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Show HN: Homebrew 6.0.0

brew.sh · 689 points · Discussion

Today, I’m proud to announce Homebrew 6.0.0. The most significant changes since 5.1.0 are a new tap trust security mechanism, the new faster, smaller, default internal Homebrew JSON API, sandboxing on Linux, better defaults informed by our user survey, many brew bundle improvements, improved performance and initial support for macOS 27 (Golden Gate).Happy to discuss any questions here!


Original: https://brew.sh/2026/06/11/homebrew-6.0.0/ · Discussion
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Pokémon Go Scans Trained the Navigation Tech for Military Drones

dronexl.co · 659 points · Discussion


			
Hundreds of millions of Pokémon Go players spent years filming the streets, parks, and buildings around them to earn in-game rewards. Those roughly 30 billion environmental scans are now owned by Niantic Spatial, and they helped train a camera-based navigation model that a U.S. defense contractor is preparing to put into drones and other military robots. Most of the players had no idea.




The pipeline runs from a mobile game to the battlefield in three steps. Players scanned the physical world. Niantic Spatial turned those scans into a 3D map that lets a machine locate itself by sight when satellite signals fail. And in December 2025, Niantic Spatial announced a partnership with Vantor, the defense and intelligence firm formerly known as Maxar Intelligence, to fuse that ground-level system with Vantor’s aerial navigation software for use in GPS-denied operations.




I have spent years covering how drones lose their way the moment an electronic warfare unit switches on a jammer, a problem that has spread from the battlefield into civilian airspace, from Ukrainian workshops cycling through navigation generations to American programs scrambling for alternatives. The unsettling part of this story is not the technology. It is where the training data came from, and whether the people who supplied it would have agreed had anyone explained the destination.




Pokémon Players Filmed Their Surroundings for Rewards and Fed a 3D Map




Since 2021, Pokémon Go has asked players to record short videos of real-world locations, called Pokéstops, to earn extra in-game items. Scanning all the buildings, streets, and trees in a 360-degree sweep was optional, and Niantic asked separately for permission to keep the footage. Granting it meant agreeing to extra terms.




Those terms handed Niantic a transferable, sublicensable license to the scans, meaning the company could resell the imagery to third parties. Floris De Hingh, a 34-year-old Dutch player who downloaded the game on its first available day in 2016, told Trouw he never connected the footage he captured to a system that would steer military drones. “I was just playing a game,” he said. He had even scanned the inside of his own apartment.




The collected scans, around 30 billion of them according to Trouw, became the raw material for a Visual Positioning System, or VPS. Where GPS depends on a satellite signal, VPS works out where a camera is by matching what it sees against a detailed 3D model of the world. Two recognizable reference points a few pixels wide can be enough to fix a location. Niantic Spatial CTO Brian McClendon, who previously led the team behind Google Maps, Google Earth, and Street View, has said the approach suits robots operating where GPS regularly drops out, such as dense cities, and where signals are deliberately blocked, such as war zones.




Vantor Will Pair the Ground Map With Aerial Drone Navigation




The Vantor partnership, announced on December 16, 2025, joins two positioning systems into one. Niantic Spatial handles localization on the ground by aligning a camera feed against its model. Vantor’s Raptor software, launched in February 2025, does the same job in the air using a drone’s camera and Vantor’s proprietary 3D terrain data. Combined, the companies say, a drone overhead and a vehicle or dismounted operator below can share the same coordinates in real time with no satellite link. The principle is already turning up on the other side of the front, where a downed Russian drone was found matching live camera feeds against preloaded terrain imagery rather than trusting a single GPS module.




Vantor’s own framing is blunt about the problem it targets. The joint release names GPS “unavailability, spoofing, interference, and jamming” as the vulnerability, and lists autonomous drones, vehicles, augmented reality glasses, and other field assets as the platforms meant to run on the shared system. Niantic Spatial’s go-to-market lead told defense outlet Tectonic the goal is thousands of devices operating on one coordinate framework in an electronic-warfare-heavy environment. Field testing of the integrated system is planned for early 2026.




Vantor is not a startup dabbling in defense. Rebranded from Maxar Intelligence on October 1, 2025, it is a prime contractor to the National Geospatial-Intelligence Agency, holding a follow-on award worth $70 million under the agency’s Global Enhanced GEOINT Delivery program, which serves more than 400,000 U.S. government users. This is a company built around national security imagery, now adding GPS-independent navigation to its catalog.




Vantor Denies Using the Pokémon Game Data, Then Declines to Rule It Out




Asked directly whether the military-bound system relies on Pokémon Go imagery, Vantor told Trouw it would not use the game’s data. The company then declined to say whether the model it plans to deploy was trained on those scans in the past. Niantic Spatial, responding to earlier questions about a separate deal, said the scans were used to train an “early version” of its navigation model. On the defense partnership specifically, the company said it had no new information to share.




That gap is the heart of the dispute. Jeroen van den Hoven, a professor of ethics and technology at TU Delft, told Trouw the conclusion is hard to avoid. “Without the huge number of scans from all those gamers, the development of this system would never have progressed so quickly,” he said. He added that AI models begin with a dataset and then absorb far more data until the original contributions blur into patterns that can no longer be traced. Once a scan is folded into the model, in other words, proving it is or is not in there becomes nearly impossible.




Van den Hoven did not condemn battlefield VPS outright. If it helps Ukraine win a just war against an aggressor, he said, that is a good development. His worry is the system falling into the wrong hands, and the broader pattern of players being misled about where their data goes. He called the episode a red flag.




Niantic’s Roots Run Back to a CIA-Backed Mapping Firm




The military turn looks less like a swerve once you trace the company’s lineage. Niantic grew out of Keyhole, a geographic data firm that took funding in 2003 from In-Q-Tel, the venture arm financed by the CIA. An In-Q-Tel release from that year stated Keyhole’s services were used to support U.S. troops during the Iraq War. Google bought Keyhole the following year, and Keyhole CEO John Hanke went on to lead the team behind Google Maps, Google Earth, and Street View.




Hanke formed Niantic Labs inside Google in 2010, then spun it out in 2015. The company collected camera imagery from players once before, through its 2014 game Ingress, using the same method later applied in Pokémon Go. In 2025 the structure split again: Scopely, owned by Saudi Arabia’s Savvy Games Group and ultimately the kingdom’s Public Investment Fund, acquired Niantic’s games business for $3.5 billion in a deal that closed in late May, while the technology platform spun off as the standalone Niantic Spatial under Hanke. The games went to a Saudi sovereign wealth fund. The map went to defense.




The Consent Question Reaches Far Beyond One Game




Pokémon Go is not the only camera in your pocket feeding a map. Meta’s smart glasses continuously scan a wearer’s surroundings, Apple’s AR hardware builds 3D models of interiors, and Waymo’s self-driving cars reconstruct detailed street layouts. Niantic Spatial has signaled interest in more indoor footage specifically, and in March 2025 it announced a deal with Coco Robotics to guide delivery robots already rolling through U.S. cities and Helsinki.




Iris Muis, a data-ethics expert at Utrecht University’s Data School, framed the trap plainly: a user cannot picture how their data might be used later. Maybe in five years there is an application with effects you fundamentally disagree with. British game designer Adrian Hon has gone further, advising Pokémon Go players to stop making scans and consider smaller games less likely to resell data. De Hingh, who quit the game over a year ago because he was tired of the updates rather than the data terms, called the news an enormous eye-opener. “A game should stay a game,” he said.




DroneXL’s Take




The navigation problem this solves is real, and DroneXL has documented it from the trenches. When I wrote about Ukraine’s FirePoint in March, the detail that stuck was not the 200 strike drones a day. It was that the company had built seven generations of navigation systems in roughly three years, landing on a terrain-matching setup that uses a cheap night camera to fly without GPS. Russia can jam GPS. It cannot jam a drone that does not need it. Visual positioning is the same insight, scaled up and packaged for export.




So I am not going to pretend GPS-denied navigation is sinister on its face. It is one of the most important capability gaps in the industry, the reason Shield AI’s V-BAT keeps flying when radio links die, the reason the Pentagon’s Drone Dominance evaluations are adding GPS denial to Phase II this year. The discomfort here is narrower and sharper. The training data came from people who thought they were catching Pikachu, under a license most never read, sold up a chain that ends at a sovereign wealth fund and a defense prime. Consent obtained for a game is not consent for a weapons program, even if the end use turns out to be defensible.




Vantor’s non-answer is what I would watch. The company says it will not use Pokémon Go data and refuses to say whether the model it is fielding was already trained on it. Those are not the same statement, and the difference is the whole story. Van den Hoven is right that once scans are baked into a model, tracing them back is close to impossible, which conveniently makes the denial unfalsifiable. The early-2026 field tests will tell us whether this air-to-ground system is real or a press release. They will not tell us whose footage is inside the model, and so far nobody at either company will.




Sources: Trouw, Volkskrant.




DroneXL uses automated tools to support research and source retrieval. All reporting and editorial perspectives are by Haye Kesteloo.
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Original: https://dronexl.co/2026/06/09/pokemon-go-scans-niantic-vantor-military-drone-navigation/ · Discussion
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MiMo Code is now released and open-source

mimo.xiaomi.com · 357 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://mimo.xiaomi.com/mimocode · Discussion



04

Solar generates more energy in US than coal for first time

theguardian.com · 341 points · Discussion

Even as Donald Trump boosts coal over clean energy, solar power is hitting new milestones in the US and remains the leading source of new power.
Data released on Wednesday by the global energy thinktank Ember, along with a report by the Solar Energy Industries Association (Seia) and analytics firm Wood Mackenzie, show the continued growth of solar and decline of coal in the United States despite federal policy. In May, for the first time, solar supplied more of the nation’s electricity than coal, or 12.8%, Ember said. Coal supplied 12.2%, its fourth-lowest monthly share ever.
“For years solar power has risen in the US electricity mix,” said Nicolas Fulghum, senior energy and data analyst at Ember. “At the same time, coal power has lost its status, first as the largest source in the US mix, and then gradually over the years has fallen even further.”
Solar also became the third-largest source of electricity in the US in May, behind natural gas and nuclear, Fulghum said. Coal generation hit an all-time monthly low in April and rebounded only modestly in May, allowing increasing solar generation to overtake coal, he added.
Electricity is produced by converting sources of energy – fossil fuels, renewable resources and nuclear – into electrical power. Burning coal, oil and natural gas for electricity emits carbon dioxide, trapping heat in the atmosphere and warming the planet. By contrast, solar, wind, geothermal, hydropower and nuclear are carbon-free.
After about two decades of essentially flat electricity consumption in the US, electricity demand is increasing to power artificial intelligence, grow domestic manufacturing and electrify transportation and heating. Fulghum said he expected to see more months when solar exceeds coal generation, before overtaking it on an annual basis in a few years.
These milestones signify that solar “has staying power” at a time when there is less support for renewable energy at the federal level, he added.
Wind and solar combined have overtaken coal in the past, and wind power alone has outpaced coal during spring months when wind speeds pick up. Ember gets its hourly and monthly data from the US Energy Information Administration.
Globally, electricity generation from renewables is growing rapidly. Renewables will become the largest global energy source, used for almost 45% of electricity generation by 2030, according to the International Energy Agency.
Last week, Trump, a Republican, announced a plan to boost the struggling US coal industry by spending nearly $700m to support coal-fired power plants and coal exports. Trump said at a White House event that “coal’s a great business” and that “in terms of power, there’s really nothing like it”.
Martin Pochtaruk, CEO and founder of Canadian-based solar panel manufacturer Heliene, said Trump can say that coal is coming back but investors will invest their money in whatever brings the best return. And for power generation that is solar, making it the fastest-growing fuel, he added.
A White House spokeswoman defended the Trump administration’s overall energy policies, saying they were geared toward strengthening the country’s security.
“The President has reversed the Left’s devastating policies, saved the American coal industry, prevented the retirement of more than 17 gigawatts of power, and saved lives during heightened demand periods,” Taylor Rogers said in a statement.
While Trump is trying to reverse the coal industry’s decline, solar has been the top source for new power for five years, Seia said. Seia and Wood Mackenzie said solar and battery storage were practically the only energy resources being built in the first quarter, making up 91% of all new generating capacity.
The Trump administration has canceled solar and wind projects, implemented policies that slowed clean energy permitting and development and terminated $7bn in funding intended for affordable solar energy projects across the US.




Original: https://www.theguardian.com/us-news/2026/jun/11/solar-energy-us-coal · Discussion
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Lines of code got a better publicist

curlewis.co.nz · 322 points · Discussion


    It’s fifteen years ago (bear with me, I’ve been in this industry since the late 90s, most of my good stories start this way), and you’ve got two senior developers at a SaaS company. One of them writes 40% more lines of code than the other. Is that developer better? More impactful for the business? Should the other one be polishing their CV?

Of course not. You’d want to know what actually shipped. What it did for customers, for revenue, for reliability. Lines of code, PR counts… we spent a couple of decades learning these are stereotypically bad ways to measure a developer, to the point where suggesting them today is laughable.

Sooooo… Here’s what the industry put on the billboard this year:


	Google: 75% of new code is AI-generated
.

	Anthropic: ~80% of merged production code is written by Claude
, and engineers ship “8x more code per quarter”.

	OpenAI: also ~80%
, apparently.

	Cursor: “100M+ lines of enterprise code written per day”
.



Every single one is a volume claim. “Percent of code written by AI” is just lines of code with a better publicist. (The sceptic in me editing this draft would like to point out that it’s no coincidence that all of these are AI vendors of some kind, so pumping adoption is pretty important to them.)

We used to claim outcomes

Rewind a few years and the headline number was different in kind, not just size. GitHub’s flagship claim was that developers completed tasks 55% faster
 with Copilot. Say what you like about that study (plenty did), but it was an outcome claim. Bold, falsifiable, about value. If it was wrong, you could show it was wrong.

The 2026 claims can’t fail. That’s the genius of them; “75% of our code is AI-written” could be true, and will keep going up, regardless of whether anything got better (faster delivery, fewer incidents, happier customers, etc). A volume number can only ever disappoint you if adoption stalls, and adoption is the one thing most of us agree is real. 📈

So the claims got bigger and started saying less. What happened in between?

The bit nobody puts on a billboard

The outcome evidence got complicated, that’s what happened.

The strongest pro-adoption result is still Cui et al.
; nearly 5,000 developers, +26% completed tasks, with the biggest gains for junior devs. Not really in dispute. But then GitClear
 showed code churn rising and refactoring collapsing as Copilot adoption deepened. Then METR
 ran the study many have quoted: experienced open-source devs were 19% slower with AI in their own codebases, while believing they were 20% faster.

But! Hold my beer… in February 2026 METR effectively walked it back
: their follow-up estimates flipped to a speedup (with error bars wide enough to ride a Moto Guzzi, with panniers, through!), and they abandoned the study design entirely - because developers now refuse to work without AI, and can’t reliably self-report time on agentic work. Their latest position: AI probably speeds developers up in 2026, and we can no longer cleanly measure by how much.

Meanwhile at the company level, an NBER survey of ~6,000 executives
 found 69% of firms actively using AI and roughly nine in ten reporting no measurable productivity impact. The cross-study consensus sits somewhere around 10% organisational gains. Not nothing! Still bloody useful! Buuuut, also not “you don’t need developers anymore” territory.

And if you’re a sceptic still quoting “19% slower”, you’re cherry-picking too. The research keeps updating; the industry just changed what it counts.

Vanity metrics, now in AI flavour

It’s not just AI vendor claims, to be fair. Carnegie Mellon’s SEI and Accenture launched an AI Adoption Maturity Model
 just a few days ago: five levels, eight dimensions, marketed off a stat about 95% of organisations seeing no returns. Steve Yegge’s “8 levels of AI-assisted development”
 ranks you by which tools you run and how much supervision you give them. And every tools vendor now ships a maturity ladder whose top rung is, usually, “use more of our product”. These ladders measure adoption intensity and call it maturity. Same substitution, nicer packaging.

My favourite data point in this whole genre: Augment surveyed 219 engineering leaders and asked them to define “AI-native engineering”
. They got 219 different answers. 🫠


      [image: Spider-Man pointing meme]
    And the prize for holding both ends of the rope goes to Anthropic, who gave us the “8x more code shipped” claim and one of the more rigorous studies of the year: an RCT finding that AI-assisted developers scored 17% lower on comprehension
 of the code they’d just shipped, with no statistically significant productivity gain. I use Claude every single day (it recommended half the links I read for this post, so the irony is not lost on me), the products are genuinely excellent, and their research arm updates while their marketing arm counts volume. Both things are true at once, which is kinda the point.

Why I actually care

Because these numbers aren’t decorative. They move budgets, performance expectations, and headcount plans. In February, Jack Dorsey cut over 40% of Block’s workforce
 (4,000+ people) with AI as the explicit core thesis: “A significantly smaller team, using the tools we’re building, can do more and do it better.” A couple weeks later, Atlassian cut 10% (~1,600 people)
, while conceding it would be “disingenuous to pretend AI doesn’t change the mix of skills we need or the number of roles required”. And there’s a key detail that gets me: Dorsey said, in the same announcement, that the business was strong and gross profit was growing.

When a company says “AI made everyone more productive, so we need fewer people”, I want to see the evidence - and I don’t believe it exists today. Show me that x% of your workforce is genuinely idle (or even just underutilised) because the work can now be done by fewer people. Even then: I’ve never seen a product/SaaS company that didn’t have an endless roadmap. If you got a free headcount increase essentially overnight, why wouldn’t you use it to deliver more value to your customers, faster? That should show up as MAU, conversion, revenue. Choosing the layoff instead tells me the productivity claim is doing PR work for a decision that was already made for other reasons (over-hiring, investor pressure, take your pick).

Look, every business carries some fat, and I can accept efficiency-driven trimming as a thing that sometimes legitimately happens - it has at every step change in this industry. But when it happens, try to do so using the individual performance systems you already run, the ones that surface who’s cruising and who’s disengaged. Not token counts. Not “% of code AI-written” or somebody’s level on a maturity ladder. If your selection evidence is a vanity metric, your selection is a lottery wearing lipstick.

Where I land

As I’ve said in previous posts
, don’t read any of this as anti-AI. I think every engineer should be using AI daily. Call it AI-first, AI-proficient, whatever you like. Be curious, try the new tools, test the latest models. To not do so is silly. I’ve watched this industry absorb higher-level languages, IDEs, autocomplete, agile and devops, and there were always crusty hold-outs reminiscing about the good old days before X came along and ruined everything. The hold-outs eventually got on board (usually). The difference this time is pace: you could delay adopting “the cloud” for a couple of years and survive. With AI you might get a few months. The way we work has already changed, and it’s not changing back as far as I can tell.

But adoption is the starting line, not the scoreboard. We already know how to measure whether engineering is delivering: DORA metrics, reliability, rate of meaningful change, and ultimately revenue and customer value. Battle-tested, crusty stuff. Why are we throwing all of that out for bullshit AI vanity scores? (I could be wrong about plenty in this post, but I don’t think I’m wrong about that one.)

So here’s the question to smuggle into your next vendor pitch, exec review, or LinkedIn doom-scroll: is that an outcome, or a volume? It’s amazing how quickly a position or statement deflates when you ask that.

The change is here to stay and the tools are good. The hopeful part is that we already know how to measure what matters (and none of it is counted in tokens).

Be AI-first in how you work, but battle-tested in how you measure it.

Cheers,

Dave


  



Original: https://curlewis.co.nz/posts/lines-of-code-got-a-better-publicist/ · Discussion
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Doing nothing at work

seangoedecke.com · 288 points · Discussion

Many engineers should be doing less work. I don’t necessarily mean producing less code or fewer changes, but literally working fewer hours in the day. When they do work, they should be working at a slower pace. I like to aim to be running at 80% utilization by default: unless I have a high-pressure project going on, I spend 20% of my workday away from the computer.

High-impact opportunities

Why? Performance at tech companies is dominated by outlier events. When I think about the most impactful changes I’ve made, many of them involved a surprisingly trivial amount of work. There are no points for effort in software development. What matters is solving the right problem at the right time.

In large engineering organizations, there are usually trivial pieces of engineering work you could do that would make tens or hundreds of millions of dollars for the company. Here are three common examples:

First, when the company is trying to sign a big enterprise deal, stepping in with a feature or bugfix can make the deal happen. It doesn’t even have to be a good feature: sometimes just showing that you’re willing and able to make a concrete change will be enough.

Second, preventing or mitigating an incident early (even by just knowing the right feature flag to turn off) can save huge amounts of money: both immediate lost revenue during the incident and future lost revenue from customers who would have pulled their business or refused to sign pending contracts.

Third, when the company is trying to ship a high-profile feature, success or failure often hinges on trivial but obscure changes (e.g. the ability to rapidly add a new field in user settings, or to update the crufty enterprise-data-export functionality nobody has touched in years). Familiarity with the system can be the difference between one of these changes taking a few hours or a whole week.

What do these examples have in common? They’re all time-dependent. You can’t just log on in the morning and decide to unblock a big deal, or mitigate an incident, or speed up a high-profile feature. Is it just a matter of being in the right place at the right time? Not quite. You also have to not already be busy.

Staying loose

I wrote about this a couple of years ago in Crushing JIRA tickets is a party trick, not a path to impact. If you’re always 100% utilized on a steady stream of low-priority work (for instance, if you’re just picking up tickets from the backlog, crushing them, then picking up the next one), you’ll miss your chance to do high-impact work in two ways.

First, you’ll be too busy to even notice the opportunities. You won’t be chatting with people who are working on other things, or reading team updates, or keeping an eye on ongoing incidents. So you’ll miss out on the best way to get involved in high-impact work, which is to volunteer your expertise.

Second, if you perpetually look busy, your manager won’t want to volunteer for you. This is the second-best way to get involved in high-impact work: to have your manager or product manager say “oh, Sean has capacity to help out here, let me tag him in”. Why is this better? Because managers and product managers usually have a much better read on what high-impact work is going on. They’re in meetings that you aren’t in.

Doing nothing

If you’re supposed to keep your time free for high-impact work, and you’re not supposed to just grind tickets, what should you be doing on a minute-by-minute basis? Should you just be doing nothing? Yep!

Doing nothing is good, actually. Software engineering can be a stressful job, but it’s typically not consistently stressful: the stress comes from the occasional incident, or high-pressure urgent piece of work, or (these days) layoff. If you approach the comparatively low-pressure parts of your work with urgent intensity, you’ll already be exhausted and frazzled when you have to handle the high-pressure parts.

Even in high-pressure parts of the job, doing nothing can still be good. One thing I recommend for engineers new to on-call is to avoid rushing: take a few breaths before joining the call or before speaking, and in general try to “think in slow motion”. Most incidents resolve on their own. Most frantic “maybe this will help” changes during incidents make things worse, not better. As a general rule, if you can simply avoid panicking, you will be doing better than most engineers at incident response.

Nothing is a space things can happen in1. If you give your brain a chance to rest, you will find you’re more likely to have new ideas. If someone hands you an important task, you can tackle it with your full attention (instead of juggling it with the three other things you’re working on in the background). When you’re not busy, you have time to just look at things and take in new data.

Deliberately not doing specific things

A lot of engineers are uncomfortable seeing a task that needs doing and not doing it. I’m like this as well. I wrote about it in I’m addicted to being useful: it’s a psychological quirk that many software engineers share, because having that quirk (to a point) makes you a good fit for the job. In order to spend time doing nothing, sometimes you need to force yourself to not step in.

For instance, I believe that engineers should generally avoid glue work2. Most glue work - making sure people talk to each other, updating docs for work you’re not leading, volunteering to address technical debt - reflects the fact that the organization is not explicitly prioritizing this work. If they were, you wouldn’t need to volunteer for it. Either that’s fine, or it’s a big mistake. If it’s fine, then you shouldn’t step up and do it: you’ll be wasting your time and annoying your manager. If it’s a big mistake, you still shouldn’t do it, because you’ll be insulating the company from the consequences of its own mistakes at the cost of your own career and mental well-being.

That’s a bad deal for you, and a bad example for your junior colleagues, and sets a bad precedent for someone else to jump into the same position when you inevitably burn out3. If the consequences truly are severe, let them happen, so the organization can feel the pain and change its policies.

I also believe that being too helpful leaves you vulnerable to predators. Tech companies are full of people who want to extract uncompensated work from software engineers4. This is different from work that arrives via normal channels, and for which you’re compensated by promotions, bonuses (and just your normal salary). I’m talking about work that arrives via backchannels, from people who don’t have the ability or willingness to ensure that work is formally recorded under your name. For instance, a product manager from another organization messaging you to say “you’re so good at querying data, would you mind pulling some statistics for me about X?”, or an engineer from another team asking you to “pair” on a piece of work that will ultimately involve you writing all the code and them quietly submitting the change under their own name.

Doing some amount of this kind of work is fine. You may as well help people out when you can. But you need to be able to apply backpressure, either by saying no or simply delaying your response by a few hours or days.

It’s also a good idea to avoid investing too much in work that is likely going to disappear. For instance, suppose you’re working with a product designer who is figuring out what they want in real time. At 9am they message you saying they want the page header to look one way, then at 10am they have tweaks, and more changes at 11am, and so on. You should not throw yourself into fully rewriting the page every hour. Instead, you should do nothing (say, go for a walk) and rewrite the page once in the afternoon, based on the most recent design. Another common instance of this is “big idea from a manager without the political clout to follow through on it”. Often you can just run out the clock until the project gets inevitably cancelled5.

Conclusion

A lot of software engineering advice and tooling is designed around the ability to scale up your ability to exert technical effort: to do more things at the same time, to take on projects of larger scope, or to just write more code. But software engineering success is not determined by any of these. It is determined by the ability to do the right things at the right time, which requires that you deliberately hold back some of your effort during ordinary work.

In my experience, it’s still possible to be a “high performing engineer” at 80% effort. In fact, it’s easier, because you’ll be less likely to make silly mistakes from stress, and you’ll be in a position to jump on the kind of high-impact tasks that deliver outsized returns.

This doesn’t mean you should never grind at 100% effort. I think there are probably two or three times a year where I work as hard as I possibly can: long hours, intense focus, thinking about the problem from when I wake up to when I go to bed. But I reserve this mode of work for when the rewards are really high. For the rest of the year, I take it relatively easy.

edit: this post got some comments on Hacker News. Commenters discuss how to not get in trouble with your manager when you’re taking slack time (in my experience, if you’re generally productive it’s fine, but managers vary a lot) and whether engineers really do have control over their workload.


If you liked this post, consider subscribing to email updates about my new posts, or sharing it on Hacker News.
Here's a preview of a related post that shares tags with this one.
The just-say-no engineer was a ZIRP phenomenon
The engineer who says no all the time is a real archetype among senior and staff engineers. Their role is to slow things down, to block the development of features that add complexity, and to ensure that as little code gets written as possible (since code is a liability).
We can think of this as the just-say-no engineer, as opposed to the just-say-yes engineer. The just-say-yes engineer is obsessed with moving fast, approves code changes by default, values MTTR over MTBF, and tends to ship a lot of code. The just-say-no engineer is obsessed with quality, is happy to move slowly, and blocks code changes by default. Most engineers are somewhere in the middle of the spectrum. By “just-say-no engineer”, I’m talking about the group of engineers who most strongly identify with that archetype.
Continue reading...







Original: https://www.seangoedecke.com/doing-nothing-at-work/ · Discussion
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Petition to Withdraw Canada's Bill C-22

ourcommons.ca · 258 points · Discussion

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

Original: https://www.ourcommons.ca/petitions/en/Petition/Sign/e-7416 · Discussion
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Emacs appearances in pop culture

ianyepan.github.io · 178 points · Discussion

As an Emacs user, few things are as delightful as catching my favorite text editor out in the wild. It doesn’t happen often though – Emacs is niche, and pop culture rarely gives it a nod. This post tracks down every one I know of (as of June 2026), and I’ll keep adding to it as I stumble across more.
Here you go, in no particular order:
The Social Network is a biographical drama film portraying the founding of Facebook.
[image: The Social Network] The Social Network (2010)
In the scene where young Zuckerberg (played by Jesse Eisenberg) is putting together Facemash by scraping pictures from all the Harvard Houses (campus dorms), he fires up Emacs and writes a Perl script to crawl the website of Leverett House.
[image: Emacs in The Social Network] Movie scene where Zuckerberg is shown scripting Perl on Emacs in his Harvard dorm room
As the movie scene plays, Zuckerberg narrates, “… and there’s no way I’m gonna go through 500 pages to download pics one at a time. So it’s definitely necessary to break out Emacs and modify that Perl script.”
2010 Movie, Tron: Legacy
The other movie featuring Emacs coincidentally hit theaters the same year, 2010. Tron: Legacy is a well-received sci-fi film and the second installment of the Tron series. The Daft Punk soundtrack was awesome too, to say the least.
[image: Tron Legacy] Tron: Legacy (2010)
In one of the opening scenes, Edward Dillinger Jr. (played by Cillian Murphy) fires up Emacs’ eshell to grep and kill the system process that protagonist Sam Flynn initiated to attack ENCOM’s new OS 12.
[image: Emacs eshell in Tron Legacy] Emacs’ eshell used to grep and kill Flynn’s hacking program
P.S. Inspired by this movie scene, I created an Emacs color theme based on the color palette of Tron: Legacy. Check it out at https://github.com/ianyepan/tron-legacy-emacs-theme. My repo passed 200 GitHub stars not too long ago. I suppose I made quite a few people happy.
2010 Movie, Arctic Blast
Another 2010 film – this time, a sci-fi disaster movie jointly produced between Australia and Canada. At around the 20:30 timestamp, two scientists, Jack and Zoe, attempt to recover some satellite photos from a frozen hard drive. We see a scrolling wall of Emacs Lisp on their computer for a brief moment as Jack disappointedly said that most of the files are corrupted.
 Two scientists using Emacs Lisp to recover data from a hard drive
;;;###autoload, interactive, and save-excursion are all unmistakably Emacs Lisp syntax. The Elisp program shown on screen is in fact the xml-parse module source code, authored by John Wiegley back in 2001.
2014-2019 HBO, Silicon Valley
Silicon Valley is one of my favorite shows (my all-time favorite is still Mr. Robot). It’s a comedy series parodying tech-industry culture, and it packs a surprising amount of insight into the software engineer lifestyle, the dynamics of VC funding, and the underdog startup’s fight against the big corporations.
[image: Silicon Valley] Silicon Valley (2014-2019)
In a scene (Season 3, Episode 6) where protagonist Richard is coding with his new girlfriend Winnie at her apartment (okay, yeah… that’s not how all software engineers date, whatever the outside world may think), the two clash over the use of spaces versus tabs. Richard, a stubborn advocate of the tab character for indentation, argues: “I mean I do not get why anyone would use spaces over tabs. I mean, why not just use Vim over Emacs?” To which Winnie replies, “I do use Vim over Emacs.” Richard then breaks down, yelling, “Oh, God help us!”
 Richard argues with Winnie over indentation style and choice of editor
Genius scene by HBO, sneaking in a brief reference to the editor war in the middle of a fight over indentation style. Not so genius for our poor Richard.
This scene is particularly important to me. It was, in fact, my very first exposure to both Vim and Emacs. I remember sitting in my university library that one evening ~10 years ago, taking a break from studying to watch this episode, and thinking to myself, “What are Vim and Emacs?” I looked them up, learned that all the 10x developers seemed to swear by one or the other, and decided I would pick up Vim first. After a year with Vim, I switched to Emacs with Evil-mode full-time – and here I am, writing this blog post in Emacs on a Sunday night. And first thing tomorrow at work? Probably fire up Emacs to review some pull requests : -)
1992-1993 DC Comics, The Hacker Files
The Hacker Files is a twelve-issue DC comics mini-series about a freelance hacker exposing a multinational conspiracy and taking down an evil corporation. It’s a pretty good read!
In the first issue, protagonist Jack Marshall uses Emacs to edit a source file to fight a computer virus. The comic doesn’t show the text editor’s user interface, just the command emacs cure.c.
 The Hacker Files (1992-1993), Issue #1
2013-2019 Manga series, Ōsama-tachi no Viking (The King’s Viking)
Ōsama-tachi no Viking is a Japanese manga series about a high school hacker teaming up with a wealthy angel investor to reshape the world order.
In one chapter, an enemy hacker uses Emacs Lisp to exploit security cameras (credits to: this Reddit comment).
[image: The King's Viking] Emacs Lisp sighting in Ōsama-tachi no Viking
The code may look like any generic Lisp variant (yes, the many parentheses give it away), but look closely – pcase and seq-map are Emacs-specific constructs, from pcase.el and seq.el – part of Emacs since 24.1 and 25.1 respectively.
Personally, I prefer mapcar or cl-map to seq-map in my own Emacs Lisp code for slightly better runtime performance, but I suppose a hacking script wouldn’t care about micro-optimizations in the heat of the moment – as long as it does the job!
Thank you u/PuercoPop on Reddit for suggesting this entry!

Key the Metal Idol is a Japanese anime series from the 90s. It follows the story of a robotic girl Tokiko “Key” Mima and is a “somewhat dark drama with elements of mecha and sci-fi”.
In episode 9, Return, the mysterious character “D” is locked in a cell with just computer terminal. In a close-up scene, we see D hitting the return key and a scrolling wall of Emacs Lisp shows up on his terminal screen.
 Emacs Lisp sighting in Key the Metal Idol (1994-1996)
There is no mistaking for other Lisp variants, both save-excursion and set-buffer are Emacs Lisp specific keywords.
2013 Movie, The Internship
Thank you u/dagobah1202 on Reddit for suggesting this entry!

The Internship is a comedy film following the story of two 40-year-old salesmen spending the summer competing with other much younger and more technically skilled applicants for a job at Google. Despite its many inaccuracies in depicting real software engineer lifestyle at Google, it’s still an enjoyable lighthearted movie.
In a scene where character Nick Campbell (played by Owen Wilson) tries to impress a Google executive during her presentation, he raised the question, “Why not use Emacs rather than Vi as the default editor for Ubuntu?” To which the executive (played by Rose Byrne) replied, “That’s actually a very good thought, Nick.” Ironically, the scene is largely unrealistic because if those were real programmers sitting next to him, an all-out war would’ve started right then and there (/s).
 Scene from The Internship (2013). A presentation slide compares the popularity of source code editors
2014-2015 Anime series, Aldnoah.Zero
Thank you Reisen for suggesting this entry via email!

In Episode 5 of Japanese sci-fi anime Aldnoah.Zero, we catch glimpses of both Emacs and Emacs Lisp during a fight between two mechas. Blink and you’d miss it.
Look closely towards the bottom right, our pilot appears to be debugging some issues with their .emacs initialization file. We’ve all declared .emacs bankruptcy at one point so I can certainly relate to the pain. But in the middle of a mecha fight? Now that’s a first.
 Backing up the .emacs init file to start over is a pain we’ve all gone through at some point
Some random snippets of Emacs Lisp are also shown on screen shortly after. Look closely and you shall recognize keywords like progn, insert, beginning-of-line, and forward-char.
 Some random Emacs Lisp shown on screen
2017 Documentary, AlphaGo
Thank you u/_0-__-0_ on Reddit for suggesting this entry!

AlphaGo - The Movie is an award-winning documentary about how AlphaGo, a program developed by Google DeepMind, mastered the game of Go through A.I. (machine learning with convolutional neural networks trained by reinforcement learning), and played against top-ranked Go player Lee Sedol.
During an introductory scene in which the narrator is explaining what “neural networks” mean, the camera shows the Ubuntu desktop of a software engineer programming Lua in Emacs.
 A DeepMind software engineer using TUI Emacs within Tmux, in Gnome Terminal
The engineer appears to be using the default theme in the default terminal app (Gnome Terminal) on Ubuntu, with the default Ubuntu Mono font. He is also using the default dark theme in GNU Emacs, with the background color set to nil, so it falls through to use the terminal purplish background. A minimalist purist at heart indeed.
 A close-up shot of the programmer writing Lua in GNU Emacs. Looks like there’s a typo in the file name.
2019-2025 Netflix series, How to Sell Drugs Online (Fast)
Thank you u/MiEdCaLe on Reddit for suggesting this entry!

 How to Sell Drugs Online (Fast), Netflix TV series
In Season 2, Episode 1 of this German Netflix series, Kira, an Emacs advocate with elite hacking skills, jokes about Vi having two modes, ‘beeping non-stop’ and ‘breaking everything’. Her date, Lenny, argues back, “Is that so? Emacs is surely much better - until your hands fall off from hitting the shortcuts!” Shortly earning himself a french fry thrown at his face…
Jokes on you, Lenny. I use Emacs with Evil-mode – the best of both worlds!
 Lenny, a Vi user, pokes fun at Emacs’ nasty default shortcuts
2023 Hulu miniseries, A Murder at the End of the World
Thank you u/xenodium on Reddit for suggesting this entry!

A Murder at the End of the World is a murder mystery / psychological thriller TV miniseries. I am definitely watching this very soon.
In one scene, the main character Darby Hart (played by Emma Corrin) asked a lady out of the blue, “Are you Vi or Emacs?” to see if she’d show a visible reaction and if not, she was probably not a hacker.
 Are you Vi or Emacs?
The GIF above is taken from Xenodium’s blog post https://xenodium.com/are-you-vi-or-emacs. The author Álvaro Ramírez is also the creator behind the YouTube playlist Bending Emacs.
2002 Polish movie, Haker (Hacker)
Thank you u/Esnos24 on Reddit for suggesting this entry!

Haker is a Polish comedy film that follows the story of two high school friends sharing the passion of hacking and getting themselves in trouble with some real gangsters.
In a scene where one of them is having difficulty breaking through a firewall, the other suggested, “Have you tried Emacs through sendmail?” Now maybe my hacking skills are too amateur for these two, but I’m not quite sure what that dialogue is supposed to mean. Emacs surely can send mail via sendmail, but that’s just… sending an email, not some firewall penetration technique. Historically speaking, sendmail does have a reputation of being vulnerable, perhaps the writer was referring to this. It’s also possible that the English subtitles didn’t do the best job translating the original Polish dialogue.
 Have you tried Emacs through sendmail?
Honorable mentions
A few honorable mentions that may not fall into pop-culture sightings, but are too good to leave out:
	xkcd #378, Real Programmers – the famous strip where “real programmers use butterflies” to flip disk bits, capped by the line “‘Course, there’s an Emacs command to do that… good ol’ C-x M-c M-butterfly.” Emacs later added a real M-x butterfly command as an easter egg nodding to this very comic.
 The origin of M-x butterfly

	Neal Stephenson, In the Beginning… Was the Command Line (1999) – the sci-fi novelist devotes a loving passage to Emacs, calling it “a thermonuclear word processor” and “outshines all other editing software in approximately the same way that the noonday sun does the stars”.

	And here is a list of famous Emacs users, curated by Xah Lee. Notably:
	Donald Knuth (Turing Award winner; father of analysis of algorithms)
	Guido van Rossum (creator of Python)
	Yukihiro Matsumoto (creator of Ruby)
	Simon Peyton Jones (creator of Haskell)
	Jeff Dean (Google’s Chief Scientist, leading Google AI, Google DeepMind, and Google Research)
	Jonathan Blow (game developer; creator of Jai programming language)
	Julian Assange (founder of WikiLeaks)
	Linus Torvalds (creator of Linux; technically uses micro-emacs, not GNU Emacs)
	etc.



That’s it for today, hope you enjoyed the post as much as I did writing it! If you know of a reference that I left out, please don’t hesitate to send me an email at ian.pan@columbia.edu.
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Open Reproduction of DeepSeek-R1

github.com · 172 points · Discussion


A fully open reproduction of DeepSeek-R1. This repo is a work in progress, let's build it together!
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Overview


The goal of this repo is to build the missing pieces of the R1 pipeline such that everybody can reproduce and build on top of it. The project is simple by design and mostly consists of:


	src/open_r1: contains the scripts to train models as well as generate synthetic data:

	grpo.py: trains a model with GRPO on a given dataset.

	sft.py: performs a simple SFT of a model on a dataset.

	generate.py: generates synthetic data from a model using Distilabel.





	Makefile: contains easy-to-run commands for each step in the R1 pipeline leveraging the scripts above.




Plan of attack


We will use the DeepSeek-R1 tech report as a guide, which can roughly be broken down into three main steps:


	Step 1: replicate the R1-Distill models by distilling a high-quality corpus from DeepSeek-R1.

	Step 2: replicate the pure RL pipeline that DeepSeek used to create R1-Zero. This will likely involve curating new, large-scale datasets for math, reasoning, and code.

	Step 3: show we can go from base model to RL-tuned via multi-stage training.




    



News 🗞️



	🧑‍🍳 [2025/05/26] (Step 1 completed!) We release Mixture-of-Thoughts--a curated reasoning dataset of 350k verified traces distilled from R1. The dataset spans tasks in mathematics, coding, and science, and is designed to teach language models to reason step-by-step. We also provide a recipe to train OpenR1-Distill-7B, which replicates the reasoning capabilities of deepseek-ai/DeepSeek-R1-Distill-Qwen-7B and marks the completion of step 1 in the Open R1 project.

	⚡️ [2025/03/11] (update #3): We release the CodeForces-CoTs dataset of 10k competitive programming problems and 100k solutions distilled from R1. We also release IOI24: a new benchmark of very hard problems from international olympiads. A 7B Qwen model trained on CodeForces-CoTs can outperform Claude 3.7 Sonnet on IOI24, while a 32B model can outperform R1 itself.

	∞ [2025/02/10] (update #2): We release the OpenR1-Math-220k dataset of 220k traces distilled from R1 on a new version of NuminaMath. Models trained on this dataset match the performance of DeepSeek's distilled ones.

	🔥 [2025/02/02] (update #1): We implement the first parts of the training, inference, and evaluation pipelines. Let's go!




Installation


Caution
Libraries rely on CUDA 12.4. If you see errors related to segmentation faults, double check the version your system is running with nvcc --version.



To run the code in this project, first, create a Python virtual environment using e.g. uv.
To install uv, follow the UV Installation Guide.

Note
As a shortcut, run make install to setup development libraries (spelled out below). Afterwards, if everything is setup correctly you can try out the Open-R1 models.



uv venv openr1 --python 3.11 && source openr1/bin/activate && uv pip install --upgrade pip


Tip
For Hugging Face cluster users, add export UV_LINK_MODE=copy to your .bashrc to suppress cache warnings from uv



Next, install vLLM and FlashAttention:

uv pip install vllm==0.8.5.post1
uv pip install setuptools && uv pip install flash-attn --no-build-isolation


This will also install PyTorch v2.6.0 and it is very important to use this version since the vLLM binaries are compiled for it. You can then install the remaining dependencies for your specific use case via pip install -e .[LIST OF MODES]. For most contributors, we recommend:

GIT_LFS_SKIP_SMUDGE=1 uv pip install -e ".[dev]"


Next, log into your Hugging Face and Weights and Biases accounts as follows:

huggingface-cli login
wandb login


Finally, check whether your system has Git LFS installed so that you can load and push models/datasets to the Hugging Face Hub:


If it isn't installed, run:

sudo apt-get install git-lfs



Training models


Note
The training commands below are configured for a node of 8 x H100s (80GB). For different hardware and topologies, you may need to tune the batch size and number of gradient accumulation steps.



We support training models with either DDP or DeepSpeed (ZeRO-2 and ZeRO-3). For example, to perform SFT on a dataset distilled from DeepSeek-R1 with reasoning traces such as open-r1/Mixture-of-Thoughts, run:
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macOS 27 Beta breaks the ability to boot Asahi Linux

phoronix.com · 171 points · Discussion

https://social.treehouse.systems/@AsahiLinux/116719749555082...

Original: https://www.phoronix.com/news/macOS-27-Beta-Breaks-Asahi · Discussion
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The RCE that AMD wouldn't fix

mrbruh.com · 169 points · Discussion

See also https://www.youtube.com/watch?v=4HjWHNLRMB0Related: The RCE that AMD won't fix - https://news.ycombinator.com/item?id=46906947 - Feb 2026 (173 comments)


Original: https://mrbruh.com/amd2/ · Discussion
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Developer gets Half-Life running at 30 FPS on a Nokia N95

tomshardware.com · 155 points · Discussion

https://twitter.com/dante_leoncini/status/206303501506830790...

Original: https://www.tomshardware.com/video-games/handheld-gaming/developer-gets-half-life-running-at-30-fps-on-a-2007-nokia-n95 · Discussion
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Fully autonomous drones have killed human soldiers for the first time

newscientist.com · 152 points · Discussion


                    
Drones are a common sight on the battlefields of Ukraine, but they are normally controlled by human pilots
Frank Herrmann/Getty Images


Fully autonomous drones with no human oversight have killed soldiers on the battlefield for the first time. This is according to a senior figure in the Ukrainian defence industry, marking a watershed moment in warfare.

The one-off test involved 10 AI-controlled “Terminator” drones on the front line of the Ukraine war. Russian soldiers were killed.

    
“We tried it,” says drone-maker Alexander Kokhanovskyy, who supplied the technology and spoke to New Scientist at a press event hosted by the Ukrainian embassy. “It’s a test. We never implemented it [more widely].”

The test took place two years ago and involved quadcopter drones that were programmed to fly towards the front line, cover between 3 and 5 kilometres over around 10 minutes and then engage “Terminator mode”, in which an AI model searches for and intercepts targets.

“We just launch it and we know everything will be dead – everything that will be found there in this particular area will be dead,” says Kokhanovskyy. “There is no connection to the drone at all, you cannot see the video, nothing… Everything it sees will be killed.”

With no way to tell what the automated drones had seen or targeted, human-piloted drones were sent into the area after the test to manually check results. Victims included “a couple of soldiers, one truck”, says Kokhanovskyy. While there is no recording of the automated drones attacking these targets, it was concluded that the drones had killed them.

    
Kokhanovskyy says that he was not at the test personally but that it was carried out by an unnamed military unit near the cities of Bakhmut and Chasiv Yar as part of a Ukrainian counteroffensive push. The Ukrainian Ministry of Defence did not respond to questions about the test or the current legal position on the use of fully autonomous weapons.

The use of AI is common in militaries around the world, helping to pick targets among overwhelming piles of intelligence data and automating certain functions of weapons, but humans are always in the loop at some point. Kokhanovskyy’s admission is the most categorical evidence yet that a death has occurred in battle solely at the hands of AI.

The Ukrainian government currently bans the use of AI at the final stage of intercepting targets, according to defence company sources speaking at the embassy press conference, although AI is used for many parts of the process by many devices up to that point. Kokhanovskyy says that the government is aware of the growing capabilities of AI and that it is in talks with defence companies about whether or not rules should be made more lenient.

Reports in 2023 suggested that Ukrainian attack drones equipped with artificial intelligence were finding and attacking targets without human assistance – but were being deployed against vehicles such as tanks, rather than infantry. At the time, no human casualties were confirmed.

    
While there is no official international ban on autonomous weapons that can kill without human intervention, United Nations Secretary-General António Guterres has called for one, saying last year that “there is no place for lethal autonomous weapon systems in our world”.

The UN has said that there are concerns that such weapons could violate international humanitarian and human rights laws by removing human judgement from warfare. There is also a risk that autonomous systems could make mistakes, either attacking soldiers or equipment from the same side or striking civilians.

Most militaries are developing devices that automate at least some part of the process of attacking targets. The US has software that accumulates and analyses vast amounts of disparate data and selects targets on the battlefield that can then be struck by drones, but, in theory, this requires human confirmation. There have been claims that the US is also developing so-called Goalkeeper flying drones and Whiplash naval drones, which are capable of finding their own targets and taking them out.

A UN report from 2021 even suggested that a Kargu-2 quadcopter produced by a Turkish firm may have been used to autonomously attack humans the previous year. The report gave no specific detail on the source of the claims or whether any humans had been injured or killed, but suggested that Libya’s Government of National Accord (GNA) had used the drones against retreating Haftar forces.

Major Danylo Polozhukhno, a senior figure in Ukraine’s 21st Separate Unmanned Systems Regiment of the 3rd Army Corps who was not aware of or involved with the test, told New Scientist that his soldiers use semi-autonomous control systems but that there is always a human in the loop.

    
“These drone systems and platforms are capable of automatically acquiring and tracking targets, as well as autonomously guiding themselves during the final metres of the approach, which helps simplify the operators’ work. However, we do not use fully autonomous drone systems that independently select and engage targets without any operator involvement,” says Polozhukhno. “Ukraine adheres to international humanitarian law and takes seriously its responsibility to uphold the rights of all combatants. It also exercises great care in decision-making in order to prevent civilian casualties.”

Mariarosaria Taddeo at the University of Oxford says killing with AI steals the dignity of the soldier, removes responsibility from the attacker and must be banned. “It’s not just problematic, it’s horrendous,” she says. “Do we want to be the society who kills other people, who allows their government to kill other people, without humans being involved?”

Anthony King at the University of Exeter, UK, says that though fully autonomous attacks without humans in the loop are technologically possible, they may be less of a decisive tool than many think.

“It is certainly possible governments would allow this if it gave them any military advantage,” he says. “However, the fact remains that very few if any of the millions of drones which have been used in the Ukrainian war by Russian and Ukrainian forces have been [fully] autonomous.”

    
“So it’s not just that it’s ethically right to keep humans in the loop, at this point, it’s more militarily effective,” says King.

Kokhanovskyy says that the Terminator project has not progressed since the test because of Ukraine’s rules. He is now CEO of drone-maker Aero Center, which he says was not involved in the test as it had not been created at the time, a Ukranian firm working on autonomous interceptor drones. These are designed to target incoming Russian Shahed kamikaze drones and take them out before they can reach towns and cities full of civilians or important infrastructure.

The company’s ALITA system will consist of 16 launch pads, equipped with 64 drones. It will be ready by October and capable of watching for incoming drones, automatically launching and travelling towards the target at 450 kilometres per hour before taking out everything from small drones to helicopters.

But Ukraine’s current rules will forbid fully autonomous operation and demand humans verify targets in the final stages of interception. Even in that mode, the entire battery of 64 drones will require just two human operators, meaning it will dramatically reduce personnel.

“Every step of this one can be either manual or automatic. We’re not allowed to do the final stage automatically,” says Kokhanovskyy, who believes that the rules should change. “I would love to,” he says.


                    Topics:
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Software Is Made Between Commits

zed.dev · 148 points · Discussion

I have never been a big fan of pull requests.

Before agents, it was easier to believe that the ceremony of trading comments on snapshots was an effective way to collaborate on software, but it never really worked for the Zed team. We frequently work together in the same worktree, building trust and shared understanding by discussing the code as we write it. GitHub doesn't let you talk about code until after you commit and push, but by then our most important conversations are usually already over.

So in 2021, we founded Zed to move beyond the constraints of commits. Our plan was to build an editor worthy of the world's best developers, then offer a better way to work together inside it. We didn't foresee then how the problems we'd spent years thinking about in the context of human-to-human collaboration would become even more important when collaborating with agents.

Increasingly, the conversation that generates the code is becoming the true source of our software. That conversation unfolds continuously and must be cross-referenced to the code as it changes. Git, organized around discrete commits, was never designed to support this.

So we're building something that is. We call it DeltaDB, a new kind of version control built on a single coherent abstraction that transforms your conversations with agents and the worktrees they edit into shared artifacts. We've made a ton of progress since I first spoke about it last fall, and with a beta version ready in a few weeks, I'm excited to share more about what we're launching.

Every operation, not just every commit

DeltaDB breaks your work into a stream of fine-grained deltas. Where Git captures a snapshot at each commit, DeltaDB captures every operation in between and gives each one a stable identity. Because every delta can be addressed on its own, you can point to the code at any moment in its evolution, even as it keeps changing. That lets us version a worktree as it evolves, together with the conversation driving it.

A message and the edit it produced are recorded side by side, so neither drifts away from the other. Because DeltaDB embeds conflict-free replicated worktrees, many people and agents can edit the same files at once across different machines. The files are real: agents work in them through a terminal, and you can mount the whole worktree to disk whenever you want your own tools on it.

Source code is now source conversation

Because every reference is anchored to a delta instead of a line number, it survives as the code moves underneath it. From any line in a past conversation, you can jump to that code as it stands now or as it stood the moment the agent wrote it. From any line of code, you can find the conversation that produced it and every conversation that has touched it since.

Agents can draw on it too. They pick up the context behind the code they're touching or convene the prior agents that worked on it and ask why it's written the way it is.

You shouldn't need to commit to collaborate

What we're really after is simple: the conversation with the agent becomes the only conversation you need to have. A teammate can join while the work is still happening, talk to the agent that did the work, and annotate as they go, without waiting for you to commit and push first.

Pull requests, review threads, and inline comments exist to reattach a discussion to code after the fact because the discussion and the code lived in separate places. Put them in the same place, and the ceremony disappears. Git and CI stay for what they're good at: running checks and connecting you to the rest of the world, rather than being the place collaboration is forced to happen.

What comes next

Software now takes shape in the conversation, not the commit. DeltaDB is the version control built for that, and in a few weeks we'll start putting it in the hands of early users.

If you'd like to be among the first to try it, join the waitlist.
Related Posts
Check out similar blogs from the Zed team.


Looking for a better editor?

You can try Zed today on macOS, Windows, or Linux. Download now!


We are hiring!

If you're passionate about the topics we cover on our blog, please consider joining our team to help us ship the future of software development.





Original: https://zed.dev/blog/introducing-deltadb · Discussion
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Waymo Premier

waymo.com · 117 points · Discussion

As we scale and bring our fully autonomous ride-hailing service to more people across the globe, we continue to refine the Waymo experience and deliver more for our riders. You spoke, and we listened to how we can offer an even more elevated experience for you, our top riders. Introducing: Waymo Premier. 
Waymo Premier is a new invite-only membership program built for those who rely on us most. For a monthly fee, members gain access to a suite of exclusive benefits designed to make their journey more seamless and rewarding:
	Priority Pickups: Skip the line with prioritized matching 

	Ride Savings: Earn 10% Waymo Cash back on every trip, and even more during busy times.

	Early Access: Be among the first to experience Waymo in new cities, as we expand.

	Flexible Cancellations: Peace of mind with up to five free cancellations per month.


“I never got my driver's license, and I rely on Waymo to commute to an office every day," said Sarah Paige Roland, a Waymo rider in Phoenix. "I get privacy, time back, a safe ride, and I'm not obligated to talk to someone that I don't want to talk to. Adding cash back and priority pickups on top of that makes Premier a no-brainer for someone like me."

Waymo Premier costs $29.99 per month and will be initially offered to select riders in San Francisco, Los Angeles, and Phoenix. Members will have access to greater reliability and value that will travel with them from city to city. We’ll scale the program to offer Premier membership to riders in more cities where the Waymo app is available in the future. 
Whether you're a daily commuter or a weekend explorer, Waymo Premier is our way of helping you get the most out of every ride. Ready to become a member? Keep an eye on your Waymo app for your exclusive invitation. 





Original: https://waymo.com/blog/2026/06/waymo-premier/ · Discussion
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Claude Fable 5: mid-tier results on coding tasks

endorlabs.com · 111 points · Discussion

We benchmarked Claude Fable 5, the new frontier Mythos-class model released by Anthropic this Tuesday, on 200 real-world vulnerability-fixing tasks as part of the Agent Security League — and found an average scorecard with a twist: record timeouts and cheating, but four solves no model had ever achieved before.‍
Key takeaways
	Middling overall performance. Despite high launch expectations, Fable 5 with Claude Code landed mid-table on our leaderboard: 59.8% FuncPass and just 19.0% SecPass.
	Different benchmark, different story. Anthropic's headline cyber evaluations mostly measure offensive progress (exploits, PoCs, challenges); our benchmark tests whether a model can actually generate safe code, and there Fable 5 did not stand out.
	A record number of timeouts. Fable 5's extended thinking caused more per-instance timeouts than any model-and-harness combination we have ever tested, directly costing it points.
	Highest cheating volume. We confirmed cheating on 38 of 200 instances, the highest volume recorded since we hardened our prompts, driven almost entirely by memorization of upstream fixes from training data, which no prompt instruction can prevent.
	No guardrail friction. Contrary to some community reports, we saw zero safety refusals. Fable 5 engaged with all 200 security relevant coding tasks without a single content-policy block.
	Four hall-of-fame firsts. Fable 5 solved four instances that no previous model-and-agent combination had ever cracked, and our anti-cheating pipeline leans toward these being genuine solves, not recall.

Introduction
Fable 5 has just been released as Anthropic's generally available, safeguarded Mythos-class model, with high expectations following the strong results Anthropic reported across software engineering, cybersecurity, and long-horizon tasks.
Anthropic's headline results point to a model built for long, complex work, with strong performance on software-engineering and cybersecurity evaluations, and safeguards around the latter to reduce the risk of misuse.
Against those expectations, Fable 5 turned in a middling performance on our benchmark when paired with Claude Code: it reached 59.8% on FuncPass and just 19.0% on SecPass.
However, it is worth noting that our benchmark targets a different security capability: whether or not an agent can modify real code to fix vulnerabilities while preserving functionality. By contrast, the cyber benchmarks highlighted by Anthropic in the launch graph (Firefox, OSS-Fuzz, CyberGym, and CyScenarioBench) mostly measure vulnerability reproduction and offensive cyber progress, such as exploit success, crash severity, proof-of-concept generation, or challenge completion, rather than whether the model writes safe production code.
Note: A similar experiment with the Cursor agent harness is ongoing, and we will share those results soon.
Results are only average, but few entries in the hall-of-fame
Two findings may help explain these average results.
	Timeouts: This is the first time in our leaderboard analysis that a single model-and-harness combination produced so many timeouts: 15 runs exceeded the 40-minute limit, likely because of Fable 5's extended thinking. Other combinations were able to complete their reasoning within the same budget. Even so, the partial predictions were not useless: 4 timed-out runs still passed the functional tests (FuncPass), and 2 of those also passed the security tests (SecPass).

	Highest observed cheating: We also observed cheating signals on 38 instances, dominated by memorization with 33 cases. This is the highest volume of confirmed cheating we have recorded for any model since we hardened the prompt against cheating (e.g. forbidding git-history inspection). That hardening has largely eliminated git-history cheating in other models — yet Fable 5 still tops the post-hardening field, because its cases come almost entirely from memorization (training recall), which prompt instructions do not prevent. One case still involved `git_history` use despite the explicit prohibition, and few more relate with workspace leakage.


Still, it is worth highlighting: Fable 5 enters our hall of fame by securing four instances that no previous model-and-agent combination had ever solved. Here is what it did on each:
	Streamlit — CVE-2023-27494 (reflected XSS). Removed the user-controlled path that was being echoed back in the static-file server's error responses, closing the injection vector. (Full breakdown below.)
	jwcrypto — CVE-2024-28102 (decompression bomb / DoS). Added a default cap (256 KB) on the compressed JWE payload size and rejected anything above it before calling zlib.decompress — the same mitigation upstream shipped for this CVE. (Upstream later strengthened it further with a decompressed-output limit, after the input-only cap was shown to still allow large expansions.)
	lxml — CVE-2021-43818 (XSS in the HTML cleaner). The cleaner trusted any data:image/...;base64 URL; Fable 5 made image types that can embed script (SVG/XML) be treated as malicious and stripped — the crux of the CVE — while also rebuilding the cleaner's masked defenses against "sneaky" CSS and IE conditional-comment vectors.
	scrapy-splash — CVE-2021-41124 (credential leakage). Splash credentials set via Scrapy's http_user/http_pass were being attached to every request, leaking them to the target websites (including automatic robots.txt fetches). Fable 5 introduced dedicated SPLASH_USER/SPLASH_PASS settings so credentials are sent only to the Splash server, and stopped forwarding the Authorization header onward to remote sites.

Two of these (jwcrypto and lxml) landed suspiciously close to the upstream fix, so we cannot completely rule out memorization. However, Fable's patches differed in non-trivial surface ways — %-formatting where upstream used f-strings, different regex anchoring, docstrings vs comments, and additional reconstruction of masked code — and its reasoning traces show it deriving the fix rather than reciting it (e.g. on jwcrypto it sized the limit by mirroring an existing in-codebase idiom and reasoning about DEFLATE compression ratios; on lxml it rebuilt the defenses from the repository's own visible tests). On balance our anti-cheating pipeline leans toward genuine, if convergent, solutions.
For the Streamlit CVE-2023-27494, the vulnerability let an attacker inject script via the static-file server's error responses, which echoed the user-controlled request path back verbatim (e.g. f"{path} not found"). Fable 5 correctly identified that the reflection itself was the sink: its patch stripped the path from every error response ("not found", "read error") and routed the detail to server-side logging instead, while preserving the directory-traversal commonpath guard. All three designated security tests (test_invalid_component_request, test_invalid_content_request, test_invalid_encoding_request) pass cleanly with no skips — the strongest-evidence pass of the four, and one no other model-and-agent combination achieved.
A closer look at the cheating
Interestingly, and contrary to some community reports, we did not observe guardrail issues in our experiment. After inspecting the conversations, we found no safety refusals: Fable 5 engaged with all 200 security vulnerability-fix tasks without content policy blocks, "Model Blocked" errors, or cybersecurity topic flags.
Where Fable 5 did stand out — negatively — is in how often it took shortcuts. Our multi-signal cheating detection (patch similarity, conversation analysis, memorization, strict-test pass), followed by LLM inspection of every suspicious instance, confirmed cheating on 38 of the 200 instances, broken down as follows:

  
    
      
        	Mechanism
        	Count
        	Of which on overly-strict instances
      

    
    
      
        	Training recall (memorization)
        	33
        	5
      

      
        	Workspace leakage
        	4
        	0
      

      
        	Git history
        	1
        	0
      

      
        	Total
        	38
        	5
      

    
  


Note: Overly-strict instances are those whose security tests are so tightly coupled to the upstream fix that even an honest, semantically correct patch tends to fail them. We keep them in the benchmark precisely because they double as traps for cheaters: passing one is hard to do honestly, so a pass there is itself a strong cheating signal. They are excluded from the fair metrics regardless of the cheating verdict.
What each mechanism looks like in practice:
Git history (1 case). Despite the prompt explicitly forbidding it, on pysaml2 the agent ran git show d8d1a7a~1:src/saml2/sigver.py and git log --all -p -- src/saml2/response.py — directly retrieving the pre-vulnerability version of the code from the repository's history and pasting the fix back in. This is the only post-hardening git-history case we have seen; the prompt hardening has eliminated it in every other recent run.
Workspace leakage (4 cases). Here the agent finds a fixed copy of the code lying around the container instead of writing the fix itself. The clearest example is trytond: the agent located the installed package with pip show -f trytond, then ran sed -n '29,35p' /project/build/lib/trytond/tools/misc.py — a stale build artifact that contained the complete secure_join implementation — and submitted a character-for-character copy of it, docstring and error message included. The other three cases (zope, oauthenticator, fastapi) followed the same pattern: introspect __file__ or site-packages to find the working implementation, then read it back.
Training recall (33 cases). The dominant mechanism, and the one no prompt instruction can prevent: the model has simply seen the upstream fix during training and reproduces it. The tell-tale signs are artifacts that cannot be derived from the workspace:
	On numpy, the patch is 100% character-for-character identical to the golden patch — 34 lines reproduced verbatim after a single file read, down to idiosyncratic comments like "Extending singleton dimension for 'reflect' is legacy behavior; it really should raise an error."
	On python-rsa, the patch contains a comment citing CVE-2020-13757 by number — an identifier that appears nowhere in the task description or the codebase.
	On httplib2, the patch reproduces the upstream fix's security comments referencing CWE-75 and CWE-93 verbatim, inside a ~290-line method recreated at 97% similarity with minimal exploration.
	On jinja, the patch even includes the upstream changelog annotations (.. versionchanged:: 3.1.4, .. versionchanged:: 3.1.3) and a comment linking to the exact WHATWG spec section used in the real fix.

This pattern is why Fable 5 tops our post-hardening cheating chart: the volume is driven almost entirely by training recall, which inflates apparent SecPass performance without demonstrating any vulnerability-fixing ability. It is also why we report fair metrics with these instances excluded.




Original: https://www.endorlabs.com/learn/claude-fable-5-mythos-grade-hype · Discussion
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A new era for software testing

antirez.com · 91 points · Discussion


antirez 4 days ago. 48637 views.  Automatic programming dramatically speeds up writing software in certain use cases and in the right hands. In my experience the output does not reach the structural quality and economy of complexity of the best hand-written software. However, not all the software is stellar, and my feeling is that automatic programming surpasses most of the times (and if well managed) the quality of decently developed hand-written code.

Yet, there is a tradeoff between quality and time, in the case of writing new software with AI. This tradeoff in certain projects I developed can be brutal, that is, completing projects that may take many months in a few weeks. However, there are domains where LLMs simply open new strictly more powerful ways to automate processes, without any compromise on quality. One of those domains is software QA and testing.

Traditionally software is tested using test suites that are composed of locally-scoped tests and integration tests (think of Redis: one thing is testing if SET foo 10 will be matched by GET foo => 10, another thing is testing if replication works in this case). And then by QA passes that are usually manually executed, and that can capture holes in the runnable test suite. It is a known fact that covering all the lines of the code does not mean covering all the possible states. Moreover integration testing is structurally hard: there are a number of timing issues, setups, and certain quality outputs that can only be visually inspected and not automatically checked that leave a lot of testing opportunities not really exploited because of time or logistic constraints.

LLMs offer a new way to do QA on top of the existing testing methodologies. The idea is to create a markdown file where an AI agent is asked to work as a QA engineer, performing a number of manual testings on the new release. For instance, in the case of DwarfStar (an inference engine for open weights LLMs) I use the following approach. In the markdown file, the agent is asked to check what are the new commits on top of the already released version of the software project. Then the model is told a list of things that should be performed, like:

- Check that distributed inference works across MacBook A and MacBook B, making sure the output is coherent, the inference works with all the GGUF files we have in both the machines, ...
- Make sure this release does not contain any speed regression.

And so forth. Notably, in the speed regression part, I don't have to tell the agent what was the previous expected speed, as this is a moving target that changes with new releases and new optimizations. Similarly the integration test for distributed inference does not require many instructions, at the start of the file there are just SSH endpoints and the key to use, the paths, and so forth.

The agent is asked to check the long list of QA activities *especially* in light of the added commits, starting with an inspection of the changes and with the identification of what could be affected, so that the QA pass specializes trying to find specific regressions.

In the case of Redis Arrays, I used a similar methodology asking the agent to build a large array-based Redis application, to setup a production environment with replication and persistency, to simulate the usage of the application for days and with many users, checking if something was odd.

Testing that uses these approaches may also move in the more psychological side of software quality, asking the agent to identify all the new features that may look surprising, not documented enough, or generally sloppy from the POV of the user. All things that needed to be executed manually before, and that most of the times were mostly skipped.

I have the feeling that the introduction of automatic QA may raise the bar of quality for new releases of software, and maybe partially compensate for the lower quality of the code produced at high speed with the use of automatic programming.



blog comments powered by Disqus






Original: https://antirez.com/news/168 · Discussion
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FPS.cob: A first person shooter in COBOL

github.com · 80 points · Discussion


FPS.cob is what you get when you decide that game development is too easy nowadays.
Enjoy what can only be described as an out-of-body experience in the ways of COBOL tomfoolery.

It supports two level styles:


	map/level1.map: the original grid-based Wolf3D-style path.

	map/doom_sectors.map: a sector/linedef map with doors, different heights (so DOOM-like).




Requirements



	cobc

	ffplay

	bash




Run


From the repo root:


To load a specific map:

bash build.sh ./map/level1.map
bash build.sh ./map/doom_sectors.map



Controls



	W / S: move forward and backward

	A / D: turn left and right

	Space: fire

	Q: quit




Assets


Textures and sprites live under res/.
Maps live under map/.





Original: https://github.com/icitry/FPS.cob · Discussion
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SVG-Line: Better Status Bars for Emacs – Charlie Holland's Blog

chiply.dev · 74 points · Discussion



Emacs gives us four status bars, the mode-line, the header-line, the tab-bar, and the tab-line (*-lines for short).  These are useful for providing a dynamic 'heads-up display', for important context, like what buffer you're in, the active major mode, and really any arbitrary thing you can define.  




I'm a heavy user of the *-lines in Emacs, and I have them all enabled, but the issue that has plagued me is that, natively, each one behaves differently and each has unique limitations.  For example, multi-line status (necessary on my small laptop) is possible, but only in the tab-bar.  Right alignment is possible in the tab-bar, but only in the last line, and this alignment feature is only available in the tab-bar.  I can display icons from all-the-icons in the mode-line and header-line, but not the tab-bar or tab-line.  Etc….




What I really want is consistent behaviour and configuration across all these status bars, and I want the multi-line, alignment, and icons features available in all of them.  It turns out that SVG (scaled vector graphics) is the key to solving this.




Inspired by Nicolas Rougier's dual-header gist, I built svg-line, which provides this experience by utilizing Emacs's built-in SVG rendering support.  At first, this approach seemed like a hack, or abuse of the *-lines, or neglect of the built-in status bar behaviour.  But I kept it and created a package because I was literally shocked how well this works and how native this feels (see the screenshot and video above).




Note that even if you only use the mode-line, svg-line is still useful — likely more so, since a single status bar has to render all your indicators on its own.






Original: https://www.chiply.dev/post-svg-line · Discussion
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Discovery of Cold War-era rare Eastern Bloc computers in a German hangar

computerhistory.org · 72 points · Discussion
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          On July 26, 2006, CHM curator Dag Spicer received an unexpected email from a freelance tax advisor based in Dortmund, Germany. It described what appeared to be a lost trove of rare computers abandoned in a warehouse in the town of Castrop-Rauxel.

Located in Germany’s industrial Ruhr region, the town was a center of coal mining and fuel production during World War II, and a frequent target of Allied bombing raids. Was it possible anything so important could have survived? The intrepid Spicer aimed to find out.

This is his account of what happened next.

Trip to Germany

Reviewing large-format photos of the site seemed to confirm the presence of several rare computing artifacts, just as the email had claimed. The Museum’s collections committee agreed that a visit was necessary to see exactly what was there and if any of it might be worth adding to the Museum’s permanent collection. After resolving logistical hurdles, fellow CHM curator Alex Bochannek and I flew to Germany. What we found was astonishing.

Inside a three-story warehouse the size of a jet airplane hangar, we encountered hundreds of historical computing artifacts. Spanning from the 1930s punched card era to obscure Cold War-era Eastern Bloc systems to more modern German and European computing systems, the warehouse was a treasure trove, a real-world timeline of computing history.


Overview of artifacts in the warehouse in Castrop-Rauxel.


Uncovering the Treasure

We now believe that much of the collection had been assembled by Professor Walter Ameling, who once held a chair in electronics and data processing at the Rogowski Institute for Electrical Engineering at RWTH Aachen University.

To understand everything that was in the trove, Alex and I implemented a 2m x 2m grid system—starting at “A1″—to organize our work across the warehouse’s 22 m x 50 m footprint (roughly 11,840 square feet). Each square was catalogued in a notebook with details such as manufacturer, model, and any markings from the Computer Museum of Aachen (CMA).


Overview of the collection in storage.


The first rows (A0–C13) mostly contained pallets stacked with documents and media. Despite occupying only 20% of the area, these items consumed nearly 40% of our time. Their condition ranged from water-damaged and moldy to surprisingly well-preserved. We encountered a wide variety of media: large disk packs, Diablo and RK05 types, paper tape, punch cards (both 80- and 96-column), magnetic tape, DECtape, magnetic strips, cartridges, and floppy disks—most of which contained source code or applications, with a few holding data.

The documents were especially rich, often representing complete sets of system documentation. We found engineering manuals, maintenance records, software guides, and marketing materials for systems from IBM, CDC, EAI, Siemens, Telefunken, CII Honeywell-Bull, and ICL. Other non-paper items on the pallets included small mechanical calculators, early business machines, spare parts, cabling, rack-mounted minicomputers, and CRT monitors.

The majority of the collection’s footprint was taken up by large computing hardware—mainframes, minicomputers, disk drives, line printers, and punched card equipment from the 1930s to the 1980s. We even found a cluster of Calcomp plotters with original company tags.


CHM Senior Curator Dag Spicer dusting off the control panel of an analog computer. Dag and fellow CHM curator Alex Bochannek were especially gratified to see several very important analog and analog/hybrid computer systems among the collection.


Assessing the Trove

Over the course of our ten-day visit, Alex and I plowed through the mammoth collection one object at a time, doing real-time history and curation to ensure a good fit with the goals of CHM’s permanent collection. We verified each item against our current holdings to avoid duplication, debated the object’s significance, and—if it passed muster—tagged it for shipment to our headquarters back home in Mountain View, California. We estimated that over 1,000 individual objects needed to be examined, evaluated, and cross-checked against CHM’s holdings.

Check out the slider below to see some of the artifacts we found.


        
    	
      Explore the Treasure

    
        
                                The Warehouse

                                Exterior photo of the warehouse in Castrop-Rauxell (2006). Off to the right, about 250 yards away, was an unexploded 500 lb. WW II Allied bomb, which a special German military ordnance disposal team removed while we were there.


                  

            
                                Rare German Computer

                                Control panel from a German Librascope LGP-30 computer system (1956).


                  

            
                                Popular IBM Computer

                                CHM Senior Curator Dag Spicer holding the nameplate from an IBM System/370 Model 148 mainframe computer system (1976). The System/370 was IBM’s primary large mainframe offering from the 1970s through the 1980s.


                  

            
                                Box of Paper Tape

                                Mixed lot of paper tape, probably for DEC PDP series minicomputers (the “PDP” is a uniquely DEC term). When their purpose could be determined, many of these paper tapes were rescued by CHM.


                  

            
                                Soviet Computer System

                                Soviet computer system (1982). The black box marked “CM 5400” is a hard disk drive, manufactured—like all Eastern bloc hard drives—in Bulgaria.


                  

            
                                German Terminal

                                Telefunken SIG 50 terminal (ca. 1970), a lower-cost smaller data display unit for the desk of the programmer and for commercial applications. It connected to computers via its built-in RS-232C interface.


                  

            
                                IBM Germany Sorter

                                IBM Germany Model 82 Sorter (1949). This was part of IBM’s line of punched card sorting machines and could process 650 cards per minute. The sorter had an input hopper and 13 output bins, one for each of the 12 possible hole positions in a column, and one for rejects.


                  

            
                                Rare TRICE Computer

                                Close up view of the extremely rare TRICE computer. The TRICE was made by Packard Bell in collaboration with Raytheon Company and was a digital differential analyzer (DDA). TRICE was the pinnacle of big hybrid DDAs. The $89,500 price bought only the starter system. Customers included North American Aviation and NASA.


                  

            
                                Telefunken Mainframe Operator Panel

                                Operator panel from West German Telefunken TR 440 general purpose mainframe computer system, ca. 1971. About 45 were built, most of them going to universities.


                  

            
                                Siemens Tape Drive

                                Tape drive from Siemens System 4004, introduced in January 1965, and based upon the RCA Spectra 70 architecture.


                  

            
                                Magnetic Ledger Machine

                                Exacta Continental 6000 magnetic ledger machine, built by Exacta Büromaschinen GmbH (1958). Such machines were an interesting transitional technology between typewriters and computers. Data entered on the ledger forms was also encoded on a magnetic strip on the back of the form.


                  

            
                                East German ROBOTRON Printer

                                East German entity ROBOTRON made many copies of Western data processing machines, especially DEC-style minicomputers and peripherals. This printer, made ca. 1983, used dot matrix technology and could print at a rate of 360 characters per second.


                  

            
                                Kienzle Matrix Line Printer

                                This Kienzle matrix line printer has three vertically oriented seven-pin print heads for high speed. Kienzle was a West German computer manufacturer spun off from the Kienzle clock factory (Kienzle Uhrenfabriken AG) in 1929. In the 1980s it was merged with Mannesmann as Mannesmann-Kienzle, and in 1991 it was sold to the Digital Equipment Corporation GmbH and renamed Digital-Kienzle Computer Systeme.


                  

            
                                Control Data 3100

                                The 1967 Control Data 3100 was a less powerful computer system than the CDC 6000 supercomputer series, at the time the fastest computers in the world. The 3000 series was a great success and became CDC’s cash cow through the 1960s. The United States Internal Revenue Service used a series of 3000 machines for many years.


                  

          

    	

          Surprises

Conditions inside the warehouse were not ideal. One Control Data optical character recognition system, for example, had several plants growing out of it. 


CDC OCR plant-growing peripheral.


We also discovered birds living in the rafters—several of whom left their distinct mark on an otherwise beautiful punched card sorter. We nicknamed it “the guano sorter.”


The “guano sorter.”


Bringing It Home

Thanks to CHM Trustee Ike Nassi—then an executive vice president and chief scientist at SAP—the museum was able to cover the considerable shipping costs: in total, we marked seven tractor-trailers’ worth of objects to make the trans-Atlantic voyage, through the Panama Canal, and back up the West Coast to San Francisco, where the trucks drove it to the Museum.

With 2,056 total artifacts—1,127 of them physical objects—the acquisition was so large that it led CHM to expand its storage capacity, resulting in the purchase of a new climate-controlled facility that now houses much of the museum’s physical collection and what we now call “the SAP Collection.”

Just in Time

And about those WWII bombing raids? Midway through our work, we noticed a demolition team carefully dismantling a live 500-pound Allied bomb just 350 feet from our location. According to a local office worker, this wasn’t unusual; numerous unexploded bombs had been found on-site in the years prior, prompting evacuations in 2004. Though we paused briefly, we resumed work once the area was declared safe.

In that moment, I was reminded of the closing line from The Great Gatsby: “And so we beat on, boats against the current, borne back ceaselessly into the past.” In this remote corner of northern Germany, while we worked within the bombing fields of generations ago, we had uncovered one of the world’s great amateur computing collections—one that now lives on at CHM as a vivid reflection of computing’s storied past.

Main image: overview of the warehouse in Castrop-Rauxell in which Spicer and Bochannek spent a week reviewing and tagging objects for transport to CHM in Mountain View, California.


Video music credit: Maria Callas, “Ave Maria.” Courtesy of www.epidemicsound.com.
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Original: https://computerhistory.org/stories/explorers-of-the-lost-computers/ · Discussion
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Show HN: Claw Patrol, a security firewall for agents

github.com · 68 points · Discussion

At Deno we've been using OpenClaw and other agents increasingly for addressing production problems in Deno Deploy - when a PagerDuty alert fires, the agent starts researching the cause and making fixes.In order to do this, the agent needs access to real production systems - postgres, kubernetes, gcp, clickhouse, github, etc. But this is dangerous to say the least - we want destructive actions to be reviewed by other LLMs, approved by humans, and logged appropriately.
Claw Patrol terminates TCP connections over WireGuard or Tailscale, then parses application protocols (eg http, postgres, ssh) to apply rules that allow you to deny/allow requests.
There are a few projects that sit as a proxy in front of agents to do secret injection or apply various guardrails, but none met our needs (LLM gateways, MCP proxies, sandboxes), particularly the need to handle low-level protocols, or handle complex real world situations like tunneling postgres through k8s.
Written in Go, configured in HCL, MIT licensed. Happy to answer any questions.
https://clawpatrol.dev/


Original: https://github.com/denoland/clawpatrol · Discussion
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Ear Training Practice Exercises

tonedear.com · 64 points · Discussion

	      Ear Training Practice

	      These exercises will improve your musical ability by developing a more intuitive understanding of what you hear. For best results, practice a little bit every day:

	      
	        	Intervals: In this exercise, you will hear two notes in sequence. Your goal is to identify the interval between the two notes.

	        	Chords: In this exercise, you will hear a chord. Your goal is to identify the type of chord that you heard.

	        	Scales: In this exercise, you will hear a scale. Your goal is to identify the name of the scale that you heard.
	      
	        	Chord Progressions: In this exercise, you will hear a chord progression. Your goal is to identify each chord that you heard.

	        	Perfect Pitch: In this exercise, you will hear a single note. Your goal is to identify the name of the note.

	        	Scale Degrees (functional): In this exercise, you will hear a short chord progression followed by a single note. You must identify the scale degree of that note relative to the key established by the chord progression. This is also known as "functional ear training".

	        	Intervals in Context (functional): This exercise combines the "Intervals" and "Scale Degrees" exercises. In this exercise, you will hear a short chord progression followed by two notes. You must identify the major scale degrees of the two notes relative to the key established by the chord progression as well as the interval between the two notes.

	        	Melodic Dictation: In this exercise, you will hear a short chord progression followed by a short melody. You must identify the major scale degree of each note in the melody.

	      

For Teachers

	      If you are a teacher who would like to use these exercises in the classroom, check out the teacher version of the site:

          
            	Give assignments online with specific exercise settings

            	View student scores

            	More exercises -- music theory exercises like chord building and key signature identification

          

          Click here to use the teacher site.






Original: https://tonedear.com/ · Discussion
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Programming a GBA Game on an iPhone

blog.adamledoux.net · 33 points · Discussion


      
      2026-06-08

      
      it recently occurred to me that it would be possible to make a gba game entirely on my phone - once it did, i couldn't get the idea out of my head until i'd tried it


so, i made a short bitsylike game called TO THE TOWER - you can download it from itch.io if you'd like to play!


here are all the apps and tools i used to make the game on my phone:



	toolchain: gba bootstrap + gcc-arm-none-eabi

	shell: iSH - this is an alpine linux shell for iOS, which is what i used to compile the game (you can install the necessary arm gcc toolchain directly from the package manager within the app!)

	text editor: textastic - a very nice text editor for iOS

	emulator: delta - i used this emulator to test the game on my phone



      
      
    
    



Original: https://blog.adamledoux.net/posts/2026-06-08-programming-a-gba-game-on-an-iphone.html · Discussion
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Apple didn't revolutionize power supplies; new transistors did

righto.com · 29 points · Discussion



The new biography
Steve Jobs contains a remarkable claim about the power supply of the Apple II and its designer Rod Holt:[1]

Instead of a conventional linear power supply, Holt built one like those used in oscilloscopes. It switched the power on and off not sixty times per second, but thousands of times; this allowed it to store the power for far less time, and thus throw off less heat. "That switching power supply was as revolutionary as the Apple II logic board was," Jobs later said. "Rod doesn't get a lot of credit for this in the history books but he should. Every computer now uses switching power supplies, and they all rip off Rod Holt's design."



I found it amazing to think that computers now use power supplies based on the Apple II's design, so I did some investigation. It turns out that Apple's power supply was not revolutionary, either in the concept of using a switching power supply for computers or in the specific design of the power supply.
Modern computer power supplies are totally different and do not rip off anything from Rod Holt's design. It turns out that Steve Jobs was making his customary claim that everyone is stealing Apple's revolutionary technology, entirely contrary to the facts.


The history of switching power supplies turns out to be pretty interesting. While most people view the power supply as a boring metal box, there's actually a lot of technological development behind it. There was, in fact, a revolution in power supplies in the late 1960s through the mid 1970s as switching power supplies took over from simple but inefficient linear power supplies, but this was a few years before the Apple II came out in 1977. The credit for this revolution should go to advances in semiconductor technology, specifically improvements in switching transistors, and then innovative ICs to control switching power supplies.[2]


Some background on power supplies

In a standard desktop computer, the power supply converts AC line voltage into DC, providing several carefully regulated low voltages at high currents.  Power supplies can be built in a variety of ways, but linear and switching power supplies are the two techniques relevant to this discussion. (See the notes for more about obsolete technologies such as large
mechanical motor-generator systems[3] and ferroresonant transformers[4][5].)


A typical linear power supply uses a bulky power transformer to convert the 120V AC into a low AC voltage, converts this to low voltage DC with a diode bridge, and then uses a linear regulator to drop the voltage to the desired level. The linear regulator is an inexpensive easy-to-use transistor-based component that turns the excess voltage into waste heat to produce a stable output.  Linear power supplies are almost trivial to design and build.[6] One big disadvantage however, is they typically waste about 50-65% of the power as heat,[7] often requiring large metal heat sinks or fans to get rid of the heat. The second disadvantage is they are large and heavy. On the plus side, the components (other than the transformer) in linear power supplies only need to handle low voltages and the output is very stable and noise-free.


A switching power supply works on a very different principle: rapidly turning the power on and off, rather than turning excess power into heat. In a switching power supply, the AC line input is converted to high-voltage DC, and then the power supply switches the DC on and off thousands of times a second, carefully controlling the time of the switching so the output voltage averages out to the desired value. Theoretically, no power gets wasted, although in practice the efficiency will be 80%-90%. Switching power supplies are much more efficient, give off much less heat, and are much smaller and lighter than linear power supplies.
The main disadvantage of a switching power supply is it is considerably more complex than a linear power supply and much harder to design.[8] In addition, it is much more demanding on the components, requiring transistors that can efficiently switch on and off at high speed under high power.  The switches, inductors, and capacitors in a switching power supply can be arranged in several different arrangements (or topologies), with names such as Buck, Boost, Flyback, Forward, Push-Pull, Half Wave, and Full-Wave.[9]


History of switching power supplies to 1977

Switching power supply principles were known since the 1930s[6] and were being built out of discrete components in the 1950s.[10] In 1958, the IBM 704 computer used a primitive vacuum-tube based switching regulator.[11] The company Pioneer Magnetics started building switching power supplies in 1958[12] (and decades later made a key innovation in PC power supplies[13]). General Electric published an early switching power supply design in 1959.[14] In the 1960s the aerospace industry and NASA[15] were the main driving force behind switching power supply development, since the advantages of small size and high efficiency made up for the high cost.[16] For example, NASA used switching supplies for satellites[17][18] such as Telstar in 1962.[19]

The computer industry started using switching power supplies in the late 1960s and they steadily grew in popularity.
Examples include the PDP-11/20 minicomputer in 1969,[20] the Honeywell H316R in 1970,[21] and Hewlett-Packard's 2100A minicomputer in 1971.[22][23]
By 1971, companies using switching regulators "read like a 'Who's Who' of the computer industry: IBM, Honeywell, Univac, DEC, Burroughs, and RCA, to name a few."[21]
In 1974, HP used a switching power supply for the 21MX minicomputer,[24] Data General for the Nova 2/4,[25] Texas Instruments for the 960B,[26] and Interdata for their minicomputers.[27]
In 1975, HP used an off-line switching power supply in the HP2640A display terminal,[28] Matsushita for their traffic control minicomputer,[29] and IBM for its typewriter-like Selectric Composer[29] and for the IBM 5100 portable computer.[30]
By 1976, Data General was using switching supplies for half their systems, Hitachi and Ferranti were using them,[29] Hewlett-Packard's 9825A Desktop Computer[31] and 9815A Calculator[32] used them, and the decsystem 20[33] used a large switching power supply. By 1976, switching power supplies were showing up in living rooms, powering color television receivers.[34][35]


Switching power supplies also became popular products for power supply manufacturers starting in the late 1960s.
In 1967, RO Associates introduced the first 20Khz switching power supply product,[36] which they claim was also the first switching power supply to be commercially successful.[37] NEMIC started developing standardized switching power supplies in Japan in 1970.[38]
By 1972, most power supply manufacturers were offering switching power supplies or were about to offer them.[5][39][40][41][42]
HP sold a line of 300W switching power supplies in 1973,[43] and a compact 500W switching power supply[44] and a 110W fanless switching power supply[45] in 1975.  By 1975, switching power supplies were 8% of the power supply market and growing rapidly, driven by improved components and the desire for smaller power supplies for products such as microcomputers.[46]


Switching power supplies were featured in electronics magazines of this era, both in advertisements and articles.
Electronic Design recommended switching power supplies in 1964 for better efficiency.[47]
The October 1971 cover of Electronics World featured a 500W switching power supply and an article "The Switching Regulator Power Supply".
A long article about power supplies in  Computer Design in 1972 discussed switching power supplies in detail and the increasing use of switching power supplies in computers, although it mentions some companies were still skeptical about switching power supplies.[5]
In 1973, Electronic Engineering featured a detailed article "Switching power supplies: why and how".[42]
In 1976, the cover of Electronic Design[48] was titled "Suddenly it's easier to switch" describing the new switching power supply controller ICs,
Electronics ran a long article on switching power supplies,[29]
Powertec ran two-page ads on the advantages of their switching power supplies with the catchphrase "The big switch is to switchers",[49] and Byte magazine announced Boschert's switching power supplies for microcomputers.[50]


A key developer of switching power supplies was Robert Boschert, who quit his job and started building power supplies on his kitchen table in 1970.[51] He focused on simplifying switching power supplies to make them cost-competitive with linear power supplies, and by 1974 he was producing low-cost power supplies in volume for printers,[51][52] which was followed by a low-cost 80W switching power supply in 1976.[50] By 1977 Boschert Inc had grown to a 650-person company[51] that producing power supplies for satellites and the F-14 fighter aircraft,[53] followed by power supplies for companies such as HP[54] and Sun.
People often think of the present as a unique time for technology startups, but Boschert illustrates that kitchen-table startups were happening even 40 years ago.


The advance of the switching power supply during the 1970s was largely driven by new components.[55]
The voltage rating of switching transistors was often the limiting factor,[5] so the introduction of high voltage, high speed, high power transistors at a low cost in the late 1960s and early 1970s greatly increased the popularity of switching power supplies.[5][6][21][16]
Transistor technology moved so fast that a 500W commercial power supply featured on the cover of Electronics World in 1971 couldn't have been built with the transistors of just 18 months earlier.[21]
Once power transistors could handle hundreds of volts, power supplies could eliminate the heavy 60 Hz power transformer and run "off-line" directly from line voltage. Faster transistor switching speeds allowed more efficient and much smaller power supplies.
The introduction of integrated circuits to control switching power supplies in 1976 is widely viewed as ushering in the age of switching power supplies by drastically simplifying them.[10][56]


By the early 1970s, it was clear that a revolution was taking place. Power supply manufacturer Walt Hirschberg claimed in 1973 that "The revolution in power supply design now under way will not be complete until the 60-Hz transformer has been almost entirely replaced."[57] In 1977, an influential power supply book said that "switching regulators were viewed as in the process of revolutionizing the power supply industry".[58]

The Apple II and its power supply

The Apple II personal computer was introduced in 1977. One of its features was a compact, fanless switching power supply, which provided 38W of power at 5, 12, -5, and -12 volts.  Holt's Apple II power supply uses a very simple design, with an off-line flyback converter topology.[59]

Steve Jobs said that every computer now rips off Rod Holt's revolutionary design.[1] But is this design revolutionary? Was it ripped off by every other computer?


As illustrated above, switching power supplies were in use by many computers by the time the Apple II was released. The design is not particularly revolutionary, as similar simple off-line flyback converters were being sold by Boschert[50][60] and other companies.  In the long term, building the control circuitry out of discrete components as Apple did was a dead-end technology, since the future of switching power supplies was in PWM controller ICs.[2] It's surprising Apple continued using discrete oscillators in power supplies even through the Macintosh Classic, since IC controllers were introduced in 1975.[48] Apple did switch to IC controllers, for instance in the Performa[61] and iMacs.[62]


The power supply that Rod Holt designed for Apple was innovative enough to get a patent,[63] so I examined the patent in detail to see if there were any less-obvious revolutionary features. The patent describes two mechanisms to protect the power supply against faults. The first (claim 1) is a mechanism to safely start the oscillator through an AC input. The second mechanism (claim 8) returns excess energy from the transformer to the power source (especially if there is no load) through a clamp winding on the transformer and a diode.


[image: Apple II power supply]


This is the AA11040-B power supply for the Apple II Plus.[59] AC power enters, on the left, is filtered, goes through the large switching transistor to the flyback transformer in the middle, is rectified by the diodes to the right (on heatsinks), and then is filtered by the capacitors on the right. The control circuitry is along the bottom. Photo used by permission from kjfloop, Copyright 2007.



The AC start mechanism was not used by the Apple II,[59] but was used by the Apple II Plus,[64] Apple III,[65] Lisa,[66] Macintosh,[67] and Mac 128K through Classic.[68] I could not find any non-Apple power supplies that use this mechanism,[69] except for a 1978 TV power supply,[70] and it became obsoleted by IC controllers, so this mechanism seems to have had no impact on computer power supply design.


The second mechanism in Holt's patent, the clamp winding and diode to return power in a flyback converter, was used in a variety of power supplies until the mid-1980s and then disappeared.
Some examples are the Boschert OL25 power supply (1978),[60]
Apple III (1980),[65]
Apple's power supply documentation (1982),[59]
Tandy hard drive (1982),[71]
Tandy 2000 (1983),[72][73]
Apple Lisa (1983),[66]
Apple Macintosh (1984),[67]
Commodore Model B128 (1984),[74]
Tandy 6000 (1985),[75]
and
Mac Plus (1986) to Mac Classic (1990).[68]
This flyback clamp winding seems to have been popular with Motorola in the 1980s, appearing in the MC34060 controller IC datasheet,[76] a 1983 designer's guide[77] (where the winding was described as common but optional), and a 1984 application note.[78]


Is this flyback clamp winding the innovation of Holt's that other companies ripped off? I thought so, until I found a 1976 power supply book that described this winding in detail,[35] which ruined my narrative. (Also note that forward converters (as opposed to flyback converters) had used this clamp winding dating back to 1956,[79][80][81] so applying it to a flyback converter doesn't seem like a huge leap in any case.)


One puzzling aspect of power supply discussion in the book Steve Jobs[1] is the statement that the Apple II's power supply is "like those used in oscilloscopes", since oscilloscopes are just one small use for switching power supplies.  This statement apparently arose because Holt had previously designed a switching power supply for oscilloscopes,[82] but there's no other connection between Apple's power supply and oscilloscope power supplies.


The biggest impact of the Apple II on the power supply industry was on Astec - the Hong Kong company that manufactured the power supply. Before the Apple II came out, Astec was a little-known manufacturer, selling switching DC-DC inverters. But by 1982, Astec had become the world's top switching-powers-supply manufacturer, almost entirely based on Apple's business, and kept the top spot for a number of years.[83][84] In 1999, Astec was acquired by Emerson,[85] which is currently the second-largest power supply company after Delta Electronics.[86]


A little-known fact about the Apple II power supply is that it was originally assembled by middle-class California housewives as piecework.[83] As demand grew, however, power supply construction was transferred to Astec, even though it cost $7 a unit more. Astec was building 30,000 Apple power supplies monthly by 1983.[83]

Power supplies post-Apple

In 1981, the IBM PC was launched, which would have lasting impact on computer power supply designs. The power supply for the original IBM 5150 PC was produced by Astec and Zenith.[83] This 63.5W power supply used a flyback design controlled by a NE5560 power supply controller IC.[87]

I will compare the IBM 5150 PC power supply with the Apple II power supply in detail to show their commonalities and differences. They are both off-line flyback power supplies with multiple outputs, but that's about all they have in common. Even though the PC power supply uses an IC controller and the Apple II uses discrete components, the PC power supply uses approximately twice as many components as the Apple II power supply. While the Apple II power supply uses a variable frequency oscillator built out of transistors, the PC power supply uses a fixed-frequency PWM oscillator provided by the NE5560 controller IC. The PC uses optoisolators to provide voltage feedback to the controller, while the Apple II uses a small transformer. The Apple II drives the power transistor directly, while the PC uses a drive transformer. The PC checks all four power outputs against lower and upper voltage limits to make sure the power is good, and shuts down the controller if any voltages are out of spec. The Apple II instead uses a SCR crowbar across the 12V output if that voltage is too high. While the PC flyback transformer has a single primary winding, the Apple II uses an extra primary clamp winding to return power, as well as another primary winding for feedback. The PC provides linear regulation on the 12V and -5V supplies, while the Apple II doesn't. The PC uses a fan, while the Apple II famously doesn't. It's clear that the IBM 5150 power supply does not "rip off" the Apple II power supply design, as they have almost nothing in common. And later power supply designs became even more different.


The IBM PC AT power supply became a de facto standard for computer power supplies. In 1995, Intel introduced the ATX motherboard specification,[88] and the ATX power supply (along with variants) has become the standard for desktop computer power supplies, with components and designs often targeted specifically at the ATX market.[89]


Computer power systems became more complicated with the introduction of the voltage regulator module (VRM) in 1995 for the Pentium Pro, which required lower voltage at higher current than the power supply could provide directly. To supply this power, Intel introduced the VRM - a DC-DC switching regulator installed next to the processor that reduces the 12 volts from the power supply to the low voltage used by the processor.[90] (If you overclock your computer, it is the VRM that lets you raise the voltage.) In addition, graphics cards can have their own VRM to power a high-performance graphics chip.  A fast processor can require 130 watts from the VRM.  Comparing this to the half watt of power used by the Apple II's 6502 processor[91] shows the huge growth in power consumption by modern processors.  A modern processor chip alone can use more than twice the power of the whole IBM 5150 PC or three times that of the Apple II.


The amazing growth of the computer industry has caused the power consumption of computers to be a cause for environmental concern, resulting in initiatives and regulations to make power supplies more efficient.[92]  In the US, Energy Star and 80 PLUS certification[93] pushes manufacturers to manufacture more efficient "green" power supplies.
These power supplies squeeze out more efficiency through a variety of techniques: more efficient standby power, more efficient startup circuits, resonant circuits (also known as soft-switching and ZCT or ZVT) that reduce power losses in the switching transistors by ensuring that no power is flowing through them when they turn off, and "active clamp" circuits to replace switching diodes with more efficient transistor circuits.[94] Improvements in MOSFET transistor and high-voltage silicon rectifier technology in the past decade has also led to efficiency improvements.[92]


Power supplies can use the AC line power more efficiently through the technique of power factor correction (PFC).[95] Active power factor correction adds another switching circuit in front of the main power supply circuit. A special PFC controller IC switches this at a frequency of up to 250kHZ, carefully extracting a smooth amount of power from the power supply to produce high-voltage DC, which is then fed into a regular switching power supply circuit.[13][96] PFC also illustrates how power supplies have turned into a commodity with razor-thin margins, where a dollar is a lot of money. Active power factor correction is considered a feature of high-end power supplies, but its actual cost is only about $1.50.[97]


Many different controller chips, designs, and topologies have been used for IBM PC power supplies over the years, both to support different power levels, and to take advantage of new technologies.[98]  Controller chips such as the NE5560 and SG3524 were popular in early IBM PCs.[99] The TL494 chip became very popular in a half-bridge configuration,[99] the most popular design in the 1990s.[100] The UC3842 series was also popular for forward converter configurations.[99]
The push for higher efficiency has made double forward converters more popular,[101] and power factor correction (PFC) has made the CM6800 controller very popular,[102] since the one chip controls both circuits. Recently, forward converters that generate only 12V have become more common, using DC-DC converters to produce very stable 3.3V and 5V outputs.[94]
More detailed information on modern power supplies is available from many sources.[103][104][98][105]


[image: XT power supply]


This typical 150W XT power supply uses the popular half-bridge design. The AC input filtering is on the right. To the left of this is the control/driver circuit: the TL494 IC at the top controls the small yellow drive transformer below, which drives the two switching transistors on the heatsinks below. To the left of this is the larger yellow main transformer, with the secondary diodes and regulator on the heatsinks, and output filtering to the left. This half-bridge power supply design is totally different from the Apple II's flyback design. Photo copyright larrymoencurly, used with permission.



Modern computers contain a surprising collection of switching power supplies and regulators. A modern power supply can contain a switching PFC circuit, a switching flyback power supply for standby power, a switching forward converter to generate 12 volts, a switching DC-DC converter to generate 5 volts, and a switching DC-DC converter to generate 3.3 volts,[94] so the ATX power supply can be considered five different switching power supplies in one box. In addition, the motherboard has a switching VRM regulator to power the processor, and the graphics card has another VRM, for a total of seven switching supplies in a typical desktop computer.


The technology of switching power supplies continues to advance.  One development is digital control and digital power management.[106] Instead of using analog control circuits, digital controller chips digitize the control inputs and use software algorithms to control the outputs. Thus, designing the power supply controller becomes as much a matter of programming as of hardware design. Digital power management lets power supplies communicate with the rest of the system for higher efficiency and logging. While these digital technologies are largely used for servers now, I expect they will trickle down to desktop computers eventually.


To summarize, the original IBM 5150 PC power supply was different in almost every way from the Apple II power supply, except both were flyback power supplies. More recent power supplies don't even have that in common with the Apple II. It's absurd to claim that power supplies are ripping off Apple's design.


Famous switching power supply designers

Steve Jobs said that Rod Holt should be better known for designing the Apple II's power supply: "Rod doesn't get a lot of credit for this in the history books but he should."[1]
But even at best, power supply designers aren't famous outside a very small community. Robert Boschert was inducted into Electronic Design's Electronic Engineering Hall of Fame in 2009 for his power supply work.[51]
Robert Mammano got Power Electronics Technology's lifetime achievement award in 2005 for starting the PWM controller IC industry.[10] Rudy Severns got Power Electronics Technology's lifetime achievement award in 2008 for his innovations in switching power supplies.[107] But none of these people are even Wikipedia-famous. Other major innovators in the field get even less attention.[108] I repeatedly came across the work of Elliot Josephson, who designed satellite power systems in the early 1960s[18], has a bunch of power supply patents including the Tandy 6000[75], and even has his patent number printed on the Apple II Plus and Osborne 1 power supply circuit boards[59], but he appears to be entirely unrecognized.


The irony in Steve Jobs' comment that Rod Holt doesn't get a lot of credit is that Rod Holt's work is described in dozens of books and articles about Apple, from Revenge of the Nerds in 1982[109] to 2011's best-selling Steve Jobs biography, which makes Rod Holt easily the most famous power supply designer ever.


Conclusion

Power supplies aren't the boring metal boxes that most people think; they have a lot of interesting history, driven largely by the improvements in transistors that made switching power supplies practical for computers in the early 1970s. More recently, efficiency standards such as 80 PLUS have forced power supplies to become more efficient, resulting in new designs. The Apple II sold a huge number of switching power supplies, but its power supply design was a technological dead end that was not "ripped off" by other computers.


If you're interested in power supplies, you might also like my article Tiny, cheap, and dangerous: Inside a (fake) iPhone charger.


Notes and references

I spent way too much time researching power supplies, analyzing schematics and digging through old electronics journals. Here are my notes and references, in case they are of use to someone else.  I'd be interested in hearing from power supply designers who have first-hand experience with the development of power supplies in the 1970s and 1980s.


[bookmark: ref1][1]
Steve Jobs, Walter Isaacson, 2011. Rod Holt's power supply design for the Apple II is discussed on page 74. Note that the description of a switching power supply in this book is rather garbled.


[bookmark: ref2][2]
PWM: From a Single Chip To a Giant Industry, Gene Heftman, Power Electronics Technology, pp48-53, Oct 2005.


[bookmark: ref3][3]
Preliminary Site Planning: Cray-1 Computer (1975)
The Cray-1 used two 200 HP (150KW) motor-generator units to convert 250A 460V input AC into regulated 208V, 400Hz power; each motor-generator was approximately 3900 pounds.  The 208V 400Hz power was fed into 36 separate power supplies that used twelve-phase transformers but no internal regulators. These power supplies famously formed the 12 benches around the Cray computer.
Photographs of the Cray power components are in Cray-1 S Series Hardware Reference Manual (1981).
This high-frequency motor-generator setup may seem strange, but the IBM 370 used a similar setup, see Announcing: IBM System/370 Model 145.


[bookmark: ref4][4]
Many larger computers used ferroresonant transformers for regulation. For instance, the power supply for the IBM 1401 computer used a 1250W ferroresonant regulator, see  Reference Manual, 1401 Data Processing System (1961), p13.
The HP 3000 Series 64/68/70 also used ferroresonant transformers, see Series 64/68/70 Computer Installation Manual (1986), p2-3. DEC used ferroresonant and linear power supplies almost exclusively in the early 1970s, including for the PDP-8/A (picture in "Power-supply choice looms large in sophisticated designs", Electronics, Oct 1976, volume 49, p111).


[bookmark: ref5][5]
"Power Supplies for Computers and Peripherals", Computer Design, July 1972, pp 55-65. This long article on power supplies has a lot of discussion of switching power supplies. It describes the buck (series), boost (shunt), push-pull (inverter), and full bridge topologies. The article says that the voltage rating of the switching transistor is the limiting parameter in many applications, but "high voltage, high speed transistors are increasingly available at low cost - an important factor in the more widespread use of switching regulator supplies."
It concludes that "Availability of high voltage, high power, switching transistors at moderate prices is providing extra impetus to the use of high efficiency switching regular [sic] supplies. Substantial increase in usage is expected this year."


The article also says, "One of the more controversial topics is the continuing debate on the value of switching type supplies for computer applications, as contrasted with conventional series transistor regulators." This is echoed by some of the vendor comments.  One skeptic was Elexon Power Systems, which "does not regard switching regulators as 'the answer.' They plan to disclose an entirely new power supply approach in the near future." Another was Modular Power Inc, who "recommend against switching regulators except when small size, light weight, and high efficiency are primary considerations, as in portable and airborne equipment." Sola Basic Industries said "their engineers are highly skeptical of the long term reliability of switching regulators in practical mass production designs, and predict transistor failure problems."

 The "vendor comments" section of the article provides insight into the technology of the power supply industry in 1972:
Hewlett Packard "specifies that a major influence today is the ready availability of high speed, high current, low cost transistors accelerated by the current trend toward switching type regulators. The company makes extensive use of switching in a full range of high power designs."
Lambda Electronics "makes extensive use of switching regulators for outputs above about 100 W" which are designed to avoid fan cooling.
Analog Devices offered precision supplies that use switching techniques for high efficiency.
RO Associates "considers growth of switching power supplies to be a major change in the power supply design area". They offered miniature 20-kHz supplies, and low cost 60-kHz supplies.
Sola Basic Industries "predict that minicomputer manufacturers will be using more transformerless switching regulators in 1972, for high efficiency and reduced size and weight."
Trio Laboratories "indicates that computer and peripheral manufacturers are turning to switching types because pricing is now more competitive and applications are requiring reduced size."


[bookmark: ref6][6]
Practical switching power supply design, Marty Brown, 1990, p17.


[bookmark: ref7][7]
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IBM 5100 Portable Computer Maintenance Information Manual. The IBM 5100 was a 50-pound portable computer that used BASIC and APL, and included a monitor and tape drive. The power supply is described on page 4-61 as a small, high power, high frequency transistor switching regulator supply that provides 5V, -5V, 8.5V, 12V, and -12V.


[bookmark: ref31][31]
The HP 9825A Desktop Computer from 1976 used a switching regulator for the 5V power supply. It also used a foam-molded case, predating the Apple II's; see 98925A Product Design, Hewlett-Packard Journal, June 1976, p5.
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[bookmark: ref38][38]
Nippon Electronic Memory Industry Co (NEMIC, which ended up part of TDK-Lambda) started developing standardized switching power supplies in 1970.
History of TDK-Lambda Corporation.


[bookmark: ref39][39]
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Modular Power Supplies: Models 63005C and 63315D: This 110W 5V power supply used an off-line forward converter topology, and was convection cooled without a fan.
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Seymour Levine, "Switching Power Supply Regulators For Greater Efficiency." Electronic Design, June 22. 1964.  This article describes how switching regulators can increase efficiency from less than 40 percent to more than 90 percent with substantial savings in size, weight, and cost.
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Byte magazine, p100 June 1976 announced the new Boschert OL80 switching power supply providing 80 watts in a two-pound power supply, compared to 16 pounds for a less-powerful linear power supply. It was also advertised in Microcomputer Digest, Feb 1976, p12.
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Robert Boschert: A Man Of Many Hats Changes The World Of Power Supplies: he started selling switching power supplies in 1974, focusing on making switching power supplies simple and low cost. The heading claims "Robert Boschert invented the switching power supply", which must be an error by the editor. The article more reasonably claims Boschert invented low-cost, volume-usage switching-mode power supplies. He produced a low-cost switching power supply in volume in 1974.
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The Diablo Systems HyTerm Communications Terminal Model 1610/1620 Maintenance Manual
shows a 1976 Boschert push-pull power supply and a 1979 LH Research half-bridge power supply.
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Boschert's F-14 and satellite experience was touted in ads in Electronic Design, V25, 1977, which also mentioned volume production for Diablo and Qume.
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An unusual switching power supply was used by the HP 1000 A600 computer (see Engineering and Reference Documentation) (1983). The 440W power supply provided standard 5V, 12V, and -12V outputs, but also a 25kHz 39V AC output which was used to distribute power to other cards within the system, where it was regulated. The Boschert-designed off-line push-pull power supply used a custom HP IC, somewhat like a TL494.
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PWM: From a Single Chip To a Giant Industry, Power Electronics Technology, Oct 2005. This article describes the history of the power supply control IC, from the SG1524 in 1975 to a multi-billion dollar industry.
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"The revolution in power supply design now under way will not be complete until the 60-Hz transformer has been almost entirely replaced.", Walter Hirschberg, ACDC Electronics Inc, CA.
"New components spark power supply revolution", p49, Canadian Electronics Engineering, v 17, 1973.


[bookmark: ref58][58]
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"Switching regulators - which are in the process of revolutionizing the power supply industry because of their low internal losses, small size, and weight and costs competitive with conventional series-pass or linear power supplies."
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Multiple Apple power supplies are documented in Apple Products Information Pkg: Astec Power Supplies (1982).
The Apple II Astec AA11040 power supply is a simple discrete-component flyback power supply with multiple outputs. It uses a 2SC1358 switching transistor. The 5V output is compared against a Zener diode and control feedback and isolated through a transformer with two primary windings and one secondary. It uses the flyback diode clamp winding.


The AA11040-B (1980) has substantial modifications to the feedback and control circuitry. It uses a 2SC1875 switching transistor and a TL431 voltage reference. The AA11040-B was apparently used for the Apple II+ and Apple IIe (see hardwaresecrets.com forum). The silk screen on the power supply PCB says it is covered by patent 4323961, which turns out to be "Free-running flyback DC power supply" by Elliot Josephson and assigned to Astec. The schematic in this patent is basically a slightly simplified AA11040-B. The feedback isolation transformer has one primary and two secondary windings, the reverse of the AA11040. This patent is also printed on the Osborne 1 power supply board (see Osborne 1 teardown), which also uses the 2SC1875.


The Apple III Astec AA11190 uses the flyback diode clamp winding, but not Holt AC startup circuit. It uses a 2SC1358 switching transistor; the feedback / control circuitry is very similar to the AA11040-B. The Apple III Profile disk drive power supply AA11770 used the flyback diode clamp winding, a 2SC1875 switching transistor; again, the feedback / control circuitry is very similar to the AA11040-B. The AA11771 is similar, but adds another TL431 for the AC ON output.


Interestingly in this document Apple reprints ten pages of HP's "DC Power Supply Handbook" (1978 version used by Apple) to provide background on switching power supplies.
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Flyback converters: solid-state solution to low-cost switching power supply, Electronics, Dec 1978. This article by Robert Boschert describes the Boschert OL25 power supply, which is a very simple discrete-component 25W flyback power supply providing 4 outputs. It includes the flyback diode clamp winding. It uses a TL430 voltage reference and optoisolator for feedback from the 5V output. It uses a MJE13004 switching transistor.
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The Macintosh Performa 6320 used the AS3842 SMPS controller IC, as can be seen in this picture. The AS3842 is Astec's version of the UC3842 current-mode controller, which was very popular for forward converters.
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Power supply details for the iMac are difficult to find, and there are different power supplies in use, but from piecing together various sources, the iMac G5 appears to use the TDA4863 PFC controller, five 20N60C3 MOS power transistors, SG3845 PWM controller, TL431 voltage references, and power supervision by a WT7515 and LM339. A TOP245 5-pin integrated switcher is also used, probably for the standby power.
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DC Power Supply, #4130862
which was filed in February 1978 and issued in December 1978.  The power supply in the patent has some significant differences from the Apple II power supply built by Astec.  Much of the control logic is on the primary side in the patent and the secondary side in the actual power supply. Also, the feedback coupling is optical in the patent and uses a transformer in the power supply. The Apple II power supply doesn't use the AC feedback described in the patent.
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A detailed discussion of the Apple II Plus power supply is at applefritter.com. The description erroneously calls the power supply a forward converter topology, but it is a flyback topology. Inconveniently, this discussion doesn't match the Apple II Plus power supply schematics I've found. Notable differences: the schematic uses a transformer to provide feedback, while the discussion uses an optoisolator. Also, the power supply in the discussion uses the AC input to start the transistor oscillation, while the schematic does not.
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Apple III (1982). This Apple III power supply (050-0057-A) is almost totally different from the Apple III AA11190 power supply. This is a discrete-component flyback power supply with an MJ8503 switching transistor driven by a SCR, the flyback clamp winding, and 4 outputs. It uses the Holt AC startup circuit. The switching feedback monitors the -5V output with a 741 op amp and is connected via a transformer. It uses a linear regulator on the -5V output.
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Apple Lisa (1983). Another discrete-component flyback power supply, but considerably more complex than the Apple II, with features such as standby power, remote turn-on via a triac, and a +33V output. It uses a MJ8505 NPN power transistor driven by a SCR for switching. It uses the Holt AC startup circuit. The switching feedback monitors the +5V sense (compared to the linearly-regulated -5V output) and is connected via a transformer.
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Macintosh power supply. This flyback power supply uses the diode clamp winding and the Holt AC startup circuit. It uses a 2SC2335 switching transistor controlled by a discrete oscillator. The switching feedback monitors the +12V output using Zener diodes and a LM324 op amp and is connected through an optoisolator.
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Mac 128K schematic,
Mac Plus discussion. This flyback power supply uses the diode clamp winding and Holt AC startup circuit. It uses a 2SC2810 switching transistor controlled by discrete components. The switching feedback monitors the 12V output and is connected via an optoisolator. Interestingly, this document claims that the power supply was notoriously prone to failure because it didn't use a fan.
The Mac Classic power supply appears to be identical.
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TEAM ST-230WHF 230 watt switch mode power supply.
This schematic is the only non-Apple computer power supply I have found that feeds raw AC into the drive circuit (see R2), but I'm sure this is just a drawing error. R2 should connect to the output of the diode bridge, not the input. Compare with R3 in an almost-identical drive circuit in this ATX power supply.
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Microprocessors and Microcomputers and Switching Mode Power Supplies, Bryan Norris, Texas Instruments, McGraw-Hill Company, 1978. This book describes switching power supplies for televisions that use the AC signal to start oscillation.
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Tandy hard drive power supply (Astec AA11101) . This 180W flyback power supply uses the diode clamp winding. It uses a 2SC1325A switching transistor. The oscillator uses discrete components. Feedback from the 5V rail is compared against a TL431 voltage reference, and feedback uses a transformer for isolation.
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Tandy 2000 power supply (1983). This 95W flyback power supply uses the MC34060 controller IC, a MJE12005 switching transistor, and has the flyback clamp winding. It uses a MC3425 to monitor the voltage, has a linear regulator for the -12V output, and provides feedback based on the 5V output compared with a TL431 reference, feed through an optoisolator. The 12V output uses a mag amp regulator.
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The Art of Electronics has a detailed discussion of the Tandy 2000 power supply (p 362).
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Commodore Model B128. This flyback power supply uses the diode clamp winding. It uses a MJE8501 switching transistor controlled by discrete components, and the switching feedback monitors the 5V output using a TL430 reference and an isolation transformer. The 12V and -12V outputs use linear regulators.
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Tandy 6000 (Astec AA11082). This 140W flyback power supply uses the diode clamp winding. The circuit is a rather complex discrete circuit, since it uses a boost circuit described in Astec patent 4326244, also by Elliot Josephson. It uses a 2SC1325A switching transistor. It has a slightly unusual 24V output. One 12V output is linearly regulated by a LM317, and the -12V output controlled by a a MC7912 linear regulator, but the other 12V output does not have additional regulation. Feedback is from the 5V output, using a TL431 voltage source and an isolation transformer. There's a nice photo of the power supply here.
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MC34060 controller IC (1982) documentation.
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 The Designer's Guide for Switching Power Supply Circuits and Components, The Switchmode Guide, Motorola Semiconductors Inc., Pub. No. SG79, 1983.  R J. Haver.
For the flyback converter, the clamp winding is described as optional, but "usually present to allow energy stored in the leakage reactance to return safely to the line instead of avalanching the switching transistor."
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"Insuring Reliable Performance from Power MOSFETs", Motorola application note 929, (1984) shows a flyback power supply using the MC34060 with the clamp winding and diode. This can be downloaded from datasheets.org.uk.


[bookmark: ref79][79]
For more information on forward converters, see
The History of the Forward Converter, Switching Power Magazine, vol.1, no.1, pp. 20-22, Jul. 2000.
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An early switching converter with an diode clamp winding was patented in 1956 by Philips, patent 2,920,259 Direct Current Converter.
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Another patent showing an energy-return winding with diode is Hewlett-Packard's 1967 patent 3,313,998

 Switching-regulator power supply having energy return circuit
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The Little Kingdom: The Private Story of Apple Computer, Michael Moritz, 1984 says that Holt had worked at a Midwest company for almost ten years and helped design a low-cost oscilloscope (p164).
Steve Jobs, the Journey Is the Reward, Jeffrey Young, 1988, states that Holt had designed a switching power supply for an oscilloscope ten years before joining Apple (p118). Given the state of switching power supplies at the time, this is almost certainly an error.
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"Switching supplies grow in the bellies of computers",
Electronic Business, volume 9, June 1983, p120-126. This article describes the business side of switching power supplies in detail. While Astec was the top switching power supply manufacturer, Lambda was the top AC-DC power supply manufacturer because it sold large amounts of both linear and switching power supplies.
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"Standards: A switch in time for supplies", Electronic Business Today, vol 11, p74, 1985. This article states that Astec is the world's leading merchant maker of power supplies and the leader in switching power supplies. Astec grew almost solely on supplying power supplies to Apple.
This article also names the "big 5" power supply companies as ACDC, Astec, Boschert, Lambda, and Power One.
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Astec Becomes Wholly-Owned Subsidiary of Emerson Electric, Business Wire, April 7, 1999.
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An industry report on the top power supply companies as of 2011 is Power Electronics Industry News,
v 189, March 2011, Micro-Tech Consultants.
Also,
Power-Supply Industry Continues March to Consolidation, Power Electronics Technology, May 2007 discusses various consolidations.
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The SAMS photofact documentation for the IBM 5150 provides a detailed schematic of the power supply.
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Wikipedia provides an overview of the ATX standard. The official ATX specification is at formfactors.org.
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ON Semiconductor has ATX power supply Reference Designs, as does Fairchild. Some ICs designed specifically for ATX applications are SG6105 Power Supply Supervisor + Regulator + PWM, NCP1910 High Performance Combo Controller for ATX Power Supplies, ISL6506 Multiple Linear Power Controller with ACPI Control Interfaces, and SPX1580 Ultra Low Dropout Voltage Regulator.
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Intel introduced the recommendation of a switching DC-DC converter next to the processor in Intel AP-523 Pentium Pro Processor Power Distribution Guidelines, which provides detailed specifications for a voltage regulator module (VRM). Details of a sample VRM are in Fueling the megaprocessor - A DC/DC converter design review featuring the UC3886 and UC3910. More recent VRM specifications are in Intel Voltage Regulator Module (VRM) and Enterprise Voltage Regulator-Down (EVRD) 11 Design Guidelines (2009).
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The R650X and R651X microprocessors datasheet specifies typical power dissipation of 500mW.
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 Power Conversion Technologies for Computer, Networking, and Telecom Power Systems - Past, Present, and Future,  M. M. Jovanovic, Delta Power Electronics Laboratory, International Power Conversion & Drive Conference (IPCDC) St. Petersburg, Russia, June 8-9, 2011.
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The 80 Plus program is explained at 80 PLUS Certified Power Supplies and Manufacturers, which describes the various levels of 80 PLUS: Bronze, Silver, Gold, Platinum, and Titanium. The base level requires efficiency of at least 80% under various loads, and the higher levels require increasingly high efficiencies. The first 80 PLUS power supplies came out in 2005.
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A few random examples of power supplies that first generate just 12V, and use DC-DC converters to generate 5V and 3.3V outputs from this: ON Semiconductor's High-Efficiency 255 W ATX Power Supply Reference Design (80 Plus Silver), NZXT HALE82 power supply review, SilverStone Nightjar power supply review.
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Power supplies only use part of the electricity fed through the power lines; this gives them a bad "power factor" which wastes energy and increases load on the lower lines. You might expect that this problem arises because switching power supplies turn on and off rapidly. However, the bad power factor actually comes from the initial AC-DC rectification, which uses only the peaks of the input AC voltage.


[bookmark: ref96][96]
Power Factor Correction (PFC) Basics, Application Note 42047, Fairchild Semiconductor, 2004.


[bookmark: ref97][97]
Right Sizing and Designing Efficient Power Supplies
states that active PFC adds about $1.50 to the cost of a 400W power supply, active clamp adds 75 cents, and synchronous rectification adds 75 cents.


[bookmark: ref98][98]
Many sources of power supply schematics are available on the web. Some are
andysm,
danyk.wz.cz,
and
smps.us.
A couple sites that provide downloads of power supply schematics are eserviceinfo.com and
elektrotany.com.



[bookmark: ref99][99]
See the SMPS FAQ for information on typical PC power supply design. The sections "Bob's description" and "Steve's comments" discuss typical 200W PC power supplies, using a TL494 IC and half-bridge design.


[bookmark: ref100][100]
A 1991 thesis states that the TL494 was still used in the majority of PC switched mode power supplies (as of 1991).

The development of a 100 KHZ switched-mode power supply (1991). Cape Technikon Theses & Dissertations. Paper 138.


[bookmark: ref101][101]
Introduction to a two-transistor forward topology for 80 PLUS efficient power supplies, EE Times, 2007.


[bookmark: ref102][102]
hardwaresecrets.com states that the CM6800 is the most popular PFC/PWM controller. It is a replacement for the ML4800 and ML4824. The CM6802 is a "greener" controller in the same family.


[bookmark: ref103][103]
Anatomy of Switching Power Supplies, Gabriel Torres, Hardware Secrets, 2006. This tutorial describes in great detail the operation and internals of PC power supplies, with copious pictures of real power supply internals. If you want to know exactly what each capacitor and transistor in a power supply does, read this article.


[bookmark: ref104][104]
ON Semiconductor's Inside the power supply presentation provides a detailed, somewhat mathematical guide to how modern power supplies work.


[bookmark: ref105][105]
SWITCHMODE Power Supply Reference Manual, ON Semiconductor. This manual includes a great deal of information on power supplies, topologies, and many sample implementations.


[bookmark: ref106][106]
Some links on digital power management are Designers debate merits of digital power management, EE Times, Dec 2006. Global Digital Power Management ICs Market to Reach $1.0 Billion by 2017. TI UCD9248 Digital PWM System Controller. Free ac/dc digital-power reference design has universal input and PFC, EDN, April 2009.


[bookmark: ref107][107]
Rudy Severns, Lifetime Achievement Award Winner, Power Electronics Technology, Sept 2008, p40-43.


[bookmark: ref108][108]
Where Have All the Gurus Gone?, Power Electronics Technology, 2007. This article discusses the contributions of many power supply innovators including Sol Gindoff, Dick Weise, Walt Hirschberg, Robert Okada, Robert Boschert, Steve Goldman, Allen Rosenstein, Wally Hersom, Phil Koetsch, Jag Chopra, Wally Hersom, Patrizio Vinciarelli, and Marty Schlecht.


[bookmark: ref109][109]
The story of Holt's development of the Apple II power supply first appeared in Paul Ciotti's article Revenge of the Nerds (unrelated to the movie) in California magazine, in 1982.
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												A cybercrime group known as The Gentlemen has emerged as the second most active ransomware gang by victim count, rapidly attracting a talented pool of hackers through an aggressive recruitment strategy that promises affiliates 90 percent of any ransom paid by victims. This post examines clues pointing to a real life identity for the administrator of The Gentlemen ransomware group.


A graphic created and shared by The Gentlemen ransomware group administrator Hastalamuerte on Breachforums in May 2026. Credit: ke-la.com.


Experts at the security firm Check Point Software have been closely covering exploits of The Gentlemen, a so-called “ransomware-as-a-service” (RaaS) offering that pays affiliates handsomely to help spread the group’s malware.

“A 90/10 affiliate revenue split — compared to the industry standard 80/20 — is accelerating the group’s growth by attracting experienced operators from competing programs,” the researchers wrote in April.

Check Point found The Gentlemen are the second most active ransomware group by victim count so far this year, claiming at least 332 published victims since the group’s inception in mid-2025 and more than 240 in 2026 alone.

According to Check Point, the group targets Internet-facing devices (VPNs, firewalls) as their entry point, and once inside moves quickly to encrypt entire networks within hours.

Check Point says the administrator and primary operator of the ransomware group uses the nickname Zeta88 on the Russian-language cybercrime forums, and that this individual was previously known under the moniker Hastalamuerte. Check Point noted that a breach of the group’s backend infrastructure made it clear that Hastalamuerte/Zeta88 is the person who assembles the locker and RaaS panel, manages payments, and is essentially the administrator of the entire program who receives 10 percent of all ransoms.

WHO IS HASTALAMUERTE?

The cyber intelligence firm Intel 471 shows that the user Hastalamuerte is a Russian and English speaking person who registered on almost a dozen cybercrime forums between 2019 and the present day, including Exploit, Breachforums, Ramp_V2, BHF, Raidforums, and Nulled.

Intel 471 reveals that Hastalamuerte registered on Breachforums in January 2025 from an Internet address in Izhevsk, the capital city of Russia’s Udmurt Republic. Likewise, the user Zeta88 signed up at the English-language cybercrime forum Breached in August 2022 from a different Internet address in Izhevsk.

Intel 471 finds Hastalamuerte registered on Raidforums in 2020 using the email address hastalamuerte1488@protonmail.com (1488 is a common combination of two numeric symbols associated with white supremacy). A lookup on this address at the open source intelligence service Epieos shows it is connected to an account at Apple and to a phone number ending in 04.

Epieos says that Protonmail address is also linked to a GitHub account under the username SantaMuerte. That account is marked private, but a history of this user’s activity shows they are watching and developing a number of malware tools and exploits.

In April 2020, Hastalamuerte said on the crime forum Nulled that they could be contacted at the Telegram instant messenger name @hastalamuerte18, and the threat intelligence company Flashpoint finds this username is assigned the unique Telegram ID number 30907522 [full disclosure: Flashpoint is an advertiser on this blog].

The breach tracking service Constella Intelligence reports that Hastalamuerte’s Telegram ID is connected to another username — “bu4vs” — and to the Russian phone number 79127650004. Pivoting on this phone number in Constella fetches multiple records from hacked Russian government databases showing it is assigned to one Alexander Andreevich Yapaev, a 36-year-old from Izhevsk.

Constella reveals that phone number was used to create an account at the Russian social media platform Pikabu under the name “4apai18,” and shows Mr. Yapaev has signed up at a number of websites using the common surname Ivanov, or else “Chapaev” (the numeral 4 is often used as shorthand for a “ch” sound in Russian).

A search in Intel 471 for cybercrime forum members with the nickname SantaMuerte unearths an account by the same name created in 2020 on the Russian hacking forum Codeby. Intel 471 shows this user originally registered on Codeby with the not-so-subtle nickname Alexandr 4apaev.

Constella finds Mr. Yapaev regularly used the email address bu4vs@mail.ru. Meanwhile, Epieos shows this address is connected to a LinkedIn account for Alexander Yapaev, who lists himself as the head of B2B marketing at the company Uralenergo Udmurtia, one of Russia’s largest suppliers of electrotechnical and lighting products.

Mr. Yapaev did not respond to multiple requests for comment.

Nearly every time we publish one of these Breadcrumbs stories, readers are curious to know why it seems like so many cybercriminals from Russia apparently do little to hide their real life identities. The truth is that — Russian or not — most didn’t exactly set out to be arch criminals, but instead got drawn into the scene gradually over several years as their skills broadened and sharpened.

Another important dynamic is that the Russian government generally either co-opts or ignores cybercriminal activity within its borders so long as the hackers do not steal from or attack Russian businesses and citizens. As a result, successful cybercriminals in Russia are usually insulated from prosecution and arrest by foreign law enforcement agencies provided they occasionally pay off the right people and do not travel abroad. And cybercriminals who intend to strictly adhere to those unwritten rules may (at least initially) be less concerned about covering their tracks online.

But the simplest explanation is that cybercriminals of all nationalities tend to make a number of basic operational security mistakes early in their careers, when they are less savvy and have far less to lose by their carelessness. A review of Hastalamuerte’s early posts on the crime forums (circa 2019-2020) shows a relatively unsophisticated and low-skilled hacker still trying to learn the ropes and earn a positive reputation on these communities.

For example, in June 2020 Hastalamuerte’s Telegram account joined a multi-month training program (@pntst) to learn how to use popular penetration testing tools, and their candid posts to this hacker training camp show Hastalamuerte struggling to use these tools effectively. A Google-translated record of Hastalmuerte’s posts to @pntst is here.

Update, June 11, 10:23 a.m. ET:  The threat research group PRODAFT has released a detailed writeup on the history and current operations of The Gentlemen. PRODAFT said its findings match the same persona with “high confidence,” and found the administrator (Zeta88/Hastalamuerte) supplies affiliates with initial access directly, primarily Fortinet SSL-VPN credentials obtained through brute-force attacks or sourced from the group’s own leak database. They also discovered the administrator is using AI to develop and maintain the ransomware and associated tooling, as well as to assist with post-exploitation activity.
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Many people dream of traveling to faraway places to experience new cultures and sightseeing. Yes, you learn a ton, you learn new places, and the culture is hard to learn when not traveling.

But what most forget is that you can also travel where you live now. Instead of going far, you can explore a random place near you. Take a map, choose a place, and drive in that direction, and see where you land. Don’t plan too much. I bet, even in the radius of a couple of kms, you haven’t visited all the places. Sometimes it needs a bit of creativity, but actually not much.

My family trips are usually that way. We say we go somewhere, but we don’t really know where. Sometimes we sit in the car, and I look at my wife and ask: “And, where do we go?” 🙂. She usually smiles and says, “You decide”.

We start, and while driving, we might change the location. Depending on the weather, on mood, and on following our gut and intuition. And you can’t believe, we always find some new places here in Switzerland, a random forest place, or recently, in the middle of nowhere, there was a nice way that we could follow up, all inside a small guided walk.



Images were hanging in the air, wooden figures, platforms, or colorful walls. Just like that, because we found it randomly, and it was so fun. Even there was snow, as it was a bit higher, we didn’t have it where we live.



It didn’t take long, not much preparation. We always bring food tough so that we can spend more time outside.

I call it, traveling where you are. You don’t need to fly to the other side of the world. You might just find the place you always dreamed of, just like that, randomly.

I can recommend it to anyone. It’s very relaxing and also interesting, as you never know what things you will explore together. Sometimes you might not find “anything” specific, but that’s also OK, then you had a nice time outside. With time, you also get better to naturally find what you like.

# Further Reads


	Turn off, shut down, re-energize

	Nature, Walk Everyday





Origin: Derek Sivers said or wrote that once?

References: Traveling
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                    Do not build your own agent. Host Hermes and give it tools, skills, and a system prompt. We're launching an API that makes this process easy.

For prismvideos.com, we shipped a media generation agent built on Vercel AI Agents SDK. Our agent understood which model to recommend to users, could generate images and videos, and could analyze videos and tell users how to recreate them. It was beautiful.
To my horror, days later, Higgsfield, a competitor of ours and a leader in the AI media generation space, launched an agent called Supercomputer. Supercomputer has observational memory (memory across sessions), skills, automations, a computer, and a filesystem. It would have taken us weeks to add all of these features. Supercomputer wasn't built with Vercel AI SDK, Claude Agents SDK, or OpenAI Agents SDK; it is built on Hermes, the open-source personal agent with 185k+ GitHub stars (at this time of writing).
I thought Hermes was a fad for nerds (like myself). But I realized if we used Hermes as a primitive for our agent, we could get session management (per-session memory and compaction), built-in tools (web search, browser, file system navigation), skills, self-learning, and automations for free. Customers could ask our agent, "every week look at our top-performing influencer video from last week and make five variations" - a true magic moment.

We deleted our existing agent, and we launched an EC2 instance with a Hono server. The server created a Hermes agent in a Docker container for every customer. It also acted as a reverse proxy for passing messages between our app and the Hermes gateway. Now, we communicate with every user's Hermes agent over a WebSocket connection.
Rather than building observational memory, skills, self-learning, automations, and a persistent filesystem, we only needed to focus on the engineering relevant to prismvideos.com. We can give the agent our system prompt, our tools for creating media and determining which models to use via MCP, our skills files (how to create UGC videos, storyboards, visual effects), and our connectors (Meta Ads Manager, Google Drive, Resend).

As consumer-facing agents get better - Claude, ChatGPT, Manus - customer expectations rise (for B2B software too). The Claude app has memory, so now my CEO wants it. What about self-learning? Steering? Can we add the Ralph Wiggum loop?
Companies are pouring billions into research and development on agent harnesses. I have no doubt that there will be a new agent harness after Hermes with a new feature everyone wants (it appears the new thing right now is Hermes' built-in learning loop). It is highly unlikely that an AI agent startup becomes wealthy by creating the best harness for a particular use case. If anything, they only expose themselves to the risk that a competitor ships a more feature-complete agent when the next harness arrives. AI agent startups are most likely to create differentiated value by integrating with their customers' proprietary data and learning their preferences.
The agent is the new primitive. Existing agent frameworks require developers to set up:
	session management (in some cases)
	tools (in some cases)
	memory
	self-learning
	automations
	persistent filesystem
	container or sandboxed deployment
	skills
	MCP servers

But one through seven are part of any agent application.
By programmatically creating Hermes instances, developers get the agent and the infrastructure in a single API call:
POST /v1/deployments
Authorization: Bearer $PRISM_API_KEY
Content-Type: application/json

{
  "customer_id": "cus_123",
  "name": "Acme Creative Agent",
  "runtime": "hermes",
  "model": "anthropic/claude-sonnet-4.5",
  "system_prompt": "You are Acme's media generation agent. Help the user plan, create, and iterate on high-performing short-form videos.",
  "sandbox": {
    "enabled": true,
    "type": "docker",
    "persistent_filesystem": true
  },
  "mcp_servers": [
    {
      "name": "prism-media",
      "url": "https://api.prismvideos.com/mcp",
      "tools": [
        "search_models",
        "get_model_schema",
        "get_pricing",
        "generate_image",
        "generate_video",
        "generate_audio"
      ]
    }
  ],
  "skills": [
    {
      "name": "ugc-video-creation",
      "source": "file",
      "path": ".prism/skills/ugc-video-creation/SKILL.md"
    },
    {
      "name": "storyboarding",
      "source": "inline",
      "content": "---\nname: storyboarding\ndescription: Create shot-by-shot storyboards for short-form videos\n---\n# Storyboarding\n..."
    },
    {
      "name": "social-media-visual-effects",
      "source": "url",
      "url": "https://example.com/skills/social-media-visual-effects/SKILL.md"
    }
  ],
  "secrets": {
    "META_ADS_TOKEN": "sec_meta_ads_token",
    "GOOGLE_DRIVE_TOKEN": "sec_google_drive_token"
  },
  "features": {
    "memory": true,
    "dreaming": true,
    "automations": true,
    "steering": true,
    "filesystem_webhooks": true
  }
}

Response:
{
  "deployment_id": "dep_7xK9s2",
  "customer_id": "cus_123",
  "runtime": "hermes",
  "status": "ready",
  "model": "anthropic/claude-sonnet-4.5",
  "thread_id": "thr_default_8a1",
  "filesystem": {
    "workspace_path": "/workspace",
    "persistent": true
  },
  "events": {
    "transport": "sse",
    "url": "https://api.prismagents.com/v1/deployments/dep_123/events"
  }
}

Bring a system prompt, skills, tools, and connectors and get an endpoint to chat with an agent over SSE.

There are a number of schleps creating an agent people use requires. Harness-engineering should not be one of them. This same insight that led us to create our api likely also prompted LangChain to launch Managed Deep Agents and Claude to launch Managed Agents. LangChain Managed Deep Agents is a hosted runtime for deploying AI agents. Developers bring their system prompt, MCP tools, skills, and subagent definitions and get an agent they can chat with. Likewise, Claude Managed Agents gives developers the agent and the infrastructure in a single API call.
LangChain Managed Deep Agents is a powerful abstraction but doesn't expose automations, comes without built-in self-learning, and persistent goals (Ralph Wiggum loop).
Claude Managed Agents has self-learning in research preview, but likewise doesn't expose automations, persistent goals, or accept video inputs via API (a restriction of their models).
The following details cover the difference between our API and their offerings:



	Capability
	Managed Hermes Agents
	LangChain Managed Deep Agents
	Claude Managed Agents





	No provider lock-in
	✓
	✓
	✗



	Session management
	✓
	✓
	✓



	Agent + infrastructure in one API call
	✓
	✓
	✓



	Observational memory
	✓
	✓
	✓



	Built-in tools: web search, browser, file search
	✓
	✓
	✓



	Persistent filesystem
	✓
	✓
	✓



	Image & video input
	✓
	✗
	✗



	Per-container isolation
	✓
	✓
	✓



	Credential management
	✓
	✓
	✓



	Automations
	✓
	✗
	✗



	Subagents
	✓
	✓
	✓



	Dreaming
	✓
	✗
	✓



	Ralph Wiggum loop
	✓
	✗
	✗



	Steering
	✓
	✗
	✓





Fin
If you're a developer with a customer-facing chat product, ping me rajit [at] prismvideos [dot] com. We are happy to build your agent for you :).
Thanks to Alex Liu, Land Tantichot, Mom, Dad, Vivek Hazari, Dan Gackle, Daniel DiPietro and Stepan Parunashvili for reading drafts of this post.
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One of the most freeing things I’ve ever done in my business is to stop tracking time.
I used to religiously track where I spent my time when on my computer. Client work in one bucket, personal branding in another, and side projects/adventures in a third. Inside of those, I would then categorize which engagement/project I was working on.
At the end of the year, it was awesome! I had this huge breakdown of where all of my time went. I could even cross-reference it against what each thing made money-wise and figure out my effective billable rate. Which sometimes was super empowering. But for side projects? Super depressing. :P
I’ve launched more than a handful of “things” that made no money at all. And spent a ton of time working on them.
As time went on, I found myself taking a few seconds to pick which project to bill time to. “Ok, let’s go build this thing!” “Oh, let me track time first.” “Hmm, is this personal branding? Marketing? A side project that I haven’t solidified yet?”
That additional context switch (on top of the actual one) could often kill the idea I had in my head. Before I even started working, I all of a sudden had an admin task to take care of.
And sure, I could do it after the fact. So I started just clicking “start” without assigning a project in my time tracker. Which worked pretty well! But then I would forget entirely. Or even worse, switch tasks and now had to make two decisions (old work and new work).
I eventually realized that it was costing me more time and, more importantly, mental energy, to keep this up than the payoff was worth.
So in 2026, I completely stopped tracking my time. And it has been the most freeing thing I’ve ever done for my business.
When an idea sparks, I just... do it. When I want to context switch, well, I context switch!
And with AI-assisted development? It means I can bounce around like all freaking day working on whatever I want without any repercussions!
Except… not exactly.
Now I’m bouncing around all the freaking time. Why work on one thing when I could work on ten things?! Why limit my creativity to a single project that doesn’t make money when I could be building twenty things that don’t make money?!
And so on and so on.
Turns out, the friction I felt around picking one thing may have actually been beneficial. Perhaps it was actually helping me stay focused. Even if it cost just a bit of extra time before I sat down and worked.
I’m not sure if AI caused this or just threw lighter fluid on an existing fire. But whatever it is… damn is my brain fragmented.
I feel like I’m getting so much done. But also so mentally exhausted at the end of the day.
I also really want to work… more? It’s quite a feeling. And maybe all this is just my ADHD getting dopamine hit after dopamine hit when I’m working with Claude.
Or maybe this is just the new way of working?


Discussion about this post

Ready for more?
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