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Discovery Loop

discoveryloop.com · 428 points · Discussion



  
  
      
      Continuous Exploration

      Automating discovery to accelerate science and engineering for the world.

    


  
  
        
          
Scientific discovery is bottlenecked.

        

        
          The scientific method is one of the greatest tools humanity has ever devised, yet execution entails repetitive experimental loops that are hard to scale with today's manual efforts: you propose an experiment, implement and run it, examine the results, then iterate to refine your approach.

          Historically, scientific progress has relied on these sequential human iterations. In many domains, this process remains incredibly slow and labor-intensive.

        

      


  


  
  
      01 — The Approach
      

      
        
          
Automating the experimental loop.

        

        
          At Discovery Loop, we are building systems to automate these entire experimental loops. By utilizing frontier AI models and large-scale computational infrastructure, our systems will be able to rapidly propose, run, and learn from evaluations.

          This approach allows for the parallel execution of thousands of experiments, drastically compressing iteration time and driving up the quantity and quality of scientific and engineering output.

        

      


      
        
          Start with Machine Learning

          We will initially focus on automating the process of machine learning research and engineering.

        

        
          Act as Our Own First Customer

          We will use these automated ML capabilities to rapidly optimize our own technology stack before expanding to other domains.

        

        
          Grand Challenges

          We believe our approach will be able to solve any learning loop with measurable outcomes within the domains of science and engineering. Ultimately, we are building systems capable of taking on National Academy of Engineering (NAE) Grand Challenges—such as engineering better medicines, advancing health informatics, making solar energy economical, providing access to clean water, securing cyberspace, and engineering the tools of scientific discovery.

        

      

    


  
  
      02 — Mission
      

      Our mission is straightforward: we are building AI solutions that can automatically solve important problems in machine learning, science, and engineering. By advancing the pace at which we conduct engineering and scientific discovery, we can bring the benefits of science and technology to the world much faster. Ultimately, our goal is to build AI systems that act as a deeply positive, empowering force for humanity, delivering technology solutions that improve people's lives on a global scale.

    


  


  
  
      04 — The Team
      

      
        
          
The brain trust.

        

        Our founding team — Jeff Dean, Sanjay Ghemawat, Quoc Le, and Oriol Vinyals — has a shared history of deep friendship and decades of close and impactful collaboration.

      


      
        [image: The founding team of Discovery Loop]
      
      From left
        Oriol Vinyals  ·  Sanjay Ghemawat  ·  Jeff Dean  ·  Quoc Le
      


      
        Collectively, we represent three of the most-cited researchers in artificial intelligence and two of the most-cited researchers in distributed systems.

        
          Between us, we have pioneered massive scale computing and led the creation of critical infrastructure, products, and foundational AI advances that the world relies on, including multiple generations of Google Search, Google Ads, Google News, Google Translate, Google File System, MapReduce, BigTable, Spanner, TensorFlow, Pathways, TPUs, AlphaChip, AlphaStar, AlphaCode, AlphaFold, Gemini, model distillation, mixture-of-experts model architectures, word2vec, sequence-to-sequence models, chain of thought reasoning, neural architecture search, and multiple generations of Large Language Models (LLMs) among others.

          Our relative advantage isn't just our technical ability; it is the unprecedented scale of the systems we have previously built. We possess true full-stack depth that spans chips, hardware infrastructure, software infrastructure, ML models, and products.

        

      

    


  
  
      04 — What's Next
      

      Imagine a future where a handful of people can conduct scientific research and engineering tasks much more rapidly, and with higher quality, than massive teams of scientists and engineers do today. By automating the loops of discovery, the world will be able to make much more rapid advances across countless fields of science.

      We are building a lean, in-person team to execute this transformative vision.


      
    






Original: https://www.discoveryloop.com/ · Discussion
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Civilian plane crash in New Mexico tied to military GPS blocking

wired.com · 427 points · Discussion

Drone warfare is making the skies more dangerous, even for airplanes far from the battlefield.

ANIMATION: Gabriel Gabriel Garble


This past May, a twin-engine Beechcraft King Air medevac plane took off from Roswell, New Mexico, and headed west to the town of Ruidoso to pick up a patient. It shouldn’t have been a challenging flight for the two pilots and two nurses aboard. The temperature was 69 degrees; the sky was clear. The 60-mile journey normally takes a half hour, at most.
But once airborne, the plane ran into trouble. At the White Sands Missile Range that night, US military personnel were conducting a GPS jamming exercise that left the King Air pilots—and anyone else within hundreds of miles—unable to use modern navigation systems. Forced to revert to older technology, ones that they rarely if ever use, the medevac pilots got disoriented and crashed into the side of a mountain. There were no survivors.
The accident marked the first time that GPS jamming had contributed to the crash of a civilian plane in the United States. But it was just one of a string of recent disruptions across the world. The skies are more contested than ever, whether it’s civilian drones wandering out of the approved zone or US agencies getting their signals crossed, as happened earlier this year when New Mexico and Texas scared the public by temporarily closing their airspace. (It turned out that US Customs and Border Patrol were using anti-drone lasers in that area.) The GPS jamming exercise that led to this latest crash is not a singular event. In the past year, the US military appeared to have sent out notices for at least 10 such exercises. “As drone warfare and electronic warfare expand, airlines are increasingly encountering navigation disruptions hundreds of miles beyond the actual conflict zone,” says Eliran Almog, CEO of the cybersecurity firm Cyviation.
It's worth taking a closer look at what happened last May. While the Ruidoso crash was the first fatal accident in the US known to be linked to electronic warfare, there’s no reason to think it will be the last.
Even absent GPS jamming, medevac is one of the most dangerous categories of civil aviation. (Kreindler, a law firm specializing in air crash litigation, says that medevac flights have an accident rate more similar to combat flying than to civil aviation.) Flights are often organized on short notice, and they fly into airstrips that might be unfamiliar to the flight crew, and because human lives are at stake, there is an incentive to fly when weather conditions are marginal.
Some of those factors were at play on the night of May 13. At 11 pm, the crew was notified that they had to fly to Ruidoso to pick up a patient and bring them to Albuquerque. The pilots were captain Keelan Clark, aged 30, and first officer Ali Kawsara, aged 23. Clark had gotten his commercial pilot’s license just a year and a half before; he’d been promoted from first officer to captain the previous month. Kawsara had just two months on the job. He’d only worked cargo jobs before this one.
Both men had demonstrated proficiency flying in low-visibility conditions using what’s called instrument flight rules, or IFR. There are two basic ways to navigate in bad weather. Modern cockpits are equipped with GPS-enabled equipment that shows where the plane is on a computer screen and portrays a magenta-colored line that shows pilots where they need to go. This is called RNAV flying; an “RNAV approach” brings planes all the way to the threshold of a runway for landing in low-visibility conditions.


This method of flying is much easier than the previous iteration. Before GPS became widely available in the 2000s, airliners navigated using a combination of magnetic compasses, ground-based radio beacons, and inertial systems derived from old-fashioned gyroscopes. Flying by radio beacons requires pilots to form a 3D mental map of their location relative to the beacons. They have to practice until they become so efficient that they can stay calm under pressure, lest they panic, lose their situational awareness, and spiral out of control. “Just ask Kennedy,” says Kenneth Krentsa, a retired airline pilot, referring to JFK Jr.’s 1999 nighttime crash.
Clark and Kawsara took off at eight minutes to midnight and initially headed due west, toward Ruidoso. The weather was clear, but because the night was nearly moonless and the area is rural, the only visual references available were the lights of scattered settlements. “It’s a black hole out there,” says Juan Browne, an airline pilot who hosts a crash-investigation podcast.
Unable to orient themselves without visual cues, the pilots called up Albuquerque Air Route Traffic Control Center—Albuquerque Center, for short—and requested permission to fly instruments-only to Ruidoso. The request was approved.
Under normal circumstances, the flight that followed would have been uneventful. The pilots would have followed the magenta line, and the GPS navigation equipment would have lined them up for a smooth landing.
But 100 miles to the west, an Air Force Unit called the 746th Test Squadron of the 704th Test Group was holding its annual NAVFEST event at the White Sands Missile Range. The event draws together electronic warfare units from across the armed services for two weeks of exercises, in which units test different technologies for disrupting GPS and dealing with adversaries’ disruption.

Cloudflare OS: an open platform for agents, apps, and work
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Cloudflare OS: an open platform for agents, apps, and work

blog.cloudflare.com · 394 points · Discussion
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Changes at Google DeepMind: Demis Hassabis from CEO to Chair, Jeff Dean departs

blog.google · 288 points · Discussion

https://www.axios.com/2026/08/05/google-deepmind-demis-hassa...https://www.reuters.com/business/google-shakes-up-ai-leaders...
https://www.discoveryloop.com/, https://news.ycombinator.com/item?id=49184960
https://twitter.com/JeffDean/status/2085034604172603724, https://xcancel.com/JeffDean/status/2085034604172603724


Original: https://blog.google/company-news/inside-google/message-ceo/next-chapter-ai-momentum/ · Discussion
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Position: LLMs Can't Jump

openreview.net · 217 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://openreview.net/challenge?redirect=%2Fforum%3Fid%3DklU4737opt · Discussion
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Zed DeltaDB

zed.dev · 172 points · Discussion

Software is made
 between commits
Be among the first to try DeltaDB, a version control system that records the work as it unfolds and keeps every change connected to the conversation that shaped it.
Learn about DeltaDB
Rewind to any edit
DeltaDB captures every operation in between commits and gives each one a stable identity, so you can point to the code at any moment in its evolution.

Trace code to conversation
Every change is linked to the agent conversation that produced it. From any line of code, find the conversation. From any message, jump to the code it touched.

Branch at any moment
DeltaDB virtualizes the worktree, so spinning up a new agent branch is effectively free. Any point in history is a valid branch point, including mid-run.

Share the thread, not the PR
A teammate can join while the work is still happening, talk to the agent that did the work, and annotate as they go, without waiting for you to commit and push first.






Original: https://zed.dev/deltadb · Discussion
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Aristotle quotes on virtue, knowledge, and happiness

campion.edu.au · 135 points · Discussion


                                 Image: Line engraving by P. Fidanza after Raphael Sanzio.


Aristotle, one of the most influential philosophers of ancient Greece, laid foundational ideas in ethics, logic, politics, and natural sciences that continue to shape our understanding of the world today. A student of Plato and tutor to Alexander the Great, Aristotle established his own school, the Lyceum, where he explored diverse topics, from biology to metaphysics. His work continues to be a source of timeless wisdom, especially in the realms of virtue, knowledge, and happiness.

In this post, we’ve compiled 25 of Aristotle’s most profound quotes, each accompanied by insights to help understand his teachings. These quotes, primarily from his works Nicomachean Ethics and Metaphysics, reveal his approach to living a fulfilled and virtuous life.


1. “We are what we repeatedly do. Excellence, then, is not an act, but a habit.”

This statement emphasises the role of habits in shaping character, suggesting that consistent virtuous actions lead to excellence, making it a part of one’s nature. Delve into Aristotle’s exploration of ethics in Nicomachean Ethics, where he elaborates on virtues, moral character, and the pursuit of a flourishing life.


2. “Happiness depends upon ourselves.”

Aristotle believed happiness (eudaimonia) is achieved through a life of virtuous actions and self-improvement, emphasising personal responsibility in attaining happiness. Learn more about Aristotle’s view of happiness as a life-long pursuit in Nicomachean Ethics.


3. “Educating the mind without educating the heart is no education at all.”

For Aristotle, true education nurtures both intellectual and moral virtues, shaping not just one’s intellect but character. Aristotle explores this balance in Politics and Nicomachean Ethics.


4. “Knowing yourself is the beginning of all wisdom.”

Self-awareness is central to Aristotle’s philosophy, as understanding one’s character is the foundation for moral development. He addresses self-knowledge as a vital aspect of the good life in Nicomachean Ethics.


5. “He who has overcome his fears will truly be free.”

Aristotle saw courage as essential to virtue, arguing that facing fears leads to freedom from emotional constraints. Explore his views on courage as a moral virtue in Nicomachean Ethics.


6. “Friendship is a single soul dwelling in two bodies.”

Aristotle regarded friendship as one of the highest goods, rooted in mutual respect and shared virtues. For his complete discourse on friendship, see Nicomachean Ethics, Book VIII.








9. “Good habits formed at youth make all the difference.”

Aristotle emphasised the importance of early moral education, believing virtues developed in youth lead to lifelong character. This is a recurring theme in Nicomachean Ethics.


7. “The aim of the wise is not to secure pleasure, but to avoid pain.”

True wisdom, Aristotle believed, involves seeking a life free from unnecessary pain rather than pursuing fleeting pleasures. His thoughts on pleasure and virtue are developed in Nicomachean Ethics.


8. “Pleasure in the job puts perfection in the work.”

Aristotle believed that engaging wholeheartedly in work leads to fulfillment and excellence. He explores the link between satisfaction and productivity in Nicomachean Ethics.


10. “It is the mark of an educated mind to be able to entertain a thought without accepting it.”

This quote reflects Aristotle’s belief in critical thinking, where considering diverse viewpoints fosters wisdom. See more in Metaphysics, where he explores open-mindedness in intellectual inquiry.


11. “Happiness is the meaning and the purpose of life, the whole aim and end of human existence.”

Aristotle identified happiness as the ultimate goal of human life, achieved through virtuous living and fulfillment of one’s potential. He elaborates on this idea in Nicomachean Ethics.


12. “In all things of nature, there is something of the marvelous.”

Aristotle’s appreciation for nature reflects his curiosity about the world and his belief in the interconnectedness of all life. Physics offers a deeper dive into his views on natural wonders.


13. “The energy of the mind is the essence of life.”

This quote underscores Aristotle’s view that intellectual vitality is central to a purposeful life. Learn more in Metaphysics, where he discusses the nature of the mind and spirit.


14. “A friend to all is a friend to none.”

Aristotle argued that true friendships require selectivity and genuine mutual appreciation. Nicomachean Ethics contains a full discussion of Aristotle’s views on different types of friendship.









15. “Whosoever is delighted in solitude is either a wild beast or a god.”

Aristotle saw humans as inherently social beings, needing community for a balanced life. His thoughts on society and solitude can be explored in Politics.


16. “The ideal man bears the accidents of life with dignity and grace.”

Aristotle admired resilience and grace under pressure, seeing it as a hallmark of virtue. Find his views on character in Nicomachean Ethics.


17. “Dignity does not consist in possessing honours, but in deserving them.”

This quote reflects Aristotle’s belief in earning respect through moral integrity. His discussions on dignity are found in Nicomachean Ethics.


18. “Wishing to be friends is quick work, but friendship is a slow ripening fruit.”

True friendship, Aristotle believed, develops gradually and requires time and trust. His exploration of friendship is detailed in Nicomachean Ethics.


19. “The whole is more than the sum of its parts.”

This statement on synergy applies to both philosophy and science. Aristotle expands on this concept in Metaphysics.


20. “Hope is a waking dream.”

Aristotle saw hope as an active pursuit, akin to a vision for the future. His reflections on hope can be found in Rhetoric.


21. “He who cannot be a good follower cannot be a good leader.”

Aristotle recognised the value of learning from others before leading. His thoughts on leadership are embedded in his works on ethics and politics.


22. “The educated differ from the uneducated as much as the living from the dead.”

Aristotle placed great value on education, seeing it as a transformative force that breathes life and understanding into individuals. His perspectives on education and its profound impact on the human soul are further explored in Politics.


23. “The high-minded man must care more for the truth than for what people think.”

Aristotle held that virtue includes a commitment to truth above public opinion, as integrity is key to character. He discusses the nature of truth and its relationship to character in Nicomachean Ethics.


24. “The law is reason, free from passion.”

Aristotle viewed law as an objective framework meant to guide society with logic rather than emotion, emphasizing justice and rationality over personal biases. He discusses the importance of law, reason, and justice in building a well-ordered society in Politics.


25. “A likely impossibility is always preferable to an unconvincing possibility.”

This quote reflects Aristotle’s approach to logic and rhetoric, highlighting that ideas should be believable and persuasive, even if they seem improbable. He addresses the value of coherence and plausibility in effective arguments in Rhetoric, a treatise on persuasive speech and writing.

								  
								 

                           



Original: https://www.campion.edu.au/blog/top-25-aristotle-quotes-on-virtue-knowledge-and-happiness/ · Discussion
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Beating GPT-5.6 Sol on retrieval with 100x cheaper open models

neon.com · 119 points · Discussion
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The Valley of Webhooks

weli.dev · 105 points · Discussion

The third time
I’ve built the same system three times now, at three different companies, for three different providers. It never has a name and it never appears on a roadmap, but it always goes the same way: the truth about your own customers lives in someone else’s database. The users live in an identity provider, the subscriptions in Stripe, the bounces in whatever sends your email, and your product needs that truth locally. So you subscribe to webhooks and keep a copy.
The first time, I thought I was building an endpoint: one route that parses the JSON and updates a row, an afternoon of work.
The afternoon grew into a week. First came signature verification, because an open endpoint that mutates your database is a hole. Then the dedup table, because deliveries arrive twice and the docs cheerfully call this “at-least-once.” Then the handler got a buffer, because a membership.created sometimes shows up before the user.created it points to. Then the bootstrap importer, because webhooks only tell you what happens after you subscribe, and it raced the live events, so it grew a locking scheme. And finally came the reconciliation cron: a job that crawls the provider’s list APIs at 3 a.m., diffs them against our tables, and quietly fixes what disagrees.
I want to be honest about what that cron is. It’s a written confession. It says: I do not trust the copy I built, and I have no way to know when it’s wrong, so I will re-derive it from scratch every night, forever.
The trust was gone for a reason. The drift never announces itself; ours was found by a support ticket. A customer had cancelled months earlier and our database still said active; some customer.subscription.deleted had evaporated between Stripe and us, and nothing anywhere was capable of noticing: not their dashboard, which showed the delivery as retried and eventually dropped, and not our logs, which cannot log a request that never arrived.
And that’s only the code. Every provider also brings its own dashboard. Three providers, three webhook configuration pages, each with its own idea of how endpoints are registered, which events exist, how test and live environments are kept apart, and where the signing secret lives. When something breaks, debugging is a tour: their delivery log in one tab, our logs in another, and a third tab for whichever dashboard I currently suspect. None of them look alike, and all of them have to be checked.
By the third time I built this system, I had stopped pretending. I budgeted for the whole stack up front (signatures, dedup, buffering, bootstrap, cron) and somewhere in the middle of writing my third dedup table, I finally asked the question I should have asked the first time.
What exactly am I reconstructing here?
Notifications aren’t data
I was reconstructing an ordered log. Every one of those integrations was an attempt to turn a stream of notifications back into the ordered, complete, current history it came from.
And here’s the absurd part: that history exists. It has to, because it’s sitting inside the provider; it’s how they render their dashboards, their event pages, and their webhook replay tools. The provider takes their ordered log, shreds it into individual HTTP POSTs, fires them at my endpoint over a channel that guarantees neither order nor delivery, and then I reassemble the log on my side. So does every other consumer, independently, each with their own bugs.
It’s a jigsaw puzzle where the manufacturer had the original picture, cut it up, mailed me the pieces one at a time, lost a few in the post, mailed some twice, and printed nothing on the box. And when my assembled puzzle doesn’t match the original, their support team asks me which pieces I’m missing. I don’t know, and that’s the entire problem: nothing announces a gap.
None of this is any provider’s bug. Their webhooks work exactly as documented. The problem is what a webhook is: a notification, “something happened, here’s a POST about it.” Notifications are a fine way to trigger a side effect and a terrible way to transfer a dataset, and somewhere along the way we started using them for the second thing without noticing we’d changed jobs.
How did this become the norm?
Nobody decided this. The term “webhook” was coined by Jeff Lindsay in 2007, and the early uses were genuinely good fits: GitHub’s post-receive hooks kicking off a CI build, or a payment event pinging your server so it could email a receipt. The job was to do a thing when a thing happens, and for that a POST is perfect: fire-and-forget is fine when forgetting is fine.
Webhooks spread because they were the cheapest thing a provider could ship (one HTTP POST) and the cheapest thing a consumer could receive (you already had a web server, so you just added a route). By the early 2010s, “we have webhooks” was a checkbox on every API’s landing page, and the checkbox never distinguished between two very different jobs:
	Trigger a side effect: send the receipt, start the build, ping the channel.
	Keep a copy of the provider’s data correct: this customer deleted their payment method, so update it in your DB too.

Job one is what webhooks were born for. Job two is what I was doing all three times, and job two is the one where every property webhooks lack (ordering, completeness, bootstrap, verifiability) is precisely the property you need.
We picked the tool that was lying on the table in 2007, and then we spent fifteen years compensating.
The valley
There’s a concept in evolutionary biology I can’t stop thinking about: the fitness landscape. Peaks are good designs, valleys are bad ones, and populations climb whatever slope they happen to be standing on. The trap is the local optimum: a small hill that’s better than its immediate surroundings, so evolution parks there, even when a much higher peak exists across the valley. Getting to the higher peak means crossing through designs that are temporarily worse, and evolution doesn’t do temporarily worse.

Webhooks-for-replication are a local optimum, and the proof is the pile of workarounds on the valley floor: signature schemes, dedup stores, idempotent handlers, retry queues with exponential backoff on the provider side and dead-letter queues behind them, webhook logs with replay tooling because consumers keep asking for replays, and my 3 a.m. cron.
The pile has an economy on top of it. Svix exists so providers don’t have to build webhook delivery; Hookdeck exists so consumers don’t have to build webhook ingestion. AWS will sell you the valley as managed services, with EventBridge to ingest your SaaS partners’ events, SQS to queue them, and Lambda to retry your handler, and you get to assemble the pipeline yourself. And an entire industry of connector platforms (Fivetran, Airbyte, every “unified API” startup) is, at bottom, pseudo-CDC: change data capture reconstructed from webhooks and polled list APIs, one bespoke connector at a time, sold as a product. Inside a database, capturing changes is a solved problem: it’s called replication, and it works because there’s a log. Between companies, we rebuild it out of doorbells.
My favorite workaround of them all is the local tunnel. Many providers ship a CLI like stripe listen that opens a tunnel to your laptop, because a webhook cannot reach localhost. Think about what that is: a product, built and maintained by the provider, reinvented multiple times, whose entire purpose is to work around the delivery direction of their own primitive. When multiple providers all need to ship a local tunnel so developers can develop, the primitive is answering the wrong question.
None of this tooling is bad engineering; it’s excellent engineering. That’s what a local optimum looks like: so much excellent engineering poured into the valley floor that the valley becomes comfortable, and nobody looks up.
But some providers have looked up. Stripe retains thirty days of events and exposes /v1/events, an ordered, listable log, and recommends reconciling against it. WorkOS ships an Events API, an ordered cursor-paginated log, and their own docs recommend it over webhooks when data consistency matters. The log keeps escaping, and each escape mints its own bespoke cursor semantics, its own bootstrap story, no way to verify a replica, and no shared contract, but the direction is unmistakable. This is convergent evolution: unrelated organisms, same environmental pressure, same wing.
The log exists everywhere, but the contract doesn’t.
Could it be better?
Before reaching for a new design, it’s worth asking what any replacement would actually have to provide. My three integrations suggest the list: order, so changes can be applied without buffering; a way to start from nothing, so bootstrap isn’t a separate import racing the live events; deletes as data, so absence stops being the failure mode; resumability, so my downtime is my problem instead of a data-loss event; and some way to verify the result, so trust doesn’t decay into a 3 a.m. cron.
Measured against that list, the obvious candidates come up short. Polling the list APIs harder is the reconciliation cron promoted to a whole strategy: it can rebuild current state, but it burns rate limits discovering that mostly nothing changed, it says nothing about order, and a deleted object looks identical to an object that never existed. Managed delivery, whether that’s Svix on the provider’s side or EventBridge and SQS on mine, makes the pushes more reliable, but they are still pushes: still no bootstrap, still no verification, still notifications pretending to be a dataset. That path hardens the valley floor without climbing anywhere.
The third candidate is the one the providers keep half-building on their own: stop pushing altogether, and let the consumer read the log itself.
Flip the arrow
So here’s the thought experiment. What if instead of the provider telling us when there is new information, we ask the provider what new information it has for us since we last checked?

Suppose a provider served one URL per collection, and that URL returned an ordered, cursor-addressed change log of full-state events. Ask without a cursor and you read from the beginning, which is your bootstrap, with no separate import and no race. Ask with a cursor and you resume where you left off. Your entire sync state is that cursor.
GET /feed/customers?cursor=01J9XQ4R
Prefer: stream

200 OK
Content-Type: application/x-ndjson

{"cursor":"01J9XR2M","operation":"upsert","object":{"id":"cus_123","plan":"pro"}}
{"cursor":"01J9XR2N","operation":"delete","object_id":"cus_099"}
Send Prefer: stream and the response never ends: each change arrives as it commits, over a connection you opened, using the same API key you use for the normal REST endpoints. Leave it off and you get a bounded page you can poll from a cron. It’s the same endpoint, the same events, the same cursors, and the same consumer code.
None of this is exotic; it’s a paginated GET. But walk back through my afternoon-that-grew and watch what it does to the stack:
	The dedup table is gone. Every event carries the object’s full current state, so applying one is a blind upsert keyed by id, and the same event applied twice produces the same result.
	The ordering buffer is gone, because the log is ordered.
	The bootstrap importer and its locking scheme are gone. A new consumer reads the same feed with no cursor, replays the collection, and carries straight on into live changes in one request.
	The lost delete is impossible. A tombstone is an event in the log, and it sits there until I read it. My cancelled customer cannot silently stay active, because absence stopped being the failure mode.
	The endpoint, the signatures, and the tunnel never exist in the first place. Every connection is consumer-initiated, and the loop runs behind NAT, on a laptop, or in a scheduled job.

The feed could carry one more thing. When a read reaches the end of the log, the provider could tell you what should be there: a count and a checksum of current state, at the cursor you now hold. You compare the two, and you know your replica is right instead of assuming it. My 3 a.m. cron, the written confession, becomes a comparison I’ve already made by the time I would have thought to schedule one.
The fourth time
If a feed like that existed, the fourth time I build this system would be a loop: GET the feed, let “upsert” upsert the object into my db and “delete” delete it, and save the last cursor. That’s twenty lines with no route, no secrets to rotate, no queue, and no cron. The replica carries its own proof of correctness, and when someone asks which customers have an active subscription and a bouncing email address, the answer is a JOIN across local tables with no silent asterisk attached.
Nobody serves this today. That’s the catch, and it’s also the point.
I wanted to see whether the idea survives being written down precisely, so I drafted it as a protocol: SCROLL, short for Synchronized Change Replication Over Line Logs, at welidev.github.io/scroll. It’s draft-00 in the request-for-comments sense of the phrase. It pins down the feed, the cursors, the streaming and polling modes, the checkpoints, tombstones, and retention, and it marks the places where my own confidence is lowest. It also doesn’t require waiting for providers, since a shim can synthesize a feed from any provider’s existing webhooks and list APIs, which is how I plan to find out where the design is wrong.
If you’ve lived in the valley, if you’ve written a dedup table or debugged a reconciliation cron or watched a delete evaporate, read it and tell me where it breaks. Disagreement is the desired response; silence is the failure mode.




Original: https://weli.dev/blog/the-valley-of-webhooks/ · Discussion
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Atlassian Rovo Exfiltrates Data, Bypassing Controls

promptarmor.com · 100 points · Discussion

Atlassian Rovo AI exfiltrates data, bypassing controls: attacker logs contain Jira tickets and Confluence docs.Context
Atlassian’s Rovo AI is a multi-purpose agent that operates across Atlassian’s product suite (Jira, Confluence, etc.).
Vulnerabilities have been identified that enable data exfiltration across an Atlassian tenant (Jira tickets, Confluence docs, etc.) via indirect prompt injection. This attack executes without requiring any human-in-the-loop approval, and succeeds by exploiting Rovo's URL retrieval tool.
This attack succeeds even if an organization has disabled web search for Rovo. This is because the web search setting fails to remove the tool for opening the search results.
PromptArmor disclosed the vulnerabilities covered in this article to Atlassian on May 23rd. Atlassian assigned a case number and expressed thanks, but after multiple follow-ups by PromptArmor over more than two months, Atlassian has made no further communication, and Rovo remains vulnerable. As such, we are publishing to inform users of the risks.
The Attack Chain
	The victim prepares a query asking Rovo to organize Jira tickets
The victim enters a query into Rovo


	The victim uploads a file to Rovo that contains a hidden prompt injection
For general use cases, this is quite common: a user finds a file online and uploads it to Rovo. This attack is not dependent on the injection source - other injection sources include, but are not limited to: external data in Atlassian (e.g., support tickets), web data (if search is enabled), third-party ‘connectors’, etc.
The 'Backlog Guide' document uploaded by the user contains a concealed prompt injection.


	The victim asks Rovo to organize their Jira tickets
Rovo processes the request and begins searching Jira and Confluence.


	The injection manipulates Rovo to submit Jira tickets and Confluence documents to the attacker’s website
Rovo's URL retrieval tool is insecure: there are no protections against opening a URL that has been dynamically created by the agent. Here, Rovo is manipulated to append sensitive data to an attacker's URL. When Rovo calls the insecure tool to open the URL, the attacker's site logs the request, including the appended sensitive data.
Rovo is manipulated by the injection to submit Jira and Confluence data to the attacker's URL.Note: This attack succeeds even if an organization has disabled web search for Rovo. This is because the web search setting fails to remove the tool for opening the search results.
The organization-wide 'Enable web search' setting for Rovo is toggled off.If the user returns to the chat later, they see the agent's suggested ticket updates, but no evidence of the attack.
If the user later reopens the chat, all evidence is gone and output appears normal.


	The attacker views the victim’s tickets and document contents in their website logs
The prompt injection can exfiltrate any data the agent can access in Atlassian, including any data the agent can access via ‘connectors’.
The attacker's server logs contain the exfiltrated Jira tickets and Confluence documents.



Extra: A second exfiltration mechanism
Atlassian Rovo also renders Markdown images from AI outputs. Insecure Markdown image rendering is a well-known vector for data exfiltration via indirect prompt injection.
To see what a full attack chain looks like for insecure Markdown image rendering, here are some examples from our other research:
	
	
	
	
	

Responsible Disclosure
PromptArmor disclosed the vulnerabilities covered in this article to Atlassian on May 23rd. Atlassian assigned a case number and expressed thanks, but after multiple follow-ups by PromptArmor over more than two months, Atlassian has made no further communication, and Rovo remains vulnerable as of the release of this article.
Timeline
	May 23, 2026	PromptArmor discloses to Atlassian
	May 25, 2026	Atlassian expresses thanks, assigns case number
	June 4, 2026	PromptArmor follows up
	July 29, 2026	PromptArmor follows up
	Aug 5, 2026	Article is published


PromptArmor Threat Intelligence
Is your organization protected from AI in vendors?
PromptArmor continuously monitors across your portfolio of third party AI in vendors, skills, plugins, connectors, MCP servers, models and more.
We detect vulnerabilities and changes like this, surfacing risk before it becomes an incident.
Learn more



Original: https://www.promptarmor.com/resources/atlassian-rovo-exfiltrates-data · Discussion
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Meta Ran Ads That Contained AI-Generated Child Sexual Abuse Imagery

wired.com · 98 points · Discussion

Editor’s note: This article contains descriptions of imagery depicting child sexual abuse. Reader discretion is strongly advised.
Over the last nine months, Mark Zuckerberg’s Meta has run dozens of paid ads that include explicit AI-generated child sexual abuse material (CSAM) and images of minors alongside sexually suggestive statements, according to details of the ads shared with WIRED. The ads, which in some cases reached several thousand accounts, were targeted at people living in the United States, United Kingdom, and more than a dozen European countries.
More than 50 image and video ads containing abusive content were recently discovered in Meta’s ad library by researchers at the Tech Transparency Project (TTP), with the listings showing that some ads linked out to so-called nudify or undressing apps. Meta’s ad library—a transparency tool that catalogues ads displayed on the company’s platforms—shows the ads running across Facebook, Instagram, Messenger, and/or Threads. The findings are the second time in recent weeks that paid ads linked to child sexual abuse material have been found on Meta’s platforms.
“These ads made no effort to mask the images or hide what they were promoting,” Katie Paul, the director of the TTP, an independent watchdog group, tells WIRED. “It’s important to point out that this isn’t content posted by third parties on Facebook or Instagram, these are ads that were reviewed, approved, and allowed to run by Meta, never encountering interference while the company collected the ad dollars.”
The ads discovered by the researchers—which have now been removed by Meta for violating its policies on child sexual abuse and exploitation material, and adult sexual solicitation and nudity—were all published between November last year and the start of August. The ads, according to data in Meta’s ad transparency library, often ran over a period of several days and some only targeted men.
One video ad, the TTP researchers say, used a thumbnail image of a child sitting on the floor with text appearing on top of it saying: “Realizing Deep Fantasies with Generation AI [sic]. There is so much more than what is shown, use your imagination.” The researchers say that when the ad was clicked, it played video clips of adults involved in sexual acts and then added the child’s face from the thumbnail to a sex act.
Another ad the researchers say had been repeatedly posted showed an image of a young girl laying back with her legs spread in a sexual position with text above it saying: “I can show you more.”
Most of the ads were not actively being shown to users when researchers found them, but they continued to be available, apparently undetected, in Meta’s ad library for months. Although many of the ads, according to Meta’s data, only “reached” a handful of accounts, at least one reached 2,563 accounts in Europe—including in France, Germany, Ireland, Italy, the Netherlands, Spain, Sweden, and the United Kingdom. Meta’s ad library database does not include details about ad performance in the US or all countries, so the overall reach may be higher.
Paul says TTP first discovered the ads last week as its researchers continued to investigate nudify app ads on Meta, after publishing a report about a Chinese advertising partner posting them. Paul says the organization immediately reported the findings to National Center for Missing and Exploited Children’s CyberTipline, which allows people to report online child sexual abuse material. A NCMEC spokesperson says it does not comment on reports it receives.
After WIRED reached out to Meta, the company removed the ads from its advertising library. “Sexual exploitation is horrific, and we work aggressively to keep it off our platform,” a Meta spokesperson says. “The majority of these ads had minimal reach and many were disabled before WIRED shared them. Many of these ads also predate new AI technology we launched recently to better detect and block violating ads at upload—and we’re constantly improving these systems. From removing over 36 million pieces of child sexual exploitation content last year to taking legal action against nudify app developers, we will continue to relentlessly fight this abuse.”




Original: https://www.wired.com/story/meta-ran-ads-that-contained-ai-generated-child-sexual-abuse-imagery/ · Discussion
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Western Sahara

en.wikipedia.org · 96 points · Discussion


This article is about the geographical area. For the partially-recognized state that controls the Free Zone and claims sovereignty over Western Sahara, see Sahrawi Arab Democratic Republic.


	Western Sahara

    الصحراء الغربية
(Arabic)
Sahara Occidental
(Spanish)


	Non-self-governing territory


	[image: Location of Western Sahara (dark green) in Africa]Location of Western Sahara (dark green) in Africa

	Coordinates: 25°N 13°W / 25°N 13°W
	Status	Non-self-governing territory under partial Moroccan military occupation
	Legitimate representative	 Polisario Front[1]
	Administering power	Spain (de jure)[a]
	Claimants		Morocco
	Sahrawi Republic



	Largest city	Laayoune
	Area
	•Total
	272,000km2 (105,000sqmi)
		[7]
	Population
	•Total
	565,581[8][9]
	•Density	2.03/km2 (5.3/sqmi)
		(2021)
	Time zone	UTC+01:00
	ISO 3166 code	EH



Western Sahara[b] is a United Nations–designated non-self-governing territory in north-western Africa. It has a surface area of 272,000 square kilometres (105,000sqmi). Western Sahara is the last African colonial state yet to achieve independence and has been dubbed "Africa's last colony".[10][11] With an estimated 600,000 inhabitants, it is the most sparsely populated territory in Africa and the second most sparsely populated territory in the world after Greenland, consisting mainly of desert flatlands.


Francoist Spain previously colonized the territory as the Spanish Sahara until 1975–1976. Spain attempted to transfer its administration to Morocco and Mauritania despite an advisory opinion of the International Court of Justice that those countries had no sovereignty over Western Sahara; a war erupted and the pro-independence Polisario Front proclaimed the Sahrawi Arab Democratic Republic (SADR). Mauritania withdrew its claims in 1979, and Morocco secured de facto control of most of the territory, including all major cities and most natural resources. The SADR established a government-in-exile in Tindouf, Algeria. A UN-sponsored ceasefire agreement was reached in 1991, though a planned referendum monitored by the UN's MINURSO mission has since stalled.


Approximately 30% of the Western Sahara is controlled by the Polisario Front and the remaining 70% is occupied by Morocco. Morocco maintains the Berm, a 2,700km-long (1,700mi) wall lined with land mines that splits the territory. The Polisario Front is recognized by the UN as the legitimate representative of the people of Western Sahara and is primarily supported by Algeria. The SADR has received partial international recognition and membership in the African Union. Morocco is supported by France and the United States; several states and the United Nations Security Council began expressing support for its autonomy proposal in the 2020s.



History





Early history


The earliest known inhabitants of Western Sahara were the Gaetuli. Depending on the century, Roman-era sources describe the area as inhabited by Gaetulian Autololes or the Gaetulian Daradae tribes. Berber heritage is still evident from regional and place-name toponymy, as well as from tribal names.


Other early inhabitants of Western Sahara may be the Bafour[12] and later the Serer.[citation needed] The Bafour were later replaced or absorbed by Berber-speaking populations, which eventually merged in turn with the migrating Beni Ḥassān Arab tribes.


The arrival of Islam in the 8th century played a major role in the development of the Maghreb region. Trade developed further, and the territory may have been one of the routes for caravans, especially between Marrakesh and Tombouctou in Mali.


In the 11th century, the Maqil Arabs (fewer than 200 individuals) settled in Morocco (mainly in the Draa River valley, between the Moulouya River, Tafilalt and Taourirt).[13] Towards the end of the Almohad Caliphate, the Beni Hassan, a sub-tribe of the Maqil, were called by the local ruler of the Sous to quell a rebellion; they settled in the Sous Ksours and controlled such cities as Taroudant.[13] During Marinid dynasty rule, the Beni Hassan rebelled but were defeated by the Sultan and escaped beyond the Saguia el-Hamra dry river.[13][14] The Beni Hassan then were at constant war with the Lamtuna nomadic Berbers of the Sahara. Over roughly five centuries, through a complex process of acculturation and mixing seen elsewhere in the Maghreb and North Africa, some of the indigenous Berber tribes mixed with the Maqil Arab tribes and formed a culture unique to Morocco and Mauritania.[citation needed]



Spanish province




Western Sahara 1876

The Spanish presence in the region of modern-day Western Sahara lasted from 1884 to 1975. While initial Spanish interest in the Sahara was focused on using it as a port for the slave trade, by the 1700s Spain had transitioned economic activity on the Saharan coast towards commercial fishing.[15] By the 19th century, Spain had claimed the southern coastal region and penetration of the hinterland gradually followed; later in 1904 the northern region was acquired. After an agreement among the European colonial powers at the Berlin Conference in 1884 on the division of spheres of influence in Africa, the same year Spain seized control of Western Sahara and established it as a Spanish colony.[16] Despite establishing their first colony in the region at Río de Oro Bay in 1884, the Spanish were unable to pacify the interior of the region until the 1930s. Raids and rebellions by the indigenous Saharan population kept the Spanish forces out of much of the territory for a long time. The territory was eventually subdued by joint Spanish and French forces in 1934, the same year the Spaniards divided their Saharan territories into two regions named after the rivers: Saguía el-Hamra (the "Red River") and Río de Oro. After 1939 and the outbreak of World War II, this area was administered by Spanish Morocco. In 1958, Spain joined the district of Saguia el-Hamra in the north with the Río de Oro (in the south) to form the province of Spanish Sahara, following Morocco's claiming these regions in 1957. As a consequence, Ahmed Belbachir Haskouri, the Chief of Cabinet, General Secretary of the Government of Spanish Morocco, cooperated with the Spanish to select governors in that area. The Saharan lords who were already in prominent positions, such as the members of Maa El Ainain family, provided a recommended list of candidates for new governors. Together with the Spanish High Commissioner, Belbachir selected from this list.[citation needed] During the annual celebration of Muhammad's birthday, these lords paid their respects to the caliph to show loyalty to the Moroccan monarchy.[citation needed]

Spanish and French protectorates in Morocco and Spanish Sahara, 1912

As time went by, Spanish colonial rule began to unravel with the general wave of decolonization after World War II; former North African and sub-Saharan African possessions and protectorates gained independence from European powers. Spanish decolonization proceeded more slowly, but internal political and social pressures for it in mainland Spain built up towards the end of Francisco Franco's rule. There was a global trend towards complete decolonization. Spain abandoned most territories within neighboring Morocco in 1956, but resisted encroachment by the Moroccan Liberation Army within Ifni and Spanish Sahara from 1956 to 1958. In 1971, Sahrawi (an Arabic term for those from Sahara) students in Moroccan universities began organizing what came to be known as The Embryonic Movement for the Liberation of Saguía el Hamra and Río de Oro. The movement tried without success to gain backing from several Arab governments, including Algeria and Morocco. Spain began rapidly to divest itself of most of its remaining colonial possessions. By 1974–75 the government issued promises of a referendum on independence in Western Sahara.


At the same time, Morocco and Mauritania, which had historical and competing claims of sovereignty over the territory, argued that it had been artificially separated from their territories by the European colonial powers. Algeria, which also bordered the territory, viewed their demands with suspicion, as Morocco also claimed the Algerian provinces of Tindouf and Béchar. After arguing for a process of decolonization to be guided by the United Nations, the Algerian government under Houari Boumédiènne in 1975 committed to assisting the Polisario Front, which opposed both Moroccan and Mauritanian claims and demanded full independence of Western Sahara.


The UN attempted to settle these disputes through a visiting mission in late 1975, as well as a verdict from the International Court of Justice (ICJ). It acknowledged that Western Sahara had historical links with Morocco and Mauritania, but not sufficient to prove the sovereignty of either State over the territory at the time of the Spanish colonization. The population of the territory thus possessed the right of self-determination. On 6 November 1975 Morocco initiated the Green March into Western Sahara; 350,000 unarmed Moroccans converged on the city of Tarfaya in southern Morocco and waited for a signal from King Hassan II of Morocco to cross the border in a peaceful march. A few days before, on 31 October, Moroccan troops invaded Western Sahara from the north.[17]



Demands for independence


System of the Moroccan Walls in Western Sahara set up in the 1980s
Commemoration of the 30th independence day from Spain in the Liberated Territories (2005)
In the waning days of Franco's rule, and after the Green March, the Spanish government signed a tripartite agreement with Morocco and Mauritania as it moved to transfer the territory on 14 November 1975. The accords were based on a bipartite administration, and Morocco and Mauritania each moved to annex the territories, with Morocco taking control of the northern two-thirds of Western Sahara as its Southern Provinces, and Mauritania taking control of the southern third as Tiris al-Gharbiyya. Spain terminated its presence in Spanish Sahara within three months, repatriating Spanish remains from its cemeteries.[18]


The Moroccan and Mauritanian annexations were resisted by the Polisario Front, which had gained backing from Algeria.[19] It initiated guerrilla warfare and, in 1979, Mauritania withdrew due to pressure from Polisario, including a bombardment of its capital and other economic targets. Morocco extended its control to the rest of the territory. It gradually contained the guerrillas by setting up an extensive sand-berm in the desert (known as the Border Wall or Moroccan Wall) to exclude guerrilla fighters.[20][21] Hostilities ceased in a 1991 cease-fire, overseen by the peacekeeping mission MINURSO, under the terms of a UN Settlement Plan.



Stalling of the referendum and Settlement Plan



The referendum, originally scheduled for 1992, foresaw giving the local population the option between independence or affirming integration with Morocco, but it quickly stalled. In 1997, the Houston Agreement attempted to revive the proposal for a referendum but likewise has not had success. As of 2010, negotiations over terms have not resulted in any substantive action. At the heart of the dispute lies the question of who qualifies to be registered to participate in the referendum, and, since about the year 2000, Morocco considers that since there is no agreement on persons entitled to vote, a referendum is not possible. Meanwhile, Polisario still insisted on a referendum with independence as a clear option, without offering a solution to the problem of who is qualified to be registered to participate in it.


Both sides blame each other for the stalling of the referendum. The Polisario has insisted on only allowing those found on the 1974 Spanish Census lists (see below) to vote, while Morocco has insisted that the census was flawed by evasion and sought the inclusion of members of Sahrawi tribes that escaped from Spanish invasion to the north of Morocco by the 19th century.


Efforts by the UN special envoys to find a common ground for both parties did not succeed. By 1999 the UN had identified about 85,000 voters, with nearly half of them in the Moroccan-occupied parts of Western Sahara, and the others scattered between the Tindouf refugee camps, Mauritania and other places of exile. Polisario accepted this voter list, as it had done with the previous list presented by the UN (both of them originally based on the Spanish census of 1974), but Morocco refused and, as rejected voter candidates began a mass-appeals procedure, insisted that each application be scrutinized individually. This again brought the process to a halt.


According to a NATO delegation, MINURSO election observers stated in 1999, as the deadlock continued, that "if the number of voters does not rise significantly the odds were slightly on the SADR side".[22] By 2001, the process had effectively stalemated and the UN Secretary-General asked the parties for the first time to explore other, third-way solutions. Indeed, shortly after the Houston Agreement (1997), Morocco officially declared that it was "no longer necessary" to include an option of independence on the ballot, offering instead autonomy. Erik Jensen, who played an administrative role in MINURSO, wrote that neither side would agree to a voter registration in which they were destined to lose (see Western Sahara: Anatomy of a Stalemate).



Baker Plan




As personal envoy of the Secretary-General, James Baker visited all sides and produced the document known as the "Baker Plan".[23] This was discussed by the United Nations Security Council in 2000, and envisioned an autonomous Western Sahara Authority (WSA), which would be followed after five years by the referendum. Every person present in the territory would be allowed to vote, regardless of birthplace and with no regard to the Spanish census. It was rejected by both sides, although it was initially derived from a Moroccan proposal. According to Baker's draft, tens of thousands of post-annexation settlers from Morocco would be granted the vote in the Sahrawi independence referendum, and the ballot would be split three ways by the inclusion of an unspecified "autonomy", further undermining the independence camp. Morocco was also allowed to keep its army in the area and retain control over all security issues during both the autonomy years and the election. In 2002, the Moroccan king stated that the referendum idea was "out of date" since it "cannot be implemented";[24] Polisario retorted that that was only because of the King's refusal to allow it to take place.


In 2003, a new version of the plan was made official, with some additions spelling out the powers of the WSA, making it less reliant on Moroccan devolution. It also provided further detail on the referendum process in order to make it harder to stall or subvert. This second draft, commonly known as Baker II, was accepted by the Polisario as a "basis of negotiations" to the surprise of many.[25] This appeared to abandon Polisario's previous position of only negotiating based on the standards of voter identification from 1991 (i.e. the Spanish census). After that, the draft quickly garnered widespread international support, culminating in the UN Security Council's unanimous endorsement of the plan in the summer of 2003.



End of the 2000s



Baker resigned his post at the United Nations in 2004; his term did not see the crisis resolved.[26] His resignation followed several months of failed attempts to get Morocco to enter into formal negotiations on the plan, but he was met with rejection.


King Hassan II of Morocco initially supported the referendum idea in principle in 1982, and signed agreements with Polisario and the UN in 1991 and 1997. No major powers have expressed interest in forcing the issue, however, and Morocco has shown little interest in a real referendum. Hassan II's son and successor, Mohammed VI, has opposed any referendum on independence, and has said Morocco will never agree to one: "We shall not give up one inch of our beloved Sahara, not a grain of its sand."[27] In 2006, he created an appointed advisory body Royal Advisory Council for Saharan Affairs (CORCAS), which proposes a self-governing Western Sahara as an autonomous community within Morocco.


The UN has put forth no replacement strategy after the breakdown of Baker II, and renewed fighting has been raised as a possibility. In 2005, former United Nations Secretary-General Kofi Annan reported increased military activity on both sides of the front and breaches of several cease-fire provisions against strengthening military fortifications.


Morocco has repeatedly tried to engage Algeria in bilateral negotiations, based on its view of Polisario as the cat's paw of the Algerian military. It has received vocal support from France and occasionally (and currently) from the United States. These negotiations would define the exact limits of a Western Sahara autonomy under Moroccan rule but only after Morocco's "inalienable right" to the territory was recognized as a precondition to the talks. The Algerian government has consistently refused, claiming it has neither the will nor the right to negotiate on behalf of the Polisario Front.


In May 2005, demonstrations and riots by supporters of independence or a referendum broke out in the Moroccan-occupied parts of Western Sahara and in parts of southern Morocco (notably the town of Assa). They were met by police. Several international human rights organizations expressed concern at what they termed abuse by Moroccan security forces, and a number of Sahrawi activists have been jailed. Pro-independence Sahrawi sources, including the Polisario, have given these demonstrations the name "Independence Intifada", while most sources have tended to see the events as being of limited importance. International press and other media coverage have been sparse, and reporting is complicated by the Moroccan government's policy of strictly controlling independent media coverage within the territory.


A demonstration in Madrid for the independence of Western Sahara
Demonstrations and protests still occur, even after Morocco declared in February 2006 that it was contemplating a plan for devolving a limited variant of autonomy to the territory but still explicitly refused any referendum on independence. As of January 2007, the plan had not been made public, though the Moroccan government claimed that it was more or less complete.[28]


Polisario has intermittently threatened to resume fighting, referring to the Moroccan refusal of a referendum as a breach of the cease-fire terms, but most observers seem to consider armed conflict unlikely without the green light from Algeria, which houses the Sahrawis' refugee camps and has been the main military sponsor of the movement.


In April 2007, the government of Morocco suggested that a self-governing entity, through the CORCAS, should govern the territory with some degree of autonomy for Western Sahara. The project was presented to the UN Security Council in mid-April 2007. The stalemating of the Moroccan proposal options has led the UN in the recent "Report of the UN Secretary-General" to ask the parties to enter into direct and unconditional negotiations to reach a mutually accepted political solution.[29]



2010s


A MINURSO car (left), and a post of the Polisario Front (right) in 2017 in southern Western Sahara
In October 2010, Gadaym Izik camp was set up near Laayoune as a protest by displaced Sahrawi people about their living conditions. It was home to more than 12,000 people. In November 2010, Moroccan security forces entered Gadaym Izik camp in the early hours of the morning, using helicopters and water cannon to force people to leave. The Polisario Front said Moroccan security forces had killed a 26-year-old protester at the camp, a claim denied by Morocco. Protesters in Laayoune threw stones at police and set fire to tires and vehicles. Several buildings, including a TV station, were also set on fire. Moroccan officials said five security personnel had been killed in the unrest.[30]


On 15 November 2010, the Moroccan government accused the Algerian secret services of orchestrating and financing the Gadaym Izik camp with the intent to destabilize the region. The Spanish press was accused of mounting a campaign of disinformation to support the Sahrawi initiative, and all foreign reporters were either prevented from traveling or else expelled from the area.[31] The protest coincided with a fresh round of negotiations at the UN.[32]


In 2016, the European Union (EU) declared that "Western Sahara is not part of Moroccan territory."[33] In March 2016, Morocco "expelled more than 70 U.N. civilian staffers with MINURSO" due to strained relations after Ban Ki-moon called Morocco's annexation of Western Sahara an "occupation".[34]



2020s


As part of the Israel–Morocco normalization agreement, the United States became the first state to recognize Moroccan sovereignty over Western Sahara.
The 2020s have seen a diplomatic shift in favor of Morocco, with several African states opening consulates accredited to Morocco in Western Sahara, implying de facto recognition.[35] Even so, the Polisario Front has seen limited victories in cases brought before the African Court and the European Court of Justice. In November 2020, the ceasefire between the Polisario Front and Morocco broke down, leading to ongoing armed clashes between both sides.


On 10 December 2020, the United States announced that it would recognize full Moroccan sovereignty over Western Sahara in exchange for Morocco normalizing relations with Israel with a view for subsequent establishment of diplomatic relations.[36][37][38] Following this, Israel officially recognized Moroccan sovereignty over Western Sahara in July 2023.[39][40]


In February 2021, Morocco proposed to Spain the creation of an autonomy for Western Sahara under the sovereignty of the King of Morocco.[41] In March 2022, the Spanish government abandoned its traditional position of neutrality in the conflict, siding with the Moroccan government and recognizing the autonomy proposal "as the most serious, realistic and credible basis for the resolution of the dispute".[42] This sudden turnaround was generally rejected by both the Opposition, the parties that make up the government coalition, the Polisario Front, as well as members of the governing party, who support a solution "that respects the democratic will of the Saharawi people".[43]


In October 2024, in a speech to the Parliament of Morocco, French President Emmanuel Macron backed Morocco's autonomy proposal.[44] Macron also unveiled a €25 million ($27 million) investment in Guelmim-Oued Noun, which includes part of the Western Sahara.[45] In June 2025, UK Foreign Secretary David Lammy stated that Morocco's plan for autonomy in Western Sahara represented "the most credible, viable and pragmatic" solution to the conflict.[46] In July 2025, the Copernicus Programme corrected its cartography, separating Morocco from Western Sahara.[47]


In October 2025, the United Nations Security Council referenced Morocco's autonomy proposal as a basis for negotiations "with a view to achieving a just, lasting and mutually acceptable resolution to the dispute, consistent with the UN Charter" and welcomed "any constructive suggestions by the parties in response to the Autonomy Proposal". The resolution recognised that "genuine autonomy could represent a most feasible outcome" and encouraged the parties to submit ideas to support "a final mutually acceptable solution".[48][49]



Geography



Intermittent lake Dait Um Saad

Western Sahara is located on the north-west coast in West Africa and on the cusp of North Africa, bordering the North Atlantic Ocean to the northwest, Morocco to the north-northeast, Algeria to the east-northeast, and Mauritania to the east and south.[50]


Among the most arid and inhospitable on the planet, the land along the coast is low flat desert and rises, especially in the north, to small mountains reaching up to 600 metres (2,000ft) on the eastern side.


While the area can experience flash flooding in the spring, there are no permanent streams. At times, a cool off-shore current can produce fog and heavy dew.


The interior experiences extreme summer heat, with average highs reaching 43–45°C (109–113°F) in July and in August; during winter, days are still hot to very hot, with average highs from 25 to 30°C (77 to 86°F); however, in the northern part of the territory, the thermometer may drop below 0°C (32°F) at night and it can be freezing in December and in January, although this is rare.


Western Sahara contains four terrestrial ecoregions: Saharan halophytics, Mediterranean acacia-argania dry woodlands and succulent thickets, Atlantic coastal desert, and North Saharan steppe and woodlands.[51]



	
Topography of Western Sahara






Government and politics




A Moroccan police checkpoint in the suburbs of Laayoune

Sovereignty over Western Sahara is contested between Morocco and the Polisario Front and its legal status remains unresolved. The United Nations considers it to be a "non-self-governing territory".


Formally, Morocco is administered by a bicameral parliament under a constitutional monarchy wherein the monarch retains significant powers, such as the capacity to appoint the government and to dissolve parliament. The last elections to the parliament's lower house were deemed reasonably free and fair by international observers.[citation needed] The Morocco-occupied parts of Western Sahara are divided into several provinces that are treated as integral parts of the kingdom. The Moroccan government heavily subsidizes the Saharan provinces under its occupation with cut-rate fuel and related subsidies, to appease nationalist dissent and attract immigrants from Sahrawis and other communities in Morocco proper.[52]


The exiled government of the self-proclaimed Sahrawi Arab Democratic Republic (SADR) is a form of single-party parliamentary and presidential system, but according to its constitution, this will be changed into a multi-party system at the achievement of independence. It is presently based at the Tindouf refugee camps in Algeria, which it controls. It also controls the part of Western Sahara to the east of the Moroccan Wall, known as the liberated territories. This area has a very small population, estimated to be approximately 30,000 nomads.[53] The Moroccan government views it as a no-man's land patrolled by UN troops. The SADR government whose troops also patrol the area have proclaimed a village in the area, Bir Lehlou and Tifariti, as SADR's former and actual temporary factual capitals.


On 18 December 2019, the Comoros became the first nation to open a consulate in Laayoune in support of Moroccan claims to Western Sahara.[54] In January 2020, The Gambia[55] and Guinea[56] opened consulates in Dakhla; meanwhile, Gabon opened a consulate general in Laayoune.[57] As part of the Moroccan-Israeli normalisation deal, the United States established a temporary consulate post in Dakhla in January 2021 as a transition to establishing a permanent consulate within the near future.[37][58]



Administrative divisions



Image showing Western Sahara divided between the Moroccan-held area (in red) and the SADR-held area (in green).


Sahrawi Arab Democratic Republic


The SADR has two levels of notional administrative division:

	4 provinces (wilayat), named after the notional capitals: Aousserd, Dakhla, Laayoune, and Smara

	25 districts (daerah)




Moroccan regions and provinces


Three Moroccan regions are within or partly within Western Sahara:

	Guelmim-Oued Noun Region
	Assa-Zag Province



	Laâyoune-Sakia El Hamra Region
	Boujdour Province

	Es Semara Province

	Laâyoune Province

	Tarfaya Province



	Dakhla-Oued Ed-Dahab Region
	Aousserd Province

	Oued Eddahab Province





Approximately 30% of the Western Sahara is controlled by the Polisario Front and the remaining 70% is occupied[59][60] by Morocco.[61] Morocco occupies territory to the west of the berm (border wall) while the Sahrawi Republic controls territory to the east (see map on right).



Human rights




A sangar (fortification) from the Western Sahara conflict. The fortification is built of rocks on top of a mesa overlooking the Grart Chwchia, Al Gada, Western Sahara. The Sangar is facing north and was probably built by the Sahrawis in the 1980s.
Sahrawi human rights defender Ali Salem Tamek in Ait Meloul Prison, Morocco[62]

The Western Sahara conflict has resulted in severe human-rights abuses, constantly reported by external reporters and human rights activists,[63] most notably the displacement of tens of thousands of Sahrawi civilians from the country, the expulsion of tens of thousands of Moroccan civilians by the Algerian government from Algeria,[64] and numerous casualties of war and repression.


During the war years (1975–1991), both sides accused each other of targeting civilians. Moroccan claims of Polisario terrorism have generally had little to no support abroad, with the US, European Union, African Union and UN all refusing to include the group on their lists of terrorist organizations. Polisario leaders maintain that they are ideologically opposed to terrorism, and insist that collective punishment and forced disappearances among Sahrawi civilians[65] should be considered state terrorism on the part of Morocco.[66] Both Morocco and the Polisario additionally accuse each other of violating the human rights of the populations under their control, in the Moroccan-occupied parts of Western Sahara and the Tindouf refugee camps in Algeria, respectively. Morocco and organizations such as France Libertés consider Algeria to be directly responsible for any crimes committed on its territory, and accuse the country of having been directly involved in such violations.[67][unreliable source?]


Morocco has been repeatedly criticized for its actions in Western Sahara by international human rights organizations including:

	Amnesty International[68]

	Human Rights Watch[69][70]

	World Organization Against Torture

	Freedom House[71]

	Reporters Without Borders[72]

	International Committee of the Red Cross

	UN High Commissioner for Human Rights[73]

	Derechos Human Rights[74]

	Defend International[75][76]

	Front Line[77][78][79][80]

	International Federation for Human Rights[81][82][83][84][85]

	Society for Threatened Peoples[86][87]

	Norwegian Refugee Council[88]





The Polisario Front has received criticism from the French organization France Libertes on its treatment of Moroccan prisoners of war,[89] and on its general behaviour in the Tindouf refugee camps in reports by the Belgian commercial counseling society ESISC.[90][91] Social anthropologist of the Sahara Desert, Konstantina Isidoros, said that in both 2005 and 2008, ESISC issued two near-identical reports proclaiming distorted truths that Polisario is evolving to new fears terrorism,[clarification needed] radical Islamism or international crime. According to Isidoros "lies appear to play some peculiar importance in this report".[92][clarification needed] Jacob Mundi[93] considers this report as a part of the Moroccan propaganda designed to discredit the Polisario Front.[94]


A number of former Polisario officials who have defected to Morocco accuse the organization of abuse of human rights and sequestration of the population in Tindouf.[95][96]



Dispute



 
Remains of the former Spanish barracks in Tifariti after the Moroccan airstrikes in 1991
Western Sahara was partitioned between Morocco and Mauritania in April 1976, with Morocco acquiring the northern two-thirds of the territory.[97] When Mauritania, under pressure from Polisario guerrillas, abandoned all claims to its portion in August 1979, Morocco moved to occupy that sector shortly thereafter and has since asserted administrative control over the whole territory.[97] The official Moroccan government name for Western Sahara is the "Southern Provinces", consisting of the Río de Oro and Saguia el-Hamra regions.


The portion not under the occupation of the Moroccan government is the area that lies between the border wall and the actual border with Algeria and Mauritania. The Polisario Front claims to run this as the Free Zone on behalf of the SADR. The area is patrolled by Polisario forces,[98] and access is restricted, even among Sahrawis, due to the harsh climate of the Sahara, the military conflict and the abundance of land mines. Landmine Action UK undertook preliminary survey work by visiting the Polisario-controlled area of Western Sahara in October 2005 and February–March 2006. A field assessment in the vicinity of Bir Lahlou, Tifariti and the berms revealed that the densest concentrations of mines are in front of the berms. Mines were laid in zigzags up to one meter apart, and in some parts of the berms, there are three rows of mines. There are also berms in the Moroccan-occupied zone, around Dakhla and stretching from Boujdour, including Smara on the Moroccan border. Mine-laying was not restricted to the vicinity of the berms though, as towns throughout the Polisario-controlled areas, such as Bir Lehlou and Tifariti, are ringed by mines laid by Moroccan forces.[99]


Despite this, the area is traveled and inhabited by many Sahrawi nomads from the Tindouf refugee camps of Algeria and the Sahrawi communities in Mauritania.[53] United Nations MINURSO forces are also present in the area. The UN forces oversee the cease-fire between Polisario and Morocco agreed upon in the 1991 Settlement Plan.[100]


The Polisario forces of the Sahrawi People's Liberation Army (SPLA) in the area are divided into seven "military regions", each controlled by a top commander reporting to the President of the proclaimed republic.[98][101] The total size of the Polisario's guerrilla army present in this area is unknown, but it is believed to number a few thousand men, despite many combatants being demobilized due to the cease-fire.[101]


Major Sahrawi political events, such as Polisario congresses and sessions of the Sahrawi National Council (the SADR parliament in exile) are held in the Free Zone (especially in Tifariti and Bir Lehlou), since it is politically and symbolically important to conduct political affairs on Sahrawi territory. In 2005, MINURSO lodged a complaint to the Security Council of the United Nations for "military maneuvers with real fire which extends to restricted areas" by Morocco.[102] A concentration of forces for the commemoration of the Saharawi Republic's 30th anniversary[103] were subject to condemnation by the United Nations,[104] as it was considered an example of a cease-fire violation to bring such a large force concentration into the area. In late 2009, Moroccan troops performed military maneuvers near Umm Dreiga, in the exclusion zone, violating the cease-fire. Both parties have been accused of such violations by the UN, but to date there has been no serious hostile action from either side since 1991.


UN sponsored peace talks, the first in six years between Morocco and Polisario, were held in Geneva on 5 December 2018, with both sides agreeing to meet again in a few months for further talks.[105][106]


During the joint Moroccan–Mauritanian occupation of the area, the Mauritanian-occupied part, roughly corresponding to Saquia el-Hamra, was known as Tiris al-Gharbiyya.




Economy





Natural products in a pharmacy
Aside from its rich fishing waters and phosphate reserves, Western Sahara has few natural resources and lacks sufficient rainfall and freshwater resources for most agricultural activities. There is speculation that there may be off-shore oil and natural gas fields, but the debate persists as to whether these resources can be profitably exploited, and if this would be legally permitted due to the non-self-governing status of Western Sahara (see below).


Western Sahara's phosphate mine at Bou Craa produces approximately 10% of Morocco's annual phosphate output.[107] This mine has the longest conveyor belt in the world, at 98km (61mi).[108] However, these reserves represent less than 2% of proven phosphate reserves in Morocco.[citation needed]


Western Sahara's economy is based almost entirely on fishing, which employs two-thirds of its workforce, with mining, agriculture and tourism providing modest additional income. Most food for the urban population comes from Morocco. All trade and other economic activities are controlled by the Moroccan government (as its de facto southern province). The government has encouraged citizens to relocate to the territory by giving subsidies and price controls on basic goods. These heavy subsidies have created a state-dominated economy in the Moroccan-occupied parts of Western Sahara.


Due to the disputed nature of Moroccan sovereignty over the territory, the application of international accords to Western Sahara is highly ambiguous. Political leadership of trade agreement signatories such as the United States (US-Morocco Free Trade Agreement) and Norway (European Free Trade Association trade accord) have made statements as to these agreements' non-applicability – although practical policy application is ambiguous.[109][110][111]


In 2024, the European Court of Justice ruled that products harvested in Western Sahara and imported into the European Union must be labeled with their territory of origin, rather than as Moroccan.[112]



Exploitation of natural resources


Satellite image of Laayoune
After reasonably exploitable oil fields were located in Mauritania, speculation intensified on the possibility of major oil resources being located off the coast of Western Sahara. Despite the fact that findings remain inconclusive, both Morocco and the Polisario have signed deals with oil and gas exploration companies. US and French companies (notably TotalEnergies and Kerr-McGee) began prospecting on behalf of the Moroccan Office National de Recherches et d'Exploitations Petrolières (ONAREP).[113]


In 2002, Hans Corell, Under-Secretary General of the United Nations and head of its Office of Legal Affairs, issued a legal opinion on the matter.[113] The opinion was rendered following an analysis of relevant provisions of the Charter of the United Nations, the United Nations General Assembly resolutions, the case law of the International Court of Justice and the practice of sovereign states.[113] It concluded that while the existing exploration contracts for the area were not illegal, "if further exploration and exploitation activities were to proceed in disregard of the interests and wishes of the people of Western Sahara, they would be in violation of the principles of international law."[113] After pressures from corporate ethics-groups, TotalEnergies pulled out in late 2004.[114]


In May 2006, the remaining company, Kerr-McGee, also left, following sales of numerous shareholders like the National Norwegian Oil Fund, due to continued pressure from NGOs and corporate groups.[115]


In December 2014, it became known that Seabird Exploration operated controversial seismic surveys offshore Western Sahara, in violation of the 2002 Hans Corell legal opinion.[116]


The European Union fishing agreements with Morocco include Western Sahara.


In a previously confidential legal opinion (published in February 2010, although it was forwarded in July 2009), the European Parliament's Legal Service opined that fishing by European vessels under a current EU–Morocco fishing agreement covering Western Sahara's waters is in violation of international law.[117]


Similarly, the exploitation of phosphate mines in Bou Craa has led to charges of international law violations and divestment from several European states.[118]



Demographics




	
	This section needs to be updated. The reason given is: Most recent info date says 2008. Please help update this article to reflect recent events or newly available information.  (June 2024)


Morocco built several empty towns in Western Sahara, ready for refugees returning from Tindouf.[119]

The indigenous population of Western Sahara is usually known in Western media as Sahrawis, but they are also referred to in Morocco as "Southerners" or "Southern Berbers".[citation needed] They are Hassaniya-speaking or Berber-speaking[citation needed] tribes of Berber origin (97% of Y-DNA). Many of them have mixed Berber-Arab heritage, effectively continuations of the tribal groupings of Hassaniya-speaking and Zenaga-Berber speaking Moorish tribes extending south into Mauritania and north into Morocco as well as east into Algeria. The Sahrawis are traditionally nomadic Bedouins with a lifestyle very similar to that of the Tuareg Berbers from whom Sahrawis most likely have descended,[citation needed] and they can be found in all surrounding countries. War and conflict has led to major population displacement.


As of July 2004, an estimated 267,405 people (excluding about 160,000 Moroccan military personnel) lived in the Moroccan-occupied parts of Western Sahara. Many people from parts of Morocco have come to settle in the territory, and these latest arrivals are today thought to outnumber the indigenous Western Sahara Sahrawis. The precise size and composition of the population is subject to political controversy.


The Polisario-controlled parts of Western Sahara are barren. This area has a sparse population, estimated to be less than 10,000 inhabitants.[120] The population is primarily made up of nomads who engage in herding camels back and forth between the Tindouf area and Mauritania. The presence of land mines scattered throughout the territory by the Moroccan army makes this a dangerous way of life.



Spanish census and MINURSO


A 1974 Spanish census claimed there were some 74,000 Sahrawis in the area at the time (in addition to approximately 20,000 Spanish residents), but this number is likely to be on the low side, due to the difficulty in counting a nomad people, even if Sahrawis were by the mid-1970s mostly urbanized. Despite these possible inaccuracies, Morocco and the Polisario Front agreed on using the Spanish census as the basis for voter registration when striking a cease-fire agreement in the late 1980s, contingent on the holding of a referendum on independence or integration into Morocco.


In December 1999, the United Nations' MINURSO mission announced that it had identified 86,425 eligible voters for the referendum that was supposed to be held under the 1991 Settlement plan and the 1997 Houston accords. By "eligible voter" the UN referred to any Sahrawi over 18 years of age that was part of the Spanish census or could prove their descent from someone who was. These 86,425 Sahrawis were dispersed between Moroccan-occupied Western Sahara and the refugee camps in Algeria, with smaller numbers in Mauritania and other places of exile. These numbers cover only Sahrawis "indigenous" to Western Sahara during the Spanish colonial period, not the total number of "ethnic" Sahrawis (i.e., members of Sahrawi tribal groupings), who also extend into Mauritania, Morocco and Algeria. The number was highly politically significant due to the expected organization of a referendum on self-determination.


The Polisario has its home base in the Tindouf refugee camps in Algeria, and declares the number of Sahrawi population in the camps to be approximately 155,000. Morocco disputes this number, saying it is exaggerated for political reasons and for attracting more foreign aid. The UN uses a number of 90,000 "most vulnerable" refugees as basis for its food aid program.



Culture





Sahrawi people
Museum of the Sahrawi People's Liberation Army
The major ethnic group of Western Sahara are the Sahrawis, a nomadic or Bedouin ethnic group speaking the Hassānīya dialect of Arabic, also spoken in much of Mauritania. They are of mixed Arab-Berber descent, but claim descent from the Beni Hassan, an Arab tribe that migrated across the desert in the 11th century.


Like other Saharan Bedouin and Hassaniya groups, the Sahrawis are all Muslims of the Sunni branch and the Maliki fiqh.[121][122] Local religious custom (Urf) is, like other Saharan groups, heavily influenced by pre-Islamic Berber and African practices, and differs substantially from urban practices.[123] For example, Sahrawi Islam has traditionally functioned without mosques,[121] in an adaptation to nomadic life.[122]


The original clan-tribe-based society underwent a massive social upheaval in 1975 when the war forced part of the population to settle in the refugee camps of Tindouf, Algeria, where they remain. Families were broken up by the dispute.


The Museum of the Sahrawi People's Liberation Army is located in this refugee camp. This museum is dedicated to the struggle for the independence of Western Saharan people. It presents weapons, vehicles and uniforms, as well as abundant documentation history.



Cross-cultural influence


The contemporary history of the territory has experienced long-term international presence and occupation that has deeply influenced the cultural practices of the people, such as languages spoken throughout the territory and its institutions.[124] Spanish colonization lasted roughly from 1884 to 1976, following the creation of the Madrid Accords where Spain absolved all responsibility over the territory and left it to Morocco and Mauritania.[125]


Throughout the nine decades of Spanish colonial presence, one of the primary spoken languages in Western Sahara came to be Spanish. The reasons for its widespread usage was due to the necessity of communicating with Spanish leadership and administrators throughout the territory, who ultimately established institutions modeled after those of Spain.[124] The importance and prevalence of Spanish has persisted to the present day, even after Spanish withdrawal from Western Sahara in 1976, due to various education exchanges and host programs for Sahrawi children to Spain and Cuba.[126]


One such exchange program to Spain is Vacaciones en Paz (Vacations in Peace), which is an annual holiday program that was created in 1988 and is organized by the Union of Sahrawi Youth (UJSARIO) in collaboration with 300 other associations throughout Spain.[127] The program itself allows 7,000 to 10,000 Sahrawi children between the ages of 8 and 12 the opportunity to live in Spain for the summer outside of the refugee camps. Sometimes children return to the same Spanish household year after year while they are still eligible, and forge strong relationships with their host families.[127] These types of exchange programs that successfully create cross-border and cross-cultural relationships reinforce the usage of the Spanish language throughout subsequent generations of Sahrawi children.



Gender relations


Two women outside a hospital emergencies at a Sahrawi refugee camps
Much Spanish literature and recent refugee studies scholarship has been dedicated to the exploration of the major role women play in Sahrawi society, and the degree of freedom they experience within the occupied territory and the refugee camps. There is a consensus among Sahrawi women that they have always enjoyed a large degree of freedom and influence within the Sahrawi community.[128]


Traditionally, women have played pivotal roles in Sahrawi culture, as well as in efforts to resist colonialism and foreign interference in their territory.[129] Similar to other nomadic traditions on the African continent, Sahrawi women traditionally exercised significant power and roles both in the camp and in their tents.


Sahrawi women could inherit property, and subsist independently from their fathers, brothers, husbands, and other male relatives.[129] Women were key for establishing alliances through marriage, being that the Sahrawi culture values monogamy, with their tribe and to others.[130] Furthermore, Sahrawi women were endowed with major responsibility for the camp during long periods of absence by the men of the camp due to war or trade. Among the responsibilities women had were setting up, repairing, and moving the tents of the camp, and participating in major tribal decisions.[131]


In the contemporary history of Western Sahara, women have occupied central roles and been highly represented in the political sphere.[132] During Spanish colonial rule, Sahrawi women actively provided financial and physical support to the resistance movements during the 1930s, 1950s, and the late 1960s.[129] In more official ways, women were consistently part of the Polisario Front, which in 1994 created the National Union of Sahrawi Women (NUSW).[132] The NUSW was structured at the local, regional, and national levels and concentrated on four areas: the occupied territories and emigration, information and culture, political and professional development, and foreign affairs.[132]



Art and cultural expression


FiSahara International Film Festival is an annual film festival that takes place in one of the southwestern refugee camps in Algeria.[133] At this event, actors, directors, and film industry insiders from around the world join the Sahrawi people for a week-long festival of screenings, parallel activities, and concerts. The festival provides entertainment and educational opportunities for Sahrawi refugees alongside cultural celebrations for visitors and spectators. It aims to raise awareness of the humanitarian crises in the refugee camps, and expose the Sahrawi people to this medium of art and expression.[134]


Spanish filmmakers and actors, such as Javier Bardem, Penélope Cruz, and Pedro Almodóvar have supported and attended the festival. In 2013, the festival screened over 15 films from around the world including comedies, short films, animations, and documentaries. Some of the films were made by the refugees themselves.[134] Art as embodied in film has been a strong and popular medium that Sahrawi youth have used to express themselves, and share their stories of conflict and exile.


ARTifariti, the International Art and Human Rights Meeting in Western Sahara, is an annual art workshop set up in the Liberated Zone and refugee camps, specifically in Tifariti, that brings artists from all over the world. This event led to the introduction of graffiti art to the camps, and popular graffiti artists have come to the workshop to work with refugees.[135] One such artist was Spanish street artist MESA, who travelled to the Sahrawi refugee camps in 2011 and displayed his own graffiti throughout the landscape.[136] His canvases of choice were destroyed walls, which he brought back to life through his art.


MESA inspired other Sahrawis to express themselves and embody their national struggle through art and graffiti. One such artist is Mohamed Sayad, a Sahrawi artist that has been transforming the refugee camp landscape by creating works of art amongst the devastation in camps that have existed for four decades.[136] His canvases, much like MESA, are walls that have been ruined by massive floods in the Sahrawi refugee camps in southwestern Algeria. Sayad's work tells a consistent story, one that draws on his experience of protracted conflict and a life under Moroccan occupation. Sayad's graffiti depicts aspects of Sahrawi culture and includes actual Sahrawi people as his subjects.[136]


Poetry is a popular artform in Sahrawi culture, and is composed by both men and women.[137] Notable poets include: Al Khadra Mabrook, Hadjatu Aliat Swelm, Beyibouh El Haj.[138] Traditionally, Sahrawi poetry was performed and passed on orally: younger poets would undergo 'apprenticeships to more experienced ones, today the internet is a key way in which Sahrawi poetry is transmitted between and within generations'.[139] However Sahrawi poets find it difficult to be published, especially by Arabic publishers, due to the political nature of much of their output.[137]
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Notes


	↑ In 1976, Spain withdrew from Western Sahara and informed the Secretary-General of the United Nations that it no longer considers itself responsible for the territory. Nonetheless, the criminal division of the Spanish National High Court ruled in 2014 that Spain remains as Western Sahara's dejure administering power.[2] This position is shared by the United Nations, the African Union, and several legal jurists.[3][4][5] Additionally, Spain continues to exert control over Western Saharan airspace.[6]

	↑ Arabic: الصحراء الغربية, romanized:aṣ-Ṣaḥrā' al-Gharbiyyah; Spanish: Sahara Occidental/Sáhara Occidental
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blog.fogus.me · 93 points · Discussion




I came across a GH thread related to
chess engine development that made me think of why hobby programming
communities are increasingly hostile toward LLM development. While the
thread doesn’t give a lot of insight into answering the question, it
prompted me to think about it a bit. I’ve seen similar sentiments
expressed in other niche hobby programming communities like OSDev,
LangDev, TxtDev, EmuDev, RLDev, the demoscene, and code golfers. The
general consensus seems to be that the knowledge that these communities
work in is hard-fought and the use of LLMs is a form of missing the
point entirely. In these communities (keep in mind that there is an
implicit “not all…” throughout) the process of mastering a difficult
field itself is the product, and something that runs is generally a
nice-to-have.

Further, I’ve noticed that even in the instances where there was
earnest early engagement with LLMs in some of these niche communities,
the well was quickly poisoned by a combination of a lack of a deep
understanding by the LLM practitioners, and a vitriolic subset of those
communities that view the LLM enterprise as a form of cheating. Granted
these communities have, in general, historically been characterized by
feverish gatekeeping and painstakingly slow progress, so it makes sense
that there might be a desire to grab some easy cachet by bursting onto
the scene like the Kool-Aid man. OH YEAH…. OH NO!

In traditional niche dev circles, respect is earned slowly through
years of activity in their respective fora, sharing elegant code,
displays of genuine curiosity, and through sharing deep domain knowledge
along the way. At the end of the day, these communities don’t care if
your code works at all, but instead care that you know why and how it
works. To me, an LLM functions best as a force multiplier, not a
surrogate. In the hands of an expert who already understands a domain
deeply, it could act like a lever.1 But in these niche
communities, the entire exercise is in the learning. Using an LLM to
generate the finished piece doesn’t make us craftsmen; it just robs us
of the craft.

:F

This is the latest in my evolving thoughts on LLMs. Also see: LLMe and Mind the van
Emden Gap





	That said, expertise offers no natural immunity against
being fooled by LLMs.↩︎









Original: https://blog.fogus.me/llm/born-against.html · Discussion
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Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.
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The Entropy of a Markov Chain

chillphysicsenjoyer.substack.com · 84 points · Discussion

Clausius (1865)¹ defines a quantity called entropy. By decomposing physical processes as a chain of engines, he shows that entropy always increases for irreversible processes. For reversible processes like Carnot's ideal engine, the change in entropy is zero. But when an irreversible process occurs, entropy can never decrease unless energy is applied to a system. This is what is known as the second law of thermodynamics.




And whilst entropy itself may not be measurable with a thermometer or ruler, it is still a useful concept since we can calculate derived quantities from it that are directly measurable.
I've written previously quite vaguely about 'life as entropy'. This was an idea motivated by Schrödinger (1944)² through the concept of negentropy.  Through negentropy, life seems to maintain order by feeding on the energy around it, and reducing its local disorder. But up until now, I've been confused about what this actually means in detail.
And so one way I'm trying to understand this is through models. One approach might be to make toy models and then figure out a mathematically consistent way to define entropy in those systems. Then, you could simulate the model and have a better idea of how the entropy evolves.
One such toy model that is useful to get an intuition is Dyson's toy model of a cell. Dyson's toy model of a cell is a Markov chain that settles into one of three equilibrium states, two of which are the 'life' and 'death' states. But if we care about the vague concept of 'life as entropy', then we should be able to make a definition of entropy to apply to the Markov chain.


But the concept of entropy as originally defined by Clausius was a function of work and temperature
\(\mathrm{d}S \;=\; \frac{\delta Q_{\text{rev}}}{T}\)

And so it is unclear how to relate the two ideas together. Is there a different way to define entropy in the context of Markov chains that gives you the same result, consistent with physical ideas?
Well, one way to attack this is by looking at the work of Boltzmann, who quantified the relationship between entropy and the number of possible states in a system.
Suppose you take a system and then observe a system's state variables, like temperature, pressure and volume, using various instruments. Presumably, there are a number of different configurations of the physical system that are compatible with it being in that state. And if entropy is related to the concept of order and disorder, then presumably entropy would be higher if there were more possible states.
Here is a vague example. If you have a gas of identical molecules at absolute zero, fixed in position, with each at zero velocity at zero temperature, you have fewer possibilities for what the system could be for the gas to be in that state. Whereas if we had a heated gas at a hot temperature, there are many configurations that a state might be in as a result.


Temperature is higher, entropy is higher. Is it any coincidence that the number of possible states increases too?
It turns out there is a way to make these ideas rigorous. Boltzmann showed that entropy can be written as a function of the number of states that a system can be in, if we fixed what the macro state variables were. That means if we could count all the states that were possible in a system at fixed temperature, pressure and volume, then we could calculate the entropy.
This is written in the legendary equation below, which is also surprisingly simple — that the entropy of a system is the logarithm of the number of states, multiplied by a fixed constant called the Boltzmann constant.
\(S \;=\; k_B \ln W, \qquad W \;=\; \#\{\text{microstates consistent with the macrostate}\}\)

Whilst the result is simple it's completely non-obvious. Boltzmann creates a model of gas where each particle only can be in a set of finite velocities and positions and then tries to take the limit. The proof is not easy and mathematicians are still figuring out how to properly rigourise the work of Boltzmann.
But anyway!
To make this example even more concrete, let's try to compute the entropy of a basic system, given we know what the energy (macrostate) is. Consider Curie's model of a magnet. In this model, our physical space consists of a finite number of electrons, which can either be spin up or spin down. In models of magnets, energy (or work) is done when the spins are misaligned with the direction of the magnetic field that the metal is placed in.


And so this suggests that if we had a collection of atoms, the energy is a function of how many atoms are aligned with spin up vs spin down.
\(E \;=\; n_\uparrow - n_\downarrow\)

Ok, so suppose we had a very, very small system of 5 atoms. And suppose that we measured the energy as E = 1. First, we need to figure out how many atoms need to be spin up and spin down to have this configuration. The obvious answer is three spin up and two spin down because
\(E \;=\; 3 - 2 \;=\; 1\)

We could also trivially solve this using the constraint that
n↑+n↓=5, so
\(E \;=\; 2n_\uparrow - 5\)



And the configurations we could have are the following. Each configuration has three up spins and two down spins, but you can arrange this in 10 ways. The diagram below lists all of the possibilities.


This is 5 choose 3 combinations, which is 10.
\(W \;=\; \binom{5}{3} \;=\; \frac{5!}{3!\,2!} \;=\; 10.\)

Those ten configurations are the entire content of the macrostate "E = 1".
This means that Boltzmann would label the entropy of the system as
\(S \;=\; k_B \ln W \;=\; k_B \ln 10 \;=\; 2.3026\,k_B,\)

or log₂ 10 = 3.32 bits. And so in this case we can see the entropy as a function of energy. If we plot out entropy as a function of the energies we get this graph:


So now we've learnt how to compute entropy from the total number of microstates that a system can have. Ok, so how do we count the entropy of a Markov chain process like in Dyson's cell model?
In Dyson’s toy model that we have N sites, and each site could be in one of three states — empty, active, or inactive. Given some rules, in my last post I showed that this converges to an equilibrium. The equilibrium values are a complicated function of fixed points, but they do exist, and the probability of being empty, inactive or active does converge to a fixed value. 
This equilibrium point allows us to define the entropy of a Markov chain through a counting argument. Say we had an equilibrium case where we had a 1/2 chance that a state is empty, a 1/4 chance that a state is active, and a 1/4 chance that a state is inactive.
This means if we had 8 sites, then we would have 4 that were empty, 2 that were active, and 2 that were inactive. So to measure the entropy, we now need to count all of the configurations of this happening. This is shown below, with all of the arrangements.


Counting them is the multinomial coefficient — choose which 4 of the 8 sites are empty, then which 2 of the remaining 4 are active, and the last 2 are inactive. This can be calculated by taking the factorial of the number of spaces there are, and dividing it by the factorials of the number in each distinct state. So in this case, since we have 4 empty, 2 active and 2 inactive, we divide by 96.
\(W \;=\; \frac{8!}{4!\,2!\,2!} \;=\; \frac{40320}{24\cdot 2\cdot 2} \;=\; 420.\)

And so the entropy of this is the logarithm of the number of states multiplied by the Boltzmann constant.
\(S \;=\; k_B \ln W \;=\; k_B \ln 420 \;=\; 6.0403\,k_B.\)

The next natural question is how the entropy evolves in the system. It turns out we can make some cool general statements about entropy based on the topology of the graph, which I'll explain in a later post, and also write down the conditions for which entropy increases.
Thanks to David Pfau for discussions and help, all mistakes are mine. 
¹  R. Clausius, Ueber verschiedene für die Anwendung bequeme Formen der Hauptgleichungen der mechanischen Wärmetheorie, Annalen der Physik 201(7), 353–400 (1865).
²  E. Schrödinger, What is Life? The Physical Aspect of the Living Cell, Cambridge University Press (1944), ch. 6.


Discussion about this post

Ready for more?





Original: https://chillphysicsenjoyer.substack.com/p/the-entropy-of-a-markov-chain · Discussion
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Discovery of a multicomponent alloy forged by the Hiroshima atomic blast

science.org · 83 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.science.org/doi/10.1126/sciadv.aeg8299 · Discussion
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Muse Code and Muse Spark 1.2

research.meta.ai · 82 points · Discussion

We're excited to release Muse Code (beta), a terminal coding agent powered by Muse Spark 1.2, our newest model. This marks our next step toward the frontier, with larger and much more capable models on the way.
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Painting with Gaussians

yogthos.net · 80 points · Discussion


    
    Last year I built an edge-aware pixelation tool to turn images into pixel art by deforming a grid so that it follows image edges instead of naively using a fixed grid over the picture. Using an edge adapter grid bent to inform the color and brightness of the pixels worked well for keeping edges crisp and preserving details.
I later realized the same edge information could also be applied in a context of digital painting. A painting program has to figure out where to put brush strokes, how big should they be, and which direction should they flow in. Much of that is already encoded in the edges since they mark the boundaries between regions. These are the contours around areas of objects that a brush would trace, and their absence indicates generally flat areas where a few broad strokes should suffice.
And so, I set off to see if I could make a program that paints in the style of a digital painting where marks derived from the image structure would resemble brush strokes. My goal was to make an interactive tool where you drag sliders around and the painting reforms itself in front of you. The project was also a great opportunity for me to test drive Jolt and see how well it works for building a non-trivial project.
In this post, I'll walk you through how it all came together. We'll see what ideas worked and which ones didn't. Most importantly, we'll find out whether the end result actually ends up resembling anything like a painting.
The first question we need to consider is what a brush stroke is exactly in computational terms. A stroke of oil or acrylic is an elongated mark which has a center of color that fades toward its edges, and its orientation is the product of a brush being dragged across a canvas. It's translucent at the edges, and strokes overlap, allowing a painter to lay down broad blocks of color first, then build detail on top with smaller and more translucent marks to add finer detail.
It turns out that a 2D Gaussian splat maps onto this idea surprisingly well. It has a mean which is where the stroke lands, a covariance matrix representing how it's stretched and rotated, along with a color and opacity. The covariance can be used to encode the brush direction and its elongation with the major axis pointing along the stroke, and the minor axis across it. Rendering a field of splats with standard over-compositing where each one is occluding what's behind it by its alpha gives you a similar effect to a natural painting model that allows marks to layer and blend together. Of course, you don't get the same fidelity of actual paint, so the effect is closer to digital painting using a tool like GIMP or Krita.
There are already some implementations of this idea such as DrawingWithGaussians and 2d-gaussian-splatting-Art. However, both of them use a gradient descent approach where they seed random splats, and then iteratively nudge their positions, shapes, and colors until the rendered field has the appearance of a target image. That's the well known approach which is both slow and opaque. The worst part is that the end result ends up being simply a lossy reconstruction of the input image rather than looking like any sort of a painting.
Since I already had the solution for extracting edge information from the image, I didn't see the point of evolving the image blindly. Instead, the extracted edges can be used to guide the painting process because they tell us where the details are along with the orientation of the strokes. Between detail density and pixel colors I had all the information that I'd need without having to resort to gradient descent. I'd basically just need to trace the existing image. How hard could it be really?
So, I started following the reference rasterizer which uses additive blending where: pixel = background + Σ(intensity × color). Turns out, this approach works in the fitting regime because the optimizer learns colors that compensate for overlap. Unfortunately, seeding thousands of splats directly from pixel colors and rendering them additively creates a lot more overlap. With 1,200 splats on a 64×64 image, the sum hit 22.06 in some pixels, creating pure white blobs all over the image. Luckily, the problem can be solved by using the standard over-operator from alpha compositing to make each splat occlude what's behind it by its alpha so that the summed color never exceeds 1.0. Another benefit of this approach is that it cleanly separates color sampled from the image and opacity.
Edges Tell You Where to Paint
Every image in this section is the same photo run through the same pipeline, with one idea switched off at a time — same source, same stroke budget, same base size — so each step shows exactly what that one idea buys.
I started using the following source photo, and recorded the progress as I continued to improve the app to illustrate what each idea buys. Let's see how the painting evolves as new tricks are added to the mix.

I got a rather sad output which looked like a uniform mosaic with my initial renderer. Every splat had the same size, aspect ratio, and rotation, producing a regular grid of identical blobs. Not really looking like much of a painting so far.

An actual painter would vary their strokes using a few broad strokes for flat regions such as the sky or a smooth surface. Then, along edges and in textured areas like eyes or fabric, a smaller brush gets used to make numerous finer strokes that follow the contours of the objects.
One way to emulate this is by using a structure tensor to compute the image gradient, encoding how much and in which direction the color changes for each pixel. A 2×2 tensor is formed from the gradient outer product, and blurred over a neighborhood. Importantly, the tensor's eigenvectors will tell you three key things. The major eigenvector points across the contour, providing the direction of the strongest gradient. The minor eigenvector points along the edge, giving the direction of the brush stroke. And coherence, which is the ratio of eigenvalues, tells you whether the edge is a crisp contour or isotropic mush.
Each splat gets its own covariance from this tensor at its position, and gets elongated along the edge, with elongation being proportional to coherence. Flat areas stay round while the edges become thin, directional strokes that trace the contours of the objects in the scene. This is the classic painterly rendering trick from Litwinowicz and Hertzmann. With it in place, the rendering started to resemble something that looks like brushwork if you squint a bit. Here, the fur and the hat brim pick up direction, and the whiskers start to appear.

But here, I hit another problem because the structure tensor uses luminance gradients which are grayscale, making it blind to isoluminant color edges such as red lips against pale skin or a blue sign on a grey wall. Luckily, the Di Zenzo color tensor can be used to compute Sobel gradients per RGB channel. Their outer products can then be summed into one tensor, giving a chroma edge that drives orientation as strongly as a luma edge.
Edges Aren't Enough
While the structure tensor solves the problem of figuring out orientation, it tells you nothing about the density of the region. And without knowing that, it's not possible to figure out how many strokes need to go in that region and how small should they be.
You might be thinking that you could just use edge strength to figure this out, and decide on the number of strokes to use based on that. But doing so ends up missing the texture of the objects entirely. For example, a gravel path has little coherent edge structure but lots of high-frequency detail that deserves its own fine marks. A smooth cheek, on the other hand, has a single contour edge while its interior should stay broad. Conversely, a faint-but-real edge, such as subtle fabric folds or distant tree branches, has low absolute gradient magnitude but still needs to be rendered. So, relying solely on doing edge analysis makes it impossible to reproduce many of the important details present in the original image.
This is where the Haar wavelet, which I discussed in this post, comes into play. Running a multi-scale 2D Haar decomposition on the luminance produces a detail energy map by summing the absolute detail coefficients across scales for each cell. The map will contain high values in textured and edgy regions, and low values in ones lacking detail. But raw wavelet energy still has the problem of being absolute. A dark region with genuine texture produces less absolute energy than a bright region with moderate texture, leading to the dark details getting washed out.
What we need here, again, is a luma-relative detail map where each cell's energy is divided by its local mean brightness plus a fraction of the global mean. Now, dark regions can keep their detail, and since the map is fused with locally-normalized edge strength from the structure tensor, a faint contour in a flat region will still attract strokes.
And that's why both of these techniques are valuable here. The tensor carries the orientation and coherence for every stroke, while the wavelet identifies the density map needed to drive adaptive placement. Together they form a complete answer to the question of where detail lives and what shape it has. At this point, things are starting to come together, and there is enough information extracted from the source image to go beyond naive algorithmic stroke placement.
The detail map now decides where the small marks are spent, and the out-of-focus background turns into a smooth wash, while the strokes collect on areas of detail such as the fur and the eyes.

Killing the Grid
However, there's still one remaining problem that we haven't talked about yet. Even with adaptive orientation and density, the output still ends up looking off because the strokes end up having a faint regularity to them. Their placement and regular shape are an artifact of having a regular placement grid.
Using a stratified grid where you divide the image into cells and put one stroke in each of them will necessarily create artifacts at the edges. Incidentally, this is the same problem seen in JPEG compression at higher levels. It's possible to jitter the position within the cell to break the lattice or use rotated grids per detail level, but these workarounds don't address the underlying problem of the grid being regular.
And so, the grid approach needs to be abandoned in favor of placing strokes at positions derived from a Wang avalanche hash of their index. This method gives true white-noise coordinates with no periodicity. There's a subtlety here, however, because a simple linear hash (frac × i A) produces points that fall on Marsaglia hyperplanes leading to diagonal stripes which are even worse than the grid artifacts. You need a proper avalanche mix where each input bit affects every output bit.

Making It Look Painted: Noise as a Feature
At this point I had edge-aligned strokes at adaptive densities which smoothly paint across the whole canvas, but the result still felt too regular. Every stroke on a given edge had the same length, the same spacing, the same alignment, which is not what real brushwork looks like. I needed some way to emulate the hand wavering and changes in pressure to make the painted effect more plausible.
And what better way to add subtle structural variation than to use Perlin noise. I recently wrote a post showing how it can be used to create a flow animation. So, I naturally reached for it since it was fresh in my mind. Two decorrelated 2D Perlin channels can be used to form a smooth vector flow field. Then, each stroke's orientation can be derived by blending the structure tensor's edge angle with the Perlin flow angle, weighted by (1 − coherence). The stroke follows the contour faithfully on a strong edge with coherence approaching 1, while it has a more organic flow field in a flat region with coherence around 0. Using this trick makes the background look a bit like flowing brushwork thanks to the turbulence introduced by the noise factor.
The flow field is computed from a heavily-blurred copy of the structure tensor to diffuse edge orientations into surrounding flat areas. A stroke in a low-detail region follows the nearby feature since the flow of a distant contour ripples through the background. In areas where there aren't any features to guide the strokes, the Perlin vector field takes over to produce organic curves without a directional bias. Per-stroke size and color also need to have independent noise channels to avoid strokes looking identical even in uniform regions. This is the first version where the marks started actually resembling brushwork.

Of course, that all sounds good on paper, but in practice I started seeing a regular wavy pattern in the images. Digging into it, I discovered that the Perlin bend is a shared spatial field, so neighboring strokes end up creating a wave in phase, with every chain passing through a region getting an identical bend sequence. The result ends up looking like a coherent fabric-like weave. And it's particularly noticeable near moderate edges such as fingers or cloth folds. To get a bit of natural variation there would need to be a per-seed phase offset in the noise coords to make each stroke wobble independently.
Layering: How a Painter Builds a Canvas
With all the core pieces in place, the next step was to try doing the actual painting. My idea was to emulate a physical painting process where large splats can be used to define general color regions, and then to layer progressively smaller splats to add progressive detail on top. This way the painting would start with a broad underpainting; mid-tones would be added next, then glazes, and fine detail on top. Each layer is more translucent and specific than the one below it, augmenting the existing structure that's already been built up.
The base layer contains large, opaque strokes that fully cover the image, ensuring that there are no gaps that would create empty spaces. Next is the subject-adaptive broad tier derived from the wavelet detail map, which points to where the interesting content is. In the background where subjectness is low, strokes grow larger and sparser to create a bokeh effect, melting into a few soft daubs. Under the subject where detail is high, the strokes have to stay tight to capture the important features in the image. The mid tier isn't fundamentally different from the base layer, containing shorter and more translucent strokes representing glazes which bring out general shapes in the image. So, the overall mechanic here stays largely the same.
The fine tier is where the real brush strokes live. At this resolution single dabs are not sufficient, and each fine seed needs to trace a chain of tapered Gaussian segments stepped along the edge tangent, so they all fuse into a continuous line. Low-frequency Perlin noise is used to bend the chain slightly. Size and alpha taper toward the tail like a brush lifting. Colors need to be sampled from one side of the edge so the two sides' paints meet at the boundary instead of crossing it. On strong edges, fine strokes carry nearly opaque paint, emulating impasto liner strokes that sit on top of the glaze. The edge map is also used to inform the length of detail strokes, each following an unbroken segment without any breaks or sharp corners in it. Thus, the strokes have a lot of variance in terms of length and shape, the way a real paintbrush would.
Since each refinement level is more translucent, the details accumulate on the underpainting rather than scratching over it. One thing that becomes tricky at finer details, however, is ensuring that strokes hitting a color boundary fade toward the tail as they drift from their original color. When the mismatch becomes large enough, the chain needs to stop before emitting, which simulates the painter lifting the brush at the region boundary.
Here you can finally see the full pipeline with the same strokes as the previous image, but now built up in layers which become progressively more translucent and more color-specific at the top, along with an edge tier that restates the silhouettes from their own sides. You can judge for yourself whether the end result looks painted, but it seems pretty good to my eye.

The same crop before (left) and after (right) shows how the whiskers hold their color instead of smearing into the fur, and the eyes sit crisply against their surroundings.

The GPU Move
I started with the CPU pipeline, which ran at 55–112ms per render, and that was fine for a few tens of thousands of splats. It was also valuable as it led to a couple of performance optimizations seen in pull requests here and here. So, that ended up being a useful exercise for tuning the compiler, but a detailed painting would need hundreds of thousands of small strokes and no amount of tuning would help there. Every splat being a Clojure allocation means that the whole vector would have to cross to the GPU each frame.
At this point, the only viable solution was to move generation entirely to the GPU and do the work within an OpenGL context. Conveniently, the approach I was already following maps well to doing transform feedback with a geometry shader, feeding it a vertex program of candidate points. The shader, in turn, threshold-tests each against the detail map, runs the placement math, and emits packed splat records for the survivors. The buffer stays on the GPU, allowing the render pass to be done directly.
Doing heavy math on the GPU made the whole thing fast enough to tweak different parameters interactively. Controlling the number of splats being used, how small the splats can get, their hardness, and smoothing across different resolutions allows tailoring the end effect for each image being rendered. Most of these controls loosely map to physical painting concepts such as brush size, paint load, glaze transparency, stroke length, and hand steadiness. All that naturally fell out of the approach to model the problem as a painting exercise.
And a few more examples illustrating how the painter works with different kinds of scenes and settings:






Conclusion
In the days of generative image models, it's still fun to see what can be achieved using traditional image transformation techniques. Building a desktop app to prove the concept turned out to be a great exercise for Jolt and my Glimmer reactive GUI library on top of GTK. The exercise also shook out a lack of type hinting optimizations in Jolt, leading to general performance improvements, and helped prove out the nREPL-driven development workflow.
In the end, I'd call the experiment a success. While it could still be tuned further to produce even more realistic painting effects, the general concept works as well as I dared hope. Turns out that analyzing edges and textures of an image to extract its structure gives a lot of the same information a painter uses to decide where to put brush strokes. In that sense, the algorithm really is doing digital painting.
But the really fun part of the project was in combining a number of techniques, such as Perlin noise, wavelets, and edge detection, that I played around with previously in isolation. All these different tricks came together for this project, making it possible to build something greater than the sum of its parts. I find these are the most rewarding types of experiments where you can build on things you've previously learned and combine them in novel ways to make something new and unexpected. I hope you enjoyed the journey as much as I did working on the project.
As always, the project is open source, and can be found on GitHub.
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Celld: Self-hosted, distributed Durable Objects

github.com · 79 points · Discussion


Self-hosted, distributed Durable Objects.

celld is an open-source daemon that runs Cloudflare Workers and Durable
Objects on your own machines. Each object is its own SQLite database,
addressed by name and replicated to an
S3-compatible bucket you own; nodes coordinate through that bucket alone, with
no control plane or consensus. Because every object is its own small database,
applications shard by construction — the contention and blast-radius failures
of one shared database are designed out, not managed. Idle cells hibernate to
nearly nothing. Learn more at celld.dev or read the
documentation.


How it works


Every celld node embeds V8 and executes Wrangler bundles. The fleet shares an
S3-compatible bucket containing deployments, cell state, and small ownership
records. Object-storage compare-and-swap ensures that exactly one node owns a
cell at a time, without a membership protocol, failure detector, or consensus
service.

celld continuously replicates each cell's SQLite database to the bucket.
When a cell moves or wakes up, its new owner restores that database and resumes
execution. The bucket is the durable source of truth; nodes are replaceable.


Install


The installer downloads the celld binary (provenance is verifiable with
gh attestation verify):

curl -fsSL https://celld.dev/install.sh | sh


Put ~/.local/bin on your PATH if the installer asks you to.

Worker projects deployed with celld deploy need
esbuild on PATH; asset-only projects do not.

The installer keeps verified releases under ~/.local/lib/celld/releases and
atomically switches one current pointer. To remove celld, use the guarded
uninstaller:

curl -fsSL https://celld.dev/uninstall.sh | sh



Container


The release image contains the celld binary and is published for Linux
x86-64 and ARM64:

docker run --rm ghcr.io/denoland/celld --version


Persist the runtime's local state and pass the standard AWS credential
environment through:

docker volume create celld-state
docker run --rm --network host \
  -e AWS_ACCESS_KEY_ID \
  -e AWS_SECRET_ACCESS_KEY \
  -e AWS_SESSION_TOKEN \
  -e CELLD_WATCH=/var/lib/celld/state \
  -v celld-state:/var/lib/celld \
  ghcr.io/denoland/celld \
  --bucket s3://my-cells-bucket \
  --endpoint https://ACCOUNT.r2.cloudflarestorage.com \
  --region auto \
  --listen 0.0.0.0:8080 \
  --advertise node-a.internal:8080


Drop --endpoint/--region for real AWS S3. Behind a load balancer,
give each node a distinct --advertise its peers can reach.


Run it


celld uses the standard AWS credential chain. Deploy to an S3-compatible
bucket, then start celld against the same bucket:

celld deploy . \
  --bucket s3://my-cells-bucket

celld \
  --bucket s3://my-cells-bucket \
  --listen 0.0.0.0:8080 \
  --advertise 10.0.0.12:8080


Use --endpoint for another S3-compatible service and --region when it
cannot be inferred. A fleet runs one application, and every node loads its
latest successfully committed deployment from deploy/current.json. Run
celld --help for the complete command line.
Deployment objects use the documented types in crates/celld/protocol.rs. celld deploy invokes esbuild from PATH for Worker code, accepts the supported
Wrangler config subset—including co-deployed or asset-only static
assets—and writes those objects directly. Every node discovers owners and
peers from bucket leases; there is no account or join service.

Peer HTTP does not terminate TLS. Put every advertised address on a trusted
private network or an encrypted overlay such as WireGuard or Tailscale; do not
publish the peer port directly. A literal public IP is rejected unless
--unsafe-public-advertise is supplied explicitly. The first current node creates
fleet/peer-auth.json in the bucket. All peer requests are protocol-versioned,
body-bound, HMAC-authenticated, clock-bounded, and replay-protected with that
fleet secret. Treat access to the bucket and its credentials as fleet
administrator access.


Operate a fleet


celld diagnose enumerates every node lease by default, then performs a signed
direct probe of each live peer:

celld diagnose --bucket s3://my-cells-bucket


The report keeps checking after an individual failure and distinguishes
expired records, malformed or unsafe advertise addresses, unreachable peers,
and incompatible protocols. It also prints each node's coarse resident-cell,
WebSocket, RSS, CPU, file-descriptor, pressure, and shedding sample. Pass one
or more --peer NODE_ID options to restrict the check.

Pressure shedding is opt-in while the first release's safe defaults are being
measured. Set a resident-cell high and low watermark on loaded nodes:

CELLD_MAX_RESIDENT_CELLS=1000 \
CELLD_RESIDENT_LOW_WATER=800 \
celld --bucket s3://my-cells-bucket --listen 0.0.0.0:8080 \
  --advertise node-a.internal:8080


On Linux, CELLD_MAX_RSS_MB and CELLD_MAX_CPU_PERCENT add process-memory and
CPU triggers; the resident-cell watermark is portable. Under pressure, celld
durably replicates and fences least-recently used idle cells, publishes them as
unowned without resetting their epoch, and refuses to reacquire new unowned
cells until the low watermark is reached. A spare receives no assignment: it
acquires released cells through the same bucket protocol when normal traffic
reaches it. Cells with active work or live host WebSockets are not shed.


Build from source


cargo build --locked
cargo test --locked
cargo clippy --all-targets --locked -- -D warnings


The workspace builds the celld runtime. Its versioned object-storage
protocol lives in crates/celld/protocol.rs. Small Wrangler projects under examples/
exercise the supported Worker and Durable Object surface.

The runtime and compatibility surface are still evolving. Public tests cover
the standalone engine smoke path; conformance against the Workers and Durable
Objects reference behavior, and a deterministic simulation of the distributed
protocol under fault injection, run before each release.


Contributions


Pull requests are disabled. Coding agents make it too easy to send a large,
low-context change that costs maintainers more time than it saves. Thoughtful
contributions are welcome; please understand the code, keep the patch focused,
and respect the review time you are asking for.

Send a git format-patch attachment to ry@deno.com.

Contributor License Agreement: By emailing a patch, you certify that you have
the right to submit it and assign to Deno Land Inc. all rights in the patch
that you can assign. Where a right cannot be assigned, you grant Deno Land
Inc. a perpetual, irrevocable,
worldwide, royalty-free, transferable, sublicensable license to use, modify,
combine, relicense, redistribute, or publish the patch, in whole or in part,
with or without attribution.


License


Apache-2.0

See the limitations and
security pages before operating a public fleet.
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Hello and welcome to another Qoth!  Here's what's been happening in Q2
of 2026!


Joshua Branson added a pretty cool svg logo for our ethernet
multiplexor.  He built that image
with Inkscape whilst using a Hurd laptop (Thinkpad 420) running on
real iron! The Hurd wiki could certainly use more artwork.  Perhaps
you have a favorite Hurd translator that you believes needs some
artwork!


Sergey Bugaev announced his WIP
9pfs
(source code),
and it has a wiki page! He writes:


Some years ago, I experimented with implementing a 9P translator for
the Hurd. Hopefully there is no need to tell this list what 9P is :)

Besides just browsing files on the few existing servers out there, a
potential use case is virtio-9p, to enable shared directory trees
between VMs and the host. But that would need someone to implement
virtio support in the Hurd.

I wanted to complete 9pfs before publishing, but that ultimately
didn't happen, so now it's time to turn it over to the community. I
now went and made the repository public on GitHub:
https://github.com/bugaevc/9pfs

What's implemented is basic browsing (readdir, stat), path resolution
(dir_lookup), and reading files (io_read). And below that, the whole
tracking for nodes, peropens, protids, fids, tags, and 9p RPCs.

Improvements are welcome, send patches to this list with [PATCH 9pfs]
in the subject. A good starting point would be to continue porting
things that I had implemented in the old netfs-based version (see
netfs.c) but didn't yet port to the new one.



He then got a little more motivated, and he added some write support!


Etienne Brateau added
validation
to msync, so
that the Hurd better follows POSIX.


Diego Nieto Cid worked on allowing privileged users to set their task
priority (nice value).  His patches landed in
glibc
and GNU
Mach.
He also fixed a tiny
bug
in our test suite. He fixed an adjtime bug, which is helpful to the
OpenNTPD
port,
and he fixed
two more
bugs.


Paulo Duarte sent a RFC patch series trying to commit Sergey’s
previous AArch64 work. He writes:


This series adds the gnumach kernel-side implementation for the
aarch64 ABI Sergey landed in April 2024, plus the test-suite arms.
Patch 01 brings in the aarch64-only sources from bugaevc/wip-aarch64
verbatim, with Sergey as Author; the rest is mine.

The meaningful divergence from wip-aarch64 is what I left out:
roughly 150 files of cross-arch refactoring across kern/, ipc/, vm/,
device/intr.{c,h}, and the i386 tree. Each got replaced with a
smaller per-arch shim under aarch64/ so kern/bootstrap.c,
device/intr.{c,h}, kern/lock.h, and the i386 trees all stay
bit-identical to current master. The shared-file footprint outside
aarch64/ is four files: a new ELF constant, two missing decls plus
their include, and a linker-symbol filter extension...

Tested: 12/12 pass on x86_64, i686, and aarch64 under qemu. No
bare-metal validation yet. I plan to build bootable images and boot
the kernel on Apple M1 / Raspberry Pi (aarch64) and an x86_64 box
(x86_64 + i686). Help on any of these welcome.



He also fixed a tiny cross compilation issue.


gfleury fixed some tmpfs
typos.
He also fixed a kernel crash on a null pointer
deference.


Almudena Garcia is developing a WIP trivfs implementation in
rust.  The work is
not complete yet, but it is possible to write Hurd translators in Rust!


Mikhail Karpov added some checks for mmap in several places.
He also worked on adding storeio to the bootstrap
chain.
This is actually quite interesting.  Currently the Hurd sets device
entries in /dev/ statically.  For example, I am writing this qoth on
a Hurd machine that is using two /dev/ entries for my filesystem:
/dev/wd0s1 for swap and /dev/wd0s5 for my root filesystem.
However, /dev/wd0s1 through /dev/wd0s16 exist on my computer!
Once Mikhail's project is done, then the Hurd will dynamically
populate SATA devices at boot time!  No more need for static
translators! He
writes:


I've expanded the functionality of the partfs translator to work
with multiple disks and their partitions. Thus, by running the
command:
settrans -c partfs /hurd/partfs /root/disk1.img /root/disk2.img /root/disk3.img


The translator directory will have the following directory tree:
partfs
├── 0
│ ├── 1
│ ├── 2
│ └── ...
├── 1
│ ├── 1
│ ├── 2
│ └── ...
├── 2
│ ├── 1
│ ├── 2
│ └── ...
Since the disks are directories, the cd and ls commands work in the translator node.

I also tested mounting, reading, and writing using the commands:
`settrans -c ext01 /hurd/ext2fs -w -T typed file:/root/partfs/0/1`
and
`settrans -c ext1_1 /hurd/ext2fs -w -T typed part:1:file:/root/partfs/1`



It actually is even cooler!  Samuel (our fearless leader) is seeking
feedback
for how to name these newer /dev entries. Samuel writes:


One thing that would be really needed for efficiency is to implement
netfs_file_get_storage_info, so that libstore would be able to get the
underlying storage information, and directly get data from there rather
than partfs having to pass data with io_read/write.

I'm then wondering how this would fit in the "grand scheme". Our current
approach, /dev/hd0s* being always there, is indeed not really good
because it doesn't easily tell the user which partitions are actually
there. We used to have to have this because partitions used to be
handled by the kernel, and then we have moved to
storerio+parted-supported partitions, which brings much more
flexibility.

Perhaps we could use

settrans -c /dev/hd0s /hurd/partfs /dev/hd0

and then we'd have /dev/hd0s/1, which is almost like before, but allows
the entries to be dynamic. Actually, we could even have some

settrans -c /dev/hd /hurd/probedisk hd

and then we'd have /dev/hd/0, and we could have /dev/hd/0s being partfs,
so we'd eventually have

/dev/hd/0s/1

But I'm also thinking that perhaps it could be integrated more with
storeio, i.e. /dev/hd0 can as well also act as a directory with partfs
behavior, so you could have

/dev/hd0/1

and with the probedisk translator, you could have

/dev/hd/0/1

What do people think about it?



Mike Kelly has been hard at work porting OpenBSD’s
OpenNTPD,
which required some glibc work. The Hurd doesn't currently have a
NTP daemon, so thanks Mike!


He also debugged a weird memory error with
rump,
and he provided a "brown-tape"
solution
for it. Hopefully, he (or you dear reader), can reach out to the
NetBSD people to fix this bug.  This just goes to show that when two
projects use the same code, both projects benefit!


He also got a glibc patch
committed.
Essentially SIGSTOP/SIGCONT was duplicating portions of files,
which is now fixed.  However, there are still some other
issues
with building some haskell packages.


Joan Lledó continued his work
on
porting
dhcpcd.
Also Roy Maples, the dhcpcd maintainer did a lot of helpful work to
help us out.  Thanks Roy!


Bradley Morgan fixed a tiny implementation bug with
cat. He
also tweaked procfs to show hidden
files,
and he allowed passing “-s” to
init.
Previously, passing "-s" to init was silently ignored.


Johannes Schauer Marin Rodrigues has been working on getting s-build
to run on amd64
Hurd.  It
is a rather long email thread, so grab some popcorn and dig in!


Milos Nikic ported
Neovim.
He also worked on
bug
fixes
to
libdiskfs,
and he fixed a deadlock bug in the “ext3/ext4” filesystem
journal.


In the last qoth we had talked about how the Milos was working on
adding an ext3/ext4 binary compatible journal.  Samuel has committed
it!  Samuel wrote:


There is a couple things that I fixed on the fly:

- We want to use pthread_cond_clockwait rather than
  pthread_cond_timedwait, to be able to use CLOCK_MONOTONIC instead of
  CLOCK_REALTIME, to avoid being hit by ntpdate and such.

- In diskfs_S_dir_rename, there was an addition of:

  pthread_mutex_unlock (&fnp->lock);

  which was clearly bogus: we were unlocking it again below.

There are a couple things that we'd want to fix now:

- when calling diskfs_file_update, don't we have to be inside a
  transaction? Otherwise if we pass wait=1 and use a journal, we won't
  be waiting AIUI? Notably, in diskfs_S_dir_rmdir we don't use a
  transaction. And ideally we'd have an assertion that makes sure we
  respect this.

- we should define some helper for this recurring pattern:

  if ((docommit) && (diskfs_synchronous || diskfs_journal_needs_sync (txn)))
    diskfs_journal_commit_transaction (txn);
  else
    diskfs_journal_stop_transaction (txn);

- journal_drain_deferred_blocks should document what it does, not just
  its call conditions :), and more generally the functions that are
  not already documented in a .h and not just a _locked variant of a
  documented function.



Leonardo Lopes Pereira did some spring
cleaning
to remove some dead
code.


Samuel Thibault mentioned in an
email
that the Hurd can support nvmes with rump, but that the work was just
not done yet.  Perhaps you, dear reader, would like to help us
accomplish this task?


The mysterious user yelini worked on porting the D language compiler.


Damien Zammit worked on tweaking the Hurd’s WIP
CI.
He also
fixed
several
bugs
to make it possible to run the Hurd’s test suite from GNU/Linux
running on an AArch64 computer. He also is working on integrating
qemu’s Hurd support into upstream qemu’s
CI,
so that the support does not bitrot.


Sophiel Zhou fixed a tiny pfinet permission checking
issue
and taught pfinet to not fail under memory pressure:


This series fixes two latent crash bugs in pfinet where mmap
return values go unchecked, may causing crash when memory is tight.

Both bugs follow the same pattern: mmap is called to grow a buffer,
but the returned pointer is dereferenced before (or without) checking
for MAP_FAILED.  Under normal operation mmap rarely fails, so these
have gone unnoticed, but under address-space pressure pfinet would
crash.







Original: https://www.gnu.org/software/hurd/news/2026-q2.html · Discussion
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  Posted on 5 Aug 2026 by
  Boris Kolpackov


  Some months ago I read an article about a tool for
  snooping on slow build systems that can be used to find build
  bottlenecks. While the whole article is quite illuminating, this quote stood
  out to me:


  Ninja is not a 100% fair comparison to other tools, because it
  benefits from some "baked in" build logic by the tool that created the ninja
  file, but I think it's a reasonable "speed of light" performance benchmark
  for build systems.


  To clarify, by "baked in" the author means that nobody writes Ninja build
  files by hand. Rather, a second tool, such as CMake, is invoked to generate
  them and some steps performed during this generation phase (examples below)
  should ideally be part of the build phase. Also, Ninja is notoriously
  minimalist, providing only the bare minimum of functionality, especially on
  the change tracking side of things (again, examples below). A modern build
  system would be expected to provide more.


  Still, it would be interesting to see how close a modern, native (that
  is, without the generation step) build system can approach the "speed of
  light".


  Let's take a look at how build2 measures up. While there
  is a number of substantial projects (such as Boost and Qt) that can be built
  with both build systems, finding a project of substance that would result in
  an apples-to-apples comparison is difficult because when we package more
  complex projects for build2, we invariably have to untangle the
  "ball of intra-dependencies" structure into something more orderly (for a
  good example, take a look at the upstream qtbase module versus
  build2 packages). And this usually
  results in a slightly different set of intermediate build artifacts, like
  bootstrap and utility libraries.


  So we will have to make do with something simpler, where we can make sure
  the same set of object files and binaries is produced with more or less
  identical compile and link options. In the end I've picked Xerces-C++, an
  XML parser/serializer for C++. It has quite a few features (like XML Schema
  validation) so it's not exactly tiny, measuring 299 C++ translation units
  that are linked into a shared library.


  We are going to test a full, from-scratch build, the same as in the
  quoted article. Ninja completes this build on my machine (see Benchmark Details below) in 3.4s:


  Time (mean ± σ):    3.429 s ± 0.029 s  [User: 48.536s, System: 5.033s]
Range (min … max):  3.383 s … 3.464 s  10 runs


  Before we measure build2, let's at least acknowledge the
  elephant in the room: while Ninja builds the project in 3.4s, CMake takes
  15.6s to generate the Ninja build files. So if you had Xerces-C++ as a
  dependency of your project and it was being built from scratch, you would
  wait 19 seconds, not 3.4, for this build.


  With the matching configuration (same C++ compiler, C++ standard, debug
  build, etc) build2 takes 3.8s, or about 11% slower:


  Time (mean ± σ):    3.808 s ± 0.046 s  [User: 58.037s, System: 8.012s]
Range (min … max):  3.746 s … 3.886 s  10 runs


  Pretty close, but not at the speed of light. Let's see if we can get
  there. Maybe building in vacuum will help?


  To try to get closer to Ninja's time we are going to make the comparison
  more accurately apples-to-apples. As discussed above, Ninja is notoriously
  minimalist with build2 providing a lot of functionality that
  Ninja does not. And some of this functionality has measurable cost,
  performance-wise. So we are going to disable a few features to closer match
  the amount of work done by Ninja.


  The first feature that we will disable is the more precise change
  tracking for C and C++ source files. Ninja simply checks whether the file's
  modification time has changed and if so, recompiles it. build2,
  in contrast, performs an extra step in this case: it tokenizes the
  (partially-preprocessed) source file and computes the checksum of the
  resulting tokens. If this checksum hasn't changed since the last time the
  file was compiled, then it skips recompiling it. This ignores
  whitespace-only changes (as long as they do not alter the column numbers of
  the tokens) and is very useful during development (and is critical in some
  case, like if you want to change your project's version with every commit).
  But tokenizing all the 299 translation units in the from-scratch build has
  an upfront cost, even if it may pay off during further incremental
  builds.


  The way to disable this ignorable change detection is to tell
  build2 that the project is read-only (which is done
  automatically by the package manager for external dependencies). In this
  case build2 will fall back to using just the modification time,
  the same as Ninja. With this change our build time goes down to 3.4s, pretty
  much the same as Ninja's:


  Time (mean ± σ):    3.433 s ± 0.055 s  [User: 51.093s, System: 6.701s]
Range (min … max):  3.383 s … 3.551 s  10 runs


  Let's see if we can go even faster. Next, we disable compression in the
  file cache. We will discuss the file cache in more detail a bit later but
  for now let's just say that by disabling compression we trade temporary disk
  space usage for speed:


  Time (mean ± σ):    3.355 s ± 0.067 s  [User: 49.987s, System: 6.153s]
Range (min … max):  3.281 s … 3.471 s  10 runs


  And now we are 2.2% faster than Ninja! While this may not seem like much,
  it becomes more impressive considering build2 still does a lot
  more than Ninja. Some of this work is done by CMake and some is just not
  done at all.


  For example, build2 generates the
  XercesVersion.hpp header from XercesVersion.hpp.in
  as part of the build while Ninja leaves this to CMake. build2
  also makes sure this file is properly change-tracked (while Ninja expects
  you to re-run CMake manually). This header is included in pretty much every
  translation unit in Xerces-C++, meaning that no compilation can start until
  it is generated. As an experiment, I hacked the build2 build
  file to pretend XercesVersion.hpp is static. That increased the
  gap to 2.6%.


  build2 also has to extract a lot more information from the
  compiler, something that in the case of Ninja is, again, done by CMake.
  Things like the compiler id (GCC, Clang, etc) and its version, target
  platform, list of system header and library search paths, C and C++ standard
  libraries used, etc. This information is both made available to build files
  as well as used to implement more precise change tracking. For example, for
  C and C++, besides tracking changes to the standard inputs such as the
  source file itself, all the included headers, and the compile options,
  build2 also tracks the compiler id/version, system header
  search paths, and environment variables that may affect the compilation.


  Currently, the only reliable way to extract this information is to run
  the compiler. And, unfortunately, to extract all the bits listed above, we
  have to run it multiple times. For example, in case of GCC, there are 10
  invocations in total, 5 for C and 5 for C++ (Xerces-C++ has a few C
  translation units):


  LC_ALL=C gcc-15 -v
gcc-15 -g -print-multiarch
gcc-15 -g -x c -E -
LC_ALL=C gcc-15 -std=c9x -print-search-dirs
LC_ALL=C gcc-15 -std=c9x -x c -v -E -

LC_ALL=C g++-15 -v
g++-15 -g -print-multiarch
g++-15 -g -x c++ -E -
LC_ALL=C g++-15 -std=gnu++17 -print-search-dirs
LC_ALL=C g++-15 -std=gnu++17 -x c++ -v -E -


  Ok, so build2 does quite a bit more and is on par or even
  faster than Ninja, even when we choose not to see the elephant (CMake). The
  next natural question to ask is how does it do it? Ninja was designed from
  the start with performance in mind and then saw decades of heavy use and
  optimization. There is little chance of any fruit, let alone low-hanging
  ones, left for us to pick. So what's the secret?


  In a nutshell, we have to do things differently, not just better. I can
  think of three major design decisions that contributed to this. It's not
  easy to verify empirically since it would be pretty difficult to test
  alternative designs in isolation, but I think they are the most likely
  reasons.


  The first is more of a what not to do rather than what to do. Again,
  nothing will illustrate the point better than the above mentioned
  article:


  Here’s a tiny slice of a CMake build from another open source
  project:


  [...]


  Here CMake gets Xcode’s path with xcode-select
  -print-path, the OS version with sw_vers, and then
  recursively calls cmake/make a few times for good measure, and finally
  compiles and links a file.


  Only the green boxes in that timeline are doing useful work. One could
  argue that none of what CMake does is "useful work", in the sense that it
  just builds the thing that actually builds the project. Regardless, let’s
  just accept that CMake needs to do this weird cmake->make->make->clang dance
  to figure out the build environment.


  Zooming out reveals that the weird dance happens 85 times!


  Yikes, no parallelism. It also studiously re-checks the Xcode path and
  OS version 85 times, just in case the OS version changes mid-build.


  Needless to say, you are not going to get very far performance-wise with
  such an approach. In contrast, in build2 we aggressively cache
  every piece of discovered information (but not across the build system runs)
  to make sure we don't redo any of the work unnecessarily.


  Ok, I will stop picking on CMake and focus on Ninja. The second biggest
  difference between Ninja and build2 (the first being it's a
  native build system) is build2 being multi-threaded. While
  Ninja executes compilers, linkers, etc., in parallel, it performs its own
  housekeeping work serially, from a single thread. For example, both Ninja
  and build2 need to parse the header dependency information
  received from GCC, which is inconveniently produced as Makefile
  fragments. build2 does this (and a lot of other things) in
  parallel from multiple threads. In fact, the only serial phase in
  build2 is loading of build files (and even for that there are
  ideas on how to
  parallelize some parts of it).


  The last design decision that I think contributes to build2
  matching or exceeding Ninja's speed is a different C/C++ build model when it
  comes to the extraction of header dependency information (the list of
  headers included by every translation unit, transitively).


  Ninja uses what we can call a byproduct of compilation model: during the
  from-scratch build, Ninja compiles every translation unit and gets the
  header dependency information essentially for free. It parses and stores it
  in its own format on disk to be used during the next build to see if any
  translation units need to be recompiled because some headers they include
  may have changed. This is a clever approach but unfortunately it doesn't
  work well with auto-generated headers (and is the reason why headers like
  XercesVersion.hpp are generated by CMake).


  In build2 we perform explicit header dependency extraction
  before we compile a translation unit. One can reasonably expect a naive
  implementation to perform strictly worse than the byproduct approach, where
  this extraction is free. What we do in build2 is a bit more
  advanced: because a header dependency extraction is essentially a
  preprocessor run on the translation unit, we combine the dependency
  extraction with partial preprocessing of each translation unit. Or, in other
  words, instead of just extracting header dependencies, we perform partial
  preprocessing (-fdirective-only for GCC,
  -frewrite-includes for Clang) of each translation unit and get
  the header dependency information as a byproduct of that. Then, when the
  time comes to compile the translation unit, we compile this
  partially-preprocessed output instead of the original source file, thus
  saving on re-preprocessing it.


  Remember the file cache compression that we disabled above? Well, that
  file cache is a temporary (unless C++20 modules are used) cache of the
  partially-preprocessed translation units.


  Still, this sounds like a lot more work than what Ninja does. We even
  have to store the partially-preprocessed files on disk, how can this be
  faster than doing nothing? Interestingly, there appears to be another aspect
  at play: The way Ninja does it, preprocessing of translation units is spread
  out over the entire build, time-wise. There is also substantial demand for
  RAM since C and especially C++ compilation is memory-intensive. In contrast,
  with the build2 approach, all the preprocessing is
  front-loaded, it's all concentrated at the beginning of the build, before
  memory-intensive compilation starts. And preprocessing of a typical C/C++
  translation unit involves including hundreds of header files (many of them
  the same as for other translation units), all of which need to be read from
  disk. It turns out, at least on Linux with GCC, the build2
  approach performs better, likely due to better temporal locality of file
  access and lower memory pressure. In other words, with the
  build2 approach, the included headers are more likely to still
  sit in the system's file cache (for details, see Separate Preprocess
  and Compile Performance).


  Benchmark Details


  The benchmark was executed on a physical machine with Intel i9-12900K CPU
  running Debian on Samsung 980 Pro NVMe formatted as ext4. To obtain stable
  numbers I disabled turbo boost (failed that, the times gradually increased
  as the CPU got warmer):


  echo 1 >/sys/devices/system/cpu/intel_pstate/no_turbo


  I used the official Xerces-C++ 3.3.0
  source archive for Ninja and the libxerces-c-3.3.0+3
  build2 package (which is the official source overlayed with
  build2 support). I had to modify CMakeLists.txt to
  change the hardcoded C++ standard from 14 to 17 since the system version of
  ICU on Debian no longer supports C++14.


  The CMake command to prepare the Ninja build:


  CC=gcc-15 CXX=g++-15 cmake -G Ninja \
  -DCMAKE_BUILD_TYPE=Debug \
  -Dnetwork:BOOL=OFF \
  -Dtranscoder=icu \
  -Dmessage-loader=inmemory \
  -Dmutex-manager=standard \
  -Dxmlch-type=char16_t \
  ../xerces-c-3.3.0


  Then to run the Ninja benchmark:


  hyperfine --style=basic --warmup 1 --runs 10 \
  --prepare 'ninja clean' \
  'ninja src/all'


  To run the build2 benchmark we don't need to prepare
  anything. Below are the command lines for the three measurements shown
  above:


  hyperfine --style=basic --warmup 1 --runs 10 \
  --prepare 'b clean: xercesc/' \
  "b config.c=gcc-15 config.cxx=g++-15 config.cxx.std=gnu++17 \
   config.cc.coptions=-g config.bin.lib=shared \
   xercesc/"

hyperfine --style=basic --warmup 1 --runs 10 \
  --prepare 'b clean: xercesc/' \
  "b config.c=gcc-15 config.cxx=g++-15 config.cxx.std=gnu++17 \
   config.cc.coptions=-g config.bin.lib=shared \
   config.libxerces_c.build.readonly=true xercesc/"

hyperfine --style=basic --warmup 1 --runs 10 \
  --prepare 'b clean: xercesc/' \
  "b --file-cache=none \
   config.c=gcc-15 config.cxx=g++-15 config.cxx.std=gnu++17 \
   config.cc.coptions=-g config.bin.lib=shared \
   config.libxerces_c.build.readonly=true xercesc/"
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August 4, 2026
On Thursday, July 23rd, I resigned from OpenAI. On the 24th, I started as a Founding Researcher at Conduit. We're building telepathy: thought-to-text models, trained on non-invasive neural data.
I'll talk about:
	Thought-to-text: what using telepathic tools will be like in 2027, 2030, and 2035
	How do we build thought-to-text: why Conduit is collecting immense quantities of non-invasive neural data
	Why I joined: I joined because of the audacious vision, the brilliant people, and the fun problems
	Hi: about me
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Rubin Observatory's first LSST Camera release: 500k galaxies in the COSMOS field

rubinobservatory.org · 68 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://rubinobservatory.org/news/rubin-new-window-cosmos-field · Discussion
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            Abstract:Both the general public and academic communities have raised concerns about sycophancy, the phenomenon of artificial intelligence (AI) excessively agreeing with or flattering users. Yet, beyond isolated media reports of severe consequences, like reinforcing delusions, little is known about the extent of sycophancy or how it affects people who use AI. Here we show the pervasiveness and harmful impacts of sycophancy when people seek advice from AI. First, across 11 state-of-the-art AI models, we find that models are highly sycophantic: they affirm users' actions 50% more than humans do, and they do so even in cases where user queries mention manipulation, deception, or other relational harms. Second, in two preregistered experiments (N = 1604), including a live-interaction study where participants discuss a real interpersonal conflict from their life, we find that interaction with sycophantic AI models significantly reduced participants' willingness to take actions to repair interpersonal conflict, while increasing their conviction of being in the right. However, participants rated sycophantic responses as higher quality, trusted the sycophantic AI model more, and were more willing to use it again. This suggests that people are drawn to AI that unquestioningly validate, even as that validation risks eroding their judgment and reducing their inclination toward prosocial behavior. These preferences create perverse incentives both for people to increasingly rely on sycophantic AI models and for AI model training to favor sycophancy. Our findings highlight the necessity of explicitly addressing this incentive structure to mitigate the widespread risks of AI sycophancy.
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													Threat actors are increasingly exploiting legitimate cloud services to evade detection and streamline the deployment of their scam infrastructure. Cloud hosting services and decentralized networks have become primary platforms for hosting phishing pages and sites. Throughout 2025 and 2026, we have observed phishing operators steadily migrate toward platforms like Cloudflare Workers, Vercel, Netlify, GitHub Pages, and IPFS. This post analyzes the mechanics of a real-life adversary-in-the-middle (AitM) attack in a cloud environment and presents detailed statistics on the platforms and domains phishers abuse most frequently.

The cloud as a safe haven for phishers

Threat actors select platform-as-a-service (PaaS) offerings and distributed cloud environments to host phishing sites for much the same reasons legitimate software developers do:


	Inherent trust and reputation. Phishing pages hosted on reputable platforms appear trustworthy, reducing suspicion among potential victims.

	Most platforms offer generous free-tier developer plans. The onboarding process takes minutes and rarely requires Know Your Customer (KYC) identity verification. This enables a single operator to create hundreds of malicious accounts.

	Evasion and anonymity. Attackers leverage native security features to obscure their true origin server IP address behind a CDN, which complicates detection for security vendors.



Additionally, these platforms allocate shared subdomains hosting millions of legitimate projects and websites. Security teams cannot simply block the parent domain or its subdomains without inflicting collateral damage on bona fide users – a limitation that malicious actors take advantage of. To counter this tactic, security vendors must advance content-based analysis methodologies.

Multi-stage AitM attack

Consider a modern AitM phishing campaign that leverages Cloudflare Workers, a widely adopted cloud platform. The attackers execute the operation through multiple HTML pages distributed across a compromised website and the cloud platform. Each page serves a specific function: harvesting target email addresses, initializing the reverse-proxy infrastructure, or spoofing the login form to capture multi-factor authentication (MFA) sessions.

Stage 1. Contact harvesting and network monitoring evasion

The attack typically begins with a phishing email that uses a plausible pretext – such as a request from a coworker to review documents – to entice the target into clicking a malicious link.



Upon clicking the link, the user is redirected to a fake CAPTCHA landing page hosted on a compromised legitimate website. This specific campaign used the https://t[REDACTED]e.com website, but any other variations are possible. In this scenario, the compromised page served as a disposable relay — vendor detection mechanisms typically block phishing links delivered directly via email much faster — to prevent the early discovery of the core phishing content hosted on Cloudflare.

If the user entered their email address and clicked Continue, the pseudo-CAPTCHA marked them as a human user and initiated a redirect. The primary objective of this stage is to harvest target email addresses, filter out bots, and route legitimate users to a subdomain of workers.dev. Such subdomains are generated automatically and free of charge by Cloudflare Workers. The victim’s email address was embedded in the URL hash (the part of the URL following the # character), allowing the page at [REDACTED].workers.dev to extract the email without issuing a request to the attacker’s server, thereby avoiding detection.



Stage 2. Initializing a transparent proxy

The user’s browser then loaded a [REDACTED].workers.dev page with #user@business.com at the end of the URL. At this point, the page presented the victim with a genuine CAPTCHA challenge. This step ensured that an actual user was interacting with the page rather than a security sandbox.

[image: Another CAPTCHA, this time a legitimate one]
Another CAPTCHA, this time a legitimate one


Once the user successfully completed the challenge, a service worker was registered in their browser. This is a special JavaScript file capable of running in the background and intercepting all network requests generated by the current tab. As this type of script was designed as a core component of progressive web apps (PWAs) to optimize load times and support offline functionality, browsers treat service workers as standard site feature and execute them without prompting for user consent as long as the website uses an HTTPS connection.

The attackers leveraged the service worker to deploy Ultraviolet, a legitimate open-source web proxy library, to dynamically rewrite all links and forms on the page. This forced every outgoing request – including those for Microsoft login credentials – to route through the attackers’ server rather than directly to the legitimate services.

Immediately upon loading, the page extracted the victim’s email address from the URL hash and stored it in the browser’s sessionStorage property so it would not be overwritten when the CAPTCHA loaded. This step also allowed the script to pre-fill the username field in the form automatically. A pre-populated login field enhanced the page’s credibility and bolstered user trust. Once the CAPTCHA was passed, the malicious script constructed a redirect URL for the third stage, appending the email retrieved from sessionStorage back to the hash. By passing the email via the URL hash across three consecutive stages, the attackers successfully kept it hidden from network attack detection systems.

[image: Registering a service worker to intercept traffic]
Registering a service worker to intercept traffic


[image: Establishing a transparent proxy via an external library]
Establishing a transparent proxy via an external library


Stage 3. Session hijacking and browser window spoofing

The final stage unfolded on a third page, combining adversary-in-the-middle (AitM) traffic interception with a browser-in-the-browser (BitB) UI spoofing technique. BitB attacks operate by rendering a block inside a legitimate webpage that visually mimics a native browser pop-up window.

In this case, the script hosted on the attacker’s page generated a pop-up visually identical to a native browser window, complete with window controls and a spoofed address bar showing a trusted Microsoft URL. Within this simulated window, an iframe loaded the authentic login interface, routed dynamically through the service worker reverse proxy created in Stage 2. When the victim entered their credentials and MFA code into the BitB window, the proxy script intercepted both the credentials and the session tokens. Combining BitB with AitM significantly increases the threat: BitB provides a convincing, trusted visual wrapper (displaying a legitimate URL and branding), while the hidden AitM proxy quietly handles traffic interception and session hijacking behind the scenes.



Upon successful login, the proxy instructs the interface to close the pop-up and redirect the victim to a generic system error page, such as SessionExpired. This minimizes suspicion: the victim assumes a technical glitch occurred and attempts to log in again, unaware that the attacker already has full access to the session.

Cloud platform phishing attack statistics

We analyzed phishing URLs hosted across popular cloud platforms – including Cloudflare, Netlify, and GitHub Pages – over a 12-month period spanning August 2025 to July 2026. The data below outlines trends in unique third-level domains exploited to deliver phishing content. In total, our security solutions blocked 224,984 unique third-level domains on cloud and decentralized services used in phishing attacks within that timeframe.


Number of unique third-level domains

(download)

Based on this telemetry, we compiled a list of the TOP 10 cloud domains most frequently abused in phishing campaigns over the specified period.


Number of phishing links


Unsurprisingly, Cloudflare and Vercel emerged as the undisputed leaders: both offer free tiers, automated SSL certificate issuance, and global CDNs. GitHub Pages ranked third. The widespread legitimate use of the github.io domain complicates bulk blocking efforts, as security teams risk limiting access to non-malicious projects.

Decentralized networks also warrant close attention – we posted on this subject in 2023. The ipfs.io and dweb.link domains function as IPFS gateways. The principal risk associated with these platforms is content persistence: even if a specific gateway gets blocked, the phishing page remains accessible via alternative nodes across the network.

The visual website builders Wix and Webflow also ranked among the TOP 10 (eighth and ninth, respectively). These platforms allow low-skilled individuals to build phishing pages rapidly without advanced coding expertise, which significantly lowers the barrier to entry for less capable malicious actors.





	
	Domain
	Number of phishing links
	Platform



	1
	pages.dev
	24.9%
	Cloudflare Pages



	2
	vercel.app
	13.8%
	Vercel



	3
	github.io
	13.7%
	GitHub Pages



	4
	netlify.app
	10.0%
	Netlify



	5
	dweb.link
	7.8%
	IPFS gateway



	6
	ipfs.io
	5.3%
	IPFS (InterPlanetary File System)



	7
	workers.dev
	2.5%
	Cloudflare Workers



	8
	wixstudio.com
	1.9%
	Wix Studio



	9
	webflow.io
	1.0%
	Webflow



	10
	azurewebsites.net
	1.0%
	Microsoft Azure



	
	Other
	17.9%
	





In total, we identified and neutralized over 390,000 phishing pages hosted across legitimate cloud platforms and decentralized networks (IPFS) over the past 12 months. This data confirms that threat actors actively exploit the implicit trust associated with legitimate PaaS providers (such as Cloudflare Workers, Vercel, Netlify, and GitHub Pages) and IPFS gateways. High domain reputation, generous free tiers, and built-in evasion capabilities enable phishers to deploy multi-stage AitM attacks designed to hijack MFA sessions.

Recommendations

Traditional security controls, such as relying on HTTPS lock icons or reputation-based domain denylists, are inadequate against these attacks. The cloud provider’s apex domain maintains a positive reputation score, while attackers generate malicious subdomains programmatically and at scale.

Effective defense against these threats calls for a layered security posture:


	Exercise caution with unexpected requests, even if they are served from reputable domains or secured with valid SSL/TLS certificates.

	Treat any CAPTCHA interface requiring personal data input as a possible scam. Legitimate CAPTCHA challenges rarely request personally identifiable information, such as email addresses.

	Inspect the URL in the address bar at the very top of the browser window. In BitB attacks, threat actors can render a fake browser pop-up displaying any target URL, even a legitimate one. However, the true address bar – located at the top of the main browser window alongside native navigation controls (Back, Forward, Refresh) – will continue to display the actual attacker-controlled domain.

	Avoid entering credentials in pop-ups you did not expect to see. If a login or MFA form appears without your explicit action, close the tab immediately. Navigate to the intended service manually by entering its address directly into the browser.

	Additional protection can be provided by Kaspersky Secure Mail Gateway for enterprise environments and Kaspersky Premium for personal correspondence. These robust email security solutions neutralize phishing links at the delivery stage before they reach the inbox.



												



Original: https://securelist.com/cloud-platforms-in-phishing/120832/ · Discussion
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Launch HN: HyperProbe (YC S26) – Agents that do read-only debugging in prod

hyperprobe.co · 31 points · Discussion

Hi HN, this is Shailendra and Karan here. We are building a fast and safe way for coding agents to debug issues live in production.When prod breaks, it lets Cursor, Claude, and others drop virtual breakpoints or probes safely in your running code, and extract the exact variable values that logs don’t have.
All this saves time and effort for engineers who’d otherwise dig through logs and traces or redeploy with console.logs or print statements until they find the root cause.
Here is the link to the video that explains this: https://www.youtube.com/watch?v=ivV7I--ta5c
Agents write most of our code now. This shrinks the useful context engineers need to debug AI written code, a problem not helped by the limited telemetry added in the same code by AI.
So when something breaks in prod, the first instinct for an engineer is to open logs or throw them to your agents. But if the line you are looking for is not there, agents will start guessing the root cause on non-existent data, forcing you to add a log, and redeploy.
This analysis-inference loop of agents with existing data does not come cheap, burning a lot of tokens. And the add log, redeploy cycle is so slow and painful that it makes engineers hate on-call.
Our approach lets agents capture telemetry on-demand at the exact moment and point of failure, killing the log-redeploy cycle and getting the most accurate RCA while burning fewer tokens.
The obvious problem is making it work on a running service. You can't pause a live service the way you'd pause a debugger on your laptop. Getting the value out of a running process safely, without pausing a thread or slowing the host is the challenge.We are making this happen.
Before this I ran engineering at a 100 member team. Then Karan and I spent three years on HyperTest which was a testing tool.
At HyperTest, we turned production traffic into integration tests using OpenTelemetry. That was production instrumentation too. The hard parts of pulling real runtime state out of a running service without breaking it, were the hard parts we learnt to put together.
We learnt some other lessons the hard way too. HyperTest tried to prevent bugs with better tests, and adoption was a fight every time. Calls kept getting cancelled because teams were firefighting production. Testing was hygiene. Broken prod was hair on fire. This made us see where priorities lie.
This seeded the idea of building a truly autonomous on-call agent i.e. one that takes an alert, probes, diagnoses and fixes it in a few minutes. But this is how it works as of now:
You talk to your coding agent the way you already do. Tell it what's wrong: "checkout returns 200 but some users are seeing their order fail, find out why." It locates the line in your local code, connects to us over MCP, and drops a probe on that line in the running service. The probe is read-only and sits dormant until real traffic hits. When hit, it captures the local variables at every frame of the call stack at that exact moment. It hands them to the agent, which diagnoses with real data.
There are two pieces. An SDK that runs inside your service, and an MCP server your coding agent talks to. The SDK is what makes setting probes (virtual breakpoints, log or metric) possible without a redeploy. In Node and Python it hooks in-process. In Java it attaches as a JVM agent, instrumenting at the bytecode level. Either way the service keeps running and serving traffic. Nothing pauses.
When your agent wants to look at a line, it calls the MCP server, which tells the SDK to place a probe there. When a request hits the line, the SDK captures what the probe asked for, sanitizes it in-process, and streams it back to the agent via the MCP.
This can run inside prod, so a probe can read any value sitting in that variable. We ensure redaction happens in-process, inside your own container's memory. This is before anything goes on the wire. Keys like password, token, authorization, ssn and credit card are redacted by default and you add your own.
Also the probes read but never write, and if you want no captured state to ever leave your network you can self host the server, broker, and even the database in your infra.
On overhead: when idle, the SDK adds negligible memory and effectively nothing to throughput and response time. Probes only cost anything while actively capturing. Also captures are bounded. A separate monitor watches in real time and pulls every active probe if overhead ever spikes.
Every log-and-trace tool hands the agent data that already exists and asks it to reason backward to what probably happened. We think it is more useful to give agents eyes and ears into the running code, so they capture what they need when they need it, right at the point of failure.
This seems like the simplest and fastest way to debug prod incidents.
We’d love the community to try this in any environment to debug any known or unknown issue by just chatting with your coding agent. And let us know what more features you need to make this a truly autonomous on-call agent
Supported platforms: NodeJs, Java, Python.


Original: https://www.hyperprobe.co · Discussion
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I'm switching my phone from Android to Linux

runarcn.no · 27 points · Discussion
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    For the past months or even years, I've become more and more dissatisfied with the path Google has taken with the Android Open Source Project (AOSP). Be it the dependency and insane tracking of Google Play Services, locking down of device trees to hinder custom ROM development, all the AI stuff being put into the system, or most recently (and perhaps worst), removing the ability of installing apps per your own wishing - it's become sort of like a "death by a thousand papercuts" situation. While the AOSP isn't exactly dead (yet), it kind of feels like it's just a question of time. Therefore, I've decided to jump ship. I'm installing linux on my phone.

The mobile linux space isn't exactly looking good right now, but it holds some promise. Ubuntu Touch managed to survive being abandoned by Canonical, and postmarket is still seeing good development even if not having great hardware adapation at the moment. SailfishOS (even if it has proprietary parts) has also made great progress with strong support for android apps on official devices and what seems to be a real good launch of their Jolla 2.

Personally I'm lucky enough to own a Fairphone 4 that just so happens to support all of these. After a bit back and forth I've ultimately ended up with SailfishOS. Overall it's a good system - I like the gesture based navigation and its application framework is beautiful. It's also cool how it's very linux. If I have an issue or something I want to tinker with I can just ssh over from my PC either wirelessly or via USB.  It's not without it's issues though. For some reason it ships horribly outdated versions of python and glibc making some things more difficult than needed, and waydroid and GPS is broken on the fairphone port - worth noting an unofficial port. Many of the community-built apps are also either in-part or completely slop-coded, such as a whatsapp client that I (sadly) am dependant on.

Ubuntu Touch is also an option, but isn't without it's own bag of issues. Waydroid runs there which is a huge plus, but notifications and clipboard doesn't sync across making it really hard to use ie. Bitwarden (Sailfish has an unofficial port which is almost flawless). The default and native apps are pretty lackluster compared to both Android and Sailfish. Among other things I was unable to figure out how to block phone numbers, a highly needed feature for anyone that has VIVO as their cellular provider. I'm also not a big fan of how the UI works with app navigation and with the "top bar"/"drop down menu". If you want to know more about it, The Linux Experiments has some good videos on both youtube and peertube.

Sadly, I won't be able to abandon android completely yet. The no waydroid means that I can't access some apps that I need be it for online verification for logging onto bank and government services in Norway or apps I need for my own security here in Brazil such as Uber. Luckily I've had a Galaxy A17 lying around as a backup phone for half a year now which I can carry around for these exact services. I just open up a wifi hotspot from my FP4, do the exact tasks, and close it off again. Other than that, I will try to avoid using it as much as physically possible.

As this progresses I will take note of what works and what doesn't before making either a proper writeup or video in a while. It's not gonna be easy, but hopefully it will be worth it.

Oh, and slight spoilers for what my experience with Sailfish is after some usage, but I might go ahead and buy a Jolla Phone 2 when I return to Norway.

Reply via email
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Goodhart's Law Comes for Every Benchmark You Trust

cacm.acm.org · 22 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://cacm.acm.org/blogcacm/goodharts-law-comes-for-every-benchmark-you-trust/ · Discussion
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What happens if you put work into the second dimension?

norbertkozsir.com · 20 points · Discussion

 I built a prototype of a 2D canvas you can put all of your work on: real terminals, running apps and browsers side by side instead of a row of tabs. We, at FlutterFlow, got so obsessed with using it that we built a full product out of it, Campus. It's free and available for macOS now. Next comes the story of how we got here …


The age of context switching

Just a few years ago, development was organized in a pretty straightforward way. Plan the work in more or less detail, then work on those features for the next week or two, rinse and repeat. With the advent of agentic coding, that has completely changed. Planning or discussing certain types of work has itself become slower than just letting the agent do the work.

This is causing a massive shift in how I and tons of people I know work. Instead of focusing on a single task for a prolonged period of time, parallel work is the new norm.


  [image: A week of work, then vs. now: one long attention line versus a zigzag across five parallel tasks]
  My attention, then vs. now. Guess which week is more tiring.

None of us would want to go back, but it came at a steep cost: context switching.

One consensus among me and my group of friends is that software engineering has become more tiring. Quite ironic, as we’re essentially doing less of the actual work. I think context switching plays a big part in that.

Why I put agents into Minecraft

For the past year or so I’ve been obsessed with exploring different ways of putting “work” into better context. I strongly believe the future of work is moving towards a more holistic way of working. I hope the future is better than switching between Jira, Slack, VSC and GitHub.

One of my earlier experiments was putting agents into Minecraft. Why Minecraft, you might ask? And you might be forgiven for doubting the holy grail of IDEs that is Minecraft. But I actually think Minecraft is a pretty interesting way of prototyping ideas in 3D. It’s well known, has a very good modding community and, most importantly, has all the basics already implemented for you. No need to re-invent any 3D, networking or general interactions.


  

  Wow, Opus 4.6, times really have advanced soooo quickly.

I didn’t take this too far, but the idea of having your work in a “physical” space while also maintaining some kind of human connection in this increasingly isolated world was intriguing to me.

Fast forward a couple of months and I start a new job at FlutterFlow. Having done my fair share of experiments around interesting concepts of future work, I threw together a new prototype of work in 3D, this time in Three.js so others wouldn’t have to buy Minecraft to try it.


This was interesting! I actually spent a full afternoon working within this environment and it was … dizzy? I found that I was getting dizzy after some time. Flying and looking around in 3D, especially with all of the context switching, was extra confusing for my brain. I showed this prototype to a few colleagues, and Abel (one of our founders) was intrigued, but noted that this would be more interesting in 2D.

The next day I whipped up another prototype, this time using Flutter and in 2D. And it caught on. Within a couple of days we had something that actually worked for us.


  
  Our messy early collaborative workspace

Project “work_canvas”

Work Canvas, later Campus, wasn’t something we planned or wanted to do at that point, but that initial prototype I shared across our team spread like wildfire. We found ourselves preferring to work in this very early prototype of a 2D spatial work canvas over the tab-switching workflow we had before.

Here’s a tour of what it grew into:


  
    [image: Video: a tour of Campus, with terminals and tiles on the canvas]
    
  

In short, Campus is a collaborative infinite canvas that you can actually work on. It supports a bunch of different tile types out of the box (terminals, web browsers, assets, etc.) and we’re currently working on an extensive plugin system. The overall goal is to build a sandbox made for work.

One idea that stuck around in my head ever since the Minecraft prototype was multiplayer. My most cherished memories playing Minecraft when I was younger were of playing with friends. It just feels right being able to create a space, personalize it and share it with your friends.

Getting back to context switches: the philosophy of Campus is having everything in context. Basically, it’s putting related things close to each other, grouping by what you’re working on instead of by what kind of thing it is. It’s the same instinct as structuring code by feature rather than dumping every model in one folder and every controller in another. This means you have the agent that is creating the work, the artifact (such as the compiled and running app) and any additional resources (tickets, issues, inspiration) in close proximity. Context switching can’t be eliminated entirely, but picking a piece of work back up stopped feeling like a chore. I’m not going to pretend I measured any of this. We just like working this way, and none of us have wanted to go back.

But isn’t this just Miro?

Fair question, and it’s the first one I get. Infinite canvases aren’t new. Miro, FigJam and Obsidian Canvas have been around for years and they’re good at what they do.

The difference is what a tile actually is. On a whiteboard, a tile is a picture of something: a screenshot, a sticky note, a link pointing at the real thing somewhere else. In Campus the tile is the real thing. That terminal on the canvas is a terminal running on my machine, in my repo, with my agent working in it. The app next to it is the actual build, actually running. You don’t paste your work into Campus, you put your work in Campus.

Tiling window managers get that part right too. What they don’t give you is a space bigger than your monitor, one you can zoom out of, move around in and actually remember.

Spatial memory

My workspaces in Campus can be quite messy.

[image: A busy Campus work area with many terminal tiles spread across several wallpapers]

But interestingly, it’s not messy for me.

There is this concept of a “memory palace”. It’s essentially an imaginary 3D space that you build up in your head, and you associate different ideas and things with an actual location in that space.

In the screenshot above, I can tell you right away which tile and terminal is working on what, just by their position and size. Compare that to a tabbed experience, where I was always lost and had to click my way around to understand who is working on what.


  [image: A browser tab bar with far too many tabs open]
  I'm one of those people with too many browser tabs open (whenever it becomes too messy I just create another group and shove all the old tabs in there …)

[image: Meme: "When somebody looks at my Campus area" / "Don't touch my garbage!"]

Campus with colleagues and friends

What I find even more fascinating about this process of creating a virtual space is doing it with others. Having a deeply rooted shared understanding of the space should make collaboration more seamless, in theory. Campus is built on the premise that everything in Campus can be shared with others.

Campus has a pretty interesting networking architecture. Everything is (opt-in) multiplayer: every tile you see and every interaction you take can be shared across people. Traditionally you would have one server which does the work, and peers just see the output of that work and send commands. Here, the work happens on each user’s personal computer. Streaming data is opt-in (work is local first, sharing with colleagues is an explicit action).

[image: Several Campus work areas seen zoomed out on the canvas]

Media, such as wallpapers and binary data, is another aspect. We identify each asset by hash, and stuff on the canvas references those hashes. If a peer is missing an asset, it requests it from the asset owner, still routed through the fanout server rather than peer to peer, so nobody in the room ends up connecting straight to anybody else. Once the asset is cached, it doesn’t need to be re-downloaded when re-joining. This works pretty well for small teams and light asset usage, but obviously doesn’t scale that well with many people in a room (you don’t want to DDoS yourself by having hundreds of people requesting assets!).

One core philosophy though: we don’t want a central managed server being a bottleneck, whether for scaling, development complexity or security. One thing I would like to get to soon is letting users configure a custom NAS or similar which can act as a host for assets.

While the current implementation is not truly peer-to-peer (there is a very thin fanout server in the middle), the architecture itself is peer-to-peer. The initial “server” we deployed just kept running through soooo many client versions before we had a reason to touch it again!

Additionally, I was recently looking into Iroh for making this a truly p2p experience. That’s going to be a separate blog post if we do end up shipping it!


There is a shared space on the canvas. It’s opt-in, and people can gather there and bring their work along if they feel like it.

One feature I didn’t expect to catch on was local chat.

At any point in time you can just start typing a message (prefixed with /) and it appears next to your cursor. When you’re in a room with peers, others see those messages as they are being typed. Once you’re done, the message fades away after a bit.

On paper this sounds like a bad chat experience. Others can see all your typing mistakes; messages disappear, so if somebody is afk or doesn’t read it in time it’s gone; and you have to hold your cursor still if you want anybody to have a chance to actually read it.

Despite all of these shortcomings, we noticed that exactly these properties lead to so many more “micro interactions”. The kind of chat you’d have in front of the water cooler. These messages were typically low pressure, sometimes fun and filled with gifs, sometimes just situational about some shared work happening in the background.

[image: Local chat next to a cursor on the canvas, next to a terminal tile]

Sometimes it’s not about the technically best implementation or system. Sometimes it can just be about what’s most human. Do we expect critical business decisions to be made in a disappearing chat? No. Are we definitely keeping this feature because it facilitates something that’s hard in a remote team? Absolutely!

What’s next

Campus is free and you can try it at campus.flutterflow.io. The core is going to stay free. It’s the only way a tool you’re supposed to live in all day actually works.

There are a bunch of interesting bigger features being worked on for Campus right now, each of which deserves its own post once it’s ready. Just to name a few initiatives:

Extensions

One of the reasons I think Campus captivated us so much was working on Campus itself and having it shared with the team within minutes. Especially now, with agents, customization and making things work for you and your team have gotten so much cheaper and more fun. I’m working on a bigger extension system right now which is going to be WASM-based and essentially able to do anything to Campus that we would be able to do (while remaining secure, fast and reliable). This will definitely deserve its own blog post when ready!



Mobile

We have an early alpha of the Campus mobile app in TestFlight right now. It features the same canvas view as desktop for orientation, but has specialized UI for each tile kind to optimize for the mobile display. The iPad version is where I see this becoming incredibly useful: working remotely with just an iPad while having all the tools available on a Mac.

Web

Campus is built with Flutter, and Flutter runs anywhere, so the web is a natural next step!

3D

Brandon DeRosier has been doing some incredible work on adding advanced 3D capabilities to Flutter. While this definitely falls more into the fun category, a true sandbox experience needs to provide these capabilities.



We’re a remote-first company, and whenever we meet up we love playing board games as a team, something which is completely lost when we’re remote. My personal hope is that we might bring some of that culture back through Campus (Seven Wonders 👀).

Campus is free and available for macOS at campus.flutterflow.io. If there is anything you’re missing or something breaks, you can submit feedback right from within Campus, or reach out to me on X.
 


Original: https://norbertkozsir.com/posts/work-in-the-second-dimension/ · Discussion
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Sula: A Gemini protocol server written in Scryer Prolog

sagredo.dev · 20 points · Discussion

/'su.la/ for the suffix of capsule in Spanish, Cápsula.


Git
A Gemini protocol server written in
Scryer Prolog.
Requirements
sula depends on a patched Scryer Prolog which can be found
here (branch js/fixes). The required
patches are:
	A native '$copy_stream'/2 builtin used for streaming binary file bodies to
TLS clients without materialising the contents on the Prolog heap.
	A fix to library(pio)’s buffer_prepare_for_n/5 so that lazy reads from
process pipes (and other streams whose at_end_of_stream/1 never reports
true) terminate on EOF instead of spinning.
	A non-blocking poll loop in socket_server_accept/4 that checks Scryer’s
INTERRUPT flag, so SIGINT becomes a catchable '$interrupt_thrown'
exception instead of being trapped behind a blocking syscall.
	A port to rustls.
	A modification of tls_server_negotiate to include the optional client
certificate.

Build and install the patched Scryer:
git clone https://git.sagredo.dev/scryer-prolog -b js/fixes
cd scryer-prolog
cargo install --path .

openssl(1) must also be on PATH — it’s invoked at startup to read the
CN from the configured identity certificate and verify it matches the
configured hostname.
Running
./sula.pl --addr HOST:PORT --hostname NAME --content DIR --certs DIR

sula.pl is a polyglot script: bash detects scryer-prolog on PATH and
execs it with sula:run, halt as the entry goal.
Example:
./sula.pl \
    --addr 127.0.0.1:1965 \
    --hostname gmi.example.dev \
    --content ./site \
    --certs .

CLI options
All options accept any order. Anything unrecognised is silently dropped.
	Option	Meaning	Default
	--addr HOST:PORT	Bind address and port for the listening socket	127.0.0.1:1965
	--hostname NAME	Expected CN of the certificate. Startup aborts on mismatch	localhost
	--content DIR	Root directory for served files	./site
	--certs DIR	Directory containing cert.pem and key.pem	.

Stopping the server
Ctrl+C triggers a clean shutdown: the listening socket is closed, the
top-level catch logs Shutting down, and the process exits 0.
Features
	TLS via rustls, PKCS#12 identity files.
	Hostname verification: at startup, cert_is_for_hostname/2 shells out to
openssl x509 and asserts the cert’s CN matches --hostname.
	Content negotiation by extension via mime/2, populated at startup from
/etc/mime.types (parsed by a DCG in mime.pl). text/gemini is added
for .gmi.
	Text responses sent via format/3; binary responses streamed in native
code through copy_stream/2 (file → TLS socket, no Prolog heap traffic).
	Per-connection error handling: TLS handshake failures and mid-stream
client disconnects are logged and the loop continues. Other errors
re-throw and surface at the top level.
	Graceful shutdown on SIGINT via the patched Scryer
socket_server_accept/4.

Layout
sula.pl        Polyglot launcher + main sula module (run/0, request loop).
config.pl      CLI parsing (DCG) and config accessors (cert/1, addr/1, ...).
cert.pl        Certificate loading + hostname-vs-CN check.
mime.pl        /etc/mime.types parser (DCG) and mime/2 facts.
request.pl     Request line reader.
gemini_uri.pl  Gemini URI DCG (gemini://host[:port]/path[?query]).
ip.pl          IP address recognition (rejected as Gemini hosts).
response.pl    Response status code DCG.
log.pl         Tagged log_msg/3.
banner.pl      Reads banner.txt and emits it line-by-line via display_banner/1.

Planned features
	 Use key and cert instead of identity.p12
	 Client certificates
	 Load configuration from a configuration file
	 Save and load users
	 Run CGI scripts
	 All status codes
	 Rate limiting
	 Virtual hosting
	 File logging
	 Multi-threading or kind of?
	 Hot reload?





Original: https://sagredo.dev/projects/sula/ · Discussion
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