv.2605.16537
If you work in robotics, what would you build with a robot at this price? What would you change about the hardware?


Original: https://www.norirobotics.com/ · Discussion
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The ChatGPT/Codex app bundles a full copy of LibreOffice

simonwillison.net · 80 points · Discussion




1st September 2026



I was poking around in my ~/.cache/ folder using OmniDiskSweeper when I spotted something interesting. The OpenAI Codex desktop app (since rebranded to just ChatGPT) has 1.7GB of stuff in there in a folder called codex-primary-runtime, including a full Python installation, a full Node.js installation, and native binaries for Poppler, git, and the LibreOffice open source office suite (which forked from OpenOffice.org in 2010):

[image: Screenshot of a macOS disk usage app window in column view, titled "/Users/simon/.cache - 442.1 GB". First column: 356.8 GB huggingface, 82.5 GB uv, 1.7 GB codex-runtimes (selected), 609.0 MB datasette-sqlite, 298.8 MB rod. Second column: 1.7 GB codex-primary-runtime (selected). Third column: 1.7 GB dependencies (selected), 6.3 MB plugins, 4.1 kB runtime.json. Fourth column: 771.0 MB native (selected), 446.4 MB node, 440.6 MB python, 28.7 kB bin. Fifth column: 429.7 MB libreoffice-headless (selected), 187.9 MB poppler, 148.1 MB git, 4.7 MB libheif, 679.9 kB jxrlib.]

The ~/.cache/codex-runtimes/codex-primary-runtime/plugins/openai-primary-runtime/plugins/documents folder includes skills which tell Codex how to find and use those binaries.











Original: https://simonwillison.net/2026/Sep/1/codex-libreoffice/ · Discussion
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Dr. Melvin Scheinman

Photo credit: Marco Sanchez, UCSF


Forty years ago, patients with abnormal heart rhythms had few treatment options: frequently ineffective medications, or open-heart surgery.


UCSF cardiac electrophysiologist Melvin Scheinman, MD, now the Walter H. Shorenstein Endowed Chair in Cardiology, spent years developing a new approach. In 1981 he performed the first catheter ablation in humans, threading a catheter through a blood vessel into the heart and successfully delivering an electric shock to short-circuit the arrhythmia. That innovation has revolutionized the care of millions of patients worldwide, relieving their suffering and even curing many of their arrhythmias.


“Dr. Scheinman’s contribution to the field has been one of the most transformative in all of electrophysiology,” said Jeffrey Olgin, MD, Ernest Gallo-Kanu Chatterjee Distinguished Professor in Clinical Cardiology and chief of the UCSF Division of Cardiology.


Treating Arrhythmias without Surgery


Dr. Scheinman arrived at UCSF in 1965 as a cardiology fellow, drawn by exciting research underway at the Cardiovascular Research Institute, as well as the chance to work with leaders such as electrocardiographer Maurice Sokolow, MD, chief of the Division of Cardiology, and Lloyd Hollingsworth “Holly” Smith, Jr., MD, legendary chair of the Department of Medicine.


After fellowship, Dr. Scheinman joined the UCSF faculty, and founded the Coronary Care Unit (CCU) at San Francisco General Hospital (SFGH). That experience fueled his fascination with heart rhythm disorders. In the mid-1970s, he spent a sabbatical year at Duke University working with cardiac electrophysiologists Harold Strauss, MD, and John Gallagher, MD. “I learned about fundamental electrophysiology, and how to do mapping of heart rhythm disorders in humans,” said Dr. Scheinman.


The idea for catheter ablation evolved from the surgical experience of treating arrhythmias. “Surgeons could open the heart and find the key areas in the electrical system in patients who had very, very severe heart rhythm disorders like atrial fibrillation with very rapid rates,” said Dr. Scheinman. “They destroyed the conducting system that allowed impulses to go from the top of the heart to the bottom.” While this could help control atrial fibrillation, many patients were ineligible for the surgery because they would be unable to withstand such an invasive procedure. “The idea was to devise a way to put a catheter in through a vein, pass it into the heart, and do the same thing that surgeons did – only without opening the heart,” he said.


He spent the next three years pursuing this vision. Until this point, catheters had only been used to detect electrical signals in the heart for diagnostic purposes. Dr. Scheinman conducted experiments to identify catheters that had sufficient strength to carry large electrical currents that were powerful enough to strategically destroy heart tissue. “It was a whole different use for these electrode catheters,” he said.


He and his colleagues submerged catheters in buckets of saline and discharged high-energy electrical currents through them. “Most catheters would just shred apart,” said Dr. Scheinman. “It looked like a series of wires that were exposed to fire. We were trying to identify catheters that had high resistivity and could accommodate large surges of current flow without exploding…. This is now a multibillion dollar business, but the original engineers didn’t have any insights into what this kind of treatment would eventuate.”


Through trial and error they found a catheter made by the company Bard which was up to the task. One of Dr. Scheinman’s research fellows, Chilean physician Rolando González, MD, led tests of catheter ablation in animal models. Laboratory technician Booker T. Pullen helped design the electrodes and equipment to safely perform this procedure. Dr. Scheinman and Dr. González also traveled to Southern California to observe the work of James Beazell, who worked for a pacemaker company and had developed a catheter approach for delivering high-energy shocks in animals.


In addition, they collaborated with Saroja Bharati, MD, and Maurice Lev, MD, two prominent cardiac pathologists based at the Hektoen Institute for Medical Research in Chicago. Dr. Scheinman’s team sent them the ablated animal hearts to determine whether the procedure was safe and effective. “They very carefully dissected the hearts and found that while there was a lot of scarring in the region where we produced the block, it didn’t destroy blood vessels or valves, and didn’t clog the arteries,” said Dr. Scheinman.


The First Patient


In 1981, Dr. Scheinman and his team were finally ready to offer catheter ablation to patients after perfecting their technique and performing 10 consecutive successful ablations in animals. A retired oil field worker named Paul Anderson came to UCSF suffering from atrial fibrillation, the most common abnormal heart rhythm, in which the upper chambers of the heart quiver rather than contracting in a coordinated manner. The arrhythmia is caused by aberrant electrical signals that cause this chaotic activity in the heart.


“He was a very nice person with a wonderful family,” said Dr. Scheinman. “[His heart] would go very, very rapidly during the atrial fibrillation, and because he also had heart failure, he would go into severe heart failure that couldn’t be controlled with drug therapy.” Mr. Anderson also had severe chronic rheumatoid arthritis and severe chronic obstructive pulmonary disease (COPD), which made him ineligible for surgical treatment of atrial fibrillation.


Dr. Scheinman met with Mr. Anderson and explained the possibility of doing a catheter ablation to treat his arrhythmia. However, Dr. Scheinman asked a colleague, David Hess, MD, to obtain informed consent from the patient. “I had invested so much of my life into this that I didn’t think I could fairly present it to him,” said Dr. Scheinman. Dr. Hess obtained Mr. Anderson’s consent, but had second thoughts and called Dr. Scheinman the night before the procedure. “He told me, ‘Maybe you should do more animal work,’” Dr. Scheinman recalled. “I said, ‘No, we’ve done three years of preclinical research, and I’m not going to learn any more from that. Either the patient accepts it or not.”


When he came to work on the morning of April 9, 1981, Dr. Scheinman wasn’t sure whether Mr. Anderson was ready to go forward or not. “I came by, and he was really symptomatic and pretty miserable,” said Dr. Scheinman. “His lungs had filled with fluid, what we call pulmonary edema, and he couldn’t breathe very well. He didn’t have too many other options. He was a very stoic, salt-of-the-earth kind of guy, and he said, ‘Get on with it!’”


Dr. Scheinman’s team, which included Fred Morady, MD, Ruey Sung, MD, and Dr. González, treated the patient in the new angiographic laboratory. “We were, of course, very excited,” said Dr. Scheinman. “It went very smoothly, and was actually much easier than the animal experiments.” The team found it simpler to locate their navigational landmark, a group of fibers that carry electrical impulses through the center of the heart called the His bundle, in their patient compared with animals. They were then able to strategically ablate a spot further upstream to prevent chaotic electrical activity from traveling from the top to the bottom of the heart.


“It was very, very quick,” said Dr. Scheinman. “You deliver a shock, and then it’s all over and done with.” Interrupting the aberrant electrical activity created a new problem of a very low heart rate, so the team then implanted a pacemaker to maintain a heart rate sufficiently high enough to ensure adequate blood flow to the body.


The procedure was successful. Although the patient’s atrial fibrillation eventually returned, it was easily controlled with medication, and he ultimately lived five more years before dying of congestive heart failure. “We were able to take care of his arrhythmia, which had been a major problem, and to control his pulmonary edema,” said Dr. Scheinman. “He was very happy about that.”


He is characteristically modest about this landmark achievement. “What I did was a very primitive first step,” said Dr. Scheinman.


40 Years of Innovation


Since 1981, the field has exploded, and continues to develop to treat increasingly complex cardiac arrhythmias. For example, Dr. Scheinman’s group was the first to successfully use catheter ablation to treat patients with a rare genetic disorder called Wolff-Parkinson-White Syndrome, in which they are born with an extra electrical pathway in the heart that can cause severe, life-threatening arrhythmias. One of his former fellows, Fred Morady, MD, was one of the first to describe the use of catheter ablation to treat a large series of these patients.


Another of Dr. Scheinman’s former fellows, Jonathan Langberg, MD, was among the first researchers to investigate the use of radiofrequency energy instead of direct current to perform ablations. “Radiofrequency energy is a lot safer, less traumatic, and can be pinpointed to a greater extent than high-energy shocks, which were harder to control,” said Dr. Scheinman. “It came into being in the late 80s and is now the standard of use in catheter ablative techniques.”


Some of his many other achievements included learning how to successfully ablate sinus node disorders and atrial flutter. Dr. Scheinman also defined the role of diagnostic procedures for patients with bundle branch block, which has provided foundational guidance for implanting permanent pacemakers. He also defined the role of pacing and use of an internal defibrillator in patients with long QT syndrome, a congenital abnormality associated with risk of sudden death, especially in children and young adults. His group also demonstrated that intravenous amiodarone could be an effective treatment for serious ventricular arrhythmias.


Although he stopped performing catheter ablations himself a few years ago, he still goes to the Electrophysiology Lab to advise on interesting cases. His current research focuses on better understanding the mechanisms of heart rhythm disorders by analyzing electrophysiology studies. “The more you understand the mechanisms, the better able you are to devise therapies,” said Dr. Scheinman.


Even though he pioneered catheter ablation, Dr. Scheinman still marvels at how the field has evolved. “Nowadays we’re using it for incredible things, such as treating people with severe, life-threatening arrhythmias coming from the ventricles,” he said. “Many of our treatments can actually cure patients, such as those with atrial fibrillation. This, to me, is outstanding. I also never dreamed that we would have techniques to map heart rhythm disorders. The advances made by industry to help produce animations of heart rhythm disorders are very exciting.”


Treating Genetic Arrhythmias


Dr. Scheinman looks forward to future developments. “The next big thing is using genes to cure people,” he said. “That’s in its infancy now, with animal models. In my view, in the next decade that’s going to really take off, where we could deliver genes and enhance functions that have been lost, or block functions that are abnormal. I think that’s going to be fantastic.”


In 2003, Dr. Scheinman spent a sabbatical year at UC San Diego working with Kenneth Chien, MD, who later became one of the co-founders of Moderna Therapeutics. “I learned a lot about genetics and molecular medicine, which had a profound influence on my career,” he said.


After he returned, he founded the UCSF Comprehensive Genetic Arrhythmia Program, which brings together experts in electrophysiology, cardiology, genetics and genetic counseling to diagnose and treat inherited, potentially life-threatening arrhythmias. “The typical case is the young soccer player who suddenly collapses and has to be resuscitated,” said Dr. Scheinman. “We’re learning more about these disorders every day, and discovering new genes that are associated with these types of heart rhythm disorders. The program also provides genetic testing and counseling to patients’ families, because they may need proactive treatment as well. It’s a very exciting area in cardiac electrophysiology.”


In addition to providing patient care and conducting research about these rare disorders, the program also presents educational seminars where patients and their families can learn more about their conditions from world-class experts.


‘Every Day is a New Challenge’


From an early age, Dr. Scheinman’s parents and yeshiva education fostered his work ethic and commitment to helping others. He was born in New York, the fourth of five children, and grew up in Brooklyn. His father immigrated from Berlin and his mother from a Polish village. While they had little opportunity for formal schooling themselves, they expected their sons to become doctors and their daughters to pursue teaching or nursing – goals which all five children later fulfilled. Their father worked seven days a week in the family’s grocery store, and Dr. Scheinman and his siblings also helped out as much as they could.


At age 16, Dr. Scheinman enrolled at New York University, then transferred to Johns Hopkins University, where they had an excellent biochemistry program. “I loved biochemistry, but learned that I couldn’t function in a laboratory alone,” Dr. Scheinman said in a 2001 interview with the American Journal of Cardiology. “I had to interact with people.”


After graduating at the top of his class with a bachelor’s degree in biochemistry, he earned his medical degree from Albert Einstein College of Medicine in New York, developing an interest in cardiology. “I was just amazed that these very astute clinicians could look at a chest X-ray and predict exactly what a patient’s abnormality was, and its severity,” said Dr. Scheinman. “At that time, many medical disciplines were more empiric. Cardiology and electrocardiography were a lot more science-based.”


While he got an excellent education, the professors were brutal if medical students were unprepared, suggesting that they abandon medicine and drive trucks instead. “There was an incredible impression that you had to treat medical students like they were subhuman so they would learn,” said Dr. Scheinman. “The students were terrified, and it had the opposite effect. I said, ‘If I ever become a teacher, I will never do that.’”


He then went to the University of North Carolina at Chapel Hill, which had a relatively new internal medicine residency program in a community with an intimate, small-town feel. “The patients were usually townspeople, and the doctors treated them like equals,” said Dr. Scheinman. “That conditioned me to sit down and talk with patients as if I were visiting a friend in their house.”


As a faculty member, Dr. Scheinman made good on his early vow to encourage rather than berate the next generation of physicians, and has won many teaching awards. “I like interacting with young, bright people, which we are very fortunate to have here at UCSF,” he said. “They inspire me to keep asking questions. Every day you teach, you learn something. That’s the remarkable thing about being in academic medicine: every day is a new challenge.”


He advises trainees to think creatively. “At UCSF, everyone is smart,” said Dr. Scheinman. “I try to encourage people to also be innovative. Think out of the box, whatever comes to your mind, and then try to figure out, what are the three best ways to attack a problem?”


“I came to UCSF in the 1980s for my training after medical school in large part because Dr. Scheinman made UCSF the ‘epicenter’ for innovation in electrophysiology,” said Dr. Olgin, Chief of the Division of Cardiology. “I was very fortunate to have been trained by him.”


“Currently we perform about 1,200 curative catheter ablation procedures a year at UCSF, and these lifesaving procedures are commonly performed worldwide,” said Edward P. Gerstenfeld, MD, chief of the Cardiac Electrophysiology and Arrhythmia Service and Melvin Scheinman Endowed Professor of Medicine. “The entire field of catheter ablation, and all the patients who have benefitted, owe a debt to Dr. Scheinman. That he continues to be an active teacher, researcher and contributor to the field only further highlights his continued passion for cardiac electrophysiology.”


Besides medicine, Dr. Scheinman loves opera and classical music, has season passes to the 49ers and Giants, and enjoys walking and hiking. Every year he travels to Cambodia to teach, lecture and advise his colleagues there in the electrophysiology lab. “It’s very fulfilling,” he said. On weekends, he also delivers food to people in need through his synagogue. “Helping the underserved is important to me, and I get a lot of joy out of that,” he said. He and his wife, Margaret, also appreciate spending time with their three grown children and nine grandchildren.


“There are wonderful people at UCSF who are doing a lot of great work,” said Dr. Scheinman. “I don’t see myself as a big hero – I’m just a bit player. It’s been a very, very exciting ride, and I’ve been very fortunate.”




- Elizabeth Chur
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Share your information if you are looking for work. Please use this format:
  Location:
  Remote:
  Willing to relocate:
  Technologies:
  Résumé/CV:
  Email:


Please only post if you are personally looking for work. Agencies, recruiters, job boards,
and so on, are off topic here.Readers: please only email these addresses to discuss work opportunities.
Searchers: try https://nthesis.ai/public/hn-wants-to-be-hired, https://www.wantstobehired.com.
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						From Wikipedia, the free encyclopedia

					


EM34 tuning eye
EM84 tuning indicator
A magic eye tube or tuning indicator, in technical literature called an electron-ray indicator tube,[1] is a vacuum tube which gives a visual indication of the amplitude of an electronic signal, such as an audio output, radio-frequency signal strength, or other functions.[1] The magic eye (also called a cat's eye, or tuning eye in North America) is a specific type of such a tube with a circular display similar to the EM34 illustrated. Its first broad application was as a tuning indicator in radio receivers, to give an indication of the relative strength of the received radio signal, to show when a radio station was properly tuned in.[1]


The magic eye tube was the first in a line of development of cathode ray type tuning indicators developed as a cheaper alternative to needle movement meters. It was not until the 1960s that needle meters were made inexpensively enough in Japan to displace indicator tubes.[2] Tuning indicator tubes were used in vacuum tube receivers from around 1936 to 1980, before vacuum tubes were replaced by transistors in radios.[3] An earlier tuning aid which the magic eye replaced was the "tuneon" neon lamp.[3][4]



The magic eye tube (or valve) for tuning radio receivers was invented in 1932 by Allen B. DuMont (who spent most of the 1930s improving the lifetime of cathode ray tubes, and ultimately formed the DuMont Television Network).[5][6][7]


The RCA 6E5 from 1935 was the first commercial tube.[8][9]


The earlier types were end-viewed (EM34), usually with an octal or side-contact base. Later developments featured a smaller side-viewed noval B9A based all-glass type with either a fan type display or a band display (EM84). The end-viewed version had a round cone-shaped fluorescent screen together with the black cap that shielded the red light from the cathode/heater assembly. This design prompted the contemporary advertisers to coin the term magic eye, a term still used.


There was also a sub-miniature version with wire ends (Mullard DM70/DM71, Mazda 1M1/1M3, GEC/Marconi Y25) intended for battery operation, used in one Ever Ready AM/FM battery receiver with push-pull output, as well as a small number of AM/FM mains receivers, which lit the valve from the 6.3V heater supply via a 220 ohm resistor or from the audio output valve's cathode bias. Some reel-to-reel tape recorders also used the DM70/DM71 to indicate recording level, including a transistorized model with the valve lit from the bias-oscillator voltage.


The function of a magic eye can be achieved with modern semiconductor circuitry and optoelectronic displays. The high voltages (100 volts or more) required by these tubes are no longer in modern devices, so the magic eye tube is obsolete.


Method of operation
[edit]


Schematic diagram of a magic eye indicator tube: a = anode, k = cathode, g = grid, b = deflection
A magic eye tube is a miniature cathode ray tube, usually with a built-in triode signal amplifier. It usually glows bright green, (occasionally yellow in some very old types, e.g., EM4) and the glowing ends grow to meet in the middle as the voltage on a control grid increases. It is used in a circuit that drives the grid with a voltage that changes with signal strength; as the tuning knob is turned, the gap in the eye becomes narrowest when a station is tuned in correctly.


Internally, the device is a vacuum tube consisting of two plate electrode assemblies, one creating a triode amplifier and the other a display section consisting of a conical-shaped target anode coated with zinc silicate or similar material. The display section's anode is usually directly connected to the receiver's full positive high tension (HT) voltage, whilst the triode-anode is usually (internally) connected to a control electrode mounted between the cathode and the target-anode, and externally connected to positive HT via a high-value resistor, typically 1 megaohm.


When the receiver is switched on but not tuned to a station, the target-anode glows green due to electrons striking it, with the exception of the area by the internal control-electrode. This electrode is typically 150–200V negative with respect to the target-anode, repelling electrons from the target in this region, causing a dark sector to appear on the display.


The control-grid of the triode-amplifier section is connected to a point where a negative control voltage dependent on signal strength is available, e.g. the automatic gain control (AGC) line in an AM superheterodyne receiver, or the limiter stage or FM detector in an FM receiver. As a station is tuned in the triode-grid becomes more negative with respect to the common cathode.



6G5 Magic eye tube

The purpose of magic eye tubes in radio sets is to help with accurate tuning to a station; the tube makes peaks in signal strength more obvious by producing a visual indication, which is better than using the ear alone. The eye is especially useful because the AGC action tends to increase the audio volume of a mistuned station, so the volume varies relatively little as the tuning knob is turned. The tuning eye was driven by the AGC voltage rather than the audio signal.


When, in the early 1950s, FM radio sets were made available on the UK market, there were many different types of magic eye tubes with differing displays, but they all worked the same way. Some had a separate small display to light up indicating a stereo signal on FM.


The British Leak company used an EM84 indicator as a very precise tuning-indicator in their Troughline FM tuner series, by mixing the AGC voltages from the two limiter valve grids at the indicator sensing-grid. By this means accurate tuning was indicated by a fully open sharp shadow, whilst off-tune the indicator produced a partially closed shadow.



In U.S. made radios, the first type issued was the type 6E5 single pie shaped image, introduced by RCA and used in their 1936 line of radios. Other radio makers  used the 6E5 as well until, soon after, the less sensitive type 6G5 was introduced. Also, a type 6AB5 aka 6N5 tube with lower plate voltage was introduced for series filament radios. Type number 6U5 was similar to the 6G5 but had a straight glass envelope. Zenith Radio used a type 6T5 in their 1938 model year radios with "Target tuning" indicator (resembling a camera iris), but was abandoned after a year, with Ken-Rad manufacturing a replacement type. All these types use a 6-pin base with two larger pins for filament connection.


Several other "eye tubes" were introduced in U.S. radios and also used in test equipment and audio gear, including the octal-based types 6AF6GT, 6AD6GT and 1629. The latter was an industrial type with 12 volt filament looking identical to type 6E5. Later U.S. made audio gear used European tubes like EM80 (equivalent to 6BR5), EM81 (6DA5), EM84 (6FG6), EM85 (6DG7) or EM87 (6HU6).



Magic eye tubes were used as the recording level indicator for tape recorders (for example in the Echolette[de]), and it is also possible to use them (in a specially adapted circuit) as a means of rough frequency comparison as a simpler alternative to Lissajous figures.


A magic eye tube acts as an inexpensive uncalibrated (and not necessarily linear) voltage indicator, and can be used wherever an indication of voltage is needed, saving the cost of a more accurate calibrated meter.


At least one design of capacitance bridge uses this type of tube to indicate that the bridge is balanced.


The magic eye tube appears on the cover of My Morning Jacket's 2011 album Circuital. The tube is shown almost fully lit.



	S meter

	VU meter

	List of vacuum tubes
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Apple has filed a new document in its ongoing lawsuit against OpenAI as it continues to push for expedited discovery. In today’s filing, Apple says that it has new “shocking evidence” based on early forensic inspection of a laptop used by former engineer Chang Liu.




Apple first filed the lawsuit in July, accusing ex-employees of stealing trade secrets for the benefit of OpenAI. It moved for a preliminary injunction a few weeks later, while also asking the court to expedite discovery, including early document production and depositions of key OpenAI employees and executives. Apple again emphasized the need for expedited discovery last week. OpenAI has called for dismissal. 




As covered before, Chang Liu is one of the parties named in Apple’s lawsuit. Liu was a senior system electrical engineer at Apple who left the company for OpenAI in January. The lawsuit alleges that Liu exploited a security bug to download confidential engineering files after leaving.




In today’s filing, Apple says that Liu’s lawyers recently handed over his MacBook that he used after leaving Apple. According to Apple, an “initial forensic analysis” of that MacBook revealed four things, quoted from Apple’s filing:





	Mr. Liu not only downloaded a confidential Apple circuit schematic but also used it in his work at OpenAI;




	Far from his unauthorized access to Apple’s third-party cloud storage being unknown to him, Mr. Liu and others at OpenAI were well-aware of that access;




	Mr. Liu, upon learning of Apple’s internal investigation of him, sent instructions for destroying evidence to an OpenAI colleague who confirmed she would comply; and




	Mr. Liu used a tool in his work at OpenAI that has the same name as an internal Apple engineering application used for Apple development work.






Apple alleges that Liu ran a simulation in March using the circuit schematic file in LTspice, an electrical engineering tool. In messages from around that time, Liu said his AI “agent” learned to run LTspice and review the results.




Apple argues that when trade secret information is fed into an AI agent or model that learns from it, that learning “may create irreversible and continually propagating uses of the trade secret.”




Apple says the defendants decided not to inspect the laptop and instead chose to “advance theories that the device’s data disproves.” 




Additionally, Apple learned about Liu’s use of the schematic because he used it on a Mac mini which later synced via iCloud to the MacBook he took from Apple. Apple now also wants access to that Mac mini. 




This “shocking evidence” is yet another point in favor of expedited discovery in the case, Apple says:





“This shocking evidence—which Defendants chose to ignore despite its availability—demonstrates why Apple urgently needs expedited discovery. The MacBook represents the very limited information Defendants provided so far (and only after weeks of delay), and shows Apple is not conducting ‘fishing expeditions’ but that its trade secrets are being used and evidence is being destroyed.”






You can read the full filing below or via this link. 








Chance’s favorites: 





	AirPods Pro 3: $225 (Reg. $249)




	Bring wireless CarPlay to any car




	“Apple: The First 50 Years” by David Pogue




	Logitech MX Master 4




	Belkin 3-in-1 MagSafe Charger




	Beats Woven USB-C Charging Cables






Follow Chance: Threads, Bluesky, Instagram, and Mastodon.
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	FTC: We use income earning auto affiliate links. More.
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Physically Immutable Optical Archive Libraries

Secure Storage for Long-Term Data Preservation


		

	

			Benefits:

Secure


	EMP-proof and impervious to most disasters, viruses, or malware, optical discs leverage physical WORM technology which prevents data modification

	Based on proven technology that has been used for decades to store sensitive data and are not susceptible to viruses or malware



Longevity


	Optical discs last for a minimum of 50-100 years while other media types will need to be updated or replaced every 7 to 15 years.



Low cost


	Requires virtually zero electricity while not being accessed (vs. tapes and spinning disks that require environmentally controlled facilities and spooling/spinning).

	Uses < 10% of energy required by traditional storage devices.

	Optical discs last 50 to 100 years, requiring fewer to no migrations for compliance vs. other media types requiring whole or partial replacement



Overview:


	Optical storage, high density library product family

	7 library systems: 4 rack mountable, 3 rack size

	12 media disc cartridges (similar in size to LTO)

	Cartridges are loaded to magazines with 30 or 36 cartridge slots

	Capacities 0.1 – 1.6PB (Blu-ray), 0.2 – 4.1PB (Folio 500), 0.5 – 8.3PB (Folio 1000)

	>>50YR media reliability

	Resistance against heat, magnetic fields (EMR/EMP), humidity

	Minimal power consumption (Blu-ray: ~0.5 – 1W/TB, Folio: <0.5W/TB)





	Folio 500GB and 1TB media, upgradeable and backward read/write compatible

	Compatible with any Operating System through WEB interface and optional CLI

	Headless integration with applications with Glacier support

	Use cases:

	Long-term archival storage

	Compliance and retention mandates

	Added storage class with physical WORM

	Hybrid storage class with Glacier support








		

	
		
		
			

		
	


	
			Enterprise Laser Storage Fully Immutable Data Archive Libraries System Overview Video


		


	
		
		
			

		
	




		
			
Frequestly Asked Questions


		

	

		
			
Data Archive Total Cost of Ownership (TCO) Comparison:


		

	

	
		
			
ELS-4000 with 500GB Folio Optical Media


		

	


	
		
		
			

		
	



	
		
			
ELS-8000 with 1TB Folio Optical Media (Roadmap)


		

	


	
		
		
			

		
	



		
			
ELS Library Product Portfolio:


		

	

		
		
			

		
	

		
			
Savartus Global Service and Support:


		

	

			
	US-based Service Operations Team​

	Installations, Preventative Maintenance, Break/Fix, Training​

	Professional Services & Applications Specialists​

	Savartus Technical Response Center (TRC)




		

		
		
			

		
	


		
			
ELS Architecture


		

	

		
		
			

		
	

		
			
ELS Schematic Diagrams
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[image: 1960s coaster brake service manual cover.]

I can see a puzzled look suddenly come over the young woman’s face as she picks out a cruiser bicycle to ride at the C and O Canal Bicycle Loan program at Great Falls, Maryland. She sheepishly asks, “Where are the brakes?”



“Just pedal backwards. The bike has coaster brakes.” This information doesn’t quite compute. 



“Pedal backwards. Really?”



“Try it out.  People have been riding bicycles with coaster brakes without a problem for more than 100 years.  The one on this bike is a Bendix Coaster brake that was popular in the 1960s.”



The forty or fifty year old bike she is going to ride is Columbia bicycle that is very popular in the program. The brake is a Bendix Model 70.  Bendix began manufacturing coaster brakes in 1924 after deciding to diversify from its car parts business and to start producing bicycle components. The company produced bike parts until the demise of its bicycle division in the 1980s. During the 1950s and 1960s Bendix coaster brakes were quite common on Schwinn, Columbia and many other major bicycle brands.

[bookmark: more]

The coaster brake was invented in the 1890s and ever since they have been a favored option on bicycles. New Departure was a very popular model on early 20th century bicycles. Around the same time the Wright Brothers designed and made their own coaster brakes (McCullough 2016). If you’re interested in the invention and development of coasters brakes, see my article on “A short history of coaster brakes.”
Advantages and Disadvantages of Coaster Brakes
The popularity of the coaster brake even 100 years after their invention is because of their simplicity and ease of use (Brown 2018).  Coaster brakes generally require less maintenance than any other type of brake, sometimes going 50 years without needing new grease.  They require no hand levers or cables that are exposed to the elements.  For older or the handicapped with hand strength problems, pedaling backwards to stop a bike isn’t a problem.  Without all the protruding wires, bicycles with coaster brakes have a clean look.



Performance of rim or even disc brakes suffer when they get wet, but coaster brakes perform the same way no matter what the weather.  Rain is not a problem for coaster brakes because it just splashes off the rear hub. All mechanical parts are conveniently sealed inside the hub with plenty of grease to keep out the elements.  Coaster brakes have always been able to accommodate gears. Even the earliest models had an option for 2 speeds. Today Shimano offers a coaster brake hub with 8 speeds and a wide gear ratio. 



The disadvantages of coaster brakes are that the pedals cannot be adjusted while standing over the bicycle frame.  It is always a good idea to level the pedals to get a good start on a bicycle.  The pedals cannot be rotated backwards to put them in a level position because this activates the brake.  Coaster brakes also are difficult to feather for smooth stopping. It is possible, but not easy.  The coaster brake also can be prone to locking up the wheels and causing the tire to skid. For kids this is an advantage, since they enjoy putting bikes into a sideways skid. This seemingly is a one of the requisite skills for youthful riders, especially but not exclusively boys.



Coaster brakes are not compatible with rear derailleurs or chain tensioners, making the installation of the back wheel after fixing a flat a challenge for novice mechanics.  The chain may be either too loose or too tight after installing the back wheel.  Coaster brakes can heat up and fade on long downhill rides in mountainous areas, but they are just fine for local hills as they cool off rapidly.  Coaster brakes should have a backup front brake in case of a very rare failure.  Many of the front brakes installed on less expensive bicycles are worthless and give riders a false sense of security.  



For many bicyclists the benefits of coaster brakes outweigh the problems. The coaster brake won’t be seen on elite bicycles, but that is no problem for the many care-free people cruising along on coaster brake bikes and gently pedaling backwards to stop forward progress.
How Coaster Brakes Operate
I became interested in coaster brakes several years ago when a Columbia bicycle was donated to the C and O National Historic Park Canal Bicycle Loan Program in Great Falls, Maryland.  The bicycle became popular in the program, but after about a year one rider came back and said the brakes don’t work properly.  



To investigate I take the bike on a test ride and pedal backwards. The brakes don’t engage and the bike freewheels. Yikes! I employ my alternative Fred Flintstone method of braking, dragging my feet on the ground to stop the bike. I wonder if some of the internal parts might be damaged. I decide to take the brake apart to see if it can be fixed.



After examining the contents that spill out of the hub, I’m surprised to find that after forty or fifty years of maintenance free riding, the coaster brake parts show very little sign of wear and tear. But the grease has turned into a solidified tar-like substance.  The parts of this Bendix 70 coaster brake (figure 1) will have to be cleaned, greased and reassembled.

	[image: Bendix coast brake arm on beige background]

	Figure 1. Bendix 70 coaster brake arm from the 1950s or 1960s
(Photo: Doug Barnes)



So how do all the parts that spilled out of the Bendix hub allow the bike to stop, coast and pedal forward? Coaster brake hubs contain many internal parts so they have a distinctive look.  Compared to hubs with ball bearings, coaster brakes look wide (right side of Figure 2).   In this article I will start with this empty hub, then discuss the internal parts and finally indicate how they work.  

	[image: Coaster brake hub with plain background]

	Figure 2. View of empty and assembled and empty coaster brake hub
(Photo: Doug Barnes)



The empty hub reveals a lip on the inside facing the cog or drive side of the hub (left side of figure 2). This is the side of the bike with the chain. On this Bendix 70 Coaster brake model, this subtle lip is very important in moving the bike in a forward direction. As a rider pedals, the chain transmits a force to the rear cog. As the rear cog turns, inside the hub a conical shaped part called a drive screw jams against the inner lip on the shell and locks onto place. As the bike is pedaled this applies a forward rotational twisting force to the hub and hence the rear wheel. This drives the bike forward. 



Now let's look at an overview of what fell out of the hub when I opened it up (figure 3).  You have a drive side that has a large screw.  The screw is attached to the cog and rotates clockwise or counterclockwise depending on the pedaling direction. Fitting over the screw is the clutch.  This clutch has a matching thread that goes over the screw, so it moves right and left as the rider either pedals forward or backward.

	[image: Coaster brake parts on plain background]

	Figure 3. Internal parts of a Bendix 70 coaster brake hub
(Photo: Doug Barnes)



As previously indicated, pedaling forward locks the clutch onto the lip of the wheel and drives the bike forward.  When not pedaling, the clutch disengages from the lip of the wheel allowing the bike to coast freely.  By pedaling backwards, the clutch moves towards the brake arm side of the assembly.  The clutch pushes the drive side expander towards the fixed side expander.  Both expanders together--the drive side and fixed side--squeeze and spread the brake shoes outwards and evenly towards the inside of the hub shell. The shoes rub against the hub shell with varying degrees of pressure depending on how hard the rider presses back on the pedals.  This puts a reverse force on the hub and the bike slows down and eventually stops.



Let’s take a closer look at how the parts in the hub work.  The key to understanding how the coast brake hub works is the drive side screw which activates or deactivates the brakes.  The drive screw turns with the pedal. The clutch mentioned above has a matching thread that goes over the drive screw as demonstrated on the right side of figure 4. The clutch moves left when pedaled forward and moves right when pedaled backwards.  Pedaling backwards moves the clutch right which pushes the drive side expander wedging into the brake shoes between the fixed and drive side expanders. As indicated previously, these brake shoes expand and rub against the inside of the hub causing the bike to stop.

	[image: Coaster brake driver and clutch on plain background]

	Figure 4. The drive side screw and the coaster brake clutch.
(Photo: Doug Barnes



Now that the basics of operation have been covered, let's look at the full assembly and how it works. In the left picture of figure 5, pedaling forward turns the screw attached to the cog and tightens the clutch against the lip on the rim. This locks the hub and therefore the wheel onto the cog and moves the wheel and the bicycle forward.  



Pedaling backwards pushes the drive side expander to the left and as the name suggests expands brake shoes. The brake shoes rub against the inside of the hub resulting in friction and heat. This friction causes the back wheel to slow or stop. The friction between the brake shoes and the hub is the reason why it is advisable to use high temperature grease on the brakes shoes. Regular grease should be used in the rest of the hub. 



With pedals in a neutral position—neither pedaling forward or backwards—the clutch isn't engaged with either the rim or the brakes.  The result is that the bicycle freely coasts justifying its signature name.

	

[image: Side by side illustration of opperation of coaster brake parts]

	Figure 5. Internal parts of the full assembly Bendix 70 coaster brake.
(Photo: Doug Barnes



Ready for the Road
The old Bendix 70 brake has been lubricated and even after 50 years it is looking forward to many more miles of service.  The coaster brake hub is still the brake of choice on many of today’s cruiser bicycles. With new grease the Columbia bicycle now works perfectly. I put this bike back in line so it can be enjoyed by those looking to experience the ride of a strong and durable old school bicycle. 
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¹ From assessment of publicly available market data conducted up to June 2026. Toothbrush in Brush and Auto-jet mode.

² In a clinical study of 204 participants, conducted over six weeks, brushing 2x per day in Brush and Auto-jet mode vs. a manual toothbrush.

³ In Deep clean mode vs. using a manual toothbrush, in lab-based tests.

⁴ vs. market leading premium electric toothbrushes in a laboratory test in brush-only variable mode in the hard to reach areas.

⁵ App functionality may vary per market. Requires internet connection/Wi-Fi and MyDyson™ app. Operating system and mobile device requirements for the MyDyson™ app can be found on the App Store or Google Play.

⁶ In Brush and Auto-jet, Deep clean mode vs. a manual toothbrush, in lab-based tests.

⁷ In Variable mode vs. manual toothbrush in lab-based tests.

⁸ https://pmc.ncbi.nlm.nih.gov/articles/PMC10906797/

⁹ https://jada.ada.org/article/S0002-8177(24)00188-0/abstract

¹⁰ https://www.nidcr.nih.gov/research/data-statistics/periodontal-disease/adults

¹¹ Used with Dyson mouth rinse vs. a manual toothbrush

¹² vs. using a reference abrasive in a lab-based test.

¹³ With twice-daily use.

¹⁴ Scientifically tested in a laboratory using Dyson’s proprietary proxy plaque, developed in a funded research collaboration with the National University of Singapore, Faculty of Dentistry. Comparing needle-shaped jets vs. Dyson's conical jet.

Apple, the Apple logo, and Siri are trademarks of Apple Inc. App Store is a service mark of Apple Inc.

Google Play, the Google Play logo, Google Assistant are trademarks of Google Inc.
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‍This article is a companion piece to What Works (and Doesn't) Selling Formal Methods. It began life as part of a talk I gave in late 2024.
Some things are difficult, and some things are merely expensive. 
Imagine this: aliens are coming to kill us all. Humanity sends its best negotiators, and the aliens announce that they will call off their horrible assault only if we release a formally verified version of GCC, every damn line of code… in ONE YEAR. 
After some understandable confusion, the heads of the G7 summon Xavier Leroy, hand him an enormous check, and tell him to get on with it. Pretty soon, warehouses of mathematicians around the world are proving Rocq theorems day and night. The coordination challenges are enormous, but they get it done! The aliens go home, Xavier wins a Fields medal, EGOT, and all five Nobel prizes,1 and everyone else goes back to worrying about AI. 
The point I’m making is that we basically know how to build a formally verified compiler—we already did it. The same is true for formally verified cryptographic libraries, parsers, and microkernels. The reason that GCC hasn’t been formally verified is that to do so would be absurdly expensive. It wouldn’t be beneficial enough to justify the cost. But if aliens do show up, I bet we could do it for less than the cost of MCU Phase 3 ($2.2–2.4 billion). 
Okay different story: aliens are coming to kill us all and they demand a formally verified web browser. Xavier sticks his hand up (they brought him this time) and asks, er… what is it exactly they want? Like, what formally is a web browser, anyway? This question confuses and infuriates the aliens! Surely we have a formal specification for Chrome, didn’t we build it? And, well, that’s it for humanity. 
The problem is that we don’t have a formal specification for Chrome, or a word processor, or even something simpler like the PDF document format. Outside a few domains, specifications don’t exist—I don’t just mean that no-one wrote them yet, but rather we have reason to believe that no precise and coherent specification can be written. If the second type of alien shows up, we’ll have to quickly invent a lot of brand-new computer science, and I don’t know if even MCU money could get it done. 
Formal Specifications Should be Formal and Specific   
Why do we want formal specifications in the first place (aliens aside)? 
A formal specification says what we want in a precise enough way to serve as a summary or explanation for a system. Rather than examining the system, we can examine the specification instead. This generally doesn’t dictate every single thing about the system (it’s a map, not the territory). For example, the Rust borrow checker guarantees a simple specification, “this program will not generate memory errors.” If you give me a safe Rust program, it might do a lot of things, but it won’t do that. 
We need a formal specification if we want to formally verify anything. Otherwise, what are we verifying? Actually doing the verification might mean a warehouse of math grads writing Rocq theorems, or it might mean running the Rust borrow checker. But without a specification, we can’t get started. 
Formal methods are old, and people have tried specifying a lot of things. But as a rule of thumb, the most useful formal specifications often have the following characteristics: 
	Mathematically clean: we can write the specification in some relatively simple collection of mathematical notions. 
	Easy to reason about: we can use the specification as a way of understanding the system, either by human intuition or formal analysis.  
	Encapsulated: there’s a clear boundary between the ‘inside’ of the system and the ‘outside’, and the specification describes what happens at this boundary. 
	Broadly agreed upon: the designers and users of the system agree it should in fact match the specification—the map is a good description of the territory. 
	Stable under change: when the system evolves, the specification doesn’t change too much—the map abstracts away from small differences. 

Some systems seem to fit these requirements very naturally—for example, compilers, cryptographic libraries, parsers, and microkernels. We might say these systems are naturally formalizable.2 If that list looks familiar, you’re right: these are exactly the success stories for formal verification!
I have a hypothesis: once you have a good-quality formal specification, verifying a system is not difficult, merely expensive. And there’s a lot of unsqueezed juice here for formal verification fans. Compilers, microkernels, and the rest are security-critical components, but almost no such system we use today is formally verified. Call the G7, it’s time, let's verify GCC! *end article, close laptop* 
Wait, no, there’s more. Some people look at CompCert and SeL4 and ask, “why can’t we formally verify my system?” Well, I think naturally specifiable systems are a tiny and very unrepresentative niche. Out in the wild, most systems are very un-specifiable, and that’s a big problem if we want to formally verify a lot more of the world. 
Actually, Too Many Specifications Exist   
We might not have a formal specification, but developers write informal specifications all the time. A system might have many types of specifications which carry important information: 
	Prose documentation - internal-facing design documents, external-facing user manuals and guides, and also white papers, RFCs, and similar. 
	Slide decks - astoundingly common, especially in the US Government. 
	The system itself - especially for a legacy system, the system may ‘do what it does’ and any change is by definition against specification. 
	User stories - for a user-facing application like a web browser, the set of user stories might be the real top-level specification, but it's typically very hard to express these formally.
	Unit and integration tests - often the closest thing to a formal specification, but restricted to a single input or scenario. 
	Many many other things, including reference implementations, inline comments, tacit / practical know-how in the team, customer preferences, regulatory requirements, scribbled notes on coffee-shop napkins… 

In fact, there are too many partial specifications, with incomplete coverage, none of which match each other. When I’m scoping projects for Galois clients, I’ve often had this kind of conversation: 
              Me:	“Do you have a specification for [your giant system]” 
              Client: 	“Yes, here’s a two-slide powerpoint deck”
  	     	          ~ and/or ~
              Client: “Yes, here’s a 7000-page requirements document in semi-structured prose” 
All of which leads to this kind of conversation, when trying to formally verify the system in question:
              Me:	 “We found the system does [something] but your specification implies [something else].”  
              Client: 	“Oh, huh, that doesn’t matter”
  	    	             ~ or ~
              Client: “Yeah, we changed that 6 months ago” 
After a person has this conversation about 40,000 times, I find they consider retraining as a circus clown or just throwing themselves in the river. 
You can also try sitting down with clients and writing formal specifications: 
              Me:	 “Do you want the specification to allow [some behavior]?”  
              Client: 	“Er… I don’t know, I haven’t thought about that situation”
              Me:	“If you allow it, you’ll also have to permit [some other behavior]. Does that matter?”  
              Client: 	“I don’t know about that situation either… how long is this going to take?”
I’ve come to think writing formal specifications is just a very difficult task. It requires a top-down view of the system that designers and engineers typically don’t have or, more importantly, need. In contrast, informal specifications can be ambiguous, partial, flexible. Informal specifications are intended as communication mechanisms between humans, and as a result they can be ‘wrong but useful’, and elide aspects of the system that are not of interest. This is a strength, but it also results in systems that can’t be easily formalized. 
I think systems are typically both designed from the top and grown incrementally. Most systems have some degree of top-down structure, but few systems have a mathematically coherent specification that covers every behavior. The effect is that most systems obey some formal specification for some core functionality, but if outside this core, we rapidly enter muddy territory where it is unclear what the system should do, or whether the designer should even care.3
Le PDF n’a pas eu lieu4  
Let’s dig into a particular example, the Portable Document Format, PDF. In many ways, this should be an easy case for specification. After all, a PDF isn’t some esoteric thing - you can download one and open it on any one of a billion devices. PDF also has a well-maintained standard developed by the PDF Association, a huge body of examples, and many many implementations, ranging from hobbyist projects to security-critical systems. 
But even so, PDF does not have a consensus about what implementations should do, nor does it have a specification that matches the behavior of existing implementations, nor a clear definition of a bad or insecure document. As a result, it seems impossible today to write a precise and coherent formal specification for PDF. 
In a large PDF dataset, we will have some examples that are known-bad—ill-formed in a way designed to elicit some vulnerability—and some that are known-good, in that they conform tightly to the standard. But we also have a large number (the majority in fact) where all that we can do is shrug. They might be good or bad, we just don’t know. 

We called this diagram "the potato of doom"This seems like an absurd situation, what’s going on? One reason for this is that PDF readers have an incentive to parse as many documents as possible. If you receive a PDF and it doesn’t open, you’re likely to blame the PDF reader, and not the program that created the document. To avoid this, every PDF reader tries to fix up mistakes in non-standard documents, and all of them do it slightly differently. The same non-standard document might get interpreted two different ways by different PDF readers. 
I feel like Jacques Derrida writing this, but the result is that PDF does not exist, at least in the sense of a discrete category that can be formalized. Instead, there’s a fuzzy boundary where something might or might not be considered a PDF. That wouldn’t be so bad, except that a large proportion of actual PDFs exist in this liminal region! 

‍
On the DARPA SafeDocs project, Galois spent several years working on formalizing PDF. We worked closely with the PDF Association using a new language we built for the purpose, DaeDaLus. I’m proud of the work we did, but at the end of the project, our formal PDF specification was non-descriptive (it differs from real PDF readers), non-normative (it doesn’t characterize what we think should be correct behavior), and it’s unclear how to get to a more rigorous and accepted specification.
You can read about Galois’s work on PDF here, and you can read about DaeDaLus, the language we built to help describe document formats, here. 
Conclusion: Do What I Mean    

xkcd 568. license: CC BY-NC 2.5Okay here’s another story: the current era of formal verification has been dominated by the cost of proof. Specification has taken second place—we can’t even verify systems with simple specs, so why worry about everything else? Now, thanks to advances in modern AI, we may soon live in a strange world where proofs are cheap and abundant. If that happens, I think we will quickly verify every compiler and microkernel, then find that we’re stuck. Even Claude can’t tell us what to want. 
Formal verification today is very useful, but for most systems it’s very difficult to write the kinds of complete specifications that verification needs. However, other kinds of specifications are popular: for example, a test case is a kind of limited, partial specification. The key is that a test case is immediately useful, and doesn’t impose undue costs on the development team. We need to find ways to specify systems that have these virtues, and avoid the trap of imposing a complete and coherent view that fundamentally does not exist. 
It’s a formal verification cliché that writing the specification tends to uncover most of the bugs in a system. To me, this suggests an analogy between specification and programming—both are tools for expressing what we want. In one way, this is a pessimistic thought: no tool can remove the burden of clarifying our ideas. But also, it gives me some hope. Programming is very difficult, but through careful tool design, we’ve made it available to hundreds of millions of people. With luck and skill, perhaps we can do the same for specifications. 
We’re just getting started. There’s a lot to do. And we need to keep our eye out for those aliens. 
‍
‍
1  Not the fake one for Economics 
2  I don’t want to undersell the work it took to invent the specification technologies we have now. The systems that are naturally specifiable are only so with the specification tools of today, which represent half a century of concerted work 
3  Ah-ha, you say, what we should do is insist that engineers build every system starting with a rigorous formal specification. In most cases, I’m skeptical this would pass the cost/benefit test
4  Avec toutes mes excuses à Jean Baudrillard 
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I used Fable to rewrite 65kLoC of Go in Rust. It cost $400

iurii.net · 10 points · Discussion

September 1, 2026 · 3 min
[image: I used Fable to rewrite 65kLoC to Rust. It cost $400.]I kept joking that I would have learned Rust a long time ago, but C++ money is not enough for a decent fursuit. Moreover, I'm bald, so I cannot simply dye my hair blue.

But then two things happened at once.

First, I tried the /teach skill by Matt Pocock 1 to learn Rust, and it clicked: "Teach a C++ programmer idiomatic Rust, skip syntax and helloworld, only focus on main differences."
This skill is like a personal trainer — overcoming the pleasant challenge keeps me engaged, and at the same time, the material never gets overwhelming. I recommend trying it.

Around the same time, I came across "Rewriting Bun in Rust" 2 and got curious about the method:


Each dynamic workflow was a loop like this - a workflow for:


	Generate a porting guide mapping Zig patterns & types to Rust patterns & types

	Mechanically port every .zig file to a .rs file, matching the PORTING.md and LIFETIMES.tsv

	Fix every crate's compiler errors

	Get subcommands like bun test or bun build to work

	Get every test in Bun's entire test suite to pass

	Several large refactors and cleanup passes





I had an idea that a rewrite could be done much cheaper.


Show me your flowcharts and conceal your tables, and I shall continue to be mystified. Show me your tables, and I won't usually need your flowcharts; they'll be obvious. --- Fred Brooks



This applies to any LLM, but Fable 5 specifically traces the data flow with insane precision. If you can rephrase your problem as a data problem, it can autonomously do complex refactorings, rewrite from one language to another, extract or merge services — in other words, make fundamental changes.

The three steps


Ask the LLM to represent your code as any combination of:


	graphs

	ontologies

	hierarchical state machines

	UML process charts

	constraints

	math formulae



2. Operate on the representation

At this point, you can ask it to simplify the state machine by reducing the number of states, or to remove hidden channels of communication (e.g. via a shared table, or by sharing addresses in RAM).

3. Put the representation back into code

Now ask for the code — even in another programming language.

The secret sauce


For some time now, agents have excelled at tool use, and insofar as they are able to treat other agents as tool invocations. --- a post by Anthropic 3



You can add to Fable's prompt:
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Show HN: Newton's Orchard – Browser-based space/gravity playground

newtonsorchard.app · 4 points · Discussion

Hi HN!My son spent a lot of time in 5th grade playing with the 2-dimensional PhET gravity/space sims[1]. His STEM class uses it, and he was playing with it at home, and has been looking for more. I found several space sims/playgrounds online, including NASA's Eyes on the Solar System[2], but nothing that seemed to offer a real progression from what he was getting out of the PhET sims, so I built Newton's Orchard over the summer for him.
https://newtonsorchard.app
The source is also published at https://github.com/andrewchilds/newtons-orchard
It features deterministic time scrubbing, all bodies are editable, different preset systems and experiments, missions to complete (complete 3 to unlock the blackhole object type and mission), and a gallery for user submissions.
I would very much appreciate feedback from HN - particularly from the lens of making it engaging and illuminating for students, and anyone that would like to just get a feel for how gravity works. Thank you!
[1] https://phet.colorado.edu/sims/html/gravity-and-orbits/lates...
[2] https://eyes.nasa.gov/apps/solar-system/
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Quill (YC W20) Is Hiring a Fullstack SWE

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://news.ycombinator.com/item?id=49524704




Colophon


Colophon

Sent by sendle.app

Long reads, delivered to your reader.
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