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New Mexico court orders Meta to pay $567m over harms to children’s mental health

theguardian.com · 693 points · Discussion

https://www.reuters.com/world/new-mexico-court-orders-meta-p...https://www.theguardian.com/technology/2026/aug/06/new-mexic...
https://www.kob.com/new-mexico/nm-court-orders-meta-to-pay-5...
https://www.bbc.com/news/articles/cd7lz3wr2rlo
https://www.wsj.com/tech/meta-ordered-to-pay-942-million-to-...


Original: https://www.theguardian.com/technology/2026/aug/06/new-mexico-court-meta · Discussion
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A year of fighting scrapers on my 1.5 million-page website

patronview.com · 331 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://patronview.com/news/99-percent-of-my-website-traffic-is-bots/ · Discussion
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São Paulo resident transforms degraded area into urban forest

saopaulosecreto.com · 307 points · Discussion

https://thursd.com/articles/helio-da-silva-sao-paulo-tiquati...

Original: https://saopaulosecreto.com/en/tiquatira-linear-park-en/ · Discussion
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Oracle bans AI-generated code from OpenJDK

app.dealroom.co · 276 points · Discussion

Oracle has banned AI-generated code from OpenJDK contributions, citing safety, security, and intellectual property risks. The open-source Java project steward said developers can use LLMs privately for debugging and reviewing code but cannot submit AI-generated material to repositories, pull requests, or other project channels.

The policy contrasts sharply with Oracle's internal practices. Co-founder Larry Ellison recently declared that AI models now write Oracle's code, whilst co-CEO Mike Sicilia credited AI tools with enabling smaller engineering teams to deliver faster.

Oracle is investing $70 billion this year in datacentre expansion. The spending spree prompted credit agency S&P to downgrade Oracle's rating to BBB-, one notch above junk status, citing uncertain returns on investment.
Source: theregister.com




Original: https://app.dealroom.co/news/feed/oracle-bans-ai-generated-code-from-openjdk-despite-ellison-s-claim-oracle-isn-t-writing-its-own-code · Discussion
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DeepSeek V4 Flash 0731

arcprize.org · 265 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://arcprize.org/results/deepseek-v4-flash-0731 · Discussion
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Making Postgres 300x faster for analytics: batching, operator fusion, and SIMD

malisper.me · 206 points · Discussion


			
		
		Last week we released version 0.2 of pgrust. This release was all about performance. It’s 10x faster than the previous version of pgrust. On OLTP benchmarks, pgrust is 30% faster than Postgres, and on Clickbench, Clickhouse’s benchmark for analytical databases, pgrust is 300x faster than Postgres. It’s even ahead of Clickhouse!

The query engine is one of the biggest changes we made to achieve much better performance. On its own, the query engine drove ~10x of the 300x. We’ll start with a miniature version of the Postgres query engine and we’ll one by one add the same optimizations we made to make the pgrust query engine so fast.

To give some background on why there’s so much room for improvement vs Postgres, Postgres was created in a different era. The original Postgres project dates back to the 80s. It was built at a time when the main bottleneck to database performance was disk I/O. Three trends have made that no longer the case:


	Many datasets now fit in RAM, eliminating most disk I/O

	For datasets that don’t fit in RAM, the workloads differ. Data analytics scans data in bulk. The bottleneck is often no longer your disk throughput and is often either your CPU throughput or memory throughput

	Disks have gotten much faster in recent years. NVMe is hundreds of times faster than a hard drive.



All three trends have made CPU and memory speeds more important than they were historically. Many of the optimizations we’ve made target this. The query engine is the main user of CPU in a database. We optimized the pgrust query engine to use less CPU and less memory bandwidth than Postgres when processing the same queries.



To give you a sense of just how slow the Postgres query engine is, let’s take a simple query that sums the first 500 million numbers:
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What happens if an entire class of workers loses faith in their careers

noemamag.com · 199 points · Discussion



        
    Credits

    Aaron Horwath is the director of AI operations at a creative technology company where he is focused on implementing AI in a way that supports both humans and business.




On a recent morning commute, I sat on a train in one of those awkward four-person configurations with a shared table. Across from me sat a typical commuter: early 30s, slacks, dress shirt, dirty white sneakers, hair a little disheveled, AirPods in, basking in the glow of an open MacBook.








For over half an hour, I listened to this young man as he was on a call explaining, in painfully monotone detail, EBITDAs, margin expansion opportunities, cost structures, ARR, etc. On and on he went until the screeching of the train’s brakes signaled our arrival at the final station. But as everyone else around us began shuffling to disembark, I watched the man begin digging frantically through a leather bag at his side. Intriguing! I wondered what he’d pull out. A copy of “Atomic Habits”? A framed portrait of Gary V? A Mac mini running OpenClaw?




None of the above. Instead, he took out two long knitting needles. Between them dangled a mound of pink yarn. He explained to me that he was making a winter hat for a niece. And for the first time that morning, I noticed a glint of pride and excitement in his eyes. 




The hat was a project born from a desire, as he put it, to do something. 




Among my Knowledge Worker peers, I am hearing this more and more often: people who want to pick up pottery, painting, crochet or other old-timey analog hobbies. In coffee shops and in the low-lit corners of bars, professionals are sharing dreams of “disappearing” or “living on a farm somewhere” or “going off the grid.” These aren’t fantastical daydreams; they are visions of escape shared in a tone that betrays an underlying existential angst, a fundamental doubt about work and careerism inspired by a seemingly increasingly common experience: waking up one morning at an existential precipice, struck with a sudden sense that knowledge work is, and perhaps always has been, pointless. Perhaps you too have felt such a feeling, a rising tide of overwhelming, indescribable melancholy, slowly threatening to envelop you in your Ikea office chair.







  

    “Among my Knowledge Worker peers, I am hearing this more and more often: people who want to pick up pottery, painting, crochet or other old-timey analog hobbies.”    


    
    
  






This disillusionment is infectious. One person speaks of it and others begin nodding: They too have felt it, the drop in motivation, the sense of being distant from their work, the lack of sleep, the concerns about the future. These conversations inevitably turn to fundamental questions about careers: What the fuck are we actually doing? What the fuck is the point of all of this?




We are, it’s true, living through a time of disruption. But what seems to differentiate this period from those of the past is the nature of the angst itself. Yes, AI is threatening jobs and disrupting industries. But Knowledge Workers have faced recessions, outsourcing, new technology and automations of many kinds before. Recent graduates always worry about breaking into the job market. Millennial professionals have navigated economic uncertainty their entire careers. What’s different about this moment is that the questions are not just economic but existential, the kind of questions that cause high-earning technical professionals to contemplate throwing it all away to start a goat farm in Washington or become a surf instructor in Costa Rica.




It strikes me as significant that the people who are usually the most insulated from economic upheaval, and seem to be well-positioned to ride out AI’s near-term impacts — highly paid executives and senior professionals with decades of institutional knowledge — are also uncertain about the future of their careers amid the rapid change nearly every industry is undergoing.




Some will say: good, fuck ‘em. In the 2010s, Knowledge Workers told everyone to learn to code while they sipped kombucha and played Xbox in beanbag chairs. Then, Knowledge Workers sat inside during the pandemic while frontline workers risked their health to make Amazon and Uber Eats deliveries. Now, those same Knowledge Workers are building AI that threatens to eliminate work for humans across industries and make a very few people wealthy beyond imagination. And these same assholes want pity now?




To that I say: fair enough. But this sweeping disenchantment begs a fascinating (or terrifying or sad) set of questions: What is this angst plaguing Knowledge Workers? And what happens to a society and its industries if an entire class of workers loses faith in their careers overnight?




Workism: Praise Thee




In 2019, Derek Thompson wrote in The Atlantic about “American Workism” where he described a trend among Knowledge Workers, particularly in the U.S., of increasingly seeking fulfillment, community and a sense of meaning from work that previous generations had garnered from religion. As Thompson wrote, Workism is “emotional — even spiritual. The best-educated and highest-earning Americans, who can have whatever they want, have chosen the office for the same reason that devout Christians attend church on Sundays: It’s where they feel most themselves.”




People have long held careers from which they’ve derived a deep sense of meaning. Traditionally, we’ve referred to those careers as vocations: a calling, a way of life. More than a job: a purpose.




A vocation emphasizes skills, values and the desire to contribute something beneficial. Vocations have traditionally referred to careers that are challenging, socially impactful, often rewarding in ways other than financial. These are your teachers, nurses, firefighters, social workers, paramedics or even service providers with direct connections to the communities and customers they serve, like mechanics, plumbers or electricians. Even on bad days, deep down, most of these folks find their work rewarding in important and intangible ways.




But those aren’t the careers young people have dedicated their lives to. Instead, graduates are overwhelmingly taking jobs in finance, consulting or technology. There’s no doubt that getting these jobs is competitive, and that they are demanding, complex and require navigating layers of politics and bureaucracy, a ton of ass-kissing, long work hours, heavy cognitive workloads, advanced skillsets and the emotional burden of a near-constant threat of layoffs. But so much of the work lacks any altruistic upside. 







  

    “Perhaps you too have felt such a feeling, a rising tide of overwhelming, indescribable melancholy, slowly threatening to envelop you in your Ikea office chair.”    


    
    
  






In “Bullshit Jobs,” David Graeber cataloged people who admitted their jobs serve no meaningful function. Slide decks built for projects that will never launch. Heated debates over the minute details of software features nobody asked for. Agonizing over administrative processes to help money move from one rich person to another. Optimizing every word of an ad no one will notice for a service no one needs. Resting and vesting — when engineers and other highly paid workers get to sit around and wait for their stock to vest — and promotion-driven development, where developers ignore what’s good in favor of what appears to be good when they’re up for a promotion.




The altruism in these careers, then, is hard to find. So how does anyone do it without losing their mind?  




That’s the true beauty of Workism: It is manufactured to distract people from the hole in their souls that a vocation would otherwise fill. It is the opiate of commuters in quarter zips. And it works. It keeps talented people showing up at the office to argue over reports and strategy documents and rebrandings with the seriousness of pediatric heart surgery. 




But Workism has a weakness. Like religion, it relies on faith’s triumph over logic. What would happen, then, if something threatened that faith? A paradigm shift that broke the spell of Workism? A sort of enlightenment that caused Knowledge Workers to start asking tough questions of their organizations and themselves. And what would happen if Knowledge Workers awoke from the spell of Workism with no financially viable alternative?




Well, it seems AI might offer us the pleasure of finding out. 




Popping The Workism Bubble




Knowledge work has always been inherently abstract. Plenty of these jobs, particularly at larger organizations, are structured like Russian nesting dolls: roles designed to support other roles, which support still other roles, layer after layer, until it’s no longer clear where there’s a solid center to be found. It’s easy to see how, to a plumber, a carpenter or a line cook, work of this nature can appear like exactly what David Graeber called it: bullshit. 




Knowledge work’s one saving grace, until recently, was that it was still executed by humans. We were needed. It was flesh-and-blood humans who sat down to work through a challenge, built the slide deck, wrote the customer response and developed the strategy. Even if it was existentially meaningless, there was human thought, collaborative work and creativity poured into that work, giving it life. 




Now, AI agents are increasingly executing much of that work for Knowledge Workers. It is common for people responsible for integrating these tools into their organizations, myself included, to describe the future of work as one in which all humans will essentially be managers of armies of AI agents. That seems pretty great. Let the software compile the reports, chase down the data, format the deck, draft the first pass of documentation and handle the dozens of small, repetitive tasks that used to quietly eat an afternoon. But in many cases, employees under pressure from leaders to produce more are using AI agents for far more than grunt work: formulating complete business strategies, generating full marketing campaigns, building entire websites, drafting strategy for whole divisions of an organization. From a single email to an entire corporate strategy, the outputs of individuals, teams and organizations are increasingly generated in an instant by AI.




But does this power — this additional level of abstraction — take people too far, in some sense, from their work? Does something feel … off … about having someone, or something, else execute nearly all the work, even if the end product didn’t feel very meaningful to begin with?




Debord’s Spectacle: I Don’t Wanna Do This Anymore




“In societies where modern conditions of production prevail, life is presented as an immense accumulation of spectacles. Everything that was directly lived has receded into a representation.”




That’s the opening paragraph of Guy Debord’s “The Society of the Spectacle.” I will fail to summarize the book adequately. It is simultaneously exciting and impenetrable. But the main thrust of Debord’s argument is this: Spectacle is a feature of late capitalism in which life, rather than being directly lived, is perpetually mediated. There is always something between us and the thing we are supposed to be experiencing. I don’t talk to my mom; I text her. I don’t travel; I watch other people travel on YouTube. I don’t have sex; I watch porn. In late capitalism, the medium replaces the experience.
          

        



Workism is a microcosm of the larger spectacle: a world where appearing busy, important and uniquely knowledgeable is as valuable as actually being any of those things, and where work needs only to appear impactful rather than actually be impactful. As Debord writes in Thesis 12: “The spectacle presents itself as a vast, inaccessible reality that can never be questioned. Its sole message is: ‘What appears is good; what is good appears.’” This is Workism’s most convincing argument: The work must be important because, well, we’re all here, aren’t we? Signing in. Staying late. Every week.







  

    “The questions today are not just economic but existential.”    


    
    
  






Adding AI to the spectacle feels existentially daunting because it moves us even further from the work we do, and its value. I don’t build the pitch that wins the client; I write the query that tells the AI to write it, and then I check the work afterward. I don’t gather the materials and write the industry newsletter; my agent does it. Before, that work might’ve felt cheap and unsatisfying, deep down, but it was still ours. Now AI is being forced on organizations in ways that call the value of the entire enterprise of Workism itself into question. 




And this is where things get particularly interesting. I don’t think Debord imagined something so seismically paradigm-shifting that it could abstract work to an extent that it would shake the working class, or, in the case of Knowledge Workers, enough to rupture a spectacle like Workism. But with the introduction of AI, it is as if, over the past 30 years, we have been slowly taking steps away from the direct experience of life and work, and AI risks pushing us far enough that the illusion becomes entirely visible.




Organizations find themselves in a pickle. They want to integrate AI into their operations, as do their shareholders. And they will. In the short term, the potential efficiency gains are too good to pass up. And, done right, it can offer benefits to both businesses and employees. But what makes many executives most excited about AI — less collaboration, fewer people — risks dismantling the structures that hold the very organizations they lead together. 




What if the enlightenment from Workism, ironically, is delivered by Workism’s most revolutionary product? And what does that mean for the employees who have spent their careers praying at the Workism altar?




What’s At Stake: The Value Of The Messy Middle




To understand why AI threatens to kill Workism specifically, we have to understand what has kept faith in Workism alive.




In Thompson’s article, he states that one thing people look for in Knowledge Work jobs is community: to spend time with like-minded people with similar interests, to collaborate with others to solve problems. Relationships are the foundation of the human workplace, and Knowledge Work’s redeeming value. None of us will make it to Knowledge Work’s pearly gates, but at least we will make our false journey together. 




Ironically, it’s a growing dream of executives that an organization of employees armed with a swarm of agents and powerful LLMs no longer need to collaborate with one another to gather information, ideate or execute a project. In their vision for the future, work goes from a messy experience of learning and exploring to something more akin to assembly-line production. As Debord wrote back in 1967, “This proletariat is being objectively reinforced by the virtual elimination of the peasantry and by the increasing degree to which the ‘service’ sectors and intellectual professions are being subjected to factory-like working conditions.”




But sometimes messy inefficiency is a feature, not a bug. In a recent episode of Bill Simmons’s podcast, the writer Chuck Klosterman argued with Bill about the role of technology in sports, particularly when it comes to refereeing. Consider tennis. The days of Johnny Mac blowing up at a referee over a bad line call are over. With Hawk-Eye technology, the judgment is right 100% of the time. In the NBA, the challenge system now helps to ensure that bad calls do not change a game. The MLB has integrated an automated ball-strike system. These technologies have been implemented with very different levels of success, but the goals are the same: Get officiating right more often — maybe always. Who could complain? It’s so efficient!







  

    “What would happen if Knowledge Workers awoke from the spell of Workism with no financially viable alternative? It seems AI might offer us the pleasure of finding out.”    


    
    
  






Klosterman argues that bad calls are a natural and fun part of games. In fact, bad calls have created iconic sports moments that people still talk about. Sports are human constructs and the messiness of human error, whether by player or referee, is part of them. Getting calls right 100% of the time may be objectively better, but it is subjectively less interesting and entertaining. And entertainment is the goal of sport.




Knowledge work is strikingly similar. Sure, an AI that can produce in minutes a spot-on project that would have taken hours is cool. But the rate of slide deck creation isn’t what is going to retain talent. Employees overwhelmingly choose to remain or leave their roles because of their colleagues and/or bosses, and the quality of the experience of the messy middle a workplace offers. Those are the elements that make work fun—and valuable.




But not everyone feels that way. In my experience, there are two broad categories of Knowledge Workers. The first are outcome-first workers. Their focus is on the business, on winning, on efficiency. Human needs and faults and emotions are an obstacle to be overcome.




The second group has an experience-first perspective. These workers love the messy middle. They value the journey. They want their organizations to perform well but as a natural consequence of collaboration, debate and shared struggle with people they actually like. Many experience-first people are artists outside of work. Photographers, directors, screenwriters, sculptors, painters, poets, writers. Many are active volunteers. For these people, to be pulled away from their economically unviable passions requires something in return: a company experience with freedom for exploration, creativity, problem solving and cool colleagues. 




Research suggests this group needs that environment to do their best work. Harvard Business School’s Teresa Amabile spent decades studying what produces genuinely creative, high-quality output. Her Intrinsic Motivation Principle determines that people do their most creative and innovative work when motivated by the work itself — the interest, the challenge, the enjoyment — not by outcomes or metrics. The environments that kill creativity are political, risk-averse and relentlessly outcome-focused. The environments that stimulate it are collaborative, idea-driven and free. The messy middle, in other words, isn’t inefficient. It’s the condition under which genuinely valuable work gets produced.







  

    “Workism is a microcosm of the larger spectacle: a world where appearing busy, important and uniquely knowledgeable is as valuable as actually being any of those things.”    


    
    
  






It’s important to note that the impact of removing the messy middle from the work experience of these two groups is asymmetrical: For outcome-first people, it is a victory. For experience-first people, it undermines the foundation of work.




As I’m writing this essay, big companies are on a layoff bender. Thousands of people are being fired all over the place. Executives are often claiming these headcount reductions are a result of AI. They aren’t. At the moment, AI automation is not creating anywhere near the increased efficiency necessary to justify hundreds of thousands of lost jobs. 




We’ve been through waves of hiring and firing a thousand times before. But this time might be different. In the past, there was always a fresh cohort of workers waiting to be brought in. But what if talent stops coming back? What if the AI transformation gone wrong makes top talent — particularly those who are experience-first by nature — lose faith in Workism en masse? What if, when companies go to replenish headcounts, talent freed from the Workism spectacle has turned to different versions of their lives? What if their side projects suddenly became profitable? The talent pool increasingly doesn’t own homes and doesn’t plan on having kids, so it has perhaps never been easier to make a career pivot toward something that is genuinely satisfying in ways corporate life isn’t.




What would Debord say? Well, he had serious doubts about the possibility of leaving the spectacle behind.




Post-Workism: Escaping The Inescapable




As Debord puts it, “Complacent acceptance of the status quo may also coexist with purely spectacular rebelliousness—dissatisfaction itself becomes a commodity as soon as the economy of abundance develops the capacity to process that particular raw material.”




At some point, in other words, the spectacle will put economic pressure on you that you’ll need to meet. In today’s world, that might mean starting a YouTube channel and a Substack about how you abandoned your tech career to start a horse rescue farm, ultimately turning yourself and your life into a commodity that feeds the larger societal spectacle. Or it might mean starting a company of your own, thereby suddenly needing to create a spectacle attractive to potential employees. Either way, you are doomed to exit one version of the spectacle only to be absorbed into another one. That’s the logic of the spectacle: It reabsorbs even the dissatisfied in order to sustain itself. 




Debord believed escape from the spectacle was impossible. He went on to dissolve his own movement rather than watch it become institutionalized, and then drank himself to death in the countryside.




Some will certainly leave Knowledge Work — the most disillusioned, the most artistically talented or motivated, the most existentially sensitive to a sudden moment of enlightenment, the financially able. But many more will remain, either by choice or necessity, to face a work experience where the humanity of work is eroding away. Are those who chose to remain, or who simply cannot leave, doomed to spend their careers existentially distraught?







  

    “The environments that kill creativity are political, risk-averse and relentlessly outcome-focused. The environments that stimulate it are collaborative, idea-driven and free.”    


    
    
  






Debord also believed the spectacle could be undermined through deliberate acts: hijacking spectacular images and turning them against themselves, drifting through urban space in ways that resist its geography and constructing moments of genuine, unmediated experience that the spectacle cannot metabolize. At work, that might mean jumping on a call to talk through a problem with a colleague instead of querying an agent for the answer. Or executing work the old-fashioned way — meandering, exploratory — with the understanding that it may be slower but might produce something more genuinely human. Or simply deciding that certain work is best left to human hands entirely. Anything that preserves the elements of work that have made it worth doing in the first place.




But perhaps the most powerful action of all is simply to maintain an awareness (and remind others) that Workism is a spectacle. For most employees, we owe it to each other to remind one another that this work is not, in the grand scheme of things, all that important. It is illusory. No one has ever died over a spreadsheet. The world does not wait with bated breath for product launches. A marketing campaign will not change the world. Almost no one will remember all the work we do. But they might remember the types of people we were, the relationships we had and how we treated the people we worked with.




And once freed from the false satisfaction of believing we are changing the world with our day jobs, perhaps we will be inspired to fill that hole with something real — true altruism, not its artificial Workism substitute — by actually trying to impact real people, in our communities, in real ways.




Even if it’s just one knitted hat at a time.


          
        
      



Original: https://www.noemamag.com/why-is-everyone-in-tech-so-sad/ · Discussion
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Show HN: Wyzer Programming Language

github.com · 155 points · Discussion

So i've been working on this project since a few days (or months i should say), it's called wyzer (meaning wiser) it's a statically typed, compiled, resource-oriented programming language with integrated distributed safety via choreographic programming and perceus memory model, The reason why i began this project is out of frustration from Rust, you see it does provide safety for your memory by the strict type checking but what it does not gurantee safety against are distributed deadlocks which is basically a few independent nodes or services wait permanently for resources or messages held by each other, forming a circular wait, the rest are cross-service correctness and protocol mismatch as well. If we are specific over here Wyzer works on mainly generalizing the concept of choreographic programming in a high level programming language because its the very few attempts of actually solving these gaps of safety. Instead of borrow checkers and lifetimes wyzer has linear/affine types and a perceus reference counting which is computationally much simpler for an LSP to understand as wellafter 5 months of research and a few weeks of development i am soon going to release version 0.1.0 of it, if you would like to contribute to it you're most welcome!


Original: https://github.com/Wyzer-Lang/wyzer · Discussion
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2027 memory capacity is reportedly sold out

ign.com · 140 points · Discussion

RAMageddon Continues Another Year as 2027 Memory Capacity Is Reportedly Sold Out
2028 isn't looking that much better, either. 

It feels like no matter where I look recently, there's more evidence that the RAM crisis isn't ending any time soon. Now, a new report suggests that all three memory manufacturers — Samsung, SK Hynix, and Micron — have collectively sold through their 2027 memory manufacturing capacity to, you guessed it, AI companies. 
According to a report from Digitimes and spotted by TweakTown, all DRAM and HBM capacity has been sold through for 2027, with no further supply planned. (The companies themselves have not yet confirmed this to be the case.) Of course, that only means that retail prices are going to go up even further in the near future. 
Selling through all the capacity for next year would be bad enough for consumers, but the problem is that most of the companies buying up this capacity have done so through long-term purchasing agreements, essentially pre-ordering memory that hasn't even been manufactured yet over a five-year term. Unless more capacity opens up somewhere in the next few years, it's hard to imagine that RAM will become more affordable and less scarce any time soon. 
It's not just memory that's affected. According to that Digitimes report, NAND storage is growing in demand too. Luckily, NAND capacity hasn't been completely absorbed, because there are more companies supplying the stuff. But it's not exactly hard to see that SSDs have been growing steadily more expensive over the last six months or so. 
Just look at the Western Digital SN7100, a pretty bog-standard PCIe 4 drive. According to Camelcamelcamel, it was about $110 in January for 1TB of storage, but now it's 52% more expensive, costing $189 before the tiny discount that Amazon currently has running. If NAND manufacturing capacity grows as scarce as RAM, I can only imagine how much that drive is going to cost this time next year. 
All I know is that I grow weary of covering the RAM crisis, but it's hard to look at anything in the hardware space and not see the effects. Just this month, the Xbox Series X went up in price, and a month ago, the Steam Machine came out at a higher price than Valve wanted because of the higher cost of memory. At this point, all I can do is beg for the AI bubble to burst so I can at least buy a decent kit of RAM for less than $500 again. 
Jackie Thomas is the Hardware and Buying Guides Editor at IGN and the PC components queen. You can follow her @Jackiecobra
In This Article




Original: https://www.ign.com/articles/ramageddon-continues-another-year-as-2027-memory-capacity-is-reportedly-sold-out · Discussion
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App Store Rejection of the Week: Dark Hours

daringfireball.net · 136 points · Discussion





Terry Godier, “Browsers Have Standards, the App Store Has Judgment”:



  A while ago I tried to submit an iOS app for Dark Hours, my
astronomy website for normal people. It was rejected on the
grounds that it was astrology.


It has no tarot function, no horoscopes, and nothing that I, or
anyone else I’ve asked, would associate with astrology.




I penned a nice little rant two years ago expressing my fury over the way that kooks promoting astrology often try to insinuate that their voodoo pseudoscience is even vaguely related to the hard science of astronomy. And it really is an unfortunate fluke of the English language that two subjects with a contentious relationship are differentiated as words by two letters. Even if you know the difference between the two, and care, if you’re reading quickly your eyes might conflate one word with the other.


But if you actually look at Godier’s Dark Hours, for even just a few seconds, it is instantly obvious that it pertains to the science of astronomy and has absolutely nothing — zero, zilch, nada — to do with astrology. So even if Apple’s App Store reviewer misread the submission’s description, and wrongly assumed it was yet another quack astrology app, if they launched it and spent just a few seconds poking around, they should have instantly recognized their incorrect assumption. But that’s not what happened. They rejected the app on the utterly incorrect grounds that it pertained to astrology. If this was an honest mistake from a reasonable judicial board, you’d expect the interaction with Godier, the developer, to have gone something like this:


App Review: REJECTED: Astrology. 

Developer: No, it’s astroNoMy not astroLoGy. 

App Review: Oh, sorry! Carry on, APPROVED.


But that’s not what happened at all. Godier proceeded through a series of escalations up to the App Review Board and the Review Board responded that they determined the original rejection was valid because, I shit you not, “We understand that the app includes a live tarot reading feature.” Which isn’t even about astrology. It’s straight out of Kafka.


Dark Hours is not just merely unrelated to astrology (let alone tarot-card reading). It’s actually exquisitely well-designed and painstaking crafted. It’s exactly the sort of app that the App Store ought to celebrate and highlight. It doesn’t just belong in the category of astronomy apps in the App Store, it will raise the quality bar for astronomy apps in the App Store. iOS-exclusive, native Liquid Glass UI, smooth scrolling, beautiful typography and layout, and way more useful as a native mobile app than as a website. Go check out the website and I’m sure you’ll agree that it’s the sort of thing that would be even cooler as an app. But it is an app, and the app is better and more useful than the website version, and Godier has fought to get it approved. But Apple’s App Review Board said no, on fallacious easily-refuted grounds. This isn’t just contrary to the benefit of developers, like Godier. It’s obviously contrary to the benefit of Apple itself, which  should not just accept an app like Dark Hours, but celebrate it as an exemplar of the platform.


Mistakes happen. But in a functioning system mistakes get corrected, and mistakes as obvious as this one get corrected almost instantly and include a quick apology for the conflation. The App Store is not a functioning system.




 




Original: https://daringfireball.net/2026/08/app_store_rejection_of_the_week_dark_hours · Discussion
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Assembly Hall of Shame


[image: x86 Leaderboard]


Overview


Instruction latency analysis usually focuses on performance
optimization—making code run as fast as possible.  The Assembly Hall of Shame takes the opposite approach: searching for the absolute floor of
single-instruction performance.


🏆 Current Champions 🏆



x86: fxrstor64


Strategy: Use fxrstor64 to load 512-byte FPU/MMX/XMM state from a
high-latency MMIO region in the PCIe fabric, then starve the fabric while the
load is in flight — a fleet of hammer cores pounds a different high-latency
MMIO register with tight 4-byte reads, saturating the PCIe root complex and
endpoint with non-posted transactions, so CPU 0's 512-byte fxrstor64 must
queue behind all that contending traffic.

Contender: AMD Ryzen 7 5800H

; CPU 0 — timed instruction
movl $0xfcc68830, %rsi
fxrstor64 %rsi

; CPUs 1..N — hammer loop against a different high-latency location
movl 0xfcc68858, %eax


🏆 Score: 198,002,498,236 cycles

🏆 Time: 62 seconds


Honorable Mentions


A spec-violating unaligned ymm0 load that forced
non-posted dword transactions from stalled GPU registers was used to break the
fundamental design of System Management Mode in
smiiiiiiiiiiiiiiii.

vmovdqu 0xfcc003b1, %ymm0



Rules



	Instructions may use whatever setup is necessary, but only a single
instruction is eligible to be scored.

	Trapped/emulated/virtualized instructions may only time the trap, not the
handler.

	Instructions must not be interruptible.  rep movs, pause, etc. are
disqualified.

	Times are normalized based on the CPU base clock frequency.

	All platforms must be in their factory stock configurations - no hardware
modifications.




x86 Leaderboard



27. nop


Strategy: nop does nothing. It opens the leaderboard accordingly.

Contender: Intel(R) Core(TM) i7-8559U CPU @ 2.70GHz


Score: 1 cycles

Time: 0 nanoseconds


26. nop16


Strategy: Regular nop was too short, but how do we make nothing take
longer? Try a lonnnnnng nop.

Contender: Intel(R) Core(TM) i7-8559U CPU @ 2.70GHz

data16 data16 data16 data16 data16 data16 data16 nopl 0x00000000(%%eax,%%eax,1)



Score: 20 cycles

Time: 7 nanoseconds


25. rdtsc


Strategy: Just a reference instruction to get our bearings.

Contender: Intel(R) Core(TM) i7-8559U CPU @ 2.70GHz


Score: 49 cycles

Time: 18 nanoseconds


24. idiv


Strategy: Use 128-bit dividend (rdx:rax=2:0) with small divisor to push the
quotient above the ceiling imposed by sign-extension, driving the longest path
through the divider microcode.

Contender: Intel(R) Core(TM) i7-8559U CPU @ 2.70GHz

xorq %rax, %rax   ; rax = 0  (low 64 bits of dividend)
movq $2, %rdx     ; rdx = 2  (high 64 bits: full dividend = 2^65)
movq $5, %rbx     ; divisor → quotient = 2^65/5 ≈ 7.4×10^18
idivq %rbx


Score: 77 cycles

Time: 28 nanoseconds


23. enter


Strategy: Use maximum nesting depth (31) to force 30 display-pointer loads
and pushes through the microcode display-walk path.

Contender: Intel(R) Core(TM) i7-8559U CPU @ 2.70GHz

enter $0, $31       ; 0 bytes allocated, nesting depth 31 (maximum)


Score: 112 cycles

Time: 41 nanoseconds


22. fldl


Strategy: Try a small denormal to trigger an FP microcode assist.

Contender: Intel(R) Core(TM) i7-8559U CPU @ 2.70GHz

    movabsq $0x0000000000000001, %rax
    movq    %rax, -8(%rsp)
    fldl    -8(%rsp)


Score: 133 cycles

Time: 49 nanoseconds


21. clflush


Strategy: Just ensure the cache line is dirty.

Contender: Intel(R) Core(TM) i7-8559U CPU @ 2.70GHz

clflush (%rax)          ; rax -> dirty cache line resident in L3


Score: 165 cycles

Time: 60 nanoseconds


20. fsin


Strategy: Use exponent 0x7ff to reach 'special value' processing in
microcode; positive/negative, NaN/inf doesn't seem to make a difference, go with
QNaN.

Contender: Intel(R) Core(TM) i7-8559U CPU @ 2.70GHz

    movabsq $0x7fffffffffffffff, %rax
    movq    %rax, -8(%rsp)
    fldl    -8(%rsp)
    fsin


Score: 257 cycles

Time: 94 nanoseconds


19. mfence


Strategy: Saturate all write-combining line-fill buffers with movnti
stores to distinct cache lines, forcing mfence to drain the full LFB write
path to the uncore before retiring.

Contender: Intel(R) Core(TM) i7-8559U CPU @ 2.70GHz

movnti %r9,  0*64(%rdi)   ; ×16 distinct cache lines — saturate the write-combining LFBs
; …
movnti %r9, 15*64(%rdi)
mfence                     ; must drain all pending LFB writes before retiring


Score: 326 cycles

Time: 120 nanoseconds


18. mov cr3


Strategy: Nothing for now, just check how long it takes to invalidate the
TLB.

Contender: AMD Ryzen 7 5800H with Radeon Graphics (Trigkey S5)


Score: 352 cycles

Time: 110 nanoseconds


17. fadd


Strategy: Hit x87 FP microcode assist path by using denormal source operand.

Contender: Intel(R) Core(TM) i7-8559U CPU @ 2.70GHz
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Kitesurf: Agent-first browser that runs in V8 isolates
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Responding to the next frontier of critical cyber capabilities

openai.com · 114 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://openai.com/index/responding-next-frontier-critical-cyber-capabilities/ · Discussion
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Show HN: textlog – A quiet, text-only microblogging platform, open-source, no JS

textlog.cc · 112 points · Discussion

about
A quieter place for your thoughts.
textlog is a simple social text log: write short notes, follow people and hashtags, and join conversations without turning every thought into a performance.
Notes are limited to 280 characters. The constraint keeps them quick to write and read, making room for one thought at a time.
Small by design
textlog is built around words: notes, people, hashtags, and conversations. It is intentionally small, straightforward, and easy to follow. There are no engagement tricks or pressure to build an audience.
Your profile and notes are public. Joining is free, and you can download or delete your account data whenever you like. If you feel like it, you can also donate to support the service.
Be a good neighbour
Share what is yours to share, treat other people with respect, and don’t use the service for harassment, abuse, spam, impersonation, or anything unlawful. We may moderate or remove content that puts the community or the service at risk.
What's next?




Original: https://textlog.cc/about · Discussion
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An all-sky map of half a million supermassive black holes

sdss.org · 107 points · Discussion


			
The Black Hole Mapper reaches a milestone with its first southern hemisphere optical observations, coordinated eROSITA X-ray identification, and multi-epoch tracking of accreting black holes across the universe.




APACHE POINT OBSERVATORY, NM & LAS CAMPANAS OBSERVATORY, CHILE — The Sloan Digital Sky Survey (SDSS) 
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Databricks drove down AI coding spend 70%

databricks.com · 104 points · Discussion

AI coding tools deliver immense value: at Databricks, agentic coding has measurably improved every velocity metric we track and, in some teams, driven an order-of-magnitude gains in output. But nearly every company deploying AI tools at scale has hit the same wall: exponentially growing costs. That curve is unsustainable - left unchecked it will eventually overtake revenue. The spend explosion has left enterprises in a paradoxical situation: on the one hand, desiring to maximally push AI transformation and put powerful tools in the hands of employees, and on the other hand, having to reconcile with an aggregate cost profile that threatens to undermine or even reverse the very efficiency gains AI provides.
Fortunately, several of the earliest large-scale adopters have converged on a set of approaches that solve this puzzle, achieving a “dual mandate”: (a) providing broad access to AI tooling, with minimal friction, and (b) keeping aggregate costs inside of a roughly fixed envelope per user. This post outlines proven cost management techniques, based on our experience at Databricks and conversations with several other digital-native companies, including Stripe, Coinbase, Uber, and Ramp. The table below summarizes current techniques and associated savings; the numbers are directional, based on an informal survey of development teams:

Some of these techniques can be easily implemented with software many companies already use. Others require new infrastructure, particularly techniques that modify end-user clients or shift traffic across models. At Databricks, we’ve open sourced or made freely available our key infrastructure components: an end user meta-harness (Omnigent) and our AI Gateway (Unity AI Gateway). For completeness, this post also covers software used by other companies we spoke with.
The “Efficiency Frontier” for Coding Models
The single greatest cost lever in moving coding spend to more efficient models as they are released. This point bears some discussion, as the simple explanation of "cheaper models” in fact hides a nuanced relationship between model cost and quality.
Colloquially, the term frontier model means “the highest intelligence model,” and frontier labs largely focus on advancing peak intelligence. Frontier models can now solve novel problems in math or cybersecurity. But when AI is deployed at scale, a different type of frontier matters more: the efficiency frontier. The efficiency frontier is defined by the set of models that have the best price point for a given level of intelligence. Most day-to-day coding doesn't require mathematical proofs or novel security insights, so what matters in aggregate is the cost of models that meet the quality bar for typical software engineering work. This "efficiency frontier” is advancing far faster than the intelligence frontier, with new models being released almost weekly that present better intelligence-per-unit-price than prior models.
Cost Lever #1: Moving to open source and lower cost models

Rapidly adopting newer, more efficient models delivers the largest cost wins of any technique. But to capture those gains, a company first needs to know which models actually beat its incumbents. This can be difficult because public benchmarks do a poor job of indicating real-world performance on coding tasks. To size up new models, many companies have built automated evaluations that they believe are more representative of their internal development mix. Databricks recently published an example of such a benchmark, in which we observed highly competitive price/performance for GLM models. That benchmark led us to roll GLM out to developers internally. Often, new models do not advance the efficiency frontier,and evaluations frequently produce negative results: Stripe found that Opus 4.7 did not meaningfully improve quality over Opus 4.6, while increasing cost. They therefore declined to make Opus 4.7 available internally. Databricks saw similar cost regressions when comparing Opus 5.0 to 4.8.
Harness and Model Flexibility
Since the biggest wins come from switching to new models, adopting end user tooling that allows for model flexibility is becoming a critical component of keeping costs down. The tool most commonly used in concern with a particular model is called harness. Proprietary frontier models are increasingly co-designed to work well with specific harnesses, meaning certain harnesses “work better” with certain models. If a company wants to preserve model independence there are roughly two approaches:

Ask users to switch harnesses. One approach is to provide developers with a set of harnesses (Claude Code, Codex, or Cursor) and then ask them to switch between harnesses when a company wants to migrate spend to lower cost models. This lets users work in their preferred harness when possible, but the downside of this approach is that switching costs for an individual developer can be high. If switching costs become too high, the harness itself becomes a de facto lock-in to a model family, limiting the ability to move spend to more competitive models.
Use a meta-harness. A new and increasingly popular approach is to use a meta-harness that surfaces a common user experience to developers while dispatching requests to underlying harnesses (both proprietary and open source). This approach allows both model/harness independence while also reducing developer switching costs. At Databricks, this is the default mode for developers who leverage Omnigent. Some companies we talked to have built custom internal meta-harnesses that integrate with their development toolchain.
Cost Lever #2: Dynamic Request and Task Routing
Instead of asking users to choose task-appropriate models themselves, a growing body of research suggests that automatic model and tool selection may further squeeze efficiency out of agentic coding workflows. Routing approaches roughly fall into three categories:
	Request Level Routing: A stateful proxy sits in between a client (such as a coding harness) and the underlying foundation models. The proxy attempts to route requests to the lowest-cost model capable of answering each inference request. Routing for agentic use cases also needs to account for server-side caching, since a cold cache hit has a very high cost for large context workloads. A new wave of products is showing early, promising results for routing. Examples are: Cursor Router, OpenRouter’s AutoRouter, Ramps Router feature and Databricks own Smart Routing feature in Unity AI Gateway.
	Task Level Routing (Meta Harness): A client-side process dispatches user tasks to different harnesses based on the complexity of the task. A user task might be “rename this component from X to Y” (a simple task) or an open-ended task like “Explore design considerations that would reduce latency” (a complex task). The dispatcher, often called a Meta Harness, examines which level of underlying model is required for a task and then delegates that entire end-to-end task to the model. Omnigent is an example of a Meta Harness that supports this pattern.
	Escalation/Delegation Patterns: A single harness pairs two models (an expensive, high-intelligence model and a cheap worker model). In some approaches, such as Claude’s Advisor Tool, the cheaper model runs the show and escalates when it thinks a task requires more horsepower. The inverse pattern also exists: In Cognition’s Devin Fusion, the higher cost model is the main loop, and it selectively outsources work to a cheaper model.
Internal results at Databricks suggest that our AI Gateway Smart Router is able to consistently reduce average task cost by more than 30%, while roughly matching the quality of the most expensive model in the working set. Other companies we spoke with have seen similar results.

[image: image9.png]
Cost Lever #3: Giving developers visibility, tripwires, and budgets
It may be surprising that this entire article did not start and end with “Give users a monthly budget and be done with it.” Hard budgets, where usage is entirely cut off at a specific spend threshold, are often used only as a last resort option in every company we spoke with. There are two reasons that hard token budgets are not particularly effective for AI spend management: First, if a developer hits their budget ceiling, cutting off further access to AI tools would be debilitating to productivity. Neither the company or employee actually wants that outcome. Second, at least some of the “high spending” users are in fact those who have achieved monumental efficiency gains with AI and are producing immense output. Discouraging those users is self-defeating.
Instead of a hard user spending cap, most companies are adopting a more nuanced and progressive approach that focuses on visibility for end users and increased degrees of friction as spend increases.
	Visibility: Every company we spoke with had a mechanism to provide near-instantaneous feedback to users on their ongoing spend, with many also offering specific tips or insights on how to reduce spend by using less expensive models. It is important that users be able to see their spend across all tools, since they may want to influence their choice of tool where they get the highest ROI.
[image: Managing AI Coding Costs at Scale]
A developer dashboard at Databricks showing active spend

	Spend Gates: Developers can be asked to take actions or seek approvals at increasing levels of spend. The simplest form of spend gate is one that can be self-cleared and serves as a warning that the spend rate is increasing above some threshold. At Databricks, we’ve found self-clearing gates a useful mechanism for preventing accidental or unintentional spend. Further gates can be introduced that require explicit budget approval (often through a management chain).
	Downshifting: If a developer has hit a spend gate, they can be downshifted to a lower-cost model rather than being entirely suspended from token access. Since the lowest-cost models are drastically less expensive than frontier-intelligence models, this technique allows developers to continue getting work done without incurring massive ongoing spend.
	Suspension: In the limit case, most systems do retain the ability to fully suspend users from all token access. As stated above, this is often a temporary measure only and the starting point for a conversation about how to efficiently leverage AI.

Cost Lever #4: Reducing Token Overhead
When a user types a relatively simple request into an AI coding agent (such as “Please investigate and fix this bug.”), that agent subsequently gathers massive amounts of relevant context, invokes a large number of tools, searches through the codebase, and integrates skills or system information provided by the company. By the time costly LLM inference occurs, the user's initial statement accounts for only a negligible fraction of the data fed into the AI system, meaning costs are dominated by context the user did not explicitly include. Techniques in reducing context bloat are still new, but several promising approaches are being explored, such as:
	Coercing more frequent compaction (compression) of the active context.
	Using harnesses that are “less chatty” (more token efficient), or tuning existing harnesses to generate less token overhead.
	Auditing popular tools and decreasing their verbosity.
	Encouraging developers to break tasks into smaller individual units of work, decreasing context scope.

When contexts get large, prompt caching also plays a meaningful role in overall performance. Both proprietary and open source LLMs have settings that allow you to enable prompt caching and tune how long the cache is stored. Cache writes cost money, but cached reads can drastically reduce per-inference cost. This trade-off is dependent on a company’s specific workload, so hand-tuning of default cache settings to increase overall cache hit rate can have drastic improvements to overall cost.
At Databricks, relatively simple tuning of our harness and caching settings led to an almost 50% reduction in the number of generated tokens and associated costs, with no observed quality degradation for developers. We continue to explore techniques in this area and think meaningful additional optimization remains possible.

A drastic reduction in tokens per session by eliminating extraneous inference calls and reducing cache writes.
The AI Gateway design pattern
The techniques above had many implicit technical requirements: To rapidly take advantage of new models, companies must have a central location where the “model menu” is managed, and end-users must have a toolchain that supports model mixing. To provide budget visibility across multiple AI tools, a unified cost observability capability must exist. To manage context bloat, companies need a way to observe typical toolcall outputs and enforce compression or compaction. These needs are collectively being solved by a new class of infrastructure software, best described as an AI Gateway. An AI gateway is a central location where all of the following occur:
	Capacity management and proxying of access to underlying models (both proprietary and OSS models).
	Budget tracking and enforcement, including complex budget policies such as progressive friction levels and model downshifting.
	Configuration management for end-user tools, to enforce model allow-lists, compaction settings, and other locally mediated aspects.
	Logging of coding session traces for downstream efficiency analysis and benchmark.

At Databricks, we rely heavily on Unity AI Gateway for all of these capabilities.
Putting it all together
The exponential growth of AI coding costs is not an inevitability, it's a solvable engineering and governance problem. Companies that have tamed it share a common playbook: relentlessly chase the efficiency frontier rather than the intelligence frontier, adopt tooling that preserves model flexibility, route work intelligently to the cheapest capable model, replace hard budgets with visibility and progressive friction, and cut the token overhead that dominates real-world spend. None of these techniques requires sacrificing the productivity gains that made AI adoption worthwhile in the first place; together, they let organizations satisfy the dual mandate of broad, low-friction access within a predictable cost envelope.
A set of new infrastructure abstractions is emerging to give companies the tools to manage their costs. At Databricks, we’ve released the key components in our cost management stack as open source or free software products: Our Unity AI Gateway for central management and Omnigent for developer tooling. Thousands of companies use these components every day. We invite more companies to share findings and compare techniques as this technology landscape rapidly evolves.
Acknowledgements: Thank you to infrastructure leaders at Uber, Stripe, Coinbase, and Ramp who provided commentary and reviews of this article. Thank you to Thrive Capital for feedback on an early draft of this article.
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Radical Study Suggests Life on Earth Arose Twice

sciencealert.com · 59 points · Discussion


			The fact that you, or I, or any living creature, is here at all is a series of astonishing strokes of luck stretching back more than 4 billion years. 
One of the biggest hurdles was the very first one: How did life emerge from a primordial soup of stuff that very much wasn't alive?
A radical new study, published in Science Advances, suggests that this unlikely threshold may actually have been crossed not once, but twice.
Two of the main lineages of life – bacteria and archaea – may have independently figured out the secrets of metabolism that upgraded them from non-living to living, according to the new study, which focused on the most rudimentary set of chemical reactions thought to enable this transformation.
"The surprise is that the enzymes that catalyze those reactions are not conserved across the evolutionary divide that separates bacteria and archaea," says William Martin, a biologist at Heinrich Heine University Düsseldorf in Germany.
"The new data leave only one conclusion. The bacterial and archaeal lineages made the transition to the free-living state independently. Only free-living cells are alive.
"Let's call it by name: we are looking at one origin of the genetic code, but two origins of life."
That's a huge claim to make, especially when defining what life even is can be surprisingly tricky.

[image: YouTube Thumbnail]


Generally speaking, life is considered matter that responds to its environment, takes in energy, grows, and reproduces itself. 
That sounds like it should cover the basics, but even that broad a statement is imperfect. After all,  viruses can do most of those, but aren't traditionally considered 'alive'.
One aspect of life that is universal – and which viruses lack – is metabolism, the collection of chemical reactions that organisms use to make molecules that are vital for their everyday functioning.
Enzymes are the workhorse proteins that act as catalysts for these reactions in organisms, but that raises a weird chicken-and-egg question. 
Enzymes themselves are products of chemical reactions – so how did the first lifeforms begin metabolizing things, including making enzymes, without the help of other enzymes?
The answer, it seems, lies in their surroundings. 
It's generally believed that the first life arose in extremely reactive environments, such as hydrothermal vents. Metals that naturally occur in these places could have been the first catalysts for metabolism, converting compounds like hydrogen gas, ammonia, and carbon dioxide into other useful molecules.
"Almost everything about the origin of metabolism is debated, including the roles of energy, genetics, autocatalysis, phosphate, cofactors, cyanide, CO2, and water," Martin and colleagues write in their paper.
"Yet on one aspect all will agree: the ~400-reaction network that converts H2, CO2, NH3, H2S and phosphate into amino acids, bases and cofactors cannot have arisen in an instant.
"Its emergence from spontaneous environmental reactions had to traverse intermediate states of assembly, which have previously been elusive."
The researchers investigated the protein structures of core metabolic enzymes in the genomes of bacteria and archaea, and developed a method and algorithm to order them in complexity. From there, they could determine which ones evolved in which order, and put together a rough timeline.
[image: Radical Study Suggests Life on Earth Arose From Non-Living Matter Twice]Starting compounds are shown at the left; they are converted by metabolism into the building blocks of life. The 420 enzymatic reactions are indicated as circles, and chemical metabolites as diamonds; lines connect reactions that share metabolites. Circles shown in magenta shading indicate reactions that could have been catalyzed by inorganic compounds in the environment where metabolism of the first cells arose. (HHU/Nadja Hoffmann)"We found that the last universal ancestor of all cells, LUCA, possessed enzymes for only about half of the reactions of metabolism," says Martin. 
"The other half was catalyzed by metals in the environment where LUCA arose."
The team found that there were likely four different phases in the development of catalysis (enzyme-driven reactions). The first relied solely on metals in the environment. 
Once enough of the useful molecules built up, the not-quite-living-yet proto-cells (which included LUCA) could start developing their own enzymes that performed some of the functions of those metal catalysts.
Over time, later proto-cells developed more and more enzymes, reducing their dependency on external metals, until they no longer needed them at all. Only at that point would they be considered 'free-living cells'. 
Importantly, the researchers say, this didn't occur until after bacteria and archaea had separated. These two branches figured out their own ways to tackle the same problems.
[image: Subscribe to ScienceAlert's free fact-checked newsletter]"We can see cases where the ancestors of bacteria and archaea independently evolved structurally distinct enzymes to catalyze the same essential metabolic reaction," says Natalia Mrnjavac, a biologist at Heinrich Heine University Düsseldorf.
"Such parallel inventions could have paved the way to the independent emergence of free-living bacteria and archaea."
The study may also plug another gap in our understanding of the origins of life. 
A molecule called ATP is now a vital energy source to fuel metabolism – but it's also made by enzymes, and wasn't available in prebiotic chemistry. The researchers say they identified an alternative.
"When we react phosphite, a form of phosphorus that naturally occurs in hydrothermal vents, with organic compounds, we get metabolic phosphorylation reactions overnight in water," says Manon Schlikker, a molecular evolutionary scientist at Heinrich Heine University Düsseldorf.
"Phosphite and palladium replace ATP and enzymes; it's amazing, and it makes early evolution a lot easier to grasp."
Yet critical to chemical reactions is the medium in which they occur, and scientists still don't have a clear idea about that. Was it water, or a sticky goo?
Related: All Life on Earth Shares an Ancestor – And Some of Our Genes Predate It
If the findings are backed up with further research, it seems that the tree of life, as we picture it, may need an update. We tend to think of LUCA as the 'trunk' of the tree, with all the other lifeforms, past and present, branching off from there. 
But perhaps there were two completely separate trunks, which first diverged at the roots, before they were even technically alive.
The research was published in the journal Science Advances.

This article was fact-checked by Clare Watson and edited by Rebecca Dyer. While we pride ourselves on our process, we are only human. If you spot a mistake, please let us know.
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A complete parsing reader for the classical canon. Click any word in any text for its lemma, morphology, and full dictionary entry — Lewis & Short for Latin, Liddell-Scott-Jones for Greek.

1060 works · 293 Latin · 767 Greek · 140 authors · browse the full A–Z index

Latin

EpicThe great narrative poems of Rome.23 worksLyric & ElegyCatullus, Horace, and the Roman elegists.42 worksTragedySeneca’s tragedies.10 worksComedyPlautus and Terence.26 worksHistoryCaesar, Livy, Sallust, Tacitus.16 worksBiographyLives of the Caesars and famous men.68 worksOratory & RhetoricCicero and the art of Roman speech.48 worksPhilosophyCicero, Seneca, Lucretius.22 worksLettersCicero, Pliny, Seneca.8 worksDidactic & TechnicalTeaching in verse and prose.5 worksMyth, Hymn & ReligionOvid’s calendar and mythological verse.12 worksSatire & FableHorace, Juvenal, Persius, Phaedrus.6 worksProse FictionThe Roman novel.4 worksScience & MedicinePliny’s encyclopedia and Roman science.2 worksGrammar & ReferenceGellius’ learned miscellany.1 work


Greek

EpicHomer, Hesiod, and their heirs.45 worksLyric & ElegyPindar, Sappho’s heirs, and the Anthology.26 worksTragedyAeschylus, Sophocles, Euripides.34 worksComedyAristophanes and Menander.11 worksHistoryHerodotus, Thucydides, and their successors.47 worksGeography & TravelStrabo and Pausanias.2 worksBiographyPlutarch’s Lives and more.146 worksOratory & RhetoricThe Attic orators and the Second Sophistic.247 worksPhilosophyPlato, Aristotle, and the Stoics.53 worksDidactic & TechnicalManuals and treatises.12 worksMyth, Hymn & ReligionApollodorus’ library of myth.2 worksSatire & FableLucian of Samosata.71 worksProse FictionThe Greek novel.7 worksScience & MedicineHippocrates, Galen, Euclid, Ptolemy.26 worksGrammar & ReferenceAncient lexica.2 worksBiblical TextsThe Greek New Testament.27 worksEarly Christian WritingsThe Fathers of the Church.9 works
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This article was translated by AI using Gemini 2.5 Pro from the original Chinese version. Minor inaccuracies may remain.



Application Binary Interface, or ABI as we commonly call it, is a concept that feels both familiar and unfamiliar. Familiar in what sense? It’s often discussed when troubleshooting, frequently mentioned in articles, and sometimes we even have to deal with compatibility issues it causes. Unfamiliar in what sense? If someone asks you what an ABI is, you’ll find that you know what it’s about, but describing it in precise language is quite difficult. In the end, you might just resort to saying, as WIKI does: an ABI is an interface between two binary program modules. Is there a problem with that? No, as a general description, it’s sufficient. But it can feel a bit hollow.

This situation is not uncommon in the field of Computer Science. The author encountered the exact same situation in a previous article discussing reflection. Fundamentally, CS is not a discipline that strives for absolute rigor; many concepts lack strict definitions and are more often conventional understandings. So, instead of getting bogged down in definitions, let’s look at what these so-called binary interfaces actually are and what factors affect their stability.

CPU & OS

The final executable file ultimately runs on a specific operating system on a specific CPU. If the CPU instruction sets are different, it will certainly lead to binary incompatibility. For example, programs on ARM cannot run directly on x64 processors (unless some virtualization technology is used). What if the instruction sets are compatible? For instance, x64 processors are compatible with the x86 instruction set. Does that mean an x86 program can definitely run on an x64 operating system? This is where the operating system comes into play. Specifically, factors such as Object File Format, Data Representation, Function Calling Convention, and Runtime Library must be considered. These points can be regarded as ABI regulations at the operating system level. We will discuss the fourth point in a dedicated section later. Below, taking the x64 platform as an example, we will discuss the first three points.


x64, x86-64, x86_64, AMD64, and Intel 64 all refer to the 64-bit version of the x86 instruction set.



There are two main common ABIs on the x64 platform:


	Windows x64 ABI for 64-bit Windows operating systems

	x86-64 System V ABI for 64-bit Linux and various UNIX-like operating systems



Calling a function from a dynamic library can be simply viewed as the following three steps:


	Parse the dynamic library according to a certain format.

	Look up the function address from the parsed result based on the symbol name.

	Pass function parameters and call the function.



Object File Format

How to parse a dynamic library? This is where the ABI’s regulations on Object File Format come into play. If you want to write your own linker, the final executable file must meet the format requirements of the corresponding platform. Windows x64 uses the PE32+ executable file format, which is the 64-bit version of PE32 (Portable Executable 32-bit). The System V ABI uses the ELF (Executable Linkable Format) executable file format. By using parsing libraries (or writing your own if interested), such as pe-parse and elfio, to parse actual executable files and obtain their symbol tables, we can get the mapping between function names and function addresses.

Data Representation

After obtaining the function address, the next step is how to call it. Before calling, parameters must be passed, right? When passing parameters, special attention must be paid to the consistency of Data Representation. What does this mean?

Suppose I compile the following file into a dynamic library:

struct X{
    int a;
    int b;
};

int foo(X x){
    return x.a + x.b;
}


Then, a subsequent version upgrade changes the structure content, and the structure definition seen in the user’s code becomes:

struct X{
    int a;
    int b;
    int c;
};


And then it still tries to link to the dynamic library compiled from the old version code and call its function:

int main(){
    int n = foo({1, 2, 3});
    printf("%d\n", n);
}


Will it succeed? Of course, it will fail. This type of error can be considered a so-called ODR (One Definition Rule) violation. More examples will be discussed in later sections.

The above situation is an ODR violation caused by the user actively changing the code. But what if I don’t actively change the code, can I ensure the stability of the structure layout? This is guaranteed by the Data Representation in the ABI. For example, it specifies the size and alignment of basic types. Windows x64 specifies long as 32 bits, while System V specifies long as 64 bits. It also specifies the size and alignment of struct and union, and so on.


Note that the C language standard still does not specify an ABI. For the System V ABI, it is primarily written using C language terminology and concepts, so it can be considered to provide an ABI for the C language. The Windows x64 ABI does not have a very clear boundary between C and C++.



Function Calling Convention

Next, we come to the step of passing function parameters. We know that a function is just a piece of binary data. Executing a function simply means jumping to the function’s entry address, executing that piece of code, and then jumping back when finished. Parameter passing is nothing more than finding a place to store data, so that this location can be accessed to retrieve data both before and after the call. What locations can be chosen? There are mainly four options:


	global (global variables)

	heap (heap)

	register (registers)

	stack (stack)



Using global variables for parameter passing sounds magical, but in practice, when writing code, parameters that need to be passed repeatedly, such as config, are often changed to global variables. However, it’s clear that not all parameters are suitable for global variable passing, and thread safety needs to be considered even more carefully.

Using the heap for parameter passing also seems incredible, but in fact, C++20’s stackless coroutines store coroutine states (function parameters, local variables) on the heap. However, for ordinary function calls, if dynamic memory allocation is required every time parameters are passed, it is indeed a bit extravagant.

So we mainly consider using registers and the stack for parameter passing. Having more options is always good, but not here. If the caller thinks parameters should be passed via registers, it stores the parameters in registers. But the callee thinks parameters should be passed via the stack, so it retrieves data from the stack. Inconsistency arises, and it’s very likely that garbage values are read from the stack, leading to logical errors in the code and program crashes.

How to ensure that the caller and callee pass parameters to the same location? I believe you’ve already guessed: this is where the Function Calling Convention comes into play.

Specifically, the calling convention specifies the following:


	Order of function parameter passing: left-to-right or right-to-left?

	Method of function parameter and return value passing: via stack or registers?

	Which registers remain unchanged before and after the caller’s call?

	Who is responsible for cleaning up the stack frame: the caller or the callee?

	How to handle C language variadic functions?

	...



In 32-bit programs, there were many calling conventions, such as __cdecl, __stdcall, __fastcall, __thiscall, etc., and programs at that time suffered greatly from compatibility issues. In 64-bit programs, unification has largely been achieved. There are mainly two calling conventions, those specified by the Windows x64 ABI and the x86-64 System V ABI respectively (though they don’t have formal names). It needs to be emphasized that the function parameter passing method is only related to the calling convention, not to the code optimization level. You wouldn’t want code compiled with different optimization levels to fail when linked together, would you?

Introducing specific regulations can be tedious. Interested readers can refer to the relevant sections of the corresponding documentation. Below, we mainly discuss some more interesting topics.


Note: The following discussions only apply when function calls actually occur. If a function is fully inlined, the act of passing function parameters does not happen. Currently, C++ code inlining optimization mainly occurs within the same compilation unit (single file). For code across compilation units, LTO (Link Time Optimization) must be enabled. Code across dynamic libraries cannot be inlined yet.




	Passing struct values smaller than 16 bytes is more efficient than passing by reference.



This statement has been around for a long time, but I’ve never found the basis for it. Finally, while researching calling conventions recently, I found the reason. First, if the struct size is less than or equal to 8 bytes, it can be directly placed into a 64-bit register for parameter passing. Passing parameters via registers involves fewer memory accesses than passing by reference, making it more efficient, which is fine. What about 16 bytes? The System V ABI allows a 16-byte struct to be split into two 8-byte parts and then passed using registers separately. In this case, passing by value is indeed more efficient than passing by reference. Observe the following code:

#include <cstdio>

struct X {
    size_t x;
    size_t y;
};

extern void f(X);
extern void g(const X&);

int main() {
    f({1, 2}); // pass by value
    g({1, 2}); // pass by reference
}


The generated code is as follows:

main:
        sub     rsp, 24
        mov     edi, 1
        mov     esi, 2
        call    f(X)
        movdqa  xmm0, XMMWORD PTR .LC0[rip]
        mov     rdi, rsp
        movaps  XMMWORD PTR [rsp], xmm0
        call    g(X const&)
        xor     eax, eax
        add     rsp, 24
        ret
.LC0:
        .quad   1
        .quad   2


The System V ABI specifies that the first six integer parameters can be passed using rdi, rsi, rdx, rcx, r8, r9 registers, respectively. The Windows x64 ABI specifies that the first four integer parameters can be passed using rcx, rdx, r8, r9 registers, respectively. If registers are exhausted, parameters are passed via the stack. Integer parameters include char, short, int, long, long long, and other basic integer types, plus pointer types. Floating-point parameters and SIMD type parameters have dedicated registers, which are not covered in detail here.



It can be seen that 1 and 2 are passed to function f via registers edi and esi respectively, while g is passed the address of a temporary variable. However, this is only for the System V ABI. For the Windows x64 ABI, if the size of a struct is greater than 8 bytes, it can only be passed by reference. The same code, compiled on Windows, yields the following result:

main:
        sub     rsp, 56
        lea     rcx, QWORD PTR [rsp+32]
        mov     QWORD PTR [rsp+32], 1
        mov     QWORD PTR [rsp+40], 2
        call    void f(X)
        lea     rcx, QWORD PTR [rsp+32]
        mov     QWORD PTR [rsp+32], 1
        mov     QWORD PTR [rsp+40], 2
        call    void g(X const &)
        xor     eax, eax
        add     rsp, 56
        ret     0

It can be seen that the code generated for both function calls is exactly the same. This means that for the Windows x64 ABI, whether a struct larger than 8 bytes is passed by reference or by value, the generated code is identical.


	unique_ptr and raw_ptr have exactly the same efficiency.



Well, before this, I always firmly believed this, after all, unique_ptr is just a simple wrapper around a raw pointer. It wasn’t until I watched the thought-provoking CPPCON talk There are no zero-cost abstractions that I realized I was completely taking it for granted. Here, we won’t discuss the extra overhead caused by exceptions (destructors requiring the compiler to generate additional code for stack frame cleanup). Let’s just discuss whether a C++ object (smaller than 8 bytes) can be passed via registers. For a completely trivial type, it’s fine; it behaves almost exactly like a C language struct. But what if it’s not trivial?

For example, if a custom copy constructor is defined, can it still be placed in a register? Logically, it cannot. Why? We know that C++ allows us to take the address of function parameters. If an integer parameter is passed via a register, where does the result of taking its address come from? Let’s experiment and find out:

#include <cstdio>

extern void f(int&);

int g(int x) {
    f(x);
    return x;
}


The corresponding assembly generated is as follows:

g(int):
        sub     rsp, 24
        mov     DWORD PTR [rsp+12], edi
        lea     rdi, [rsp+12]
        call    f(int&)
        mov     eax, DWORD PTR [rsp+12]
        add     rsp, 24
        ret

It can be seen that the value in edi (used to pass the first integer parameter) is copied to the address rsp+12, which is on the stack, and then this address is passed to f. This means that if a function parameter is passed via a register, and its address is needed in some situations, the compiler will copy this parameter to the stack. However, users cannot observe these copy processes, because their copy constructors are trivial. Any optimization that does not affect the final execution result of the code complies with the as-if rule.

Now, if this object has a user-defined copy constructor, and assuming the parameter is passed via a register, it might lead to additional copy constructor calls, and the user can observe this side effect. This is clearly unreasonable, so objects with user-defined copy constructors are not allowed to be passed via registers. What about passing via the stack? In fact, similar copying dilemmas would also be encountered. Therefore, such objects can ultimately only be passed by reference. Note that explicitly marking a copy constructor as delete also counts as a user-defined copy constructor.

So for unique_ptr, it can only be passed by reference. Regardless of whether you write the function signature as void f(unique_ptr<int>) or void f(unique_ptr<int>&), the binary code generated at the parameter passing point will be the same. However, raw pointers can be safely passed via registers. In summary, the efficiency of unique_ptr and raw pointers is not exactly the same.


In reality, the actual situation of whether a non-trivial C++ object can be passed via registers is more complex. Relevant details can be found in the corresponding sections of the respective ABIs, and are not described in detail here. Furthermore, it is not entirely clear whether the rules for how C++ objects are passed belong to the operating system’s ABI or the C++ compiler’s ABI.



C++ Standard

Finally, we’ve covered the guarantees at the operating system level. Since it leans towards the low-level, involving a lot of assembly, it might be difficult for readers not so familiar with assembly. However, the following content is basically unrelated to assembly, so you can read it with confidence.

We all know that the C++ standard does not explicitly specify an ABI, but it’s not entirely without rules. It does have some requirements for compiler implementations, such as:


	Struct member addresses increase according to their declaration order (explanation), which ensures that compilers do not reorder struct members.

	Structs satisfying the Standard Layout constraint must be layout-compatible with corresponding C structs.

	Structs satisfying the Trivially Copyable constraint can be copied using memmove or memcpy to obtain an identical new object.

	...



Furthermore, as C++ continues to release new versions, if I compile the same code using a new standard and an old standard respectively, will the results be the same (ignoring the impact of using macros to control C++ versions for conditional compilation)? This depends on the C++ standard’s guarantees for ABI compatibility. In fact, the C++ standard strives to ensure backward compatibility. That is, for two pieces of code, the code compiled with the old standard and the new standard should be exactly the same.

However, there are a very few exceptions (I could only find these; feel free to add more in the comments):


	C++17 made noexcept part of the function type, which affects the mangling name generated for the function.

	C++20 introduced no_unique_address, which MSVC still doesn’t directly support because it would cause an ABI break.



More often, new C++ versions introduce new language features along with new ABIs, without affecting old code. For example, two new features added in C++23:

Explicit Object Parameter

Before C++23, there was no legal way to get the address of a member function. The only thing we could do was get a member pointer (for what a member pointer is, you can refer to this article):

struct X {
    void f(int);
};

auto p = &X::f;
// p is a pointer to member function of X
// type of p is void (X::*)(int)


To use a member function as a callback, you could only wrap it with a lambda expression:

struct X {
    void f(int);
};

using Fn = void(*)(X*, int);
Fn p = [](A* self, int x) { self->f(x); };


This is actually quite cumbersome and unnecessary, and this wrapping layer might lead to additional function call overhead. To some extent, this is a historical issue; on 32-bit systems, the calling convention for member functions was somewhat special (the well-known thiscall), and C++ did not have calling convention-related content, so a member function pointer was created. Old code cannot be changed for ABI compatibility, but new code can. C++23 added explicit object parameters, so we can now clearly define how this is passed, and even use pass-by-value:

struct X {
    // The 'this' here is just a marker to distinguish it from old syntax
    void f(this X self, int x); // pass by value
    void g(this X& self, int x); // pass by reference
};


Functions marked with explicit this can also directly obtain their function addresses, just like ordinary functions:

auto f = &X::f; // type of f is void(*)(X, int)
auto g = &X::g; // type of g is void(*)(X*, int)


So new code can adopt this writing style, which only brings benefits and no drawbacks.

Static Operator()

Some function objects in the standard library have no members other than an operator(), such as std::hash:

template <class T>
struct hash {
    std::size_t operator()(T const& t) const;
};


Although this is an empty struct, because operator() is a member function, it has an implicit this parameter. In the case of non-inlined calls, a useless null pointer still needs to be passed. This problem was solved in C++23, where static operator() can be directly defined to avoid this issue:

template <class T>
struct hash {
    static std::size_t operator()(T const& t);
};


static means this is a static function, and its usage remains the same as before:

std::hash<int> h;
std::size_t n = h(42);


However, hash is just an example here. In reality, standard library code will not be modified for ABI compatibility. New code can use this feature to avoid unnecessary this passing.

Compiler Specific

Now for the main event: the implementation-defined parts. This section seems to be the most criticized content. But is that really the case? Let’s look at it piece by piece.

De Facto Standard

Some abstractions in C++ ultimately need to be implemented, and if the standard doesn’t specify how to implement them, then this part is left to the compiler’s discretion. For example:


	Name mangling rules (for implementing function overloading and template functions)

	Layout of complex types (e.g., those with virtual inheritance)

	Virtual function table layout

	RTTI implementation

	Exception handling

	...



If compilers implement these parts differently, then the binary products compiled by different compilers will naturally be incompatible and cannot be mixed.


In the 1990s, which was the golden age of C++ development, various vendors were dedicated to implementing their own compilers and expanding their user base, competing for users. Due to this competition, it was common for different compilers to use different ABIs. As time progressed, most of them have exited the historical stage, either stopping updates or only maintaining existing versions, no longer keeping up with new C++ standards. After the wave, only GCC, Clang, and MSVC remain as the three major compilers.



Today, the C++ compiler ABI has largely been unified, with only two main ABIs:


	Itanium C++ ABI, with publicly available documentation

	MSVC C++ ABI, which does not have official documentation, but there is an unofficial version available




Although named Itanium C++ ABI, it is actually a cross-architecture ABI for C++. Almost all C++ compilers except MSVC use it, although there are slight differences in exception handling details. Historically, C++ compilers handled the C++ ABI in their own ways. When Intel heavily promoted Itanium, they wanted to avoid incompatibility issues, so they created a standardized ABI for all C++ vendors on Itanium. Later, for various reasons, GCC needed to modify its internal ABI, and given that it already supported the Itanium ABI (for Itanium processors), they chose to extend the ABI definition to all architectures instead of creating their own. Since then, all major compilers except MSVC have adopted the cross-architecture Itanium ABI, and even though the Itanium processor itself no longer receives maintenance, the ABI is still maintained.



On Linux platforms, both GCC and Clang use the Itanium ABI, so code compiled by these two compilers is interoperable and can be linked together and run. On Windows platforms, the situation is slightly more complex. The default MSVC toolchain uses its own ABI. However, in addition to the MSVC toolchain, GCC has also been ported to Windows, known as the MinGW toolchain, which still uses the Itanium ABI. These two ABIs are incompatible, and code compiled by them cannot be directly linked together. Clang on Windows can control which of these two ABIs to use via compilation options.


Note: Since MinGW runs on Windows, its generated code’s calling convention naturally tries to comply with the Windows x64 ABI, and the final executable file format is also PE32+. However, the C++ ABI it uses is still the Itanium ABI, and there is no necessary connection between the two.



Considering the huge C++ codebase, these two C++ ABIs have largely stabilized and will not change further. Therefore, we can now actually say that C++ compilers have stable ABIs. How about that, isn’t it different from the mainstream view online? But the facts are indeed right here.


MSVC has guaranteed ABI stability from its 2015 version onwards. GCC started using the Itanium ABI from 3.4 and has guaranteed ABI stability since then.



Workaround

Although the basic ABI no longer changes, upgrading compiler versions can still lead to ABI breaks in compiled libraries. Why?

This is not difficult to understand. First, compilers are also software, and all software can have bugs. Sometimes, to fix bugs, some ABI breaks are forced (usually explained in detail in the release notes of new versions). For example, GCC has a compilation option -fabi-version specifically to control these different versions. Some of its contents are as follows:


	Version 7 first appeared in G++ 4.8, treating nullptr_t as a built-in type and correcting the name encoding of lambda expressions in default argument scope.

	Version 8 first appeared in G++ 4.9, correcting the substitution behavior of function types with function CV qualifiers.

	Version 9 first appeared in G++ 5.2, correcting the alignment of nullptr_t.



Additionally, users might have written some special code to work around compiler bugs, which we generally call a workaround. When the bug is fixed, these workarounds might have an adverse effect, leading to ABI incompatibility.

Important Options

In addition, compilers provide a series of options to control their behavior, and these options may affect the ABI, such as:


	-fno-strict-aliasing: Disable strict aliasing

	-fno-exceptions: Disable exceptions

	-fno-rtti: Disable RTTI

	...



When linking libraries compiled with different options, compatibility issues must be especially considered. For example, if your code disables strict aliasing, but a dependent external library enables strict aliasing, pointer propagation errors are very likely to occur, leading to program errors.

I recently encountered this situation. I was writing Python wrappers for some LLVM functions using pybind11. Pybind11 requires RTTI to be enabled, but LLVM’s default build disables exceptions and RTTI, so the code couldn’t link together. Initially, I compiled a version of LLVM with RTTI enabled, which caused binary bloat. Later, I realized this was unnecessary. I wasn’t actually using RTTI information for LLVM types; it was just that because they were written in the same file, the compiler thought I was using it. So, I solved it by compiling the LLVM-dependent part of the code into a separate dynamic library and then linking it with the pybind11-dependent part of the code.

Runtime & Library

This subsection mainly discusses the ABI stability of libraries that a C++ program depends on. Ideally, for an executable program, replacing an old version of a dynamic library with a new version should not affect its operation.

The three major C++ compilers each have their own standard libraries:


	MSVC corresponds to msvc stl

	GCC corresponds to libstdc++

	Clang corresponds to libc++



As we mentioned earlier, the C++ standard tries to ensure ABI backward compatibility. Even with major updates like C++98 to C++11, the ABI of old code was not significantly affected, and there are no documented ABI Break Change wording changes at all.

However, for the C++ standard library, the situation is somewhat different. From C++98 to C++11, the standard library underwent a major ABI Break Change. The standard library modified the requirements for some container implementations, such as std::string. This led to the widely used COW implementation no longer conforming to the new standard, so a new implementation had to be adopted in C++11. This resulted in an ABI break between C++98 and C++11 standard libraries. However, since then, the standard library’s ABI has generally been relatively stable, and each implementation tries to ensure this. Refer to the relevant pages for stl, libstdc++, and libc++ for detailed information.

Additionally, since RTTI and Exception can generally be turned off, these two features might be handled by separate runtime libraries, such as MSVC’s vcruntime and libc++’s libcxxabi.


It’s worth mentioning that libcxxabi also includes support for static local variable initialization, primarily involving the functions __cxa_guard_acquire and __cxa_guard_release. These are used to ensure that static local variables are initialized only once at runtime. If you are curious about the specific implementation, you can consult the relevant source code.



There are also runtime libraries responsible for some low-level functions, such as libgcc and compiler-rt.

Besides the standard library, C++ programs generally also need to link to the C runtime:


	On Windows, CRT must be linked.

	On Linux, depending on the distribution and compilation environment used, it might link to glibc or musl.



The C runtime, in addition to providing the implementation of the C standard library, is also responsible for program initialization and cleanup. It is responsible for calling the main function and managing the program’s startup and termination process, including performing necessary initialization and cleanup tasks. For most software running on an operating system, linking to it is essential.

The ideal state is naturally to upgrade these corresponding runtime library versions when upgrading the compiler to avoid unnecessary trouble. However, in actual projects, dependencies can be very complex, potentially triggering a chain reaction.

User Code

Finally, let’s talk about ABI issues caused by changes in user code itself. If you want to distribute your library in binary form, then ABI compatibility becomes very important once the user base reaches a certain size.

In the first subsection discussing calling conventions, we mentioned ABI incompatibility caused by changes in struct definitions. So, what if you want to ensure ABI compatibility while also leaving room for future expansion? The answer is to handle it at runtime:

struct X{
    size_t x;
    size_t y;
    void* reserved;
};


A void* pointer is used to reserve space for future extensions. Based on it, different versions can be distinguished, for example:

void f(X* x) {
    Reserved* r = static_cast<Reserved*>(x->reserved);
    if (r->version == ...) {
        // do something
    } else if (r->version == ...) {
        // do something else
    }
}


This way, new features can be added without affecting existing code.

When exposing interfaces, special attention should be paid to types with custom destructors in function parameters. Suppose we want to expose std::vector as a return value. For example, compile the simple code below into a dynamic library, and use the \MT option to statically link the Windows CRT.

__declspec(dllexport) std::vector<int> f() {
    return {1, 2, 3};
}


Then we write a source file, link it to the dynamic library just compiled, and call this function:

#include <vector>

std::vector<int> f();

int main() {
    auto vec = f();
}


Compile and run, and it crashes directly. If we recompile the dynamic library with \MT disabled and then run it, everything works fine. It’s strange, why would a dependent dynamic library statically linking CRT cause the code to crash?

Thinking about the code above, it’s not hard to find that vec’s construction actually happens inside the dynamic library, while its destruction happens inside the main function. More precisely, memory is allocated inside the dynamic library and freed inside the main function. However, each CRT has its own malloc and free (similar to memory between different processes). You cannot free memory allocated by CRT A with CRT B. This is the root of the problem. So, after not statically linking to CRT, everything is fine; they all use the same malloc and free. This applies not only to Windows CRT but also to glibc or musl on Linux. Example code is available here; feel free to try it yourself.

extern “C”

The situation described above can occur for any C++ type with a custom destructor. For various reasons, constructor and destructor calls crossing dynamic library boundaries break the RAII contract, leading to serious errors.

How to solve this? Naturally, function parameters and return values should not use types with destructors, but only POD types.

For example, the above example needs to be changed to:

using Vec = void*;

__declspec(dllexport) Vec create_Vec() {
    return new std::vector<int>;
}

__declspec(dllexport) void destroy_Vec(Vec vec) {
    delete static_cast<std::vector<int>*>(vec);
}


And then usage would be like this:

using Vec = void*;

Vec create_Vec();
void destroy_Vec(Vec vec);

int main() {
    Vec vec = create_Vec();
    destroy_Vec(vec);
}


In fact, we are encapsulating it in a C-style RAII manner. Furthermore, if you want to solve the linking problem between C and C++ due to different mangling, you can use extern "C" to decorate the function:

extern "C" {
    Vec create_Vec();
    void destroy_Vec(Vec vec);
}


This way, C language can also use the exported functions mentioned above.

However, if the codebase is large, encapsulating all functions into such an API is clearly unrealistic. In that case, C++ types must be exposed in the exported interfaces, and dependencies must be carefully managed (e.g., all dependent libraries are statically linked). The specific choice depends on the project size and complexity.

Conclusion

Here, we have finally discussed the main factors affecting the ABI of C++ programs. It is clear that the C++ standard, compiler vendors, and runtime libraries are all striving to maintain ABI stability. The C++ ABI is not as bad or unstable as many people claim. For small projects, static linking with source code almost eliminates any compatibility issues. For large, long-standing projects, due to complex dependencies, upgrading certain library versions might cause program crashes. But this is not C++’s fault. Managing large projects goes beyond the language level itself; one cannot expect to solve these problems by simply changing programming languages. In fact, learning software engineering is about learning how to deal with immense complexity and how to ensure the stability of complex systems.

The article ends here. Thank you for reading. The author’s expertise is limited, and this article covers a wide range of topics. Please feel free to leave comments and discuss any errors.

Some other references:


	An Overview of ABI in Different Platforms

	Windows x64 ABI

	System V x64 ABI

	Itanium C++ ABI

	MinGW x64 Software Convention

	MacOS x64 ABI

	ARM ABI

	Windows ARM64 ABI

	RISCV ABI

	Go Internal ABI
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Petri Nets as a Music Sequencer

blog.stackdump.com · 53 points · Discussion


    ← Home
    
    
Go to beats.bitwrap.io. Pick a genre — techno, jazz, ambient, drum & bass, 19 in total. Hit Generate. You'll hear a full track: drums, bass, melody, arpeggios. Change the seed, get a different track. Replay the same seed, get the exact same one.

There's no piano roll behind this. No timeline grid, no DAW. The whole thing runs on Petri nets — circles connected by arrows, with tokens moving through them. Every note is literally a token moving one step through the diagram.

A Drum Machine Made of Tokens

Picture a ring of 8 circles connected by arrows. One dot — a token — sits at the first circle. Every tick, it hops to the next one. Some circles trigger a kick drum when the token lands. The rest are silent. The token goes around and around. You've got a beat.

The pattern of hits comes from the Bjorklund algorithm — it spreads K hits across N steps as evenly as possible. With 3 hits across 8 steps you get the tresillo, a rhythm that shows up everywhere from Afro-Cuban son to Rihanna.



That ring of circles? It's called a Petri net. The circles are places, the arrows pass through transitions, and the dot is a token. That's the whole vocabulary. Change the numbers — 4 hits across 16 steps — and you've got four-on-the-floor techno. Same structure, different rhythm.

Each instrument gets its own ring. Kick, snare, hihat, clap — all running in parallel. Make the rings different lengths and they drift in and out of sync, giving you polyrhythm for free. A 6-step hihat over a 16-step kick sounds like the cross-rhythms in Afro-Cuban and West African music, because it is the same math.

Everything Is a Ring

Melodies work the same way. Instead of drum hits, each step carries a note — pitch, velocity, duration. The music theory picks notes that make sense over the chord (chord tones on strong beats, passing tones on weak beats, rests so it can breathe), and lays them out in a ring.

Bass lines? Ring. Arpeggios? Ring. Harmony pads? You guessed it.

Pick a genre — techno, jazz, ambient, drum & bass — and a preset fills in the details: scales, chords, drum patterns, how much swing, how much humanize. The generator assembles a bunch of rings, and the sequencer just... runs them. No AI, no samples — music theory and random numbers with a seed. Same seed, same track, every time.

From Loops to Songs

Loops are easy — tokens go around, patterns repeat. But a song needs intros, drops, breakdowns. The hihat should disappear for 8 bars, then come back. The bass should sneak in during the second verse.

So we added control nets — rings that don't make sound but fire commands like "mute the hihat" or "bring in the bass." A tiny stage director made of circles and arrows.

The first version was hilariously wasteful: a chain of 1,536 individual steps, one per tick, with a command every few hundred steps and nothing in between. It worked! But the project file was 22 MB for a 3-minute track.

The fix: countdown timers. Instead of 384 empty steps before a section change, we put 384 tokens in a single circle and drain one per tick. A special connection (called an inhibitor arc) holds back the control event until the countdown hits zero. Same result, way less diagram:




	
	Before
	After





	Places
	37,148
	800



	Transitions
	37,120
	800



	File size
	22 MB
	242 KB





One circle with many tokens does the job of many circles with one token each. Petri nets are flexible like that.

Transitions Are Just More Net

Auto-DJ regenerates a new track at the boundary, and we wanted a curated filter sweep, white-noise wash, or riser to land on the downbeat — not race the project swap from the main thread.

The first attempt coordinated main-thread timers against worker-side regen state. It mostly worked, except when a user gesture overlapped the boundary and the macro got silently dropped. We were fighting the runtime.

The fix was to stop treating transitions as a side channel. Each Auto-DJ transition is now injected as a one-transition control net with a fire-macro binding. t0 fires on tick 1 of the new track; the worker emits control-fired; the main thread runs the macro through the normal queue. Tick-synchronized by construction, because the Petri net executor is already the scheduler.

Two timing bugs — the project-swap race and the macro-queue drop — collapsed into one piece of structure. The transition is just another token moving through the graph. Details in the v1.1.0 release notes; the curated transition pool itself shipped in v1.0.8.

What the Structure Gave Us

The token state is the only state, so the same seed produces the same track on any machine — no hidden counters, no drift. The same diagram that runs the music can be drawn on screen and watched: when something sounds wrong, we can see a token stuck in the wrong place or a ring out of phase. And because each instrument is its own net and song structure is a separate layer, pulling one out or adding another doesn't break anything else. None of this took extra work; it's just what falls out of having a single primitive carry concurrency, state, and scheduling.

Try It



beats.bitwrap.io — 19 genres, all client-side, nothing to install.

A huge shoutout to Tone.js, which does all the heavy lifting on the audio side. Petri nets decide what plays and when — Tone.js makes it actually sound good. Polyphonic synths, reverb, compression, sub-millisecond scheduling — we got all of that essentially for free. It's one of those libraries where you keep expecting to hit a wall and never do.

The Petri net executor is ~400 lines of vanilla JS, with another ~700 in the sequencer worker. The rest — music theory, generators, UI — is bigger, but none of it is framework code. No npm, no bundler. Tone.js from CDN, a Go server that serves static files, and a 60-year-old idea about circles and arrows that turned out to be a pretty good sequencer.

Source: github.com/stackdump/beats-bitwrap-io

For the formal theory behind why token flow works as a computational model, see Declarative Differential Models. To build and simulate your own nets, try pflow.xyz.
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Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.

Original: https://www.typestax.com/ · Discussion
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Why Are There Statues of Beavers on Top of This Oxford Street Shop?

londonist.com · 46 points · Discussion


We understand how you might've missed Oxford Street's four resident semi-aquatic rodents...

There's plenty to catch your eye on Oxford Street; even more if you raise your gaze above shop level.

If you glance up at the top of 105 to 109 Oxford Street (the building currently home to  Tiger and Footlocker), you'll see a strange quartet of creatures decorating the roof.




Four beavers, the top one holding a scroll(!), have been peering down on Oxford Street shoppers for 130 years.


Can you see them now?

This is because 105 to 109 Oxford Street used to be Henry Heath's Hat Factory and for many years, the hats made here were felted with beaver fur.


Photo courtesy of Secret London.

Henry Heath's name and profession are still visible in a brick façade on the back of the former factory on Hollen Street.


Henry Heath's hat factory from Hollen Street.

The factory's primary product was top hats, which were made using felted fur from, according to their adverts, 'Beavers Otter, Rabbits, Hares and Musk rats.'



Beaver: better than rabbit

So why aren't there rabbits, or better still rats, on top of this Oxford Street architectural beauty?

Well, beaver fur was preferred to rabbit fur in hat-making for its water-proofing qualities: in choosing beavers to top his factory, Heath was showing off the quality of his materials.


Photo courtesy of Darkest London.

Beaver hats were a must-have for the fashionable English gent from the 1550s onwards.

The European beaver was hunted to near-extinction for its fur in the 1600s, but the trade was revived when a Hudson's Bay Company started imports from Canada in the early 1700s.

The four Oxford Street beavers sit on top of a factory that employed around 70 people.

The company, it seems, started life back in George IV's reign in 1822; you can see a relief of George next to that date on the front of the building, alongside Queen Victoria, and 1887, the date the factory was built.


An advert by Henry Heath from an American Exhibition, 1884, courtesy of the British Library. See the full ad here.

According to his ads, Henry Heath refused to supply goods to any 'Co-Operative Stores', a bit like Kellogg's refusing to make cereals for anyone else.

If you were buying a Henry Heath hat, you purchased directly from the factory, at cash price and customers could always rely on receiving 'business-like attention'.

Silk: Better Than Beaver

By the mid-1800s, silk was overtaking beaver pelt as the fashionable choice of finish for top hats. 

This can only have been a good thing, since working with beaver fur was having rather an unpleasant side effect on the people in factories like the one on Oxford Street.


Men in beaver hats in 1886. Photo from the Kingsley studio.

Factory workers soaked the skins in a orange-coloured solution containing mercuric nitrate; a process called 'carroting'. Vapours from the mercury poisoned the workers' nervous systems, making them prone to tremors, irritability, depression, paranoia, dementia and worse.

By the time Heath's factory was built, the expression 'mad as a hatter' would have been in common usage. Sadly, the effects of exposure mercury were also widely known at this time; but it took a very long time for manufacturing practices to change.
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Möbius-Strip Crosswords
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    Randall Rothenberg in the New York Times (1988-08-10) writes that although “Puzzle Makers Exchange Cross Words”
about the fall of ERNE and ESNE and the rise of XEROX and PEACE PLAN, one
Robert Guilbert Sr.



  was ignorant of the dispute two years ago when he developed a competitive crossword game
called Pago Pago and first became aware of crossword fans’ passion for the pastime.




“Guilbert invented the crossword-based game Pago Pago” is repeated in
a news-or-magazine article
reprinted sans bibliographic data on a blog from 2012-03-14. That article begins
“Robert Guilbert Sr. wants to open a Crossword Puzzle Hall of Fame. Or — as Guilbert might say from force of habit —
a museum, shrine, repository, gallery or pantheon of immortals.” (If you know where this article originally came from,
tell me and I’ll update this post!) Anyway, that’s all I can find in print about Pago Pago.


Helene Hovanec’s article “Robert Guilbert’s Crossword Academy”
(CROSSW RD, Nov/Dec 1992) contains no text about Pago Pago, but does include this uncaptioned photograph
of Guilbert (1911–1990) hard at work:





David Steinberg of the “Pre-Shortzian Puzzle Project” blog has mentioned Guilbert
several times
in connection with Guilbert’s short-lived Crossword Academy, and even received in 2016
a very nice blog comment from Guilbert’s son Jonathan
and a little more via email.
Jonathan wrote, in part:



  In the photo he can be seen working on a puzzle that he designed as a “Moebius Strip” — an
“Infinity Crossword Puzzle” — a puzzle without a beginning and an end. He was going to have
this game manufactured and marketed under the name “Pago Pago,” I believe.




Personally I suspect that Jonathan’s hunch was wrong: that the Möbius-strip puzzle and the “Pago Pago” puzzle-game
(whatever its nature was) were two separate projects. However, apparently on the strength
of Jonathan’s guess, the Möbius–Pago Pago hypothesis was reproduced as fact in Adrienne Raphel’s dissertation
“The Crossword Mentality in Modern Literature and Culture”
(Harvard, 2018):
“In 1986, Robert Guilbert, a former ad copywriter from Milwaukee who enjoyed
spending his retirement doing the puzzle, invented a game called Pago Pago, an infinite
crossword on a Möbius strip, and began to peddle it around to crossword fans.”
The same sentence appears in Raphel’s book
Thinking Inside the Box (2020).
The game of telephone continues in Natan Last’s Across the Universe (2025):
“he’d invented a game called Pago Pago, an infinite crossword on a Möbius strip, and wanted to hawk
it to the greats.”





But what does a crossword on a Möbius strip look like, anyway? said I to myself.


Presumably it would be a crossword that loops around on itself from bottom to top (and vice versa).
A crossword that does that on all four edges would be “toroidal,” like this one
(which I found on Keith Calkins’ “tori crosswords” page,
although I infer that Jeff Weeks was the author):





Jeff Weeks has made a bunch of these; see
this PDF from MoMath. In fact he’s even made
crosswords “on a Klein bottle.” Here the right and left edges connect as before,
while the top and bottom edges connect with a Möbius half-twist.





The above crossword is neat because despite being 5x5, its two longest entries are 9 letters each.
But it’s less than perfectly satisfying in that half of the Across entries read right-to-left; and in
that if it actually wrapped around on itself with a half-twist, wouldn’t the letters wind up backwards
too? Then 6-Down wouldn’t be MESSENGER but
rather MESSENGER, and
so on. (2-Down mirror-reverses very nicely, though!)


Now, a real mathematical Möbius strip, says Martin Gardner,



  is what topologists call “nonorientable.”
Imagine the strip to be a true surface of zero thickness.
Embedded in this 2-space are flat creatures
that are mirror-asymmetric (not
identical with their mirror images). If such a creature moves once around the
band to rejoin his fellows, he will have changed his parity and will have become
a mirror reflection of his former self.




If our “flat creatures” are the letter-forms of the crossword entries, then when the crossword
loops around on itself the letter-forms will change parity: S becomes S,
and so on. So the only letters we seem to be able to use are the vertically symmetric ones, and
we’ll have great difficulty constructing any crossword more complex than the following
infinite jest:


[image: A Möbius strip with "HAHAHA..." written vertically]


Or we could loop horizontally with horizontally symmetric letters (HEEHEEHEE…). But to
create entries that aren’t infinitely long, we should create a diagonal “ladder” of words instead
— as I fancy I see Robert Guilbert doing in that photo! If our “ladder” runs diagonally
down and left, like this:




then we’ll be able to use letters whose axis of symmetry is on that 45-degree line, such as (of course) O and X,
but also L: “LOX” horizontally will flip to produce “XOL” as one of the Down entries. In fact we can also use W,
which (if you draw it just right) flips to become E; H, which flips to become I (with serifs); C, which flips
to become U; and even D, which (with long serifs) flips to become a nice round capital A.
This gives us enough degrees of freedom to create the following Möbius-strip crossword:





Print out this strip and tape the ends together with a half-twist. Fill it out with a heavy
ink marker and you’ll find you only need to solve the first five clues — then you can flip the
strip over and read off the answers to the last five clues in the letter-forms that have bled
through the paper! (Or hold the back of the paper up to the light; or, for the really lazy,
just lay a mirror alongside it.)


Mine is not a good crossword. Not only does it have awful fill, it repeats entries:
six of the Acrosses are repeated among the Downs. But it was the best three-letter ladder I could find
even with computer assistance. My dictionary of possible answers consisted of only 23 pairs
of words. (Remember, every Across entry flips into a Down entry: if we have LAW across, we necessarily
get EDL down. And since EDL isn’t a word, LAW isn’t in our dictionary either.)
Words mirrorable this way of more than three letters are rare as hen’s teeth: HOWL flips into LEO I,
ALOE into WOLD, and ALOUD into A COLD; that’s about all.


Can you come up with a better Möbius-strip crossword? or do you have additional information on
Robert Guilbert’s Pago Pago project? Email and tell me about it!





See also:



  	“Fully Schrödinger crosswords” (2025-01-03)
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  Carl’s Required Reading


As an engineering leader, I often send articles to my team, which I jokingly call “required reading”. My goal is to help us digest some of the wisdom of other programmers who have probably faced challenges similar to ours. By popular demand, I’m putting the list here for anyone else interested!


Most articles are on this list because they make a point that I think is important or insightful about how to create good software. Some of the points in here reinforce my opinions about certain things (for example, ORMs are bad, and frontends should be simple). You may disagree! But at least you will hopefully get something valuable out of the article, even if it is that you feel the opposite way.


These articles are technical, and if you are not a programmer you will probably not find them interesting.


This list may be a little overwhelming, so I have annotated my favorite articles with a star. I have also written a brief summary of why I think each article is important.


Coding practices


⭐ The Grug Brained Developer

If I could recommend only one article to new and experienced programmers alike, this would be it. Complexity bad.


The Wrong Abstraction

It’s really tempting to see code duplication and immediately rush to eliminate it by consolidating it somewhere. This essay is adapted from a 2014 talk about factoring object-oriented code and talks about situations where this may not be appropriate. You need to understand this to effectively push back against coding agents which are motivated to create a “single source of truth” everywhere.


Complexity Budget

When projects get too complex, progress seems to stop very suddenly. This essay is about understanding this phenomenon and trying to forestall it as long as possible.


Locality of Behavior

Programmers (and coding agents) often try to achieve Separation of Concerns (SoC) or eliminate code reuse by creating numerous helper functions. There’s a tradeoff between this and Locality of Behavior, a principle which encourages us to make the behavior of code as obvious as possible when looking only at that one unit.


Yagni

Creating speculative features with the future in mind is basically always a bad idea.


Parse, Don’t Validate

This one takes a little work to understand, but the basic idea is that if you ensure that a piece of data has a certain property, you should encode that property directly in the object’s type. This will cause code changes that break the assertion to throw type errors at compile time, rather than value errors at runtime.


Platform


⭐ Steve Yegge’s Google Platforms Rant

There is a ton of really good stuff in here, especially about accessibility and setting up software organizations. I do not recommend every company enforce the Bezos mandate, but you should think critically about whether you can expose your service’s features to other teams in a programmatic way. It’s also just fun to read.


Frontend


⭐ HATEOAS

In web applications, state is often encoded and stored separately from both the frontend markup and the backend (for example, with React’s useState). Often, it makes more sense for state and the user’s allowed actions to be directly stored in and derived from the html served to the user. This is tightly related to the original concept of a REST API (most modern “REST” APIs do not actually follow the REST constraints). I have also written briefly about HATEOAS on my own site.


Components and Hooks must be pure

The biggest problem I see when people move from writing backend code to writing React is that they try to write the frontend imperatively. That is, they try to tell the computer what to do, line by line. This typically involves the overuse of state and side effects, common in object-oriented programming. Instead, the frontend should be declarative. That is, you should tell the computer what you want to get back. To support this, (modern) React is designed around a functional programming style. Every component is a function, and state and side effects are avoided except for where they are truly necessary, in which case hooks are required. I recommend reading all the React docs, but if you just want to focus on one, this is the best.


Understanding useMemo and useCallback

useMemo and useCallback are the most misused hooks in React (besides maybe useEffect), and both agents and humans love to throw them in everywhere. This article is a guide to where they are actually necessary.


Hypermedia Systems - Components of a Hypermedia System

If you want to write a good frontend, it is very valuable to understand the model around which HTML is based. This is a great chapter of a great book which will help you maximize your use of the browser’s design, rather than seeing HTML as “an awkward, legacy markup language that must be grudgingly used to build user interfaces in what are increasingly entirely JavaScript-based web applications.”


Databases


⭐ The Vietnam of Computer Science

I am a certified ORM-hater. I think they are seductive for new projects, but quickly begin to cause performance issues and confusion. As an example, see this OpenAI article about scaling Postgres:



  Many of these problematic queries are generated by Object-Relational Mapping frameworks (ORMs), so it’s important to carefully review the SQL they produce and ensure it behaves as expected.




This is the best essay against ORMs that I have read and, even though it’s long, I recommend it highly.


Wikipedia - The Object-Relational Impedence Mismatch

Some more ammo in my anti-ORM crusade. This is more technical but more succinct, so if you’re just looking for the bullet points I’d read this.


Introduction to PostGIS - Geography

PostGIS (and geospatial databases) require a little getting used to. It’s good to understand the new data types you’re working with when you build a map-based data visualizer. PostGIS is a great database and its foundational data type is geography.


Postgres Docs Chapter 14 - Performance Tips

This is a great article to have read when your database starts slowing down. Knowing how to use EXPLAIN and EXPLAIN ANALYZE is on par with knowing how to use a debugger, in my opinion.


Paging Through Results

Most people use LIMIT and OFFSET when building pagination systems. If you are paginating through a lot of data, these get slow (especially when loading high-number pages). This is a good overview of some other options to get around this problem. I also talk about this on my site.


Asynchronous programming


A Conceptual Overview of asyncio

Many people are just thrust into async programming and don’t really understand what’s going on, but learn it as they go. Often this leads to embarrassingly basic asyncio mistakes like making blocking calls inside async functions. This is a good article from the docs which should make it clearer what asyncio is doing under the hood, and therefore teach you how to use it best.


What Color is your Function?

Bob Nystrom is one of my favorite programming authors. This is an example of how async programming systems often have fundamental flaws. There’s not much you can do (besides use a different language) but this will at least teach you that some of the async programming limitations that you hit are fundamental, and not just a skill issue.


Encoding


The Absolute Minimum Every Software Developer Absolutely, Positively Must Know About Unicode and Character Sets (No Excuses!)

Reading this earlier in my career would have saved me hundreds of hours incorrectly parsing data collected from the internet.


Books


These books have shaped the way that I feel about programming, design, and managing software projects.


The Design of Everyday Things (Amazon)


Lots of people seem to think that “design” means making things look pretty. Really, design is about anticipating the needs of your user and making your product fulfill those needs as well as possible. Often this second meaning of design runs contrary to the first, and in these cases you should choose the second. The early example of “Norman Doors” in the book is a great illustration of this, along with the wry observation that the doors “probably won a design prize” even though the author can’t figure out how they work.


Designing Data-Intensive Applications (O’Reilly) (Amazon)


Liking this book is such a meme, but it actually is really great. It’s also one of the few programming books that works well via audiobook. My favorite chapters are 7 (Transactions) and 10 (Batch Processing). While some may disagree, I think this is a great introduction to databases too, and makes you think hard about what you actually want to optimize in your data system (even if you are not serving a zillion users).


Crafting Interpreters (free online)


This is a great, encouraging, fun book which teaches you how to build an interpreter, first in Java for simplicity and then in C for performance. While you can read along and write the Java code directly, I think it’s even better to try implementing the interpreter in another language of your choice, so you have to engage your brain more. I used rust.


Category Theory for Programmers (free online) (order hardcover)


While this book is a little hardcore, it’s the best intro to category theory that I’ve seen (though if you’re a fan of rigor, you may want to google some of the formal definitions yourself). Read this if you want to write good functional code while also flexing on your coworkers by using words like “functor” and “monad”.


The Mythical Man-Month (Amazon)


This book was published in 1975 (!!) and revised most recently in 1995, but it is still incredibly relevant. In fact, as programmers become armed with AI tools, some of the chapters (like chapter 4, Aristocracy and Democracy in System Design) seem more applicable now than they were in 1995. Read this if you want to manage a programming project and have it succeed.
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  ἄνδρα μοι ἔννεπε, μοῦσα, πολύτροπον
     Tell me the man, Muse — the man of many turnings

  
  ΟΔΥΣΣΕΙΑ

  
  
    from the Greek of Homer  · 
    translated by Claude (Fable 5)  · 
    edited & produced by Chris Duffy
  




  [image: Cover: a Geometric-period Greek ship in bone on a wine-dark ground, framed by meander bands]

    A complete line-for-line English translation of Homer's
    Odyssey — every one of the 12,107 English lines keyed one-to-one to its
    Greek line, in a loose five-to-six-beat unrhymed measure.

    Each book carries a scholarly annotation apparatus, and the volume closes
    with a full index of names and places — pronunciations, epithets, kin, and
    linked citations.

    
      24 books

      12,107 lines

      1,260 notes

      434 index entries

    

  





  Read it, or hear it

  
  The EPUB has working bidirectional footnotes and a fully linked index.
     On Apple Books & Kobo the notes appear as tap-to-reveal popups.





  Listen

  The whole poem read aloud — all twenty-four books, in a single narrating
  voice from end to end. Start anywhere; the player's list holds every book
  in order.

  
    
  

  Also on YouTube.




  What's inside

  
    Line for line
One English line per Greek line, same numbering —
      you can read the two side by side.


    The formulas kept
Homer's repeated epithets and whole-line
      refrains recur verbatim in the English wherever the Greek repeats.


    Annotated
1,260 notes on the language, the myth, and the
      translation choices — as endnotes at the close of each book.


    Indexed & spoken
Every named person and place, with a
      traditional anglicized pronunciation and links to every appearance.


    Read aloud
A full audiobook of all twenty-four books,
      narrated end to end in a single voice.


  




  About the text

  The Greek is A. T. Murray's Loeb text (1919, public domain), digitized by
  the Perseus Digital Library. The English translation is original to this
  project. The source, the build pipeline, and every edition live in
  the repository.
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			Last week, I updated my blogroll to include everyone in my RSS feed reader. While I read a lot of topical blogs and newsletters, I also follow a goodly number of interesting people I don’t know as well as acquaintances. I didn’t include these personal blogs on my blogroll before, but decided it was time to add them.


After starting the process of pulling my website off of Google, I declared myself all-in on people; expanding my blogroll is part of that process. I used to think of blogrolls as for people I knew IRL, but I’ve come around on it. Hence, my blogroll is full of “Internet strangers.” (It’s still not representative of everyone I follow since I follow a lot of people through micro.blog instead of RSS, but one step at a time.)

This post is my contribution to the November 2023 IndieWeb Blog Carnival, organized by Alex Sirac on the theme of community and belonging.

Changing the focus of my follows

Over the years, I’ve shifted my news consumption away from publications and towards referrals from real people, but it’s not just my sources of news that have shifted: I am trying to give more of my attention to people, not events. To the things that matter in people’s daily lives. I want less of my energy and attention going to “newsworthy” events far removed from my sphere of influence and more to living non-reactively. Instead of gathering information, I’ve changed my selection criteria for which feeds to follow towards connection and sociability.

When I’m not overwhelmed with the emotional onslaught of international and national news presented in ways designed to make us fearful or enraged, it’s easier to hear the everyday concerns of people and see the patterns of life. Personal websites represent a return to human scale.


How I decide who to follow

I follow folks more liberally than I used to on social media, where I felt weird following people who weren’t “creators” of some type. Individually, most people don’t publish that frequently on their personal websites, so I have room in my feed reader for lots of people.


When I’m referred to another person’s personal website, if I appreciate the first thing I read there, I’ll poke around to get a feel for what they write about. I look at recent post titles, their about page, the books they’ve read lately, and see if anything catches my eye or we have any overlapping interests. People are interesting, especially when they’re talking about the things they care about! I particularly enjoy following people from different parts of the world. I loosely aim for gender parity in the feeds I follow, but it can be tricky to stick to. (I include newsletters in my count, which makes the balance much better.)

Why I like following personal blogs

Personal blogs are the perfect distillation of all the siloed online publishing channels: the everyday themes and highlights of Instagram coupled with the commentary of Twitter [stet] and book reviews of Goodreads, at a leisurely pace with no character limit, hyperlinks and unlimited photos.

Yes, I want to see what you ate for lunch. 

Yes, I want your snarky take on this week’s tech culture kerfuffle. 

Yes, I want to hear the song you’ve had stuck in your head all week. 

I like hearing about the trials and triumphs of other normal people’s lives, seeing what goals they pursue and what they care about enough to write about. I gather book recommendations from others’ reviews, sample others’ taste in music, and delight in the daily wonders of others’ worlds: the cat luxuriating in a strip of sunshine, the stream in the dappled light of an open forest, the neat-looking conjunction of lines on the wall they passed on their morning walk. While social media emphasizes the show-off stuff — the vacation in Puerto Vallarta, the full kitchen remodel, the night out on the town — on blogs it still seems that people are sharing more than signalling. These small pleasures seem to be offered in a spirit of generosity — this is too beautiful not to share.

Much talk about social media has centered on authenticity, when we all recognize that social media is performative. Personal blogs are where the authenticity’s at. Being self-motivated, bloggers can write about their full range of interests, an openness that’s hard to replicate in offline interactions. (Reading a good blog post and responding to it is kind of like having an awesome conversation with a stranger without having to hurdle the social niceties first.) As an open and self-contained platform, blogs escape many, if not all the context collapse issues of social media. Blogging’s affordances enable a greater range of self-expression and support self-publishing more mediums than do social media.

Hardly strangers

Although I may never interact with all the folks whose blogs I follow, reading the same blogger for a long time does build a (one-sided) connection. I may not know you, author, but I am rooting for you. It’s a different modality of relationship than we may be used to in person, but it’s real: a parasocial relationship simmering with the potential for deeper connection, but also satisfying as it exists.


As Roy Tang puts it:

I write in public because we as humans have so much in common, even if we aren’t aware of it.


And then, some folks I do interact with! I try to follow back people who comment on my site, which makes it more likely that I’ll respond or link to something of theirs in the future. Sara Jakša and I traded blog posts back and forth in an extended written discussion. When others in the IndieWeb respond to articles I wrote on their own sites, thanks to Webmentions, I get to hear about it, even if it’s someone who I don’t follow yet 😊


So strangers is a bit of a misnomer.

Connection breeds connection

To me, today’s independent web feels lively; there are more people writing on their personal websites than I could ever follow. All year I’ve been feeling the blogging buzz build. More than 200 bloggers have participated in a recent blogging meme.* Things are happening in Blogland.


Danah Boyd points out that the success of a social platform is all about the network:

But the graph of connections was not the only relevant graph. The other critical graph was the graph of norms. Founders were, unsurprisingly, hyper enthusiastic about the thing they created. They posted a lot of content — and they encouraged the people they invited to do the same. So there was an enthusiasm from the getgo. And as new people came on, they got creative, they pushed at the norms, they expanded their networks. Divergent norms sat alongside one another. Geek Friendster was different than queer Friendster. The kernel of all of this was vibrancy. These dense norm-infused networks felt vibrant to those who were a part of them.


The network is vital for blogging, too. Social media is fading as it shifts more and more towards the few who post and the many who follow; But the more effort I make to link out to others on my blog, the more I feel included as a part of the online community.

I used to be jealous of people who had “Internet friends.” I assumed the only way to meet people online was on LJ or forums, and I was into blogs. On my old website, I wrote a lot of contemplative essays that didn’t link out much; what I write now is more conducive to linking. To conversation. Since I started participating in the IndieWeb and using IndieWeb tools for cross-site communication, I’ve met all manner of people. And the more “whole” people (as Bix puts it) I read, the more I’m likely to interact with in some way (linking or commenting). Linking generously (and purposefully) is the blogger version of being friendly.

Ben Werdmuller succinctly expresses how valuable blogs are for participating in online community:

Blogging might seem like a solitary activity, but it’s very, very social. Even the name — a pun derived from weblog = we blog — is about community.


There are people on the other side of my blog; and I am one of those people on the other side of other people’s blogs 😉

Even when the conversation isn’t direct, blogging is community the way neighborhoods are — you don’t know everyone who lives nearby, everyone’s got a slightly different set of connections, but living in the same environment where common concerns might arise and sharing just some of these cross connections to hear rumblings through the grapevine means ideas and vibes will diffuse through. I might not follow someone’s feed, but get referred to their writing regularly nonetheless through others who do.

I like the way Bix Frankonis describes the emergent connections between bloggers:

All of these things are interconnected, even if barely any part of it is in direct response to any other part of it. Even when not talking about blogging, specifically, all of these people are talking about the same things.

In a very real way, even if none of them ever see the others’ posts, they’re also talking to each other.


Publishing the words is only one side of the equation; the readers and the connections they make between the bloggers they read, each reader with a distinct network, is also key to a rich blogging community.

Colin Walker sums up nicely the way we think together through our blogs:

Yet, putting words out there (whether or not anyone reads them) is, indeed, talking to other bloggers — whether or not we know they exist. Those words combine into a collective blogging unconscious waiting for someone to unravel the threads and weave the web.


Making a fleet of many blogs

At its heart, blogging seems practically made to be a social text: its hypertext functionality enables linking to referenced works that authors in other mediums are reduced to citing. This interactivity invites a conversation between reader and text. However, bloggers’ individual design and architecture choices influence whether our website is set up as more of a curio shop — look but don’t touch — or a rowdy pub — the gang’s all here! In charge of our own publishing platforms, we choose what connective technologies to implement (e.g. do we want to federate?) and how to moderate comments. We get to decide how much interaction, and in what form, we are comfortable with through and displayed on our websites. Everything that goes into place-making online.

Matt Webb points out that the Internet creates spaces in a way other media doesn’t:

There’s no necessary reason why human presence transmits through electricity and silicon. Books carry thought and stories and they are incredible in their own way, and we give the written word its deserved credit. Radio broadcasts feel live but in only one direction.

The internet creates new architectures that the brain feels as space yet don’t exist.


And as creators — and controllers — of these interconnected spaces, bloggers have a lot of influence over the social norms of the medium. What we decide to blog about and how we do so helps shape the social norms of blogging culture in the 2020s.

We’ve seen during other moments of transition online that community norms can change with a lot of new folks joining quickly, but I suspect blogging’s adoption and connection rate is slow enough to not collapse under this. Instead, I see today’s social transition phase, where people are casting about for “where to be online,” as a critical moment in the blogging world to invite and welcome new bloggers — as well as model the social norms we want to see people follow on their blogs.

Cue: the return of the blogroll

A decision frame I’m trying to follow for my website is prioritizing what will bolster a connected Internet community — another form of always taking opportunities for connection. Pointing to other folks’ personal websites on my blogroll supports that end.

Blogrolls used to be a social norm in the blogging community, but are less common today. John Willshire points out that one contributing factor might be shifts in design practices — towards responsive design and a “cleaner” aesthetic that both discouraged sidebars, where blogrolls once dwelt. I would guess that another contributor of the dwindling blogroll was how many people quit blogging. A blogroll full of dead sites is a sad thing.

But we can restore — and even reinvent — the blogroll, recognizing the value it provides in helping build a connected internet and world of blogs: the function they can serve in connecting people.


Syndicated to IndieNews
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: Psychological Warfare in Reverse Engineering

github.com/xoreaxeaxeax/repsych // domas // @xoreaxeaxeax


Overview


The REpsych toolset is a proof-of-concept illustrating the generation of images
through a program's control flow
graph (CFG).




	A typical function's CFG
	A REpsych generated CFG





	[image: cfg]
	[image: repsych]





There is no specific point to the project (other than to show that it can be
done), but possible (non-serious) applications are outlined in the DEF CON
presentation.

The program works reliably with all tested versions of the IDA Pro reverse
engineering tool, and semi-reliably with other CFG viewers (Hopper, BinNavi,
radare2, etc).


Usage


The toolset translates source images into functioning programs, such that the
program's control flow graph generates the source image.

To generate a new program from an image:


	Save the image in the gfx/ folder as a 24 BPP bitmap.

	Run "make image" in the root directory of the project, where "image" is the
name of your image, without the extension.



Two functioning programs will be created: repsych_v1 and repsych_v2.  Each uses
a different strategy for ensuring the CFG renderer correctly places the CFG
nodes.


Tips


The tool will create a basic block (CFG node) for each pixel of the source
image; as such, you should try to use small source images (not larger than
100x100), and you may need to increase the number of allowed nodes in your CFG
viewer.

When using an image of text as input to the tool, first convert the image to a
2 BPP black and white bitmap first, then to a 24 BPP bitmap; this will remove
non black and white colors, and give the best results in the control flow graph.


Examples


[image: Example 1]

[image: Example 4]

[image: Example 3]

[image: Example 2]

[image: Example 5]


References


The technique is outlined in detail in the DEF CON
presentation.

Slides from the presentation are provided
here.


Author


REpsych is a proof-of-concept from Christopher Domas
(@xoreaxeaxeax).
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Guarded methods make it possible to attach constraints to the
receiver (self) only for certain methods, meaning these methods
can only be called if the receiver satisfies those constraints (these
guards). OCaml does not, syntactically, allow
defining this kind of method directly. In this note, we’ll look at
how to encode them using a type equality witness.

Problem presentation

When a language (where type checking is done before the program runs,
like in Java or OCaml) introduces parametric polymorphism (Java's
generics), it's sometimes possible to constrain type variables. For
example:

class MyClass<T extends S> { ... }


We make MyClass generic by assuming that the type variable T is a
subtype of S. The problem is that the constraint applies to the
entire class. Yet sometimes, we’d like to have constraints apply
only to certain methods. For example, let’s say we have a class
MyList describing a list:

class MyList<A> extends ArrayList<A> {
   public int length() {
     return this.size();
   }
}


How can we define a flatten method that, for a list like [[1, 2, 3], [4, 5]], would produce the list [1, 2, 3, 4, 5]? If we place
the constraint at the class level, we force our list to be "always a
list of lists," which is very limiting. To implement such a method,
we have three theoretical approaches available.

Moving the method outside the class

The first solution is the most obvious: simply "cheat" by moving the
method outside the class body (for example, into the static context or
a companion object):

class MyList<A> extends ArrayList<A> {
   public static <A> MyList<A> flatten(MyList<MyList<A>> list) {
      // Flatten's implementation
   }
   public int length() {
     return this.size();
   }
}


This approach works and doesn’t require any special ceremony. However,
it forces the developer to keep track of which methods are in the
class body and which are in the static context. Moreover, it breaks
the systematic approach of sending messages to an instance (often
presented as one of the key arguments in favor of object-oriented
programming).

Extension methods

Kotlin (and others, like
C#) offer
extension methods
which, in addition to allowing the extension of an already existing
class (which can be very useful for adding behavior to the String
class, which is final in Java), also provide more flexibility in
defining the receiver. For example, we could write flatten like
this (in Kotlin):

class MyList<A> : ArrayList<A> { ... }
fun <A> MyList<MyList<A>>.flatten() = ...


Even though this solution seems nearly perfect, it still requires the
method to be defined outside the class, which might potentially
mean having to make certain members of the class public in order to
be accessible from an extension (looks like potentials leaky
abstractions). However, it still preserves the systematic
message-sending approach while allowing for more fine-grained
qualification of the receiver.

Guarded methods

The final approach is probably the most ideological, as it keeps the
method definition within the class. It doesn't force any escaped
abstractions. This is the idea of guarded methods, the ability to
add constraints on the generic parameter at the method definition
level. In an imaginary syntax (this code compiles because it's not
syntactically invalid, but it doesn’t produce the intended effect):

class MyList<A> : ArrayList<A>() {
    fun length() = size
    fun <B> MyList<MyList<B>>.flatten() =
        // Implémentation de flatten
}


Even though this doesn’t seem significantly different from classic
extension methods (as evidenced by their syntax, which inside the
class body seems sufficient), it addresses all the issues raised
earlier:


	we can characterize the receiver more precisely than in a normal method

	we don’t break the regular message sending

	we still benefit from available members (so we don’t escape
representations)



Although guarded methods seem necessary, unfortunately, I don’t know
of any mainstream languages that allow their definition. That’s very
sad. Fortunately, in OCaml, it is possible to encode them.

OOP/FP symmetry: theory and practice

Since guarded methods are quite rare in popular programming languages,
I discovered their existence fairly recently while reading the
slides
from the presentation "The Object-Oriented/Functional-Programming
symmetry: theory and
practice" by Gabriel
Scherer.

I recommend this presentation, which showcases a symmetry between
the tools of statically typed functional programming and
object-oriented programming. Even though this symmetry has been
observed and studied many times, the presentation is comprehensive and
accessible (and relatively unbiased, discussing the pros and cons of
both approaches). Unfortunately not covered during the presentation
(time is often the enemy of a presenter), an entire section on
guarded methods is included in the slides. The original example offers
a symmetrical observation between the implementation of the flatten
function in a classic functional style:

type 'a list = ...
let rec length : 'a list -> int = ...
let rec concat : 'a list -> 'a list -> 'a list = ...

let rec flatten : 'a list list -> 'a list = function
  | [] -> []
  | x::xs -> x @ flatten xs


And the implementation of a flatten method if we were in the
object-oriented world, posing exactly the problem introduced in this
note. The question is: what type should flatten have?

class type ['a] olist = object
  method length : int
  method concat : 'a olist -> 'a olist

  method flatten : ???
end


He therefore proposes this syntax, which implies a guard on the
flatten method:

method flatten : 'b olist with 'a = 'b olist


This syntax allows describing a guarded method and could be
generalized like this: method method_name : return_type with generic_type = other_type. Similar to substitutions in modules,
we could specify constraints on multiple generics using and. For
example: method foo : string with 'a = string and b = int for a
class parameterized by two types: class ['a, 'b] t.

Additionally, this syntax would also allow defining specific behaviors
elegantly. For example, for our olist type, we could provide a sum
method if the elements of the list are integers:

class type ['a] olist = object
  method length : int
  method concat : 'a olist -> 'a olist
  method flatten : 'b olist with 'a = 'b olist
  method sum : int with 'a = int
end


All of this sounds extraordinary, but unfortunately, this syntax is
not available in OCaml. That’s annoying! Don’t worry, it is possible
to encode it using a few small tools.

Guarded methods in OCaml


Even though I had a fairly clear idea of the tools to use for
encoding guarded methods, after running into a few corner cases, I
decided to call on someone in the OCaml community who never asks
questions but always answers them expansively: Florian
Angeletti, also known as
Octachron. (A fun little note: octachron is the name of a MIDI
drum sequencer, so when I searched his nickname on Google, the
suggestions immediately included octachron ocaml).



Our goal is to allow adding a constraint to certain methods so that
they are only accessible if the receiver’s type satisfies it. Without
modifying the language syntax, modeling a constraint can consist of
providing an additional parameter that enforces it. In other words,
we want to provide evidence.

Provide a type equality witness

Since the introduction of generalized algebraic data
types
in the language, there is a fairly straightforward way to define a
type equality witness:

type (_, _) eq =
  | Refl : ('a, 'a) eq


The eq type, which has only one constructor: Refl, allows
representing type equalities not known by the
type-checker. Since we can only construct Refl values that
associate two equal types, instantiating Refl within a scope
guarantees that those types are equivalent. For example:

type other_int = int
let _ : (int, other_int) eq = Refl
(* Now, we have a proof of [int = other_int]. *)


This example is somewhat artificial because here the compiler knows
perfectly well that int = other_int. However, there are cases where
the compiler cannot know this. For example, when data is provided at
runtime, where it makes perfect sense that the type-checker has no
information about a type, or when the type’s representation is hidden
by abstraction.

The goal of this note is not to delve into eq, so let’s just keep in
mind that if we can construct a Refl value, we have a guarantee that
two syntactically different types are actually equal.

Constrain with eq

Let’s return to our example that provides an object API for a
list. Here is its interface:

class type ['a] obj_list =
  object ('self)
    method length : int
    method append : 'a list -> 'a obj_list
    method uncons : ('a * 'self) option
    method flatten : ???
  end


To give a type to flatten, we want to impose that 'a (the type
parameter of the obj_list class) is a list. In other words, we want
a proof that 'a is of type 'b list. That is, to guarantee that
'a and 'b list, though syntactically different, are equal. It’s
simple: just require a value of type ('a, 'b list) eq to be
provided:

method flatten : ('a, 'b list) eq -> 'b list


Now that we have an interface describing a list with a flatten
method that constrains the receiver to be a list of something, let’s
concretely implement a class that implements obj_list.

Implementing the interface obj_list

The first methods (length, append, and uncons) are
straightforward to implement:

let my_list (list : 'a list) =
  object (self : 'a obj_list)
    val l = list
    method length = List.length l
    method append x = {<l = List.append l x>}
    method uncons = match l with [] -> None | x :: xs -> Some (x, {<l = xs>})

    method flatten = ???
  end


Now, let’s focus on flatten. We will recursively traverse the list,
concatenating each element to the previous one. For example, [[1]; [2]; [3]] will become [1] @ [2]; [3]. Beyond the somewhat noisy
annotations, the entire trick lies in instantiating Refl to provide
evidence that 'a = 'b list.

method flatten : 'b. ('a, 'b list) eq -> 'b list =
  let rec aux : type a b. a #obj_list -> (a, b list) eq -> b list =
  fun list witness -> match list#uncons with
    | None -> []
    | Some (head_list, xs) ->
        let flatten_list : b list =
          let Refl = witness  in head_list
        in flatten_list @ aux xs witness
  in aux self


Adding a guarded method sum

Now that we’re able to constrain certain methods, let’s try adding a
sum method that produces the sum of a list of integers! First, let’s
add sum to our interface. This time, we want to constrain our type
parameter to be int. To do that, we simply take ('a, int) eq as a
type equality witness:

class type ['a] obj_list =
  object ('self)
    method length : int
    method append : 'a list -> 'a obj_list
    method uncons : ('a * 'self) option
    method flatten : ('a, 'b list) eq -> 'b list
    method sum : ('a, int) eq -> int
  end


Next, we can implement the sum method, which is just a use of the
fold_left function.

method sum : ('a, int) eq -> int =
  let aux : type a. a list -> (a, int) eq -> int = fun list Refl ->
    List.fold_left (fun acc x -> acc + x) 0 list
  in aux l


The implementation of sum is logically simpler than that of
flatten because it doesn’t introduce additional type variables. And
we can test our different methods: we can invoke flatten on an
object of type 'a list obj_list and sum on an object of type int obj_list.

let a = my_list [ [ 1 ]; [ 2 ]; [ 3 ] ]
let _ = assert ([ 1; 2; 3 ] = a#flatten Refl)
let b = my_list [ 1; 2; 3; 4 ]
let _ = assert (10 = b#sum Refl)


If we try to apply a guarded method with the wrong type, for example,
trying to sum our list a (which is of type 'a list obj_list), the
program will not compile. This makes sense, as we are trying to call a
guarded method without respecting the imposed constraint.

1 | let _ = a#sum Refl
                  ^^^^
Error: This expression has type (int list, int list) eq
       but an expression was expected of type (int list, int) eq
       Type int list is not compatible with type int


Exactly the expected behavior! We can now define methods that
constrain the receiver’s type by means of a type equality
witness. Mission complete!

To conclude

It is surprising that guarded methods are not present in all
statically typed OOP languages, since they allow expressing more
methods while preserving the message-passing semantics so dear to
object-oriented programming. Not being a heavy user of object-oriented
programming languages (OCaml is the only one I use regularly), I’m not
aware of languages offering syntactic support for guarded
methods. However, I recently learned, pointed out by Nicolas
Rinaudo, that the language
Scala uses a similar encoding, but
where the type equality witness is provided implicitly, thus
lightening the call and not forcing the user to manually provide
Refl.

Even though the encoding is somewhat heavy, and one could imagine
native language support to simplify the definition of guarded methods,
explicitly manipulating a type equality witness allows us to encode
them. Is it useful? Since OOP programming is rarely encouraged in
OCaml, probably not, but it was still fun to present a concrete and
practical use case for equality witnesses!
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Company A has acquired Company B, C, and D. How do we organize their sites, for multiple products with different audiences, while making it easy to find relevant product information and quickly understand how the products work together?




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




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




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





	day-to-day responsibilities




	previous experiences making IA decisions, positive or negative




	perception of the areas with the highest potential for company growth




	professional goals






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




How Company A plans and delivers items.




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




Put users into categories




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





	Location (by country, city, district)




	Clinical discipline (nursing, surgery, pharmacy)




	Clinical specialty (dermatology, ethics, pathology)




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




	Role (educator, administrator, researcher)




	Institution (academic, commercial, non-profit)






For patients of healthcare providers, groups may include:





	Insurance type




	Age group




	Risk level






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




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




Test with a small group of users




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





	Do labels match user language?




	Do groupings match users’ mental models?




	Does content hierarchy reflect user goals?




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






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




Think horizontally, not vertically




What do I mean by this?




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




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





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




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






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




Vertical vs horizontal content thinking



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




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




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




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




Key takeaways




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





	Start with user goals




	Identify commonalities across products




	Identify opportunities for consolidation and removal across content




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




	Put users into categories




	Test with a small group of users




	Provide multiple information pathways to improve discoverability




	Be prepared for content discussions to get heated






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





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