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Apple sues OpenAI, accuses ex-employees of stealing trade secrets

9to5mac.com · 1528 points · Discussion

https://www.macrumors.com/2026/07/10/apple-sues-openai/

Original: https://9to5mac.com/2026/07/10/apple-sues-openai-trade-secret-theft/ · Discussion
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Einstein's relativity rules chemical bonds in heavy elements, new research shows

brown.edu · 371 points · Discussion

https://www.science.org/doi/10.1126/science.aei1285

Original: https://www.brown.edu/news/2026-07-09/chemical-bonds-relativity · Discussion
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Female US rower completes historic solo journey from California to Hawaii

theguardian.com · 153 points · Discussion

A Grand Canyon river-rafting guide who aimed to become the first US woman to row solo across the mid-Pacific has completed a record-breaking journey from California to Hawaii.
Hundreds of people gathered to cheer on Kelsey Pfendler as she pulled into a Honolulu harbor on Friday night on her 21ft rowboat, Lily, after nearly a month and a half at sea, local media reported.
Pfendler, who launched from Monterey, California, in May, set out to become the first American woman, youngest woman and fastest woman to make the more than 2,400-mile (3,900km) journey solo, according to her website. Hundreds of thousands of people followed along with her journey on social media, where she shared the highs, lows and quirks of her trek in videos taken as she bobbed alone on the vast ocean.
Pfendler appears to have broken both the previous women’s speed record as well as the men’s speed record, according to records maintained by Ocean Rowing Society International, which adjudicates ocean-rowing achievements for Guinness World Records. The organization didn’t immediately respond to requests for comment from the Associated Press about Pfendler’s finish.
[image: A woman with a sunglasses tan, wearing a tank top and bandana and watch, taking a selfie on a small craft, surrounded by water.]
Kelsey Pfendler. Photograph: YouRowKelseyThe rowing society’s online records showed on Saturday morning that Pfendler finished in just under 44 days, faster than the previous comparable female record-holder’s 86 days or the male record holder’s 52 days as recorded by both the society and Guinness World Records.
Pfendler’s video diaries explained the logistics of her passage and survival on the ocean. She detailed challenges including blistered hands, the struggle to sleep amid stiff winds and the mental and physical struggle of coping with sometimes-unfavorable currents and wind.
She explained how she cooked, protected her skin from the sun, washed her clothes and made fresh water.
In some videos, her voice cracked with emotion. In others, she poked fun at her own forehead hat tan line and joked about the importance of her caffeine pills.
Pfendler’s website says she has been a professional raft guide since she was 18 and has spent the last eight years leading trips along the Colorado River in the Grand Canyon.
“I just love boats in the middle of nowhere,” she said in one video.
Local news outlets reported Pfendler was eventually expected to address the media. An emailed interview request sent to Pfendler’s team was not immediately returned.
In a recent video posted as she neared Oahu, she reflected on the meaning of her accomplishment and what she hoped others would take from it.
“If any part of this made at least one person feel a little bit more powerful in their own skin, I couldn’t ask for anything else and I’m happy,” she said.
“Think about trying to find your own big, hard, scary thing. You might not think that you are strong enough to finish it right now, but you’re definitely strong enough to start it, and you’ll find everything else along the way. I’m going to go finish my big, hard scary thing.”
Pfendler’s accomplishment came two days after marathon swimmer Catherine Breed began a 900-mile swim, aiming to becoming the first person to swim California’s entire coast.
Her goal is to swim five hours daily from the Oregon state line to Mexico’s border, with the hopes of finishing by November, the California news outlet SFist reported.
Guardian staff contributed reporting




Original: https://www.theguardian.com/us-news/2026/jul/04/california-hawaii-rowing-solo-journey · Discussion
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Modern decor may be straining people's brains

studyfinds.com · 143 points · Discussion

[image: Modern office]
A bright, colorful modern office design. (© Dariusz Jarzabek  - stock.adobe.com)


Striped Floors and Flickering LEDs Can Overload the Human Mind, Leaving Some With Headaches or Nausea





In a Nutshell





	Study authors propose that the brain may use more energy than normal to process certain artificial visual patterns, and hypothesize that this overload is what causes physical discomfort in many people, though this mechanism has not yet been fully tested.




	People with autism, ADHD, migraines, dyslexia, and other conditions are disproportionately affected, possibly because their brains may have less ability to suppress overactive visual signals, though the exact mechanism remains unsettled.




	Striped patterns, flickering lights, bright glare, and crowded visual environments such as supermarkets are among the specific stimuli documented as most discomfort-inducing, with a consistent pattern found across at least 11 clinical diagnoses and areas of neurodiversity.








Striped office floors. Flickering lights. Walls covered in repetitive geometric patterns. For many people (including those who are neurodivergent or who live with migraines, epilepsy, or other neurological conditions), these everyday features of modern life are more than an eyesore. They may be causing real physical distress, and a new scientific review sets out a detailed hypothesis to explain why.




A large team of researchers from institutions across the United States, United Kingdom, Europe, Asia, and Canada has published a detailed review arguing that visual discomfort, the headaches, eye strain, nausea, and perceptual distortions that some people experience in response to certain visual stimuli, has a measurable, physical basis in the brain. The paper, published in the journal Vision, pulls together decades of research across neuroscience, architecture, lighting design, and psychology to build a unified theory of why some things are so hard to look at, and what can be done about it.




At its core, the argument is this: the human brain evolved to process the natural world efficiently. When it’s forced to handle the highly repetitive, artificially sharp, and often flickering patterns that dominate modern urban environments — think fluorescent-lit offices, car headlights, striped acoustic panels, or the dense text of a printed page — the researchers argue it may drive greater neural activity than it should, potentially placing excessive demands on the visual cortex. That metabolic overload, they hypothesize, may be what triggers discomfort, and in people with pattern-sensitive epilepsy, it can provoke seizures.





[image: A stressed office worker has a headache]
Too much bright visual stimui at the office could be leaving some workers with headaches. (© NAMPIX  – stock.adobe.com)





Why the Brain Prefers Nature Over Modern Design




To understand why modern environments can be so hard on the brain, it helps to know how the visual system is built. Eyes and brain alike evolved over millennia to process natural scenes, forests, rivers, coastlines, open skies. These environments share a specific mathematical pattern: their visual complexity decreases predictably as you zoom in on finer and finer details.




Natural scenes follow this rule almost universally. Modern human-made environments frequently do not. Striped wallpaper, gridded building facades, acoustic ceiling tiles, even the lines of printed text create patterns that deviate sharply from what the brain expects. And when the brain encounters something it can’t process efficiently, it doesn’t simply adapt. Brain imaging studies cited in the review show it generates stronger neural responses in visual areas, consumes more oxygen, and in some people produces pain, distortion, or worse.




“We hypothesize that the discomfort is a homeostatic response to the excessive oxygen demands of the visual cortex due to inefficient encoding of the visual stimuli,” the authors write in the paper. Essentially. the brain is sounding an alarm because it’s being overworked.




Brain imaging research cited in the review shows that uncomfortable images, particularly striped, high-contrast patterns, produce much larger responses in visual areas of the brain than natural images do. Tinted glasses chosen specifically for a patient with migraines were shown in one study to normalize that overactive brain response. Patients who viewed comfortable building images in another study showed smaller brain responses and also rated those images as easier to look at.




Who Gets Hit Hardest by Visual Discomfort




Most people experience some degree of visual discomfort at some point. But the burden is not shared equally. People who are neurodivergent, a broad term covering autism, ADHD, dyslexia, and related conditions, are disproportionately affected. So are people with migraines, epilepsy, anxiety, depression, and a range of other neurological conditions.




A possible biological explanation cuts across many of these conditions. In several of them, the brain may have a reduced ability to suppress its own overactivity, a kind of broken dimmer switch. One proposed contributor is GABA, a chemical messenger in the brain that normally acts as a brake on neural activity, though the authors note the evidence linking GABA levels to visual discomfort remains incomplete. Lower levels of that suppression, they suggest, could leave some people’s visual systems more vulnerable to overload when confronted with difficult stimuli.




A study using the Cardiff Hypersensitivity Scale, which categorized visual sensitivity into four subtypes (sensitivity to patterns, brightness, strobing or motion, and intense visual environments like supermarkets), found a consistent profile of discomfort across a wide range of diagnoses. Whether a person has autism, fibromyalgia, migraine, or a mental health condition, they tend to be bothered by the same kinds of visual input. The nature of the discomfort appears consistent across conditions, with differences mainly in how intense it gets.




Younger people are also more susceptible than older adults, as are those who experience frequent headaches.




Flicker Is Particularly Brutal




Among the many sources of visual discomfort the review examines, light flicker emerges as especially problematic. Electric lighting has always flickered, cycling on and off with the alternating electrical current that powers it. In the days of old-fashioned incandescent bulbs, the hot metal filament stayed warm enough between cycles to smooth most of this out. Gas discharge lighting in the mid-20th century was worse, and it took more than forty years before researchers confirmed that the flicker from fluorescent lighting causes headaches.




LED lighting, now standard in homes, offices, and cars, has brought new complications. Many LED systems use a dimming technique that rapidly switches the light on and off (sometimes hundreds of times per second). While this is invisible as flicker to the naked eye under normal conditions, eye movements can expose it. During a rapid eye movement, the flickering light source can paint a streak of ghost images across the retina, a phenomenon called the phantom array. People who experience migraines find this particularly distressing, and research has shown it can interfere with reading.




Car headlights also present a documented source of discomfort. Some modern car lights use temporal light modulation, rapidly switching on and off, at frequencies the review notes “can make the phantom array annoyingly visible.” A recent study cited in the review found that high-frequency temporal light modulation activates the visual cortex in measurable ways.





[image: Bright car headlights at night]
Bright car headlights can also cause strain for other motorists. (Photo by Mohammad Alizade on Unsplash+)





Designing Spaces to Reduce Visual Discomfort




One of the most actionable sections of the review is its discussion of design. Many of the changes needed to reduce visual discomfort are cost-neutral if built in from the start, the researchers argue, and it’s retrofitting that gets expensive.




An analysis of apartment building images drawn from Google found that apartment building design has moved progressively further from the natural visual patterns that the brain processes most efficiently. Repetitive grids, stark contrasts, and uniform surfaces have replaced the organic variation of earlier styles. This trend, the authors argue, may make such built environments more visually demanding, particularly for the substantial portion of the population with heightened sensitivities.




Practical recommendations include reducing contrast in unavoidable repetitive patterns, avoiding striped acoustic paneling in places like lecture halls, and using software tools now available to assess how stressful a building facade or interior might be before it’s built. On the individual level, the review discusses the evidence for colored lenses, precision-tinted glasses selected to match an individual’s specific sensitivity, as a way of reducing the brain’s overactive response to difficult visual stimuli. Colored overlays placed over text have also shown promise in some studies for people who experience visual distress from repetitive text patterns, though researchers note the mechanisms remain uncertain and not everyone is affected equally.




A Field United Around a Single Theory




This review was written by more than 30 researchers from across a wide range of disciplines (optometry, neuroscience, architecture, lighting engineering, education) following a workshop held at Birkbeck, University of London, in January 2025. For a problem that has historically been scattered across different fields, with different names and different assumed causes, the unusually broad collaboration lends weight to the hypothesis.




Visual discomfort has long been dismissed as subjective and therefore hard to take seriously. This review pushes back on that dismissal. The researchers argue that the discomfort is real and that brain imaging studies point toward a measurable physical basis for it. They conclude that addressing this will require collaboration across neuroscience, design, engineering, and education, and that, while key questions remain unresolved, enough evidence has accumulated to make a compelling case for building spaces that are less visually demanding.






  When modern environments hurt to look at

  What a major new scientific review says about visual discomfort and the brain — Vision, 2026


  
  The core hypothesis

  
    
      Natural world

      Visual complexity decreases predictably at finer scales — forests, rivers, coastlines. The brain evolved to process this efficiently, with low metabolic cost.

      Low neural load
        Efficient encoding
      

    

    
    
      Modern environments

      Striped floors, flickering LEDs, tiled ceilings, dense text — patterns that deviate sharply from what the brain expects, triggering stronger responses.

      Higher neural load
        More oxygen demand
      

    

  


  
  Proposed mechanism — how discomfort may occur

  
    
       Difficult visual input

      Repetitive, high-contrast, or flickering patterns

    

    
    
       Inefficient encoding

      Visual cortex works harder than it should

    

    
    
       Metabolic overload

      Excessive oxygen demand — hypothesized trigger

    

    
    
       Discomfort

      Headaches, nausea, eye strain, distortions

    

  

  This is a proposed hypothesis, not a proven causal mechanism. The authors acknowledge key questions remain unresolved.


  


  
  Common triggers

  
    
      
      Striped patterns

      Floors, acoustic panels, wallpaper, dense printed text

    

    
      
      LED flicker

      Pulse-width dimming creates invisible-but-detectable flicker

    

    
      
      Car headlights

      High-frequency modulation can make the “phantom array” visible

    

    
      
      Busy spaces

      Supermarkets, crowded urban facades, gridded building designs

    

  


  
  

    
      Who may be most affected

      
        
          
          Neurodivergent people — autism, ADHD, dyslexia, dyspraxia — disproportionately affected, possibly due to reduced cortical suppression

        

        
          
          People with migraines or epilepsy — the same patterns that cause discomfort can trigger attacks

        

        
          
          Those with anxiety, depression, fibromyalgia, or PTSD — consistent sensitivity profile found across 11+ diagnoses

        

        
          
          Younger people and those with frequent headaches are also more susceptible than average

        

      

    


    
      Potential solutions

      
        
          1

          
            Precision-tinted lenses

            Individually selected color tints shown in studies to normalize overactive brain responses in migraine patients

          

        

        
          2

          
            Smarter building design

            Reduce contrast on repetitive patterns; avoid striped acoustic panels; use assessment software before construction begins

          

        

        
          3

          
            Colored reading overlays

            Shown to improve reading speed for some people who experience visual distress from text patterns

          

        

      

    


  


  
  
    
       About the study

      A review paper by 32 researchers across optometry, neuroscience, architecture, lighting engineering, and education. No external funding. Published June 2026.

    

    
        32

        researchers
& institutions

      

  


  Source: Hibbard et al., “A Cerebral Basis for Visual Discomfort and Visual Stress,” Vision, Vol. 10, Issue 2, Art. 34 (2026). DOI: 10.3390/vision10020034







Disclaimer: This article describes a review paper, meaning the authors compiled and synthesized existing research rather than conducting a new clinical trial or laboratory study. The proposed mechanism connecting certain visual stimuli to brain overload is presented as a hypothesis, not a proven causal finding. Individual responses to visual stimuli vary widely. People experiencing discomfort, headaches, or other symptoms related to visual environments should consult a qualified healthcare provider.





Paper Notes




Limitations




This paper is a review, meaning it synthesizes and interprets existing research rather than presenting new experimental data. The authors themselves note that current visual tests for susceptibility to discomfort are subjective and poorly standardized. They also acknowledge that the proposed mechanism (that discomfort is the brain’s response to overwork) has not been fully tested, particularly the hypothesis that colored tints reduce discomfort by steering visual stimulation away from overactive brain areas. The relationship between the brain’s excitatory and inhibitory chemical signals and visual discomfort also remains, in their words, “unsettled.” Several key research questions are flagged as unresolved, including how to best quantify the real-world impact of visual stress on people’s lives and how to objectively measure susceptibility.
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Prefer strict tables in SQLite

evanhahn.com · 140 points · Discussion

In short: I prefer strict tables in SQLite because they avoid some datatype problems, such as putting text in number columns.
SQLite has a feature that I think is underrated: strict tables. Strict tables help enforce rigid typing, preventing mistakes like putting text into integer columns. I like them, and wrote this post to promote their use!
To make a strict table, add STRICT to the end of its definition. Like this:
-CREATE TABLE people (name TEXT);
+CREATE TABLE people (name TEXT) STRICT;


That’s it! But what does it do?
Advantages of strict tables
Broadly, strict tables help enforce rigid types, like other SQL engines do.
Prevents type mismatches on insert/update
Most significantly, strict tables keep you from inserting the wrong type into a column. For example, SQLite normally lets you put text into an INTEGER column, but not with strict tables.
-- Non-strict tables let you put anything anywhere.
CREATE TABLE people_nonstrict (age INTEGER);
INSERT INTO people_nonstrict (age) VALUES ('garbage');
-- => works fine

-- Strict tables don't allow that, which I prefer.
CREATE TABLE people_strict (age INTEGER) STRICT;
INSERT INTO people_strict (age) VALUES ('garbage');
-- => error: cannot store TEXT value in INTEGER column


Personally, I think it’s a mistake to try to put text in an integer column, or vice-versa. I don’t want SQLite to let me make this error!
The same validation happens for UPDATEs, too.
Notably, if a value can be losslessly converted, it will still be accepted. For example, the string '123' can be perfectly converted to an integer, so it’s allowed. These two lines are equivalent, even for a strict table:
INSERT INTO people_strict (age) VALUES ('123');
INSERT INTO people_strict (age) VALUES (123);


Prevents bogus column types on table creation
By default, you can create columns with bogus types. For example, all of these work even though they aren’t valid SQLite datatypes:
-- SQLite doesn't support these types, but this is all accepted.
CREATE TABLE tbl (name GARBAGE);
CREATE TABLE tbl (name DATETIME);
CREATE TABLE tbl (name JSON);
CREATE TABLE tbl (name UUID);
CREATE TABLE tbl (name BLOBB);


I think these aren’t what the developer intended. Some of these are typos, some of them are misunderstandings of which datatypes SQLite supports, and some are egregious mistakes.
Appending STRICT to any of these statements makes them error. In my opinion, that’s the correct behavior!
-- All of these give errors, which I prefer.
CREATE TABLE tbl (name GARBAGE) STRICT;
CREATE TABLE tbl (name DATETIME) STRICT;
CREATE TABLE tbl (name JSON) STRICT;
CREATE TABLE tbl (name UUID) STRICT;
CREATE TABLE tbl (name BLOBB) STRICT;


Only INT, INTEGER, REAL, TEXT, BLOB, and ANY are allowed.
Strict tables also require a column type, so you can’t do CREATE TABLE tbl (name).
Still allows flexibility with ANY
If you still need a column to be flexible, you can use the ANY datatype. As the name suggests, it allows anything—even in a strict table.
CREATE TABLE tbl (value ANY) STRICT;

-- All of these are valid because the column is ANY:
INSERT INTO tbl (value) VALUES (123);
INSERT INTO tbl (value) VALUES ('text');
INSERT INTO tbl (value) VALUES (12.34);
INSERT INTO tbl (value) VALUES (X'8647');


I haven’t found a use for this, but maybe you will!
Disadvantages of strict tables
I prefer strict tables but I must share a few cons. Not everything is better!
Can’t strict-ify an existing table
I think it’s best to use strictness from the start, but that’s not always possible.
Unfortunately, I don’t think there’s a way to ALTER a table to make it strict. I think you have to copy the data out of the non-strict table into the strict one. Something like this:
-- 1. Create a new strict table with the same schema
CREATE TABLE new_people (name TEXT) STRICT;

-- 2. Copy data (risky if types are wrong!)
INSERT INTO new_people SELECT * FROM people;

-- 3. Replace the old table
DROP TABLE people;
ALTER TABLE new_people RENAME TO people;


Note that this could be tricky if the non-strict table has invalid data! For example, if the old data accidentally contains text in an integer column, you’ll get errors when doing the migration. You’ll probably need to clean the data or cast it.
You could make a rule for your codebase that all new tables are strict. That might be useful—at least some of your tables are valid! But it might also mean you have inconsistent validation across your tables, which might be more surprising than having weak validation on all tables. It’s up to you to decide whether this is a good fit for you.
The SQLite developers disagree with me
SQLite has a whole page called “The Advantages Of Flexible Typing”, where they argue that SQLite’s flexible behavior is good, actually.
I hesitate to wade into the controversy of static-versus-dynamic, but I disagree in most cases. I’ve personally encountered many bugs where an unexpected data type caused subtle headaches. I’d much rather these mistakes explode loudly. But it’s worth noting that SQLite’s developers seem not to share my preference for strict tables!
They point out a few good uses for flexible tables, such as “a pure key-value store” or “a place to store miscellaneous attributes” of different types. They also mention that you might want to keep the invalid data in some cases, like if you’re directly importing a messy CSV and don’t want to lose any data. I still prefer strict tables, but acknowledge there are some reasonable cases for non-strict ones.
(There’s also at least one comment in the SQLite source that calls non-strict tables “legacy”, but I trust that less than the official documentation.)
Only in SQLite 3.37.0+
SQLite introduced strict tables in version 3.37.0, released November 2021. If you’re on an older version of SQLite, you can’t use strict tables.
It’s worth noting that old versions of SQLite can’t read databases with strict tables. For example, if you create a strict table in the newest version of SQLite and then try to read that database in SQLite 3.36.0 (before strict tables were added), you’ll get an error—even if the strict table is already in the database.
Performance maybe?
Strict tables are theoretically slower because they have to do a little extra work. For example, they check datatypes when doing an insert or update.
But in practice, I don’t think this is an issue. I wrote a hacky script that inserted millions of rows into a table with 100 columns, and there was no obvious difference on multiple machines I tried. The file size on disk was also the same. I didn’t test this thoroughly, so maybe there’s something I missed, but I don’t think strict tables present a performance problem.
In fact, one might expect better performance because you won’t be accidentally mismatching SQLite’s column affinities. But again, I haven’t tested this.
Conclusion: I like strict tables!
Personally, I think the pros of strict tables outweigh the cons.
I generally prefer when types are rigidly enforced. It squashes a class of mistakes, and help enforce good data integrity. They’re not a panacea, but they’re usually easy to add and go a long way.
If there’s a SQLite feature you think is underrated, please tell me.




Original: https://evanhahn.com/prefer-strict-tables-in-sqlite/ · Discussion
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We scaled PgBouncer to 4x throughput

clickhouse.com · 140 points · Discussion

PgBouncer is single-threaded. A single process uses one CPU core, no matter how many the machine has. On a 16-vCPU box that means one core does all the connection pooling while the other fifteen sit idle, and the pooler starts capping throughput long before Postgres runs out of room.

In ClickHouse Managed Postgres we run a fleet of PgBouncer processes, sized proportional to the available cores.

Every process in the fleet binds the same port with so_reuseport enabled. The kernel load-balances incoming connections across the processes, so clients still connect to a single endpoint and never know there is more than one PgBouncer behind it. This is the mechanism PgBouncer's own docs point to for using more than one core: it is single-threaded per process, and so_reuseport is how you put every core to work.

[image: pgbouncer_jul2026_image5.png]



A Postgres cancel request arrives on a brand-new connection carrying a cancel key, separate from the connection running the query. With so_reuseport, the kernel is free to hand that new connection to a different process than the one holding the session. The cancel lands on a process that has never heard of the query, and nothing happens.

Peering fixes this. The processes are aware of one another, so a cancel that lands on the wrong process is forwarded to the one that actually owns the session. Cancellation works across the whole fleet, even though any given request can arrive anywhere.

Pooling runs in transaction mode, so a server connection is returned to the pool the moment a transaction commits. And the connection budget is split across the fleet: max_client_conn and max_db_connections are divided by the number of processes, so the fleet as a whole never oversubscribes Postgres.



We ran both configurations on identical AWS EC2 instances: a 16-vCPU c7i.4xlarge for the pooler, a separate box for Postgres, and a third driving load with pgbench in select-only, transaction-pooled mode. One pooler box ran a single PgBouncer process; the other ran a fleet of 16. Same instance type, same Postgres, same workload. The only variable is one process versus sixteen.

We ramped client connections from 8 to 256 and measured throughput and how much of the 16-core box each pooler actually used.



The single process peaks around 87k transactions/sec and then gets worse under more load, sliding to 77k at 256 clients as everything contends for one core. The fleet keeps climbing to roughly 336k transactions/sec, about 4x, because it has more cores to climb into.



The single process never gets past about one core of work: under load, pidstat shows the PgBouncer process pinned at ~97% CPU, a full core, while the 16-vCPU box as a whole stays under 10% utilized. The fleet spreads across the machine, reaching roughly 8 cores busy, and it still had headroom when Postgres and the load generator became the limit.



Hold 256 clients steady against each box: the single-process box runs near 9% CPU for the entire run while the fleet holds around 52%. Same instance type, same Postgres, same workload. One configuration leaves the machine idle, the other puts it to work.



EC2's own CloudWatch metric says the same thing from outside the guest: during the load the single-process instance averages about 16% CPUUtilization, the fleet about 60%. CloudWatch reads a little higher than the in-guest number, but the same gap holds: on a box you're paying 16 vCPUs for, a single PgBouncer leaves almost all of it on the floor.

The connection ceiling behaves the same way. A single process enforces max_client_conn on its own, and once you cross it, new clients are turned away:

FATAL:  no more connections allowed (max_client_conn)


Splitting the budget across the fleet is what lets you raise the aggregate ceiling while keeping each process, and Postgres, within safe limits.
















































	Clients	Single TPS	Single box CPU	Fleet TPS	Fleet box CPU
	8	8,910	0.8%	6,450	2.9%
	32	54,203	5.2%	64,244	12.3%
	64	86,570	8.3%	219,439	31.9%
	128	83,463	8.1%	320,547	45.9%
	256	76,893	7.7%	336,469	48.9%



At a handful of connections the single process is actually fine, even a hair faster, since there's nothing to parallelize and the fleet's connections are spread thin. The gap opens exactly where it matters: under real concurrency, where one core becomes the wall.



A single PgBouncer is a fine default until the pooler, not Postgres, is what caps your throughput. Sizing a fleet to the cores, sharing one port with so_reuseport, and wiring the processes together with peering turns the pooler back into plumbing instead of a bottleneck.

Every ClickHouse Managed Postgres server ships with this setup by default. Provision a Postgres and see it in action.




Original: https://clickhouse.com/blog/pgbouncer-clickhouse-managed-postgres · Discussion
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AI 2040 and the cult of intelligence

geohot.github.io · 121 points · Discussion
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Book: RISC-V System-on-Chip Design

amazon.com · 86 points · Discussion

 RISC-V Microprocessor System-On-Chip Design is written to be accessible to an advanced undergraduate audience with limited background. It explains concepts from operating systems, VLSI, and memory systems as necessary, and High school mathematics is sufficient preparation for most of the book, although the floating point and division chapters will be primarily of interest to those with a curiosity about computer arithmetic. Like Harris and Harris’s Digital Design and Computer Architecture textbooks, this book will appeal to students with easy-to-read and complete explanations, sidebars, and occasional humor and cartoons.It comes with an open-source implementation and will include end-of-chapter problems to extend the RISC-V processor in various ways. Ancillary materials include a GitHub repository with complete open-source SystemVerilog code, validation code in C and assembly language, and code for benchmarking and booting Linux.

	Covers detailed design for all components of a nontrivial microprocessor
	Provides detailed explanations on the implementation of RISC-V microprocessors
	Uses open-source SystemVerilog code and test cases for the entire processor, including single-issue and superscalar cores, multicore, all extensions (including multiplication/division, floating point, and atomic memory operations), and common peripherals
	Enables users to build scripts to implement the processor on the open-source Skywater process

  



Original: https://www.amazon.com/RISC-V-Microprocessor-System-Chip-Design/dp/0323994989 · Discussion
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Google Search lets creators know more about their reach

theverge.com · 85 points · Discussion

[image: Jay Peters]
Jay Peters
 is a senior reporter covering technology, gaming, and more. He joined The Verge in 2019 after nearly two years at Techmeme.


Google is going to give content creators and website owners a better idea of how people find their social media profiles and YouTube content through Search. With a new feature in the Google Search Console called “platform properties,” Google says that you’ll be able to “easily track which search terms lead people to your Instagram, TikTok, X and YouTube content on Search, and see exactly how your audience is interacting with your posts,” according to a blog post.
The new feature continues Google’s push to make Search more of a hub for everything creators and publishers do online. In June, Google started letting big creators and publishers claim dedicated profiles in Search that can feature links to other platforms and pin videos from TikTok and Instagram. With the update announced today, creators will have more data on how people discover their content while they’re googling around.
[image: A screenshot of Google Search console showing the platform properties feature.]

Image: Google

“Content creators and publishers use many channels beyond their own websites to reach their audiences,” Google says. “As people gravitate towards first-hand perspectives and different content formats, we want to make it easier for site owners and creators – even those without their own website – to get a consolidated view of how all of their content is getting discovered on Search.”
The new platform properties feature is rolling out “gradually over the coming weeks.”
Follow topics and authors from this story to see more like this in your personalized homepage feed and to receive email updates.
	Jay Peters
	
	
	
	







Original: https://www.theverge.com/tech/961955/google-search-console-reach-platform-properties · Discussion
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Show HN: Learn by rebuilding Redis, Git, a database from scratch

shipthatcode.com · 72 points · Discussion

Learn by building and shippingreal systems.
Pick a system. Build it from scratch. Every lesson is choose → write → run, until it clicks.
80+ build-from-scratch courses · 9 languages · no credit card

Explore all 80+ courses

Follow a career path
Sequenced courses that take you from zero to job-ready.

All paths
Backend Engineer
intermediate~80h

The infrastructure under every web service — Go, SQL, caches, queues, and the protocols that connect them.
Go FundamentalsSQL FundamentalsBuild Redis+5 more

Frontend Engineer
intermediate~65h

Master the browser end of the wire — JavaScript, TypeScript, then build the framework you depend on every day.
JavaScript FundamentalsTypeScript FundamentalsJavaScript Advanced+4 more

Full-Stack Developer
intermediate~90h

Both ends of the wire: TypeScript on the client, plus a backend language and the protocols that connect them.
JavaScript FundamentalsTypeScript FundamentalsSQL Fundamentals+4 more

DevOps / SRE
intermediate~70h

Run the systems other engineers build — Bash and Go for tooling; Docker, CI, and observability for the platform.
Bash FundamentalsGo FundamentalsBuild Docker+4 more

Data Scientist
beginner~60h

Python, R, and SQL — the canonical trio of data analysis. Plus the data structures behind efficient queries.
Python FundamentalsPython in PracticeR Fundamentals+4 more


See all 14 career paths

Learn programming languages
Each card opens a structured Fundamentals → Intermediate → Advanced track. Tap the > chevron to reveal all 37 languages.

“You can’t cheat — you either solve the problem or you don’t. It’s the first platform where I actually understand what I’m writing.”


Your first lesson takes 2 minutes
Create free account
Free forever. No credit card. Takes 30 seconds.





Original: https://shipthatcode.com · Discussion
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The early History of the Singular Value Decomposition (1993) [pdf]

math.ucdavis.edu · 71 points · Discussion

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

Original: https://www.math.ucdavis.edu/~saito/courses/229A/stewart-svd.pdf · Discussion
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Reverse centaurs are the answer to the AI paradox

pluralistic.net · 71 points · Discussion


	

	
	
	
		



Today's links


	Reverse centaurs are the answer to the AI paradox: Not what the machine does, but who it does it to.


	Hey look at this: Delights to delectate.


	Object permanence: Themepunks; Data is a liability; Alexa for landlords; Qanon is the Protocols of the Elders of Zio.


	Upcoming appearances: Where to find me.


	Recent appearances: Where I've been.


	Latest books: You keep readin' em, I'll keep writin' 'em.


	Upcoming books: Like I said, I'll keep writin' 'em.


	Colophon: All the rest.







[bookmark: there-is-an-alternative]

[image: A business-suited figure seen from behind, climbing a tall, existential white stone staircase that rises to infinity. His head has been replaced with a horse's head. The background has been replaced with a shadowy panel of knobs and buttons.]

Reverse centaurs are the answer to the AI paradox (permalink)

My latest Locus column is "Reverse Centaurs," and it sets out to unravel a paradox: how is it that some AI's users describe their experience as a hellish ordeal, while others delight in the ways that AI is changing their lives for the better?

https://locusmag.com/2025/09/commentary-cory-doctorow-reverse-centaurs/

The answer is contained in the concept of "centaurs" and "reverse centaurs," found in automation theory:

https://pluralistic.net/2025/05/27/rancid-vibe-coding/#class-war

A "centaur" is a human being who is assisted by a machine (a human head on a strong and tireless body). A reverse centaur is a machine that uses a human being as its assistant (a frail and vulnerable person being puppeteered by an uncaring, relentless machine).

Let me give you an example: remember at the start of the summer, when Hearst published a summer reading guide that was full of nonexistent books that had been "hallucinated" by a chatbot?

https://www.npr.org/2025/05/20/nx-s1-5405022/fake-summer-reading-list-ai

404 Media's Jason Koebler got in touch with the guy whose byline appeared on the list, and he was hugely embarrassed and contrite:

https://www.404media.co/chicago-sun-times-prints-ai-generated-summer-reading-list-with-books-that-dont-exist/

But in a followup story, Koebler noticed something that the first round of dunks and memes about this poor guy had missed: this same writer had his name on many of these "best of the summer" lists in this supplement. He was practically the sole author of an entire 64-page insert:

https://www.404media.co/viral-ai-generated-summer-guide-printed-by-chicago-sun-times-was-made-by-magazine-giant-hearst/

And that's where it gets interesting. Koebler got his start in journalism as an intern at the Washington Monthly, where he worked on lists like these:

https://www.404media.co/podcast-ai-slop-summer/

When Koebler was doing this work, he'd be part of a team of three interns, overseen by an experienced journalist, backstopped by an extensive fact-checking department. Those little lists take a surprising amount of work, if you really care about their quality.

The freelance writer who authored this giant summer reading guide with all its lists had been tasked with doing the work of literally dozens of writers, editors and fact-checkers. We don't know whether his boss told him he had to use AI, but there's no way one writer could do all that work without AI.

In other words, that writer's job wasn't to write the article. His job was to be the "human in the loop" for an AI that wrote the articles, but on a schedule and with a workload that precluded his being able to do a good job. It's more true to say that his job was to be the AI's "accountability sink" (in the memorable phrasing of Dan Davies): he was being paid to take the blame for the AI's mistakes.

He was, in other words, a reverse centaur.

Now, I am a freelance writer as well, and not so long ago, I wanted to quote something smart I'd heard on a podcast in an article, but I couldn't remember where I heard it. So I downloaded Whisper, an open source AI transcription model from Openai, to my laptop. I threw the last 30 hours' worth of audio that I'd listened to at it, and worked away on other stuff for an hour or two. When I checked again, I had a folder full of pretty reliable transcripts. I searched the text, found the quote, and opened the audio to the supplied timecode to double-check it. I was a centaur. I got to decide how to use the AI, and I only had to use it in ways that made my work better and more satisfying.

This, I think, is the explanation for the paradox of AI: the AI users who are being immiserated and precaratized by bosses who have been convinced to fire their colleagues and pile their work on the terrorized survivors of the layoffs hate the AI, because it makes their life worse in every way.

Whereas the people who choose when and how to use AI – the centaurs – are only using AI to the extent that it is useful, and throwing it away when it's not. They may make poor choices about the AI, but those choices are theirs, they are not imposed from on high. A bicyclist who chooses to commute on two wheels can have a glorious ride, or they can ride like a maniac and end up eating dirt, but they are having a fundamentally different experience from, say, a gig delivery platform rider who has been given an impossible quota and is having their pay eroded by algorithmic wage discrimination:

https://pluralistic.net/2024/02/29/geometry-hates-uber/#toronto-the-gullible

I was very happy to put this analysis in the pages of Locus, the trade magazine for the science fiction field. The job of a science fiction writer is only incidentally to describe what a technology does – at its best, science fiction interrogates who the technology does it to and who the technology does it for.

This is a political act of resistance. Margaret Thatcher's motto, after all, was "There is no alternative," by which she meant, "Stop trying to think of alternatives." The bully's trick is to present your defeat as a fait accompli: "Resistance is futile."

Tech bosses practice a form of vulgar Thatcherism all the time: Mark Zuckerberg wants you to think there's no way to talk with your friends without letting him listen in; Sundar Pichai wants you to think there's no way to search the web without being spied on; Tim Cook wants you to think there's no way to have a safe and reliable computing experience without giving him a veto over which software you install; Satya Nadella wants you to think there's no way for you to edit a Word file without letting your boss compare your keystrokes-per-minute to your co-workers:

https://pluralistic.net/2021/02/24/gwb-rumsfeld-monsters/#bossware

And AI bosses want you to think that the only way to use these tools is to displace and immiserate labor, because that's the promise they raise investment capital on:

https://pluralistic.net/2025/08/05/ex-princes-of-labor/#hyper-criti-hype

AI is a bubble. If it wasn't a bubble – if it was just a bunch of computer scientists and product teams tinkering with possible uses for advancements in back-propagation, generative adversarial networks and machine learning – there wouldn't be any controversy here. A programmer who uses a chatbot to autogen a bunch of cross-browser CSS stylesheets that mostly work, after some tinkering, would maybe mention that fact over beers – but they wouldn't get sucked into a cult obsessed with outlandish scenarios in which the chatbot wakes up and turns us all into paperclips:

https://firstmonday.org/ojs/index.php/fm/article/view/13636

AI is a bubble. Bubbles burst. We're in for a near-total collapse of the AI investment mania. Most of these companies will fail. Many planned data-centers will never be opened. Many existing data-centers will be shuttered. When that happens, what will be left?

AI is a bubble, and when bubbles burst, they sometimes leave behind a productive residue. At home, I enjoy 2GB symmetrical fiber optic internet, because AT&T was able to light up some of the dark fiber that Worldcom fraudulently raised billions for. Worldcom's CEO died in prison after scamming the finances of ordinary people, and the world would be a better place if that had never happened, but there was some productive residue left behind, and many of us are reaping the benefit today:

https://locusmag.com/2023/12/commentary-cory-doctorow-what-kind-of-bubble-is-ai/

Contrast that with the cryptocurrency bubble. When that bursts, we'll still have a smattering of programmers who've had a subsidized education in cryptography and secure programming in Rust, but mostly what crypto will leave behind is bad Austrian economics and worse monkey JPEGs. Like Enron, crypto will leave nothing much behind of any value.

All bubbles are bad, but some are more productive than others. When the AI bubble bursts, there will be stellar bargains on GPUs (it would be ironic if scientists snapped them up at pennies on the dollar and used them for climate modeling). We'll have a lot of technical people who are much better at applied statistics than they were a decade ago. And there will be the open source models, like Whisper, the tool I used to transcribe all those podcasts.

These open source models run on commodity hardware, and while the climate costs of creating those models is terrible, they're here now, and operating them isn't especially energy-intensive. When I used Whisper to transcribe 30 hours' worth of podcasts, my laptop's fan didn't even switch on.

What's more, open source hackers are doing amazing things with these tools – far more than the giant corporations that released them ever anticipated. These "toy" models were released as a way to entice programmers into specializing in cloud systems operated by the big tech companies, but it turns out that these standalone models can do amazing things, and aren't just a demo for a big, doomed foundation model:

https://pluralistic.net/2023/08/18/openwashing/#you-keep-using-that-word-i-do-not-think-it-means-what-you-think-it-means

It doesn't matter what happens to Openai; Whisper is here to stay. It's already being rolled into other standard tools – the latest version of ffmpeg integrates Whisper and can autogen captions:

https://www.theregister.com/2025/08/28/ffmpeg_8_huffman/

The things these open source standalone models can do will only expand, and they will become a given for our computing applications. Your computer or phone will be able to transcribe audio and do cool image-editing stuff like erasing strangers from the background of a photo as a standard feature.

That's the good news. The bad news is all the damage the bubble is doing now and all the further damage that will come from its collapse. Today, we're getting the climate impact, obviously, and the immiseration of all those workers who are being reverse-centaured by an AI that can't do their job, but whose manufacturer's salesforce convinced their boss to fire them and replace them with an AI anyway.

After the bubble bursts, there will be the mass incineration of everyday people's retirement savings and the knock-on effects as the whole market craters. And long after that, there will be the terrible impact on our society's ability to do things, as defunct foundation models grind to a halt, after the people they replaced are long gone and can't step in to pick up the work they fumble. We are busily filling the walls of society with digital asbestos and we'll be digging it out for generations to come.

Every day the bubble persists, the harms of today and tomorrow increase. We need to burst that bubble as soon as possible. That's how I came to spend the summer writing a book for Farrar, Straus and Giroux with the working title The Reverse-Centaur's Guide to AI, whose goal is to improve the quality of AI criticism so that it inflicts maximum damage on AI swindlers and their terrible investment bubble.

It'll be out in 2026, but for now, you can have a look at my Locus column:

https://locusmag.com/2025/09/commentary-cory-doctorow-reverse-centaurs/

(Image: School Photos PCC, CC BY 2.0, modified)




Hey look at this (permalink)




	Flush door handles are the car industry’s latest safety problem https://arstechnica.com/cars/2025/09/flush-door-handles-are-the-car-industrys-latest-safety-problem/


	
The Great Space Race(ism): How Science Fiction Predicted the Future–and How Afrofuturism Could Negate It https://escholarship.org/uc/item/3gv8r1r5
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Object permanence (permalink)

#20yrago Themepunks (AKA Makers) serialized for next ten weeks on Salon https://web.archive.org/web/20050914060107/http://www.salon.com/tech/feature/2005/09/12/themepunks_1/index_np.html

#10yrsago Data is a liability, not an asset https://web.archive.org/web/20150911201818/https://richie.fi/blog/data-is-a-liability.html

#10yrsago Missing from the computer science curriculum https://prog21.dadgum.com/210.html

#5yrsago Alexa for landlords https://pluralistic.net/2020/09/11/protocols-of-qanon/#landlord-alexa

#5yrsago Security Engineering, 3d edition https://pluralistic.net/2020/09/11/protocols-of-qanon/#security-engineering-v3

#5yrsago America's pandemic spiral https://pluralistic.net/2020/09/11/protocols-of-qanon/#doom-loops

#5yrsago EFF vs filternet https://pluralistic.net/2020/09/11/protocols-of-qanon/#no-filternet

#5yrsago Qanon is basically the Protocols of the Elders of Zion https://pluralistic.net/2020/09/11/protocols-of-qanon/#godwins-qanon

#5yrsago Life as a precriminal  https://pluralistic.net/2020/09/11/protocols-of-qanon/#chris-nocco
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	Ithaca: Enshittification at Buffalo Street Books, Sept 11

https://buffalostreetbooks.com/event/2025-09-11/cory-doctorow-tcpl-librarian-judd-karlman


	
Ithaca: AD White keynote (Cornell), Sep 12

https://deanoffaculty.cornell.edu/events/keynote-cory-doctorow-professor-at-large/



	
Ithaca: Enshittification at Autumn Leaves Books, Sept 13

https://www.autumnleavesithaca.com/event-details/enshittification-why-everything-got-worse-and-what-to-do-about-it



	
Ithaca: Radicalized Q&A (Cornell), Sept 16

https://events.cornell.edu/event/radicalized-qa-with-author-cory-doctorow



	
Ithaca: Communication Power, Policy, and Practice (Cornell), Sept 18

https://events.cornell.edu/event/policy-provocations-a-conversation-about-communication-power-policy-and-practice



	
Ithaca: A Reverse-Centaur's Guide to Being a Better AI Critic (Cornell), Sept 18

https://events.cornell.edu/event/2025-nordlander-lecture-in-science-public-policy



	
NYC: Enshittification and Renewal (Cornell Tech), Sept 19

https://www.eventbrite.com/e/enshittification-and-renewal-a-conversation-with-cory-doctorow-tickets-1563948454929



	
NYC: Brooklyn Book Fair, Sept 21

https://brooklynbookfestival.org/event/big-techs-big-heist-cory-doctorow-in-conversation-with-adam-becker/



	
DC: Enshittification with Rohit Chopra (Politics and Prose), Oct 8

https://politics-prose.com/cory-doctorow-10825



	
NYC: Enshittification with Lina Khan (Brooklyn Public Library), Oct 9

https://www.bklynlibrary.org/calendar/cory-doctorow-discusses-central-library-dweck-20251009-0700pm



	
New Orleans: DeepSouthCon63, Oct 10-12

http://www.contraflowscifi.org/



	
Chicago: Enshittification with Anand Giridharadas (Chicago Humanities), Oct 15

https://www.oldtownschool.org/concerts/2025/10-15-2025-kara-swisher-and-cory-doctorow-on-enshittification/



	
San Francisco: Enshittification at Public Works (The Booksmith), Oct 20

https://app.gopassage.com/events/doctorow25



	
Seattle: Enshittification and the Rot Economy, with Ed Zitron (Clarion West), Oct 22

https://www.clarionwest.org/event/2025-deep-dives-cory-doctorow/



	
Madrid: Conferencia EUROPEA 4D (Virtual), Oct 28

https://4d.cat/es/conferencia/



	
Miami: Enshittification at Books & Books, Nov 5

https://www.eventbrite.com/e/an-evening-with-cory-doctorow-tickets-1504647263469
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Recent appearances (permalink)


	Nerd Harder! (This Week in Tech)

https://twit.tv/shows/this-week-in-tech/episodes/1047


	
Techtonic with Mark Hurst

https://www.wfmu.org/playlists/shows/155658



	
Cory Doctorow DESTROYS Enshittification (QAA Podcast)

https://soundcloud.com/qanonanonymous/cory-doctorow-destroys-enshitification-e338
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Latest books (permalink)


	"Picks and Shovels": a sequel to "Red Team Blues," about the heroic era of the PC, Tor Books (US), Head of Zeus (UK), February 2025 (https://us.macmillan.com/books/9781250865908/picksandshovels).


	
"The Bezzle": a sequel to "Red Team Blues," about prison-tech and other grifts, Tor Books (US), Head of Zeus (UK), February 2024 (the-bezzle.org).



	
"The Lost Cause:" a solarpunk novel of hope in the climate emergency, Tor Books (US), Head of Zeus (UK), November 2023 (http://lost-cause.org).



	
"The Internet Con": A nonfiction book about interoperability and Big Tech (Verso) September 2023 (http://seizethemeansofcomputation.org). Signed copies at Book Soup (https://www.booksoup.com/book/9781804291245).



	
"Red Team Blues": "A grabby, compulsive thriller that will leave you knowing more about how the world works than you did before." Tor Books http://redteamblues.com.



	
"Chokepoint Capitalism: How to Beat Big Tech, Tame Big Content, and Get Artists Paid, with Rebecca Giblin", on how to unrig the markets for creative labor, Beacon Press/Scribe 2022 https://chokepointcapitalism.com
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Upcoming books (permalink)


	"Canny Valley": A limited edition collection of the collages I create for Pluralistic, self-published, September 2025


	
"Enshittification: Why Everything Suddenly Got Worse and What to Do About It," Farrar, Straus, Giroux, October 7 2025

https://us.macmillan.com/books/9780374619329/enshittification/



	
"Unauthorized Bread": a middle-grades graphic novel adapted from my novella about refugees, toasters and DRM, FirstSecond, 2026



	
"Enshittification, Why Everything Suddenly Got Worse and What to Do About It" (the graphic novel), Firstsecond, 2026



	
"The Memex Method," Farrar, Straus, Giroux, 2026



	
"The Reverse-Centaur's Guide to AI," a short book about being a better AI critic, Farrar, Straus and Giroux, 2026
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Colophon (permalink)

Today's top sources:

Currently writing: 


	"The Reverse Centaur's Guide to AI," a short book for Farrar, Straus and Giroux about being an effective AI critic. FIRST DRAFT COMPLETE AND SUBMITTED.


	
A Little Brother short story about DIY insulin PLANNING









This work – excluding any serialized fiction – is licensed under a Creative Commons Attribution 4.0 license. That means you can use it any way you like, including commercially, provided that you attribute it to me, Cory Doctorow, and include a link to pluralistic.net.

https://creativecommons.org/licenses/by/4.0/

Quotations and images are not included in this license; they are included either under a limitation or exception to copyright, or on the basis of a separate license. Please exercise caution.
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Nvidia, CoreWeave, and Nebius: Inside the Circular Financing of the GPU Boom

io-fund.com · 70 points · Discussion

	Neoclouds are seeing massive hyperscaler demand as companies race to scale AI infrastructure, resulting in rapid revenue and backlog growth. 
	Leaders like CoreWeave and Nebius enable this through access to the latest Nvidia GPU’s while also optimizing compute utilization.  
	However, the bearish argument behind hyperscaler demand lies in their desire to offload their capex spending and shift costs to the operating expense line. 
	CoreWeave’s and Nebius’ growth is far from profitable, as they seek to capture AI demand with limited cash flow and soaring debt loads in an increasingly tough macro backdrop.  
	Circular financing, demonstrated by Nvidia’s investments and financial backstopping, is another key item to monitor closely 

Neoclouds are one of the more hotly debated AI business models, with CoreWeave and Nebius being the two most widely recognized names. These companies have seen their sales, backlog, and share prices soar, differentiating themselves through quick access to the latest GPU compute and GPU utilization advantages that allow hyperscalers to rapidly add efficient compute capacity. 
Notably, CoreWeave and Nebius have each secured 3.5 GWs of contracted power capacity; while these power footprints are key considering power is a hindrance to data center expansion, the vast majority of their contracted power capacity has yet to come online. CoreWeave is targeting 1.7 GW of active power by the end of 2026, while Nebius is targeting 800 MW to 1 GW of connected power. 
In turn, they are quickly working to convert their contracted power to active power, and thus convert large backlogs into revenue. Yet doing so is extremely expensive, and neoclouds do not have the same cash nor operating cash flow profiles of Big Tech. This is leading neoclouds to employ unique and circular financing structures, raising some red flags. 
In this analysis, I dive into the two public neoclouds that are riding Nvidia equity, hyperscaler contracts, and GPU-backed debt to fund the buildout, and what it means for the durability of the surge. 
Microsoft and Meta’s $120B+ Bet on Neoclouds 
The size of hyperscaler-neocloud partnerships compared to their current revenue is astounding. Microsoft has struck the most neocloud deals, with approximately $60 billion worth of commitments between CoreWeave, Nebius, and other private players such as Nscale. Meanwhile, Meta has committed $35.2 billion to CoreWeave in total after its recent $21 billion expansion, and an up to $27 billion deal with Nebius for a total commitment of up to $62.2 billion. Along with Meta, OpenAI is one of CoreWeave’s two largest customers, while CoreWeave also has a multi-year compute agreement with Anthropic.  
Alone, Microsoft and Meta’s total commitments extend up to $122.2 billion – for perspective, that is ~90% of the TTM revenue of AWS being allocated towards neoclouds over long-term capacity deals. When factoring in hyperscaler-backed deals from OpenAI and Anthropic (although exact deal value is unknown), total potential commitments surpass $145 billion.  
Keep in mind, CoreWeave’s FY2026 estimated revenue is $12.6B and Nebius FY26 revenue is expected to be $3.4B - therefore, these partnerships are leading to commitments that are an order of magnitude higher than current sales.  
The reason hyperscalers are willing to allocate this capital to a relatively new business model in the neoclouds is three-fold – quick access to leading GPU generations, optimized compute utilization, and the added benefit of not having to recognize capex on the balance sheet – we look at each of these drivers below. 
Neocloud Advantage is Offering Quick Access to GPUs 
At its root, neocloud demand is a product of hyperscalers' insatiable demand for compute capacity. However, neoclouds can often add compute capacity much faster than hyperscalers can through internal builds, offering a key value proposition for Big Tech. As hyperscalers spend hundreds of billions a year on AI compute, minimizing the lag between data center expenses and revenue generation is critical to maximizing their return on investment. 
Supporting the argument around neocloud’s advantage lying within time to deployment, commercial real estate giant JLL notes, “Neoclouds can deploy high-density GPU infrastructure within months compared to multi-year builds for hyperscale data centers, providing crucial time-to-market advantages for businesses needing rapid AI development.”
mid
In CoreWeave’s S-1 Registration filing, it lists “Faster access to the latest AI infrastructure advancements” as one of its key benefits to customers. Specifically, CoreWeave says “we were among the first to deliver NVIDIA H100, H200, and GH200 clusters into production at AI scale, and the first cloud provider to make NVIDIA GB200 NVL72-based instances generally available. We are able to deploy the newest chips in our infrastructure and provide the compute capacity to customers in as little as two weeks from receipt.”  
Nebius makes a similar statement in its Annual Report, noting its “consistent track record of being one of the first to deploy the latest generation of NVIDIA GPU chips.” 
CoreWeave and Nebius' relationship with Nvidia is key to acquiring the latest GPUs ahead of others. Nvidia recently invested $2 billion in both CoreWeave and Nebius. Under these partnerships, CoreWeave and Nebius will each look to deploy more than 5 GW of data center capacity by 2030. 
CoreWeave recently demonstrated its ability to offer quick access to the latest chips and newest architectures to hit the market once again, being the first to have a Vera Rubin system up and running at the start of June.  This provides evidence that partnering with CoreWeave and Nebius can help hyperscalers access as much of the latest GPU compute as possible in short order. 
Beyond Hardware: Neocloud Platforms Offering Higher GPU Utilization  
Aside from raw compute access, CoreWeave and other neoclouds layer on software and additional capabilities that improve GPU utilization – a key value add for hyperscalers.  
For example, CoreWeave Kubernetes Service (CKS) helps coordinate the allocation of workloads across thousands of GPUs, while its SUNK service helps optimize GPU utilization by allowing training and inference workloads to run on the same cluster. CoreWeave Tensorizer enables high-speed model loading, reducing GPU idle time. 
Combining these software and optimization capabilities with rapid fault detection and remediation services, CoreWeave believes it can offer higher GPU utilization rates than hyperscalers, based on the model FLOPs utilization (MFU) metric. The “MFU gap” is a metric that describes the gap between compute capacity and usage, which today often ranges between 30% to 40%. 
The MFU gap can become quite costly as it represents a more realistic way to measure the performance of GPUs -- rather than only taking into account if a GPU is sitting idle or not. According to Trainy AI: “GPU Utilization is only measuring whether a kernel is executing at a given time. It has no indication of whether your kernel is using all cores available, or parallelizing the workload to the GPU’s maximum capability.”  
[image: Chart showing AI model FLOPS utilization with 100% theoretical vs 35–45% observed performance and efficiency gap]

Chart comparing theoretical model FLOPS utilization (100%) with observed performance (35%–45%), illustrating a significant efficiency gap in AI workloads. Source: CoreWeave 
When going public, CoreWeave published its MFU rate at 35% to 45%, stating it is 20% higher than competitors, which means other AI data centers had MFU rates more in the 30% range. However, in a March 2025 blog post, CoreWeave noted that it was achieving an MFU of >50% on Hopper GPUs. This ability to stand up next-generation GPU hardware in short fashion combined with improved utilization rates is where the neoclouds’ advantage lies.  
Behind the Balance Sheet: Why Hyperscalers Are Leasing Neocloud Capacity 
By leasing compute capacity from neoclouds, hyperscalers shift their cost timeline from being a large upfront capex outflow to an operational expense outflow spread over long-term contracts. The need to spread costs is becoming increasingly evident due to the massive spending hyperscalers are engaged in.  
Although this is the “bear” case on why hyperscalers work with neoclouds—contrasting this with the rationale behind GPU access and utilization is key because one could argue that hyperscalers are quite capable of software optimizations and GPU utilization on their own (in fact, they are the longstanding incumbent here with deep expertise in cloud operations and workload optimizations). 
Take Meta for example. Analysts are currently expecting the company to generate $136 billion in cash from operations in 2026. With its stated capex guidance of $125 billion to $145 billion, the company could easily be free cash flow negative during the year. However, as noted, Meta also has up to $62.2 billion in neocloud agreements. If Meta built the equivalent value of capacity itself, the firm would recognize that spending as balance sheet capex, weighing further on its already pressured free cash flow.  
On the other hand, neocloud agreements add nothing to Meta’s capex, as the costs are recognized as operating expenses over the life of the contracts. Notably, Meta’s contracts with CoreWeave and Nebius extend through 2031-2032, meaning that opex payments could average less than $10 billion annually. 
Looking at Microsoft, we can see a similar situation. In calendar year 2026, the company is guiding for capex of $190 billion, while analyst forecast $200 billion in cash from operations over the same period. If these figures materialize, the company would consume 95% of its OCF on capex. The $60 billion in neocloud agreements, recognized as operating expenses over many years, expands its capacity while keeping that spend off its cash flow statement. 
As hyperscalers offload their capex, neoclouds are the ones taking that capex on—resulting in their massive funding needs.  
Circular Financing: Nvidia’s Role as an Investor, Supplier, and Demand Backstop 
Both Nebius and CoreWeave lend some of their advantage to Nvidia, as it is this partnership with the GPU leader that offers them that ability to be among the first providers to stand up and deploy next-gen platforms such as Blackwell Ultra and now Rubin.  
Having Nvidia as a partner also could play a role in helping CoreWeave and Nebius secure funding at much better terms, extending presence and support beyond the hyperscalers to another investment-grade firm with a strong balance sheet and cash flows. Nvidia’s LTM free cash flow was $119 billion, the second highest of any company in the world, only behind Apple. The downside, however, is that Nvidia’s relationship with the two is one of the most identifiable instances of circular financing.  
This stems from the multi-billion-dollar investments that Nvidia has made in CoreWeave and Nebius. Notably, Nvidia’s latest $2 billion investments in each company were not its first. Nvidia’s Q1 2025 13F filing revealed a CoreWeave stake worth $896.7 million at the time, while its Q4 2025 13F revealed a $33 million stake in Nebius. Thus, the investment relationship between Nvidia and these firms extends well beyond one year. 
Furthermore, in the case of CoreWeave, Nvidia has also provided a significant financial backstop against unsold GPU capacity. Under the agreement with an initial value of $6.3 billion, “in instances where [CoreWeave’s] datacenter capacity is not fully utilized by its own customers, NVIDIA is obligated to purchase the residual unsold capacity through April 13, 2032.” In other words, Nvidia is committed to purchasing unsold GPU capacity if CoreWeave is unable to find another buyer. With an initial value of $6.3 billion, there is the potential that the arrangement could become larger over time. 
As Nvidia makes these investments, CoreWeave and Nebius are going right back to Nvidia to purchase large volumes of GPUs - a clear representation of circular financing. By providing a relatively small amount of equity funding, Nvidia secures relationships with these neoclouds that intend to purchase tens of billions' worth of GPUs.  
Nvidia could see long-term benefits by supporting CoreWeave and Nebius through their ramp-up phases where cash flow is deeply negative. If the firms can eventually become self-sustainable, Nvidia would have two large-scale customers that it can continue selling its latest systems to for years to come. However, for the neoclouds, the concern is whether they have to continually raise cash into the foreseeable future to build new infrastructure and when that would level out, as revenue lags capex 2:1. 
How Neoclouds Are Funding AI Expansion: Debt, Equity, and Circular Financing 
Both CoreWeave and Nebius are eyeing rapid ramps in active power – CoreWeave currently has 1GW of its 3.5GW contracted power pipeline active, but it aims to convert the majority of that over to active capacity by the end of 2027, while Nebius similarly has 3.5GW of contracted power and a goal of reaching up to 1GW of connected (active or can be activated upon GPU installation) by the end of 2026.  
However, as with all AI buildouts right now, the keywords are “active power” as energy constraints are intensifying across the board.  
CoreWeave’s Balance Sheet Challenged, Debt Quickly Rising 
CoreWeave’s balance sheet is in a difficult position, as the company looks to rapidly expand its active power footprint at a rate that is not supported by its cash balance and its operating cash flow. 
Revenue of $2.08 billion rose by 112% YoY in its latest quarter. However, operating cash flows (OCF) came in at $2.98 billion, compared to capex of $7.7 billion, leading to free cash flow of -$4.71 billion. This mismatch led to the firm’s cash balance falling by $890 million, or 28.3% QoQ to $2.27 billion. Meanwhile, debt increased by nearly $3.5 billion, or 16.1% QoQ to $24.86 billion – this is set to rise further in Q2 as CoreWeave just announced a $3.5 billion senior note raise on June 11. 
[image: Line chart showing CoreWeave quarterly capex rising to $7.7B vs revenue at $2.07B in 2026]

Chart showing CoreWeave’s quarterly capex rising sharply to approximately $7.7 billion, while revenue reached around $2.07 billion over the same period. Source: YCharts
For the full-year, CoreWeave expects to spend $31 billion to $35 billion on capex, or $33 billion at the midpoint. This implies capex spending for the remainder of the year of $25.3 billion. Analysts currently estimate that the company will generate $8.68 billion in operating cash flow in 2026, or just $5.7 billion for the rest of the year. Given CoreWeave’s $2.27 billion cash balance, this creates a huge funding gap of $17.33 billion. In practice, CoreWeave is likely to raise more than this to avoid further decreasing its already somewhat thin cash cushion. 
CoreWeave has used equity issuance in the past as a funding source, but debt issuance far outweighs this. Looking at its first five earnings reports since going public, its total equity issuance is only $3.5 billion, while debt issuance was more than 5X higher at $18.81 billion. Thus, a further increase in debt is likely to be the primary way that CoreWeave continues to fund its capex plans while already having a net cash position of -$22.6 billion. Looking into its unique funding structures shows that debt will continue to be a key lever that the firm pulls. 
Nebius: Stronger Balance Sheet but Ongoing Funding Needs 
Nebius is comparatively in a much better position, with $9.37 billion in cash to $8.45 billion in debt, for a net cash balance of $920 million. Revenue rose 684% YoY to $339 million in its latest quarter, while operating cash flow was $2.26 billion, rising by 170.7% QoQ due to significant customer prepayments. Capex came in at $2.47 billion, resulting in FCF of -$214.9 million.  
However, Nebius is also looking to rapidly expand its active power footprint, with the firm’s midpoint capex guidance for the full year at $22.5 billion. This implies $20 billion in spending over the remainder of the year. Including the company’s cash and contractual commitments of approximately $6.9 billion, Nebius currently needs to draw $6.3 billion in additional funding to support the midpoint of its capex forecast. 
Like CoreWeave, Nebius has also leaned heavily on debt rather than equity issuance to fund itself, although to a lesser extent. Since Q4 2024, Nebius’ total equity issuance was approximately $3.92 billion when including the $2 billion in pre-funded warrants Nvidia recently purchased. Over the same period, its debt issuance was $8.32 billion. In its latest earnings call, Nebius noted asset backed financing, corporate debt, and equity issuance as options for raising capital.  
Notably, Nebius’ undeployed 25 million share at-the-market equity program could go a long way toward bridging its 2026 funding gap. At a $200 share price (around 10% below the stock’s current level), fully utilizing this program would generate gross proceeds of $5 billion while diluting shareholders by approximately 8%. However, given past trends, asset backed and corporate debt are likely to be the primary path forward. 
Overall, this breakdown of CoreWeave and Nebius’ funding requirements for 2026 is just one stage of a much larger push to convert its contracted power into active power. After all this spending, CoreWeave aims to have just under 50% (1.7 GW) of its contracted power active. Meanwhile, Nebius hitting the upper bound of its connected power target would account for less than 30% of its contracted power, which includes power that is either active or can be activated once GPUs are installed.  
In turn, the companies will continue to need to find more and more funding to scale until CFO converges with capex. With the spread between these figures still very wide, the likely result is further increases in debt loads and/or shareholder dilution over several years. 
GPU-Backed Debt: Inside CoreWeave’s Funding Engine for AI Infrastructure 
CoreWeave relies heavily on GPU-backed delayed draw term loans (DDTLs), having closed six separate facilities. Under DDTLs, CoreWeave draws down funds intermittently as it uses them to pay for different stages of data center buildouts.  
Notably, the company’s $8.5 billion DDTL 4.0, closed in March, was the first of its kind to receive an investment-grade credit rating. As of Q1 2026, CoreWeave had only drawn $1.26 billion worth of DDTL 4.0. This is the only portion of the $8.5 billion that currently shows up in CoreWeave’s total debt. Thus, as the firm draws down more of DDTL 4.0 over time, its debt will also increase.
[image: Table showing CoreWeave’s debt obligations in Q1 2026, including DDTL 1.0–4.0 facilities, senior notes, and total debt of approximately $25.1 billion, with DDTL 4.0 drawn at $1.26 billion out of $8.5 billion]

Table showing CoreWeave’s debt structure with total debt of approximately $25.1 billion, including multiple delayed draw term loan (DDTL) facilities and senior notes. Notably, the DDTL 4.0 facility totals $8.5 billion, but only $1.26 billion has been drawn, indicating significant future debt expansion as capital is deployed. Source: CoreWeave 
CoreWeave notes that the investment-grade rating is “supported by a long-term customer contract with an investment-grade AI enterprise," which is presumably tied to Meta’s latest contract. Essentially, the contract that CoreWeave has signed with the investment-grade customer, as well as the value of the GPUs it buys, are collateral for the debt. This is why the facility can achieve an investment-grade credit rating despite CoreWeave itself having a poor balance sheet, allowing for much more favorable interest rates that CoreWeave could not otherwise receive. 
Still, CoreWeave's ability to receive better interest rates than peers relies on backing from investment grade customer contracts. Notably, DDTL 5.0, closed in May (and is thus not included in the table above), was backed by two non-investment-grade customer contracts. This resulted in the facility not receiving an investment grade rating and thus having a higher interest rate. 
Interest Rate Pressure: A Growing Risk to Profitability 
Increases in general rates apply further upward pressure on the rates that CoreWeave and other neoclouds can receive in future funding rounds. The fixed rate tranche of DDTL 4.0 is tied to U.S. Treasuries with an average weighted maturity of 3.14 years, plus a 2% premium. This portion of the yield curve has seen rates rise significantly since the beginning of the year from less than 3.6% to nearly 4.2%.
[image: Line chart showing 3-year U.S. Treasury yield rising from below 3.6% to 4.16% in 2026]

Chart showing the 3-year U.S. Treasury rate rising from below 3.6% in early 2026 to approximately 4.16% by June, reflecting a sharp increase in short- to mid-term interest rates. Source: YCharts.
Notably, CoreWeave’s interest payments are already elevated, coming in at $536 million in Q1. This equates to 25.8% of its $2.08 billion in revenue, and 46.3% of its $1.157 billion in adjusted EBITDA. The company is guiding for midpoint revenue of $2.525 billion next quarter, and midpoint interest expense of $690 million—which would push its interest to revenue ratio up to 27.3%. With this, interest expense is expected to become an even more relevant line item while already putting significant pressure on profitability. 
The Neocloud Race: Balancing Surging AI Demand With Rising Debt and Circular Risk 
Overall, neoclouds clearly have significant growth momentum, with revenues and backlogs spiking, while attracting interest from investment-grade hyperscalers such as Microsoft and Meta, and AI labs including OpenAI and Anthropic. Access to leading Nvidia systems, and GPU utilization advantages make neoclouds an option for hyperscalers looking to quickly scale AI compute capacity. 
At the same time, the mismatch between operating cash flow and capex is causing debt levels to rise rapidly, which is a dynamic that is unlikely to change in the near term. Elevated interest rates remain an external risk, while circular financing raises questions around the degree to which neocloud growth depends on Nvidia’s capital support, and the extent to which Nvidia’s GPU demand is increasingly tied to the neocloud model. 
As Q2 wraps up, I/O Fund is preparing to identify the next wave of AI winners in our upcoming Top 15 AI Stocks for Q3 2026 report, with coverage across AI networking, memory, energy, custom silicon, and the infrastructure bottlenecks driving the next leg of the trade. 
Premium Members will also receive upcoming thematic reports on the latest shifts in AI networking and a new catalyst we believe could become one of the more important opportunities in the second half of the year. 
We publish more than 100 paywalled articles each year on AI stocks, supported by an actively managed portfolio and real-time trade alerts.
Don’t miss out on the AI trade 👉 Join I/O Fund Premium today.
Please note: The I/O Fund conducts research and draws conclusions for the company’s portfolio. We then share that information with our readers and offer real-time trade notifications. This is not a guarantee of a stock’s performance and it is not financial advice. Please consult your personal financial advisor before buying any stock in the companies mentioned in this analysis. Beth Kindig and the I/O Fund own shares in NVDA at the time of writing and may own stocks pictured in the charts.  
Leo Miller, AI and Semiconductor Investment Writer at I/O Fund, contributed to this analysis. Leo Miller owns shares of NVDA and META.
👉🏻 Share with a Fellow Investor
Help someone else benefit from this insight.
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	Google TPU v8 vs Nvidia: How Inference Is Rewriting the AI Market
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	Bloom Energy — Our 2026 Top Pick Was the Best Performing Stock in April
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Structure your data model as a queryable graph.

biff.graph allows you to query both your database and your business
logic/derived data as a unified, extendable graph. Data model code can be
split up into small, independent chunks ("resolvers"), and application code
can declare the shape of the data it needs without having to know how to get
that data. This makes your codebase easier to understand and test, especially
as it grows larger.

biff.graph is basically a lightweight version of
Pathom. It implements only a subset of
Pathom's functionality with the intention of being easier to understand. The
biggest difference is that biff.graph has no query planning step, so it may
not execute some queries as efficiently as Pathom. (It does support batch
resolvers and caching, though.) On the flip side, biff.graph's codebase is
only about 600 lines, with the query execution
code being about 200 lines.

I made biff.graph because I've loved using Pathom both at work and for side
projects, but I was concerned about including it as part of Biff by default.
For people working on small projects who haven't even heard of Pathom yet, I'm
not extremely confident that the code structure benefits would outweigh the
extra learning effort required. So biff.graph is an attempt to see how
approachable I can make this graph data modeling pattern. Biff users who want
to stick with biff.graph will still have to learn the same conceptual ideas as
they would for Pathom about how to structure code; however, the next
step—understanding what biff.graph is actually doing so you can debug
your code when things go wrong—should hopefully be easier.


Dependency


com.biffweb/graph {:mvn/version "2.0.0-rc7"}



Status


This library will be a release candidate until all the other Biff 2
libraries have been released. Until then there could be breaking
changes, but I don't anticipate any.


API Reference


com.biffweb.graph


Concepts



	
biff.graph uses a slightly modified subset of
EQL / Datomic pull
patterns to describe the
shape of data.



	
"Resolvers" are functions with associated input and output queries. The
function takes data in the shape of the input query and returns data in the
shape of the output query.



	
After you define a bunch of resolvers, biff.graph's query engine uses them
to return data in whatever shape you query for.






Example


In this snippet:


	
We define a couple simulated database-access resolvers (rss-feed and
post) which return an entity for a given primary key.



	
We define a derived-data resolver (clean-post-title) which takes a
:post/title attribute and returns a version with emojis filtered out.



	
We query our data model graph via com.biffweb.graph/query, without needing
to know which attributes come from the database and which are derived.





(require '[com.biffweb.graph :as biff.graph :refer [defresolver]])
(require '[clojure.string :as str])

(defresolver rss-feed
  {:input  [:rss-feed/id]
   :output [:rss-feed/title]}
  [_ctx {:rss-feed/keys [id]}]
  (get {1 {:rss-feed/title "My Blog"}}
       id))

(defresolver post
  {:input  [:post/id]
   :output [:post/title
            :post/url
            {:post/rss-feed [:rss-feed/id]}]}
  [_ctx {:post/keys [id]}]
  (get {2 {:post/url      "https://example.com/my-post"
           :post/title    "My Post 🎅"
           :post/rss-feed {:rss-feed/id 1}}
        3 {:post/title    "My Other Post 🎅"
           :post/rss-feed {:rss-feed/id 1}}}
       id))

(defn remove-emojis [s]
  (str/replace s #"🎅" ""))

(defresolver clean-post-title
  {:input  [:post/title]
   :output [:post/clean-title]}
  [_ctx {:post/keys [title]}]
  {:post/clean-title (-> title
                         remove-emojis
                         str/trim)})

(def resolvers [rss-feed
                post
                clean-post-title])

(def ctx (biff.graph/new-ctx resolvers))

(biff.graph/query ctx
                  [{:post/id 2}
                   {:post/id 3}]
                  [:post/id
                   :post/clean-title
                   ;; Optional attributes are denoted with [:? ...]
                   [:? :post/url]
                   ;; Join attributes are denoted with nested maps
                   {:post/rss-feed [:rss-feed/title]}
                   ;; An optional join attribute looks like this:
                   ;; {[:? :post/rss-feed] [:rss-feed/title]}
                   ])
;; =>
[{:post/id           2,
  :post/clean-title "My Post",
  :post/url         "https://example.com/my-post",
  :post/rss-feed    {:rss-feed/title "My Blog"}}
 {:post/id          3,
  :post/clean-title "My Other Post",
  :post/rss-feed    {:rss-feed/title "My Blog"}}]



Usage



Defining resolvers


First, you'll typically want to have some kind of function that can
autogenerate resolvers (using com.biffweb.graph/resolver rather than
defresolver) based on your database schema (e.g. post and rss-feed from
the example above would be autogenerated). Guidelines:


	
There should be one resolver per table / entity type.



	
The input query should be just the primary key (e.g. [:person/id]).



	
The output query should include all the other columns / attributes (e.g.
[:person/age, :person/favorite-color, ...]).



	
The output query should also include a join key for each foreign key / ref
attribute in the entity, and the join subquery should be the primary key for
that entity (e.g. [{:person/pet [:pet/id]}, ...]).



	
The resolver options should include :batch true so that your database
query can fetch multiple entities at once. Resolvers with this setting
receive a vector of input maps and must return a vector of output maps in
the same order.



	
The resolver function then needs to basically do a SELECT * for each of
the input primary keys and ensure that join keys are present and formatted
as nested maps.





The not-yet-released biff.sqlite library includes such a
function
for sqlite (content warning: unedited AI code).

Then you can define whatever additional resolvers you think would be helpful
with com.biffweb.graph/defresolver. You can move logic from helper functions
to resolvers gradually as needed. See the reference
docs for more details about writing
resolvers.

Finally you pass your resolvers to com.biffweb.graph/new-ctx which does some
simple indexing needed by the query engine. new-ctx also wraps your
resolvers with some middleware that handles things like caching and
validation.


Running queries


After your resolvers are defined, you can run queries from wherever needed,
such as at the start of a Ring request handler:

(defn settings-page [{:keys [session] :as ctx}]
  (let [user (biff.graph/query ctx
                               {:user/id (:uid session)}
                               [:user/email
                                :user/display-name
                                :user/subscribed])]
    ...))


The example above assumes you have middleware that merges the output of
com.biffweb.graph/new-ctx into incoming Ring requests.


Debugging


Exceptions thrown from inside com.biffweb.graph/query include a
:biff.graph/trace key in the exception data which tells you what the query
engine's location in the graph traversal was when the exception occurred
(which part of your query did the exception come from, which resolvers were we
trying to resolve the input for, ...). You can use this information to produce
a minimal repro if needed by focusing your query on just the path that failed.


Testing


Resolver functions are stored under the :biff.graph/resolve-fn key. They
take a single argument (the ctx map) and expect resolver input to be stored
under :biff.graph/input.

(defresolver my-resolver
  {:input [:user/id]
   :output [...]}
   [ctx input]
  ...)

(deftest test-my-resolver
  (is (= ((:biff.graph/resolve-fn my-resolver)
          {:biff.graph/input {:user/id 1}})
         ...)))



biff.fx integration


If you use biff.fx, you can merge com.biffweb.graph/fx-handlers in
to your handlers map. It exposes com.biffweb.graph/query under the
:biff.graph.fx/query key:

(require '[com.biffweb.fx :refer [defmachine]])

(defmachine do-something
  :start
  (fn [{:keys [session]}]
    {:user [:biff.graph.fx/query
            {:user/id (:uid session)}
            [:user/email
             ...]]
     :biff.fx/next :next})
  ...)


If you want to use biff.fx to handle effects inside your resolvers (such as
database queries or external service calls), defresolver also supports a
form where you define the resolver body as a biff.fx machine:

(defresolver my-resolver
  {:input [...]
   :output [...]}

  :start
  (fn [ctx input]
    ...)

  :next
  (fn [ctx input]
    ...))


Note that the state functions defined with defresolver take two parameters
instead of one as is the case for regular biff.fx machines.


biff.core integration


If you include (com.biffweb.graph/module) in your modules, you can put your
resolvers in a :biff.graph/resolvers vector on your other modules.

If you register your application's schema with com.biffweb.core/register,
biff.graph will ensure that resolver output conforms to that schema.


Tips



	
I like to put my resolvers under a model/ directory, then each namespace
there exposes a biff.core module with :biff.graph/resolvers set.



	
You can even make resolvers that return hiccup (or that return functions that
return hiccup), e.g. (defresolver ... {:com.example/my-component (fn [{:keys [href]}] [:div ...])}). This can be handy for making reusable UI components
that are specific to your data model (as opposed to more generic components
like "buttons" and "modals" etc). I put these under ui_components/.



	
It can make sense sometimes to write "global" resolvers that don't have an
input query. For example, a background job might want to query for all the
users in the database who meet certain criteria. It can also be convenient to
write resolvers that return data from ctx, like a :output [{:session/user [:user/id]}] resolver so you don't have to get the user ID from the session
explicitly.



	
In that vein, for authorization I've been using "params" resolvers that take
entity IDs from path / query params, ensure the current user is authorized to
read the given entity, and then return it as a join (like :output [{:params/widget [:widget/id]}]. If the user isn't authorized, you can either
throw an exception or simply omit the entity from the resolver output. There
are different ways to convert either approach into a 4XX HTTP response; I'm
still experimenting myself.









Original: https://github.com/jacobobryant/biff/tree/v2.x/libs/graph · Discussion
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Show HN: Ant – A JavaScript runtime and ecosystem

antjs.org · 53 points · Discussion

Hello HN!I'm the author of Ant, a JavaScript ecosystem built around a runtime with its own JavaScript engine. Ant also includes a package manager, the ants.land package registry, a platform for deploying and hosting applications, and Ant Desktop for building native desktop apps with web technologies, similar to Electron.
The goal is for these pieces to work as one coherent platform while remaining compatible with the wider JavaScript ecosystem. It's still early, and I'd appreciate any feedback on the overall direction or what you'd like to see from an e2e alternative to the existing JavaScript stacks.
P.S. I’ve shared Ant here before as a runtime; since then, it has grown into the broader ecosystem you see today.


Original: https://antjs.org · Discussion
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Amber the programming language compiled to Bash/Ksh/Zsh

amber-lang.com · 47 points · Discussion


A language compiled to Bash.
A modern, type-safe programming language that catches bugs and errors at compile time.

See it in action
import { join } from "std/text"
fun get_weather(cities: [Text]): Null {
let temperatures = [Text]
for city in cities {
const result = $ curl -s "https://wttr.in/{city}?format=1" $ failed {
echo "Error: Failed to get weather for {city}"
continue 
}

temperatures += [result]
}

return temperatures
}

get_weather([])

$ Click: 
get_weather([])
 to run the function 




Modern Syntax
ECMA Script-like syntax.



Runtime Safety
Amber ensures that you handle everything that could fail.



Type Safety
Use strong typing to catch bugs at compile time.



Instant Docs
Generate documentation automatically.



Bash Ready
Interoperate with Bash scripts.



Library baked in
Standard library with many useful functions.



#1 Award winning project of 2024

Paweł Karaś - Project Founder







Original: https://amber-lang.com/ · Discussion
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UPI: Anatomy of a Payment Transaction

timeseriesofindia.com · 41 points · Discussion
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Digital Deli, 1984 book by early PC hackers and enthusiasts

atariarchives.org · 41 points · Discussion


	
	







Digital Deli

The Comprehensive, User-Lovable Menu of Computer Lore, Culture, Lifestyles and Fancy

by The Lunch Group & Guests

Edited by Steve Ditlea

published 1984

[image: Book cover]


Digital Deli is copyright ©1984. It is posted on www.atariarchives.org with the approval of Steve Ditlea, editor of the book, for archival purposes only. Commercial reproduction or use of any of this material without the permission of the individual author and/or photographer is prohibited.


  MENU
  

  Cover

  Title page and copyright information 

  From Computer Lunch to Digital Deli 

  The Digital Deli Map of Personal Computer America by Rick Meyerowitz



  
  Who Needs Personal Computers? by J. Presper Eckert 

  Solomon's Memory by Les Solomon

      THE FIRST DO-IT-YOURSELF PERSONAL COMPUTER BY LARRY STECKLER


      THE RISE AND FALL OF THE ALTAIR BY STAN VEIT 

      YOU'VE COME A LONG WAY, MICRO BY IVAN BERGER

  
  Extinct Computer Quiz by Stan Veit


  Inside the Microprocessor by Stan Veit 

  Hard Facts: Anatomy of a Personal Computer by Marty Norman

  Birthing Microchips by Tay Vaughan

      CLEAN ROOMS BY TAY VAUGHN 

      ON SILICON    

  Microcomputers Today and Tomorrow by Marcian E. Hoff, Jr. 

      CHIP GENERATIONS
     


  Computer User Groups by Josh Martin 

  Homebrew and How the Apple Came to Be by Stephen Wozniak 

     COMPUTER GROUP GUIDE BY JOSH MARTIN

     COMPUTER FEARS BY GEORGE S. ZARR, JR. 

  Fighting Software Pirates by Gerry J. Elman 

  The Religion of Computers by Daniel S. Bricklin 

     THE 10111'RD PSALM BY CHARLES P. RUBENSTEIN

     COMPUTERS AND THE HOLY WORD BY CHARLES P. RUBENSTEIN
 

PERSONAL CHOICES

  Test-Driving the Epson QX-10 by Frank Rose 

     WHAT IS A COMPUTER? BY TED NELSON 

  Memoirs of an Osborne by David Nimmons 

  The Atari Affair by Norman Schreiber 

  The Kaypro, Too by Norman Schreiber 

  Confessions of an IBM PC Owner by Lindsy Van Gelder 

  The Mac on Skis by Esther Dyson 
 


  The Labor Force by Bonita Taylor

  Romance and the Computer by Tamora Pierce 
WORD SALAD

  The Babble of Computer Languages by Robert de Marrais

  Bringing Up BASIC by John G. Kemeny and Thomas E. Kurtz

  Getting a Computer to Write About Itself by Bill Chamberlain 

  How the Source Works
CREATIVE COMBOS

  Computer Heroes and Villains in Popular Culture by Terry S. Landau 

  The Video Disk Connection by Martin Porter 

    COME TO YOUR SENSES! BY RALPH BAER 

    THE DIGITAL AUDIO DISK BY MARTIN PORTER 



Micros in Mexico by Neal Weinstock




  THINK: The IBM Story by Marguerite Zientara 

  Cashing In: Automated Teller Machines by Candice Zarr 

  The Home Banking Dilemma by Charline Allen 

  Apple Culture and Totems
SMALL FRY

  Computers in the Classroom by Katharine Davis Fishman 

    LEARNING WITH LOGO BY KATHARINE DAVIS FISHMAN 
TOMORROW'S SPECIALS

  Computopia Now! by Ted Nelson 

    THE MAGIC BOX BY LES SOLOMON

Personal Computers/Personal Freedom by Timothy Leary 


The Conservative Computer by Wm. F. Buckley, Jr.


Computers, Cable and the Future by John Gabree 


Fifth-Generation Computers by Richard Grigonis 

    A MICRO VISION BY RICHARD GRIGONIS 


You may be able to buy a pre-owned, printed copy of the book from
amazon.com.


This site maintained by Kay Savetz.
Do not redistribute, mirror, or copy this online book.











Original: https://www.atariarchives.org/deli/ · Discussion
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AI Can't Recreate the Thrust Game (But It Can Help You Understand It)

jamesdrandall.com · 39 points · Discussion

I asked Claude to recreate the classic 1986 game Thrust for me in the browser. It created slop but then things spiralled out of control.

Thrust was one of my favourite games on the BBC Micro — written by Jeremy C. Smith and published in 1986, it’s a deceptively deep game with amazing physics and gameplay. You pilot a ship through caverns, collecting fuel, avoiding turret fire, and retrieving a pod for bonus points while fighting gravity and momentum. Jeremy went on to create the even more impressive Exile with Peter Irvin before tragically dying in an accident in 1992. He was somewhere between 16 and 18 when he wrote Thrust. You can play the original online.

I’ve got a BBC Master on the desk beside me and I still occasionally fire up Thrust on there along with some of the other classics. It’s one of those games I keep returning to along with Elite, Exile and Holed Out. I’ve now recreated three of these in different ways… the fourth is looking increasingly unavoidable.

Starting with slop

Anyway. I guess I’d been thinking about Thrust as one morning recently I somewhat casually asked Claude Code to create it for me in the browser. I think I’d been reading the latest proclamations of capability from OpenAI and Anthropic and so I put together quite a comprehensive spec, gave it access to the original disassembled source code, screenshots, and said “go and recreate Thrust for me.”.

It created something for which the term slop would be too kind, it very vaguely resembled Thrust — it had the scanline stuff, sort of — but it was truly dreadful. It hadn’t even got gravity working right, the ship didn’t fall properly, the controls felt weird, and it was just… grim. In some ways its amazing that it created something that sort of worked and sort of looked like Thrust but it was not playable and nothing close to the elegance and beautfy of the real thing.

And that’s the thing about a game like Thrust. You could knock out something superficially similar pretty quickly — just run at the device frame rate, use standard delta-time physics, draw some caverns. But it would feel nothing like Thrust. The magic is in the specific timings, the weight of the ship, the way momentum builds. Particularly if you’ve played the original then those details are everything, and an AI working from a text description, and it turns out even the original source, can’t capture them.

The archaeology

But it got me curious. How did the original work? I find the tricks developers used to make this stuff work on the 8-bits fascinating, and it became a bit of an archaeology session. I quickly found this brilliant commented disassembly of the original source by Kieran Connell and found myself feeding it into Claude and asking questions.

This is where things got interesting. Not because AI wrote the code — the code itself isn’t complicated, it’s a 1986 game that ran in 32K of RAM — but because Claude turned out to be an extraordinary tool for interrogating 6502 assembly. I could feed in a block of disassembled source and ask “how does the level data work?” or “what’s the physics model doing here?” and get detailed, accurate explanations of what the original code was doing.

Now to be fair I was working from some commented disassembled source code but even given that it was able to extract information from both the comments and the assembly and come up with detailed descriptions of how the game worked. My sense is without the comments helping to focus it at the right areas it would have been much less useful - but even so, it made the job an awful lot simpler and more enjoyable. And yes it seems likely I’ll strip the comments from the code and see how well Claude does then.

While doing this I realised I could use the answers as the basis to recreate the original game and started asking Claude to create specifications for the various subsystems. Most of the specifications I generated can be found in a specs folder in the source code. I might write them up properly at some point but for now they give a good insight into the nuances in the original — there’s quite a lot going on, more than I’d realised. For example I’d never noticed that the turrets stop firing for a time if you hit the generator, and there are subtleties in their firing angles that only become apparent when you read the actual code.

The Physics

The physics was one of the most interesting areas to dig into. Thrust uses Q7.8 fixed-point arithmetic — a common technique on 8-bit machines where you don’t have floating point hardware. The rotation system uses 32 steps with lookup tables for the force components.

But the really tricky part was timing. My first implementation used the correct constants from the disassembly — the same gravity, the same thrust values, the same drag — but the ship was far too fast and too agile. It didn’t have the right weight. The constants were identical to the original so it had to be a timing problem.

And it was. The original doesn’t run its physics at the BBC Micro’s 50 Hz VSync rate. The tick loop waits at least 3 centiseconds per frame, giving an effective rate of about 33.33 Hz. But it goes further than that: within each tick, physics updates are gated to only 6 active slots per 16-tick window. The core of the physics step looks like this:

/** The 6 active physics slots per 16-tick window */
private static readonly ACTIVE_SLOTS = new Set([0, 3, 5, 8, 11, 13]);

private tickStep(input: ThrustInput): void {
  const slot = this.tickCounter & 0x0F;
  this.tickCounter = (this.tickCounter + 1) & 0xFF;

  // Rotation: 3 out of every 4 ticks, integer steps only
  if ((slot & 0x03) !== 0 && input.rotate !== 0) {
    s.angle = ((s.angle + input.rotate) + 32) % 32;
  }

  const isActiveSlot = ThrustPhysics.ACTIVE_SLOTS.has(slot);

  // Force calculation — active slots only (6 of every 16 ticks)
  if (isActiveSlot) {
    s.forceY += this.gravity;

    if (input.thrust) {
      s.forceY += ANGLE_Y[angleIdx] / (1 << this.massShift);
      s.forceX += ANGLE_X[angleIdx] / (1 << this.massShift);
    }

    // Linear drag
    s.forceX *= 1 - 1/64;   // X: *= 63/64
    s.forceY *= 1 - 1/256;  // Y: *= 255/256
  }

  // Position integration — every tick
  s.x += s.forceX;
  s.y += s.forceY;
}


That gating gives an effective force/drag rate of roughly 12.5 Hz — gravity and thrust only apply on those 6 specific ticks, not every frame. Even rotation has its own gating: it skips every fourth tick. These aren’t arbitrary numbers; they’re the exact patterns from the 6502 source, and they define the feel of the game - if you pull them around things quickly start to feel off. The asymmetric drag is interesting too — much stronger on the X axis (63/64) than Y (255/256), which is why horizontal movement feels “stickier” than vertical.

Once I got these timings right — matching the original’s exact update cadence rather than just its constants — it felt perfect. You can switch between the BBC emulator and my version and the controls feel the same.

That’s what became genuinely interesting to me. Creating a Thrust-like game with normal physics is trivial - particularly using a coding AI. Recreating Thrust — with all its specific feel and weight — required understanding exactly how the original worked, right down to the timing of individual physics updates within the game loop.

The Sound

The other area that required some real focus was the sound. When I did my TypeScript version of Elite I sampled the sounds directly from the emulator. That worked because Elite’s sounds are quite discrete — short, sharp effects. Though the beam and military laser effects are off. But in Thrust the engine is a continuous drone that responds to key presses, and the explosions have specific envelopes. I could have sampled them but it just felt… wrong.

So instead I decided to take a different approach and instead recreated the SN76489 sound chip (the same chip that was in the Sega Master System, as I learned while working on this) and the BBC MOS interface to it. The MOS — the BBC’s Machine Operating System — provided the interface through which games talked to the sound chip, using OSWORD calls and memory-mapped I/O.

A big help in this was the disassembled MOS code that Toby Nelson has put together, along with the BBC Advanced User Guide and the SN76489 chip specifications. I was able to feed all of this into Claude, generate a comprehensive spec for the sound system, and from that build an emulated sound system running in an AudioWorklet. The full BBC MOS envelope processor (OSWORD 7/8) drives the chip emulator on the audio thread.

The result? The sounds are identical. And it would have been really difficult to get that by any other means — it’s so timing-specific, so dependent on the exact envelope shapes and chip behaviour, that you really do need to emulate the actual hardware.

The sound system itself is quite elegant in how it layers. At the top level, playing a sound means sending the same OSWORD 7 parameters the original game used — channel, amplitude, pitch, duration:

const sounds = {
  own_gun:     { channel: 0x0012, amplitude: 1,   pitch: 0x50, duration: 2   },
  explosion_1: { channel: 0x0011, amplitude: 2,   pitch: 0x96, duration: 100 },
  explosion_2: { channel: 0x0010, amplitude: 3,   pitch: 0x07, duration: 100 },
  hostile_gun: { channel: 0x0013, amplitude: 4,   pitch: 0x1e, duration: 20  },
  engine:      { channel: 0x0010, amplitude: -10,  pitch: 0x05, duration: 3   },
};


Those parameters feed into a MOS envelope processor that drives the SN76489 chip emulator, both running in an AudioWorklet on the audio thread. The chip emulator generates samples at the hardware level — tone channels with 10-bit period counters, a noise channel with a 15-bit linear feedback shift register, and a volume table with -2dB per step matching the original silicon:

generate(out: Float32Array, offset: number, length: number, sampleRate: number): void {
  const step = 250000.0 / sampleRate; // chip clocks per audio sample

  for (let i = 0; i < length; i++) {
    let sample = 0;

    // Tone channels 0–2
    for (let ch = 0; ch < 3; ch++) {
      this.counter[ch] -= step;
      if (this.counter[ch] <= 0) {
        const p = this.period[ch] || 1024;
        this.counter[ch] += p;
        this.polarity[ch] = -this.polarity[ch];
      }
      sample += this.polarity[ch] * this.vol[ch];
    }

    // Noise channel — 15-bit LFSR
    // ...
    sample += ((this.lfsr & 1) ? 1 : -1) * this.vol[3];
    out[offset + i] = sample;
  }
}


It’s emulation all the way down. The MOS ticks at 100 Hz on the audio thread, processing envelopes and updating the chip registers at the same rate the real BBC hardware would have and the resulting sounds are authentic.

The Graphics and Levels

The font, graphics, and level data I was able to extract from the disassembled source relatively easily. You can find a couple of tools in the source that do that — one decodes the level terrain data, another extracts the ship rotation sprites by emulating the BBC’s frame buffer and converting the output to PNGs.

I’d initially tried a vector approach for the ship — just drawing it mathematically at each rotation — but it looked rough at BBC resolution as it turned out the original had hard-coded sprites for each of the 32 rotation angles, hand-optimised by Jeremy Smith to look right at each position. Once I extracted and used those actual sprites, it looked correct.

The terrain rendering uses the original’s scanline-parity polygon fill — drawing every other line — which gives it that characteristic BBC Micro look. The internal resolution is 320×256, matching the original. My version has a slightly larger viewport — the original has a border around it, likely to keep the scrolling fast enough on the BBC — and I might add a toggle for that at some point.

The Demo Mode

One of the last things I added was the demo mode — the attract sequence where the game plays itself on the title screen. Digging into how the original implemented this was satisfying: it simply injects key presses into the game loop at timed intervals. There’s no separate demo renderer — the normal game engine runs with fake inputs from a pair of parallel tables:

// Which keys to hold for each segment
const DEMO_KEYPRESS_BIT_MASK_TABLE = [
  0x00,                          //  0: freefall
  INPUT_ROTATE_RIGHT,            //  1: rotate right
  0x00,                          //  2: nothing
  INPUT_FIRE,                    //  3: fire at turret
  INPUT_ROTATE_LEFT,             //  4: rotate left
  INPUT_SHIELD_TRACTOR,          //  5: shield/tractor
  INPUT_THRUST | INPUT_SHIELD,   //  6: thrust + shield
  // ... 18 entries total
];

// How long (in game ticks) to hold each entry
const demoKeypressTimerTable = [
  0x18,  // 24 ticks of freefall
  0x0F,  // 15 ticks rotate right
  0x05,  //  5 ticks nothing
  0x05,  //  5 ticks fire
  0x08,  //  8 ticks rotate left
  0x14,  // 20 ticks shield/tractor
  0x17,  // 23 ticks thrust + shield
  // ...
];


Three of the timer slots are randomised at the start of each demo run — small variations like (rnd & 0x03) + 0x08 for a range of 8–11 ticks, and a 75/25 split between a long and short spiral at the end. Elegant and simple: it creates just enough variation that repeated attract sequences don’t feel mechanical.

Getting it working required understanding yet another layer of timing, and it exposed a small inaccuracy in the player starting position — just enough that the demo sequence missed a turret it should have hit. That led me to discover I’d slightly miscalculated the spawn points, which in turn revealed there were multiple spawn points per level, something I’d overlooked in the initial level decoding.

That this works as it does demonstrates that the physics recreation is accurate - if it wasn’t timed keypresses would result in different behaviours and its unlikely the shot would hit the turret and the player escape with the pod.

The Teleport Animation

One moment that impressed me with the coding assistant: the teleport animation — the effect when you warp into a level — wasn’t matching the original based on the spec I’d extracted from the disassembly. Rather than spend more time on the code, I recorded the original game as a video, captured the animation frames, pasted them into Claude Code and said “recreate that.” It nailed it almost perfectly in about five minutes. Not hard code — something I could have done in half an hour — but a good example of where AI saves time on the uninteresting stuff so you can focus on the interesting stuff.

The CRT Effects

To round things off I added a few CRT post-processing effects: scanlines, green phosphor, amber phosphor, black and white TV, and a VCR look. These are implemented as WebGPU compute shaders in WGSL, falling back gracefully when WebGPU isn’t available. Nothing particularly difficult — I pulled most of them from my Elite conversion and added the black and white filter.

I didn’t get much time to play the BBC on a colour TV. When I first got one I was playing on a tiny 12-inch black and white set, and later a small green screen monitor. The filters are just a bit of fun, but they do give it an authentic feel.

What This Was Really About

The interesting thing about this process wasn’t writing the code. The code is straightforward — by modern standards, a 1986 game that ran in 32K is not particularly complicated. That’s not a slight on the original developer and it’s amazing that Jeremy Smith got this working on an 8-bit machine, and Exile is something else entirely. But with a high-level language and all the power we have today, the resources online, the coding tools then the implementation is the easy part.

What was interesting was the understanding. Using AI to drill into the original 6502 assembly, to extract and document the subsystems, to understand the specific timings and fixed-point arithmetic and hardware interfaces — that’s where the value was. The recreation forced me to understand every system deeply, because getting the feel right meant getting the details right.

AI couldn’t recreate Thrust for me — that was proved pretty conclusively in the first five minutes. But it could help me understand the original well enough to recreate it myself.

The source is on GitHub and you can play it here. Going through these codebases from the 8-bit era gives you real respect for the developers. It’s amazing what they squeezed into such limited hardware. There’s also a YouTube video I created on the process.

I really enjoyed it. I played this game a lot when I was young and it’s great to have gained this understanding of how it really works - having done so I appreciate the work Jeremy Smith did even more.
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Show HN: Orbit – AR satellite tracker, watch 15k+ objects

nagylukas.github.io · 28 points · Discussion

Hey HN! I made Orbit, an iOS app that allows you to see the satellites, planets, and constellations above you in AR, on a 2D map, and on a 3D globe.
The app includes more than 15,000 objects tracked by CelesTrack, together with their pass predictions, descriptions, and detailed orbital data.
A searchable catalog of all objects is also available, as well as a built-in chatbot designed to answer any space-related questions you might have.This is my first published iOS app, so any feedback is greatly appreciated!
App Store: https://apps.apple.com/app/id6772174570


Original: https://nagylukas.github.io/orbit.html · Discussion
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The Chinese Voice Actor Forced to Prove He's Human

sixthtone.com · 25 points · Discussion

JIANGSU, East China — “Hello, sir or madam. I’m not AI — I’m a real voice actor. Now let me show you a tongue twister …”
Pausing for breath, Shen Anyu continues in a deep, resonant voice: “Ba bai biao bing ben bei po ...” He finishes and lets out a rueful smile. “How ridiculous this is.”
For the fifth time in the past year, Shen was recording a video to prove he was human.
Since 2025, AI copies of Shen’s voice have spread so widely online that platforms have begun flagging his real recordings as synthetic. For his clients, a mistaken label can mean fewer recommendations, fewer views, and less income.
The 31-year-old hears what sounds like his voice narrating movie explainers he never recorded, reading sports news, promoting products, peddling conspiracy theories, and even swearing in short videos circulating online.
Friends and relatives send him the clips, congratulating him — and sometimes asking to borrow money — assuming the flood of new work has made him rich.
It hasn’t.
Instead, Shen and his wife, Wei Yiyuan, now spend much of their time documenting the copies. They collect videos and screenshots, upload records, contact uploaders, file platform complaints, consult lawyers, and prepare for legal action. “There are simply too many of them,” Wei says.
As AI voice-cloning tools spread online, performers in China’s ultrashort-drama, audiobook, and short-video industries are encountering the same problem in different forms.
Some say they’ve found their voices in projects they never worked on. Others allege their voices have been sold as AI packages, built into editing apps, or used by clients to generate recordings without hiring them again.
Stopping the copies is harder still: Their creators are difficult to trace, platform complaints rarely succeed, and legal action can cost more than he is likely to recover. Worse, the more widely Shen’s cloned voice circulates, the more often he has to prove that his own recordings are real.
But long before he became trapped in this Kafkaesque spiral, Shen had spent years turning his voice into a career.
Muscle memory
Growing up in Xuzhou, in the eastern Jiangsu province, frequent illness kept Shen in bed for long stretches, and he spent countless hours playing video games and watching anime. But he was always drawn to the voices behind the characters, which gave each one a distinct personality.
By the time he was 20, Shen had moved between several jobs, including e-commerce customer service, where he endured angry customers and strict rules that even limited his bathroom breaks. With meager and unstable income, he relied on his parents’ savings to get by for several years.
“When I was younger, people would often compliment me on my voice,” Shen says. But it was not until six years ago, when a cousin asked him to narrate a science explainer video, that he began to see voice work as a career. More gigs quickly followed.
Since then, Shen has been the main narrator for a film-focused channel on Douyin, China’s version of TikTok, that has more than 5 million followers. Some of the videos he voiced have attracted millions of views.
He trained hard, listening back to his recordings and working on diction, emotion, and dramatic tension. Facial paralysis made plosive consonants — sounds such as “b” and “p,” which also dominate the well-known tongue twister above — especially difficult.
“I would exaggerate the facial effort, almost to the point of making intentionally intense or contorted expressions,” Shen says. “It was about training control over the facial muscles on the affected side, especially the parts that felt frozen or less responsive.”
With practice, the movements became muscle memory.
As a freelancer, Shen stayed on call around the clock, recording late at night, through fevers, and even while sick with COVID-19. Once, when he and Wei, then his girlfriend, were on their way to a romantic dinner, a job came in, and they turned around immediately.
When Sixth Tone visited his apartment in Xuzhou in June, Shen had just woken after finishing an urgent recording at 3 a.m. Soon after, the client messaged again, asking for a take with stronger emotion. Shen returned to his seat, adjusted his hoarse morning voice, and began recording.
Shen’s monthly income eventually reached around 10,000 yuan ($1,500), rising to 30,000 yuan in busy months. Last year, he married Wei, and the couple moved into a newly renovated home.
“All of this was only possible because of my voiceover job,” Shen says.
The first warning came in 2023, when a friend sent him a four-minute video introducing a Chinese actress in a voice that sounded like his. Shen was furious, but not yet alarmed: The AI version was still crude, with awkward pauses and unnatural pronunciation. Some fellow voice actors thought he was overreacting.
But the copies improved quickly. Shen began finding AI versions of his voice that sounded more natural — close enough that even his parents and friends struggled to tell the difference. Some AI voice models could generate close imitations from only seconds of recorded speech, reproducing elements of a speaker’s tone, rhythm, and emotion.
Then the bookings began to fall.
By 2024, former collaborators stopped hiring him and turned to AI-generated voices instead. Others offered to use an AI version of his voice at a much lower rate.
In one livestream, a presenter demonstrated an app that could generate voiceovers from text in a few clicks. Using a demo voice that sounded strikingly similar to his, the presenter turned a script into a movie explainer narration and told viewers, “For the price of a bottle of mineral water, you can generate voiceovers for several movie explainers.”
For Shen, recording the same amount of material would have taken more than two days.
What troubled him most was how easily the product of that labor could be separated from the person who created it. “We used to believe that meaningful results required learning and effort,” he says. “But now everything can be achieved in an instant.”
As the jobs declined, the life Shen and Wei had built around his voice began to feel less secure. Their income no longer covered their living costs, and Shen expected it to keep shrinking.
“All the experience and practice can simply be copied and reused at will,” Shen says. “To me, that erases the person behind all that work.”
Copy machine
Before his voice was cloned, Shen had found himself increasingly confined to a single, repeatable style.
After a series of videos Shen voiced went viral, clients began asking him to reproduce the same delivery and emotional tone, a standardized style that recommendation algorithms had already rewarded.
“I could offer different emotions or interpret the lines in other ways, but that wasn’t what they were looking for,” he says. “If I changed my delivery, they would immediately tell me it wasn’t the style they wanted.”
To keep working, Shen repeated that performance until it became his “standard” voice online. “Many people simply extracted the audio from that viral video and used it to train an AI voice clone.”
Shen still does not know who first cloned him. But he has found sellers offering what sounds like his voice in downloadable packages, as well as editing apps that allow users to select it and generate new recordings.
For Ciya Liu, 28, suspicions that her voice had been copied began with a routine rerecording request.
Days after she submitted her recordings for the female lead in a recent ultrashort drama, the production company sent back several clips and asked her to rerecord them for better quality. The voice sounded like hers, down to small flaws in her pronunciation. But the pauses and stresses were not choices she recognized.
“Could this be my voice?” she recalls thinking. A friend listened and agreed that it sounded unmistakably like her.
Liu believes the company generated the clips from her recordings without her knowledge. When she confronted the company, it denied training an AI system on her voice but could not explain where the clips had come from.
Her suspicions deepened when the company later told other freelance dubbers to accept a 10% pay cut or face delayed payment. It also indicated that this would be their final collaboration, as they were shifting to AI-produced ultrashort dramas.
Such productions often rely on stock characters with highly specific vocal types, from domineering executives to innocent young heroines. When actors’ natural voices do not fit those roles, producers hire dubbers like Liu or Shen.
China has only several hundred established professional dubbers, but industry estimates put the wider pool of voice workers in the hundreds of thousands, serving an audio-content market with more than 740 million users and an ultrashort-drama audience of over 660 million.
As those industries expanded, companies raced to produce more content at lower cost. Voice actors interviewed by Sixth Tone said both rates and the number of available jobs had fallen.
Xu Ziqi, a 30-year-old voice actress, says audiobook jobs that once paid at least 80 yuan an hour now attract applicants willing to work for half. Groups on the messaging app WeChat that once carried dozens of assignments a day may now go several days with only a handful.
Earlier this year, dozens of established voice actors publicly stated that they had never authorized their voices for AI cloning. 729 Voice, a leading Chinese voice-acting studio, said AI-generated dramas were appearing across thousands of episodes and countless accounts, making unauthorized uses nearly impossible to track.
Xu, who mainly dubs animations and ultrashort dramas, sees little security in getting better at the work.
“Many newcomers believe that if they refine their voices and improve their skills, they can rise above AI,” she says. “But those of us who have worked in the industry for years know that clients often want only a particular vocal timbre. Now AI can reproduce any timbre they want.”
Xu began as an audiobook narrator, then moved into ultrashort dramas as AI began to displace human narration. Now the same shift is reaching dubbing. Despite her rising income, she is considering leaving the industry.
“AI takes the best voices and performances from everyone,” she says. “The more skilled you become, the more material it has to learn from.”
Proof of life
By 2025, Shen’s AI clones had become convincing enough to cast doubt on his real voice. When platforms flagged his recordings as AI-generated, the videos could be excluded from recommendation feeds, cutting views and earnings.
When one of his clients contacted a short-video platform after one such flag, an agent assumed Shen’s studio did not employ human voice actors.
“He is a voice actor working for our studio,” the client told the platform’s agent. “His voice has been illegally cloned using AI and is now being used everywhere.”
The agent apologized, saying, “I had no idea. I’ve heard that voice so many times that I just assumed it was AI-generated.”
Around then, Shen began recording videos to prove that the voice belonged to a real person. He also contacted uploaders directly, explaining that they were using his voice without consent.
A few removed their videos; most ignored him. Others responded with abuse.
“Don’t mess with me,” one wrote. “I’ll use another voice, make even better videos, and crush you under my feet.” Some offered instead to buy the cloned voice or pay for his authorization.
As the responses and sheer number of copies began to overwhelm Shen, Wei stepped in.
A former pharmaceutical sales representative, she had left her job while preparing for their wedding and to deal with family matters. As Shen’s voiceover work declined, she began editing videos for his short-video channel and helping document the unauthorized copies.
She listed each suspected infringement, copied the links one by one, and sent them to Shen, who then recorded the verification videos required by the platforms. Some accounts contained hundreds of clips.
“Sometimes he’d already be asleep, and I’d still be there hunting down videos and copying links,” she says. “I was just so angry.”
When one complaint finally succeeded, Wei thought they had found a way to fight back. “After that, I just started copying links like crazy,” she says.
But almost none of the other videos came down. “As we continued to collect evidence and file complaints, we became more desperate every day,” Wei says.
With the platform complaints going nowhere, Shen took the fight to court. But before the first hearing could begin on July 2, the defendant sought to transfer the case to a court in another city.
To succeed, he would first need to establish a clear chain of evidence showing that the synthetic voice was derived from his recordings. That could require forensic voice analysis costing at least 10,000 yuan, according to lawyers interviewed by Sixth Tone.
Identifying whom to sue presents another problem. The people who created the clones are often impossible to trace, while the accounts publishing them are too numerous to pursue individually. Many of those accounts earn little from the videos, meaning that even a successful case might yield only modest damages.
Ren Xiangyu, a lawyer based in Beijing, tells Sixth Tone that imbalance is becoming common. Before AI cloning, voice infringement cases were rare because reproducing someone’s voice was technically difficult. Now, the technology has made imitation cheap, fast, and widespread.
Ren represented the plaintiff in China’s first AI voice-infringement case, decided in 2024 and later selected by the Supreme People’s Court — the country’s highest court — as a reference case.
The ruling treated unauthorized voice cloning as a violation of personality rights rather than copyright, making clear that owning the copyright to a recording does not give a company the right to reuse the performer’s voice for other purposes.
But cases like Shen’s are harder to untangle. Ren’s client had more than 50 hours of audiobook recordings and a clearly identifiable defendant. Today, uploaders can take a three-second clip, generate a 10-minute voiceover, and distribute it through countless accounts.
“The consequences of infringement are too low,” Ren says.
Ren says litigation alone cannot keep pace with the technology. Performers still have no effective, accessible way to prevent their recordings from being scraped and used to clone their voices.
The greatest strain on Shen and Wei’s marriage has been financial. As Shen’s voiceover work has declined, each lost job has deepened his anxiety and affected Wei in turn. “It’s like a constant backdrop to our lives,” she says.
In recent months, Shen has struggled to sleep and has begun smoking more, despite knowing it could damage the voice he depends on.
“Every time I hear the AI version, I go through the same cycle,” he says. “First fury, then helplessness, and finally disappointment.”
Wei compares it to “punching into cotton — no matter how hard you punch, it has no effect.”
Some people urged Shen to authorize his own clone and profit from it. Other voice actors who have lost work have begun teaching AI-cloning techniques themselves.
But Shen refuses. “I don’t think AI is a bad thing. It’s a tool,” he says. “But how people use it is the problem.”
After sharing his experience online, Shen began hearing from voice actors and workers in other industries facing similar problems. Their messages strengthened his resolve, and he began devoting more of his time to documenting unauthorized uses of his voice and preparing his case.
“This is how I make a living,” he says. “If I don’t fight for it, no one will fight for me.”
Shen expects the case to be difficult. “I may be dealing with this for years, perhaps for the rest of my life,” he says. “I’m prepared to lose, but I hope it can at least change something.”
To replace some of the lost income, Shen and Wei have begun producing short videos of their own. Posts sharing his experiences and views on AI attract the most attention, but Shen’s favorite is one he made about Xin Qiji, the 12th-century Chinese military commander and poet whose works brim with his unfulfilled ambitions.
Shen says he was drawn to Xin’s turbulent life and the quiet sorrow running through his verse. As he recorded the script, he found himself pouring his own feelings into the lines.
For those few minutes at the microphone, he was speaking on his own terms.
Additional reporting: Lü Xiao; editor: Apurva.
(Header image: Visuals from VCG and Lü Xiao, reedited by Sixth Tone)
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A lean, fully-tested LLM inference server built on llama.cpp — designed for the hardware you already have: shared vCPUs, free tiers, 2-core ARM boxes.

Reame is not the first inference server. It's the first one that treats cheap CPU
hardware as a first-class citizen instead of a fallback. Its thesis is simple:


On a CPU, never compute the same thing twice.




What Reame is for


Reame is built for narrow, repetitive AI workloads over your own data, on
hardware you already pay for — the case where the answer lives in the
context you provide, not in the model's general knowledge. That is exactly
where a small model matches a frontier one (we measured 100% accuracy on
long-context extraction with a 7B on a free 2-core ARM box) and where
Reame's memory makes request #100 cost a fraction of request #1.




	Use case
	Why it fits
	Suggested model





	Document extraction & classification (RAG, invoices, tickets, scraping)
	answers live in the context; prompts share prefixes → the disk cache pays
	Qwen2.5 1.5B–7B



	Batch pipelines (tag 10k products overnight, meta descriptions, email triage)
	repetitive by nature → Palimpsest drafts them; €0 per token, no rate limits
	Qwen2.5 1.5B–3B



	AI features inside a thin-margin SaaS
	a €5 VPS instead of a metered API keeps unit economics alive
	Qwen2.5 1.5B–7B



	Privacy-bound work (legal, medical, public sector)
	data never leaves your server — full sovereignty
	Qwen2.5 7B



	Private code autocomplete (Continue.dev + OpenAI-compatible API)
	line-level completion is a narrow task; code never leaves the laptop
	Qwen2.5-Coder 1.5B





What Reame is NOT for — said plainly, because trust is built here: a
general-purpose ChatGPT replacement (frontier reasoning and broad knowledge
need frontier parameter counts), agentic coding assistants, or creative
long-form writing at scale. If your task needs a 100B-class brain, buy one;
if it needs your documents processed privately, forever, at zero marginal
cost — that's a realm you can own.


	🗂️ Persistent shared-prefix KV cache — prompt prefixes are snapshotted to disk
(zstd, checksummed, LRU-budgeted) and reused across different prompts, restarts
and processes. A system prompt is paid for once, by the first user.

	📜 Palimpsest: the server remembers what it generated — every completed
generation feeds an on-disk n-gram archive; future requests draft from it
at zero cost. Domain workloads repeat themselves — let them pay off.

	🎭 Il Suggeritore: grammar as a draft source — constrained decoding uses
structure to forbid tokens; Reame inverts it and uses structure to
propose them. List numbering, bullets and format tokens are speculated
for free on content nobody has ever generated before.

	🔮 Self-regulating speculative decoding — a small draft model or zero-cost
n-gram lookup proposes tokens; the target verifies them in one batched pass.
Reame measures whether speculation pays on your hardware and switches it
off by itself when it doesn't.

	🏛️ The Conclave: consensus as a quality knob — --best-of N generates N
candidate answers to the same prompt in one interleaved batch (one prefill,
cloned into the others via KV copy; every weight read shared) and elects the
winner by majority on the final result. The moment an absolute majority
agrees, the stragglers are stopped. Honestly measured: it squeezes roughly
one extra correct answer per quiz out of the model you already run — it
does not make a 1.5B out-reason a 3B (consensus fixes variance, not bias).

	👥 Interleaved multi-user serving — N concurrent generations advance together
inside single multi-sequence batches, sharing every read of the model weights
(the cost that dominates memory-bound CPU decoding).

	🌐 OpenAI-compatible REST API — /v1/completions, /v1/chat/completions,
SSE streaming, sessions, bearer auth, metrics. Point any OpenAI client at it.

	⚡ Zero-config CLI — reame run qwen2.5-1.5b downloads the model once,
autoconfigures threads/KV/cache for the host and drops into a chat (or
--serve). No config file until you want one.

	🧪 210 isolated test cases — every layer is mockable and tested without a
model; correctness of the multi-sequence, speculative and KV-clone paths is
pinned against real models in integration tests.






Measured, not promised


Every number below was produced by the shipped binary on the hardware named —
including the negative results that shaped the design.




	Hardware
	Model
	Configuration
	Result





	Oracle Cloud free tier (2× ARM, 12 GB, €0/mo)
	Qwen2.5-7B Q4_K_M
	plain, KV q8_0
	3.3 tok/s



	Oracle Cloud free tier
	TriLM 3.9B ternary TQ2_0
	1.1 GB total RAM
	~10 tok/s



	Apple M3 Pro (6 threads)
	Qwen2.5-1.5B Q4_K_M
	plain
	52 tok/s



	Shared Contabo VPS (18 oversubscribed vCPUs)
	1.5B + 0.5B draft
	speculative, 87% acceptance
	3.2× speedup



	Shared Contabo VPS
	TinyLlama 1.1B
	warm disk cache vs cold
	4.8× end-to-end



	Apple M3 Pro
	Qwen2.5-1.5B
	prompt-lookup on a rewrite task
	1.44×



	Apple M3 Pro
	TinyLlama, 3 concurrent users
	interleaved vs serialized
	1.6×



	Apple M3 Pro
	Qwen2.5-1.5B, repeated request
	archive speculation (palimpsest)
	2.3× (22→51 tok/s)



	Apple M3 Pro
	Qwen2.5-1.5B, fresh list generation
	form drafting (suggeritore)
	2.1× (4.4s→2.1s)



	Apple M3 Pro
	Qwen2.5-1.5B ×5 candidates
	Conclave: shared prefill + early consensus + fast nucleus
	8-question quiz wall 97s → ~50s



	Apple M3 Pro
	Qwen2.5-1.5B --best-of 5 vs single
	3 arithmetic quizzes, strict grading
	+0.5 to +2 correct, ~2.5× wall (not 5×)



	Oracle Cloud free tier
	OLMoE 7B-A1B (MoE) vs dense 7B
	same 8-needle long-context test
	100% accuracy both · 17.8 vs 3.3 tok/s (5.4×)





Two negative results that matter. On heavily oversubscribed shared vCPUs a draft
model runs as slowly as its target, so speculation is counter-productive there —
Reame detects this and disables it at runtime. And the Conclave does not
close the gap to a model twice the size on hard reasoning: majority voting
corrects random slips, not systematic misunderstanding — we measured a 1.5B ×5
land between the 1.5B and a 3B, never above the 3B. Benchmarks that only show
wins are advertising; these are engineering.


How it works


Shared-prefix disk cache. Prompts are split into fixed token blocks; a chain
hash keys a KV snapshot at every block boundary. A different prompt that shares
a prefix restores the longest cached boundary and decodes only its own tail.
Unlike GPU-resident prefix caches, snapshots live on NVMe: they survive restarts.



Self-regulating speculation. Classic Leviathan/Chen acceptance (the rejected
token is resampled from the residual distribution, so the output distribution is
exactly the target's), with two CPU-first twists: the draft source can be free
n-gram lookup mined from the prompt itself — ideal for extraction and rewrite
workloads — and a feedback controller adapts the draft length and turns
speculation off when measured acceptance or draft economics go negative.



The Conclave. --best-of N submits N attempts at the same prompt to the
interleaved scheduler: attempt 0 is the untouched anchor (greedy stays greedy),
the explorers shift seed and heat up. The scheduler notices the identical
prompts and clones the prompt KV instead of prefilling N times (copy the
donor's cache, decode only the last prompt token — argmax-verified equal to a
full prefill). Election is an exact-majority vote on each candidate's final
number, with a Jaccard text-medoid fallback for prose; the moment a majority
exists the remaining candidates are stopped mid-generation, and the CLI reports
CONCLAVE consensus=k/N so a caller can escalate only when the conclave split.
Use it as a quality knob: more accuracy from the model your hardware can
afford, paid in idle interleaved compute rather than a bigger model's RAM.


Quick start


reame list                                  # model catalog + what's on disk
reame run qwen2.5-1.5b                      # download once, auto-config, chat
reame run qwen2.5-1.5b "Explain mmap"       # one-shot answer
reame run qwen2.5-1.5b --serve              # OpenAI-compatible API on :8080
reame run qwen2.5-1.5b "12*13-50?" --best-of 5   # the Conclave


run resolves a catalog name (or any local GGUF path), downloads to
~/.reame/models on first use and picks threads, KV quantization and cache
directory for the host. A config file is only needed when you want control.


Install


Homebrew (macOS / Linux):

brew tap swellweb/reame
brew install reame


Prebuilt binaries — Linux x64/arm64 and macOS arm64 on the
releases page
(runtime dependency: libzstd).

npm (npx reame): planned — binaries are already built per platform.


Build from source


git clone https://github.com/swellweb/reame
cd reame
git submodule update --init --depth 1 third_party/llama.cpp
./build.sh                       # Release build + 210 test cases

./scripts/download_models.sh     # TinyLlama (test model, ~670 MB)

./build/src/reame --config config/reame.conf --prompt "Hello" --max-tokens 32
./build/src/reame --config config/reame.conf --serve   # OpenAI-compatible API


Dependencies: CMake ≥ 3.16, a C++17 compiler, and for the server Boost (headers),
nlohmann-json and zstd:

# Debian/Ubuntu
sudo apt install build-essential cmake libboost-dev nlohmann-json3-dev libzstd-dev pkg-config
# macOS
brew install cmake boost nlohmann-json zstd pkg-config



Configuration highlights


[model]
path = models/qwen2.5-7b-instruct-q4_k_m.gguf
context_length = 4096      # total KV budget (shared across users when parallel > 1)
threads = 4                # fewer is often faster on shared vCPUs — measure!

[memory]
kv_cache_type = q8_0       # f16 | q8_0 | q4_0 — halve/quarter context RAM

[speculative]
enabled = true
mode = lookup              # model (needs draft_model_path) | lookup (no 2nd model)

[cache]
directory = /opt/reame/cache
max_size_mb = 4096         # LRU byte budget on disk

[server]
port = 8080
api_key =                  # bearer auth when set
parallel = 1               # >1 = interleaved multi-user serving



API





	Endpoint
	Description





	POST /v1/completions
	text completion (SSE with "stream": true)



	POST /v1/chat/completions
	chat completion



	POST /v1/sessions · .../save · .../load · DELETE .../{id}
	KV session snapshots



	GET /metrics
	request counters + speculative/cache metrics



	GET /health
	liveness (auth-exempt)






A note on energy


Reame's footprint is watt-scale, not kilowatt-scale: it targets machines that
already exist and are already powered on — no new silicon is racked to serve your
model. We don't claim better joules-per-token than a saturated datacenter GPU —
we claim you don't need one.


Status & scope


Reame is young and deliberately opinionated and focused: CPU-only serving,
one model per process, correctness pinned by tests at every layer. Not goals:
GPU offload, training, model management UX. The llama.cpp submodule is pinned to
a known-good commit and bumped deliberately.

Documentation in Italian: docs/README.it.md.


Why Reame and not Ollama?


The laptop story is the same one command: reame run qwen2.5-1.5b downloads,
autoconfigures and chats — nothing to learn. From there the two projects
diverge: Ollama optimizes for running many models casually; Reame optimizes
for serving one workload seriously on hardware that costs nothing. The
difference is one sentence:


Ollama runs models. Reame remembers having run them.



General-purpose servers treat every request as brand new: compute, discard,
repeat. On a GPU that's fine — compute is cheap. On a cheap CPU, compute is
the most expensive thing you have, and throwing it away is the cardinal sin.
Everything in Reame attacks that: the disk prefix cache, the generation
archive, the grammar prompter, self-regulating speculation, interleaved
multi-user batches, the Conclave. None of it exists in Ollama.

The practical consequence: a Reame server gets faster the longer it runs.
The hundredth request costs a fraction of the first — the system prompt was
paid once, similar answers draft themselves from the archive, structure is
speculated for free. No other server has that property.


Support


Reame is free, MIT-licensed and built on nights and free-tier hardware. If it
saves you API bills or GPU rent, consider sponsoring
the work — sponsorships fund the roadmap: ARCA (the shared memory daemon),
warm-ahead prefill, and first-class MoE serving.


Acknowledgments


Reame stands on the shoulders of llama.cpp
(all tensor kernels; MIT). The disk-first cache thesis was inspired by
antirez's DwarfStar4 line of thinking; the speculative pipeline by DeepSeek's
DSpark work and the Leviathan/Chen speculative sampling theorem; archive
drafting is a shipped, persistent take on retrieval-based speculation (REST);
form drafting inverts grammar-constrained decoding. Ideas are cited, numbers
are ours.


License


MIT. Built on the shoulders of llama.cpp (MIT).
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A private, offline companion for choosing quests, taking the next action,
closing open loops, and reviewing your direction before drift sets in.

Earth Game uses Python's standard library and SQLite. It has no third-party
dependencies, accounts, outbound requests, scoring, or AI-generated advice.


Requirements



	Python 3.8 or newer

	A Unix-like terminal




Install on Arch Linux


Earth Game is available from the AUR:


After installation, run earth or earth-game from anywhere.


Quick start


./earth init
./earth character edit
./earth quest add
./earth quest list
./earth quest start 1
./earth today


Prefer a browser? Start the same app as a local-only web UI:


It opens a private session URL on http://127.0.0.1:8765/ and uses the same
database as the CLI. Stop it with Ctrl-C. It never binds to your LAN or makes
external requests.

Commands prompt for missing text. Options also support non-interactive use:

./earth quest add \
  --title "Reconnect with an old friend" \
  --next "Send Sam a message" \
  --pillar connection \
  --driver purpose

./earth quest start 1
./earth today


Run ./earth --help or ./earth COMMAND --help for the complete interface.
See USAGE.md for complete real-world walkthroughs.


Commands



	earth init creates local storage without overwriting an existing database.

	earth character show|edit manages values, strengths, frictions, purpose,
and anti-vision.

	earth quest add|list|start|done|drop manages quests. Only one quest can be
current.

	earth loop add|list|close captures and closes unresolved tasks or concerns.

	earth today shows the current quest, next action, open-loop count, and
review status.

	earth review records five short reflections. Pass --update-quest to use
the --next answer as the current quest's next action.

	earth export [PATH] exports all data as readable JSON. Existing files are
never overwritten.

	earth web starts the local browser UI. Use --no-open or choose a port with
--port PORT.




Typical loop


./earth loop add --text "Book the dentist"
./earth today
./earth quest done 1
./earth review
./earth export earth-export.json



Data and privacy


The default database is:

${XDG_DATA_HOME:-$HOME/.local/share}/earth-game/earth.db



Set EARTH_GAME_DB to use another path:

EARTH_GAME_DB=/path/to/earth.db ./earth init


The database and JSON exports are created with private permissions on Unix.
Earth Game makes no external network requests; the web command listens only on
the local loopback address and requires the private session URL printed at
startup.

To back up or restore, copy the SQLite database while no Earth Game command is
running. ./earth --help prints the exact active data path.


Tests


python3 -m unittest -v
python3 -m py_compile earth earth_core.py earth_web.py



Structure



	earth contains CLI parsing and terminal interaction.

	earth_core.py contains SQLite and shared domain operations.

	earth_web.py contains the local HTTP server and HTML interface.



See ROADMAP.md for the product decisions and future-change rules.
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        Amazon S3 Files and ZeroFS expose POSIX filesystems backed by object storage, but the shared interface hides opposite bucket layouts. The choice turns on the role of the bucket: if files must remain ordinary S3 objects, S3 Files preserves that identity; if the bucket can be an internal persistence layer, ZeroFS trades direct S3 access for packing, compression, and client-side encryption.

Storage layout

The defining property of S3 Files, which is built using Amazon EFS, is that images/cat.jpg on the mount corresponds to the same key in the bucket, with changes flowing in both directions. Active data and metadata reside in a low-latency tier that AWS calls “high-performance storage.”

That one-file, one-object identity is deliberately absent from the ZeroFS storage format. Metadata lives in an LSM tree; file contents are split into extents, compressed and encrypted, then packed into immutable segment objects. An S3 client sees an opaque internal layout rather than the mounted files.


  
flowchart TB
    subgraph CLIENTS["Client Layer"]
        NFS["NFS Client"]
        P9["9P Client"]
        NBD["NBD Client"]
        WEB["Web Browser"]
    end
    subgraph CORE["ZeroFS Core"]
        NFSD["NFS Server"]
        P9D["9P Server"]
        NBDD["NBD Server"]
        WEBUI["Web UI"]
        VFS["Virtual Filesystem"]
        SEG["Segment store: compressed, encrypted file-data frames"]
        SLATE["LSM tree: metadata and 32-byte extent pointers"]
        CACHE["Local Cache"]
        NFSD --> VFS
        P9D --> VFS
        NBDD --> VFS
        WEBUI --> VFS
        VFS --> SEG
        VFS --> SLATE
        SEG --> CACHE
        SLATE --> CACHE
    end
    subgraph BACKEND["Storage Backend"]
        SEGOBJ["Immutable segment objects"]
        SSTS["Metadata SSTs and manifest"]
        S3["S3 Object Store"]
        CACHE --> SEGOBJ
        CACHE --> SSTS
        SEGOBJ --> S3
        SSTS --> S3
    end
    NFS --> NFSD
    P9 --> P9D
    NBD --> NBDD
    WEB --> WEBUI
  


  ZeroFS keeps file data and filesystem metadata on separate paths until both reach the object store.

Both mounts use the client page cache. The write-path row below starts after the client sends the write to the server.


  
    		Amazon S3 Files	ZeroFS

    
      	Storage model	AWS-managed high-performance storage synchronized with a bucket; internal layout not documented	An LSM tree and immutable data segments on object storage

      	Object layout	One file maps to one S3 object	Metadata in an LSM tree; file-data frames packed into segments

      	Write path after client cache	NFS write to high-performance storage, durable immediately; asynchronous S3 export after write inactivity	Over 9P, fsync uploads data segments and flushes LSM metadata to object storage before returning success

      	Cold read and read-ahead	Linux NFS read-ahead, directory metadata import, optional small-file import, or direct S3 read	LSM lookup, then adaptive object and cross-segment frame prefetch

      	S3 API access to files	Yes; filesystem changes appear after asynchronous export	No; reading files requires ZeroFS and the encryption password

      	Client interface	NFS 4.1/4.2	9P or NFS for files; NBD for blocks

      	Object-store choice	Amazon S3	Amazon S3, S3-compatible stores, Azure Blob, or Google Cloud Storage

      	Cost model	S3 plus high-performance storage, file access, and synchronization charges	Object storage and requests, plus the compute and cache running ZeroFS

    
  



Object interoperability

Keeping that one-to-one mapping means a file written through the mount eventually becomes a normal S3 object. Export begins after 60 seconds without a write, so continued writes postpone S3 visibility. Once export completes, existing tools can read the object with GetObject, and S3-side changes flow back into the filesystem. If both sides modify the same file before synchronization, S3 wins and the file-side version moves to lost+found.

A ZeroFS pathname cannot be fetched with the S3 API, and a segment cannot be scanned as Parquet. In exchange, small files need neither one data object nor one PUT each: their extents are compressed, encrypted, and packed together. The bucket and raw local cache contain ciphertext, so mounting or recovery requires ZeroFS and its encryption password. The encryption documentation lists the structural metadata that remains visible.

If other applications need immediate S3 visibility after a filesystem write, neither model provides it: S3 Files exports asynchronously, while ZeroFS never exposes mounted files through the S3 API.

Cold access

The first S3 Files access can trigger an import: listing a directory loads every object's metadata and asynchronously copies files below the import threshold, 128 KiB by default, into high-performance storage. AWS says a first listing of 1,000 objects may take several seconds. Larger files stay in S3, and reads of at least 1 MiB go directly to S3.

ZeroFS instead populates a local RAM and disk cache from reads and uploads. Newly sealed segments enter the cache from bytes already in hand, so read-after-write needs no GET; the cache is not write-back, and writes still reach object storage when segments are sealed and metadata is flushed. A cold miss resolves the requested extents through the LSM tree and coalesces adjacent frames into ranged GETs. It pays the first object-store round trip without importing the rest of the file or every small file in the directory; once the working set fits locally, data reads generate few S3 requests.

Both paths add read-ahead for sequential traffic: ZeroFS prefetches within and across segment objects, while S3 Files relies on Linux NFS read-ahead alongside its direct-S3 routing.

Cost

S3 storage and request charges apply in either case. S3 Files also charges for its high-performance storage tier: resident storage per GB-month and reads and writes per GB. The AWS pricing example current at publication uses these rates:


  
    	S3 Files charge	Rate used in AWS's example	When it applies

    
      	High-performance storage	$0.30 per GB-month	Files have a 10 KiB minimum billable size

      	File reads	$0.03 per GB	Reads from high-performance storage, including exports to S3

      	File writes	$0.06 per GB	Writes to high-performance storage, including imports from S3

    
  



The amount resident in high-performance storage depends on the configured import threshold and expiration window. Listing imports metadata and eligible small files, reads can load more data, and file metadata does not expire. Imports are metered as filesystem writes and exports as reads; the minimum operation sizes are 32 KiB for file data and 4 KiB for metadata. AWS reports resident bytes and inodes in CloudWatch, but total bucket size alone cannot forecast the bill.

Illustrative model: store 10,000 GiB and read it once

This is an illustrative scenario, not a general cost comparison. It uses 10,000 AWS billable GB (GiB) of logical data in S3 Standard in us-east-1, at $0.023 per GB-month. The direct case assumes 1 MiB reads from data already in S3; the resident case assumes reads below 1 MiB with all data also in high-performance storage. Internet egress is excluded.


  
    	Case	Storage/month	Read once	Illustrative subtotal

    
      	ZeroFS (2:1)	~$115 + overhead	S3 GETs	~$115 + infrastructure

      	ZeroFS (1:1)	~$230 + overhead	S3 GETs	~$230 + infrastructure

      	S3 Files (1 MiB direct reads)	~$230 + metadata	~$1.17 + S3 GETs	~$231 + metadata and requests

      	S3 Files (small resident reads)	$3,230	$300	$3,530
+$600 if imported

    
  



The ZeroFS figures are estimates: compression reduces payload bytes, while metadata, temporary compaction data, and requests add cost. At an ideal 8 MiB GET size, reading the file data costs about $0.26 at 2:1 compression or $0.51 at 1:1, before metadata and short or random reads. ZeroFS also requires one server, or two for high availability, plus local disk cache; each node needs about 2 GB of RAM beyond its configured memory cache. S3 Files may therefore cost less for large-file streaming. The difference grows when data is imported into, or written through, high-performance storage: writing 10,000 GiB through S3 Files adds $600 in filesystem writes and $300 for export, while a month of residency adds $3,000.

Actual costs depend on file count, compression, I/O size, residency, fsync frequency, and infrastructure. S3 Files also requires bucket versioning, so noncurrent versions need an appropriate lifecycle rule.

fsync and S3 visibility

Durability and S3 visibility are separate events in S3 Files. Writes to high-performance storage are durable immediately, but export starts only after approximately 60 seconds without a write; calling fsync does not make the object immediately visible through the S3 API. ZeroFS has no second visibility event because there is no export step. Over 9P, a successful fsync returns after object storage acknowledges the data segment and its LSM metadata, leaving the file recoverable after a cold restart.

Rename

S3 has no directories or atomic rename for general-purpose buckets. S3 Files renames on the mount, then copies each affected object to a new key and deletes the old one; during a directory rename, both prefixes can be visible. AWS says synchronizing 100,000 renamed files takes a few minutes. ZeroFS changes only its LSM directory entries, with no copy per descendant and no S3 prefix exposed to object clients.



The mount points may look similar, but the buckets make different promises: S3 Files preserves ordinary objects for the surrounding S3 ecosystem; ZeroFS treats object storage as the private substrate of the filesystem.


      



Original: https://www.zerofs.net/blog/zerofs-vs-aws-s3-files/ · Discussion
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How to organize 3 acquired companies into one coherent website

littlelanguagemodels.com · 13 points · Discussion


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




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




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




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





	day-to-day responsibilities




	previous experiences making IA decisions, positive or negative




	perception of the areas with the highest potential for company growth




	professional goals






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




How Company A plans and delivers items.




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




Put users into categories




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





	Location (by country, city, district)




	Clinical discipline (nursing, surgery, pharmacy)




	Clinical specialty (dermatology, ethics, pathology)




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




	Role (educator, administrator, researcher)




	Institution (academic, commercial, non-profit)






For patients of healthcare providers, groups may include:





	Insurance type




	Age group




	Risk level






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




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




Test with a small group of users




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





	Do labels match user language?




	Do groupings match users’ mental models?




	Does content hierarchy reflect user goals?




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






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




Think horizontally, not vertically




What do I mean by this?




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




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





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




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






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




Vertical vs horizontal content thinking



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




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




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




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




Key takeaways




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





	Start with user goals




	Identify commonalities across products




	Identify opportunities for consolidation and removal across content




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




	Put users into categories




	Test with a small group of users




	Provide multiple information pathways to improve discoverability




	Be prepared for content discussions to get heated






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





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

lcamtuf.coredump.cx · 12 points · Discussion

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

Original: https://lcamtuf.coredump.cx/blog/conway/ · Discussion
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Taiwan's Lost 8-Bit Computer [video]

youtube.com · 12 points · Discussion

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

Original: https://www.youtube.com/watch?v=IZH1rR7WogI · Discussion
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