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Spain Orders Blacklist of Palantir from Public and Private Companies

clashreport.com · 411 points · Discussion

The Spanish government has commenced issuing directives to state-controlled entities to blacklist U.S. data analytics firm Palantir Technologies.
The decision stems directly from growing official concern over the potential misuse of classified information linked to national security.
Moncloa has instructed companies overseen by the State Society of Industrial Participations (SEPI) to halt future contracting with the Miami-based artificial intelligence and data analysis multinational.
The directive impacts major entities responsible for high-level state communications and military intelligence, including Telefónica, Indra, and the military shipbuilder Navantia.

National Sovereignty Concerns

According to corporate board sources, the prime minister's office communicated the ban to listed companies to prevent any contracts that could jeopardize Spanish national sovereignty.
The political intervention has already disrupted advanced procurement pipelines, including a near-finalized project with Navantia and a negotiated collaboration agreement with the Guardia Civil that was vetoed by Interior Minister Fernando Grande-Marlaska.
The restrictions mirror recent regulatory and political pushback against Palantir elsewhere in Europe.
Former French Prime Minister Sébastien Lecornu announced on June 10 that France would cease working with the firm, while German cyberdefense authorities and secret services have increasingly favored European alternatives like the French competitor ChaosVision.

Defense Procurement Deadlock

Despite the broader public and private sector blacklist, Palantir continues to maintain active contracts with the Spanish Ministry of Defense.
The firm holds a €16.5 million contract signed in 2023 with the Armed Forces Intelligence Center (CIFAS), which is scheduled to expire this upcoming November.
Military leadership, including the Chiefs of Staff of the Army and Navy, has lobbied Defense Minister Margarita Robles to renew the contract, citing the platform's operational superiority.
However, Moncloa has yet to make an official determination regarding the defense contract extension as the expiration date approaches.

Geopolitical Friction and Domestic Alternatives

The domestic blacklist coincides with sharp geopolitical tension between Spanish Prime Minister Pedro Sánchez and the incoming U.S. administration.
Palantir founders Peter Thiel and CEO Alex Karp have deep financial and political ties to Donald Trump, whose political platform conflicts directly with the diplomatic positions maintained by Madrid.
In response to the perceived risks of relying on foreign defense software, Spain is accelerating funding for domestic technology platforms to preserve national data sovereignty.
The executive recently approved an €115 million investment in the Catalan firm Openchip, part of a broader €5 billion state-backed gigafactory project, financed largely by SEPI Digital.




Original: https://clashreport.com/world/articles/spain-orders-blacklist-of-us-tech-giant-palantir-from-public-and-private-companies-fsnc2z17gjv · Discussion
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Kimi K2.7 Code is generally available in GitHub Copilot

github.blog · 388 points · Discussion
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Kimi K2.7 Code, an open-weight model, is now generally available in GitHub Copilot. This is the first open-weight model offered as a selectable option in the Copilot model picker, giving you more choice and a lower-cost option for your coding workflows.

Kimi K2.7 Code is hosted by GitHub on Microsoft Azure.

This model is billed at provider list pricing under usage-based billing. See GitHub Copilot’s pricing for models and requests for details.


Availability in GitHub Copilot

Kimi K2.7 Code is beginning to roll out to Copilot Pro, Pro+, and Max plans. You’ll be able to select the model in the model picker in Visual Studio Code. Rollout will be gradual and we’ll continue to monitor the model’s quality and performance.

We’ll expand to Copilot Business, Enterprise, and additional surfaces over the coming weeks. Check back soon if you don’t see it yet.

You’ll be able to select the model in the model picker in:


	Visual Studio Code version 1.127.0 or later

	Visual Studio version 17.14.6 or later

	Copilot CLI

	GitHub Copilot cloud agent

	GitHub Copilot App

	github.com

	GitHub Mobile iOS and Android

	JetBrains version 1.9.1-251 or later

	Xcode

	Eclipse



Enabling access for Copilot Business and Copilot Enterprise

Kimi K2.7 Code is off by default for Copilot Business and Copilot Enterprise. Plan administrators must enable the Kimi K2.7 Code policy in Copilot settings before anyone in their organization can select it. If the policy is left off, the model stays unavailable to that organization.

We recommend administrators review open-weight models against their own security, compliance, and data-governance requirements before enabling them.

Learn more

To explore all models available in GitHub Copilot, see our documentation on supported models and choosing the right AI model for your task.


Join the discussion in GitHub Community to share your feedback.
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				Discover tips, technical guides, and best practices in our biweekly newsletter just for devs.			
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PeerTube is a free, decentralized and federated video platform

github.com · 384 points · Discussion
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  Website
  | Join an instance
  | Create an instance
  | Chat with us
  | Donate



Be part of a network of multiple small federated, interoperable video hosting providers. Follow video creators and create videos. No vendor lock-in. All on a platform that is community-owned and ad-free.



  Developed with ❤ by Framasoft
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Introduction


PeerTube is a free, decentralized and federated video platform developed as an alternative to other platforms that centralize our data and attention, such as YouTube, Dailymotion or Vimeo. 🎬

To learn more:


	This two-minute video (hosted on PeerTube) explaining what PeerTube is and how it works

	PeerTube's project homepage, joinpeertube.org

	Demonstration instances:

	peertube.cpy.re (stable)

	peertube2.cpy.re (Nightly)

	peertube3.cpy.re (RC)





	This video demonstrating the communication between PeerTube and Mastodon (a decentralized Twitter alternative)




✨ Features



  All features for viewers
  | All features for content creators
  | All features for administrators





Video streaming, even in live!



Just upload your videos, and be sure they will stream anywhere. Add a description, some tags and your video will be discoverable by the entire video fediverse, not just your instance. You can even embed a player on your favorite website!



You are used to hosting live events? We got you covered too! Start livestreaming from your favorite client, and even host permanent streams!







Keep in touch with video creators



Follow your favorite channels from PeerTube or really any other place. No need to have an account on the instance you watched a video to follow its author, you can do all of that from the Fediverse (Mastodon, Pleroma, and plenty others), or just with good ol' RSS.







An interface to call home



Be it as a user or an instance administrator, you can decide what your experience will be like. Don't like the colors? They are easy to change. Don't want to list videos of an instance but let your users subscribe to them? Don't like the regular web client? All of that can be changed, and much more. No UX dark pattern, no mining your data, no video recommendation bullshit™.





Communities that help each other



In addition to visitors using P2P with WebRTC to share the load among them, instances can help each other by caching one another's videos. This way even small instances have a way to show content to a wider audience, as they will be shouldered by friend instances (more about that in our redundancy guide).



Content creators can get help from their viewers in the simplest way possible: a support button showing a message linking to their donation accounts or really anything else. No more pay-per-view and advertisements that hurt visitors and alter creativity (more about that in our FAQ).



🙌 Contributing


You don't need to be a programmer to help!

You can give us your feedback, report bugs, help us translate PeerTube, write documentation, and more. Check out the contributing
guide to know how, it takes less than 2 minutes to get started. 😉

You can also join the cheerful bunch that makes our community[bookmark: user-content-contact]:


	Matrix (bridged on Discord): #peertube:matrix.org

	Forum: https://framacolibri.org/c/peertube



Feel free to reach out if you have any questions or ideas! 💬


📦 Create your own instance


See the production guide, which is the recommended way to install or upgrade PeerTube. For hardware requirements, see Should I have a big server to run PeerTube? in the FAQ.

See the community packages, which cover various platforms (including YunoHost and Docker).


📖 Documentation


If you have a question, please try to find the answer in the FAQ first.


User documentation


See the user documentation.


Admin documentation


See how to create your own instance.

See the more general admin documentation.


Tools documentation


Learn how to import/upload videos from CLI or admin your PeerTube instance with the tools documentation.


Technical documentation


See the architecture blueprint for a more detailed explanation of the architectural choices.

See our REST API documentation:


	OpenAPI 3.0.0 schema: /support/doc/api/openapi.yaml

	Spec explorer: docs.joinpeertube.org/api-rest-reference.html



See our ActivityPub documentation.


License



Logo


CC BY-SA 4.0, by Framasoft


Code


Copyright (C) 2015-2025 PeerTube Contributors (see CREDITS.md)

This program is free software: you can redistribute it and/or modify
it under the terms of the GNU Affero General Public License as published
by the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
GNU Affero General Public License for more details.

You should have received a copy of the GNU Affero General Public License
along with this program.  If not, see https://www.gnu.org/licenses/.





Original: https://github.com/Chocobozzz/PeerTube · Discussion
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The Egg Bandits Made a Thousand Times the Fine They Just Paid for Price Fixing

thebignewsletter.com · 382 points · Discussion

A few days ago, 18 states and the DOJ Antitrust Division signed a series of decrees with three major egg producers, Cal-Maine, Versova, and Hickman’s Egg Ranch, the largest egg producers in the country. The allegation, backed with hard-to-refute evidence including quotes from CEOs, is these entities operated a naked conspiracy to manipulate the price of eggs from 2022-2025. That was exactly the time bird flu on poultry farms was ripping through the supply chain for egg production. 
Readers of this site won’t be surprised at this news. Last year, BIG published an investigative series called Hatching a Conspiracy, in which Basel Musharbash discussed what looked like a conspiracy. His argument was that egg producers were using the avian flu crisis as a veil to raise prices. Basically, consolidation had created concentrated power, and the shock of the flu let them exploit it. He highlighted the role of Cal-Maine, the industry’s “bellwether,” as well as the history of antitrust violations in the industry. 
While most normal people at the time thought someone was likely scamming them, that is not the message you heard from the industry, elite media, or economists.  Throughout the alleged conspiracy, industry executives and analysts were saying that there was nothing to see except a supply shock of a disease killing lots of hens. As one industry executive put it at the time, it’s all just “supply disruption, ‘act of God’ type stuff.” 
Economists chortled at the notion of a conspiracy. During the 2024 campaign, when Kamala Harris meekly suggested price gouging to tame inflation, she ran into a buzzsaw of resistance from Democratic-leaning economists, who were openly sneering at her in the New York Times.
“Egg prices went up last year — it’s because there weren’t as many eggs, and it caused more egg production,” said Jason Furman, a Harvard economist formerly in the Obama administration…
Mr. Furman said there was a risk that policies meant to curb corporate price gouging could instead keep the economy from adjusting. If prices do not rise in response to strong demand, new companies may not have as much inclination to jump into the market to ramp up supply.
“This is not sensible policy, and I think the biggest hope is that it ends up being a lot of rhetoric and no reality,” he said. “There’s no upside here, and there is some downside.”

Price action seemed to confirm Furman’s view. In 2025, egg prices dropped dramatically, and then further this year, though they are still roughly 40% above where they were in 2019. And these price declines suggested that supply and demand were doing their magical work.  Populists were mocked as ignoring natural market forces. Pundit Matt Yglesias called the theory of egg price manipulation “slopulism,” the Cato Institute blogged “Egg Prices Don’t Need to Be Investigated—It’s Just Supply and Demand, and here’s philanthropist John Arnold.
John Arnold@johnarnold

It’s almost as if egg prices are set by market forces including supply shocks and not by a producer cartel that decides how much to gouge consumers. 

1:28 AM · Jan 13, 2026 · 138K Views
50 Replies · 86 Reposts · 871 Likes


But lo and behold, this complaint has stone cold evidence. It includes many statements from egg producer CEOs emailing and texting one another on how to manipulate prices upward. And it turns out, when they felt threatened by legal action, the alleged price-fixing stopped. Suddenly, the avian flu epidemic was no longer pushing up prices. 
To understand what they were doing, we have to start with how egg prices are set. 
Egg producers don’t sell eggs to consumers, they sell wholesale to supermarkets, packaged goods companies, restaurants, and so forth. There are two markets for wholesale eggs. Most go via contracts between egg producers and big buyers. For instance, roughly 28% of Cal-Maine’s production is sold to Walmart, through a special supply arrangement. But there’s also an electronic exchange, called the Egg Clearinghouse, for eggs sold in the spot market, aka extra eggs. Egg producers are usually net sellers of eggs, but they have contracts to provide eggs, and sometimes can’t fulfill those contracts through their own production. Other egg producers might have extra eggs. So there is buying and selling of surplus eggs on the Egg Clearinghouse.
As Bloomberg’s Matthew Levine puts it, there’s a small market - the Egg Clearinghouse - and there’s the big market, which are the contracts between buyers and egg producers. Where do the prices for the private buyers and sellers come from? Well, they come from the Egg Clearinghouse. Specifically, a company called Urner Barry looks at prices for different regions based on trades and bids on and off that exchange, their analysts do as best they can to estimate prices across regions, and then they publish a price of where they imagine supply and demand intersect.
In other words, the cleared price in the small market sets the price for the big one. Here’s Cal-Maine’s annual report: “Many of our sales arrangements with customers, particularly for conventional eggs, are based on formulas that take into account, in varying ways, independently quoted regional wholesale market prices for eggs.” And it uses Urner Barry pricing charts. 
And therein lies the alleged scam. If you can get Urner Barry to publish higher prices from the small number of eggs sold on the Egg Clearinghouse, then the price that, say, Walmart pays on its billions of eggs goes up.
Such benchmarks, as well as manipulation of them, are common. This egg index is similar to how a few banks used to set a key interest rate called LIBOR, the price of lending short-term funds to one another, and a benchmark for credit cards, commercial lending, and a whole host of credit products. The LIBOR price-fixing case dragged on for years, and is quite famous.


The alleged egg conspiracy itself was pretty simple. Evidence showed egg producers were colluding to trick Urner Barry into raising its published price. Here’s the Antitrust Division press release:
As the complaint alleges, Defendants conspired to inflate Urner Barry’s price quotations by agreeing to: (1) submit a large number of bids; (2) cause multiple Defendants to bid in order to signal to Urner Barry that a diverse set of market participants needed to buy eggs; (3) submit a large number of bids in the hours leading up to the publication of Urner Barry’s price quotations; (4) submit bids that were unlikely to lead to executed trades; and (5) execute trades at premium prices.

Producers were submitting fake bids, conducting sham transactions at high prices off the exchange, and coordinating to make it look like there was more demand than there was.
The most remarkable part of the complaint is one particular quote. At a certain point, Urner Barry was considering lowering is published price of eggs in response to a lack of demand. So one of the alleged conspirators wrote a fellow CEO, saying “[a]s a group we need to bid like they vote in Chicago, early and often.” In short, they should submit fake purchase orders at elevated prices, to convince the index to raise prices. In this case, it worked; Cal-Maine, Versova, and Hickman’s then collectively submitted dozens of bids, versus just five for the rest of the market. The price was then higher than it should have been.
What I like about that quote isn’t just that it’s evidence of collusion, it’s actually a joke premised on rigging the market the way machine politicians rig elections. These guys weren’t just allegedly price-fixing, they were having a lot of fun doing it. And they even violated the Stringer Bell rule, as this stuff was in email.
There’s a lot more evidence in the complaint, even though the complaint is pretty short (and it says the DOJ withheld a lot of evidence.) For instance:
After receiving Hickman’s CEO’s directive to “[b]id early and often,” on December 22, a senior Versova executive told another Versova executive to “light up the northwest bids please. .02 over.” That executive agreed and then placed bids at a price that was two cents greater than Urner Barry’s price quotation for the Northwest. Prospective sellers were required to call prior to accepting these bids. Then, when one of the Versova executives noted that the “NW bids are getting hit”—meaning that a seller was offering to sell the eggs to Versova to meet Versova’s bid—the other Versova executive stated that he should delete the bids, suggesting that Versova did not need the eggs.

Here are some other quotes:
"We are bidding up. Let's hold it today." – Text message from a Cal-Maine executive to Hickman's CEO on October 14, 2022.
"If we all bid in our respective areas for the 3-5 loads minimum we are short... the market reporters will have to address." – Email response from Hickman's CEO on December 19, 2022
"Please consider posting strong bids, early and often. The market reporters don't get in for another hour, so it will be good for them to see diverse bidding upon logging on." – Email from Hickman's CEO to senior executives from Cal-Maine, Versova, and others on December 20, 2022
"Hurry[.] There are only 16 bids on ECI right now and 15 of them are ours" – Email from Hickman's CEO later on December 20, 2022
"Finally!!!!" – Written reaction from the CEO of Cooperative A when forwarding Urner Barry price increase reports to Cal-Maine on August 9, 2023

The alleged scam went on for years. Until the holiday season in 2024, the egg producers “continued to lobby Urner Barry,” asking the pricing index to hike its published prices and to ignore transactions at lower prices from non-conspirators when doing its benchmarking. So what finally ended the alleged conspiracy? It turns out that "price quotations dropped significantly from their February 2025 peak after Defendants learned of the Department of Justice investigation and were instructed to preserve documents on March 5, 2025.” 
When egg producers realized they might get in trouble, they stopped the alleged scheme. Here’s a chart showing price action and antitrust.


Still, what a profitable conspiracy it was. Cal-Maine made more than $1 billion in profits in 2023, triple its 2022 earnings. And it made $1.8 billion in 2024, almost entirely as a result of higher prices As Musharbash put it:
All of this extra profit is coming from higher selling prices, which have been earning Cal-Maine unprecedented 70-145 percent margins over farm production costs per dozen. Taking Cal-Maine as the “bellwether” for the industry’s largest firms — as people in the egg business do — we can be pretty confident that the other large egg producers are also raking in profits off the relatively small dip in egg production.

Seeing the writing on the wall for egg prices, Cal-Maine has recently been using its cash haul to diversify into prepared foods in which eggs are an input, meaning while they still seek to sell eggs at high prices, they now have lines of business that benefit from lower prices as well.
Still, they all got caught. So how much trouble are they in? Well according to the settlement, the egg producers must pay in aggregate $3 million in penalties, must donate 53 million eggs to food banks, and can no longer fix prices. Cal-Maine was the ringleader here  - it had to donate 30 million eggs, Versova gave 20 million, and Centrum donated 3 million. 
Is that enough? Well, let’s start with a very basic concern. If you’re looking at some of these clear emails and texts and wondering why there’s no criminal charge for price-fixing, you’re not alone. Most antitrust lawyers I know are mocking this settlement as a farce, since it looks so obviously like criminal behavior but instead ended up with a no-admit/no-deny parking ticket. But let’s put that aside, and just look at the cost/benefit. Cal-Maine has to pay $1.5 million, let’s throw in another $1.5 million to cover the cost of the 30 million eggs they had to donate. That means they are out $3 million, for a scheme that netted them more than $3 billion. That’s a thousand-fold return. 
Importantly, these firms also admitted no wrongdoing, meaning there can be no follow-on civil suits for victims using such admissions. Restaurants and consumers who paid for eggs are out of luck. And the alleged conspirators are released from all claims.
Crime, as it turns out, pays. Allegedly.
This story is in part about the Trump administration, but it’s also about state enforcers who signed onto this settlement. Traditionally, states follow the lead of the Federal government, because the Federal Antitrust Division has a lot more lawyers and is usually doing the investigation. That’s likely what happened here. State enforcers probably had little choice but to sign on and get some eggs for hungry people in their states, or just drop it entirely. Still, the value of not releasing criminal or civil claims is real. And while it would have required some boldness, I wish some state enforcers had been willing to drop the case and make a statement that though they couldn’t continue it due to resource constraints, they would refuse to sign onto a bad deal. Alas.
There are two other observations here that are more positive. One is that this egg story is a helpful real world example of how price-fixing works, a confirmation of the greedflation theory that emerged in the pandemic. From 2022-2025, normal people could see what was going on, while elites denied it. 
It was a bizarre state of affairs. Cal-Maine actually listed as an investor risk that the avian flu epidemic might end, leading to lower egg prices and thus less profit. And yet most powerful people simply dismissed the notion that there were incentives to fix prices, just pointing to supply and demand as all-powerful forces. 
As with most price fixing schemes in boom-bust commodity industries, it wasn’t that supply and demand didn’t matter, but that the mechanism for extraction was to take advantage of a supply disruption and grab as much while they could. Corporations engaged in alleged price-fixing or monopolization often need an alibi, and avian flu was the alibi. 
The second observation is that antitrust, even used by corrupt or feckless actors, can actually deliver results. Donald Trump has been a very poor President in terms of consolidation, allowing a merger boom, and generally seeking to allow large politically connected firms to organize markets as they wish. Even so, when egg producers were threatened with legal consequences and exposure, they lowered prices.
It’s not a very satisfying outcome. Yes, we were being exploited, and now we know it. And the bad guys got away with it. But then, there’s a reason Americans are very angry, and that the establishment has lost credibility with the public. This egg case is just one more confirming data point that the wealth of the superrich is coming straight out of your pocketbook.
Thanks for reading! Your tips make this newsletter what it is, so please send tips on weird monopolies, stories I’ve missed, or other thoughts. And if you liked this issue of BIG, you can sign up here for more issues, a newsletter on how to restore fair commerce, innovation, and democracy. Consider becoming a paying subscriber to support this work, or if you are a paying subscriber, giving a gift subscription to a friend, colleague, or family member. If you really liked it, read my book, Goliath: The 100-Year War Between Monopoly Power and Democracy.
cheers,
Matt Stoller


Discussion about this post
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The primary purpose of code review is to find code that will be hard to maintain

mathstodon.xyz · 289 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.
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How to ask for help from people who don't know you

pradyuprasad.com · 285 points · Discussion

30 June 2026
No matter what you’re doing, from building a civilization on Mars to getting a summer internship, you will have to ask people for help. Yet, most people get this crucial skill wrong. They put themselves at the front of their request, when they should be putting the other person there. But isn’t getting help just charisma and luck? No, asking for help is a skill, not an attribute you are assigned at birth like green eyes.
How do you ask for help from people? There is only one principle. Put yourself in their mind. All good communication is grounded in an understanding of the reader’s mind. And so, I have some heuristics I would recommend when you ask for help from people you don’t know.
One heuristic to remember is that help is about people before it is about projects. When you ask for help from someone, their helping your project is predicated on them wanting to help you. So, you should make it clear that you are someone worth helping. One of the strongest ways to show that you’re worth helping is to demonstrate that you are a serious person. You might claim that you want to enter machine learning or learn to lift weights. Lots of people say that though, and the way you show that you’re serious is by showing proof of work. A trained model, a blog post that shows depth and thought and a vlog of your training are all ways to show that you are serious.
Another way is personal connection: you could say “Steve suggested I reach out” which situates you more warmly in their mind. But be careful here, because you’re borrowing against someone else’s credibility. If this person doesn’t like Steve, then this might hurt your credibility. Or, if you aren’t as good as Steve says, his credibility is hurt.
And finally, we get to institutional credibility. You could mention that you’re a student at some famous university, or work at a large corporation. This is the weakest because at best it proves you cleared a filter once, and nothing more. It also doesn’t situate you to them specifically and can feel like you’re signalling status. So use it sparingly and avoid making it your only source of credibility.
Once you have situated yourself (or not), the next step is to explain context. Before you ask them for help, you have to answer the question: what is going on here? If you have done the previous step well, you have borrowed their attention and you must spend it judiciously. Here, your description must be so short as to be unsummarizable. You are spending lent attention which is the most precious currency. To do this, think of what makes your context connect to things that they would already know. Do not explain to your elected representative the factionalism of your university club, but do explain how the club connects to their legislative priorities. Or when asking a scientist for an internship, don’t talk about how you’ve loved science since you were a child, but do talk about how you’ve implemented and extended their paper from 2023.
The next heuristic is to make your request easy to accept. Making something easy to accept largely is about reducing the cost of acceptance. One clear kind of cost is the magnitude. Do ask someone for twenty minutes of their time, but don’t ask them to read your five-hundred-page manuscript in a week. Another is to make it specific: asking for a resource to start with is better than “can I pick your brain?”. When you’ve made your request, make it low friction for them. If you’re asking for an introduction, write a blurb about yourself which they can forward. If you have a question, ask it in writing rather than over a call. And last on cost, make your ask bounded. Don’t ask for recurring obligations like being your mentor for your whole life, but do keep it limited to asking them to read a blog post. If that instance goes well, they’ll gladly read more.
My last heuristic is stranger: make it easy to say no. You might think that the worst outcome is a no, but the worst outcome is a pressured, begrudging yes. If you get a no, a good response is for you to thank them for their time and move on. Making your message carry emotional guilt or pestering them over time will not have the effect you intend. Your coercion will have poisoned your relationship with this person while you feel the false glow of a hard-won victory. A person who helps you with gritted teeth is one who will never help you again. And even then, the help will be a half-hearted effort to get rid of the obligation you manufactured. By contrast, help freely given is effortless, the way you’d hold the door open for someone. Help willingly given keeps your conscience clear, free from the burden of having pressured someone. And help, when given from the heart, is the foundation of a relationship where both of you contribute to what you’re building.
These are only heuristics. You can, when following the principle, reorder or drop them altogether. What matters is whether you’re thinking from the perspective of your reader. Except. Never lie. All your asks for help come from the person attached to them – you. And if your reader gets even a whiff of something off, then no request, no matter how small, specific, low-friction, and bounded, can get a yes.
Edit: added a line on how to respond when you get a no.




Original: https://pradyuprasad.com/writings/how-to-ask-for-help/ · Discussion
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“The product of mathematics is clarity and understanding. Not theorems, by themselves.”
—Bill Thurston

Handwritten diagram by Alexander Grothendieck
My best theorem is one I never wrote down.
It crystallized one bright morning in Lausanne, Switzerland, as I was preparing for my last invited conference talk. The proof felt so obvious—and the result so compelling—that I made the reckless move of editing my slides at the last minute. Time was running out and I could only include the announcement as an informal remark at the bottom of the last slide, instead of stating it as a proper theorem.1
I had already quit academia and founded a machine-learning startup. I knew I would be too busy to write a clean proof and publish it. That was my excuse for being sloppy. I just wrote the remark and abandoned the slide deck as a message in a bottle.
My hope was that some bright young mathematician would pick it up someday and formalize the result as part of a broader theory. If I lucked out with the intrinsic randomness of attribution, I thought, it might even be remembered as the Bessis cellular decomposition theorem.
But that was stupid. By claiming the result, I had killed the incentive for anyone to write it up.
If I had to pick my second best result, it would be Theorem 0.5 in my old preprint on Garside categories. I had high ambitions for this paper, yet I ended up not submitting it anywhere. The creative process had drained me, and I left active research before regaining the courage to clean up the preliminary sections.
For a second best, this theorem is shockingly easy to prove. Once you get the preliminaries right, it only takes a few pages of pretty terrestrial group theory.
As for the preliminaries, they are even easier. All you have to do is plagiarize a dozen or so classical papers in an arcane subfield called Garside theory, replacing the original axiom set with a slightly more general one. If you understand what you’re supposed to do, it is almost impossible to run into serious difficulties—it’s just a giant conceptual find-and-replace bulk edit. But you have to take my word for it, because I balked at producing the hundreds of pages of necessary details.
If you think that the hard part of a mathematician’s job is to prove theorems, let this serve as a counterexample—from the moment I conceived of Theorem 0.5, I knew it was true and that proving it would be straightforward.
What was the hard part, then?
Conjecturing the exact statement and writing it down?
Not even. In this example, this part was equally straightforward.
The hard part was to intuit that there should be “something like Theorem 0.5”, and to come up with a conceptual framework where it became easy to express. Once I got the definitions right, the rest followed more or less organically.
Research mathematics isn’t always like that, but there are miracle days where you just put your skis on and the next thing you know is that you’re accelerating downhill. 
Jean-Pierre Serre famously said that writing his revolutionary paper on coherent sheaves didn’t require any thinking. Everything fell so naturally into place that his typewriter generated the 100 pages entirely by itself, as if the article had pre-existed.
But I wasn’t Jean-Pierre Serre and he wouldn’t lend me his typewriter. This is why my brightest mathematical idea never made it to publication.
Do I feel sad about it? Not really. My preprint remains freely available on the arXiv and has already been cited dozens of times, including by some fancypapers. The real innovation wasn’t Theorem 0.5, but the language that made it possible, especially Definitions 2.4 and 9.3—and this language found its way to a 700-page book on Garside theory that filled out much of the missing preliminaries.
To be honest, I also had a selfish reason for sacrificing my most innovative preprint. It enabled me to focus on the more tedious preprint where I used Definition 9.3 as a magic ingredient in the resolution of a classical problem in my domain, the 𝐾⁡(𝜋,1) conjecture for finite complex reflection groups, which permanently elevated my symbolic status as a mathematician.
But, in truth, the David who solved the 𝐾⁡(𝜋,1) conjecture is a social parasite of the much better mathematician, the David who crafted Definitions 2.4 and 9.3.
In the past few months, as I was grappling with the rapidly changing situation around AI and mathematics, I found myself more troubled than I ever expected to be.
In theory, I should feel vindicated and happy. In practice, I am also puzzled, worried, and sad.
The happy part of me sees a genuine revolution and gets excited. The vindicated part has legitimate claims to have prepared for it scientifically and epistemologically. The puzzled part is stunned by the timeline and accompanying frenzy. The sad part feels nostalgic for a lifestyle and value system that it engaged with and walked away from, and which might soon disappear. 
The worried part holds the synthesis. I always knew that the general public had a flawed perception of mathematics, but never expected this to become an existential threat for the discipline itself.
In my book Mathematica: a Secret World of Intuition and Curiosity, I framed the misunderstanding as the tension between two versions of mathematics, official math and secret math.
Official math manifests itself as a formal deduction system where you start from axioms and mechanically derive theorems. This is a nerd’s paradise, a world where truth takes binary values, reasoning is either valid or invalid, and there is technically no room for bullshit.
Secret math is the human part of the story—why official math was invented, how we can successfully interact with it, its effects on our brains, and the bizarre mental techniques through which mathematicians continuously expand its territory.
Secret math never made it to the curriculum, because it lacks the defining qualities of official math, and also because it feels peripheral. Official math is cold, hard, logical, objective, and it is rumored to be the language of the universe. Secret math is soft, fuzzy, subjective and, by contrast, it looks like cheap pedagogical backstory.
No wonder professional mathematicians have such a dissociative view of their job.
The first rule of the Intuition Club is: you don’t talk about the Intuition Club. The second rule is, if you really want to talk about intuition, make it sound casual and accessory, because we ain’t the psychology department. The third rule is definitions are worth zero points, expository work counts negative, and the best jobs should always go to the people who proved the hardest theorems.
If you think I’m exaggerating, here is what G. H. Hardy wrote in his celebrated (yet insufferable) mathematical autobiography:
There is no scorn more profound, or on the whole more justifiable, than that of the men who make for the men who explain. Exposition, criticism, appreciation, is work for second-rate minds.

This is peak dissociation. Behind closed doors, mathematicians are quick to complain about Hardy’s curse. They insist on the importance of teaching, even for their own comprehension of the subject matter. They lament the system’s pathological obsession with theorem-proving priority, while everyone knows the hard work often takes place outside of that loop, when trying to make sense of existing results. Yet, in public, they are bound by the honor code of mathematicians. Prove theorems and shut up!
There is one exception, though. Once you get the Fields medal, you are free to say whatever you want.
Bill Thurston, the 1982 Fields medallist, was a spectacular dissenter. Two years before his death, he took part in an extraordinary exchange on MathOverflow, in response to this question posted by an insecure undergrad:
What can one (such as myself) contribute to mathematics?
I find that mathematics is made by people like Gauss and Euler—while it may be possible to learn their work and understand it, nothing new is created by doing this. One can rewrite their books in modern language and notation or guide others to learn it too but I never believed this was the significant part of a mathematician work; which would be the creation of original mathematics. It seems entirely plausible that, with all the tremendously clever people working so hard on mathematics, there is nothing left for someone such as myself… Perhaps my value would be to act more like cannon fodder? Since just sending in enough men in will surely break through some barrier.

Thurston jumped in:
It’s not mathematics that you need to contribute to. It’s deeper than that: how might you contribute to humanity, and even deeper, to the well-being of the world, by pursuing mathematics? Such a question is not possible to answer in a purely intellectual way, because the effects of our actions go far beyond our understanding. We are deeply social and deeply instinctual animals, so much that our well-being depends on many things we do that are hard to explain in an intellectual way. That is why you do well to follow your heart and your passion. Bare reason is likely to lead you astray.2 None of us are smart and wise enough to figure it out intellectually.
The product of mathematics is clarity and understanding. Not theorems, by themselves. Is there, for example any real reason that even such famous results as Fermat’s Last Theorem, or the Poincaré conjecture, really matter? Their real importance is not in their specific statements, but their role in challenging our understanding, presenting challenges that led to mathematical developments that increased our understanding…
Mathematics only exists in a living community of mathematicians that spreads understanding and breathes life into ideas both old and new. The real satisfaction from mathematics is in learning from others and sharing with others. All of us have clear understanding of a few things and murky concepts of many more. There is no way to run out of ideas in need of clarification…

Here we need to take a short metaphysical break, because it is all too easy to brush Thurston’s words off as “feel-good” or “woke”.
In my first Substack post, I (half-jokingly) declared that we had been wrong about mathematics for 2300 years, stuck in a false dilemma between formalism (“mathematics is a meaningless game of formal symbols”) and Platonism (“mathematics captures properties of actual entities living in the perfect world of ideas”).
My proposed conceptualist resolution is a rephrasing of Thurston’s view: mathematics does rely on a meaningless game of formal symbols, but we only play this game because we project meaning onto it.
Meaning is a cognitive phenomenon—a product of our neural architecture—and not a direct access to transcendence.
When we “do math”, we manipulate formal expressions and gradually develop an intuitive feel for what they represent, as if they were pointers to objects that “existed” in a Platonic sense. Platonists take this neuroplastic side-effect at face value. Formalists view it as accessory. Conceptualists like me recognize mathematics as a critical cognitive infrastructure of the human species.
A natural question is why the conceptualist resolution took so long to emerge. One reason is that it goes against the prevailing spiritualist worldview, which refuses physicalist interpretations of mathematics.
It also goes against the honor code of mathematicians. Hardy’s curse is so powerful that even Thurston found it hard to overcome. When multiple MathOverflow users thanked him for his take, he noted in reply:
Thanks for the comments. I try to write what seems real. By now, I have no cause to fear how I will be judged, which makes it much easier for me. It’s gratifying when my reality means something to others.

But then, how could such a toxic honor code survive for so long?
The answer is simple. The honor code was useful to mathematics as an academic discipline. It helped it stay exceptionally healthy and meritocratic, as noted in the epilogue of my book:
This system has its merits. It reduces arbitrariness and helps mathematicians guard against complacency and nepotism. When a discipline deals with eternal truths, it offers a neat way to evaluate careers.

The honor code also served as a guide to researchers themselves, when evaluating new ideas and new directions of research. Concept-building and problem-solving, the two facets of mathematics, are in a symbiotic relationship, as remarked by 2018 Fields medallist Peter Scholze:
What I care most about are definitions. For one thing, humans describe mathematics through language, and, as always, we need sharp words in order to articulate our ideas clearly… Unfortunately, it is impossible to find the right definitions by pure thought; one needs to detect the correct problems where progress will require the isolation of a new key concept.3

This is how the system worked for millennia. Mathematicians created value by introducing new concepts, but the rule was that only theorems could put bread on the table. The deal was fine because the two aspects almost always walked hand in hand. David, the social parasite who claimed credit for the 𝐾⁡(𝜋,1) conjecture, was the same person as the David who crafted Definitions 2.4 and 9.3.
Solving a big conjecture was a cryptographic proof that you had come up with a genuine conceptual innovation.
I am using the past tense because this is no longer the case. There is a structural vulnerability in the honor code of mathematicians and AI has started exploiting it in a systematic manner.
The trigger for this post was a speech by Geoff Hinton, which caught me off guard:
I agree with Demis Hassabis, the leader of DeepMind, who for many years has said AI is going to be very important for making scientific progress…
There’s one area in which that’s particularly easy, which is mathematics, because mathematics is a closed system…
I think AI will get much better at mathematics than people, maybe in the next 10 years or so. And within mathematics, it’s much like things like Go or Chess that are closed systems with rules...

I was used to the general public being profoundly wrong about the nature of mathematics. But I wasn’t prepared for a Turing awardee and Nobel prize winner comparing it with Go and Chess.
I wrote a short response on X and tried to move on, but it kept troubling me.
Then it all clicked into place. About a year ago, I had been approached by a young mathematician friend who had done his PhD in my domain. He was thinking about launching an “AI for pure math” business and I mentored him for a while.
Like him—and like Hinton and Hassabis—I was fully convinced that AI was about to transform mathematics and science in general. But I was unsure about the business model and minimum viable product.
Mathematicians may look like Luddites, but they rarely are. They love pen and paper, blackboard and chalk, but they jumped on Donald Knuth’s typesetting revolution. A century ago, they chose to rebuild their entire knowledge stack on a new operating system, set theory, that promised massive gains in reliability and scalability. A few decades later, they recognized that there was no real difference between a mathematical proof and a calculation, and set out to build the first computers. Deep learning, with its heavy use of linear algebra and stochastic gradient descent, is a brainchild of mathematics.
In the 1970s, when Kenneth Appel and Wolfgang Haken built a computer-assisted proof of the four-color theorem, this opened an intense debate on the epistemic nature of such proofs and their admissibility in peer-reviewed journals. Although, to be honest, there never was much suspense—the barbarians won, because there were barbarians on both sides.
Computers had always been part of my mathematical life4 and the promise of AI and autoformalization had long felt irresistible to me. This is what got me excited when my friend reached out and asked for my advice.
I started looking at the “AI for math” space and couldn’t understand what was going on. Why were these startups raising so much money? Pure mathematics is such a tiny market. The investments felt disproportionate.
My preferred strategy, the one I would have pursued, was to create the Wolfram Research of the AI age. Mathematics-enabled science and technology is a much larger market than pure mathematics and, as Wolfram demonstrated, there is room for simplifying and productizing the experience of interacting with mathematical objects. The users love the product and it is sticky.
But my friend insisted he wanted to do something specifically about pure math.
I didn’t know what to say, because I was stuck. The only useful products I could think of were literature spotters and interactive proof assistants—hard to package, hard to price, and even harder to sell. I could see a long term business strategy, but it was one I wouldn’t touch with a ten-foot pole—becoming the Elsevier of the AI age, the most hated brand in science, an arm-twisting extractive monopoly that repackages the mathematical commons into a mandatory experience.
There was a third strategy, though. But it was risky and, like the previous one, it did require a certain degree of cynicism. I’d call that plan the luxury acquihire: 1/ build a useless product that is striking enough, 2/ give the impression that you have solved a major scientific problem, 3/ pray for a quick M&A by a tech giant or a major AI lab.
Still, the numbers didn’t add up. The “AI for math” startups were rumored to be raising hundreds of millions. There must have been a smarter investment thesis, which I was failing to comprehend.5
Then I heard that Google was leading a massive effort to solve the existence and smoothness of Navier–Stokes equations. I thought OK, I get it, that’s a Millennium Prize problem. But, wait, that still doesn’t make sense—the payout is one million dollars, peanuts. As one great mathematician remarked to me, Google likely mobilized more brainpower on this single effort than the entire community ever did.
It only started to make sense after I heard Hinton’s speech.
If mathematics really was a closed system—or if this is what all the stakeholders around the table are willing to believe—then the investment pitch becomes trivial: “DeepMind solved Go and Chess, we’re going to solve mathematics!”
At a time when the leading AI labs are betting trillions that humans are soon to become obsolete, the promise of “solving mathematics”, the crown jewel, the pride of the human race, is simply irresistible.
On February 5th, a team of eleven high-profile mathematicians (including Martin Hairer, the 2014 Fields medallist) announced the First Proof project and released a first batch of ten “research-level math questions”:
This manuscript represents our preliminary efforts to come up with an objective and realistic methodology for assessing the capabilities of AI systems to autonomously solve research-level math questions. After letting these ideas ferment in the community, we hope to be able to produce a more structured benchmark in a few months.
One of our primary goals is to develop a sophisticated understanding of the role that AI tools could play in the workflow of professional mathematicians. While commercial AI systems are undoubtedly already at a level where they are useful tools for mathematicians, it is not yet clear where AI systems stand at solving research level math questions on their own, without an expert in the loop.

From a purely scientific perspective, there is nothing to complain about. These are incredibly smart people, engaging a real-world controversy with an open-minded attitude and a creative approach.
The First Proof team was doing everything right—and this is what terrified me.
But before I explain, I must reiterate that I have a very high opinion of this project. The team represents the mathematical community at its best, people driven by curiosity and integrity, willing to experiment outside of their comfort zone, and they did come up with genuinely good ideas.
Daniel Litt wrote an excellent essay, Mathematics in the library of Babel, on the First Proof project and his own first-hand assessment of the AI-for-math situation. His perspective is that of a radical non-Luddite, a pure mathematician who has engaged with LLMs for years and is genuinely impressed by the recent progress.
He was surprised by how many of the First Proof open problems ended up being solved by the teams at Google, OpenAI, and others. By his own count:
It seems likely that somewhere between 6 and 8 [of the 10] problems were solved correctly if one combines all attempts.

There are serious caveats, though:
The models (and the humans supervising them) generated an enormous amount of garbage, including some incorrect solutions claiming to be formalized in Lean. Even the best models/scaffolds seem not to be able to reliably detect when they are producing nonsense.

Even when AI-for-math systems operate autonomously, which few in the current crop actually do, they still require humans to intervene upstream and downstream, if only to assess the results and filter out the junk. This isn’t anecdotal. The AI labs are investing so much human intelligence into these projects, much more than any real-life mathematician can ever mobilize, that the delineation is never entirely clear. The most damning illustration is this:
It was not clear to OpenAI which of their solutions to First Proof are correct.

In other words: without the pro bono effort of the good old academic community, they might have never known. (Litt was himself a contributor.)
In truth, this also applies to human-generated proofs. But there is a fundamental nuance. In the human way of doing math, theorem-proving and concept-building walk hand in hand, which forces proofs to be intelligible (if only to their authors). 
This is where the metaphysics comes back to bite. If mathematics was just a formal game of meaningless symbols, intelligibility would be a vacuous notion. The reality of mathematical practice forcefully points in the opposite direction. As it happens, published research is full of bugs, but these bugs tend to be contained and fixable, precisely because human-generated proofs are meaningful and (almost always) directionally correct—two notions that are impossible to reconcile with the formalist worldview.
This isn’t a cosmetic nuance. This is a mandatory condition for mathematics to exist as a sustainable endeavor.
As noted by Litt, the essential characteristic of being “truth-seeking” was missing from the AI solutions to the First Proof questions:
Many correct solutions are very poorly written, and their correctness is exceedingly difficult to check because of this... In [human solutions] the main ideas, obstructions to be overcome, etc., are usually identifiable; in [AI solutions] they are often completely unclear. And in the course of writing their solutions, the human authors often develop useful new objects, terminology, etc. to capture what they’re doing, while the models usually just plow ahead. 

This is where the second leg of the math-for-AI revolution comes into play: autoformalization, the capability to transform the mildly informal style of human-produced proofs—and the outputs of LLMs trained on them—into bulletproof, machine-verifiable logical derivations, expressed in specialized languages such as Lean.
On paper, this can address the issue of correctness and remove the need for human validation. But, as noted by Litt, “there was only one credible formalized solution to any problem, impressively and manually orchestrated by Tom de Groot.”
This is of course an evolving situation. The stakes are high and the investment massive. LLMs, scaffolding, and autoformalization, are all making steady progress.
What would happen if, a year from now, the First Proof team released another set of 10 problems of equivalent difficulty? Litt doesn’t answer this specific question, but he expects AI to autonomously produce results “at a level comparable to that of the best few papers” within the next few years.
I share his sentiment. In my view, the likely outcome would be that the leading AI labs would score a perfect 10, coming up with fully automated & fully correct solutions to all problems.
Does that mean that AI will have “solved mathematics” by early 2027?
Of course not. There are three additional caveats that I am sure all insiders will have already spotted, but non-specialist readers may have missed.
The first one is straightforward—the First Proof “research-level questions” were neither profound nor difficult. They were closer to technical lemmas, well-calibrated intermediate subproblems that occur in the course of proving a theorem and are typically handled in a few paragraphs or pages. There is an ocean between a technical lemma and a serious paper, another ocean between a serious paper and a breakthrough, another ocean between a breakthrough and a Fields-medal-level contribution, and yet again several oceans above that.
First Proof is now working on a second batch, which is likely to include harder problems.
From a technical perspective, they did pick the right level for their first batch. This only appeared in hindsight: the final score was above 0/10 and below 10/10, in the sweet spot for their stated goal of finding an “objective and realistic methodology for assessing the capabilities of [current] AI systems”.
Yet I think that releasing a benchmark that didn’t include serious problems was extremely dangerous. The general public doesn’t read the fine print, and may not even know what a lemma is. If Google or OpenAI had scored a perfect 10, the headline would have read: “GAME OVER: The world’s top mathematicians challenged an AI with 10 research-level problems; the AI nuked each and every one of them.”
Similar distortions are being made every single day on social media, feeding the very confusion that First Proof was trying to dispel.
The second caveat is much more profound. It is also extremely subtle and hard to communicate to the general public, and this combination is creating a tricky situation for the mathematical community.
The problem with unintelligible proofs goes way beyond correctness, and cannot be resolved by autoformalization alone: even if correct, unintelligible proofs aren’t accretive to the mathematical corpus.
I know this sounds barbaric. Let me explain with an example. A few weeks ago, Math Inc, one of the best-funded AI-for-math startups, produced a Lean formalization of Maryna Viazovska’s spectacular work on the sphere packing problem in dimensions 8 and 24, results which earned her Fields medal in 2022. That was impressive in its own right: never before had theorems of this caliber been autoformalized. Yet this clear success was met by a massive pushback from the “formal mathematics” community, the very people who lead the effort to port “human mathematics” into machine-verified code.
Luddites?
Well, it’s more complicated, as it emerges from their actual conversation. The thing is that autoformalization isn’t a full solution to the problem of formalizing mathematics, just like Tesla’s Full Self-Driving isn’t a full solution to the problem of driving cars.
Yes, I know, that sounds counterintuitive. This is why outsiders are likely to miss the nuance and label the pushback as Luddism.
A clear explanation can be found in Alex Kontorovich’s account of his own learning curve with formalized mathematics. In a nutshell: Mathlib, the dominant Lean library, is a human-curated formalization of an ever-growing fraction of existing human mathematics. It exposes clean APIs and abstractions, without which no autoformalization could take place. By contrast, Math Inc’s autoformalized proof of Viazovska’s results exposes no intelligible interface. Who in their right mind would merge a 200,000-line unaudited vibe-coded blob into the master branch of global human science?
Kontorovich has a great expression for what is missing—canonization:
By canonization, I mean the process of taking a local, one-off formalization and turning it into library mathematics: general, reusable, coherent, efficient, and compatible with the rest… Canonization often changes the picture itself: the definitions, the abstractions, the API, and sometimes even the statement… This is extremely difficult and time-consuming.

But this, again, might be mistaken for Luddism. “General”, “reusable”, “coherent”, “efficient”… Aren’t these reactionary arguments made up by dumb humans with narrow context-windows? Why would an AGI care about that? Isn’t autoformalization, by design, the definitive solution of all problems with vibe-coding?
Doesn’t proven code meet the highest conceivable standards for software? Why are you constantly shifting the goalposts?
The software analogy helps understand the core issue. For normal software, quality is first and foremost a pragmatic notion—good code should compile, run smoothly in production and satisfy user needs. But Lean code never runs anywhere. It is just a library that sits in a repository and might be imported in the future, who knows when, in the process of formalizing another theorem.
You cannot “ship and let the users do the QA for you” because your only user is the future of mathematics. This is why canonization, from Euclid to Zermelo-Fraenkel to Bourbaki, has always been a core concern of the formalist school.6
We’re back to the metaphysics. The problem with unintelligible mathematics isn’t that it might be false. It is that it is literally meaningless, in the sense that it doesn’t compile on the only hardware that is currently able to make sense of it and appreciate its value—the human brain.
This, of course, could change in the not-so-distant future. There is nothing magical about the human brain. Artificial sense-making and truth-seeking architectures will certainly emerge, and at some point they will probably surpass humans on all aspects of mathematical creativity, including the canonization of formal proofs (which, from an algorithmic complexity perspective, is a mandatory requirement for all forms of mathematics, whether human or superhuman).
Yet this is absolutely not our present—nor a straightforward continuation of current trends—and I don’t think the conditions are met for a fruitful debate. In any case, if humans are still around, they will still feel the need to understand the world, and this will continue to drive them to engage with mathematics.
No one knows the timeline to AGI. Meanwhile, the autocanonization capabilities of frontier models barely exceed zero and Math Inc’s autoformalized proof of Viazovska’s theorems sits as an orphaned 200,000-line blob.
This is what made the Mathlib community so angry. They had been working on a multiyear project to formalize Viazovska’s work. Math Inc jumped in on this collective effort, leveraged prior insights, then abruptly went silent, until they made their spectacular announcement.
Is this necessarily bad news? Now that the brute-force autoformalization is done, why can’t the Mathlib community refocus on the value-creating canonization?
Because of Hardy’s curse and the honor code of mathematicians. Math Inc captured the prize (“first formalization of a Fields-medal-level theorem”) and there is no social reward left for cleaning up after them. Hence this comment by Patrick Massot, a non-Luddite expert in formalized mathematics:
I think the situation is pretty clear: AI companies, and especially Math Inc, will indeed thoroughly bomb this area to turn it into a giant radioactive wasteland that will never be able to sustain life again, so we will never get the benefits expected from formalization (improved understanding and accessibility). I strongly advise young people to contribute to less shiny projects that are less likely to be destroyed.

What makes the situation really tricky is that unintelligible formal proofs may hold significant residual value, even if they aren’t accretive to the canonized corpus.
And, to be honest, the issue existed well before AI, with the four-color theorem, with the classification of finite simple groups, or with Tom Hales’s monumental work on the Kepler conjecture (which led him to seek a formalized proof).
The likely outcome is that formalized mathematics will now develop in two separate layers, an intelligible layer embodied by Mathlib, and an unintelligible layer we might call Mathslop, a library of results that are known to be correct via proofs that no human has ever understood.
When the First Proof problems were released, my greatest fear was that the big AI labs were going to one-shot every single one of them, for the wrong reasons—because the answers might have been available somewhere in one shape or another.
Litt notes that 2 of the 10 problems had solutions7 in the existing literature (which, no surprise, most LLMs were able to leverage), while a “sketch of proof” was available for a third problem (which, nevertheless, no LLM was able to solve).
But what about the remaining 7 problems? Were they really open? In what sense?
My view is that it is impossible to say for sure, due to a structural feature of the mathematical corpus which, no doubt, is going to play a central role in the AI-for-math debate. In fact, I suspect that our legacy notions of “creativity” and “innovation” are ill-founded, and that AI is about to teach us brutal lessons about them.
Most mathematicians are intuitively aware of this structural feature, although its exact shape and size are impossible to chart. I haven’t seen any serious attempt to theorize it and the feature has no agreed-upon name—let me call it the Overhang.
I expect the Overhang to be absolutely gigantic.
I met it on several occasions in my career. Most encounters were fairly casual, except for one mystifying experience that took place as I was doing my best work, right after I came up with the core idea in my Definition 9.3. That was an entirely new concept, built on a stack of new ideas that I had just come up with, unlocking the solution to a classical conjecture—subjectively, that felt like a stroke of genius.
As I was “canonizing” my most creative idea ever, I made a shocking discovery. My proud invention, divided Garside categories, was essentially equivalent to a seemingly esoteric construction in an entirely different branch of mathematics, namely theBökstedt-Hsiang-Madsen subdivision of Connes’s cyclic category in algebraic K-theory.
In other words, my one genius idea was déjà vu. Or was it? Two decades later, I continue to view this moment as the high point of my career. I don’t really care if my idea was or wasn’t “original”, as I doubt this is the most salient notion. What struck me was the sudden flash of meaning, which was otherworldly. (A clear cognitive sign of long-term value.)
In any case, a good LLM might have spotted the syntactic analogy in the preliminary phases of my work, when I still had no clear idea where it was leading. Then it could have scooped me by “front running.”
The existence of profound correspondences between seemingly unrelated topics is one of the most celebrated aspects of mathematics, a source of joy and marvel. It might be the purest expression of mathematical beauty. Descartes changed the world by noticing that algebra and geometry were essentially the same, and by building a bridge between them. Once you “invent” cartesian coordinates, many legacy problems become trivial—and interesting new problems instantly emerge.
But modern mathematics is so fabulously complex that most correspondences go unnoticed.
Sometimes connecting the dots leads to initial mystery rather than discovery. A striking example is John McKay’s famous remark that 196 883 + 1 = 196 884. The number 196 883 appeared in the study of the Monster, while the number 196 884 appeared in the study of modular forms, two areas of mathematics that were mutually alien. The conjectural vision that they should be related seemed so ludicrous that it was labelled the Moonshine theory, or the Monstrous Moonshine. Richard Borcherds received the 1998 Fields medal for proving it correct.
But sometimes connecting the dots is enough to solve a major problem. The last mile of proving a conjecture is often about realizing that the missing bit was already present somewhere in the literature.
The Overhang consists of the unrealized capital gains of past mathematical creativity, the latent value from connecting the dots in the existing corpus. It is a dividend of canonization. Mathematician X states problem A, mathematician Y crafts concept B, then mathematician Z notices that B trivially solves A and “captures” the social reward. But in the process of capturing the reward, Z usually introduces new concepts and new open problems, reinjecting latent value into the Overhang.
LLMs can be trained on the entirety of the mathematical corpus. Thanks to their phenomenal memorization and pattern-matching abilities (without always being able to map out their associative logic and attribute due credits), they are in a unique position to harvest the Overhang. By contrast, professional mathematicians have typically read a few hundred articles in their career, out of millions of existing references, less than 0.1% of the total.
This will lead to great discoveries, which is unambiguously exciting. But it could also lead to a sad new deal, where human slaves painfully curate the Overhang while AIs systematically beat them at the finish line.
We are very far from it, though, which in and of itself is disorienting. Litt adds this sharp remark:
The mystery is this: a human with these capabilities would, almost certainly, be proving amazing theorems constantly. Why haven’t we seen this from the models yet? What are they missing?

The answer seems quite obvious—current AI systems and humans process mathematics in entirely different ways. The best models are insanely stronger on certain aspects, which necessarily implies that humans are still insanely stronger on others.
AI is at the same time superhuman and subhuman, depending on how you look at it.
This is a compliment to both AIs and humans. This plurality of aspects makes the whole “benchmarking” enterprise extremely fragile, if not ludicrous. There is a real possibility that AI will achieve problem-solving supremacy long before it achieves concept-building adequacy. What are we going to call that? “Superintelligence”? Seriously?
This is my core issue with the First Proof approach. It is a meaningful benchmark for working mathematicians wondering what AI can do for them in the present, from within the constraints of an obsolete honor code, at a moment when they urgently need to break away from it.
Why don’t we construct benchmarks that are fairer to humans? Because we can’t. Because the true value of mathematics, the collective and individual elevation of our worldviews, is ill-defined and intangible. This intangibility was the raison d’être of the honor code.
For millennia, we had agreed to only benchmark human intelligence on its problem-solving facet, as we had found that it was the best objective proxy. Theorem proving is so inordinately difficult for our cognition that the only progress path was through patient concept building and neuroplastic internalization of these new concepts.
Yet this was only ever a proxy. The thing we really care about is different in kind. Industrial robots are far stronger than humans, yet we still go to the gym. Blenders have been outchewing us for over a century, yet we still don’t eat exclusively through straws.
I know the optics are horrible. Declaring that math is first and foremost about comprehension, an unbenchmarkable aspect, sounds like an all-too-convenient excuse. Yet this isn’t something I am pulling out of my hat at the last minute. Here is what Thurston wrote in 2011:
Mathematics is commonly thought to be the pursuit of universal truths, of patterns that are not anchored to any single fixed context. But on a deeper level the goal of mathematics is to develop enhanced ways for humans to see and think about the world. Mathematics is a transforming journey, and progress in it can be better measured by changes in how we think than by the external truths we discover.

I cited this passage in my book, written five years ago, before the AI storm started. I also cited a 1628 rant by Descartes against the Ancient Greek mathematicians who, “with a kind of pernicious cunning”, had “suppressed” the “true mathematics”(which he identified with the inner cognitive methodology) and only published “childish and pointless” stuff, “the fruits of their method, some barren truths proved by clever arguments, instead of teaching us the method itself.”8
Terry Tao made a similar comment in his recent interview with Dwarkesh Patel:
In math, the process is often more important than the problem itself. The problem is kind of a proxy for measuring progress.

He also made this remarkable prediction:
I think within a decade, a lot of things that mathematicians currently do—what we spend the bulk of our time doing and a lot of stuff we put in our papers today—can be done by AI. But we will find that that actually wasn’t the most important part of what we do.

The feedback on social media was overwhelmingly positive, as is often the case with Tao’s public interventions. Yet I did notice some unusual dissent, specifically on the notion that problem solving in itself isn’t all that valuable.
To the AGI prophets, this passed as a refusal to see the writing on the wall. There were some actual sneers.
On March 3rd, Jeremy Avigad, the first director of the newly-created Institute for Computer-Aided Reasoning in Mathematics, posted a five-page essay on Mathematicians in the Age of AI.
It contains a detailed account of the Math Inc vs Mathlib incident, of which Avigad was a prime witness. He too is a radical non-Luddite, ideally positioned to observe the rapidly changing situation:
We have to face up to the fact that AI will soon be able to prove theorems better than we do…
We need to remember our strengths: mathematicians are problem solvers and theory builders extraordinaire. Rather than fight the use of AI in mathematics, we should own it. It is not enough to keep up with current events and design benchmarks for AI researchers; we need to play an active role in deploying the technology and molding it to our purposes.

Regarding the First Proof initiative, Avigad admits having been “surprised” that Google could solve “six out of the ten problems.”
As written above, I would have put it differently—I felt more “relieved” than “surprised.” But I was “surprised” too, in the sense that I had no intuition of how difficult the problems really were and no clear anticipation of how many would be solved.
What I did find disconcerting was Avigad’s congratulatory comment on the interest sparked by First Proof:
A few AI developers took the bait

I am not sure if this is irony or naivety. To people familiar with the tech ecosystem, it was pretty clear that the First Proof problem set would trigger a five-alarm scramble at all the leading AI labs. Who could miss out on an opportunity like that?
Here is how Greg Brockman, the president of OpenAI, commented on it:


“First Proof” (http://firstproof.org) is a very cool concept and approach. congrats and thank you to the team who put it together!

The timeline is remarkable. Brockman’s comment came on February 14th, as OpenAI was on a roadshow to secure the largest private technology fundraise in history. Even more remarkable, Brockman wasn’t the only member of OpenAI’s leadership team to get “distracted” by geeky side-projects in the midst of these incredibly tense weeks. A few days before, Sam Altman had found the time to do a bit of coding on his own and express his sadness at realizing that Codex had rendered him “useless.”


But was this ever a distraction? You could see this as a massive fish taking the bait, or a fox thanking the hens for handing the keys to the henhouse.
To be clear, I don’t think OpenAI—or any of the other AI labs—was doing anything evil. The First Proof team hadn’t left them any choice. Once the problems had been released, they had to compete, and they had to go all in, because they couldn’t afford to be outclassed.
In fact, all this is normal. The AI labs have genuinely exciting tech, and theorem-proving is a genuinely exciting use case.
The only problem is what we are all tempted to read into it.
This is what made Hinton’s speech so troubling. He presented mathematics as a low-hanging fruit, a “particularly easy” terrain for AI, because it is “a closed system with rules,”“like Go and Chess.” Yet Go and Chess aren’t ordinary closed systems. They are actual games with winners and losers. Even more so, they are finite two-person games with perfect information and, by a 1913 theorem of Zermelo, they admit optimal strategies.9
But if AI ever “wins” at mathematics, then someone else will have to be the “loser,” and the only other player in the room is human thought.
Who cares if mathematics isn’t an adversarial game—and we are still figuring out the rules. When the news is this sensational, it becomes fit to print.
Here is what the nuclear scenario looks like. A year from now, an AI lab assembles a secret A-team, throws a few billion dollars of compute at the Riemann hypothesis, and comes up with a 2,000,000-line Lean proof. What are mathematicians going to say?
That the proof is unintelligible? Right, but who cares? Isn’t the whole of math already unintelligible to most people?
That the theorem was still proven by the humans in the loop? Yes and no—and in that specific case I would probably vote no.
That a few billion dollars represents decades of the entire mathematical sciences budget at the National Science Foundation? Correct, so what? And what if the conjecture happens to be much easier, accessible with only nominal resources?
That the conjecture itself was still produced by a human brain, along with the entire mathematical stack underneath, starting from the very language in which the conjecture was written, the concepts of infinite sums, complex numbers, meromorphic functions and analytic continuation, the interpretation of the conjecture as a profound statement about the distribution of prime numbers, and the prophecy that it should be true? And that, at this point, humans are the only beings who care about it?
This objection is profound and valid. But when you look like a sore loser, nobody cares what you say.
I don’t expect this exact scenario to unfold. But I do expect to see, in the near future, one or more claims that AI has “solved math”, or “achieved mathematical supremacy.” And, given the current state of the conversation, I expect the actual evidence supporting these claims to be framed and/or understood as a defeat for human intelligence.
If Geoff Hinton doesn’t get it, then 99.9999% of people won’t get it either.
Whatever they will feel the urge to say when the disaster happens, mathematicians should start saying now. It is probably too late to entirely dodge the bullet, but at least they have a little time to anticipate and coordinate.
The clearest sign of urgency is the growing defiance of younger mathematicians, many of whom are joining the AI labs. Full disclosure: I understand their choice, and would likely do the same if I were in their shoes.
Meanwhile, non-tenured academics are showing signs of despair. Ashvin Swaminathan, a postdoctoral fellow at Harvard, commented that Litt’s essay, which he agrees with, left him “with a lot of questions about the longevity of research mathematics as a profession outside of the most elite institutions.”
Swaminathan’s thread is a great read that touches on an essential aspect of mathematics—teaching:
One might ask whether research mathematicians can support their work through teaching. But that ignores the dramatic impact that AI is having on teaching. A university degree may very soon be worthless, given how many students use AI to do their work for them. There’s a reason why the number of tutoring requests I’ve received, and the number of students who attend office hours, has decreased dramatically. There’s a reason why students do incredibly well on homeworks and far worse on exams. Many kids are graduating with no real skills.

Let me emphasize that this is the same exact issue as in research. Problem solving is just a means to an end. The core payout of pure mathematics is the neuroplastic elevation of our worldview, and we can’t get there by copy-pasting the result.
The false notion that mathematics is only about proving stuff (or finding the right results) is toxic at all levels, starting in primary school.
In particular, the frequently heard claim that “AI can already perform PhD-level research”—if and when it will be correct—isn’t as compelling as it may seem. PhD students are students. Reasonable advisors direct them to problems with accessible strategies. In fact, most published research sits comfortably within the Overhang, where it serves a dual purpose, part research in the true sense, and part cognitive maintenance of the research community. That is not a dig at my former colleagues, but a testament to the genuine difficulty of frontier mathematics, which only exists as the spearpoint of a collective endeavor focused on intelligibility.
If theorem-proving remains their only official currency, all research mathematicians run the risk of becoming demonetized in the course of the next few years.
Is there anything the mathematical community can do?
I don’t see any miracle solution, but there are obvious approaches to limiting the damage. The first one is to finally come clean about the nature of mathematics.
All the active mathematicians I have cited, from Tao to Avigad, from Litt to Kontorovich, are careful to note that there is something in mathematics that goes beyond theorem proving. Yet this is usually framed as a passing remark, not a major shift in the narrative.
Well, this is a major shift in the narrative, and the public will never take it seriously if it isn’t properly explained. Right now, it looks like an excuse.
You can’t reposition a plurimillennial brand without being explicit about what you are doing, why you are doing it, and which additional value it will bring to everyone. It is necessarily a big deal, necessarily difficult, and the time-window to get it right is extremely narrow.
This might be the largest product recall in memory—we sold a bogus idea of math to billions of people, and the bill is coming due.
The only way is to lead with the core message and hammer it over and over again. Let me do my share by citing another Thurston quote (also picked by Avigad as the epigraph to his recent essay on Mathematical Understanding):
We are not trying to meet some abstract production quota of definitions, theorems and proofs. The measure of our success is whether what we do enables people to understand and think more clearly and effectively about mathematics.

Long term, that could force a complete rethinking of the ethos and evaluation criteria of the profession. Mathematicians will have to revoke the honor code and the second law of the Intuition Club—“if you really want to talk about intuition, make it sound casual and accessory, because we ain’t the psychology department.” If Thurston is correct, then we are the psychology department.
All that is easier said than done. The mathematical community isn’t a structured organization that can convene an emergency offsite and put together a crisis response.
It doesn’t even share a unified view of mathematics. Some genuinely think the whole point is to “solve previously unsolved problems”, while others object to any serious discussion of intuition. I disagree with both of these views, but my opinion is nothing but that—an opinion.
The absence of a clear definition and mission statement keeps the community on the back foot.
Christian Szegedy, a researcher who has been a co-founder of xAI and Math Inc, made the prediction that a “super-human mathematician AI” would emerge by June 2026. This is the kind of declaration that is either empty (electromechanical calculators have been superhuman for a century) or maximalist in the worst possible manner. Not surprisingly, Szegedy also wrote that he found Terry Tao “out of touch with the reality that was coming up quickly.”
The problem isn’t with the prediction itself (Szegedy has real technical legitimacy and the right to his opinions, however grandiose) but with the general climate that makes it very difficult for a response to be heard.
One simple idea I keep returning to is that we need something like a Mathematical Intelligence Scale, or Mathematical Automation Scale, like there is for self-driving cars.
That would address the pressing danger of objective benchmarks that, because of their very nature, fail to account for intelligibility and concept-building. When AI crushes the next iteration of First Proof, the press release should read: “AI solves First Proof and achieves level 3 (out of 10) on the Mathematical Intelligence Scale”.
Mathematicians shouldn’t be afraid of subjectivity. It is not about cheating. It is about being fair and not committing collective seppuku. In fact, any act of problem-setting is already subjective—there is nothing objective about the First Proof problems, Erdős problems, or Millennium Prize problems, apart from the fact that (in theory) we can objectively assess whether any of them has been solved.
This quality of being objectively verifiable is missing from the more profound aspects of mathematical creativity, such as problem-setting itself, canonization and concept-building, reframing, simplifying, conjecturing, up to major theory-building and the creation of entirely new branches of mathematics—yet that doesn’t mean these activities do not exist and aren’t central to mathematics.
There is even an objective dimension to mathematical subjectivity. When Descartes connected algebra to geometry, when Newton and Leibniz invented calculus, it was pretty clear to their contemporaries that something major had just taken place. In a sense, our entire technostructure, including AI startups, lives on the dividends of those inventions.
An ideal scale would be open-ended—or have seemingly inaccessible upper rungs—since math isn’t something to be “solved.”
Mathematics is known to be inexhaustible and infinitely hard. This implies that there is room for infinite progress. The one urgency is to make it clear to everyone that it isn’t a trophy that is up for grabs.
Sadly, a lot of the damage is already baked in. Even with perfect execution, it is impossible to conduct an epistemic revolution under the pressure of an external timeline. This one will have to take place in a broader context that is extremely unfavorable to core science, where every nuance is instantly dismissed as gatekeeping.
These will be difficult years for mathematicians. Students will desert. Money will dry up. Postdocs will ask pressing questions and senior faculty will have to come up with answers. At parties, people will start giving them weird looks, as if they had become living fossils.
Yet, at some point, the pressure will alleviate.
The industry will have to normalize and the AI-for-math startups will have to find their business models. Which, in all likelihood, won’t be about solving Erdős problems.
To me, this might be the most striking aspect of the current moment. For all the flex and fury, the AI labs are barely engaging with mathematics itself, its core problems and significance. Which is entirely normal, since this is none of their business.
When the dust settles, if it ever does, we will find out that human mathematics has survived, transformed.
I won’t make any prediction on the timeline, because I have no idea. I don’t know which capabilities will be achieved when, which breakthroughs they will enable, and which limitations will appear in hindsight.
What I can say is that the change is already taking place. This really is a scientific revolution and the research community has started actively engaging with it. As I was writing this article, I saw remarkable developments every single day in my timeline. My initial plan was to cite the most striking ones, but there are just too many and I am overwhelmed.
A pessimist would argue that this is a fear-induced response and a symptom of the disruption. We are seeing the same pattern across all industries. When capital gets reallocated so fast, on a scale so massive, there may be no rational way to prepare for the future.
It is not clear to me how I would approach this if I hadn’t quit active research. The low-hanging fruit would be to vibe-code a formalization of my yet-unwritten cellular decomposition theorem. Then I could test a few wild ideas and conjectures. But all this is old-world thinking, and I suspect that even the collaboration modes and deliverables of mathematical research will have to change.
My view, which is hardly original, is that it will become unthinkable to do math without AI assistance, just like it has become unthinkable to do math without set theory and LaTeX.
But this says nothing about the second-order effects. I tried to imagine them as a forecasting exercise, and came up with a dozen or so ideas, not all profound and not all credible. Here are three that I find interesting:
1. A clearer cut between pure and applied mathematics. While both deserve to be treated as first-rate citizens, I was never happy with the traditional way of drawing the line. Algebra is presumed to be pure because it is abstract, yet it can be immensely practical. On the other hand, “applied” domains tend to have their fair share of theoretical offshoots.
My take is that pure and applied should be regarded as different sweet spots in the intelligibility-vs-applicability trade-off. It is entirely rational to invest 10 billion dollars of compute in the equations of plasma containment, if it fast-tracks the design of grid-scale fusion reactors, even if intelligibility has to wait for another century or two. I wouldn’t say the same about the Riemann hypothesis.
2. The rise of intuition-maxxers. To me, that would be the clearest sign of a new Golden Age. We are not seeing them right now because the few people with the rare combination of math and agentic skills are poached by the AI labs. But this is a market anomaly that is likely to correct in the near future (the combination is becoming less rare, and the AI labs can only absorb so many of them).
I suspect AI will enable the same transformation that samplers and sequencers enabled in music. The technical barrier to grasp frontier concepts will drop, and brave young mathematicians will deploy unorthodox tactics to survey entire new continents at a pace that will mystify their elders.
They will see further than anyone before, standing on the shoulders of giant machines.
3. A renewed interest in the philosophy and neuroscience of mathematics.In his 1979 essay, Reuben Hersh noted that Platonism and formalism were both untenable, and added this comment:
The problems of truth and meaning are not technical issues in some recondite branch of logic or set theory. They confront anyone who uses or teaches mathematics. If we wish, we can ignore them... It would be surprising if this had no practical consequences.

AI is confronting us with a practical consequence that no one10 saw coming, and that is already impacting the cognitive well-being of the general population. If we fail to articulate the neuroplastic value of intelligibility, there will be no justification whatsoever for teaching mathematics, given that the solutions to all the mathematical problems encountered by 99.99999% of the population over the course of their lifetime will be available at their fingertips.
People are vaguely aware that this would result in idiocracy, but they can’t really explain why, and we have yet to find teaching and evaluation modalities that are adapted to the new reality.
What concerns me is the false belief that there is a “normal” level of mathematical competency, as if certain concepts were any more “real” or “concrete” than the others, and advanced mathematics was gratuitously abstract. This creates the illusion that the current (and wildly unsatisfactory) abilities of the general public somehow reflect a “natural” state—when they are in fact the result of massive (yet frustratingly inefficient) pedagogical investment—and represent some solid ground. The truth is that there really is no bottom, and nothing prevents humans from functioning in a culture where there is no vocabulary for numbers above 5 (as it is the case for some hunter-gatherer tribes).
Some prophesy that mathematics will eventually resemble Chess, a sport that a few eccentrics practice with passion and the general public can safely ignore.
This is a shortsighted view that fails to account for the meaning-making and truth-seeking dimensions of mathematics, as well as the massive cognitive benefits of mathematical training. The world makes a lot more sense once you have an intuitive understanding of numbers, sets, statistics, linear algebra, calculus, differential geometry, machine learning, combinatorics, dynamical systems, model theory, group theory, singularity theory, homotopy theory, lambda calculus, complexity, category theory,… (there is no reason to stop at any given place, even though it is probably unwise to order the full menu)
The situation isn’t unique to mathematics. AI adoption creates the same exact problems in many other domains. But mathematics has a unique status and a unique aura, owing to its ancient companionship with the very notion of intelligence.
This is why the “AI for math” situation is so significant, and why its proper resolution matters so much for the future of our species.
Many people hate math, and they tend to put AI in the same bag. They view anything with mathematics or computers in it as a threat to their humanity and subjectivity, their raw experience of being alive, immersed in this world, trying to make intuitive sense of it.
They might be surprised—and thankful—to find out that mathematicians are actually on their side, fighting the good fight. As Carl Jacobi once put it, “the object of mathematics is the honor of the human spirit.”
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We’re thrilled to announce that Podman v6.0.0 is now available! This major release brings a host of significant improvements and new features designed to enhance your container management experience. You can find the latest release on our GitHub, and it will be rolling out to your favorite package managers very soon.




Many thanks to all our contributors who helped make this release possible, especially new contributors!




Podman v6.0.0 is the result of months of work to modernize the project’s core infrastructure, enhance security, and improve user experience.  Here are some of the key highlights:





	Modernized Networking: We’ve made significant strides in modernizing Podman’s network infrastructure. This release transitions slirp4netns, and iptables towards Netavark, Pasta, and nftables, streamlining our networking stack to simplify maintenance and enable future features. Experimental support has been added for Pesto rootless port forwarding, which does support preserving the correct source ip for rootless containers on custom networks.




	Enhanced podman machine Capabilities: Podman Machine now offers a more seamless multi-provider experience, making it easier to work across different VM providers. It also introduces the new podman machine os update command, which helps keep your VM environments up to date. There are many more improvements than we can cover here, and we’ll take a closer look at some of them in future posts.




	Quadlet Evolution: Quadlets have received a major overhaul, including REST API support, improved tracking of associated files for easier management, expanded features for .volume units, and additional search paths for easier distribution packaging.




	Podman Config Files Changes: Podman’s updated configuration file handling provides a smoother, more reliable experience for administrators managing multi-user environments.Please see this blog for exact details.




	Compatibility Improvements: Podman continues to improve Docker compatibility by updating its Docker API support and refining its command output.  Together, these make transitioning from Docker easier than ever.




	For a full list of changes, please see the release notes.






Try it out!




We’re excited to share Podman v6.0.0 with everyone! We encourage you to try the new release, explore its features, and provide feedback. Your contributions and insights are invaluable to the continued growth and success of the Podman project.




This release wouldn’t be possible without our amazing community. We’re incredibly grateful to everyone who contributed to this cycle and thank you for being a part of the Podman community.
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About EXAPUNKS

                    

                
                

                                
                    
	READ ZINES - Learn to hack from TRASH WORLD NEWS, the underground computer magazine. Tutorials, hacking tips, secret information, searing commentary— TRASH WORLD NEWS has you covered.

	WRITE VIRUSES - Program your EXAs (EXecution Agents) to tear through networks, replicate themselves, trash files, terminate other EXAs— and leave without a trace.

	HACK EVERYTHING - Hack banks, universities, factories, TV stations, highway signs, game consoles, the government... oh yeah, and your own body.

	SLACK OFF - Play ПАСЬЯНС, if you hack the server where it’s stored. Or play HACK*MATCH, if you hack the region lock on your Sawayama WonderDisc. Or create your own homebrew games for the TEC Redshift… if you hack the development kit.



                

                
                
            

        
                                
                    
                                                Order a physical EXAPUNKS zine set (1/2)

                        
                        April 22, 2020

                        It's been ages since we sold out of the physical deluxe edition for EXAPUNKS, but thanks to the magic of print-on-demand you can order a printed zine set from Lulu and have it shipped to your door. Only $7 plus shipping! (This link is for the first issue. You will need to order both.)

                                                READ MORE

                                            

                    
                    

                

                                
                    
                                                Order a physical EXAPUNKS zine set (2/2)

                        
                        April 22, 2020

                        It's been ages since we sold out of the physical deluxe edition for EXAPUNKS, but thanks to the magic of print-on-demand you can order a printed zine set from Lulu and have it shipped to your door. Only $7 plus shipping! (This link is for the second issue. You will need to order both.)
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                                                Axiom VirtualNetwork+ scripting reference

                        
                        July 16, 2018

                        Axiom VirtualNetwork+ is the EXAPUNKS custom puzzle creation tool. Custom puzzles (or "virtual networks") are written in JavaScript and use these API functions to create hosts, files, and registers and specify goals and puzzle logic.
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            Abstract:Reinforcement learning (RL) has become a central component of post-training large language models (LLMs), yet little is understood about how RL adaptation is distributed across transformer layers. Existing approaches typically update all model parameters uniformly, implicitly assuming that every layer contributes similarly to the gains obtained during RL post-training. In this work, we challenge this assumption through a systematic layer-wise study of RL training. Surprisingly, we find that training a single transformer layer can recover most of the gains achieved by full-parameter RL training, and in some cases even surpass it. To quantify this phenomenon, we introduce the quantity layer contribution, which measures the fraction of full RL improvement recovered by training a layer in isolation. Across seven models spanning two model families (Qwen3, Qwen2.5), three RL algorithms (GRPO, GiGPO, Dr. GRPO), and multiple task domains including mathematical reasoning, code generation, and agentic decision-making, we observe a remarkably stable pattern: RL gains are highly concentrated in a small subset of, and in many cases even a single, transformer layers. More strikingly, the same structural pattern consistently emerges: high-contribution layers concentrate in the middle of the transformer stack, while layers near the input and output ends contribute substantially less. The resulting layer rankings remain strongly correlated across datasets, tasks, model families, and RL algorithms.
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No LLM Code in Dependencies
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I've spent about 100 hours of work over the past month to make sure
git-annex can build without dependencies that contain LLM generated code.
At least so far.


https://git-annex.branchable.com/no_llm_code/


Needing to review a program's whole dependency tree on an ongoing basis is
apparently what programming has come to?


I've found some real stinkers. Large LLM generated changes being reverted
in the next release without any explanation. An incoherent 1489 line
commit message with 10,000 lines of changes to a 26,000 LOC code base.
A LLM prompt to copy code from another project that seems to have only
avoided being copyright infringement due to luck.


I now have additional information about the quality of dependencies
which will surely influence future decisions. As far as I
can see, that's the only positive benefit of this work.


I realize that I am probably trying to hold back the tide at this point.
That appears to be why Software Freedom Conservancy
punted,
and I doubt that the FSF will do any better.


As these dominos fall, I am reconsidering my participation in these
communities. But I continue my work and support my users.


It may seem easy to prompt a LLM with


Add fourmolu config and restyled


neat


format a module



And commit the result and call yourself a 10xer.
But please consider the broader impact of your actions.
(In the above case, that project lost my further collaboration on it.)









Original: https://joeyh.name/blog/entry/no_LLM_code_in_dependencies/ · Discussion
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A now hiring sign is posted in the window of a Chipotle restaurant on June 5, 2026 in Los Angeles, California. 
Justin Sullivan | Getty Images

On the surface, a June drop in the unemployment rate helped provide some upside to what was an otherwise downbeat jobs report — but it was for all the wrong reasons.
That's because the decline in the jobless level to 4.2%, the lowest in a year, came largely from an exodus of workers from the labor force, according to the Bureau of Labor Statistics data Thursday.
In fact, the measure of the working-age population either employed or looking for a job slid to 61.5%, the lowest since March 2021. Excluding the Covid-era jobs market, it was the lowest labor force participation rate in exactly 50 years.

The decline in the labor force marks a "massive exodus" driven by multiple factors, said Mike Reid, head of U.S. economics at RBC.
"The unemployment rate fell to 4.2% as both the number of unemployed workers and the size of the labor force pulled back," Reid wrote in a post-report commentary. "This may well be a story of retirements but could also be a story of prior job seekers dropping out of the labor force."

Quitting the search
Within the bureau's household survey, where the participation numbers are drawn, is a story of a consistently contracting labor force potentially driven by unemployed workers simply giving up.
In June alone, the labor force, a measure of those either employed or not employed and looking for work, plummeted by 720,000. Similarly, the rolls of those counted as not in the labor force, a group that includes the unemployed and those not looking for work, jumped by 832,000.
And while the establishment survey, which counts jobs filled, showed growth for the month of 57,000, the survey of households, which counts the actual level of those working, tumbled by 507,000. 
On a year-over-year basis, the labor force is down by just over 1 million, while the level of the employed also has fallen by 1.06 million and the ranks of the unemployed have risen by 40,000. The employment-to-population ratio slipped to 59% in June, the lowest since October 2021. All that has happened while the unemployment rate has risen by just one-tenth of a percentage point to 4.2%.
"What really affects me is not so much the unemployment rate," said Dan North, senior economist for North America at Allianz. "What's an important development is the participation rate, and this is a big leg down in one month, and over the past year it's a pretty big leg down. I think this is a more important number."

Not just retirees
The drop in participation is sometimes attributed to a shrinking immigrant population and retiring baby boomers and Gen Xers. 
However, in June the biggest plunge came from what is defined as "prime age" workers, or those between the ages of 25 and 54. That rate fell 0.6 percentage point to 83.3%, its lowest since December 2023.
"Looking at the statistics now, that argument doesn't hold up so well," North said of the retirement and immigration rationale. "I hate to use the word 'alarming,'" he added, but said the numbers are cause for concern.
To be sure, some economists said the June numbers seem out of sort. Specifically, they cited the large decline in leisure and hospitality workers as a sign that the data could be noisy. 
But the participation numbers are part of a continuing trend.
"It was shocking to see 720,000 people stop looking for work entirely and the hospitality sector shed jobs," wrote Heather Long, chief economist at Navy Federal Credit Union. "It's a better job market than a year ago, but opportunities are limited."





Original: https://www.cnbc.com/2026/07/02/job-seekers-giving-up-labor-force-participation-rate-falls-to-lowest-in-50-years-outside-of-covid-era.html · Discussion
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Hi HN, we are Pietro and Luigi, cofounders of Manufact (https://manufact.com), a cloud for MCP apps and servers. We used to be called mcp-use, and still build open source SDKs for MCP under that name: https://github.com/mcp-use/mcp-use. We did a Show HN about that last year: https://news.ycombinator.com/item?id=44747229.Today we want to tell you about our cloud product, Manufact, which is to mcp-use as Vercel is to Next.js. Manufact is an MCP vertical cloud designed for dev teams putting MCP Apps and servers in production.You can ship, iterate on, test and monitor your MCPs, and get them ready for the store submissions. All with the best developer and agent experience in mind.
Here is a demo video of the product: https://www.youtube.com/watch?v=R2rbr5OT9LI.
We have been working on MCP since April 2025. Our first focus was making it easy to build agents that could use any MCP server, and a lot of people started using our SDKs. Then the harness revolution kicked off: Claude Code, Claude Cowork, ChatGPT, Codex, OpenCode started shipping agent harnesses that made most standalone agent frameworks redundant. That pushed us to the other side of the connection, the servers. If agents were going to consolidate into a few harnesses, then first-class integration with the rest of a company's systems (i.e. MCP) would become the thing that mattered, so we started building up our server SDKs.
Then in succession:
1. Oct 2025. ChatGPT Apps SDK. OpenAI brings app UIs to ChatGPT, built on top of MCP and the work of mcp-ui.
2. Late 2025. The stores open. ChatGPT starts accepting app submissions, Claude grows its connector directory with selected partners.
3. Jan 2026. MCP Apps becomes official. SEP-1865 merges as the first MCP extension (io.modelcontextprotocol/ui): one UI standard any host can render.
Today, all the major clients fully support MCP and are opening marketplaces of reviewed MCPs that can be one click installed. All major tech companies have an MCP server, and many of those are reporting that already 15+% of their usage comes from their MCP, and we start to have a good way to distribute them just now.
MCP can return fully interactive UIs. So companies can (1) display data in more meaningful ways to their users (e.g. analytics, ecommerce) and (2) display their branding in some of the most used products on the planet (ChatGPT, Claude etc). Numbers: an engineer at Amplitude reported that their MCP saw a 2x increase in retention after adding UI to their MCP.
Clients (Claude, ChatGPT, Cursor) are starting to dynamically present MCP servers/apps to users, based on their intent. Products will be organically discovered on the chats!
We feel that MCP is reaching its maturity moment. Now that MCPs are starting to be easy to install and discover, there is going to be a huge incentive for users to use them and for companies to create them:
1 - Most work is already done from AI chats, this is not going to stop, MCP gives you a way to interact with products without manually using their dashboards.
2 - MCP allows you to bring the context together in one place: you can read an email, create a ticket while plugged into the source code of your product, or your knowledge base. Aggregation of products that was not possible before, will happen in the chat, orchestrated by increasingly intelligent models.
If AI apps (Codex, Claude Desktop) are the new browsers, as PG said in a recent tweet https://x.com/paulg/status/2069080429236191504, then MCPs are the new websites.
But there is a catch:
- Submission process on the stores is still quite tricky, manual and takes up valuable time.
- Hardly anybody knows how to design a good MCP: most of them are 1:1 proxies of the API and are abandoned, since being one shotted a few months ago.
- The MCP Spec advances quickly and it is not easy to keep track of the changes, and what they mean for your server.
- Auth is still a mystery for most teams (API key in the URL ???).
- Most companies are not even aware that MCPs can return interactive UIs.
- Clients still have to consolidate behavior, some do dynamic tool discovery, some don't, some persist authentication properly some don't.
We built Manufact and mcp-use to solve these problems.
Our SDKs help them build good MCPs, our inspector helps them test locally, and our cloud helps them ship/publish and monitor them in production.
To deploy on Manufact you just need to connect a Github app, pick the repo, we'll detect the framework you are working with and get you a live MCP url as soon as possible.
In our platform, that live URL will be used to give you a chat where you can try/debug your MCP immediately and share it with your team. If you push an update on a new experimental branch, you'll be able to test that as well thanks to preview deployments.
Once your server is ready to go live, we help you make sure that it does not break. You can configure automated tests that will take your MCP server, install it in ChatGPT and Claude and test it. We do not test the model, we test the client (model + harness). This way you reliably know if your server breaks where people use it.
Since publishing on the store is a major distribution unlock for companies (your MCP can be dynamically discovered and one click installed across Claude
products, and ChatGPT), we collected a set of requirements that will keep your submission from being rejected. You check this locally before going through the actual review process.
Once your server is live, you'll want to understand how it is used. Our analytics are designed for MCP, so you'll know how many users are hitting
your MCP, how many tool calls you receive, from which client.
You can try out https://manufact.com for free today. We have usage-based pricing and on our free account we give free credits for you to try it out. If you have an
MCP already, just connect your Github repo and deploy, if not you can build one using our skill and SDKs pretty simply (we will guide you in the onboarding).
We would love to hear feedback about the product in the comments, and hear thoughts from everyone about MCP. Thanks! :)


Original: https://manufact.com · Discussion
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A lightweight CLI tool for detecting non-exact code duplication using embedding models.

It focuses on the similar code that is hardest to detect and most harmful: snippets written similarly, sitting far apart in the codebase, often spread across different modules or separated within a large file. Exact copy-paste is easy to spot by other tools, and duplicates that are close together are easy to spot by humans or AI.

For more high-level description of the problem see slopo.dev.


Supported languages


Python, TypeScript, JavaScript, Java, Kotlin, C#, Go, Rust


How it works


It takes a different approach than typical duplication detection. For every code unit, it calculates an embedding, then looks for pairs whose embeddings are close. Similar code is not necessarily a duplicate, so each pair is a potential duplicate to confirm. Code doing the same thing but implemented in a completely different way produces distant embeddings and won't be detected.

The result is clusters of similar code units, ranked by similarity and by distance in the codebase. These clusters are meant as input for your AI coding agent, which can check whether a cluster is a real duplicate. Reviewed clusters can be marked as ignored or passed on for refactoring.


Example report


See doc/example-report generated from Slopo code, src directory, git tag v0.2.0.

This example confirmed that code parsers for each language have a lot of duplication, some are exact-copy, some are similar variants. It needs to be refactored.


Quick start



Installation



This command uses uv (installing uv), a Python package manager, to install Slopo from PyPI in an isolated virtual environment. No need to get Python separately.


Setup


Run slopo init to create a config file template containing further instructions. Only the directory with code for analysis and embedding model configuration is required.


Embedding model


Embeddings are calculated using an external provider. For best results, consider models dedicated to code, e.g. Voyage AI (it works fine with low dimensions like 512).

You can use any model provider compatible with LiteLLM, see details here.

The provider API key can be set as an environment variable for better security.


Analysis


Run slopo show-config to validate your config and show all configurable parameters, most are optional with sensible defaults.

Now you are ready to index code, calculate embeddings and generate a report:

slopo index
slopo embed
slopo analyze



Real workflow


This section demonstrates how Slopo can be used in a real development workflow.

It utilizes incremental re-indexing (update index with changed files only) and slopo.ignore.txt to discard already reviewed clusters.


	Create your first analysis and check results. You will notice index.md containing a list of all clusters and cluster details per file.

	You may want to exclude some directories or file patterns, usually excluding tests is a good idea. You can also tune thresholds if the result is too big or too small.

	Once satisfied with analysis results, ask your AI coding agent to filter out clusters that are not real duplicates. This is a common case because not every similar code is a duplication to act on. Ask the AI agent to add discarded cluster hashes to slopo.ignore.txt.

	Re-run the analysis to generate a report without reviewed clusters. This is a basis for refactoring, which can be done by an AI agent.

	ignore file can be committed to your Git repository and reused cross-team. New and modified clusters will reappear in the report. A configuration file without an API key can also be committed. Don't commit slopo.db, this is your local data.




Configuration


Run slopo --help and slopo show-config to explore it by yourself anytime.

Most configuration is done with a configuration file with two exceptions:


	The location of the configuration file can be overridden with the --config option.

	The API key can be set with the SLOPO_EMBEDDING_API_KEY environment variable, also picked up from a .env file in the current directory.



Be aware that some parameters can't be changed after first indexing. You need to remove slopo.db and index/embed from the beginning: source_dir, embedding_model, embedding_dimensions, body_node_count_threshold.


All configurable parameters



	source_dir: Source directory with code to index, absolute or relative path.

	source_dir_exclude: .gitignore-style patterns to exclude from indexing.

	db_file: SQLite database file with tool data.

	report_dir: Output directory for analysis report.

	ignore_file: Text file with ignored clusters.

	embedding_model: Embedding model name in LiteLLM format.

	embedding_dimensions: Embedding dimensions compatible with the used model.

	embedding_api_key: API key for embedding provider. Optional if configured with an environment variable.

	embedding_batch_size and embedding_batch_chars: Requests to the embedding API are batched for performance. Defaults are fine for most cases.

	similarity_threshold: Controls minimal cosine similarity between embeddings.

	rerank_threshold: Controls minimal similarity after applying a boost reflecting distance in the codebase.

	body_node_count_threshold: Number of AST nodes inside the body (excluding signature and annotations). This value reflects the minimum code complexity of the included code unit, more precise than text length. Increase if you notice unwanted, too-small code units in the report.




Details



Ranking thresholds


Similar code units are filtered in two passes, each with its own configurable threshold. The pipeline is as follows:


	similarity_threshold filters out code unit pairs whose embeddings are not similar enough. The calculated value is cosine similarity ranging from -1 to 1 where 1 means the same.

	Similar pairs are grouped in clusters.

	Units in clusters are reranked after applying a boost. Boost is calculated based on the number of directory hops required to reach the other file in the pair (max. 15%). If they are in the same file, the boost is calculated based on distance in number of lines (max. 10%). rerank_threshold filters out clusters whose highest-scoring pair is not high enough.




Exact-copy duplicates


The main goal of this tool is to detect non-exact code duplication, but exact copies (identical code at multiple paths) are reported too, just handled a little differently from merely similar code:


	The report shows the code once, listing every path where it appears, instead of repeating identical snippets.

	The analyze command reports the "similarity ratio" (the share of code units flagged as similar) in two variants: including and excluding exact copies.







Original: https://github.com/rafal-qa/slopo · Discussion
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A few weeks ago, we wrote that you should “just use Postgres” for durable workflows.
That post generated a lot of discussion, but also a misunderstanding. We didn't just mean you should use a workflow engine that stores state in Postgres. We meant your workflow system can, and often should, live inside the same Postgres database as your application.
At first glance, this doesn’t sound like a good idea. Shouldn’t those concerns be separated? Shouldn’t workflow state live in one database and application data in another?
Maybe not.
In distributed systems, co-location is a superpower. When workflow metadata and application data live in the same Postgres database, they can be updated in the same database transaction. That means partial failures are no longer possible, making it far easier to build workflows that correctly handle all edge cases.
In this post, we'll explain why that's possible, and how transactions can simplify tough problems like idempotency and atomicity.
Idempotency with Transactional Steps
One fundamental challenge in distributed systems is idempotency, especially for operations that modify database state.
Durable workflows achieve fault tolerance by checkpointing the result of each step after it completes. If a workflow is interrupted, it resumes from its last checkpointed step instead of starting from the beginning. However, a workflow may be interrupted after completing a step but before recording its checkpoint. When it recovers, it has no record that the step already ran and will execute it again.
As a result, durable workflows alone do not solve the idempotency problem. Workflow engines typically require steps to be idempotent so they can safely be retried without duplicate side effects. For example, consider a step that credits (add money to) a bank account. This is not an idempotent operation: if a step adds $100 to an account, fails, reruns, and adds $100 again, then a total of $200 is added to the account, which is not correct.
The most common solution is to add application-level bookkeeping to guard against this. For example, you can add an additional applied_payments table to keep track of which payments have been applied, update it transactionally, and check against it to make sure you never credit an account twice:
[image: application-level bookkeeping code example]
When workflow state and application data are co-located in the same Postgres database, we can eliminate much of this complexity. Instead of checkpointing a step after its database transaction commits, a co-located workflow engine can write the step checkpoint and perform the database update in the same transaction.
To do this, the workflow executes the step using a database transaction provided by the workflow engine. The step performs its database updates, the workflow engine records the checkpoint, and the whole transaction commits atomically:
[image: workflow idempotency code example]
By making the database update and checkpoint write part of the same transaction, the workflow engine can provide exactly-once execution semantics for transactional steps:
	If the transaction commits, both the database update and the checkpoint are durably recorded, guaranteeing the step will never run again.
	If any failure occurs before commit, the entire transaction is rolled back, including both the database update and the checkpoint. When the workflow recovers, it safely re-executes the step from the beginning.

This eliminates the window in which a database update can succeed without a corresponding checkpoint. As a result, transactional steps no longer need application-level idempotency logic or bookkeeping tables. The database operation either happens exactly once and is checkpointed, or it does not happen at all.
Atomicity with a Transactional Workflow Outbox
Another classic challenge in distributed systems is reliably performing updates in multiple systems, for example, updating a database record and sending a notification to another system. This is trickier than it sounds because the operations need to be atomic: they either both happen or neither do, even if there are failures (such as process crashes or network glitches) while performing them.
For example, whenever a customer submits a new order, we may also want to start a workflow that sends the order to a warehouse for fulfillment. Without atomicity, the database and the downstream system may become inconsistent. The order might be submitted without a warehouse being notified, or a warehouse might be notified about an order that was never committed.
The most common solution to this problem is the transactional outbox. The idea is to maintain a new “outbox” table to the database. When we need to perform an atomic update, we run a single database transaction that both: 
	Updates the database record
	Writes a message to the “outbox” table

A separate background process then polls the outbox table and delivers those messages there to the target system.
Here’s an example of what that might look like:
[image: transactional outbox pattern SQL example]
Performing the database record update and writing the message to the “outbox” table in one transaction guarantees atomicity: either both records are updated or neither are. Once a message is written to the outbox, it can be delivered asynchronously, even if failures occur after the transaction commits.
The transactional outbox is widely used, but it introduces additional operational complexity. You need infrastructure to poll the outbox, deliver messages, handle retries, and monitor failures. If the workflow engine is a separate system, it can drift out of sync with the database. In practice, resolving discrepancies requires additional infrastructure such as reconciliation jobs to detect database records that were updated without sending notifications to downstream systems.
By leveraging database-backed workflows and co-locating workflow state with application data, we can simplify this pattern. Instead of manually maintaining an outbox table and a separate polling process, we use a Postgres user-defined function (UDF) to enqueue a workflow in the same database transaction as the application update:
[image: DBOS transactional outbox pattern atomicity example]
This works following the same principles as the transactional outbox. The workflow is represented by a database row containing its name, queue, and input. The enqueue_workflow UDF creates this row in the same transaction as the user database update, guaranteeing atomicity: either the update completes and the workflow is enqueued, or neither happens. Then, a worker dequeues and executes the workflow asynchronously, reliably performing the required operations.
Learn More
If you like building scalable, reliable systems, we’d love to hear from you. At DBOS, our goal is to make Postgres-backed durable execution as simple and performant as possible. Check it out:
	Quickstart: https://docs.dbos.dev/quickstart 
	GitHub: https://github.com/dbos-inc
	Discord community: https://discord.gg/eMUHrvbu67 
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Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.
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An effort to bring the Vulkan software stack (Mesa / Lavapipe) to
NetBSD, and to document and automate the process so it can be reproduced
and maintained.





Status: beta — Lavapipe Vulkan driver builds, installs, and registers on NetBSD


Milestone reached: Mesa configures, compiles, links, installs, and
registers the Lavapipe software Vulkan driver on NetBSD 10.1 amd64,
against LLVM 19.1.7. The driver (libvulkan_lvp.so, ~17 MB) installs into
/usr/pkg/lib, and its ICD manifest (advertising Vulkan API 1.4) installs
into /usr/pkg/share/vulkan/icd.d/, so a Vulkan loader on the system can
discover it. ldd resolves every dependency cleanly. The entire process —
environment setup, dependency builds, the Mesa build, and installation — is
automated end to end and reproducible on a fresh install.

Prebuilt binaries are coming. The tooling to build, fingerprint, and
publish prebuilt artifacts is in place, and the build scripts already know how
to fetch and install a matching prebuilt instead of building from source. Once
a build machine is publishing releases, installing the driver will be a
download rather than a multi-hour build. That's the near-term direction.

What this is NOT (yet):


	Running Vulkan programs needs the loader. This project builds and
installs the Vulkan driver (the Lavapipe ICD). Actually executing a Vulkan
application also requires the Vulkan loader (libvulkan.so.1), which is
the next component to bring up. Runtime execution is therefore not yet
verified.

	One workaround is still in place. The build applies -Wno-error=format
to sidestep GCC rejecting Mesa's %m format specifier on NetBSD. A proper
upstreamable fix (using strerror(errno)) is pending.



Steps, scripts, and documents will continue to change as the loader and the
release pipeline come together.






Goal


NetBSD is currently the only major BSD without Vulkan support. The aim of this
project is to:


	Build the Vulkan software stack (Mesa's Lavapipe driver, which runs on the
CPU via LLVM and needs no GPU) on NetBSD.

	Document every step, including the dead ends, so the process is reproducible.

	Automate the setup so a fresh machine can be brought to a build-ready state
with a couple of scripts.

	Eventually feed the necessary fixes upstream (to Mesa and to pkgsrc) and
provide prebuilt binaries or a pkgsrc package, so that Vulkan on NetBSD
becomes something you can simply install rather than build from source.




Scope and environment



	Target OS: NetBSD 10.1 (amd64), minimal ISO install.

	Host: VirtualBox VM.

	Build goal only: This targets compilation and linkage of the Vulkan
stack. Runtime GPU acceleration is not available under VirtualBox; the
software driver (Lavapipe) is the target.




Repository layout


vulkan-netbsd/
├── docs/
│   ├── 01-environment-setup.md    Base system + pkgsrc + build deps
│   ├── 02-source-dependencies.md  Dependencies not in pkgsrc (built from source)
│   ├── 03-mesa-build.md           Configure + compile Mesa (Lavapipe); port notes
│   └── 04-prebuilt-artifacts.md   Build-once / reuse prebuilt binaries
└── scripts/
    ├── setup-env.sh               Automates the environment setup
    ├── build-glslang.sh           Builds glslang (required by Mesa; not in pkgsrc)
    ├── build-mesa.sh              Clones + configures + compiles Mesa (Lavapipe)
    ├── install-mesa.sh            Installs the built driver + ICD manifest
    ├── lib-artifacts.sh           Shared: fingerprint + prebuilt fetch helpers
    └── package-artifacts.sh       Packages built binaries into release tarballs




Getting started


On a fresh, minimal NetBSD 10.1 (amd64) install, as root:

cd /root
ftp https://raw.githubusercontent.com/segaboy/vulkan-netbsd/main/scripts/setup-env.sh
sh setup-env.sh
. /root/.profile

ftp https://raw.githubusercontent.com/segaboy/vulkan-netbsd/main/scripts/build-glslang.sh
sh build-glslang.sh

ftp https://raw.githubusercontent.com/segaboy/vulkan-netbsd/main/scripts/build-mesa.sh
sh build-mesa.sh --build

ftp https://raw.githubusercontent.com/segaboy/vulkan-netbsd/main/scripts/install-mesa.sh
sh install-mesa.sh


build-mesa.sh --build clones, configures, and compiles Mesa, producing the
Lavapipe Vulkan driver (libvulkan_lvp.so). install-mesa.sh then installs
that driver and its ICD manifest into /usr/pkg and verifies the registration.

If a build is interrupted or the machine crashes, re-run the same command — the
build scripts detect the existing build and resume automatically.

Together, these scripts take a fresh minimal install all the way to an
installed, registered Vulkan software driver.

See docs/01-environment-setup.md for the full, commented walkthrough and
notes on running over SSH.


Contributing / following along


This is a personal work-in-progress. Expect churn. The documentation is written
as a running record of what actually worked (and what didn't), so it doubles as
field notes for anyone attempting the same port.


License


The original work in this repository — the scripts, documentation, and any
patches authored here — is released under the MIT License (see LICENSE).

This project builds, installs, and (optionally) redistributes third-party
software that is not covered by that license and retains its own:


	Mesa — primarily MIT-licensed (some components under other permissive
licenses).

	glslang — permissive licenses (BSD-style, Apache 2.0, and Khronos terms).

	LLVM — Apache 2.0 with LLVM Exceptions. LLVM is installed separately via
pkgsrc and is not redistributed by this project.



Prebuilt artifacts produced by scripts/package-artifacts.sh bundle the
relevant upstream license texts (under share/licenses/) so that binary
redistribution preserves each project's attribution. If you publish artifacts,
keep those files intact.
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Summary

Introduce strictly-initialized fields in the Java Virtual Machine.
Such fields must be initialized before they are read, thus default values such
as 0 or null are never observed.
For strictly-initialized fields that are final, the same value is always
observed.
This is a preview VM feature, available for use
by compilers that emit class files.

Goals


	
Offer designers of JVM-based programming languages a model for field
initialization which has stronger integrity guarantees than the present
model.



	
Give these designers the flexibility to choose, for each static and instance
field in a class, whether to opt in to the new model or continue with the
present model.





Non-Goals


	
It is not a goal to introduce new Java language features, such as a
strictly-initialized modifier for fields.



	
It is not a goal to change javac compilation strategies in order to impose
strict field initialization on existing Java source code.





Motivation

The Java Platform specifies that every variable is initialized before use,
ensuring that a program can never read from uninitialized memory.
If a field in a class — whether a static field or an instance field — is not
initialized explicitly then it is initialized implicitly before it is used, by
being set to a default value.
This value is always some form of zero: the number 0, the boolean false, or a
null reference.

Default values are a mixed blessing.
They provide a straightforward safety net, ensuring that a program never
observes uninitialized memory, but they can often be misinterpreted as
legitimate data rather than as a signal that nothing has yet been written.

For example, a method may read a null value from a field and then pass that on
to other methods and constructors, only to trigger a NullPointerException
somewhere far from where the field was read.
JDK 14 improved the messages in such exceptions to make it
easier to pinpoint the source of the error in a specific line of code, but these
messages cannot direct you back to the initialization bug that supplied the
null in the first place.

The Java Platform also specifies that variables declared final cannot be
mutated, ensuring that any two reads of a final variable produce the same
value.
For final fields, however, this rule does not apply while the class or instance
is being initialized.
A program may thus read different values at different times as the fields are
set to their intended values.

Field initialization bugs in practice

The following example illustrates the problems of unexpected default values and
inconsistent final fields.
In these classes, the final field App.appID may be read by code in the Log
class before it is assigned its proper value.
When that happens, different program components end up working with conflicting
field values.

class App {

    public static final long appID = Log.currentPID(); // [1], [4], [6]

    public static void main() {
        IO.println("App[" + appID + "] has started");
        // ...
        Log.log("Completed 'main'");
    }

}

class Log { // [2]

    private static final String prefix = "App[" + App.appID + "]: "; // [3]

    public static void log(String msg) {
        IO.println(prefix + msg);
    }

    public static long currentPID() {
        return ProcessHandle.current().pid(); // [5]
    }

}

When the class App is run from the command line, the output is something like:

App[96052] has started
App[0]: Completed 'main'

The discrepancy between ID numbers arises because the invocation of
Log.currentPID() in the App class [1] triggers initialization of the Log
class [2], and during that class's initialization, the default 0 value of the
appID field is read [3] and embedded into the prefix string.
After the Log class is initialized, the call to its currentPID method from
the App class [4] proceeds, producing the current process's ID number [5],
which is finally assigned to App.appID [6].
That assignment is, however, too late for the prefix field.

In complex systems, these sorts of bugs are difficult to recognize and diagnose.
One subtlety is that the order of initialization matters: If the Log class is
initialized first, the discrepancy is not observed.
Another subtlety is that the circular dependency between the classes App and
Log is easy to create by mistake and easy to overlook later; if the utility
method currentPID were declared in some other class, the circularity would not
exist and everything would behave as expected.

Most kinds of Java variables do not suffer from these problems.
A local variable must be explicitly assigned before it is read, and a final
local variable may only be assigned once.
Fields are unique in their reliance upon default values.

A strict approach to field initialization

We propose an alternative approach to initializing fields, both non-final and
final.
Instead of every field being initialized to a default value when it is created,
we alter the JVM to ensure that some fields, designated strictly-initialized,
are explicitly initialized in bytecode before they are allowed to be read.
Compilers such as javac are responsible for choosing which fields are
designated strictly-initialized based on the language features used in source
code.
We call this strict field initialization because it imposes additional
restrictions on the code that initializes fields.

Strict field initialization makes it impossible to have unexpected default
values and inconsistent final fields.
Every read from a strictly-initialized field observes a previously-written value
and, if the field is final, every read observes the same value.
These properties are what we already intuitively expect from fields; strict
field initialization promotes these properties from mere intuitions to actual
integrity guarantees, enforced by the JVM.

Strict field initialization improves integrity

Strict field initialization lays the foundation for two new Java language
features:


	
Value classes are new kinds of classes whose instances lack
identity and can never be mutated.
It is essential that the final instance fields of a value class instance
always be observed to have the same value.



	
Null-restricted fields are fields that can never store null.
It is essential that these fields, both static and instance, not use null
as a default value. They must be explicitly initialized with a non-null
value before they can be read.





As shown above, the process of field initialization can be delicate.
The JVM must not impose new initialization behavior upon existing programs since
they could depend upon the existing behavior.
New language features, by contrast, can define new rules and behaviors for field
initialization and then adopt strict field initialization.
As the language evolves and new features are adopted, program components will
gradually be hardened against field initialization bugs.

Description

A strictly-initialized field does not have a default value.
It cannot be read before it has been explicitly initialized and, if it is final,
all reads produce the same value.
Compilers mark fields that are subject to strict initialization with a new flag
in the class file, ACC_STRICT_INIT (0x0800).

For strictly-initialized fields, the JVM enforces these invariants:


	
 For a static field, a read cannot access the
field before it is initialized, and the field must be initialized before
class initialization completes.
If the field is final, a write cannot mutate the field after it has been
read.
Violating any of these constraints causes an exception to be thrown.



	
 For an instance field, a read cannot access
the field before the super() constructor is invoked, and the field must be
initialized before the super() constructor is invoked.
If the field is final, a write cannot mutate the field after the super()
constructor is invoked.
Violating any of these constraints causes bytecode verification to fail.





The invariants of strictly-initialized fields give the JVM new opportunities to
optimize uses of those fields.
For example, the HotSpot JVM's JIT compiler will treat strictly-initialized
final fields as trusted.
A trusted final field is known to never change, so once a value has been read
from it, subsequent reads can reuse that same value.
As a result, JIT-compiled code has fewer interactions with memory and may run
faster.

Below, we review the class initialization process in the JVM and discuss new
rules for strictly-initialized static fields in more depth.
We then review the instance initialization process and discuss new rules for
strictly-initialized instance fields.

This is a preview VM feature, disabled by default

The ACC_STRICT_INIT flag denoting a strictly-initialized field is recognized
only in class files with a preview version number (XX.65535), and only when
preview features are enabled at run time.

To enable preview features at run time, use the --enable-preview command-line
option:

$ java --enable-preview Main

Value classes, a new Java language feature, rely upon strict field
initialization: Compilers mark all the fields of value classes as
ACC_STRICT_INIT.
To program with value classes, you must enable preview features at both compile
time and run time in order to enable both value classes and strict field
initialization.

Strict field initialization is a standalone feature in the JVM.
It does not assume that value classes exist, and it can be used by compilers of
non-Java languages.
Regardless of the compiler, class files with fields marked as ACC_STRICT_INIT
can be loaded only if preview features are enabled at run time.

Class initialization today

Whenever a class is loaded by the JVM, it must be initialized.
In bytecode, a class or interface can declare a class initialization method,
named <clinit>, for this purpose.
The class initialization method is free to execute arbitrary code.
Usually, class initialization includes setting all of the class's static fields
to appropriate initial values; it may also involve interactions with global
state.

In Java source code, a class's initialization method is not written directly; it
is, rather, an aggregation of the class's static field initializers and static
initializer blocks.

Each class in a hierarchy may have its own <clinit> method.
Every superclass must be initialized before executing the <clinit> method of a
subclass.

A class whose initialization has begun but not yet completed is considered
larval.
It is developing, but not yet fully formed.

The JVM tracks the initialization state of each class at run time.
In today's JVM (see JVMS
§5.5),
a class's initialization state is one of:


	
Uninitialized: The class is loaded, but initialization has not yet
started.



	
Larval (within a particular thread): The class is currently being
initialized.



	
Initialized: The class has successfully completed initialization,
and can be used without restriction.



	
Erroneous: The class failed initialization and may not be used.





The <clinit> method runs while the class is in the larval state.
The class is not yet initialized at this point, but its fields and methods can
be freely accessed by code running in the current thread.
If the <clinit> method completes successfully, the class transitions to the
initialized state.
If an exception is thrown, the class transitions to the erroneous state and can
never become initialized.

The constraints on class initialization are enforced dynamically, at run time.
For example, each getstatic instruction checks the initialization state of the
resolved field's class.
If the class is not initialized, but is in the larval state in another thread,
then the getstatic instruction blocks until initialization completes.

Strict initialization of static fields

To implement strict initialization of static fields, we enhance the larval class
initialization state to track whether each static field of the class has been
set, and whether each static field of the class has been read.

When executing a putstatic or getstatic instruction, if the resolved field
is declared by a class in the larval state in the current thread, the state is
updated to record that the field has been set (by putstatic) or read (by
getstatic).
This occurs even if the field is accessed from another method or class, and even
if the field is accessed through a subclass.

A field declared with the ConstantValue attribute is always considered set.

With this information, the JVM can enforce the invariants of
strictly-initialized static fields:


	
If a getstatic instruction attempts to read from a strictly-initialized
field declared by a class in the larval state, and that field is not yet
set, then the JVM throws an exception, indicating that the field cannot yet
be read.



	
If a putstatic instruction attempts to write to a strictly-initialized
final field declared by a class in the larval state, and that field has
already been read, then the JVM throws an exception, indicating that the
field can no longer be set.



	
Just before a class transitions to the initialized state, its larval
state is checked to ensure that every strictly-initialized static field has
been set; if not, the JVM throws an exception, indicating one of the fields
that must be explicitly set during class initialization.





(In some complex cases, such as during exception handling, a static final field
may be written multiple times during initialization. This is allowed, but only
the ultimate value of the field will be readable.)

The above rules are enforced even if a static field is read or written
reflectively during class initialization via, e.g., the
java.lang.reflect.Field or java.lang.invoke.VarHandle APIs.

Instance initialization today

Whenever a class instance is created with the new bytecode, that instance must
be initialized.
In bytecode, a class can declare multiple instance initialization methods,
named <init>, for this purpose.
These methods are free to execute arbitrary code.
Through a chain of <init> method invocations, every class in an inheritance
hierarchy defines what constitutes an initialized class instance.
Usually, instance initialization includes setting all of the object's instance
fields to appropriate initial values; it may also involve interactions with the
static fields of the class, or other global state.

In Java source code, instance initialization methods are mainly expressed with
constructors, and delegation between constructors is expressed with super(...)
and this(...) calls.
Instance initialization methods may also include code from a class's instance
field initializers and instance initializer blocks.

Each class in a hierarchy has at least one <init> method, and that method
must, at some point before it completes, delegate to another <init> method of
either the current class or its superclass.
This recursion bottoms out at Object::<init>.

An instance whose initialization has begun but not yet completed is, like a
class, considered larval.
It is developing, but not yet fully formed.

Like classes, instances have an initialization state, although this is expressed
only indirectly in the JVM Specification.
Today, an object's initialization state is one of:


	
Uninitialized: The object has been created by a new instruction, but
initialization has not yet started.



	
Early larval: The object is currently being initialized, and limited
operations are available.



	
Late larval: The object is currently being initialized, but is
sufficiently mature that it can be used without restriction.



	
Initialized: The object has successfully completed initialization.



	
Erroneous: The object failed initialization and may not be used.





An <init> method begins execution in the early-larval state.
Most operations, including method invocations, are not allowed on an object in
the early-larval state, and the object may not be shared with other code.
However, its fields may be assigned with putfield.
Eventually, another <init> method is invoked and the initialization process
continues recursively, eventually reaching Object::<init>.
At that point, the instance transitions to the late-larval state and, one by
one, the recursively invoked <init> methods complete their execution and
return.
In the late-larval state, use of the object, including its fields and methods,
is unrestricted; the object may even be shared across threads.
The object is considered initialized once the outermost <init> method returns
successfully.
Alternatively, any <init> call in the stack might fail with an exception; in
that case, the object transitions to the erroneous state and can never become
initialized.

The constraints on instance initialization are enforced statically, by the
bytecode verifier.
Verification determines a type state for each instruction, which is either
restricted (for code operating on an instance in the early-larval state) or
unrestricted (for code operating on an instance in the late-larval and
initialized states, and for code in static methods).

For instructions with restricted type states, the verifier prevents most
operations on the current object.
It also ensures that an unrestricted type state can be reached only via a chain
of recursively delegating <init> calls that eventually reaches
Object::<init>.
The return instruction, which makes a newly constructed object available to
the caller of <init>, is only allowed in an unrestricted type state.

Strict initialization of instance fields

To implement strict initialization of instance fields, we enhance the
early-larval instance initialization state to track whether each instance field
of the class has been set.

In the verifier, this is expressed with a restricted type state that carries a
list of all the current class's strictly-initialized instance fields that have
not yet been set.
A putfield on the current class instance in a restricted type state removes
the named field from the list.

The enhanced type state supports the following rules to enforce the invariants
of strictly-initialized instance fields:


	
An invokespecial of an <init> method, applied to the current class
instance in a restricted type state, requires that if the invocation is of
a superclass method, the list of unset fields must be empty.
(If the invocation is of another <init> method of the same class, there is
no such requirement — the invoked method is responsible for setting the
fields.)



	
A putfield instruction writing to a strictly-initialized final field of
the current class is only allowed in a restricted type state.
(In contrast, putfield is allowed throughout the body of an <init>
method for final fields that are not strictly initialized.)





It has never been permitted to use getfield on an instance in a restricted
type state.
Thus, there is no rule for getfield analogous to the getstatic rule for
static fields, and no need to track whether final fields have been read.

Jumps between restricted and unrestricted type states are not allowed.
Jumps between different restricted type states are allowed, as long as the jump
is to a type state in which fewer fields are set.

These verification rules ensure that all strictly-initialized fields of an
object are set while it is in an early-larval state, before any reads can occur,
and that no strictly-initialized final fields are mutated once the object enters
the late-larval state.
When the verified code executes, there is no need for additional run-time checks
to enforce the initialization invariants.

In a class file, the StackMapTable attribute expresses the
expected incoming type state for a jump target.
In the past, a restricted type state has been expressed simply by including the
special type uninitializedThis in the list of local variables.
But when a class has strictly-initialized fields, the type state may also need
to indicate whether each field has been set.
This is accomplished with a new kind of StackMapTable frame entry:

early_larval_frame {
    u1 frame_type = EARLY_LARVAL; /* 246 */
    u2 number_of_unset_fields;
    u2 unset_fields[number_of_unset_fields];
        // array of NameAndType constants
    base_stack_map_frame base_frame;
        // any other kind of stack frame
}

Alternatively, if a stack frame has any other frame_type but mentions
uninitializedThis, the stack frame is implicitly restricted, with unset fields
inferred as whatever fields were unset in the previous frame.

Strictly-initialized final fields cannot be mutated by deep reflection

Some applications and frameworks use deep reflection, as embodied in the
setAccessible
and
set
methods of the java.lang.reflect.Field API, to manipulate an object's
private or final fields after instance initialization completes.
In JDK 26, the mutation of final fields by deep reflection is permitted but
causes a warning; in a future release, those who need this capability will have
to enable it explicitly at startup.
(See JEP 500 for more information.)

The mutation of strictly-initialized final fields by deep reflection is
inconsistent with the invariants of strict field initialization: Different reads
of the same final field could observe different values.
The setAccessible method therefore categorizes these fields as non-modifiable,
just as it does for static final fields and the final fields of record classes.
Attempting to set a strictly-initialized final field always throws an
IllegalAccessException.
Using --enable-final-field-mutation=... will not enable mutation of these
non-modifiable fields.

To set a strictly-initialized final instance field of a class, you must employ
one of the class's constructors, which has the exclusive ability to assign to
the field.

Strictly-initialized fields require custom deserialization

Object deserialization, as embodied in the ObjectInputStream API, skips the
usual execution of an <init> method in the class being instantiated.
Instead, the API does its own construction via reflective library code.
Much like deep reflection, this capability bypasses the verification-based
enforcement of constraints on strictly-initialized instance fields, and cannot
be used for classes that declare these fields.

The ObjectOutputStream::writeObject and ObjectInputStream::readObject
methods therefore throw an InvalidClassException if a class being serialized
or deserialized declares a strictly-initialized instance field and the class is
not a record class.

To avoid this exception, implement the writeReplace and
readResolve methods.
Doing so causes a replacement object to be serialized and deserialized in place
of the object with strictly-initialized fields.

(We anticipate a future enhancement to serialization which allows you to
designate construction code that ObjectInputStream::readObject can use to
safely create new instances from the data in a serialization stream.
This process will rely on regular constructor invocation, and so will be
compatible with strictly-initialized instance fields.)

Supporting changes


	
In the java.lang.reflect.Field class, the existing
accessFlags
method and a new isStrictInit method reflect the presence of the
ACC_STRICT_INIT flag on fields.



	
The java.lang.classfile API supports the ACC_STRICT_INIT access flag on
fields and early_larval_frame entries in StackMapTable attributes.
When a StackMapTable is automatically generated for an <init> method, it
properly encodes the status of strictly-initialized instance fields.



	
The javap tool displays the ACC_STRICT_INIT modifier and
early_larval_frame entries; it also displays the implicit unset fields of
other StackMapTable entries.



	
The AsmTools utilities
similarly support the ACC_STRICT_INIT flag and early_larval_frame entries.





Alternatives


	
Fields that have a ConstantValue attribute, a longstanding feature of the
JVM, can be thought of as already being strictly initialized: The given
value is assigned to the field before any user code can attempt to read the
field.
But the attribute only works on static fields with a primitive type or type
String, and, unsurprisingly, can only assign constant values.
Many use cases for strict field initialization need to allow initial values
to be derived from constructor parameters or computed with general-purpose
bytecode.



	
In JDK 21, the javac compiler began to issue warnings to discourage
invocations of instance methods from superclass
constructors.
These warnings help prevent late-larval objects from being shared for
general use before their fields have been properly initialized:

class Parent {

    Parent() {
        super();
        // warning: 'this' may not be fully initialized:
        OtherClass.foo(this);
    }

}

class Child extends Parent {

    String s;

    Child(String s) {
        super();
        this.s = s;
    }

}

Warnings about the handling of late-larval objects are useful, but warnings
can be ignored, and a subclass author cannot always control the coding
conventions enforced in a superclass.
Strict field initialization instead requires that fields be assigned while
the object is in the early-larval state, before there is any possibility of
leaking the object to outside code.



	
In some situations, you may wish to dynamically guarantee that a field is
initialized before it is read, but without being forced to compute the
field's value at initialization time.
Rather than adding such complexity to the JVM, this kind of behavior is best
provided via libraries.

For example, you can use a lazy constant to model a final variable
with initialization code that executes on-demand, at the first attempt to
read it:

class Constants {

    final LazyConstant<String> s = LazyConstant.of(() -> lazyInitializer());

}





Risks and Assumptions


	
New JVM features are costly.
We anticipate that there will be multiple meaningful use cases for strict
field initialization, which together will justify its cost.
This depends, however, on the success of new language features that rely on
the new integrity guarantees, such as those discussed
earlier.
It also depends on developers being willing to adopt alternatives to the
traditional top-to-bottom instance initialization sequence.



	
There is a small risk that existing tools may set the ACC_STRICT_INIT flag
on a field by mistake.
The access flag value 0x0800 was historically used to indicate strictfp
methods, which opted in to special strict floating-point semantics that
became obsolete in Java 17.
The chance of confusion is low, however, since strictfp is relevant only
in class files of version 60 or earlier, while ACC_STRICT_INIT is
relevant only in class files of version XX.65535.









Original: https://openjdk.org/jeps/539 · Discussion
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Lightning Memory-Mapped Database Manager (LMDB) 1.0

lmdb.tech · 23 points · Discussion


Introduction

LMDB is a Btree-based database management library modeled loosely on the BerkeleyDB API, but much simplified. The entire database is exposed in a memory map, and all data fetches return data directly from the mapped memory, so no malloc's or memcpy's occur during data fetches. As such, the library is extremely simple because it requires no page caching layer of its own, and it is extremely high performance and memory-efficient. It is also fully transactional with full ACID semantics, and when the memory map is read-only, the database integrity cannot be corrupted by stray pointer writes from application code.

Note: This is the documentation for LMDB 1.0. The docs for LMDB 0.9 are archived here.

See Upgrading From Release 0.9 if you used LMDB 0.9 previously.

The library is fully thread-aware and supports concurrent read/write access from multiple processes and threads. Data pages use a copy-on- write strategy so no active data pages are ever overwritten, which also provides resistance to corruption and eliminates the need of any special recovery procedures after a system crash. Writes are fully serialized; only one write transaction may be active at a time, which guarantees that writers can never deadlock. The database structure is multi-versioned so readers run with no locks; writers cannot block readers, and readers don't block writers.

Unlike other well-known database mechanisms which use either write-ahead transaction logs or append-only data writes, LMDB requires no maintenance during operation. Both write-ahead loggers and append-only databases require periodic checkpointing and/or compaction of their log or database files otherwise they grow without bound. LMDB tracks free pages within the database and re-uses them for new write operations, so the database size does not grow without bound in normal use.

The memory map can be used as a read-only or read-write map. It is read-only by default as this provides total immunity to corruption. Using read-write mode offers much higher write performance, but adds the possibility for stray application writes thru pointers to silently corrupt the database. Of course if your application code is known to be bug-free (...) then this is not an issue.

If this is your first time using a transactional embedded key/value store, you may find the Getting Started page to be helpful.


Caveats

Troubleshooting the lock file, plus semaphores on BSD systems:


	A broken lockfile can cause sync issues. Stale reader transactions left behind by an aborted program cause further writes to grow the database quickly, and stale locks can block further operation.

Fix: Check for stale readers periodically, using the mdb_reader_check function or the mdb_stat tool. Stale writers will be cleared automatically on most systems:


	Windows - automatic

	BSD, systems using SysV semaphores - automatic

	Linux, systems using POSIX mutexes with Robust option - automatic Otherwise just make all programs using the database close it; the lockfile is always reset on first open of the environment.








	On BSD systems or others configured with MDB_USE_SYSV_SEM or MDB_USE_POSIX_SEM, startup can fail due to semaphores owned by another userid.

Fix: Open and close the database as the user which owns the semaphores (likely last user) or as root, while no other process is using the database.





Restrictions/caveats (in addition to those listed for some functions):


	Only the database owner should normally use the database on BSD systems or when otherwise configured with MDB_USE_POSIX_SEM. Multiple users can cause startup to fail later, as noted above.




	There is normally no pure read-only mode, since readers need write access to locks and lock file. Exceptions: On read-only filesystems or with the MDB_NOLOCK flag described under mdb_env_open().




	An LMDB configuration will often reserve considerable unused memory address space and maybe file size for future growth. This does not use actual memory or disk space, but users may need to understand the difference so they won't be scared off.




	By default, in versions before 0.9.10, unused portions of the data file might receive garbage data from memory freed by other code. (This does not happen when using the MDB_WRITEMAP flag.) As of 0.9.10 the default behavior is to initialize such memory before writing to the data file. Since there may be a slight performance cost due to this initialization, applications may disable it using the MDB_NOMEMINIT flag. Applications handling sensitive data which must not be written should not use this flag. This flag is irrelevant when using MDB_WRITEMAP.




	A thread can only use one transaction at a time, plus any child transactions. Each transaction belongs to one thread. See below. The MDB_NOTLS flag changes this for read-only transactions.




	Use an MDB_env* in the process which opened it, not after fork().




	Do not have open an LMDB database twice in the same process at the same time. Not even from a plain open() call - close()ing it breaks fcntl() advisory locking. (It is OK to reopen it after fork() - exec*(), since the lockfile has FD_CLOEXEC set.)




	Avoid long-lived transactions. Read transactions prevent reuse of pages freed by newer write transactions, thus the database can grow quickly. Write transactions prevent other write transactions, since writes are serialized.




	Avoid suspending a process with active transactions. These would then be "long-lived" as above. Also read transactions suspended when writers commit could sometimes see wrong data.



...when several processes can use a database concurrently:


	Avoid aborting a process with an active transaction. The transaction becomes "long-lived" as above until a check for stale readers is performed or the lockfile is reset, since the process may not remove it from the lockfile.

This does not apply to write transactions if the system clears stale writers, see above.






	If you do that anyway, do a periodic check for stale readers. Or close the environment once in a while, so the lockfile can get reset.




	Do not use LMDB databases on remote filesystems, even between processes on the same host. This breaks flock() on some OSes, possibly memory map sync, and certainly sync between programs on different hosts.




	Opening a database can fail if another process is opening or closing it at exactly the same time.




	Copyright
	Copyright 2011-2026 Howard Chu, Symas Corp. All rights reserved.


Redistribution and use in source and binary forms, with or without modification, are permitted only as authorized by the OpenLDAP Public License.

A copy of this license is available in the file LICENSE in the top-level directory of the distribution or, alternatively, at http://www.OpenLDAP.org/license.html.

	Derived From:
	This code is derived from btree.c written by Martin Hedenfalk.


Copyright (c) 2009, 2010 Martin Hedenfalk martin@bzero.se

Permission to use, copy, modify, and distribute this software for any purpose with or without fee is hereby granted, provided that the above copyright notice and this permission notice appear in all copies.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT, INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE. 





Original: http://www.lmdb.tech/doc/ · Discussion
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Ask HN: Since when does Craigslist's front page have emojis?

19 points · Discussion

Today I noticed the inclusion of emojis in Craigslist's listings/categories: https://www.craigslist.org/area/sfbay.Now, Craigslist, as a legacy of the 1990s web, has for a long time stubbornly maintained its minimalist style, to the point where several "modern" startups have popped up to try and offer Craigslist-like services to new generations.
So why this change? And what's with the timing? It's coinciding with the wanton proliferation of emojis everywhere courtesy of everyone's favorite GPT. At a time where people are beginning to feel emoji fatigue, Craigslist, of all places, has decided to put them front and center.
Has Craigslist succumbed to the modern algorithmic context of competing for attention? Is this a small concession so they can largely keep their legacy look while still participating in the zeitgeist?
When and with what intention was this emoji introduction initiated?
And most importantly, how do you feel about the entire thing?


Original: https://news.ycombinator.com/item?id=48739792
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How to organize 3 acquired companies into one coherent website

littlelanguagemodels.com · 13 points · Discussion


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




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




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




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





	day-to-day responsibilities




	previous experiences making IA decisions, positive or negative




	perception of the areas with the highest potential for company growth




	professional goals






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




How Company A plans and delivers items.




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




Put users into categories




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





	Location (by country, city, district)




	Clinical discipline (nursing, surgery, pharmacy)




	Clinical specialty (dermatology, ethics, pathology)




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




	Role (educator, administrator, researcher)




	Institution (academic, commercial, non-profit)






For patients of healthcare providers, groups may include:





	Insurance type




	Age group




	Risk level






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




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




Test with a small group of users




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





	Do labels match user language?




	Do groupings match users’ mental models?




	Does content hierarchy reflect user goals?




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






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




Think horizontally, not vertically




What do I mean by this?




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




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





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




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






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




Vertical vs horizontal content thinking



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




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




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




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




Key takeaways




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





	Start with user goals




	Identify commonalities across products




	Identify opportunities for consolidation and removal across content




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




	Put users into categories




	Test with a small group of users




	Provide multiple information pathways to improve discoverability




	Be prepared for content discussions to get heated






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





Original: https://littlelanguagemodels.com/how-to-structure-your-sites-after-a-big-acquisition/ · Discussion
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Conway's Game of Life, in real life

lcamtuf.coredump.cx · 12 points · Discussion

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

Original: https://lcamtuf.coredump.cx/blog/conway/ · Discussion
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Modeling the Covid-19 Outbreak with J (2020)

datakinds.github.io · 11 points · Discussion
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credit_account.py

def credit_account(payment_id: str, account_id: int, amount: int) -> None:
with engine.begin() as conn:
# Write a record that this payment_id has been processed
result = conn.execute(
text ("""

INSERT INTO applied_payments (payment_id)
VALUES (:payment_id)
ON CONFLICT (payment_id) DO NOTHING

{"payment_id": payment_id},

)
# Apply the credit only if this payment_id has not been processed before
if result.rowcount == 1:

conn.execute(
text("UPDATE accounts SET balance = balance + :amount WHERE id = :id"),
{"amount": amount, "id": account_id},
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transactional_outbox.sql
BEGIN,

INSERT INTO orders (customer, item, quantity)
VALUES ('Alice', 'Widget', 3);

INSERT INTO outbox (event_type, payload)
VALUES ('orde