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Lore – Open source version control system designed for scalability

lore.org · 781 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://lore.org/ · Discussion
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GLM-5.2 is the new leading open weights model on Artificial Analysis

artificialanalysis.ai · 692 points · Discussion


Z ai’s GLM-5.2 is the new leading open weights model on the Artificial Analysis Intelligence Index scoring 51 and it sits on the Pareto frontier of Intelligence vs Cost per Task

GLM-5.2 is the same size as GLM-5.1 (744B total / 40B active parameters) but scores 11 points higher on the Intelligence Index v4.1, placing ahead of MiniMax-M3 (44) and DeepSeek V4 Pro (max, 44). On the first-party API it is priced in line with GLM-5.1 at $1.4/$4.4/$0.26 per 1M input/output/cache hit tokens

Key results:

➤ GLM-5.2 is the leading open weights model on the Intelligence Index v4.1. At 51, it leads MiniMax-M3 (44), DeepSeek V4 Pro (max, 44) and Kimi K2.6 (43)

➤ Improvements across most evaluations, particularly scientific reasoning: GLM-5.2 gains over GLM-5.1 on most evaluations, led by scientific reasoning on CritPt (+16 points to 21%) and HLE (+12 points to 40%), alongside AA-LCR (+9 points to 71%), tau3 banking (+15 points to 27%) and SciCode (+7 points to 50%). TerminalBench v2.1 also improves (+16 points to 78%) and GPQA Diamond gains 3 points to 89%

➤ Leading open weights model on GDPval-AA v2 and competitive with proprietary models: GLM-5.2 scores 1524 on GDPval-AA v2, ahead of MiniMax-M3 (1418) and DeepSeek V4 Pro (max, 1328). This impressive result places GLM-5.2 in-line with proprietary models including GPT-5.5 (xhigh reasoning). GDPval-AA v2 builds on the original GDPval-AA by baselining Elo to human performance at 1000, introducing a rotating panel of frontier-model judges, and raising the turn limit from 100 to 250 for longer-horizon agent trajectories

➤ GLM-5.2 uses more output tokens per task than other leading open weights models: the model uses 43k output tokens per Intelligence Index task, up from GLM-5.1 (26k) and above MiniMax-M3 (24k), Kimi K2.6 (35k) and DeepSeek V4 Pro (max, 37k)

➤ On the Intelligence vs. Cost per Task Pareto Frontier: GLM-5.2 is on the Pareto frontier of the Intelligence vs Cost per Task chart, with the lowest cost per task among models at its intelligence level. GLM-5.2 costs ~$0.46 per task, compared to GLM-5.1 ($0.25), Kimi K2.6 ($0.31), MiniMax-M3 ($0.18) and DeepSeek V4 Pro (max, $0.05)

Additional Model Details:

➤ License: MIT

➤ Size: 744B total parameters, 40B active parameters, equivalent to GLM-5.1

➤ Context window: 1M tokens, up from 200K on GLM-5.1

➤ Pricing: $1.4/$0.26/$4.4 per 1M input/cache hit/output tokens

➤ Availability: Alongside Z ai's first-party API, GLM-5.2 is available across third-party providers including DeepInfra, Novita, Nebius, Parasail, Siliconflow, GMI Cloud, Baseten, and Fireworks



GLM-5.2 leads all open weights models on GDPval-AA v2, our primary metric for real-world agentic performance. At 1524 it places ahead of MiniMax-M3 (1418) and DeepSeek V4 Pro (max, 1328), and is effectively level with GPT-5.5 (xhigh, 1514). We visually inspected GLM-5.2's outputs across a range of GDPval-AA tasks. We have attached a selection below.






GLM-5.2 scores 4 on the AA-Omniscience Index, up from GLM-5.1 (2). The gain comes from both higher accuracy (25.1% vs 24.2%) and a lower hallucination rate (28.1% vs 29.4%), with attempt rate flat at 47%.



GLM-5.2 uses 43k output tokens per Intelligence Index task, of which 37k is reasoning. This is up from GLM-5.1 (26k) and higher than open weights peers MiniMax-M3 (24k) and Kimi K2.6 (35k), placing it among the less token-efficient open weights models at its intelligence level. GLM-5.2 sits off the most attractive quadrant on the Intelligence vs Output Tokens chart.



Breakdown of the individual evaluations in the Artificial Analysis Intelligence Index v4.1.



Compare GLM-5.2 with other leading models at: https://artificialanalysis.ai/models/glm-5-2




Original: https://artificialanalysis.ai/articles/glm-5-2-is-the-new-leading-open-weights-model-on-the-artificial-analysis-intelligence-index · Discussion
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Want your images back? That'll be $5

lutr.dev · 556 points · Discussion

We're in the era of trillion-dollar companies, but that doesn't mean you should leave $5 on the table!

Take, for example, Photobucket. In case you've never heard of it, it is the Imgur-equivalent of ages ago. I was using it as a kid to upload images there and link them on various forums. A nice, simple website that just did its job.

So what's my old pal Photobucket doing now?

Well, recently, I was going through my old accounts and started cleaning them up. Deleting what needs to be deleted, restoring passwords to what was no longer working, things like that1...

And that's how I remembered about Photobucket!

Now, mind you, that was after I'd already found my old Imgur account with hundreds of old (and nostalgic!) screenshots that I then backed up safely. So I was really excited! This Photobucket account must have been... damn... even older! Who knows what remnants of my childhood I'll find there?

And so, I logged in expectantly. Ready to be amazed! Prepared to drop a nostalgia tear! Excited to finally...

Wait, WHAT?!!

[image: Photobucket paywall titled 'Recover Your Account & Reclaim Your Memories', showing payment options and $5/month pricing]You fu...
You shared them. We protected them.

...

AGAINST WHAT?!! Because it sure as hell isn't against corporate greed! More like:


You shared them. We paywalled them. (And you should thank us!)



So I now have to pay for the images I uploaded on a (previously) free service?!! No way, I'm not doing that! Take my images and keep them on your servers until you go bankrupt! I won't endorse such behavior by giving you money.

I'm no fool!

...

But... I mean it's just $5... Surely my childhood memories must be worth more than that, right? And I guess it's kinda nice they didn't delete them... So, okay, I'll give this some thought and...

[image: Photobucket purchase screen showing '$5/month' selected, with '$50/year — Save $10' as the alternative]Oh. My. God.
$5... PER MONTH?!!

So this unassuming claim:


It's time to relive them for just $5.



from the sweet-sweet Photobucket Inc. was missing just a tiny little detail... a footnote... some legalese, as you might say... That it's a MONTHLY SUBSCRIPTION, MAYBE?!!

THE. BLATANT. GREED!

So they're hoping that I'm curious, I pay for this crap, and then forget about my MONTHLY SUBSCRIPTION? Oh no, no, no. That's almost evil. Paywalling my childhood memories in order to trap me into accidentally subscribing to your useless service? Hoping I'd then cancel it after maybe a few years, when I finally notice an odd expense on my card?

NO.

Just no. I won't stand for this. Childhood memories be damned!



[image: SpongeBob SquarePants time card reading '5 Minutes Later...']


Aw man... I really wonder what's in there... I mean it's just a subscription... I pay the $5, I download my images, I cancel the subscription, and I'm outta there. May God be my witness that it wasn't an easy call, that I fought for my dignity!

Ok, let's do this quickly. I want to minimize the pain.

Enter the card details... click on Pay by Card... wait a bit...

[image: Photobucket confirmation email reading 'Thank you for subscribing.']You're welcome......
And I'm in!

Finally! Really wondering what's in here! Let's take a... look......

Oh... No...

[image: Empty Photobucket dashboard showing 0 images and the prompt 'Start filling your bucket!']Start... filling... your bucket...
IS IT FREAKING EMPTY?!!

...

I think I hate myself now. I'm such a fool!!! That's what I get for going along with these predatory tactics... Should've known this would happen. I guess I was using a different, even older Photobucket account as a kid, or something.

...

Wait.

Photobucket. You must have known I don't have any images on my account. AND YOU STILL MADE ME PAY?!! Reclaim your memories my ass.

That's it, I'm done.



[image: SpongeBob SquarePants time card reading 'One Hour Later...']WAIT


I knew I forgot something!

[image: Photobucket cancellation email reading 'Your subscription has been canceled. We're sorry to see you go, but we hope to see you again in the future!']Are you sorry now? Is that right?
Okay. Now I'm done.



Editor's note

As I was writing and reliving this beautiful experience, I noticed a little footnote on the payments page:

[image: Photobucket fine print reading 'You will be charged $5 per month until cancelled. We have a 48 hour refund policy.']Emphasis added by me, of course
Did I notice this in time to request the refund? Of course I didn't. Those 5 beautiful dollars are forever gone.

But maybe this helps someone... Yay to the movement against corporate greed!... 🍻



Update

This post ended up being pretty popular on Hacker News with lots of fun discussions. Two things worth mentioning:


	
Just to be extra clear, I don't believe Photobucket intentionally deleted all the images I uploaded and then asked for $5/mo just because they hate me. While I do remember uploading things there as a kid, I bet I was using an even older account.



	
It was suggested that I request a chargeback from my card. Apparently debit cards also allow them, didn't know this! I might give it a shot, who knows, maybe I'll end up paying $0 for this story!





...

Ok, no, paying $0 won't happen. Apparently using Vercel to host a personal blog might not be the best idea. I'm nearly reaching the limit of Edge Requests in just 2 hours after the post. According to trustworthy Claude, the site will go down if I surpass it?...

[image: Edge requests: 779k / 1M]Big number bad
So I'll probably end up doing this2:

[image: Upgrade to Vercel Pro for $20/mo]Photobucket strikes back! (and definitely not my technical ineptitude)
No mention of any refunds though, I checked! :P



	
I was bored. Also, going through a finite list of things and completing them one at a time feels satisfying... even productive! However, feels is the correct verb here. ↩



	
And migrate to Cloudflare Pages or something, when I have some time to spare. ↩









Original: https://www.lutr.dev/want-your-images-back-sure-that-ll-be-5-dollars · Discussion



04

Hacker News but for independent blogs

bubbles.town · 475 points · Discussion

5034 independent, personal blogs. One front page. Ranked by votes and freshness, shaped by you.
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          (The Art Of Not Asking Why)
        


        
          22 hours ago · Life · 0 comments
        


      

      
        9
        
          ▲
        
      


    

  

  
  	
    
      
        
          Stories Of Ireland by Brian Friel
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Original: https://bubbles.town/ · Discussion



05

U.S. science is in chaos

scientificamerican.com · 468 points · Discussion

Last year Christopher Reynolds started to worry that his space telescope was going to be killed.
The mission had started taking shape nine years earlier, a billion-dollar orbiting observatory that would look back in time into the early universe to study the first black holes, the formation of galaxies, and more. Eight teams of researchers pitched NASA their ideas; Reynolds, an astronomer at the University of Maryland, was part of a group that wanted to deploy a new technology: x-ray mirrors made of single-crystal silicon. It sounded promising enough that in October 2024 Reynolds’s group got a $5-million grant from the agency to refine the idea—the Advanced X-ray Imaging Satellite, or AXIS. The scientists teamed up with spacecraft builders at the nasa Goddard Space Flight Center. “Everything seemed to be going pretty well,” Reynolds says. “And then we started to get hit by programmatic chaos.”
Last June the budget hawks in the Department of Government Efficiency (DOGE) pushed NASA into offering a broad package of buyouts, paid leave and early retirement. Over the next few weeks nearly 4,000 NASA employees—about a fifth of the workforce—took the deal. Reynolds’s AXIS team lost 20 people. The engineer designing the heaters to keep the x-ray mirror at a constant temperature: gone. The lead project manager: gone. William Zhang, the astrophysicist who invented the telescope’s mirror technology: gone. “We were literally left with their PowerPoints, trying to figure out what they’d done and where we were with aspects of the design,” Reynolds says.

On supporting science journalism
If you're enjoying this article, consider supporting our award-winning journalism by subscribing. By purchasing a subscription you are helping to ensure the future of impactful stories about the discoveries and ideas shaping our world today.

Around the same time President Donald Trump’s budget proposal came out—with massive cuts to science funding. In the U.S., private money funds vast amounts of scientific development research, and philanthropy contributes a bit, but something like 40 percent of all the funding for basic, blue-sky, exploratory research comes from the federal government. The program that would have funded AXIS was zeroed out entirely.
That was just the request, Reynolds figured at the time; Congress still has to do the actual appropriation. “In any normal year, that’s what would have happened,” he says. “But the center leadership started quite quickly aligning their priorities to the president’s budget request.”
Goddard reassigned engineers to projects that would be funded if Congress approved the budget as written. Reynolds’s team lost its systems engineers, which in turn delayed sharing of AXIS’s proposed design with Goddard’s cost analysts and schedule specialists. “We got our very first cost estimate in the middle of September 2025,” Reynolds says. “We were 10 percent over budget.” He started trying to find things to cut. But then, in October, the federal government shut down. “The whole center just stopped,” he says. “Everything stopped.”
When the shutdown ended in mid-November, Reynolds’s team had just two weeks to get on budget. It failed. The plan the group submitted would cost too much and take too long. “Our last hope was that NASA headquarters would understand what had gone on and give us some leeway,” Reynolds says. NASA did not. After nearly 10 years of work, AXIS was dead.
Now, Reynolds says, he’s fine, mostly. He’s a tenured professor and has other research to work on. “The jobs that are lost are the future jobs,” he says. “And there’s an entire field of study in which U.S. leadership is at stake.” The hardest part, though, is how it happened. DOGE’s cuts sliced through American research grants like a thresher, “but this was much murkier,” Reynolds says. “We were never canceled. We were just starved to death.”
Countless scientists around the country are going through the same thing. Thousands of federal grants have been frozen or canceled, with perhaps 2,600 still in limbo—about $1.4 billion worth. The National Science Foundation and the National Institutes of Health are awarding three quarters of their usual number of grants. Fewer people are entering graduate programs. Nearly 95,000 scientists have left federal government employment. The NIH used to issue as many as 850 “Notices of Funding Opportunity” every year—requests for proposals that sought specific kinds of research. In 2025 the agency issued 120. By mid-March of 2026, the NIH had sent 14.
What’s going on is nothing short of a generational change in how the U.S. organizes its scientific enterprise. More than that, science feels different. Its purpose, its existential vibe, seems to have shifted. The cultural status of the people who do it has changed. And they don’t understand why.

The prevailing emotions among scientists right now are rage and shock. A survey conducted by science news website STAT found that more than half of researchers with grants from the NIH—once a reliable source of $40 billion a year—reported some level of disruption to their funding: a total freeze, a delay in disbursement or a reduction in amount. And 81 percent of researchers in tenure-track positions said they were concerned that funding disruptions could affect their productivity enough to jeopardize their chances of getting tenure.
Now, to be sure, the end product of science is supposed to be science, not grants or tenure. Applying for highly competitive grants with limited funding is what scientists have always had to do to carry out the science—a flawed process with few alternatives. But arbitrary cancellations and delayed disbursements are unprecedented. And justifying them on the basis of politics—prohibiting, for instance, grants that include language referencing diversity, equity and inclusion (DEI)—was unheard of until now.
When Jenna Norton, a program director at the National Institute of Diabetes and Digestive and Kidney Diseases (NIDDKD), first got to the NIH 12 years ago, she wanted to increase research into the social determinants of health—structural racism in home-loan practices meant that nonwhite people got iced out of home ownership and generational wealth, which forced them to live in neighborhoods closer to toxic sites such as factories and highways, without sidewalks and amenities. “It’s a challenging field to quantify, but we’re getting to a place in science where we can start asking these questions,” Norton says. Now the topic is verboten in U.S. grants. “That whole line of research has been shut off and censored because some people find the words ‘structural racism’ offensive.”
[image: Illustration showing a collage of themes. Large gears, a hand holding a magnifying glass, American dollars and flag plus individuals dressed in lab coats and business attire.]Mari Fouz (illustration); Getty Images (photographs featured in illustration)
Political operatives at the NIH passed around lists of words that grants weren’t allowed to use—in either applications or existing, funded projects. Program managers across the NIH and the NSF were told to ask affected researchers whether they’d care to change the language in their research descriptions or risk losing their funding. Some researchers whose grants Norton managed at the NIDDKD called her to say they wanted to preemptively change the language in their grant applications—before they’d been dinged. Norton complained so much that she was placed on administrative leave, although she has since been reinstated.
Of course, not all lost science had obvious political implications. As Reynolds, the AXIS lead researcher, puts it, “whether there are black holes at a redshift of 10 or not is not a partisan issue.”
These kinds of obstacles are a new experience for most researchers. Getting into a career in science was already hard—students often undertake intellectually taxing and physically grueling academic work lasting years longer than most people spend in school, with limited remuneration. The people who do it tend to be mission-driven: they want to help others, learn something about the universe or invent something new. If they consider the political implications, it’s because they’re intrinsic to the work. “It’s not just that people feel their career is under attack,” says one longtime public health researcher. “They feel they personally are under attack.”

DEI associations aren’t the only topics that get captured by the new political filters. Now, for the first time, grant recipients aren’t allowed to subcontract to collaborators on projects overseas. “That’s obviously a problem when you study nasty diseases such as Lassa fever and Ebola, because they’re not in this country,” says Kristian Andersen, an evolutionary biologist at Scripps Research in La Jolla, Calif. “That’s my whole career. This is why I came to the United States.”
Most years, when Andersen advertises a postdoctoral research opportunity in his laboratory, he gets up to 200 applicants with perhaps a third of them from Europe. This year he had 100 applicants and none from Europe. Typically his lab would apply for two or three so-called center grants every year. This past year there were none in virology, immunology or viral immunology to apply for. So what’s next? Andersen, who’s Danish, says that “for people like myself, I think the best option is probably to leave and do science elsewhere.” And he isn’t the only one thinking of getting out. Of about 1,650 scientists who responded to a poll by the journal Nature, 75 percent said they were considering it.
“The most passionate and creative scientists are very intuitive and very driven by emotion and curiosity,” says Gregory Feist, a psychologist at San José State University who studies scientists. “Until Trump, they’d been able to keep political questions out of mind.” Their work was, if not above politics, at least outside it—essential to everyone, regardless of where they were on the political spectrum.
Now they see things differently. “The big eye-opener for me this past year is how quickly things can change,” a NASA climate scientist says. This shock at the ease with which the government can rewrite the system came up in multiple interviews. “Is your grant going to be frozen? Is it going to be terminated? Is it going to be reinstated? Is it going to be delayed because you’re required to change the wording?” asks Scott Delaney, a former Harvard University epidemiologist who co-created the watchdog group Grant Witness. “The reality is, because of what happened and what’s happening now, the trust between researchers and the federal government is completely broken.”
Without that trust, the entire system could blow apart. “Laboratories are going to close. Trainees are going to go to other countries or pursue nonscience careers,” says Carole LaBonne, a developmental biologist at Northwestern University. “This compact that has existed since World War II, that made the U.S. the successful, prosperous nation that it is, is being dismantled.”
What broke the compact? Several researchers identified the response to the COVID pandemic as a flash point. Public health guidance flailed initially on questions of masking, school closures and frontline drugs. It also produced a good vaccine in under a year, an unheard-of success. Ultimately around a million people died of the disease within the first two years.
The experience damaged trust in science and scientists. It’s still high—the number of people saying they have a lot of trust in science has hovered around 77 percent for years. But it was 10 points higher before COVID, and it now splits hard along lines of political affiliation. “Especially in the U.S. and with social media, all of a sudden everybody was an expert on COVID. So much of it was just bullshit,” Andersen says. “And then at some point bullshit was all that was left.”
That helps to explain how a nonscientist such as Robert F. Kennedy, Jr., known for unorthodox and unproven ideas about health and medicine, became leader of the Department of Health and Human Services with oversight of the NIH. But it doesn’t explain how Elon Musk, an industrialist and the richest human to ever live, got the power to excise so much of the country’s research. It doesn’t explain why the former conservative think tanker Russell Vought could use control of the wonkish Office of Management and Budget to zero out research funding.
“I would like to see more people speaking up, but the fact is, mostly people don’t.” —Kristian Andersen Scripps Research

There’s a strain of antipathy to universities and academic truth-seeking in far-right conservatism, certainly. But other than burn-it-all-down nihilism or anti-intellectualism, why nuke the social contract between government and science? One possibility is that the deal was already dying.
In the first half of the 20th century, businesspeople, policymakers and scientists trying to figure out how airy academic research got turned into useful stuff came up with what’s now called the linear model of innovation, a theoretical (and contested) sequence that went from funding to basic research to applied research to the development of a technology or product. The best-known codification of the model came toward the end of World War II in a report called Science: The Endless Frontier, by Vannevar Bush, an engineer who had headed the wartime Office of Scientific Research and Development. Bush understood that applied science had won the war for the Allies—not only the atomic bomb but also radar, penicillin, food preservation, cryptography, and so on. Nerds saved freedom’s bacon, but Bush and others had had a hell of a time getting that nascent scientific potential onto the battlefield. So Bush proposed putting all of U.S. science on retainer.
Basic research, Bush wrote, was “performed without thought of practical ends” and “creates the fund from which the practical applications of knowledge must be drawn.” So he proposed a vast expansion of the state’s capacity to do science, via funding managed by agencies such as the NSF and the NIH. The government would give tax dollars to scientists so they could cast around in the dark doing basic research. Irregularly, some of that work would lead to new drugs or communications satellites or optimized food crops. Not every dollar of government support for science would result in a blockbuster drug or a billion-dollar technology, but a majority of blockbuster drugs and billion-dollar technologies would derive from government support. So the government promised to fund a lot. And in return, the scientists promised to jump through the government’s hoops and respond to an occasional Bat-Signal. “That’s the handshake between science and the market,” says Benjamin Jones, an economist at Northwestern, who studies innovation.
It sounds like a business- and defense-minded strategy. But as innovation researcher Benoît Godin points out, even though Bush agreed with business interests about the fact that research and the training of scientists led to industrial progress, his rationale was explicitly social. “Without scientific progress the national health would deteriorate; without scientific progress we could not hope for improvement in our standard of living or for an increased number of jobs for our citizens; and without scientific progress we could not have maintained our liberties against tyranny,” Bush wrote.
In fact, by the 1960s military and industrial interests had mostly lost patience with the ivory-tower exploratory side of the equation. The leaders of American capital and finance certainly wanted to goose scientific and technical innovation, but they thought the real problem was where the money went and how much was available. Banks didn’t want to risk loans to iffy tech start-ups with no collateral. But a special kind of investor—a venture investor—would bring high-risk dollars to research in return for partial ownership of the company doing it.
That approach seemed to stall out, too. In 1977 William Casey, future director of the Central Intelligence Agency, wrote a report for the U.S. Small Business Administration arguing that it was because venture capital didn’t have access to enough money. His new model for innovation, says M. R. Sauter, a historian of technology at the University of Maryland, brought to the center not basic research or even applied engineering but, simply, money—and the investors who had it. Casey’s report recommended changing the regulations in the Employee Retirement Income Security Act of 1974 so that institutional capital, like retirement funds, could enter the riskier venture game. In 1979 Congress did just that.
And in 1980 Congress passed the Bayh-Dole Act, moving ownership of the results of government-funded university research from the government to the universities. Now a blockbuster new drug or search algorithm could be a windfall for a university, and university administrations had common cause with venture investors. More basic discoveries started getting turned into dollars. But the alliance shifted the emphasis from state capacity to financial outcomes.
Today the most influential private-sector developers of technology are in Silicon Valley, and their perspective on innovation is that it should move fast, disrupt markets and make money. That perspective is influencing government financing of science more than ever before. “Right now the [Trump] administration is very destructive and is changing its mind all the time. It has this dimmer view of science and also sort of wants to win in technology,” says Jones, the Northwestern economist. “That is fueled somewhat by the disruptive orientation of successful people in Silicon Valley who are having an influence.”
“I think that perspective is flat-out wrong,” Jones adds.
For most of this century pretty much every metric of scientific productivity—new results, new discoveries and new inventions—has appeared to be down. This idea is controversial, and the data are difficult to measure, but that’s academic because this nominal downturn opened the institutions of science to criticism that it was scientists who were failing to honor the bargain. Maybe it’s no surprise that the whole thing has turned into what Arizona State University sociologist Edward Hackett calls “academic capitalism.” Today’s investors and policymakers think all research should be economically relevant and assist in the accumulation of capital. A “knowledge-based economy,” says Lancaster University sociologist Bob Jessop, wants all scientists to be entrepreneurs. Which all sounds familiar.
This view might be why the newly reconstituted President’s Council of Advisors on Science and Technology includes just one scientist, a physicist. The other 12 members are Silicon Valley luminaries such as venture capitalist Marc Andreessen and Jensen Huang, CEO of computer chipmaker Nvidia. And in March, Trump nominated venture capital investor Jim O’Neill as director of the NSF. Companies that work on artificial intelligence, the hot tech of the moment, tout the ability of their products to take over the labor of doing science, from analyzing data to formulating hypotheses. “GPT-5.2 is kind of already intelligent enough to be a soft collaborator in many scientific inquiries,” says Sébastien Bubeck, a computer scientist at OpenAI.
That’s not the world scientists want, but it’s the one they’ve got. The problem is, subjecting science to political taste tests and a more commercial mindset almost certainly means fewer world-changing results. No one can ever know when noodling around with Gila monster saliva will yield anti-obesity GLP-1 drugs. And putting politicos atop the pyramid of grant evaluations, scientists say, will be a disaster. Researchers who manage to get grants to study health outcomes on the condition that they ignore the effects of variables such as socioeconomic status, gender and ethnicity won’t even be able to publish their findings, because peer reviewers, an NSF director says, “are not going to suddenly indulge this fantasy.” They’re going to demand that studies factor in relevant variables.
Last year a team of economists imagined what this new future might look like by creating an alternative past. In 2025 the NIH cut the amount of grant money awarded by more than 40 percent compared with years prior. What if, the team members asked, the NIH research budget had been 40 percent smaller for the past few decades? Grants in the bottom 40 percent of the priority queue, they reasoned, wouldn’t have been funded. The team tracked those grants to their outcomes—research that never happened in this parallel universe—and found that something like half of all drugs simply wouldn’t exist today. The lost therapies include imatinib, the first real treatment for chronic myeloid leukemia, and the lung cancer drug erlotinib.
What are scientists supposed to do about all this? “I would like to see more people speaking up, but the fact is, mostly people don’t,” Andersen says. “They don’t want to be a target of the federal government. Having been in that, and still being in that, [I can say] it’s not very pleasant.”
Like many other scientists, Andersen expresses disappointment in what he sees as a failure of the institutions of science—the national academies, the American Association for the Advancement of Science, universities—to mount a louder opposition. “We have seen none of that, especially from the academies,” he says.
Some scientists try to just keep their heads down and keep working. Others know they can’t. “In public health, we have a proud history of organizing, right? We were campaigners,” says Gregg Gonsalves, an epidemiologist and policy professor at Yale University. By the 21st century that had changed. “We were told it was not important, that what mattered was the number of grants and publications you had. ‘Forget all the social and political things; those are incidental.’ Turns out they were not. They’re core to it.”
Gonsalves, who was involved in the fight to care for people with HIV and AIDS in the 1980s, says that scientists now have another job: “bearing witness and putting evidence on the table. It may not be persuasive to Russell Vought or Marco Rubio, but it is for the dossier, for the truth and reconciliation commission, for the Nuremberg trials that come after,” he says. “Keep the receipts. Write down what you see. Tell them what they did. We’re very good at documenting how X leads to Y.”
That’s the thing about generational shifts. There’s always a next generation after this one.
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AI demands more engineering discipline. Not less

charitydotwtf.substack.com · 276 points · Discussion

A few days back I wrote a piece called “AI enthusiasts are in a race against time, AI skeptics are in a race against entropy.” 
I have notes on a whole pile of AI-related topics that I’d like to cover in depth: AI mandates, communication norms, code review, AI art, and more. Unfortunately, I got too many interesting responses to my last piece, and now I have to address those before I can move on to other topics. 😉
There were two types of interesting responses: the first on the technical merits, the second on ethical grounds. I will respond to each of these separately. Let’s take the technical side first, because it’s easier.
Somehow, a subset of readers came away believing I was telling everyone to ditch code review and push their shittiest code straight into production without reading it, right now, tout suite.1
That is not what I am doing. That is not what I think you should do. But I did not pick that example at random, and I will tell you why.


It’s easy to forget, but for most of 2025, the idea that AI-generated code was slop and might always be slop was not only a reasonable position to hold, it was the default, mainstream position.2
That question was answered decisively last November. Ever since Opus 4.5 came out, AI has been able to generate code that is approximately as good as that of the median software engineer, at least for common patterns, and much faster and more cheaply. I came out of a book hole and realized this in January, and over the first few months of 2026, it seemed like everyone around me was having a similar realization.
But many saw it coming much sooner.
The popular narrative holds that Opus 4.5 was what changed. But Opus 4.5 was more like the tipping point. Agentic harnesses (the code that wraps the LLM in a loop with tools) became a real thing in mid 2025, with precursors building back to late 2024. Tool use, function calling, MCPs…all of this wave was building over the course of 2025, and crested into real general purpose usability at the end of the year.
That’s what the enthusiasts were trying to tell us last year. Not only “this is coming”, but “this is coming faster than you think.” 
As it turns out, they were right.
As you may know, I come from the reliability side of the house. The compliment I will pay to myself and my people is that we do not struggle to adapt to new realities. As soon as a problem is real and in front of us, we adjust smoothly, even eagerly, thanks to an unwholesome zest for lapping up disgusting technical messes (and the campfire tales we get to tell later).


The un-compliment I will pay myself and my people is that we sometimes struggle to accept that progress is real, that the continued existence of bugs and edge cases does not diminish the fact that huge swaths of problem space do get more-or-less solved over time, to the point they can be taken for granted by most people.3
The speed at which code went from total crap to “ah damn, that’s not bad” is what I have in the back of my mind, as enthusiasts are telling us that harness engineering and AI validation is real, it’s already here, and it’s getting better astonishingly fast.
Holding out for “I’ll believe it when I see it” was forgivable the first time, but much less so the second time. This is what it feels like to be on the inside of an exponential change curve, turns out.4
I want to pause here and be very clear about what I think is happening. Then I’m going to tell you what specifically I am excited about, and why. 
You are under no obligation to join me there. But there are way too many sweeping statements out there right now about “it was never X” — “it was always Y” — “the future belongs to xyzzy” 🤮 — and I want to be crystal clear how conditional and specific and contextual my claims are.
What happened in 2025 was this: the economics of code production were turned upside down. Instead of being very hard, time-consuming, and expensive to generate code, it became effectively free and instant. Lines of code went from being treasured, reused, cared for and carefully curated, to being disposable and regenerable, practically overnight.
For most of computing history, the primary way people have learned to understand software is by writing the code. Once you've achieved some mastery, reading and discussing code gets you most of the way there. (I might argue that software engineers have always relied far too heavily on the code instead of sensemaking the system through observability.)


Many great software engineers hold that true product of every (good) software engineering team has always been a shared understanding of the software we own. That it gets stored as cache state in our fragile little meat brains, frequently flushed to disk, deployed to production, committed to github, but our minds are where meaning has always lived. 
Is it any wonder that software has always been such a fiercely collectivist endeavor, exquisitely sensitive to relationship dynamics and manners and questions of fairness and emotional valence? It’s exactly what you’d expect when part of your brain lives in other people’s brains, and your collective interdependence is sky high.
It’s something that I love about this industry. But there’s no denying that minds have been a poor container for certain aspects of the software development model. We are forgetful, distractible, impatient. We are bad at spotting small details, we grow habituated to repetition. Worst of all, the model in our heads diverges massively and perpetually from the world our users interact with. 
Anyway, SREs have never quite bought that explanation. To us, it’s clear that the true product of every (good) software engineering team is production.
Only prod is prod. Test in prod, or live a lie.
(This is all backstory. I am getting to the point, I promise.)
We issued our AI mandate last August.5 I had seen enough to know that this was happening, and it was time to do the responsible thing. Honeycomb is a devtools company, and people come to us to help with hard problems on the forefront of technology. I was all in on AI, but I can’t say I was super excited about it, in my heart of hearts.6


Then I found Chad Fowler’s writings on Phoenix Architectures.
If you don’t know what I’m talking about, you should honestly stop reading my shit right now and go read his. Chad is the guy who coined the term “immutable infrastructure” in 2013. His best-known essay is “Relocating Rigor”, because Martin Fowler7 mentioned it recapping a Thoughtworks meetup on the future of software. I replied with “Production Is Where the Rigor Goes”, complaining that they didn’t talk about production enough.
When I wrote that, I think “Relocating Rigor” was the only piece I had read. But soon I found the rest of it, and after reading two or three essays, it justclicked. I knew exactly what he was talking about. I could predict the rest of what he was going to say. And then, reader…then I got excited.
I am going to give you a small sample of Chad quotes, just enough to get the gist. Here’s one from “The Death and Rebirth of Programming”.
Immutable infrastructure. Stateless services. Containers. Blue-green deployments. Infrastructure as code.
These ideas all share a common premise: never fix a running thing. Replace it.
AI pushes this premise beyond infrastructure and into application code itself. When rewriting is cheap, editing in place becomes risky. Mutation accumulates entropy. Replacement resets it.

Another favorite: “The Deletion Test”.


Here’s a simple test you can apply to any software system you work on:
Imagine deleting the entire implementation.
Most engineers experience deletion as existential. Code feels like the thing. It’s what we write, review, version, deploy, and debug. Losing it feels like losing the system itself.
When people say, “We can’t just throw the code away,” what they usually mean is something more precise:
	We don’t know exactly what behavior is required.

	We don’t know which failures are unacceptable.

	We don’t know what invariants must always hold.

	We don’t know how to tell if a new version is correct.

	We don’t know which bugs are intentional fixes for forgotten edge cases.


Those are not code problems. They are evaluation problems.
Code becomes precious when it is the only place knowledge lives.

and,


For most of software history, treating code as durable was reasonable.
We treated code as permanent because the labor to produce it was the bottleneck. Rewriting was expensive. Re-validation was risky. Implementations accumulated meaning over time. Structure, tests, comments, bug fixes, and tribal knowledge fused into something you learned not to disturb.
That made sense when production was the constraint.
When regeneration is easy, code stops being an asset and starts acting as a cache: a materialized view of understanding that is useful while current, disposable when stale.

“A materialized view of understanding that is useful while current, disposable when stale.” I think that might have been the exact line that made it click in my head. 
I am just barely old enough that my first job title was “System Administrator”. I was a teenager, working at the university, with root on every machine in the days before they learned they should definitely not do that.8
I lived through the shift from handcrafted server pets to immutable infrastructure cattle. I didn’t really understand what was happening at the time, but I’ve contemplated it a lot in recent years. I wrote this in the final chapter of “Observability Engineering”, 2nd edition (available for download as of Wednesday, June 17th!):
The shift from handcrafted servers to immutable infrastructure taught us that mutability is the sworn enemy of understanding. Any artifact that is edited in place creates drift. Drift is what makes systems impossible to maintain.
Our ability to kill and regenerate infrastructure components is the reason we trust it. At Honeycomb, we kill the oldest Kafka node off via cron every Tuesday. That’s why we are confident in our bootstrapping and balancing processes: everything is repeatable, the data can be regenerated, the commitments live elsewhere.
The fact that we cannot regenerate our code in the same way is a sign that we do not understand it. We do not know which commitments we have made, we do not know which dependencies will break. We find them by breaking them, mostly.



Think of all the years of your working life you have wasted on painful migrations and rewrites. Think of replacing load-bearing legacy code. Think of all the strangler figs.
Lines of code have been doing too much. The code has been the bundled up repository of developer intent, user expectations, implicit and explicit behaviors, the only fossilized composite record we have of bugs gone by. It’s too much! 
And look at all the domains that have been neglected due to the towering, all-consuming expense of maintaining and mutating lines of code. Where are the artifacts I can review and discuss to understand how our architecture is evolving? Where are our architecture artifacts, period? What if we could discuss and converge on an architecture diagram, and the code could be regenerated from changes to the architecture, instead of the architecture being kinda-sorta inferred from the code?
I am not asserting that all code will eventually be AI-generated to spec, bypassing human understanding. The feasibility of this whole endeavor hangs on the question of what a spec is, or what a spec could be. Anyone who has ever done a painful database migration should have learned some goddamn humility about our ability to extract and formalize users’ expectations in a replayable, automate-able way. 
But I think that every step we can take in that direction will be good for us.
The tools to do this don’t exist yet, but many of the ideas do exist. Most come from operations and QA, two domains that software engineering has historically been rather snobbish about. 
Those tests and techniques are not about testing for correctness or what ought to be happening, they are about observing and encoding what is happening. Behavioral tests, characterization tests, capture/replay, traffic splitters. Observability (the good kind).


Having nondeterministic code in production is finally forcing us to do the things we should have done all along. Instrumenting with traces. Tests and evals in production. Production is not what happens after development is over, production is a stage of development.
Human brains are not good at validation. The nitpickiness, the repetition. This is the worst thing to be clinging to, y’all. There are so many better things for us to want to preserve and assert for ourselves in the production and maintenance of software. We are never going to beat the machine when it comes to validation — we are literally the weakest link! 
My money’s on humans for a good long time when it comes to creativity, inspiration, leaps of logic, and a lot of other things, but PLEASE do not rest your killer argument for humans in software on us being the best quality gate. OMG. 🙈
Alright. I’m almost done here. Just one more thing. 
I think what many engineers have found so alienating and terrifying about the last two years of AI discourse has been the way so many prominent AI voices appear to be gleefully declaring that software is no longer an engineering problem. “SaaS is dead!” “Making AI great at coding was the strategy that unlocks everything else”, and so on. Even Adam Jacob, one of my dearest friends and someone who is rarely wrong about technology, seems to anticipate a bloodbath of software jobs.9
If 2025 was the year of vibe coding, where AI got as good at generating lines of code as the median software engineer, and the range of possible futures often felt destabilizingly, impossibly wide open, I feel like 2026 is shaping up to be a return to discipline.


The knowledge in our heads is unavailable to AI until we encode it into the system, after all. The returns on those investments will be massive and nonlinear. We might argue that they always would have paid for themselves in the long run. But now every CEO in existence is chomping at the bit to get some of those AI cookies, so let’s give it to them. Discipline first, cookies second.
The share of software engineering teams that work in short, fast feedback loops (the cardinal sign of discipline in my book) is, and always has been, appallingly small. Five percent, maybe? Definitely less than 10%. AI tooling brings this more within reach than ever before. Or it can. It could. The discontinuous returns on investment in engineering discipline are real enough that it just might happen.
I am not worried, at least in the near term, about AI creating massive, discontinuous returns on investment in the absence of engineering discipline. (Many will try, and it will be entertaining to watch.)
But value is backed by durability, not disposability, and I don’t see that changing. Bits are cheap and fast and governed by the rules of logic and language, but anything with value must ultimately resolve with physical systems: persistence on the one side, user experience on the other. 
People do not want to wake up every day and log in to Slack and find the buttons and menus all subtly moved around. People do not want financial transactions that complete most of the time. Determinism is not going anywhere, my friends.
AI is not magic. This is still engineering. As Adam says, “it’s still technology, and technology needs technologists.” And I for one am looking forward to learning new and interesting engineering problems, reviewing different kinds of artifacts. 
And never doing another sticky, picky, two year long API rewrite or strangler fig migration, ever, ever again.
~charity
P.S. Thanks to everyone who read a draft and gave me feedback: Dave Williams, Chad Fowler, Adam Jacob, Mark Ferlatte, Austin Parker, Erwin van der Koogh, Ankur Bhatt.
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US holds off blacklisting DeepSeek, more than 100 firms deemed security risks
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https://archive.ph/MlU1U
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MicroUI – A tiny, portable, immediate-mode UI library written in ANSI C
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[image: microui]


A tiny, portable, immediate-mode UI library written in ANSI C


Features



	Tiny: around 1100 sloc of ANSI C

	Works within a fixed-sized memory region: no additional memory is allocated

	Built-in controls: window, scrollable panel, button, slider, textbox, label,
checkbox, wordwrapped text

	Works with any rendering system that can draw rectangles and text

	Designed to allow the user to easily add custom controls

	Simple layout system




Example


[image: example]

if (mu_begin_window(ctx, "My Window", mu_rect(10, 10, 140, 86))) {
  mu_layout_row(ctx, 2, (int[]) { 60, -1 }, 0);

  mu_label(ctx, "First:");
  if (mu_button(ctx, "Button1")) {
    printf("Button1 pressed\n");
  }

  mu_label(ctx, "Second:");
  if (mu_button(ctx, "Button2")) {
    mu_open_popup(ctx, "My Popup");
  }

  if (mu_begin_popup(ctx, "My Popup")) {
    mu_label(ctx, "Hello world!");
    mu_end_popup(ctx);
  }

  mu_end_window(ctx);
}



Screenshot


[image: screenshot]

Browser Demo


Usage



	See doc/usage.md for usage instructions

	See the demo directory for a usage example




Notes


The library expects the user to provide input and handle the resultant drawing
commands, it does not do any drawing itself.


Contributing


The library is designed to be lightweight, providing a foundation to which you
can easily add custom controls and UI elements; pull requests adding additional
features will likely not be merged. Bug reports are welcome.


License


This library is free software; you can redistribute it and/or modify it under
the terms of the MIT license. See LICENSE for details.
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Show HN: An 8-bit live gamecast for baseball
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Hey HN, I built a website to watch live baseball games in an 8-bit broadcast. It takes live MLB data streams and converts them into near real-time pixel art gamecasts.Been waiting to share this for when there’s actually a good slate of games happening since the site is pretty bare otherwise.
Here is today's schedule:
Mets @ Reds - 9:40am PDT
https://ribbie.tv/watch/game/824503
Royals @ Nationals - 10:05am PDT
https://ribbie.tv/watch/game/822721
Marlins @ Phillies - 10:05am PDT
https://ribbie.tv/watch/game/823450
Tigers @ Astros - 11:10am PDT
https://ribbie.tv/watch/game/824178
Padres @ Cardinals - 11:15am PDT
https://ribbie.tv/watch/game/823044
..and another 14 games throughout the later day.
I'm still early on in this project, but I've tried to add little details with actual stadiums, day and night modes, between inning graphics and interstitials, live scoreboards, etc.
Would love any feedback and ideas. Thanks for checking it out!


Original: https://ribbie.tv/watch · Discussion
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Abandoned
& Little-Known Airfields

©
2002, © 2026 by Paul
Freeman. Revised 6/13/26.

***
Dedicated in the memory of my father, Harris Freeman (1929-2010), who
supported my interest in aviation ever since I was a little boy. ***


“History
& mystery combined.”

On
the following pages, you will find information on vanished or
abandoned airfields & their unusual histories.


As
a pilot, a particular interest of mine has always been the abandoned
airfields that dot the landscape of much of this country.


Both
for their potential safety value to a pilot in an emergency,

and
also for their sometimes fascinating history, this particular topic
has always held my curiosity.

When
I'm a passenger on commercial flights, I've always found myself
looking out the window, constantly looking for airfields below.

When
I fly as a pilot myself, I've always tried to land at as many
airports as possible,

to
learn a little about each one.

____________________________________________________


Please
consider a financial contribution to support the continued growth &
operation of this site.

This
website is supported by LightBox
,
the American Aviation
Historical Society 
,

the
Warbird Bunker Trading
Company 
,
Dotcom-Monitor,
and Load
View Testing.
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____________________________________________________

Since
this site was first put on the web in 1999, its popularity has grown
tremendously.


If the
total quantity of material on this site is to continue to grow,

it
will require ever-increasing funding to pay its expenses.

Therefore,
I request financial contributions from site visitors,

to
help defray the increasing costs of the site

and
ensure that it continues to be available & to grow.

What
would you pay for a good aviation magazine, or a good aviation book?

Please
consider a donation of an equivalent amount, at the least.

This
site is not supported by commercial advertising –

it
is purely supported by donations.

If
you enjoy the site, and would like to make a financial contribution,

you
may use a credit card via 
:





	Please
	consider checking the box to make a monthly donatation.




For a
mailing address to send a check, please contact me at:
paulandterryfreeman@gmail.com


If
you enjoy this web site, please support it with a financial
contribution.


____________________________________________________


Airfield
entries recently added to the website include:

Butler
State Park Airfield KY, Minnkota Airfield (2nd location)
ND, Rolla Airport MO, Sam Riggs Airpark OK, Drummond Hospital Airport
CA, Ridgecrest Airport CA, Wasilla Airport (original location) AK,

Bedard
Field AZ, Valley Airpark PA, Mendota Airport CA, Centreville Airport
PA, Jolly Aero Airport OK, Original Harlingen Airport TX, Onaway
Airport MI, Oasis Airfield NV, and updates to many others.


Comments
about my page? Information you would like to contribute?

Contact
the author at: paulandterryfreeman@gmail.com

If
you have pictures or other historical information to help tell the
story of these airfields, please send them.

If
you have photographs to share, a few requests:

JPG
format usually works the best.

Higher
resolution photos are generally better.

Please
specify the year the picture was taken, and the photographer (if you
know that information).

Other
items which can be used to expand the website's coverage:

old
aeronautical charts, photos, or airport directories.

If
you have items such as these & would consider donating them to
the website,

please
contact the author at: paulandterryfreeman@gmail.com

____________________________________________________

In
April 2024 the “Abandoned & Little-Known Airfields”
website celebrated its 25thAnniversary!






Thanks
to all who have supported this website with historical material &
financial contributions over the past 25 years.

History
of the website:

This
site has been on the web since April 1999.

From
April 2002 - May 2026 this website had 3.2 million visitors.

Site
visitors since April 2002:


Hit
counter provided by digits.net.
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Show HN: Inkwash, a watercolor sketching app and explanation

johnowhitaker.github.io · 127 points · Discussion

I've made a drawing app based on my physical sketching practice, using fluid sim and some shader tricks to mimic watercolor-style ink washes. Best used on iPad or with a drawing tablet. The linked article shows how the core engine works, with plenty of little interactive demos. It was fun to make, sharing in hopes others find it fun too :)

Original: https://johnowhitaker.github.io/inkwash/about · Discussion
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Kirkland Roundabouts

kirklandroundabouts.com · 123 points · Discussion



    
      How to Play

      
        	
          ← →
          Change lanes or turn
        

        	
          ↓ Space
          Brake
        

        	
          This game is designed to run on computers with a keyboard and at least a laptop-sized screen. There are on-screen controls for mobile devices but it's not optimal.
        

        	
          Reach your target exit — watch for other vehicles
        

        	
          Each lane change costs bonus points; collisions end the mission
        

        	
          
            [image: Annotated interchange diagram]
                     
        

      

    

    
      About

      Inspired by online discussions of the Kirkland roundabouts. Currently this game models the 85th St & I-405 interchange.

      This game is satire. Not affiliated with the City of Kirkland or WSDOT. Do not use as driving instruction or navigation guidance.

      AI Use Disclosure: Yes

      Provided as-is, no warranty

    


    
      Open Source Tools Credits

      
        	
          Godot
          godotengine.org
        

        	
          FFmpeg
          ffmpeg.org
        

        	
          Dragon-Studio sounds
          pixabay.com/users/dragon-studio-38165424
        

        	
          Road Geek Fonts
          github.com/sammdot/roadgeek-fonts
        

      

    

    
      Links

      
        	Contact
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How we run Firecracker VMs inside EC2 and start browsers in less than 1s

browser-use.com · 123 points · Discussion


Our cloud browsers need to do three things at once: start quickly, remain isolated, and be cheap. That is why we rebuilt Browser Use Cloud, so a new session starts in under a second and costs $0.02 per browser hour, down from $0.06.

This is harder than it sounds. A browser has Chromium, a filesystem, cookies, cache, proxy settings, downloads, and sometimes a logged-in customer session. If one browser can read another browser's state, it creates a security problem.

The normal answer is a virtual machine, or VM. A VM is a computer inside a computer: it gets its own CPU, memory, disk, and network devices. It is separate from everything else on its host, and if the browser breaks, leaks information, or gets attacked, the damage stays within the VM.

Normal VMs, however, are too heavy for cloud browsers. We need to create them constantly, sometimes thousands at a time, and throw them away as soon as sessions end. If each browser needs a slow, expensive VM, the product becomes slow and expensive, too.

The question for us is whether we could give every browser its own VM without making users wait or pay for it. We now do that with Firecracker, a lightweight VM system.

Every Browser Use Cloud session runs in its own, tiny VM. These VMs run on EC2, Amazon's rented cloud servers.

That is the unusual part. Firecracker is normally run on bare-metal servers, where you rent the whole physical machine. To reduce customers' cost, we run it on regular EC2, where AWS has already put your server inside a VM.

This should be slow. Nested VMs make memory and CPU operations more expensive, and Chromium takes time to start. This post is about how we made this setup fast and efficient.

But first, why did we rebuild our infrastructure?

It is difficult to be fast, isolated, and cheap all at once.
Why we left unikernels behind

We used to run cloud browsers with Unikraft, which builds small, VM-like containers called unikernels. Unikernels, instead of booting a full Linux system, load a small image built for your purposes. Unikernels start quickly and are cheap when idle because you can shut them down when no one is using them.

Unikraft was good for turning browsers off when they were not in use, but bad at adding more browsers quickly when traffic spiked. If more users suddenly asked for browsers at once, you would need to scale browser capacity rapidly. Unikraft does not have good built-in autoscaling, so an engineer had to change a variable, manually adding more instances.

During a burst in traffic, the system, instead of reacting on its own, required humans to adjust it. This caused problems: one load test brought down production for 45 minutes. So we rebuilt our setup on Firecracker.

Unikraft needed an engineer to add capacity by hand, so it lagged behind a traffic spike and collapsed. After the rebuild, capacity tracks demand automatically.
Firecracker provides a layer through which you can create, monitor, and run VMs. It gives each VM CPU, memory, disk, and network devices, and it keeps it isolated from the host and from other VMs.

Teaching browsers to scale themselves

Firecracker gave each browser its own VM. But it did not inherently solve the problem that broke the old system: deciding how many VMs to run, where to put them, and when to add more.

So we built our own control plane. The control plane monitors our fleet of browsers and decides whether we should scale up or down.

When a user asks for a browser, the control plane picks a machine with room. When traffic rises, it starts more machines. When traffic falls, it stops sending new browsers to machines we want to remove.

It checks the fleet in real time. That is much faster than waiting on CloudWatch, AWS's monitoring service, which usually reacts on one-minute windows. It also knows things generic metrics do not: browsers that are still starting, machines we are trying to remove, and machines that should not receive new sessions.

A request flows from user code through stateless edge routers; the control plane picks an EC2 host with room and keeps draining hosts out.
Why we run VMs inside VMs

Once we had a control plane, the next question was what kind of machines it should add.

The usual way to run Firecracker on AWS is a .metal instance. This means you rent the whole physical server, and Firecracker runs directly on it.

We chose regular EC2 instead. Regular EC2 machines are faster to get and cheaper to keep around. Our hosts boot from a pre-built image and start serving browsers about 30 seconds after launch. The faster we can add a host, the less idle capacity we need to pay for, and the lower the cost we pass on to our customers.

The catch is that regular EC2 is already a VM. AWS runs our host inside its own isolation layer, and then we run browser VMs inside that host. In other words, every browser is a VM inside a VM.

This is not the normal way of using Firecracker. When a browser VM needs help from the host, the request passes through two VM layers instead of one, adding latency.

We decided the tradeoff was worth it, as regular EC2 gives us faster scale-up and lower cost. To mitigate the effects of nested virtualization, we focused on making Firecracker as speedy as possible.

On regular EC2, the browser VM sits above an extra AWS hypervisor layer, so a page fault can cross both VM layers.
From request to usable browser

When a user asks for a browser, the control plane picks a machine with room. That machine restores a saved browser VM, starts Chromium inside it, waits until Chromium is ready to be controlled, and returns a connection URL.

That URL is what the user's agent connects to. Browser Use controls Chromium over a WebSocket using the Chrome DevTools Protocol, or CDP. CDP is the remote-control API for Chrome: click this button, type this text, read this page, take this screenshot.

Every session in five steps: the control plane picks a host, the VM resumes from a snapshot, Chromium launches, and once it is CDP-ready, the agent connects over a WebSocket.
Three things made this take longer: restoring the VM's memory, launching Chromium, and keeping the browser stealthy and undetected by anti-bot security.

The first slowdown: memory

The first bottleneck was memory.

A production browser is not booted from scratch. We resume it from a snapshot: a saved VM that is already booted and paused just before Chromium launches. Resuming a VM is much faster than booting one.

Our first resumes were still too slow. When a restored VM touches memory for the first time, the host has to map that memory back in. This event is called a page fault. In a nested VM, each page fault is expensive because it can cross both VM layers.

During an early cold start, page faults were 72% of all VM exits. Getting from resume to a CDP-ready browser took 9.8 seconds.

The fix was to map memory in larger chunks. Before, the VM restored memory in 4KB pages. Now, it uses 2MB pages. Each page covers 512 times more memory, so the browser triggers far fewer page faults while it wakes up. Fewer page faults mean fewer trips through the nested VM layers.

Mapping memory in 2MB pages made browsers start more quickly.
We also now handle page faults ourselves with a custom handler for userfaultfd, a Linux API for handling missing memory pages. Before the VM starts running, our handler loads the memory Chromium is most likely to access first.

Our handler keeps Chromium from receiving a flood of page faults as it starts. The host has already loaded the hot pages, and the remaining pages arrive before the browser needs most of them.

These changes cut the time from resuming the VM to having a browser ready to accept commands from 9.8 seconds to 3.1 seconds. They also cut the number of times the browser VM had to stop and ask the host to handle missing memory from roughly 100,000 times per resume to about 1,100, about a 91x drop.

We made smaller refinements, too. The VM was spending 500ms looking for an old PS/2 keyboard that didn't exist. We disabled this check.

Additionally, we changed how the host waits for the browser to become ready. Before, the host kept polling the VM with HTTP requests. That created extra VM exits, or moments when the browser VM had to pause so the host could handle work for it.

Now, the browser driver writes a ready message to its log, and the host reads that log over vsock, a fast communication channel between the host and the VM. The host sees the ready message in under a millisecond.

The second slowdown: Chromium startup

The next bottleneck was CPU.

When Chromium starts, it is hungry and demanding. It creates renderers, compositors, and V8 isolates at once. After that, browser automation is much quieter. An agent clicks, waits, reads, clicks again.

Because Chromium is quieter after it has started, we can pack many browsers into the same instance. A single host can accommodate many browsers because browsers spend most of their time waiting: waiting for a page, a network response, or the next agent action.

Browser VMs packed onto a single regular EC2 host.
We handle the launch burst in two phases. While a browser resumes and Chromium starts, we leave its virtual CPUs unpinned. That means Linux can move the browser's CPU work across the host instead of locking it to fixed cores. This spreads the burst out.

Once the browser reports that it's ready, we pin those virtual CPUs to stable cores. That means the browser VM now runs on specific cores. Stable placement lets us pack more browsers onto the same host without guessing. We know which cores are taken, which ones still have room, and which browsers might interfere with each other.

The launch phase is like letting a crowd enter through every open door. Once everyone is inside, assigned seats work better.

Pinning from the start made things worse. When many browsers launched at once, they piled onto the same hot cores, and some launches failed.

We also became careful about hyperthreads. A physical CPU core often appears as two logical CPUs, called sibling threads. Those siblings still share the same physical core. If two browser VMs each get one sibling, they fight over the same core. Under nesting, that contention showed up as failed launches. To prevent this, each browser now gets both sibling threads of the physical core it uses.

Finally, we give each pinned vCPU thread real-time priority. That tells Linux to run the browser VM immediately when it needs CPU, instead of pausing it behind less important work. Before this change, a 1,000-browser test lost 17% of sessions shortly after being created. After it, the same test lost zero.

vCPUs stay unpinned during Chromium's launch burst so work spreads across the host, then are pinned to stable cores once the browser is ready.
Staying stealthy without a screen

The last bottleneck was stealth.

A headless browser runs without a visible window. A headful browser runs like the browser on your laptop, with a window, graphics, and rendered frames.

Plain headless Chromium is easy to detect by websites with anti-bot measures. Plain headless Chromium avoided getting blocked by websites only 2% of the time, according to our stealth benchmark. The same Chromium, headful with a visible window, avoided blocks 50% of the time just by rendering content.

That is why most providers run headful browsers. They pay for a display server, a GPU, and a compositor drawing frames for a screen nobody looks at.

We run our browsers fully headlessly. This is only possible because we changed the browser itself.

The first component is our Chromium fork. Many stealth tools hide automation by injecting JavaScript into every page after the browser starts. For example, they overwrite browser properties like navigator.webdriver, a flag that tells websites whether the browser is being controlled by automation, so the page sees false instead of true. Websites can often detect when such values are overwritten. To avoid this, we patch Chromium at its lowest level, so our patches are never exposed in the first place.

The second component is our fingerprinting. A browser fingerprint consists of details a website reads about your browser and machine, including your operating system, screen size, fonts, graphics, output, audio, timezone, language, and hundreds of other details. Systems that detect bots check if these details look like a real user's browser or a fake automation environment. We use tens of thousands of real fingerprints across macOS, Windows, and Linux.

Our browsers avoid blocks 81% of the time on our stealth benchmark, and 84.8% on Halluminate BrowserBench, the highest of any provider. Because there is no display, browsers are cheaper to run and easier to scale.

Block-avoidance rate on our stealth benchmark. Our fully headless browsers lead every provider at 81%.
Connecting to the right browser

Once a browser is ready, users connect to it through CDP. The public URL is a WebSocket URL.

In front of the browser fleet are simple edge routers. A router gets the WebSocket connection, asks the control plane where that browser lives, and forwards the raw CDP bytes to the right VM.

The routers do not decide where browsers run. If one dies, another router can take over new connections. The control plane is in charge of placement. The routers only move bytes.

The result

Each of your browser sessions consists of a tiny VM resumed from a snapshot, running inside regular EC2, with headless Chromium inside it.

The VM cold start is under 400ms. End to end, through the public API, browser create latency is 825ms at p50 and 1.35s at p99. We measured this during a 10,000-session stress test in which every browser started successfully.

Independent leaderboard from BrowserArena ranks Browser Use #1 with 100% reliability at $0.02/hr.
The biggest remaining cost is Chromium itself. Starting Chromium after resume still takes about 545ms at p50.

Any further improvements, then, must come from the browser itself.

Next: skip Chromium startup

Today, we snapshot the VM just before Chromium starts. That keeps the snapshot simple: every browser wakes up from the same, clean point, then launches Chromium for itself.

But Chromium startup is now the largest remaining cost. The next step is to snapshot later, after Chromium is already running. Then, a new session does not have to start the browser at all. It wakes up with the browser already alive.

Every session spends about 545ms launching Chromium. Snapshotting after Chromium is already running would skip that step entirely.
This is complex, as a running browser has open devices, timers, graphics state, network state, and fingerprint state. Before we freeze it, we need to put all of these things into a safe state. After we restore it, each browser still needs to look like its own browser, not a clone of the last one.

This is what we are working on next.

The fastest browser is the one you barely have to boot. We got the VM startup under 400ms by running Firecracker where it is not supposed to run. Next, we are making new sessions wake up with Chromium already running.

Browsers on the aforementioned infrastructure are live at cloud.browser-use.com.
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Why thinking out loud with someone beats thinking alone

thesignalist.io · 116 points · Discussion


    
        I remember sitting with a colleague a few years ago. A conversation that started about nothing in particular quickly became one of the most productive exchanges I'd had in a while: problems I'd been thinking about for a long time simply disappeared. The same pattern kept happening, over and over, with that exact person. Every time, the results were significantly better than thinking alone, even though that person didn’t have the answer either.
It's not that the other person gave me the answer. In most cases, they didn't know the answer either. Something else happened: something in the structure of the exchange itself produced thinking I couldn't produce on my own.
I've been trying to understand why.

The dominant model of serious thinking is solitary. Deep work happens when you close the door, change your status to busy, and put on noise-cancelling headphones. Meetings are a coordination overhead. Conversation is what you do after you have already thought.
This model isn't wrong about execution. It's wrong about discovery.
There is a considerable difference between thinking about implementing a decision and thinking about understanding a problem. The first benefits from isolation. The second, rarely does. And we have built most of our work environments around the first while hoping the second takes care of itself.

When you say something out loud, you commit to it. The thought that was comfortable as a vague impression has to become a sentence, and sentences have structure. They have a subject and a predicate. They make claims that can be evaluated. The act of speaking forces a kind of precision that internal monologue never requires.¹
A listener accelerates this further. Not because they provide answers, but because they react. A slight frown means the explanation didn't land. A question reveals an assumption you didn't know you were making. A moment of recognition, when someone says, "Yes, I've seen that too," confirms you are pointing at something real. This feedback loop runs continuously through conversation, in real time, correcting the direction of thought before it drifts too far.²
None of this happens when you think alone.
Hugo Mercier and Dan Sperber proposed something uncomfortable about human reasoning: it didn't evolve primarily as a tool for finding truth in isolation. It evolved as a social tool for constructing arguments, evaluating others' arguments, and managing the epistemic demands of group life.³
This reframes the question. Solo thinking isn't the native environment for reasoning. It's a secondary use of a capacity built for something else. We tend to treat conversation as the place where finished thoughts get reported. It might be closer to where they get made in the first place.
Lev Vygotsky observed something adjacent from a different direction. Learning and development, and by extension the formation of understanding, occur most readily in the space between what a person can do alone and what they can do with support. The presence of another person automatically shifts you into that space. You are operating above your natural ceiling, not because they are carrying you, but because the structure of interaction demands more than solitary thought typically does.⁴
Andy Clark and David Chalmers extended this further. The mind, they argued, doesn't stop at the skull. It extends into the environment, including the people in it. When you think in conversation, the other person functions as part of the cognitive system producing the thought, not as a sounding board positioned outside it.⁵
The implication isn't small. Calling a colleague you think well with a useful social resource undersells what's actually going on. They're cognitive infrastructure.

I once spent a few minutes talking with a colleague by the kitchen at work, the kind of exchange that doesn't register as anything in the moment. Six months later, that same person and I ended up needing to work closely together on something that actually mattered, and the relationship was already there, built and waiting, which made the whole thing considerably easier than it would otherwise have been.
The value didn't come from what was said at that moment. It came from what had been built across many such moments: a pattern of mutual recognition, a shared context, a baseline of trust that made the later exchange possible. The relationship was the infrastructure. The conversation was where it had been built, one cup of coffee at a time.
This is the dialogue dividend. And like most dividends, it's invisible until you try to collect it and realise you never made the investment.

Which raises a question worth sitting with.
Many organisations have spent the last several years systematically removing the conditions that allow informal conversation to occur. Remote work, asynchronous-first communication, headphones as default, generative AI tools that answer questions before they become conversations. Each of these is locally rational. Together, they thin the layer of unplanned exchange through which much of an organisation's cognitive and relational infrastructure is maintained.
The output metrics remain healthy for a while. Understanding and trust erode quietly.
There is also something worth examining about generative AI as a thinking partner, specifically. Large language models are increasingly framed as tools for accelerating thought, and in the narrowest sense, they are: the act of writing out a problem to a model still forces the same sentence-level precision described earlier.¹ What doesn't arrive by default is the second half of the dividend, the part that depends on a listener who can genuinely disagree. Left to its defaults, a model tends to validate whatever frame the user brings to it, a behaviour researchers call sycophancy.⁶ You can see this in about thirty seconds: tell a model you're confident in a particular approach and watch how quickly it agrees, then say you've changed your mind about its own suggestion and watch how quickly it agrees with that too. Ask for the alternative, though, and you often get it: prompting a model to reason from a third-person perspective, or to question a stated opinion before answering, measurably reduces this tendency more reliably than simply instructing it not to be sycophantic.⁷ But the gain is a delay rather than a cure: in controlled tests, even the best-prompted models eventually conformed to sustained disagreement, just several turns later than they otherwise would have. A colleague who pushes back does it without being asked. A model that does the same has to be asked, and even then, only for a while.
This may produce a particular kind of risk, not that AI lacks the capacity for critical engagement, but that almost nobody asks for it by default, so the experience of thinking something through with a model can feel complete while delivering only half of what the dividend requires.

Two of the conditions examined here sit mostly outside what any one person controls: how organisations structure work, and how generative AI products behave by default. But whether the dividend actually accumulates around you depends on something closer to hand: what you protect on your calendar, and what you ask of the people and tools you talk to.
A team can keep ten unscheduled minutes after a meeting instead of filling every block. A person can ask a colleague to argue the other side before a decision is made, or prompt a model to do the same, rather than taking its first answer as settled. Neither costs much. Neither happens unless someone decides it should.
That conversation with my colleague, the one I started with, was never on anyone's calendar. If it had been, it probably wouldn't have happened at all.
The best decision you make this week will probably happen in a conversation you did not schedule.

Notes & further reading
	The Self-Explanation Effect (Michelene Chi and colleagues, 1989, 1994): students prompted to explain material to themselves, with no audience at all, retained and transferred it far better than those who simply restudied it.
	Robot Duck Debugging (Maria Teresa Parreira and colleagues, 2023): a robot exhibiting carefully timed listening behaviour did not outperform an inanimate rubber duck on engagement or task outcomes, suggesting the mechanical signal of attention is not, by itself, what makes a listener useful.
	The Enigma of Reason (Hugo Mercier and Dan Sperber, 2017): their argumentative theory holds that reasoning evolved for social rather than individual epistemic purposes, to produce and evaluate arguments in group contexts.
	Mind in Society (Lev Vygotsky, 1978): the Zone of Proximal Development describes the space between independent capability and capability achieved with guidance, where the most significant cognitive development occurs.
	The Extended Mind (Andy Clark and David Chalmers, 1998): cognitive processes can extend beyond the brain into the body and environment, including other people, when those external elements play an active functional role in cognition.
	Towards Understanding Sycophancy in Language Models (Mrinank Sharma and colleagues, 2023): a documented tendency for models to shift their stated position toward whatever a user asserts, even when their original position was correct.
	The SYCON Benchmark (Jiseung Hong and colleagues, 2025): prompting a model to reason from a third-person perspective reduced its tendency to concede under sustained disagreement by as much as 63.8% in a debate setting, but even the best-prompted models in the study eventually conformed under continued pressure, only later than unprompted ones.
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Image Compression

makingsoftware.com · 116 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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Launch HN: Adam (YC W25) – Open-Source AI CAD

github.com · 107 points · Discussion

Hey HN! I'm Zach from Adam (https://adam.new/). We're building AI agents for mechanical CAD software. We’ve built the company on two fundamental beliefs:- AI will be the primary medium for creating mechanical designs just like it is in software today.
- The best paradigm for CAD generation is to generate CAD as code (text -> code -> CAD).
We’re building CADAM, an open source Text to CAD platform. It's a React app (TanStack Start) with a Supabase backend for auth, database, and file storage. Think of it like AI TinkerCAD.
Demo: https://www.youtube.com/watch?v=iESOr7EGWqk
Try it: https://adam.new/cadam/
What it does:
- Generates parametric 3D models from natural language, with support for both text prompts and image references.
- Outputs OpenSCAD code with automatically extracted parameters that surface as interactive sliders for instant dimension tweaking
- Exports as .STL or .SCAD (plus OBJ, GLB/GLTF, FBX, and DXF)
Under the hood:
- One agentic endpoint with two modes that swap system prompts and tools: a parametric mode that writes/edits OpenSCAD via a build_parametric_model tool, and a mesh mode that generates 3D textured meshes.
- Simple parameter tweaks bypass the model entirely; adjusting a slider does a deterministic regex update on the SCAD source, requiring no LLM call.
- Model-agnostic via the Vercel AI SDK: Anthropic (Claude), Google (Gemini), and OpenAI/others through OpenRouter, with adaptive thinking auto-enabled on newer models. Surprisingly, in our evals Gemini 3.1 Pro is the top model.
- Runs fully in-browser by compiling OpenSCAD to WebAssembly (in a Web Worker, so the UI never blocks) and rendering with Three.js via React Three Fiber
- Supports BOSL, BOSL2, and MCAD libraries, plus custom font support (Geist) for text in models
Future improvements:
- Support both build123d and CadQuery. This will allow us to move beyond CSG primitives to constraint-driven modeling and provide direct comparisons to other code-as-CAD primitives.
- Better spatial context: UI for face/edge selection and viewport image integration to give LLMs spatial understanding
You can clone the repo and run it locally! Contributions are very welcome.
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In yesterday’s mailbag post, Matthew Yglesiasresponded to a question about why commercial spaces sometimes sit vacant for years at a time. Matthew’s answer started off on the right track, then veered off course. So, as one does, I quickly fired off a note in response.
That note went (and is still going) more viral than anything else I’ve written this year. Fun! There were a lot of questions for clarification, and a few asks for me to expand this into a post.
So here’s an expanded version of the note. For any email subscribers who didn’t see the note, I hope this is interesting. I have a feeling that a more complete explanation won’t be as viral as the short note, but for those who found the note compelling I hope you’ll share this article widely and give others something to bookmark.
To start, here’s the question that inspired this post:
Can you explain why it makes economic sense for landlords in high-priced metros to keep commercial real estate empty for years at a time? … I understand there's a lot of social pressure on landlords to keep rents high or face the wrath of their neighbors, but how can that pressure still work after ten years of losses?

The short answer is both simple and surprising: in many cases, lowering the rent on a building will force the bank to foreclose on it.
Foreclosure is very bad for both the bank and the operator, so both parties would rather “extend and pretend,” leaving the building vacant while they wait and hope for the market to change.
This seems absurd. Surely everyone would be better off it they just lowered the rent and got some use out of the building — getting some rent must be better than getting no rent, right?
Intuition fails because normal people think of a building as a building, when in the majority of cases, a building is not a building, but a financial product. Behavior that makes no sense for buildings can make perfect sense for a financial product.
To understand this I’ll offer a simplified explanation of commercial real estate, and the “extend and pretend” dilemma.1
The first reason our intuition fails us is that very few normal people buy and sell building-sized financial products — or financial product sized buildings. But most of us will buy or sell a home, or know people who have. This gives us some intuitions about how “property” works:
	The value is mostly determined by the market — roughly, whatever someone else would be willing to pay for it.

	Home mortgages are mostly based on the purchaser’s ability to pay.

	Thanks to extensive federal government programs2, most residential mortgages are long-term amortized, meaning they’re designed to be fully paid off by regular payments over time.


These ideas lead us astray, because none of this applies to the commercial, or “income-producing” market. For commercial property:
	The value is determined by the income the building will produce.

	The loan is based on the building’s ability to pay.

	Loans are typically short-term balloon notes, meaning they are notdesigned to be fully paid off by regular payments over time.


Let’s walk through a toy example to explain how these three factors can lead to an “extend and pretend” situation.
The story starts with a building operator and a bank deciding what a building is worth. To figure this out, the operator is going to make a financial model that projects the income that a building will generate.
First, the operator forecasts that the net rent (after expenses) will be $1M per year.
Second, the operator assumes a Capitalization Rate (or “cap rate”) for the building. In plain English, the cap rate is what percentage of the buildings total value it will generate in income each year. So, if we say the cap rate is 5%, that means the building will generate 5% of its total value as income each year.
The operator forecast the building will generate $1M a year in net rent, if that’s 5% of the value, then the value is $1M / 0.05 = $20M.
If that’s confusing, another way to think of the cap rate is the “payback time” for the investment — 100 / cap rate (as an integer) is payback time: 100 / 5 = 20 year payback.
You may wonder how the cap rate is determined3, the simple answer is the owner and the bank negotiate and agree on a number.
The important thing to understand here is that the actual building is not an important part of the value calculation. We’re not really looking at the replacement cost, the unique design, the amenities, the location, etc. Those things influence the assumptions about the gross rent we can get, or the cost of operating the building (higher cost means less net rent), but at the end of the day it isn’t the building that has value, it’s the income stream.
We’ve decided that our income stream (aka building) is worth $20M, now let’s make a loan.
Banks are highly regulated, so they can’t just loan whatever they want. The government insists that banks keep high margins of safety in their portfolio, and commercial loans are risky, so the terms they can offer are designed to limit risk.
First, the loan term will be shorter than a residential mortgage, anywhere from 5-20 years, with most in the 5-10 year range. Second, the bank must keep a strict loan to value ratio - so they won’t lend more than 80% of the value of the building (and often less than that).
For this example, let’s assume the bank offers an 80% LTV loan, with a 5-year term, interest-only at 4%.
That means the building operator has to pay $4M, and gets $16M from the bank, to buy the building for $20M. They then have to pay $640k in interest every year, and in five years they have to either pay off the $16M balance, or refinance it. (The plan will be to refinance.)
The operator buys the building and gets to work filling it with tenants.
Now suppose that 3 years into this project it turns out the building operator was wrong, there isn't enough demand at the building's high rent, so the building is 50% vacant.
Half empty, the building is only generating $500k per year in net income instead of $1M.
The owner is paying $640k in interest, therefore losing $140k per year operating the building. That sucks, surely he should lower the rent, right?
Let’s imagine the owner lowers the rent by 30% to fill the building.
Now the net rent is $700k. The owner is still paying $640k on the loan, therefore earning $60k per year. So everyone is better off, right?
Wrong!
Remember, the building isn’t a building, it’s an income stream. Before, the operator and the bank had a model that said the operator would be able to make $1M per year. Now, reality has proven the operator can only make $700k per year.
700k per year is not worth $20M. Given our agreed-upon cap rate of 5%, this proven $700k per year income stream is only worth $700k/0.5 =$14M.
In this scenario, the building has proven to only be worth $14M, but the operator owes $16M to the bank, so he is now $2M underwater on the loan. In two more years he’ll have to pay off the full $16M, and he doesn’t have that much cash, so he’ll need to refinance.
Since the building (income stream) is worth $14M, and the bank can only lend 80% LTV, the maximum new loan will be $11.2M, meaning the owner has to put another $16M - $11.2M = $4.8M cash in to keep the building.
The hard truth at this point is the operator overpaid, and the most logical thing to do would be to walk away from the building and lose the $4M he invested. And that really sucks for the operator.
It also really sucks for the bank, because the bank now has an asset (the loan) they paid $16M for and can only sell for $14M, so the bank is also taking a $2M loss in this scenario.
The thing is, both the operator and the bank can do this math too, so they know this is coming and want to avoid it.
When year five rolls around and the loan on the building comes due, both the original bank and the owner would like to avoid losing a combined $6M. And so long as the operator can afford to keep losing $140k per year on the building… they can!
What they need to do is stick to the original model. Don’t lower the rent. Just claim that there was a blip in the market, nobody could have seen that coming, it’s all going to be fine.
The bank can offer the operator to extend the loan on the original terms, based on the original model, and give income stream more time to materialize.
The only sticking point here is that the building operator is still losing $140k per year. But remember that if he gives up, he loses the $4M he’s already put into the building. Even if he ended up paying $140k per year for 10 years before things turned around, losing $1.4M is still better than losing $4M.
So both the operator and the bank have a lot of incentive to extend and pretend, rather than lower the rent and face the consequences of having overpaid for the building.
In Andrew Miller’s restack he asked if I could add “some thought about an alternative to the status quo, because the situation we have is CLEARLY suboptimal.”
Honestly, I don’t think there’s a simple fix here. Financialization means we have way more capital available to build much bigger and nicer buildings than we did in the past. But it turns buildings into financial products. It’s not obvious to me that we could stop that without also killing the supply of capital to build and buy large buildings. I can’t guess how that would play out, so I also can’t say if it would be worth it.
The obvious thing cities could try is to put more pressure on building operators to fill their spaces, but the building operators are already under a ton of pressure — they’re losing a bunch of money! So, cities could do something like put a vacant storefront tax and… make them lose even more money? If that “worked,” the mechanism would be to force a lot of commercial property to default, which could put a lot of new space on the market at lower prices, which should lower the commercial rent. But it would also hurt the banks a lot, which has a history of leading to bad consequences and subsequent bailouts.
I’ll give this some more thought, but if any actual commercial real estate professionals have ideas I’d love to hear from you in the comments!
The original note sparked a lot of questions, so I’ll answer a few more variations on this here.
Misha Valdmanasked:
If the system allows you to pretend that the vacancy is temporary, why doesn’t it allow you to lower rents on the pretense that lower rents are also temporary?

This does happen sometimes: it’s packaged as “incentive offers,” like 50% off the first 12 or 24 months rent, or 6 months without rent, etc, that lower the average rent over the life of the lease without lowering the “list price.” That’s common in residential leases, and I know it happens sometimes in commercial leases, but I don’t know how prevalent it is.
CJasked:
Your response makes sense for big commercial buildings, but I thought the core of the question to Matt was just about retail frontage - typically only the bottom floor of a multistory residential building.

Sometimes mixed use buildings are condominiumized such that the retail and residential portions are separately owned and have separate financing, so the same logic applies. I don’t know what percentage of mixed use buildings take that approach though.
My understanding is that in mixed use buildings “financed whole” the retail portion is seen as more of an amenity cost for the residents - like having a pool or a gym. I would guess that in such buildings owners would want a tenant the residents like and wouldn’t be too sensitive about the rent. That seems like a better arrangement — but again I don’t really know how prevalent different financing structures are among that building type.
CJ noted that “in places like Seattle and SF and LA the city requires these retail spots and a lot of developers just don’t even think about them when deciding whether something pencils. And then an equal amount of effort goes into renting them.” That sounds right to me.
Oliver Libawasked:
Does “extend and pretend“ really account for commercial properties that sit empty for 10+ years?? There are a bunch near my home in West L.A. that have been vacant for a very very long time.

Maybe! “Extend and Pretend” is common in any situation where the developer or operator has overpaid for property. So, think of properties bought right before a recession (or pandemic). But, this isn’t the only reason that properties sit vacant.
Another scenario I can think of is that the financial model for the building requires spaces to be filled by “credit tenants,” meaning name-brand businesses of a certain caliber and creditworthiness. If that was part of the terms of the loan, than it could also be that the building operator just can’t find a qualified tenant, and again as long as the operator can keep covering the loss it is better for both the operator and the bank to let the space sit vacant than to blow up the financing.
Actual commercial real estate professionals could give you many more reasons than I can — there are many, many possible explanations for why any particular retail or commercial space is struggling. But “the financial model made assumptions that haven’t pan out” is often the reason behind unintuitive outcomes.
Thanks for reading! If you liked this explanation more than the short note, please share it and help this post reach more people.
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The Restaurant That Refused to Take Bookings Online
Let me tell you a story about a restaurant owner who became obsessed with human connection.
He didn’t want people booking online. He wanted them to call. He wanted the ritual of a human voice, the small exchange about an anniversary or a first date, the warmth of being recognised. His team thought he was losing his mind. Online bookings were standard. Everyone did it. Why make customers work harder?
One of the managers finally asked him a pointed question: Have you ever actually made a reservation with us?
He hadn’t. So he did.
He called the restaurant. He was put on hold for thirty minutes. When someone finally answered, they were apologetic but firm — the restaurant was fully booked. No warmth. No conversation. Just a long wait and a closed door.
In trying to humanise the process, he’d made it worse.
Here’s where most stories would end with “so they moved everything online and fired the reservation staff.” That’s not what happened. They did move to online booking, but they kept the entire reservation team and repurposed them. These people now spent their days learning about the customers coming in that night. Who was celebrating a birthday? Who was on a first date? What had a regular not finished on their plate six months ago?
The team became mini-concierges. Every guest walked in to find someone who knew them — not in a creepy, surveillance-state way, but in the way a good friend remembers what you’re going through. The technology handled the transactional layer so the humans could focus on the relational layer.
I’m telling you this story because it captures something I think most organisations have forgotten in the rush to automate everything: the work of connection isn’t overhead. It’s the point. And as AI swallows the transactional layer of every industry at once, that relational layer is about to become the only point of difference left.

Trust Is Built One Marble at a Time
Brené Brown tells a story about her daughter Ellen that I realate to. Ellen came home from third grade devastated. She’d shared something vulnerable with a friend at recess, and by the time class started again, half the school knew. She told her mum, through tears, that she would never trust anyone again.
Brown’s first instinct, honestly, was to agree. Tell no one anything, ever. But she caught herself and offered a different idea — the marble jar. There’s a jar in Ellen’s classroom where good choices add marbles and bad ones remove them. When the jar fills up, the class celebrates. Trust, Brown told her, works the same way. You share the hard things with people who have filled up your marble jar over time. Marble by marble. Small moment by small moment.
Ellen immediately named two friends whose jars were full.
What stopped Brown cold was what counted as marbles. One friend had scooted over at the lunch table to make “half a heinie seat” when Ellen had nowhere to sit. Another had remembered the names of Ellen’s grandparents at a soccer game. Brown couldn’t believe it. Surely trust required grander gestures than this.
She went back to her research data and found exactly the opposite. The single highest-ranked trust-building behaviour in her entire dataset? People who attended funerals. Not the people who made big speeches or grand gestures. The people who showed up in small moments that mattered.
Trust isn’t a transaction. You can’t purchase it, automate it, or accelerate it with a clever marketing campaign. It accumulates in tiny, unremarkable moments that look like nothing from the outside — and everything to the person on the receiving end.
And here’s what I find most interesting about the marble jar: once it’s full, it’s incredibly hard to empty. You can weather bad days, miscommunications, even genuine mistakes. But if you’ve never bothered to fill it, a single bad interaction is all it takes. There’s nothing to cushion the fall.
Every organisation has customers whose jars are full and customers whose jars are empty. The ones with full jars forgive outages, laugh off a late delivery, stay through a price increase. The ones with empty jars churn the first time anything goes wrong. Most organisations don’t realise which is which until it’s too late.

Hospitality Is a Dialogue, Service Is a Monologue
Danny Meyer, the restaurateur behind Union Square Hospitality Group and Shake Shack, draws a great distinction. Service is the technical delivery of a product — the food arrives hot, the bill is accurate, the room is clean. Hospitality is how the delivery of that product makes its recipient feel.
Service is a monologue. You decide your standards and you deliver against them. Hospitality is a dialogue. You notice, you adjust, you respond.
Meyer puts it even more sharply: hospitality exists when you believe the other person is on your side. It’s present when something happens for you. It’s absent when something happens to you. Those two little prepositions contain the whole difference. You feel it instantly when it’s there. You feel it even more instantly when it’s not.
Meyer isn’t anti-technology, by the way. But he draws a firm line: the technology he’s interested in is technology that reinforces hospitality, not technology that replaces it. He gives sommeliers Apple Watches for real-time information. He doesn’t give them to waiters, because waiters need to maintain eye contact with guests.
Thats super important. A restaurateur whose restaurants have earned basically every award that exists decided his waiters should not be looking at screens because eye contact is more important than information. When was the last time you saw a decision like that made inside a large organisation?
The best story I know in this vein is from Will Guidara, who ran Eleven Madison Park when it was named the best restaurant in the world. One night, Guidara overheard a table of European food tourists lamenting that they’d eaten at Per Se, Le Bernardin, and Daniel — but they were flying home the next day and had never tried a proper New York City hot dog.
Guidara ran outside, bought a $2 hot dog from a street cart, convinced his chef to plate it with “swooshes of ketchup and a quenelle of relish,” and had it served as a surprise mid-course. Every person at the table said it was the highlight of not just the meal, but their entire trip to New York.
A $2 hot dog in a room full of the most expensive food in America. That’s the gap between service and hospitality. You cannot design an algorithm that eavesdrops on dinner conversation and dispatches someone to buy a street hot dog, because the person on the receiving end would immediately sense the machinery of it. The magic is precisely that a human heard, a human decided, a human cared.
Guidara was so moved by what that moment revealed that he created a dedicated role called the Dreamweaver — someone whose entire job was to make these moments happen. Researching guests ahead of visits, building cheat sheets so staff could greet people by name, listening for conversational cues during dinner. This is exactly what the restaurant in the opening did. The technology handles the boring parts so the humans can do the thing only humans can do.

The Things We Destroy Because We Can’t Measure Them
Here’s where I get frustrated, and this is the part of the article I’ve rewritten three times.
I’ve spent a lot of time in and around banking over the past few years, and I’ve watched a particular kind of decision get made over and over. It always starts the same way. Someone pulls a report showing branch transaction volumes declining. Someone else pulls a report showing the cost per square metre of the branch network. A third person models what happens if you close the bottom quartile. The numbers are clean. The deck practically writes itself. And the decision gets made in a room where nobody has ever stood behind the counter and watched what actually happens on a Tuesday morning at half past ten.
What you see when you actually stand there is not transactions. You see a retired schoolteacher who comes in every week not because she can’t use the app — she can — but because the teller knows her by name and asks about her grandson. You see a small business owner dropping off the weekly takings and mentioning, almost offhandedly, that he’s thinking about expanding into the next suburb, and the branch manager quietly filing that away because she knows a commercial lender who should probably call him. You see the elderly man whose wife just died, standing at the counter trying to change the joint account, and the staff member who recognises what’s actually happening and gently walks him through it for forty-five minutes without once looking at a clock.
None of that shows up in the transaction volume report. None of it shows up in the cost-per-square-metre model. But it’s where the loyalty comes from. It’s the reason the schoolteacher’s kids bank with the same bank and her business-owner neighbour refinanced there and the grieving husband never even considered moving his accounts when the rate went up.
When the branch closes, all of that evaporates. Not dramatically. Just quietly. The schoolteacher switches to the credit union down the road because they still have tellers. The business owner realises nobody at the new centralised lending hub remembers him, and starts taking meetings with competitors. The grieving husband’s children, watching their dad struggle with the phone banking menu, consolidate everything with a different bank when they inherit. Three years later the spreadsheet shows a modest increase in customer churn and nobody connects it to the branch closure, because the causal chain is too long and the data was never collected in the first place.
The broader pattern is consistent everywhere I look. Australian banks have closed something like 2,500 branches since 2017. The justification was always the same: digital adoption, customer preference, efficiency. But when whistleblowers from the Finance Sector Union testified at the Senate inquiry, a darker story emerged. Branch staff had been performance-managed to suppress in-branch activity — pushed to redirect customers to ATMs, pressured to sign them up for digital banking. The data that justified the closures had been partly manufactured by the closures themselves.
And what the banks never properly measured was any of this. Every one of those moments is share of wallet. Every one of them is retention. And none of it appeared on the spreadsheet that closed the branch.
The tragic irony is what came next. The same banks that couldn’t justify keeping branches open are now spending billions on AI personalisation engines designed to replicate the exact relationships they dismantled. JPMorgan Chase budgeted $18 billion for technology spending in 2025. Bank of America’s AI assistant has surpassed two billion client interactions. And yet only about a quarter of consumers say their bank provides tailored financial advice. They destroyed the organic version and are now paying orders of magnitude more trying to rebuild a synthetic one.
There’s a concept I keep coming back to called the McNamara Fallacy, named after Robert McNamara, the US Defense Secretary who tried to run the Vietnam War like a business. McNamara was brilliant with metrics. A general once told him he needed to add an “x-factor” to his measurement list — the feelings of the rural Vietnamese people. McNamara wrote it down, asked what it meant, and then sarcastically told the general he couldn’t measure it, so he erased it.
Daniel Yankelovich described the fallacy as a four-step descent. First, you measure whatever can be easily measured. Second, you disregard what can’t be easily measured. Third, you presume that what can’t be measured easily isn’t important. And finally — this is the fatal step — you presume that what can’t be easily measured doesn’t exist. Yankelovich called this last step “suicide.”
Every organisation I’ve worked with has done this at some level. Dashboards capture the measurable. But the most valuable things — trust, loyalty, the feeling a customer gets when someone remembers their name, the way an employee feels when their manager notices they’re having a hard week — live in the unmeasured space between the data points. And when we optimise away the things we can’t count, we destroy the foundation that made the things we can count actually work.
If you work in data, as most people reading this do. The reports that justified those branch closures were technically accurate. Well-modelled, properly sourced, beautifully visualised to requirements. Someone like us built every one of them.
Wells Fargo is the textbook case. Leadership set a target of eight accounts per customer. “Eight is Great” became the mantra. Over fourteen years, employees created 3.5 million fraudulent accounts to hit the number. They optimised the metric so aggressively they destroyed the thing — trust — that made banking relationships worth anything in the first place. The fake accounts generated about two million dollars in fees. The fallout cost them more than three billion.
Charles Goodhart’s law captures this beautifully: “When a measure becomes a target, it ceases to be a good measure.” The moment you start optimising for NPS, NPS stops telling you anything true about your customer relationships. The moment you start optimising for branch foot traffic, foot traffic stops telling you anything true about community banking. You end up managing the shadow and losing the substance.

Why the Apple Store Is Always Full and the Carrier Store Is Always Empty
Walk into any shopping centre and do a little experiment. Find the Apple Store. It’ll be packed. People learning photography, kids in coding workshops, someone at the Genius Bar getting help with an old laptop, others just hanging out because the store feels like a place you want to be. Then walk to the Telstra store, or Optus, or whichever carrier is nearest. You’ll find two or three bored staff members, maybe one customer, and the unmistakable atmosphere of a waiting room at a tax office.
They sell, to a remarkable degree, the same products. iPhones, accessories, plans. So why does one feel like a community space and the other feel like a place you’re only in because you have to be?
The answer starts with Ron Johnson, who built Apple retail alongside Steve Jobs in 2000. Johnson made a decision most retailers would never make: a store needed to be much more than a place to acquire merchandise. It needed to help people enrich their lives. Any website could transact. A store had to do something a website couldn’t.
He and Jobs asked themselves a question I still think about: what would the Four Seasons do? The Four Seasons doesn’t have cashiers. It has a concierge. So Apple introduced concierge greeters. The Four Seasons has a bar — a place where you can sit, ask questions, and get real help from a knowledgeable person. Apple created the Genius Bar. It dispensed advice instead of alcohol, but the idea was the same: a place to be cared for, not a place to be processed.
Then they did something that, from a commercial perspective, looks insane. They removed commissions. Apple Store employees earn zero percent on sales. No upsell quotas, no commission targets, no pressure scripts. Johnson’s framing was that Apple wanted to reach your heart instead of your wallet — and staff whose paycheque depends on closing a sale cannot be fully on the customer’s side.
Compare this to how a carrier store operates. Employees have sales targets. They’re incentivised to push you toward plans and devices that pay them more. Former carrier staff in Australia and the US tell the same story: focus on customer service and you get coached on pushing harder instead. The misalignment between what the employee needs and what the customer needs sits in the air. Customers feel it as distrust, even if they can’t name it.
Apple Stores generate roughly $5,500 in revenue per square foot — about twice the next-highest retailer on earth. They get over a million customer visits a day. But only about one in a hundred visitors actually buys something. Ninety-nine percent walk in, spend time, and walk out without making a purchase. And that’s the whole point. Apple built the most profitable retail operation in history by investing in the ninety-nine people who aren’t buying today, because every visit is a marble in the jar.
The carrier stores are trying to convert everyone who walks in. They fail. Apple is trying to make everyone who walks in feel good. They succeed, and they also happen to sell more per square foot than any retailer in history. The causation is not subtle.

AI Raises the Floor. Humans Raise the Ceiling.
This isn’t an anti-AI article. I work in data. I use AI every day. I think it’s genuinely transformative and most organisations should be using it more aggressively than they currently are.
But the conversation about AI has got the direction wrong. The question isn’t whether AI will replace human connection. The question is what AI should free us up to do. If the answer is “more automation, more optimisation, more throughput” — we’ve missed the plot entirely.
There’s a concept emerging in the marketing and design literature that I find genuinely useful: AI raises the floor, but it lowers the ceiling. A Fortune 500 study of customer-support agents found that AI boosted the average agent’s productivity by 14%, but boosted the least-skilled agents by 34%. That’s the floor rising. But when researchers tested AI on creative writing, they found something unsettling. Individual AI-assisted stories were rated higher than purely human stories. Read a whole collection of them together, though, and they were rated lower. They all felt the same. The ceiling dropped because the variance dropped.
Here’s what that means for organisations competing on anything other than price. If every company uses the same AI tools to optimise the same metrics, the optimisation itself becomes commodity. Everyone has the same chatbot, the same personalisation engine, the same churn predictor. The floor rises for everyone simultaneously, which means relative advantage disappears. The only remaining differentiator — the actual moat — becomes the irreducibly human: genuine empathy in a crisis, a person who actually cares, a brand that feels run by real people who listen.
John Naisbitt, the futurist who coined “high-tech, high-touch,” made an observation back in 1999 that feels almost prophetic now: the two biggest markets in America are consumer technology and escape from consumer technology. We’re in the same dynamic today, just at a higher frequency. The more AI we get, the more valuable the unmediated human encounter becomes.
I’m seeing this play out in hospitality right now. Mid-range hotels are racing toward automation — kiosk check-in, chatbot concierges, app-based everything. But luxury hotels are moving in the opposite direction. They’re bringing back butlers, personalised greetings, tailored in-person experiences. In an automated world, human service becomes the luxury.
Simon Sinek put it well: AI is a tool, not a replacement. The struggles and imperfections in human interaction are often where the most meaningful growth and strongest bonds happen. Those imperfections are not bugs to be optimised away. They’re the texture of real connection.

Your Employees Are the Moat. The Compounding Is Invisible.
There’s a piece of this conversation that most leaders miss, and it’s the part I care about most. You cannot deliver genuine human connection to customers if you haven’t first delivered it to your employees. The service-profit chain — a Harvard Business School framework that’s been around for decades — is unambiguous: internal service quality drives employee satisfaction, which drives retention, which drives external service value, which drives customer loyalty, which drives revenue. It’s a chain. You cannot cheat the order.
Herb Kelleher ran Southwest Airlines on this principle for decades. Employees come first; treat them right and they treat your customers right, and the customers come back. The things you can’t buy, he said, are dedication, devotion, loyalty — the feeling of participating in a crusade. Competitors can buy the physical stuff. They cannot buy the feeling. The results: number one in US Department of Transportation customer service rankings twenty-six times in thirty-four years, and forty-seven consecutive years of profitability in an industry famous for burning money.
His successor as president, Colleen Barrett, started at Southwest as his legal secretary. She said he treated her as an equal from the day they met, and he treated every employee the same way. That’s not a culture program. That’s a human being who decided to care about other human beings and then built a company around the decision.
This matters for the AI conversation because there’s a temptation, especially under cost pressure, to look at AI and think “great, we can run leaner.” That’s the trap. Use AI to squeeze more out of fewer people and you’ll hit short-term margins while quietly draining the moat. Use it to free people up to do the things only people can do — notice, listen, care, remember — and you’ll build something that compounds for years.
And compounding is exactly the right word: trust compounds, but the compounding is invisible for a long time. James Clear’s ice cube analogy applies. Heat a frozen room from twenty-five degrees to thirty-one (Fahrenheit — stay with me) and nothing appears to happen. Nothing, nothing, nothing — then at thirty-two degrees, everything happens at once. All the action is at the threshold, and all of it is invisible until it isn’t. Most organisations quit before the threshold arrives, because the accounting cycle is quarterly and the compounding cycle is years.
Seth Godin says: “You must build trust before you need it. Building trust right when you want to make a sale is just too late.” You get there drip by drip by drip, until people would miss you if you were gone.

So What Do You Actually Do With This?
Ask yourself which of your customer-facing moments are dialogue and which are monologue. If every interaction is something you’ve decided to deliver to the customer rather than for them, you don’t have hospitality. You have service. Service is fine. Service is table stakes. But it’s not a moat.
Ask yourself what your employees would say if someone asked them whether they were cared for. Not in a survey. In an honest conversation over coffee. That answer is the ceiling on what your customers will ever feel, no matter how much you spend on customer experience.
Ask yourself which of your metrics you’re managing and which ones you’re serving. If your teams are optimising for NPS, you’ve lost NPS as a signal. The moment a metric becomes a target, it stops telling you the truth. You need to look at the behaviour underneath the number — the actual quality of the human moments — and measure those, even if the measurement is messy.
Ask yourself where you’re using technology to replace human moments rather than amplify them. The restaurant in the opening didn’t remove the reservation staff. They redeployed them to do the thing only humans can do. That’s the move. Automate the transaction. Invest the savings in the relationship.
Remember that the dashboards capture the measurable but the valuable things live in the space between the measurements. The best data work I’ve ever seen hasn’t been about building better dashboards. It’s been about giving humans better context so they can have better conversations with other humans. That’s the quiet revolution most data teams are missing. We keep building tools to replace the human layer when we should be building tools to enrich it.
The moat isn’t your data pipeline. It isn’t your AI model. It isn’t your CRM. The moat is what your people do with the insights — the handshake, the eye contact, the moment of genuine care that no algorithm can fake and no competitor can copy. You can’t buy it and you can’t rush it. You can only show up, drip by drip, marble by marble, for longer than everyone else is willing to.
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	Data source: U.S. Energy Information Administration, Hourly Electric Grid Monitor
Note: CAISO=California Independent System Operator
	






In the first five months of 2026, utility-scale solar generation surpassed natural gas generation in CAISO. Solar electricity generation in the California Independent System Operator (CAISO) over the first five months of 2026 increased 21% compared with the same period in 2024, and natural gas generation decreased by 60%, data from our Hourly Electric Grid Monitor shows. 



     

In CAISO, utility-scale solar generated more electricity than natural gas on a daily basis on 82% of days in the first five months of 2026, up from 21% in 2024 and 2025.    


Both solar generating capacity and battery storage capacity have grown in CAISO over the past two years while natural gas generation capacity has remained flat, according to our Preliminary Monthly Electric Generator Inventory. From April 2024 to April 2026, utility-scale solar capacity increased 19% to 25 gigawatts (GW), and net battery storage capacity increased 79% to 16 GW. Natural gas capacity remained nearly unchanged at 29 GW. Total net capacity increased by 14% (11 GW) over this period.    







Battery storage, often co-located with solar, charges when solar generation exceeds grid needs in the middle of the day and contributes power to the grid during the evening and early morning when there is less sun. In the first five months of 2026, battery storage discharge tripled compared with the same period in 2024. Despite increasing generation from solar and batteries and a 7% increase in demand over this time period, there was a 19% decrease in net generation as electricity imports from nearby systems doubled in CAISO. The increase in imports was driven by relatively inexpensive electricity generation coming online and available for import. Hydroelectric power imports from the Pacific Northwest increased as the drought there subsided, and CAISO began importing from the new SunZia wind project in New Mexico starting April of this year. In addition, generator retirements in CAISO between May 2024 and May 2025 totaled 555 MW and included a 300 MW battery installation that caught fire in January of 2025.      




	Data source: California Independent System Operator (CAISO), Today’s Outlook five-minute power supply data
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I'm Shlok, a software engineer at Greptile. We recently built a code reviewer that, in addition to reviewing pull requests, actually runs the code and shows you what went wrong.

In 1976, Michael Fagan published a paper introducing formal code inspection at IBM. Developers would print out listings, sit in a room together, and read through the code line by line.

Today we still read a diff on a screen. AI tools have made that faster, though most of them are still just reading the code. This approach works for a lot of bugs, the ones that announce themselves plainly in code.

The problem is there's a whole category of bugs that don't show up in code at all; they exist when the program is running. Think of the logic error that needs a specific sequence of state, the UI regression that appears after the page loads, or the race condition that needs a real request. You can read the diff perfectly and still miss these types of bugs completely.

Static code review has a ceiling. It can reason about what the code says. It can't tell you what it does. TREX (which stands for "Test, Run, Execute") is Greptile's response to that ceiling: an execution layer built directly into code review.

Orchestrating agents without wasting context

TREX started as a completely separate product from Greptile, as a standalone agent that generated and ran tests. We hoped that bugs would surface as a result. They didn't. Generating tests wasn't the same activity as finding bugs. When the separate TREX agent tried to write tests, the tests weren't relevant to what the user was trying to do. This created unnecessary noise, and it also missed edge cases. This sounds obvious in hindsight, but it took us more time than expected to learn this lesson.

We'd built these agents to be separate with the assumption it would give each agent its own context window. It also meant both agents ran separately without sharing knowledge. They often overlapped, exploring the same parts of the codebase twice without either agent knowing what the other had already found, ultimately leading to wasted compute.

The obvious fix seemed like combining them into one agent. We tried that, and ran into a different problem: a single agent handling the full review got overloaded. Between spinning up services, taking screenshots, running tests, there was too much context for one agent to manage cleanly.

The solution was to make TREX share the same context as the main Greptile reviewer rather than having it exist entirely as a separate product. It was the first time we were managing agents from within an agent. Unlike two independent agents, this means TREX doesn't start from scratch. It inherits what the Greptile reviewer agent already found, has its own context window, and is scoped to the specific problem it's been asked to investigate.

The Greptile reviewer agent acts as an orchestrator. It reads the diff, identifies issues worth investigating, and spins up a dedicated TREX agent per issue, all running in parallel. The TREX agents have the liberty, the compute, and the knowledge of the orchestrator agent.

A good example of this is a UI feature hidden behind an auth gate. Testing it locally means setting up the environment, handling authentication, getting the feature flag in the right state. A subagent figures all of that out on its own and comes back with a screenshot of the rendered feature.

[image: Architecture diagram showing before and after: standalone agent reviewing a PR versus orchestrator agent spawning parallel TREX subagents with sandboxed execution and artifact output]


The first version of TREX output findings as bullet points listing out what was tested and what happened. This was a reasonable starting point, but it didn't provide sufficient information.

An agent or a human reviewer reading a bullet point like, "Tested the checkout flow, found failure" wouldn't find it very useful. They wouldn't be able to tell where in the process something went wrong. If the test failed, was it the setup? The assertion? An environment issue? We found an early version of the agent would sometimes hallucinate about how thoroughly it had tested something, claiming to have tried something it hadn't. Bullet points gave us no way to verify.

The fix was to back the bullet point list with a multi-modal artifact set for each TREX finding: screenshots, logs, API traces, execution scripts. Each modality covers a different part of the story. Having a comprehensive picture of everything that was tested for a specific issue is what actually matters.

The first artifact that made us say "Wow" was video. If you push an animation change, TREX captures a video of it playing. You can see exactly what the animation looks like without opening a local environment.

Artifacts also need to be trustworthy. Every artifact has to give the reviewer enough to verify the run themselves. The screenshots, logs, traces, and scripts are all there so a person or downstream agent can look at exactly what happened and confirm it. Bad evidence is worse than no evidence.

The reason artifacts matter, especially for agents downstream, is the same reason teachers require students to show their work. It's analogous to grade school math; you don't know where your answer was wrong until you show the steps. Agents are the same way. If an artifact shows proof of everything the test did to reach a conclusion, the agent can identify exactly which step went wrong. Without that trace, all it has is the answer, and the answer tells you nothing about where to fix it.

If TREX finds a bug, it becomes a comment on the PR. If it runs a feature and everything works, that goes in the summary as proof the change was actually tested. Not every run needs to find something wrong to be useful.

[image: Diagram showing a single TREX finding mapped to its artifact set: issues are sent to TREX subagent sandboxes, which output findings paired with evidence including logs, screenshots, and video]


The frontier race between model providers moves fast. A model that leads on code tasks one month can be behind the next. Building tightly around any single provider's API means rebuilding when rankings shift. That's not a viable long-term strategy.

From the start, we designed TREX around a model-agnostic harness that allows hot-swapping between frontier models without rebuilding. The flexibility goes deeper than most people expect: the main agent and the subagents can use different providers. We can have multiple models running within the same review. This makes it easy for us to pick the best model at any given point, based on internal evals.

Our current evaluation involves measuring recall (e.g., how many real bugs are caught, measured against open-source PRs or customer data where comments were addressed) and precision (e.g., consistency across runs: if you review the same PR twice, are you finding roughly the same set of issues?).

We intentionally deprioritize latency in our evaluation. A developer waiting on a review would rather wait a little longer and get something accurate than get a fast answer they can't trust.

The open source evaluation harness we use performs on par with native provider harnesses. There's no meaningful quality penalty for being model-agnostic which, if you'd asked me to guess before we tested it, I wouldn't have been confident about.

TREX's differentiation is not which model it's running. It's the infrastructure around the model: the codebase indexing, the orchestration, the artifact generation, the evaluation framework. We don't need to care about intelligence as a differentiator, because intelligence is something that will continuously improve. Greptile's job is to build the harness, the architecture, and the artifact pipeline that makes the difference in practice.


Every TREX review spins up a disposable sandboxed environment: an isolated compute instance per review, started fresh in milliseconds, thrown away when the run is done. These environments start fast, isolate execution properly, and can run real projects; not just unit tests against a mock, but actual services with actual dependencies. Many bugs only appear end-to-end.

Starting from nothing every time would be too slow. So we rely on reusable base images and per-repository snapshots. A repository can be cloned once, captured, and resumed. Each review still fetches the exact PR commits and rotates credentials before execution begins. The cache speeds up setup without freezing stale state into the environment. A cache that includes too little is slow. A cache that includes too much becomes haunted. TREX needs the useful kind: warm enough to move quickly, fresh enough to trust.

The sandbox is what makes the artifacts trustworthy. When TREX reports that a page rendered with a broken layout, you know the code actually ran in a real environment. That's a different claim than, "The code looks like it might render with a broken layout."

These pieces — the subagent architecture, the artifact verification bar, the sandboxed execution environment, and the evaluation harness — aren't separate features. They're one system. The orchestrator identifies issues worth running. The sandbox makes running safe and fast. The artifact pipeline makes the results trustworthy enough to act on. The evaluation harness makes sure the right model is doing the work. Each one makes the others more valuable. The review it comes up with is a reproducible experiment with attached evidence.

Our vision is bigger than code review as it exists today. The goal is a world with no bugs. To get there, we're no longer thinking of ourselves as a code review tool. We want to be a validation suite: an end-to-end layer that mimics what engineering teams have done for decades, but automated and running on every PR. TREX is another step toward that vision.

Try TREX
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OpenAI’s work in science is motivated by a simple belief: advanced AI can become a powerful partner for scientists, helping them explore more ideas, connect distant concepts, design better experiments, and accelerate discoveries that benefit humanity. We have already shared early examples of models contributing to novel results in mathematics, including work on the unit distance problem⁠, in theoretical physics, through a new result on gluon amplitudes⁠, and in biology, where GPT‑5 helped lower the cost of cell-free protein synthesis⁠ in an automated lab. We also introduced GPT‑Rosalind⁠, a purpose-built model to support life sciences research and drug discovery workflows. 
This project extends that trajectory into medicinal chemistry, where progress cannot be measured by reasoning alone. A hypothesis has to work in the lab with real molecules, instruments, and experimental noise. Working with Molecule.one⁠(opens in a new window), we connected GPT‑5.4 to Maria—an agentic chemistry AI integrated with a high-throughput laboratory for autonomous research—and gave it an open-ended goal: to improve one of several important reaction classes. The system generated research proposals, designed and ran experiments, analyzed experimental data, and proposed follow-up experiments. Humans remained in the loop by designing steering and grading prompts and selecting proposals to test. They also made limited corrections to experimental plans, assisted with basic laboratory operations, and independently validated the final result.
The most promising proposal, OAI-M1-03, focused on a difficult but useful version of Chan–Lam coupling, a reaction chemists use to form carbon-nitrogen bonds. Starting from the open-ended goal of improving Chan–Lam coupling for process chemistry, GPT‑5.4 independently identified primary sulfonamides as a challenging, high-value substrate class and suggested that mild oxidants, including TEMPO, could improve the reaction. 
Across two cycles of experimentation in Maria Lab that idea produced a significant improvement. Under the optimized conditions, measured yields improved for 88% of the boronic acids and 83% of the sulfonamides tested. The mean yield rose from 16.6% to 25.2%, and the share of reactions above 30% yield increased from 15.6% to 37.5%. Human chemists then repeated representative reactions at bench scale. Those experiments confirmed the microliter-scale results, showing higher yields for 11 of 14 substrate pairs, with a more than twofold increase in most cases. That matters because medicinal chemists need reactions that work not just in micro-liter screening experiments, but also in practical lab workflows used during drug discovery.
Improvements in this area of medicinal chemistry are particularly exciting because synthesis is often a major bottleneck in drug discovery: scientists can only test the molecules they can make or otherwise obtain. The sulfonamide group appears in medicines across a wide range of therapeutic areas, including anticancer drugs, antimicrobials, and diuretics, yet the Chan–Lam coupling of primary sulfonamides with boronic acids has historically given low yields. Making this form of the reaction more reliable could give medicinal chemists a broader and more practical way to produce and explore potentially useful molecules.
While this is still an early result, it provides another concrete example of the broader direction we are working toward: AI systems that can become valuable partners to scientists across much of the research loop. The model reviewed the literature, proposed an unexpected idea, helped design and analyze experiments, and arrived at a scientific finding that human chemists could evaluate.
Maria Lab: Molecule.one's specialized high-throughput laboratory that ran 10,080 reactions in OAI-M1-03


Why the chemistry problem matters


Organic chemistry underpins all small-molecule medicines, as well as products in agriculture, electronics, and materials science. A reaction is especially useful when it can make the same kind of chemical bond reliably across many different starting materials. When reactions produce low yields or too many unwanted byproducts, chemists may have to abandon otherwise promising molecules or spend significant time developing a different route. This makes synthesis a major bottleneck in drug discovery: scientists can generally only test the molecules they can make or otherwise obtain.
Chan–Lam coupling is useful in medicinal chemistry because it forms carbon-nitrogen bonds, which are common in medicines. However, the reaction does not work equally well for every class of molecule. In particular, coupling primary sulfonamides with boronic acids has historically produced low yields. Sulfonamides are an important family of molecules found in medicines used in oncology and infectious disease. Making this reaction more reliable could give medicinal chemists a broader and more practical way to produce and explore potentially useful molecules.

Connecting GPT‑5.4 to Maria AI and Lab


The combined system paired complementary capabilities. Prompts written by scientists working with Maria AI were used with GPT‑5.4 within a harness to generate and rank thousands of possible research proposals. Human chemists reviewed the small subset of proposals that ranked highest according to the system and selected four for laboratory testing. Maria AI then translated selected high-level plans into detailed lab instructions, ran thousands of high-throughput experiments, analyzed the raw data, and returned structured results to GPT‑5.4. 
One of the four selected proposals, OAI-M1-03, suggested using mild oxidants such as TEMPO to improve the performance of the Chan-Lam reaction for sulfonamide synthesis. Chemists found the suggestion both surprising and interesting. We share the detailed findings from OAI-M1-03 in this blog post and in the paper⁠(opens in a new window).
The final research proposal was then used by Maria to generate experimental grids, with slight corrections by humans. The largest human correction was to avoid dimethyl sulfoxide, or DMSO, as a solvent because chemists were concerned it could react with the stronger oxidants used as comparisons.
The full process took three months, from the first prompt on March 4th to sharing the OAI-M1-03 results with independent experts on June 4th.
We describe this workflow as near-autonomous, not fully autonomous, because human chemists still made important decisions throughout the process. The model proposed the key research ideas, while human chemists provided high-level steering and judgment, corrected experimental details, helped prepare lab consumables and reagents, and repeated key experiments by hand.

What we found


OAI-M1-03 identified TEMPO as a useful additive for the primary sulfonamide Chan-Lam coupling studied here. Under the optimized conditions, the reaction improved in two ways: average yield went up, and more substrate combinations reached practically useful yields.
Across two cycles, Maria ran a total of 10,080 reactions – more than a chemist running three reactions every day would run in a decade. That scale mattered because chemistry results can be misleading when they are tested on only a few examples. A reaction can look promising on one pair of starting materials, but fail across a broader set of molecules. Thousands of reactions made it possible to identify TEMPO among ten tested oxidants, see the effect repeat across diverse combinations, and find its limitations.
After analyzing the first round of data, the system proposed a more focused second round of experiments to test follow-up hypotheses. One useful follow-up finding was that TEMPO could be replaced by a much cheaper analog, 4-hydroxy-TEMPO, with little loss in performance.
The result also held up beyond Maria Lab’s microliter-scale screening format. Human chemists reproduced representative reactions manually at bench scale and observed an increase in yield for 11 of 14 substrate pairs; for eight pairs the increase was greater than twofold. That replication matters because very small-scale experiments can sometimes introduce artifacts that disappear at a larger scale. Bench-scale validation is also customary before research is published in a scientific journal.
[image: Labeled glass reaction vials from Molecule.one bench-scale validation experiments.]


Four external chemistry experts reviewed the preprint describing OAI-M1-03. Their assessments supported our view that the result was novel and worth sharing with the scientific community. The stronger test will come next: whether independent labs can reproduce the result, and whether chemists find it useful across a broader range of molecules.
Of the other three proposals generated by GPT‑5.4 and tested by Maria during the three-month period, OAI-M1-02 and OAI-M1-04 were experimentally proven in the Maria Lab, while OAI-M1-01 was disproven. Analysis of these results is ongoing.

Limitations


This work shows that a model can make a useful contribution in organic chemistry. It did more than summarize the literature or suggest a one-off experiment: it proposed a specific surprising hypothesis and surfaced it for human review, designed experiments, interpreted experimental data, and designed follow-up experiments.
It does not show that AI can independently run a chemistry research program from end to end. Human judgment remained essential, and the workflow depended on specialized high-throughput infrastructure. It also does not establish that the method will generalize to other coupling reactions, other substrate classes, or manufacturing conditions.
The yield estimates came from a high-throughput platform, and bench validation covered 14 representative substrate pairs. More work is needed to characterize the reaction mechanism, define the substrate scope, measure performance under different laboratory conditions, and reproduce the result independently.

Preparedness


Chemistry capabilities require careful treatment because the same tools that can support medicine and materials science could also be misused. We deliberately scoped this work to a legitimate medicinal-chemistry problem: improving a known coupling reaction used to make drug-like molecules. The experiments did not involve toxins, chemical weapons, or requests to design harmful compounds. These results should not be read as evidence that the system can help with those harmful applications. The project did not test or demonstrate that.
We assess and mitigate emerging risks from advanced model capabilities through our Preparedness Framework⁠, including risks related to chemical and biological domains. The model used in this work had already undergone relevant evaluations with the UK AI Security Institute, and the system was designed to refuse requests focused on harmful applications. The experimental workflow added another layer of control: human chemists selected which proposals entered the lab, reviewed experimental plans, and retained control of the physical infrastructure.
We think this is the responsible way to study AI's potential in experimental chemistry: choose a problem space with clear scientific value, pair model-level safeguards with expert oversight, and evaluate the system through constrained physical experiments. As these capabilities improve, we will continue to assess emerging risks, strengthen safeguards, and be specific about what a result does and does not imply.

What's next


The immediate next steps are scientific: test a broader range of starting materials, investigate why the additives improve the reaction, map where the effect works and fails, and support independent replication. Together, these studies will determine how broadly the method can be applied and how useful it is in practical medicinal chemistry workflows.
Our longer-term goal is to make AI systems reliable scientific partners that help researchers generate hypotheses, design experiments, interpret results, and decide what to test next, while remaining grounded in expert judgment, reliable measurement, and strong safeguards. Organic chemistry is a particularly high-leverage area because progress in small-molecule discovery and manufacturing depends on being able to make molecules reliably. Scientists can only test molecules they can make, and better synthesis can expand the range of ideas they can explore across medicine, agriculture, electronics, energy, and materials science. This result is one early example of that broader direction: a frontier model, specialized agents, an automated laboratory, and human chemists working together to move faster through the research loop and produce findings the scientific community can evaluate, reproduce, and build on.
We are grateful to the Molecule.one team and to the independent chemists who reviewed this work.
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“Oh, it’s just a trick thing.” – Ben Ames Williams, Coconuts




Here are six puzzles, some of them classics, that don’t look much alike on the surface. After stating them, I’ll give a hint about what they have in common. Then I’ll present solutions that all make use of the same slick trick in one form or another.




Puzzle 1: A wealthy merchant died, leaving seventeen camels to be distributed among three heirs. The merchant’s will stipulated that one half of the camels should go to the eldest heir, one third of the camels should go to the second heir, and one ninth of the camels should go to the youngest heir. The most literal-minded course of action would be to butcher some of the camels, giving eight-and-a-half camels to the eldest heir, five-and-two-thirds camels to the second heir, and one-and-eight-ninths camels to the youngest heir, with the remaining one-eighteenth of a camel left for the vultures. But surely the merchant hadn’t intended such carnage! While they were puzzling over their situation, a passing trader stopped to ask what the problem was. When they explained the impasse they were facing, the trader solved their problem with one simple suggestion. What was it?




Puzzle 2: Five sailors and a monkey were shipwrecked on a desert island. The sailors spent the first day gathering coconuts for food; then they piled all the coconuts together and went to sleep for the night. One sailor woke up and decided to take a fifth of the coconuts while the others slept. The sailor divided the coconuts into five piles with one coconut left over, then hid one of the piles, merged the other four piles, and gave the extra coconut to the monkey. One after another, the other four sailors did the same thing, each one dividing the current pile into five equal piles with one coconut left over, hiding one pile, merging the other four piles, and giving the leftover coconut to the monkey. In the morning the five sailors divided what coconuts were left, and the coconuts came out in five equal shares with none left over. How many coconuts were there in the beginning? (There are actually infinitely many possible answers to the problem; so the question really asks, What’s the smallest possible number of coconuts in the original pile, if we take the story to be true?)




If that’s too hard to tackle straight off, here’s a warm-up to get you in the right frame of mind: what’s the smallest positive integer that leaves remainder 2 when divided by 3, remainder 4 when divided by 5, and remainder 6 when divided by 7?




Puzzle 3: Suppose your Introduction to Discrete Mathematics teacher taught you a formula that you don’t remember how to prove, involving concepts from graph theory. A graph is a collection of dots (called vertices) together with some line segments or curves (called edges) that connect one vertex to another; we’ll assume there are only finitely many vertices and edges. A graph is said to be connected if there’s a way to travel from any vertex to any other vertex along a path that uses edges of the graph. A cycle in a graph is a path in the graph that starts at a vertex, travels along an edge, then travels along another edge, and so on, eventually returning to the original vertex without reusing any edges. Finally, a connected graph is called a tree if it contains no cycles. For instance, the graph shown here is not connected because there is no path from vertex a to vertex d; neither is the graph free of cycles because there is a cycle composed of the edge from a to b, the edge from b to c, and the edge from c to a.









The teacher’s formula, E = V−1, says that the number of edges in a finite tree is always 1 less than the number of vertices. So for instance in the tree shown in the picture below we see 10 vertices and 9 edges.









The trouble is, you’re taking the midterm exam and the teacher has asked you about forests. You remember that a forest is just like a tree except that it doesn’t have to be connected – it’s only required to be free of cycles. So every tree is a forest, but a forest could consist of two trees, or three trees, or even more. The exam problem says: “Suppose the graph G is a forest consisting of two trees. Suppose also that G has ten vertices. How many edges does G have?” Your cheat sheet has the formula E = V−1 but that only works for trees; it doesn’t apply to forests in general. What do you do?




Puzzle 4: Suppose you have 4 suspect coins, 1 of which is counterfeit (either heavy or light). You also have a pan balance scale. Is it possible in just two weighings to find the bad coin and to determine whether it is heavy or light? If not, what simple additional object would enable you to do it?




Puzzle 5: If you deal out the 52 cards in a randomly-shuffled deck until you find one of the 4 jacks and then stop, how many cards should you expect to have to deal on average?




Puzzle 6: Given a deck of cards numbered 1 through N (with N > 1), not necessarily arranged in order, we define a grand swap as the following N-step procedure: swap the part of the deck that’s above the 1 with the part that’s below the 1; then swap the part of the deck that’s above the 2 with the part that’s below the 2; and continue in this manner, until finally you swap the part of the deck that’s above the N with the part that’s below the N. If one of the “parts” that you’re trying to swap is empty, the swap is equivalent to simply moving the top card to the bottom or vice versa.




For example, suppose we start with 1, 2, 4, 3, with 1 on the top and 3 on the bottom. We swap the cards above the 1 (“all zero of them”!) with the cards below the 1 (all three of them) to get 2, 4, 3, 1. Then we swap the cards above the 2 with the cards below the 2 to get 4, 3, 1, 2. Then we swap the card above the 3 with the cards below the 3 to get 1, 2, 3, 4 (notice that the 1 and the 2 remain in the order they were in before; though two piles are swapped, each pile stays in its original order). Finally we swap the cards above the 4 with the cards below the 4 to get 4, 1, 2, 3. So, our grand swap sends 1, 2, 4, 3 to 4, 1, 2, 3.




Show that performing N+1 successive grand swaps always brings the deck back to its original order.




* * * * * * * * * * * * * * * * *




HINT




In all these puzzles, there’s an elegant solution in which you add a seemingly extraneous element that can subsequently be discarded.




As an example of adding something to a problem to make it simpler, consider the warm-up puzzle proposed at the end of Puzzle 2 (“What’s the smallest positive integer that leaves remainder 2 when divided by 3, remainder 4 when divided by 5, and remainder 6 when divided by 7?”); call the mystery number N. Since N leaves remainder 2 when divided by 3, N+1 must be exactly divisible by 3. Likewise N+1 must be exactly divisible by 5 and by 7, and since the numbers 3, 5, and 7 are relatively prime (that is, they have no factors in common bigger than 1), N+1 must be divisible by 3 × 5 × 7 = 105. So the answer to the warm-up puzzle is 




(N+1) − 1 = 105 − 1 = 104.




For more examples of this “camel trick” in mathematics see the MathOverflow post The 17 camels trick and Tivadar Danka’s blog post The camel principle.




* * * * * * * * * * * * * * * * *




SOLUTION TO PUZZLE 1




The trader says “Borrow my camel!” Now there are 18 camels. The first heir receives one half of 18, or 9, camels; the second heir receives one third of 18, or 6, camels; and the third heir receives one ninth of 18, or 2, camels. This accounts for 9+6+2 = 17 camels. If the apportioning is done in a manner sensitive to the animals’ needs for familiar faces, these 17 camels will be precisely the deceased merchant’s camels, and the trader can ride off on the camel that was lent to the heirs.




This may seem like a purely recreational puzzle, but when seats in a governing body are apportioned based on population counts, one can face similar issues. In those situations, the relevant fractions (1/2, 1/3, and 1/9 in our puzzle) typically add up to 1, but there’s still a thorny problem to be solved if those fractions, when multiplied by the total population, fail to yield whole numbers. An analogous problem of a camelid kind would be: how can three heirs receive 1/2, 1/3, and 1/6 of the merchant’s camels if the total number of camels is 17? Clearly the apportionment can’t be done exactly if we don’t butcher any camels, but how close can we get? And what does “close” even mean in this context? There are many approaches to dealing with this kind of problem; to see how the U.S. handles it, see the Census Bureau post on Methods of Apportionment.




In an alternate version of the puzzle in which the fractions add up to more than 1 rather than less than 1, the trader can help the heirs by stealing a camel and then returning it!




SOLUTION TO PUZZLE 2




Let N be the number of coconuts in the original pile. Imagine an alternate scenario in which the monkey has four coconuts of her own at the start (suppose that they’re blue) and she adds them to the pile, so now there are N ordinary coconuts and 4 blue ones, for a total of N+4. The first sailor to wake will discover that the pile is evenly divisible by five. The sailor divides the big pile into five equal smaller piles. Since there are only four blue coconuts, at least one of the five piles contains none of them.  The sailor takes such a pile and hides it, gives one of its coconuts to the monkey, and puts the other four small piles (which collectively contain all four blue coconuts) back together into one big pile. Each sailor does the same thing. During the final division in the morning, the four blue coconuts are left on the side; the monkey reclaims them. Since the augmented pile (with the blue coconuts included) was evenly divided into fifths five times during the night, it must have contained 55 = 3125 coconuts or some multiple thereof when the sailors went to bed. So the smallest consistent answer N satisfies N+4 = 3125, giving N = 3121.




One can also have a bogus answer in which there are −4 coconuts at the start. If one allows negative coconuts, then the algebraic solutions are precisely the numbers of the form −4 plus a multiple of 3125; the smallest non-bogus answer is −4 + 3125 = 3121.




SOLUTION TO PUZZLE 3




Add an edge joining a vertex in one tree to a vertex in the other tree. Now your two-tree forest has become a single tree on ten vertices, so the teacher’s formula applies: the number of edges is 10−1, or 9. But remember, one of those edges is the extra edge that you added; if you erase it, the number of remaining edges will be 9−1, or 8. In fact, it can be shown that a forest on n vertices that consists of t trees must have n−t edges.




If you’re wondering why adding that new edge turned the two-tree forest into a single tree, note that the added edge that joins the first tree (call it T1) to the second tree (call it T2) cannot create a cycle, because if there were a cycle, it would have to cross from T1 to T2 along some edge and then from T2 back to T1 along some other edge, and there’s only one edge between T1 and T2. On the other hand, the new graph is certainly connected, and since we just learned that it’s free of cycles, it’s a tree.




SOLUTION TO PUZZLE 4




You should ask for a known good coin. Call the original coins A, B, C, and D and the known good coin G. The eight possibilities you must discriminate between are A− (A is the bad coin and is light), A+ (A is the bad coin and is heavy), B−, B+, C−, C+, D− and D+.




On the first weighing, weigh A and B against C and G. There are three cases.




1. If the two pans balance, D is the bad coin. Weighing D against G on the second weighing will distinguish the cases D− and D+ from each other.




2. If the left pan is heavy, the possibilities are A+, B+, and C−. Weigh A against B. If they balance, deduce C−; otherwise, we can distinguish between A+ and B+.




3. If the right pan is heavy, the possibilities are A−, B−, and C+. Weigh A against B. If they balance, deduce C+; otherwise, we can distinguish between A− and B−.




In all three cases, one determines the bad coin and determines whether it is heavy or light.




On the other hand, without the known good coin, the puzzle can’t be solved. To see why, consider the two possible ways the weighing protocol could begin.




Case 1. If the first weighing weighs all four coins, then there are only two possible outcomes (the two pans can’t balance since one coin is bad), and in each of the two outcomes, there are four possibilities that we must discriminate among using only a single weighing; but this can’t be done, since the weighing has only three possible outcomes (left goes down, right goes down, both sides balance).




Case 2. If the first weighing weighs just two coins, say A against B, then in the case in which the two coins balance, there are again four possibilities (C+, C−, D+, and D−) that we must discriminate among in just one weighing, which again can’t be done.




SOLUTION TO PUZZLE 5




Given a randomly-shuffled deck—that is, a deck that has an equal chance of the cards being in each of the astronomically-many possible orders—imagine including a joker at a random position in the deck and fanning out the cards in a circle. The jacks and the joker divide the deck into five segments, and by symmetry each of the 48 non-jack-non-joker cards has no reason to prefer one segment over another; each segment will on average consist of 48/5 such cards. Now remove the joker and arrange the cards in a line, starting with the card just clockwise from the joker and ending with the card just counterclockwise from the joker. It’s still the case that each segment will on average have 48/5 = 9.6 non-jack cards. So if we play the find-the-first-jack game with this new arrangement of the cards, we expect to deal out 9.6 + 1 = 10.6 cards. 




But wait a minute: The process we followed in creating this line of cards doesn’t really require us to put the cards in a circle; it’s enough to insert a joker in a random location in the original deck, put the cards below the joker above the joker, and remove the joker. Simpler still, we can just cut the deck at a random position; there’s no need to involve a joker at all.




Now, a randomly-shuffled deck that gets cut in a random location is still a randomly-shuffled deck. So the question “If you deal out the cards in a randomly-shuffled deck until you find one of the jacks, how many cards should you expect to have to deal?” and the question “If you cut a randomly-shuffled deck at a random position and then deal out the cards in until you find one of the jacks, how many cards should you expect to have to deal?” must have the same answer. 




Since the answer to the second question is 10.6, that must also be the answer to the original question!




If you’re comfortable with the concept of linearity of expectation, there’s another way to derive the answer that you may prefer. The number of non-jack cards that precede the first jack can be written as a sum of 48 numbers, each of which is 0 or 1: the number of aces-of-spades that precede the first jack, the number of kings-of-spades that precede the first jack, the number of queens-of-spades that precede the first jack, and so on, down to the number of twos-of-clubs that precede the first jack. The principle of linearity of expectation says that the expected value of the sum of those 48 numbers is equal to the sum of the expected values of those 48 numbers. This seems like a horrible approach until you stop to consider that each of those 48 numbers has expected value 1/5. Why? Well, let’s focus on the ace of spades, since the argument applies to each specific kind of card in the same way. The number of aces-of-spades that precede the first jack is equal to 1 if the ace of spades precedes all four of the jacks and is equal to 0 otherwise. The probability that the ace of spades precedes the jack of spades, the jack of hearts, the jack of diamonds, and the jack of clubs when all 52 cards are dealt is 1/5 by symmetry (the identities of the five cards are irrelevant). So the number of aces-of-spades that precede the first jack is equal to 1 one-fifth of the time and is equal to 0 four-fifths of the time, giving it an expected value of 1/5. Lik wise for each of the other 47 non-jack cards. Hence the expected number of non-jack cards that precede the first jack in the original problem is 1/5 + 1/5 + 1/5 + ⋅ ⋅ ⋅ + 1/5 = 48/5 = 9.6, and adding 1 for the jack itself gives 10.6 as before.




SOLUTION TO PUZZLE 6




Add an imaginary card to the deck, numbered 0. We can now represent the order of cards in the deck by a circular arrangement of 0, 1, . . . , N (to be read clockwise, let’s say), where 0 marks the beginning/end of the deck. For example, the arrangement









would represent a 7-card deck in the order 2, 5, 1, 4, 3, 7, 6. Note that rotating the circle does not make any difference in terms of the associated linear ordering of the deck, which begins just clockwise from the 0 and ends just counterclockwise from the 0 (this should remind you of the joker from the previous problem). All that matters is the clockwise cyclic ordering of the numbers 0 through N.




When we swap the part of the deck above k with the part below k, the effect on the circular arrangement is to swap the two arcs delimited by 0 and k (here I take k=1):









But that new cyclic order shown on the right can be achieved more simply by just swapping the 0 and the k themselves:








Thus, a grand swap swaps 0 with 1, then 0 with 2, then 0 with 3, . . . , and finally 0 with N.




Tracking each card’s label throughout this process, we have




0 → 1,
1 → 0 → 2,
2 → 0 → 3,
3 → 0 → 4,
. . .
N−1 → 0 → N , and
N → 0.




Thus, the effect on each number in the circle is to increment it by 1 with N wrapping around to 0. When we repeat this operation N+1 times, every number in the circle cycles back to its original value, and the original order of the deck is restored.




* * * * * * * * * * * * * * * * *




In each of these stories, the extra object behaves like a catalyst, or like the Lone Ranger from the classic radio and television series, departing as mysteriously as he arrived once the afflicted town has been saved (“Who was that masked man?”). The trader rides away on his camel; the monkey reclaims her blue coconuts; the added edge is erased; the known good coin returns to your pocket; the joker is removed from the deck; and the imaginary card numbered 0 vanishes, or rather, was never there to begin with. Yet without that extra object, the elegant solution would not have been possible.




ENDNOTES




1. The earliest documented appearance of this classic puzzle occurs in the work of the 18th-century Shiite Iranian philosopher Mulla Muhammad Mahdi Naraqi. Many variants exist; see the 17-animal inheritance puzzle Wikipedia page.




2. Problems of this kind seem to have first been introduced to the mathematical literature in the Ganita-sara-sangraha (“Compendium of the Essence of Mathematics”) of the Indian mathematician Mahāvīra, circa 850CE; his versions dealt with serial division of fruit and flowers. The version I give here is very close to the version that the American author Ben Ames Williams used in his 1926 short story Coconuts, which appeared in the October 9, 1926 issue of the Saturday Evening Post. The main character is a mathematically-inclined man named Wadlin who works for an architect. When Wadlin finds out that his boss may be outbid by a rival architect named Marr, Wadlin sneaks into Marr’s favorite restaurant, allows Marr to find him furiously calculating, and with feigned reluctance reveals what he’s working on — a math puzzle he says he learned earlier that day “from a man uptown”. This math puzzle is none other than the coconuts problem. The bait has the desired effect: the nerd-sniped Marr becomes obsessed with the puzzle and misses the bidding deadline.




Ironically, many readers of the Post found themselves in Marr’s position, as Williams had neglected to include the answer to the puzzle in his story. This omission led over two thousand angry readers to write to the Post demanding that it provide the answer. The editor of the Post had to send an urgent telegram to the author, demanding “FOR THE LOVE OF MIKE, HOW MANY COCONUTS? HELL POPPING AROUND HERE”.




It’s possible that the young Martin Gardner got wind of the fracas; he was twelve at the time. In any case, he went on to found and run the Mathematical Games column at Scientific American in 1957, and he shared the coconuts puzzle with his readers in 1958. He went on to publish many other puzzles during his thirty-year stint running the column, but he once told his son Jim that the problem of the coconuts was his favorite. 




For more about the problem, see the Wikipedia page The monkey and the coconuts.




3. This is an actual problem I gave my students on a midterm exam earlier this year. A few students gave the camel solution. More students used a divide-and-conquer approach, applying the E = V−1 formula to each of the two trees: if the first tree has m vertices and the second has n vertices, then the total number of edges in the forest must be 




(m−1) + (n−1) = (m+n) − 2 = 10 − 2 = 8.




The divide-and-conquer argument is arguably more straightforward, but the camel argument is what earned the problem a place in this essay.




4. There is a huge literature on coin-weighing problems. Here is a classic without the extra wrinkle of a known good coin: You have 12 seemingly identical coins. One of them is counterfeit but you do not know if it is lighter or heavier than the genuine ones. You have exactly 3 uses of a pan balance to find the bad coin and to determine if it’s heavy or light. If you are content with just finding the identity of the counterfeit coin and not necessarily knowing whether it’s heavy or light, you can actually replace 12 coins by 13 coins. See the Balance puzzle Wikipedia page.




5. I learned about this problem from Peter Winkler; it appears in chapter 8 of his book Mathematical Puzzles.




6. This is a problem that I came up with a few years ago and contributed to the 2026 Bay Area Mathematics Olympiad. The solution that appears above is a composite solution devised by me and the contest organizers.




7. It’s not a coincidence that I chose to publish these problems on or shortly before June 17, 2026; that’s the day on which dozens of people gathered at Hampshire College to celebrate the life and legacy of mathematician David Kelly (1940-2025), who could justly be described as a catalyst in the mathematical community; as Kelly explains in the documentary Hunting Yellow Pigs, his favorite way of teaching was to get students thinking about a juicy problem and then get out of their way. The number of camels in Naraqi’s puzzle was Kelly’s favorite number—seventeen.





					



Original: https://mathenchant.wordpress.com/2026/06/15/seventeen-camels-and-where-they-can-take-you/ · Discussion
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How to organize 3 acquired companies into one coherent website

littlelanguagemodels.com · 13 points · Discussion


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




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




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




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





	day-to-day responsibilities




	previous experiences making IA decisions, positive or negative




	perception of the areas with the highest potential for company growth




	professional goals






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




How Company A plans and delivers items.




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




Put users into categories




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





	Location (by country, city, district)




	Clinical discipline (nursing, surgery, pharmacy)




	Clinical specialty (dermatology, ethics, pathology)




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




	Role (educator, administrator, researcher)




	Institution (academic, commercial, non-profit)






For patients of healthcare providers, groups may include:





	Insurance type




	Age group




	Risk level






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




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




Test with a small group of users




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





	Do labels match user language?




	Do groupings match users’ mental models?




	Does content hierarchy reflect user goals?




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






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




Think horizontally, not vertically




What do I mean by this?




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




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





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




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






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




Vertical vs horizontal content thinking



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




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




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




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




Key takeaways




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





	Start with user goals




	Identify commonalities across products




	Identify opportunities for consolidation and removal across content




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




	Put users into categories




	Test with a small group of users




	Provide multiple information pathways to improve discoverability




	Be prepared for content discussions to get heated







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





Original: https://littlelanguagemodels.com/how-to-structure-your-sites-after-a-big-acquisition/ · Discussion
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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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The Capitoline Wolf

thehappytraveler.ca · 10 points · Discussion


									


Estimated reading time: 6 minutes




Introduction




Legends and symbolism often bridge the stories of cities, and nowhere is this truer than between Rome and Siena. The Capitoline Wolf is the iconic statue depicting Romulus and Remus being nursed by a she-wolf. It shares a captivating narrative that unites these two cities through their mythology and symbols.




This story is part of our broader collection of Italy travel guides for curious and mature travelers. In them we explore culture through myth, history, and lived experience.




A Tale of Two Cities




Siena’s foundation story closely mirrors Rome’s in both mythology and symbolism. According to legend, Senius and Aschius—the twin sons of Remus and nephews of Romulus—founded Siena and adopted the she-wolf as their emblem.




In Rome, the tale of Romulus and Remus describes twin brothers raised by a she-wolf. The Capitoline Wolf (Lupa Capitolina) bronze in the Capitoline Museums on Capitoline Hill immortalizes that scene. For years, curators described the bronze as Etruscan. In any case, the she-wolf came to symbolize survival and protection, becoming a lasting emblem of Rome’s origin story.




Many Twins, Many Wolves




According to legend, after Romulus killed his brother Remus, the twins Aschius and Senius fled Rome. They took with them a statue of the Capitoline Wolf as a family heirloom. Eventually the twins founded Siena and chose the wolf as the symbol of this new city. 




The original statue from Siena’s foundation disappeared long ago, but the Capitoline Wolf appears throughout the city. Siena’s coat of arms and the Duomo’s inlaid marble floors both showcase the wolf.




Capitoline Wolf in Siena: Statues and Sculptures




Piazza Tolomei




[image: Historic building facade with shuttered windows on Piazza del Campo, Siena, Italy.]Sunlit facade of a historic building overlooking Piazza del Campo, Siena, Italy, with classic shuttered windows and Tuscan architectural style.



In Piazza Tolomei, one of Siena’s oldest squares, stands a statue of Romulus and Remus with the she-wolf. This sculpture is a striking representation of the city’s legendary origins.




Close-up of Piazza Tolomei Statue




[image: Close-up of the statue of Romulus and Remus with the she-wolf in Piazza Tolomei, Siena, a UNESCO World Heritage Site]A detailed view of the Romulus and Remus statue in Piazza Tolomei, Siena. It is part of the city’s UNESCO World Heritage status.



The intricate details of this sculpture highlight the craftsmanship and its significance as a connection between Siena and Rome.




Palazzo Comunale in Piazza del Campo




[image: Capitoline Wolf statue with Romulus and Remus in Siena, Italy]The Capitoline Wolf with Romulus and Remus, symbol of Siena’s legendary Roman origins, photographed in Siena, Italy.



Inside the Palazzo Pubblico or city hall, a statue of the Capitoline Wolf reinforces Siena’s ties to Rome and its legendary past. Its placement in the heart of Piazza del Campo reflects its importance to the city’s identity.




Wolves in Siena’s Architecture




Torre del Mangia




[image: Wolf-shaped stone gargoyle on Torre del Mangia Tower, Siena, Tuscany, Italy ]A wolf-shaped stone gargoyle on the Torre del Mangia Tower in Siena. It showcases the enduring symbolism of the Capitoline Wolf in the city’s architecture.



The Torre del Mangia, a centerpiece of Piazza del Campo, features a wolf-shaped stone gargoyle. This architectural detail ties the city’s mythology to its most iconic landmarks.




Palazzo Pubblico




[image: Wolf-shaped gargoyle on the Palazzo Pubblico in Siena, Tuscany, Italy]A wolf-shaped gargoyle on the Palazzo Pubblico in Siena, highlighting the pervasive presence of the Capitoline Wolf in the city’s architecture.



The Palazzo Pubblico, another architectural gem, incorporates wolf-shaped gargoyles, blending Siena’s mythological roots with its Gothic design.




Artistic Wolves: Fonte Gaia Fountain




Fonte Gaia Fountain




[image: Wolf-shaped statue on the Fonte Gaia fountain in Siena, Tuscany, Italy]A wolf-shaped statue on the Fonte Gaia fountain in Siena, an the artistic integration of the Capitoline Wolf in the city’s cultural landmarks.



The Fonte Gaia, located in Piazza del Campo, features a beautifully crafted wolf statue. This artistic representation of the Capitoline Wolf connects Siena’s public art to its legendary origins.








During our visit to Rome, the Capitoline Wolf stood out as a recurring symbol of the city’s foundation myths. On Capitoline Hill, the bronze statue of the she-wolf in the Capitoline Museums evokes the legendary tale of Romulus and Remus. This iconic hill, a central point of Roman history. It bridges the mythology of Rome with its enduring architectural and artistic legacy.




The Enduring Symbolism of the Capitoline Wolf




The story of Romulus and Remus is as much about mythological storytelling as it is about creating a unifying identity for ancient Rome. Siena’s adoption of the she-wolf symbol extends this narrative, blending family lore with civic pride.




As we wandered through Siena, we couldn’t help but reflected on its connection to Rome. The Capitoline Wolf stood out as a powerful emblem of origins, survival, and familial bonds. It is featured frequently in statues, gargoyles, or fountains. The wolf remains a vital thread in the tapestry of Siena’s cultural and architectural heritage.




If you enjoy stories like this, don’t miss our full selection of Italy travel guides. They feature detailed tips, cultural insights, and destination highlights from Siena, Rome, and beyond.




FAQs




What is the Capitoline Wolf?
The Capitoline Wolf, or Lupa Capitolina, is a bronze statue depicting the legendary she-wolf nursing Romulus and Remus, the founders of Rome. It is a symbol of survival and protection.
 
 Where can you find Capitoline Wolf statues in Siena?
Statues of the Capitoline Wolf is located in Piazza Tolomei, the Palazzo Comunale in Piazza del Campo, and on architectural features like the Torre del Mangia and Fonte Gaia fountain.
 
 












[image: Mark - The Happy Traveler]
Mark Morin is the traveler behind The Happy Traveler blog, sharing insightful stories and practical travel tips for culturally curious explorers aged 55 and up. From medieval alleys to modern guest experiences, he blends personal narrative with local knowledge—always with a camera in hand and an eye for the details that matter.
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Show HN: StarScope – Free astronomy dashboard for observers outside the US/UK

starscope.live · 9 points · Discussion


        
        Citizen Astronomy Without Borders — real-time feeds, hemisphere-aware alerts, and a worldwide community for serious amateur astronomers.

        
          Tonight's Sky

          What's worth pointing your telescope at right now. Planets, deep sky objects, meteor showers, ISS passes, and aurora conditions — tailored to your hemisphere.

        
        
          Platform Features

          
            	Both Hemispheres — Northern and Southern hemisphere feeds, DSO recommendations, and tonight's sky panels.

            	Real-Time Alerts — Live NASA GCN transients, NOAA space weather, Near-Earth Object approaches, and Minor Planet Center circulars.

            	Arxiv Preprints — Auto-updating astro-ph feed with keyword filtering.

            	Global Community — A moderated discussion board for observers worldwide.

            	Equipment Guides — Curated telescope and accessory recommendations.

          

        
        
          Why StarScope

          AAVSO and the BAA do outstanding scientific work, but they are built around membership organisations, English-speaking communities, and legacy interfaces. StarScope is free at its core, mobile-first, and built for true hemisphere parity from day one — Southern observers get first-class tools, not a Northern feed with a flag.

        
      



Original: https://starscope.live/feed · Discussion
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Show HN: I rewrote my 2012 self-signed cert generator in Go – cert-depot.com

9 points · Discussion

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


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