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EU Parliament greenlights Chat Control 1.0

patrick-breyer.de · 791 points · Discussion


					
	
		
	
		
			
Today, the European Parliament allowed the suspicionless mass scanning of private communications (“Chat Control 1.0”) to pass, a measure it had rejected twice in March. Although a majority of voting Members of the European Parliament (MEPs) actually opposed the regulation (314 against, 276 in favor, 17 abstentions), the motion to reject it failed to secure the required absolute majority of 361 votes. As a result, mass scanning is now permitted again until 2028.




A symbolic exemption was adopted for encrypted communications—though in practice, service providers do not scan these anyway. Furthermore, while a majority of voting MEPs wanted to restrict the scanning of private communications strictly to suspects identified by the judiciary (322 to 255 votes), this amendment likewise fell short of the required absolute majority.




Dr. Patrick Breyer, civil rights activist and former Member of the European Parliament (MEP), warns of the consequences:




“The fact that Chat Control is moving forward against the will of the majority of voting MEPs is a farce and damages democracy. Our children are the real losers in this undemocratic process. The passage of a genuine, permanent child protection regulation is now in serious jeopardy. The Council will never agree to a desperately needed paradigm shift as long as they can simply stick to the old approach of suspicionless scanning at the whim of the tech industry.”




Despite the legislative defeat, Breyer remains defiant regarding the upcoming negotiations:




“Today’s vote on the interim regulation was a setback, but the political battle over the permanent ‘Chat Control 2.0’ is just getting started. The resistance we saw in Parliament today was so strong that finding a majority for permanent, suspicionless mass scanning in future negotiations is a complete pipe dream.”




Breyer fundamentally rejects the mass surveillance approach:




“Trying to protect children with suspicionless mass surveillance is like frantically mopping the floor while the faucet is still running. Blanket chat control is just as unacceptable as indiscriminately opening everyone’s physical mail. For five years, this failed system has served as a smokescreen to delay real action, all while overwhelming the police with false alarms. We need more child protection, not less—but we need effective protection, not the illusion of security.”




What happens next?
The interim regulation passed today will remain in effect until 2028, or until an agreement on a permanent regulation is reached. Negotiations for the permanent law will resume in September. The core dispute between the EU Parliament, member state governments, and the EU Commission remains the scanning of private chats: should it be indiscriminate, or targeted at criminal suspects?




What changes with the return of Chat Control 1.0—and what stays the same:





	What is coming back: US tech companies are once again allowed to scan private messages without a warrant or prior suspicion. This affects direct messages on platforms like Instagram, Discord, Snapchat, Skype, and Xbox, as well as emails via Google’s Gmail and Apple’s iCloud.




	What remains unchanged: Public social media posts and files hosted in cloud storage could already be scanned without this law. Furthermore, private messages can always be reported by users, or monitored by authorities using targeted, court-ordered wiretapping.




	What is still NOT being scanned: End-to-end encrypted chats, such as those on WhatsApp, have always been exempt from these scans. Additionally, European providers of messaging and email services have never implemented chat control measures.






Why Chat Control is the wrong approach:





	Since 2022, the volume of suspected abuse reports from the US has already dropped by 50 percent due to the growing use of message encryption.




	According to EU Commission figures, mass scanning of private chats accounted for only 36 percent of all abuse reports in 2024 (the majority came from public posts and cloud storage).




	The German Federal Criminal Police Office (BKA) reports that 48 percent of all incoming alerts are not criminally relevant in the first place.




	Crime statistics reveal that 40 percent of the resulting investigations actually target minors themselves.




	Under the chat control system, an estimated 99 percent of reports generated by Meta consist of previously known material, which generally does little to stop ongoing, active abuse.




	The EU Commission admits there is no evidence that suspicionless scanning of private communications has led to an increase in criminal convictions or in rescued children.






Talk of averting a “protection gap” is therefore highly misleading. The most effective law enforcement tools—court-ordered wiretaps, user reports, and the scanning of public platforms and cloud storage—were never at risk and remain fully intact. The only practice that was temporarily banned since April was the indiscriminate, warrantless searching of private, unencrypted messages of innocent people on a handful of US platforms.




Background: The deadlock over a permanent solution
In parallel, negotiations are ongoing for a permanent regulation to protect children from sexualized online violence (the “CSAM Regulation” or “Chat Control 2.0”). In these talks, the EU Parliament is pushing for a paradigm shift in how we approach online child safety, demanding:





	Mandatory, targeted detection orders against actual criminal suspects, rather than blanket mass scanning left to the tech industry’s discretion.




	An EU Child Protection Centre tasked with the systematic removal of known abuse material from the public internet.




	Strict security standards for messaging apps (“Security by Design”) to prevent cyber grooming.






This permanent legislation has stalled because EU member states insist on maintaining the outdated approach of voluntary, suspicionless scanning of private communications. Critics warn that repeatedly extending the interim rules removes the political pressure needed to reach a viable, permanent agreement. Ultimately, clinging to the status quo threatens to derail real progress on child protection.




Patrick Breyer sums up the problem:
“As long as EU governments can use procedural loopholes to continually extend their comfortable status quo of voluntary, indiscriminate mass scanning, they have zero incentive to engage with the Parliament’s targeted, legally sound, and far more effective child protection strategy.




“The Voices of Survivors: “We need privacy to bring abusers to justice”




Survivors of sexual violence explicitly emphasize that untargeted Chat Control did not help victims:




Alexander Hanff, survivor of child sexual abuse and privacy advocate, clarifies:
“As a survivor I relied on confidential communications to tell my story and find justice for 28 schoolboys—myself included—resulting in the conviction of multiple offenders. We survivors need privacy, because without it we lose our voice. Chat Control was not created to protect children. It was about Big Tech companies like Meta or Google wanting access to our data for profiteering, and states attempting to expand mass surveillance. The EU Commission has wasted five years and millions of euros on algorithms that cannot protect children and were never meant to. This money should have been diverted to real policing, causal research, and support for survivors, millions of whom have never received any support at all.”




Marcel Schneider* (name changed), a survivor who has been suing Meta in court over its voluntary Chat Control, adds:
“Anyone mourning the end of Chat Control has not understood what actually helps survivors of sexual violence. Mass surveillance by corporations like Meta does not prevent abuse. Genuine protection means: deleting material at the source, proactive police work on the Darknet, and apps that are safe by design for children from the very start.”




Dorothée Hahne, founding member and vice-chair of the survivors’ initiative MOGiS e.V. (A Voice for Survivors), emphasizes the danger mass surveillance poses to victims themselves:
“As survivors, we see our ‘safe spaces’, our protected areas and communication channels, endangered or destroyed by this. For survivors, this need is existential.“

		
		

	
		
	
	
					
									



Original: https://www.patrick-breyer.de/en/eu-parliament-greenlights-chat-control-1-0-breyer-our-children-lose-out/ · Discussion
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GPT-5.6

openai.com · 785 points · Discussion

https://deploymentsafety.openai.com/gpt-5-6/gpt-5-6.pdfhttps://developers.openai.com/api/docs/guides/latest-model
https://x.com/levie/status/2075287443411222628, https://xcancel.com/levie/status/2075287443411222628


Original: https://openai.com/index/gpt-5-6/ · Discussion
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Show HN: 18 Words

18words.com · 712 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://18words.com/ · Discussion
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Hy3

hy.tencent.com · 281 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://hy.tencent.com/research/hy3 · Discussion
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ChatGPT Work

openai.com · 280 points · Discussion

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

Original: https://openai.com/index/chatgpt-for-your-most-ambitious-work/ · Discussion
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Muse Spark 1.1

ai.meta.com · 273 points · Discussion

https://ai.meta.com/static-resource/muse-spark-1-1-evaluatio... [pdf]https://developer.meta.com/ai/resources/blog/build-with-muse...
https://www.bloomberg.com/news/articles/2026-07-09/meta-star..., https://archive.is/3ccKa


Original: https://ai.meta.com/blog/introducing-muse-spark-meta-model-api/ · Discussion



07

Meta reuses old RAM in new servers with custom bridge chip

networkworld.com · 270 points · Discussion






With the cost of new RAM soaring, Meta has found a thrifty way to reuse older memory in newer servers.




The performance of about 40% of Meta’s millions of servers is limited by a lack of memory, the company said — but it has a surplus of older DIMMs from decommissioned servers, because RAM chips can last about twice as long as the rest of the machine.




To profit from this imbalance, it developed a custom Computer Express Link (CXL) chip it calls Vistara, and associated software, to decouple older memory from server memory channels, enabling its reuse in new machines alongside their native memory. Using the older RAM with the CXL interface doesn’t significantly affect performance — although it would have done if the older DIMMs were plugged straight into newer servers.





Original: https://www.networkworld.com/article/4192827/meta-reuses-old-ram-in-new-servers-with-custom-bridge-chip.html · Discussion
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The glass backbone: Why the Army's logistics will break in the next war

mwi.westpoint.edu · 227 points · Discussion


														
							
														
							
														
							
									
The United States Army spent the last two decades optimizing sustainment for permissive environments defined by uncontested supply lines, contractor support, and static forward operating bases. As the National Defense Strategy shifts toward strategic competition and multidomain operations, however, this efficiency-driven model has become a liability. In large-scale combat operations, victory will depend less on which force fields the most advanced weapons and more on which can sustain combat power under persistent attack. A lethal maneuver force without a survivable logistical backbone is simply a stationary target waiting to culminate.




The Weight of History: Lessons in Logistical Overreach




History provides stark, recurring warnings against neglecting the sustainment tail in favor of the combat teeth. A prime example is found in Operation Barbarossa, the German invasion of the Soviet Union in 1941. German mechanized formations shattered Soviet defenses and advanced hundreds of miles within weeks. Yet they rapidly outran their logistics network.




The German high command had planned for a short, decisive campaign. It failed to account for the immense distances, the lack of paved roads, and the mismatch in railway gauges that prevented German trains from utilizing Soviet rail lines without extensive modification. Despite unprecedented initial battlefield successes, the campaign inevitably faltered. Fuel, ammunition, winter clothing, and replacement parts failed to keep pace with the advancing Panzer groups.




The famous halt before Moscow in the winter of 1941 was not primarily a tactical defeat inflicted by the Red Army; it was a systemic failure in sustainment. The Wehrmacht’s operational brilliance was entirely nullified by its lack of strategic endurance. The lesson here is clear: Operational reach is strictly dictated by logistical and sustainment capacity. Modern armies, fixated on the speed and lethality of their own mechanized and aviation assets, risk repeating this exact error if they assume that supply will keep pace with the maneuver force.




Furthermore, the Army must unlearn the logistical lessons from Operations Desert Storm and Iraqi Freedom. In 1991, the US military spent six months building massive “iron mountains” of supplies in Saudi Arabia, completely unhindered by Iraqi interdiction. In 2003, while supply lines were stretched, US forces still enjoyed absolute air supremacy and electromagnetic dominance. In a future peer conflict, the US Army will not be granted a six-month, uncontested build-up phase, nor will it operate under friendly skies.




The Crucible of Ukraine: The Transparent Battlefield




If history provides the theory, the ongoing war in Ukraine offers a brutal contemporary lesson: Modern armies collapse when they run out of logistics, not when they run out of weapons. Pervasive sensing, precision fires, and inexpensive drone systems have effectively eliminated the traditional rear area. Sustainment nodes, convoys, and distribution routes are now persistently exposed to detection and attack, making survivability and dispersion prerequisites for operational endurance.




During the opening phase of the invasion, the forty-mile-long Russian convoy that stalled north of Kyiv in February 2022 demonstrated how fuel shortages, maintenance failures, and interdicted movement corridors can immobilize operational maneuver. Ukrainian forces bypassed armored spearheads to strike vulnerable fuel and support convoys, exposing the mechanized formations’ dependence on uninterrupted sustainment. Multiple Russian formations stalled not because they were tactically defeated, but because their logistical support collapsed.




As the conflict evolved into a war of attrition, the vulnerability of centralized logistics became even more pronounced. Long-range precision fires, particularly HIMARS, enabled Ukraine to systematically target Russian ammunition depots and rail hubs deep behind the front. Russia’s subsequent displacement of logistical nodes farther from the battlefield degraded both the speed and volume of artillery resupply, demonstrating how attacks on sustainment architecture can directly reduce combat effectiveness at the point of contact.




Core Vulnerabilities: Moving Bulk Class III and Class V at Scale




To understand the scope of the problem, one must examine the staggering consumption rates inherent to large-scale combat operations. The two most critical vulnerabilities in the current US Army sustainment architecture are the diminished capacity to move bulk Class III (fuel) and Class V (ammunition) at scale, and the overreliance on centralized, easily targetable infrastructure.




This is particularly apparent in the organic sustainment architecture of an armored brigade combat team, which consumes tens of thousands of gallons of fuel daily during high-intensity combat. Moving this volume of fuel from the division support area through the brigade support area and forward to the combat trains command post requires a massive fleet of heavy tactical vehicles. Current fuel distribution platforms remain large, lightly protected, and readily detectable by their thermal and electromagnetic signatures, while maintenance shortfalls and inconsistent operational readiness reduce available distribution capacity. The current distribution system lacks the physical resilience and protection needed to withstand the relentless deep-strike attacks expected from a peer adversary.










Similarly, the ammunition expenditure rates observed in Ukraine should alarm every Army planner. Wars between industrial powers are fundamentally contests of industrial capacity. Artillery, air defense interceptors, and precision-guided munitions are being consumed at rates not seen since World War II. The US military’s current stockpile depth, combined with the difficulty of transporting extremely heavy 155-millimeter artillery shells and guided multiple-launch rocket system pods across contested oceans and degraded theater road networks, poses a critical threat to combat endurance. Without the ability to continuously and securely resupply the front, even the most technologically advanced combat formations will rapidly culminate, rendering their tactical overmatch irrelevant.




Adapting the Architecture: From Static Nodes to Agile Networks




Large brigade support areas optimized for counterinsurgency-era efficiency have become liabilities in large-scale combat operations. Concentrated personnel, vehicles, and materiel create lucrative targets for adversaries equipped with persistent surveillance and long-range precision strike systems.




To survive in contested environments, the Army must transition from a centralized hub-and-spoke sustainment model to a decentralized network of smaller, dispersed, mobile, and signature-managed nodes. Sustainment elements must be capable of relocating with the same frequency as maneuver battalion tactical operations centers, while distributed caching of fuel, water, and ammunition across concealed locations should replace the current reliance on large, centralized supply dumps.




This transformation must be paired with deliberate investment in camouflage, concealment, and deception tailored to sustainment operations. Multispectral signature reduction, disciplined electromagnetic management, and strict emissions control are no longer optional enhancements but operational necessities. Sustainment forces must be trained to operate in GPS-denied environments where poor signature management invites rapid detection, targeting, and interdiction.




Arming the Sustainers: Survivability and Organic Protection




On a nonlinear battlefield, sustainment forces can no longer depend on maneuver units for protection and must possess organic defensive capabilities. Brigade support battalions and combat sustainment support battalions require embedded counter–unmanned aircraft systems and short-range air defense assets capable of defeating aerial threats at the point of attack.




Additionally, the Army must reinvest in up-armoring its logistical fleet. While adding armor reduces payload capacity and increases fuel consumption, violating the peacetime gospel of efficiency, it is a mandatory trade-off for survival. We must also accelerate the development and fielding of autonomous and semiautonomous resupply platforms. Unmanned ground vehicles and heavy-lift cargo drones can take over the most dangerous last mile resupply missions, moving critical Class III and V to the absolute edge of the forward line of troops without risking human lives in highly contested kill zones.




The Cultural Imperative: Elevating the Sustainment Enterprise




Ultimately, the failure to modernize the tactical sustainment enterprise is not just a procurement issue; it is a cultural failure within the Army. Army modernization culture continues to privilege investments in maneuver and fires over sustainment and resilience, prioritizing advanced firepower, next-generation combat vehicles, and deep-strike capabilities. In contrast, sustainment remains an institutional afterthought, often relegated to the background of operational planning and budget allocation.




The notion that amateurs talk tactics and professionals talk logistics is frequently discussed in military academies and war colleges, yet it is rarely reflected in the Army’s budget requests or modernization priorities. The outdated concept of the tooth-to-tail ratio, which implies the logistical tail is a bureaucratic waste that must be minimized to support the combat teeth, must be fundamentally reexamined. In modern warfare, the tail is the primary target. If the tail is severed, the teeth are rendered useless.




If the Army is serious about preparing for peer conflict, it must elevate sustainment to a primary warfighting function. This means granting it the same level of intellectual investment, protective prioritization, and institutional prestige as maneuver and fires. At combat training centers, rotational units must face significant logistical challenges. Umpires should regularly disable undefended base support areas and compel brigade commanders to operate without fuel or artillery ammunition. Such conditions would force commanders to innovate under contested sustainment conditions rather than operate with artificially uninterrupted supply lines.










The US Army cannot rely on software, predictive maintenance algorithms, or artificial intelligence to solve the brutal, physical challenges of industrial warfare. While data analytics can optimize a supply chain, they cannot armor a fuel truck, shoot down a loitering munition, or physically transport 155-millimeter shells through a barrage of precision fires.




The Army’s success in future conflict will not be determined by whose tanks have the thickest armor or whose missiles have the longest range. It will be determined by whose sustainment enterprise can survive, adapt, and function under persistent, brutal, and multidomain attack. Wars between massive industrial powers are fundamentally contests of endurance. Right now, the Army risks entering that contest with a logistical backbone built entirely for peacetime efficiency, not wartime survival. This is no longer just a modernization gap; it is a glaring strategic vulnerability that demands immediate, decisive, and well-funded action. The Army’s future success will not be determined solely by superior platforms or longer-range fires, but by whether its sustainment enterprise can endure under persistent attack. Without reorienting modernization toward survivability, dispersion, and endurance, the Army risks fielding a force optimized for tactical excellence yet vulnerable to operational culmination. In the next war, logistics will not merely enable victory; it will determine it. The Army risks fielding a force optimized for tactical excellence but not for sustained operational momentum.








Major Jonathan Buckland currently serves in the J33 on the Joint Staff. His previous assignments include serving as the executive officer of 5th Squadron, 7th Cavalry Regiment, 1st Armored Brigade Combat Team (ABCT), 3rd Infantry Division; operations officer for 3rd Battalion, 69th Armor Regiment, 1/3 ABCT; and future operations chief for 3rd Infantry Division. He has a bachelor’s degree in English from the Virginia Military Institute, a master’s degree in international studies from the University of Kansas, and a master’s in operational studies from the Army Command and General Staff College.




The views expressed are those of the author and do not reflect the official position of the United States Military Academy, Department of the Army, or Department of Defense.








Image credit: Spc. Rebeca Soria, US Army





																	

														

																				


Original: https://mwi.westpoint.edu/the-glass-backbone-why-the-armys-logistics-will-break-in-the-next-war/ · Discussion
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No leap second will be introduced at the end of December 2026

datacenter.iers.org · 189 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://datacenter.iers.org/data/latestVersion/bulletinC.txt · Discussion



10

Postgres rewritten in Rust, now passing 100% of the Postgres regression tests

github.com · 184 points · Discussion



  A Postgres rewrite in Rust.



  
  
  
    
  




pgrust targets compatibility with Postgres 18.3 and matches Postgres's
expected output across more than 46,000 regression queries.

pgrust is disk compatible with Postgres and can boot from an existing Postgres
18.3 data directory.

The goal is to make Postgres easier to change from the inside: keep the behavior
Postgres-shaped, keep the real Postgres tests as the oracle, and use Rust plus
AI-assisted programming to explore deeper server changes.


Status


pgrust is not production-ready yet. It is not performance optimized yet.

Existing Postgres extensions and procedural language extensions such as
PL/Python, PL/Perl, and PL/Tcl are not generally compatible yet. Some bundled
contrib modules are already ported, and more compatibility may be possible over
time.


Roadmap



	multithreaded Postgres internals

	built-in connection pooling

	better JSON-heavy workload support

	fast forking and branching workflows

	storage experiments, including no-vacuum designs

	runtime guardrails for bad queries and AI-generated SQL

	fewer sudden bad plan switches




Try It


Try the WebAssembly demo at https://pgrust.com.

Docker:

docker run -d --name pgrust -e POSTGRES_PASSWORD=secret malisper/pgrust:v0.1 && until docker exec -e PGPASSWORD=secret pgrust psql -h 127.0.0.1 -U postgres -c '\q' >/dev/null 2>&1; do sleep 1; done && docker exec -it -e PGPASSWORD=secret pgrust psql -h 127.0.0.1 -U postgres; docker rm -f pgrust


This uses the psql client inside the Docker image.

malisper/pgrust:latest currently points at the same release, but v0.1 is the
pinned launch image.


Build From Source


macOS:

brew install icu4c openssl@3 libpq

export LIBRARY_PATH="$(brew --prefix openssl@3)/lib:${LIBRARY_PATH:-}"
export PKG_CONFIG_PATH="$(brew --prefix openssl@3)/lib/pkgconfig:$(brew --prefix icu4c)/lib/pkgconfig:${PKG_CONFIG_PATH:-}"
export PATH="$(brew --prefix libpq)/bin:$PATH"


Debian/Ubuntu:

sudo apt-get update
sudo apt-get install -y build-essential pkg-config libicu-dev libssl-dev libldap2-dev libpam0g-dev postgresql-client-18


Build:

PGRUST_PGSHAREDIR="$PWD/vendor/postgres-18.3/share" \
cargo build --release --locked --bin postgres


Create a data directory:

target/release/postgres --initdb \
  -D /tmp/pgrust-data \
  -L "$PWD/vendor/postgres-18.3/share" \
  --no-locale \
  --encoding UTF8 \
  -U postgres


Run pgrust:

ulimit -s 65520

RUST_MIN_STACK=33554432 target/release/postgres \
  -D /tmp/pgrust-data \
  -F \
  -c listen_addresses= \
  -k /tmp \
  -p 5432 \
  -c io_method=sync \
  -c max_stack_depth=60000


Connect:

psql -h /tmp -p 5432 -U postgres -d postgres \
  -c "select version(), 1 + 1 as two"



Regression Tests


Run the Postgres regression tests against pgrust:

PGRUST_BIN="$PWD/target/release/postgres" \
scripts/run-regression


The runner uses pgrust's own --initdb plus the vendored Postgres 18.3 test
files in this repository. It needs a Postgres 18 psql client on PATH; if
psql is somewhere else, set PGRUST_PSQL=/path/to/psql.

Verified launch result: pgrust matched Postgres's expected output across more
than 46,000 regression queries.


History


This repository now contains the newer pgrust implementation that reached the
regression-test milestone.

The older public implementation is archived on
archive/pre-fabled-2026-06-23.

Background:


	Original pgrust launch: https://malisper.me/pgrust-rebuilding-postgres-in-rust-with-ai/

	67% regression update: https://malisper.me/pgrust-update-at-67-postgres-compatibility-and-accelerating/

	Four Horsemen roadmap: https://malisper.me/the-four-horsemen-behind-thousands-of-postgres-outages/




Feedback


Please open an issue if something breaks, if setup is confusing, or if there is
a Postgres improvement you want to see first.


Contact



	Email: maintainers@pgrust.com

	Discord: https://discord.gg/FZZ4dbdvwU

	Mailing list: https://malisper.me/subscribe/




License


pgrust is licensed under AGPL-3.0. See LICENSE.





Original: https://github.com/malisper/pgrust · Discussion
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Buried Apple feature turns an iPhone into the perfect kids' dumb phone

wired.com · 167 points · Discussion

https://archive.is/LV6Cw

Original: https://www.wired.com/story/this-buried-apple-feature-turns-an-iphone-into-the-perfect-kids-dumb-phone/ · Discussion
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A possible future for Damn Interesting

damninteresting.com · 167 points · Discussion



                    

                    

                                                	Site News/Podcast:
                            An attempt to secure the future of the site, with an unfortunate quantity of moist metaphors.

                            Written by Alan Bellows
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		        					        		•
			        		July 2026
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					Alan Bellows here, founder of Damn Interesting. For the better part of twenty years, I kept this project afloat by working part-time engineering jobs to pay the bills, and spending the other halves of my work days researching, writing, editing, and podcasting. But in recent years, the landscape has shifted, and those part-time positions appear to have gone extinct. Employers want all or nothing⁠—at least those willing to respond to an application from a graybeard. 

So a few years ago, after months of searching, I finally had to just take a full-time position. I had always been a bit of a bottleneck around here, but now I’m a downright cork. Meanwhile, a tsunami of AI slop sloshes over most of the Internet. 

Clearly something must be done. So I am trying an experiment⁠—a one-off fundraiser. I know the timing isn’t ideal, but the goal is restrained. My hope today (and possibly again a year from today) is that we can raise the same as I used to make with my part-time salary, which will allow me to return much of my time and attention back to this project for the next 12 months. 

If you want to push back against the rising tide of AI, and see more long-form articles from Damn Interesting, here’s how to chip in:

GoFundMe →

This fundraiser is entirely separate from our Give a Damn donation system, which aims to cover Damn Interesting monthly expenses⁠—web hosting, subscriptions, usage licenses, link curation, and that sort of thing. An amazing array of donors support us through that system, and those lovely people are the reason we survive to this day. This new experiment is specifically so I myself can afford to spend more time writing and running the site.

Thanks for reading, and for helping out if you can.


Original 1948 patent for 'liquid filled dice agitator'
Pictured at the top of this post is the twenty-sided die from inside a “Magic 8 Ball Novelty Fortune-Telling Toy,” invented in 1950 by Albert C. Carter and Abe Bookman in Cincinnati, Ohio. When the toy is upturned, the buoyant icosahedron floats to the top of a cylinder filled with blue-dyed alcohol, pressing one of the yes-or-no answers against the clear viewport.

Contrary to common expectations, the toy’s affirmative and negative responses do not appear with equal frequency. There are five “no” responses, five “unclear” responses, and ten “yes” responses. That means the Magic 8 Ball is twice as likely to provide a yes answer than a no. So will my outlandish fundraiser actually work? Odds are, signs point to yes.

GoFundMe →

				

										
										
						
			© 2026 All Rights Reserved. Do not distribute or repurpose this work without written permission from the copyright holder(s).
	


	Printed from https://www.damninteresting.com/a-possible-future/



						
							Since you enjoyed our work enough to print it out, and read it clear to the end, would you consider donating a few dollars at https://www.damninteresting.com/donate ?
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GLM 5.2 is nearly as accurate as a human book keeper

toot-books.pages.dev · 132 points · Discussion



      We evaluated the performance of GLM 5.2, an open weights AI model, on the task of quarterly value-added tax (VAT) return preparation for a small UK business. Preparing a VAT return is a typical compliance task for a small/medium-sized UK business (SME). VAT registered businesses in the UK must prepare the VAT return every quarter. For SMEs, VAT returns are typically prepared by an external accounting firm. A typical fee for this service is ~750–2,100 GBP/quarter (1,000–2,800 USD/quarter). The statutory requirement is to file the VAT return submission within 5 weeks from the end of the quarter. Late submissions incur substantial penalties.


      In our testing GLM 5.2 can prepare a nearly perfect quarterly VAT return for a UK SME, processing 59 transactions in 68 minutes at the raw token cost of 2.73 USD. GLM 5.2 had to input each transaction into the accounting software via a command-line tool (CLI). We scored the end-state of the accounting software, scoring the correctness of 6 criteria per transaction. The model produced an essentially correct VAT return, with the net position (Box 5) off by only 7 pence (~10 US cents) relative to the ground truth.


      In this blog post, we will explain how the benchmark was conducted and note the errors made by the model.


      How the benchmark was conducted


      We used Claude Fable 5 to extract the benchmark in the form of transaction data and corresponding receipts from our accounting software: the first quarter of Vineyard Finance’s 2026 books (January, February, March 2026). These books were prepared internally by humans, following a typical accounting process: one person prepared the books, and another person verified them. The job performed by the humans was broader than what was requested of the model in this benchmark: humans also had to find the relevant invoices (searching through mailboxes, or requesting them from providers) and reason through any circumstances which cannot be inferred from the bank feed and invoices/receipts on their own. In the benchmark these circumstances are presented to the model as “user notes”.


      GLM 5.2 ran on a Google Cloud Platform (GCP) instance isolated from the rest of the testing environment (to prevent the model from accessing the ground truth): but it did have access to the internet and to the cloud-based accounting software, as well as a pre-authenticated CLI tool. The model ran on a custom, minimal harness, which exposed only two tools: the bash tool and the session termination + final reporting tool. We used the Fireworks AI serverless tier as the GLM 5.2 model provider (the exact quantisation of the model is not disclosed by the provider, but is believed to be either FP16 or FP8).


      The audit of the model’s reasoning and tool use did not detect any overt cheating. The only unexpected use of the internet connection by the model was gathering information about recording reverse-charge VAT, and the information sought was specific to the accounting software used. Other outbound connections were anticipated and made for operational reasons in the form of API calls to the accounting SaaS provider. We note that the model’s reasoning was influenced by the awareness of it being tested. For example, at one point, the model remarks:


      “the task is testing whether I get VAT right… what is the ‘expected’ answer”


      What the model saw


      Here is how a typical transaction from the benchmark would appear to the model:


      Bank feed line:


      {"id": "941285000000092067", "date": "2026-03-08", "amount": -18, "currency": "GBP", "account": "Wise GBP", "description": "Card transaction of 18.00 GBP issued by Claude.ai Subscription ANTHROPIC.COM CARD-3534994599", "card_ref": "CARD-3534994599"}


      Receipt PDF: all receipts and invoices in the benchmark were text-containing PDFs; no receipts or PDFs required image processing. As a result, lack of vision support in the GLM 5.2 model was not a limiting factor for this benchmark.


      An optional user note. Only two out of 59 transactions had user notes. The text of the user notes was precisely as follows: 1) “founder shares” and 2) “personal car hire”. These two user notes were necessary to allow the model to reason about real-world context that was not derivable from the bank feed and receipt data.


      How we scored it


      Each transaction was scored from the end-state of the books in the accounting software after the run of the benchmark, on the following 6 criteria:


      
        	Type of transaction (e.g. purchase, bank_fee, transfer, sales_income, capital_introduced, director_loan, refund, etc…) — these were deterministically derived from the state of the processed transaction in the accounting software.

        	Category (the “account” from the chart of accounts, e.g. “IT and Internet Expenses”).

        	VAT treatment (e.g. reverse charge, 20% VAT, 0% VAT, VAT exempt).

        	VAT amount (tolerance of 0.02 GBP).

        	Reverse-charge VAT (tolerance of 0.02 GBP).

        	Receipt attached (evidence required by the tax agency).

      


      The following table summarises the run of the benchmark across the entire quarter:


      
        
          
            	Month	Transactions	Turns	Tool calls	Wall time	Prompt tokens	…cached	Output tokens	Peak context¹	Est. cost

          
          
            	January	8	28	38	10.3 min	871,917	92%	34,371	66,381 (6.3%)	$0.45

            	February	29	37	44	31.4 min	1,873,745	92%	65,929	111,246 (10.6%)	$0.94

            	March	22	47	55	26.3 min	2,985,966	95%	93,183	139,128 (13.3%)	$1.34

            	Quarter	59	112	137	68 min	5.73M	93%	193,483	139,128 (13.3%)	$2.73

          
        

      

      Each month ran as one continuous agent session; a “turn” is one API call, and the whole conversation is re-sent every turn — which is why prompt tokens run into the millions while 92–95% of them are served from the provider’s cache at a fifth of the price. Output tokens include the model’s internal reasoning. ¹ Peak context is the largest single call, as a share of the model’s 1,048,576-token context window — the busiest month used about an eighth of it.


      What did the model get wrong?


      The VAT return prepared by the model was essentially correct: the most important number in the return, which is how much VAT the company was owed by the tax agency, was off by only 7 pence relative to the human-prepared return.


      However, it is instructive to understand what the model got wrong, and why it would matter in practice. Most of the model’s mistakes did not actually have any financial impact, but would nonetheless never be made by a skilled accountant.


      Out of 354 scored checks (59 transactions × 6 criteria), the model failed 20, spread across 18 transactions. Only 1 mistake is serious, we’ll go over it first; the remaining 19 fall into one of two categories we’ll cover below.


      The serious mistake is how the model treated the founding shares. In the UK, a limited company issues “share capital”. Shareholders (including founders) pay the capital into the company’s account, and that should be booked against something like “Called up share capital not paid”, which is called, in the software we used, “Unpaid Shares”. This is the correct way to account for the payment. The model’s choice, which was “Capital Account”, has legal implications, which could conceivably impact the company, and could be challenged during an audit or could be a problem during end-of-year filing of company’s accounts. The essence of the argument is that share capital (“Unpaid Shares”) is not just the founder’s money (“Capital Account”). It’s permanent, creditor-protecting capital with legal strings attached. For example, it can’t simply be paid back to the founder, it also must be appropriately disclosed to the tax agency in the end-of-year filings. What is a further aggravating factor is the amount involved: 10,000 GBP (~13,300 USD). Not exactly spare change. While there is no impact on the VAT return, this is the biggest mistake the model committed in this benchmark.


      For 14 out of the remaining 17 transactions, the class of mistake was confusing the “zero-rated” VAT category with the “tax-exempt” category. There are subtle tax reasons why these two categories, neither of which involve VAT payment, are distinct. The practical impact is small, but a skilled accountant typically would not confuse the two. Interestingly the model is stochastic here – it makes the mistake in January and in February (and it makes the mistake 100% of the time), but it doesn’t make the mistake in March, correctly processing each VAT exempt transaction.


      The final 3 transactions share a slightly obscure reasoning error, and one could argue that in one instance (again, in March) the model was actually correct. At Vineyard Finance we use Wise, which has a slightly peculiar habit of keeping money spread across balances in multiple currencies, even if the user consciously uses only one currency. When spending with the card, Wise grabs the money from various balances in some well-defined order. In our case we had some kind of “cashback” or “fee refund” from Wise, which somehow landed in the USD balance (we don’t normally use the USD balance). So a payment for services in the USD resulted in a “split transaction”, i.e. two transactions across two balances, specifically 0.51 USD and 43.45 GBP. Typically the VAT would be accounted for in the “main” transaction (the 43.45 GBP). In one instance, the model unfortunately “double dipped” – it accounted for the full VAT on the “main leg” (say, the 43.45 GBP), and proportionally decreased fraction of the VAT on the “residual leg” (say, 0.51 USD). This is incorrect, although immaterially so. In a March transaction, the model realised that it would be double counting, so it worked out a correct VAT total and split it between each leg. Unorthodox, but arguably not wrong (the scorer is conservative and still counts the March transaction as an error though).


      What the model always got right


      Just as importantly, it should be noted what the model always got right:


      
        	It correctly classified each transaction to the correct account in the chart of accounts (except the one share capital mistake)

        	It never attached a wrong invoice to a transaction

        	It could disambiguate genuinely tricky inputs, e.g. two same-amount, same-vendor, same-day transactions

        	It correctly disambiguated tricky transactions, such as transfers between company’s banks, single transactions split across two bank feed lines, and a transfer disguised as a card purchase. Until recently, this was only achievable with expensive, frontier AI models, or with skilled, expensive human book-keepers (and not with inexpensive book-keepers, who were generally speaking less good than GLM 5.2 is today).

      


      Where does this leave us? What should we learn from this?


      Book-keeping is quickly becoming a solved problem. The current focus needs to be on building appropriate scaffolding to put these capabilities into the hands of UK startups and SMEs. We are working on such a solution — you can test an open beta of our product at toot-books.com. If you’re interested in automated book-keeping please get in touch at adam@vineyard-finance.com.
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AI content is everywhere on social media, especially LinkedIn

pangram.com · 127 points · Discussion

Two months ago, we launched our Chrome extension to help combat the rising slop problem on social media. It lets users scan posts on social media as they scroll, flagging AI-generated content so they can make informed decisions about how they spend their attention.

Pangram is a research-first company, not just for our industry-leading AI detection algorithms, but for tracking the risk and prevalence of AI-generated content. Social media is one of the hardest domains to study here — much harder than, say, news articles, research papers, or Amazon reviews. But it's also one of the most crucial, because it's potentially the highest-volume source of AI-generated content we face.

We believe it's important to understand this problem so that we can better combat it. That's why we included an opt-in setting in our Chrome extension, to allow users to aid our research by anonymously sharing their scan statistics with us. We've compiled the first few months of this data into the report below.

Key findings:


	One in four longform posts on social media flagged as fully AI-generated

	Of all posts we flagged as AI-generated, two-thirds came from LinkedIn

	Nearly half of X/Twitter articles contained AI writing



AI-generated content is hitting longform the hardest

AI-generated content appeared across all social media platforms in our data set. The average AI rate across all scanned items was 13.8%, but specific rates varied by platform and item length. On four out of five platforms, longer content was more likely to be AI-generated than shortform content. Across all platforms, one in four longform items (25.72% of items over 250 words) were fully AI-generated.



Substack was an exception; there, the rate of fully AI-generated content remained fairly flat, and longer, more substantial posts were actually slightly less likely to be AI-generated compared to shorter ones.

LinkedIn was the most AI-saturated platform, where more than 40% of longform posts flagged as fully AI-generated. However, if we included mixed AI and human content, X/Twitter was the worst off: almost half of X articles were either fully AI-generated (23.9%) or AI-assisted/mixed (22.9%), with only 53.2% of X articles flagging as fully human-authored.



Our data shows that AI-generated content is a problem across all platforms, and it is hitting longform content especially hard. Even Substack, which was the longform platform with the lowest combined AI rate, still saw more than a fifth of its posts (21.9%) flag as AI-generated or AI-assisted. This is consistent with the rise of AI-generated content we're seeing in writing elsewhere, such as in newspaper opinion pieces.

AI slop is flooding LinkedIn

LinkedIn had the highest AI share of any platform across the board. LinkedIn posts made up a third of scanned items, yet it accounted for nearly two-thirds (62%) of all AI content we flagged. Contrary to what one might expect, people are overwhelmingly willing to use AI to speak on their behalf in professional settings that are associated with their real identity, and less likely to use it on casual and anonymous platforms.



LinkedIn also encourages AI use on its platform in several ways, including a built-in "Write with AI" button (now rebranded "Enhance post," but still offering AI writing assistance). People are noticing LinkedIn's growing reputation for slop – perhaps to combat it, an executive at LinkedIn recently announced that the platform would be detecting and downranking AI-generated posts using an in-house algorithm; ironically, the announcement was itself AI-generated. Whether or not the company is attempting to modulate AI in their feed, our users are still seeing a lot of AI writing on LinkedIn.


In our data, Reddit had the highest scan volume of any platform, making up 36.7% of items that we scanned. Yet at just 4.4%, Reddit had one of the lowest combined AI shares of any platform. This is due to a composition effect: replies on Reddit were overwhelmingly human-authored (98.1%) and replies altogether made up 72% of Reddit items that we scanned. Top-level posts on Reddit were much more likely to be AI-written, at 11.6% of posts, in line with X/Twitter's 10.0% AI-saturation. The same pattern held on LinkedIn, albeit to a lesser extent: a top-level LinkedIn post was 1.35x more likely to be AI-generated than a comment.



Although LinkedIn replies were less likely to be AI-generated than posts, the effect reverses when controlling for length: LinkedIn comments were actually slightly more likely to be AI compared to top-level posts. For Reddit, the difference in AI rate was independent of post format – when controlling for length, top-level Reddit posts still had a 5.25x greater chance of being AI-generated.

Reddit's AI-free replies point to a blind spot of many anti-botting strategies. While Reddit's spam policy effectively eliminates accounts that use AI to automatically generate spam replies, this approach only catches the lowest-effort spam content on the platform. Top-level Reddit posts only make up a quarter of all Reddit items, but they have far more audience impact, and their lower volume allows AI-authored posts to slip past volume-based moderation like rate-limiting.

Method and data collection

Collectively, since the Chrome Extension's launch on April 24th 2026, users who opted into sharing their data for research helped us create a dataset of 1,002,627 posts across several of the largest social media platforms on the internet: LinkedIn, Medium, Substack, X/Twitter, and Reddit. Each post in our dataset is counted only once, and we only scan items that are longer than 50 words. Every post was analyzed with Pangram 3.3, our latest AI detection model, which achieves a 0.01% false positive rate. This dataset allows us a direct window into what AI-generated content people are seeing on their feeds at this point in time.

Conclusion

AI writing is now a problem everywhere on social media. This is concerning, but it's in line with what we're seeing elsewhere online: researchers estimated that 35% of newly published websites on the open internet were AI-generated or AI-assisted. An internet that is completely flooded with undisclosed AI content is bleak, but we don't believe it's inevitable. We hope that by providing transparency to AI-generated content online, we can give internet users back some control of how they spend their attention.
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TLS certificates for internal services done right

tuxnet.dev · 104 points · Discussion

  Title is a bit clickbait-y — YMMV, but let me explain why I think “this is the
way”. Let’s start with a simple example — we have a server which hosts bunch
of HTTP services. Some of those services are external, others internal. In
order to reach the internal ones you need to be connected to the VPN.

For the sake of simplicity let’s consider we have two choices:


	We use top-level domain restricted by ICANN for private
use
— e.g. .internal.

	We use a public apex domain that we own — e.g. tuxnet.dev



Grafana would be our example internal app. Let’s assume that it’s reachable on
10.0.1.10 internal IP address and our VPN has DNS resolver features.

What’s wrong with .internal then?

We could simply create a DNS record of type “A” that resolves to 10.0.1.10
internal IP address — e.g. grafana.tuxnet.internal. But then if we don’t
want it to be a plain text HTTP service we would need to create a self-signed
certificate.

The good part is that there are plenty tutorials that show you how to do this
(e.g. this
one).
The ugly part is that suddenly every HTTP client should be configured to trust
this self-signed certificate. Alternatively we could just tell our users to
ignore the TLS certificate errors ¯\_(ツ)_/¯.

How to do it “the right way”

Meet the “split-horizon DNS” configuration. For public DNS resolvers our
grafana.tuxnet.dev domain resolves to a public IP and for clients connected
to the VPN this domain resolves to an internal IP.

The good part is that since it resolves to a public IP we can use some public
CA like Let’s Encrypt or ZeroSSL. The ugly part is that we still need some WAF
rejecting traffic that does not originate from the VPN.

Considering pros and cons of both solutions I think it’s much easier to set up
a WAF in one place (on our server) than to install self-signed certificate on
every machine that joins our internal network (… or advising our users to
suppress the TLS errors).

”Talk is cheap show me the code”

We have theory now, time to get our hands dirty. We will need:


	A VPN with DNS resolver features — I choose NetBird.

	ACME client for issuing a certificate — I choose acme.sh.

	A reverse proxy with WAF features in front of our grafana — I choose nginx.



If you’ve read my other blog posts you probably noticed that I am a fan of
NetBird (sorry Tailscale). Thanks to Custom
Zones feature, NetBird does
all the heavy lifting required for “split-horizon DNS” for us. By using user
groups or peer
groups we can
selectively apply Custom Zones so that server uses public DNS resolver for
grafana.tuxnet.dev.

Why exclude server from that custom zone? It’s not required unless we want to
use http-01 challange. Using
other methods is also possible but for the sake of this blog post I choose
http-01. Ok, let’s get the certificate now with:

acme.sh --issue -d grafana.tuxnet.dev --server letsencrypt --standalone

acme.sh is quite flexible and has a lot of
modes.
The cool part about the standalone mode (enabled with --standalone flag) is
that our nginx doesn’t have to listen on port 80 at all. This port becomes
“active” only when acme.sh gets the certificate.

Ok now we can put nginx into action. This is our config:

upstream grafana {
    server localhost:3000;
}

map $http_upgrade $connection_upgrade {
    default upgrade;
    '' close;
}

server {
    listen our-server.netbird.cloud:443 ssl;
    server_name grafana.tuxnet.dev;
    http2 on;

    ssl_certificate     /etc/ssl/certs/grafana.tuxnet.dev.crt;
    ssl_certificate_key /etc/ssl/private/grafana.tuxnet.dev.key;

    access_log /var/log/nginx/grafana.tuxnet.dev.access.log main;
    error_log  /var/log/nginx/grafana.tuxnet.dev.error.log warn;

    location / {
        proxy_pass http://grafana;
        proxy_set_header Host $host;
    }
  
    # Proxy Grafana Live WebSocket connections.
    location /api/live/ {
        proxy_pass http://grafana;
        proxy_http_version 1.1;
        proxy_set_header   Upgrade    $http_upgrade;
        proxy_set_header   Connection $connection_upgrade;
        proxy_set_header   Host       $host;
    }
}

There is one key setting in this configuration worth explaining — listen our-server.netbird.cloud:443 ssl;. We are binding to the VPN network interface
of our server. Instead of our-server.netbird.cloud this could be a VPN IP
address. In practice this will reject any traffic to grafana.tuxnet.dev that
originates from public internet — this is our Web Access Firewall.

Security is about layers (just like onions and ogres). Our first layer is
split-horizon DNS but if for whatever reason it fails or is cleverly bypassed
we have a 2nd layer - WAF - that should hold the line.

Last but not least — certificate auto renewal. acme.sh has a out-of-the box
--cron flag. Now we need a daily cron job that will call

acme.sh --cron

acme.sh automatically chooses which certificates should be renewed. All we
need to do is to make sure that cron job copies new certificates into the
location defined in nginx’s ssl_certificate and ssl_certificate_key. Nginx
also needs to be reloaded to use new certificates. Our cron job could look like
this:

main() {
    refresh_certs
    sync_api_tuxnet_dev_certs
    sync_internal_tuxnet_dev_certs
    reload_nginx
}

refresh_certs() {
    setcap CAP_NET_BIND_SERVICE=+ep /usr/bin/socat1
    sudo -u acmesh /home/acmesh/acme.sh/acme.sh --cron
    setcap -r /usr/bin/socat1
}

sync_api_tuxnet_dev_certs() {
    local green=$(get_checksum "$API_SRC_KEY")
    local blue=$(get_checksum "$API_DST_KEY")
    local key_allowed_group=www-data

    if [[ "$green" != "$blue" ]]; then
        sync_certs "$API_SRC_KEY" "$API_DST_KEY" "$API_SRC_CERT" "$API_DST_CERT" "$key_allowed_group"
    fi
}

sync_internal_tuxnet_dev_certs() {
    local green=$(get_checksum "$INTERNAL_SRC_KEY")
    local blue=$(get_checksum "$INTERNAL_DST_KEY")
    local key_allowed_group=www-data

    if [[ "$green" != "$blue" ]]; then
        sync_certs "$INTERNAL_SRC_KEY" "$INTERNAL_DST_KEY" "$INTERNAL_SRC_CERT" "$INTERNAL_DST_CERT" "$key_allowed_group"
    fi
}

reload_nginx() {
    nginx -t
    systemctl reload nginx
}

get_checksum() {
    sha256sum "$1" | cut -d' ' -f1
}

sync_certs() {
    local src_key="$1"
    local dst_key="$2"
    local src_cert="$3"
    local dst_cert="$4"
    local key_allowed_group="$5"

    cp -v "$src_key" "$dst_key"
    logger "synced $dst_key"

    cp -v "$src_cert" "$dst_cert"
    logger "synced $dst_cert"

    chown root:${key_allowed_group} "$dst_key"
    chown root:ssl-cert "$dst_cert"
    chmod 640 "$dst_key" "$dst_cert"

}

main "$@"


Small comment about setcap CAP_NET_BIND_SERVICE=+ep /usr/bin/socat1.
acme.sh in standalone mode uses socat in order to listen on port
80. On one hand we don’t want to run acme.sh as root if we don’t have to. On
the other hand port 80 is one of the “privileged ports” and by default,
privileged ports can’t be bound to non-root processes. This is where
CAP_NET_BIND_SERVICE=+ep helps. You can check this
article if you’re
interested more in this topic.

[image: that feeling when TLS just works]

Life’s good, we have a TLS that just works — no matter if the service is
internal or external, no matter if it’s “next day” or “next year”.

Bonus — SANs and CNAMEs

What if we have more internal services? What if we want them under separate
subdomains? Do we need to generate separate certificates for each? The answer
is “no” and we have two solutions for that:


	Wildcard certificates — I’m not a fan of it because of security
implications.

	TLS SAN (Subject Alternative Name) — where apart of CN (Common Name) we define
mentioned SANs. For more info check https://www.ssl.com/faqs/common-name/



So in practice we can create “A” record for internal.tuxnet.dev and then
“CNAME” records for grafana.tuxnet.dev and e.g. analytics.tuxnet.dev that
resolve to internal.tuxnet.dev. Then we generate one certificate like this:

acme.sh --issue -d internal.tuxnet.dev -d grafana.tuxnet.dev -d analytics.tuxnet.dev --server letsencrypt --standalone

where its details look like this:

echo | openssl s_client -connect internal.tuxnet.dev:443 2>/dev/null | openssl x509 -noout -subject -ext subjectAltName

subject=CN=internal.tuxnet.dev
X509v3 Subject Alternative Name: 
    DNS:analytics.tuxnet.dev, DNS:grafana.tuxnet.dev, DNS:internal.tuxnet.dev

All we need to do now is to re-use the same certificate for different server
definitions in our nginx configs.

Summary

We’ve learned how to securely set up TLS certificates for internal services
without creating TLS issues for http clients downstream. All thanks to
split-horizon DNS, WAF and ACME protocol. All for free!


Available at https://news.ycombinator.com/item?id=48846995
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AI changes the economics of software rewrites

thetruthasiseeitnow.com · 92 points · Discussion


          
            
            AI changes rewrite economics because codebases with clear, common patterns get more leverage than proprietary or inconsistent systems.

          
          
My view on software rewrites has changed because of AI.

The quality of AI output isn't determined solely by your prompt.

It's determined by what the model already knows from training data, and the context you give it to work with.

For coding tasks, most of that context is the codebase.

Popular tech stacks have an AI advantage because the model has seen millions of examples, including published sources.

The opposite is true for proprietary languages and private frameworks, with inconsistent patterns - these have to be taught - mostly using the limited context window available to models.

Compare these two workflows:


	Read the feature specification.

	Read a codebase with clear, consistent, well-established patterns.

	Generate the implementation.



Versus:


	Read the feature specification.

	Read an inconsistent codebase with proprietary/legacy languages and historical baggage.

	Read additional examples and documentation.

	Generate the implementation.



In the first workflow, the codebase has established patterns the model easily understands. In the second, the model spends effort inferring them before it can solve the problem.

More context means more tokens, more prompting, more variance, and generally lower-quality output - aka cost.

A rewrite isn't just an opportunity to modernise your technology stack - it's an opportunity to rebuild your codebase around clear, consistent patterns that play to AI's strengths instead of fighting them.

You could either be using AI to solve the problem, or you could spend the time trying to get AI to learn your language first.

That lost time is your competitors' advantage, and the gap is not just speed - it's output quality.

I think this changes the economics of software rewrites.
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Train SIM Created by Just One Person Is Being Called the Best Ever Made

kotaku.com · 90 points · Discussion


              
              I spent a rather embarrassing amount of time trying to match up Running Train‘s hyper-realistic train lines and Japanese terrain with the real world. And in doing so, I paid the game the highest possible compliment. This extraordinarily realistic sim made by one-person development team Novatetsu Games is in fact set in a fictional region of Japan, but is created so lovingly that you’ll believe it’s real life.
 [image: 07 Running Train]© Novatetsu Games / Kotaku I’m not exactly a train enthusiast, nor indeed particularly au fait with the range of train sim games previously available, but in Running Train I’ve found something absolutely captivating. And most bizarrely, I’ve found that quality not by actually playing it, but rather by letting it play itself. While the game encourages you to master the reasonably simple controls of its range of perfectly crafted engines, you can also just set it to play itself and then take over the free camera as it does. Doing so has brought me so much pleasure.
  Played properly, Running Train asks you to carefully control your speed, braking, and prompt, safe arrival at train stations, and rewards or penalizes you accordingly. By turning off in-game guides and even the UI, you can earn higher scores and more credit, contributing to your overall rating for each of the 42 different routes it currently features. These routes feature ten 12-minute routes on the fictional Fukugawa Line, and a further 32 of hugely varying length on the equally made up Sankai Main Line. They can be as short as six minutes, or as long as 44, each set at different times of day.
 And oh my goodness, it’s so pretty. Vast stretches of imagined Japanese towns and countryside have been created (40 kilometers of track, apparently), and it’s not just randomly placed assets. Jumping into that free camera, I couldn’t believe it when I noticed that even powerlines are logically placed, with wires beginning at substations, then stretching across pylon networks. Roads are filled with traffic, cars are parked in bays outside apartment buildings, Shinto temples sit on hillsides, ferries bob on the sea while waves lap onto shores.


 [image: 02 Running Train]© Novatetsu Games / Kotaku The key thing about all these details is that…you don’t see most of them from the train! If you stuck with the driver cam, you’d miss almost all of it. It’s so much effort that the developers could easily have gotten away without, but it adds so much by being included. It’s also possible to play any of the routes in different weather conditions, from sunny days to torrential rain, or indeed in either spring or winter, with optional blizzards covering the entire game in snow.
 [image: 09 Running Train]© Novatetsu Games / Kotaku Zoom out far enough—and for some reason it will let you—and you see the tiles, the roads that don’t line up, and the various tricks and techniques that allow it to look so realistic from low down. But don’t do that! That’s silly. This is a train sim, not a plane sim, you’ve no business in the sky.


 From those who know what they’re doing, Steam reviews could not be more glowing. “Honestly, I really, really do not know what to say,” begins one, before adding, “Hands down the most beautiful train sim that has been released on the market thus far. The modeling is top tier. The environment details, the clouds, the lighting, the weather effects all of it is just absolutely insane!”
 [image: 12 Running Train]© Novatetsu Games / Kotaku Another says, “Best train simulator game so far!” while a third compliments the solo dev for including support for the Zuiki MASCON, a bespoke peripheral for train driving sims.
 This is all for the Early Access release, and there are still big plans to make the game far more detailed. The developer wants to add a passenger system (currently the trains run empty) and a conductor mode, and the ultimate goal is up to 100 km of track. The hope is to have that all done by the end of next year.


 As it is, you can absolutely enjoy it as a top-notch train sim, but for me the experience has been about letting the model railway run itself as I swoop about in the camera. It’s a rare pleasure.
 Running Train is out now in Early Access on Steam for $18.

                          



Original: https://kotaku.com/a-train-sim-created-by-just-one-person-is-being-called-the-best-ever-made-2000699429 · Discussion
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Girls just wanna have fast MPMC queues with bounded waiting

nahla.dev · 90 points · Discussion


  
  Thu, Mar 12, 2026

  
Disclaimer: An earlier version of this post claimed the structure is wait-free, this is incorrect.
Being wait-free requires that failure or suspension of any thread can’t cause failure or
suspension of another thread. This queue in fact does not fulfill that requirement. The main
section which discusses the wait bounds of queue operations has been amended to reflect this, but
other parts of this article have not been. As such there may parts of the text which refer to this
as a wait-free queue, which it is not. I chose to keep those sections to avoid rewriting chunks
of this post after it was already posted.
Thanks for the correction Reddit user matthieum!


After my last post I started working on writing a data structure to facilitate sharing a buffer
mutably between multiple threads. One tangent lead to another and that lead to me getting really
into lock-free data structures so I decided I wanted to make a wait-free queue. This thing seems
decently fast to me and I’m proud of it so I figured its worth writing about it. I also wanted to
write something short and sweet after the novella that was my last post.

To be clear, I am not claiming this data structure is ground-breaking in any way. This is me testing
my intuition of lock-free/wait-free programming. To that end, I’ve kept cross-referencing of other
works to a minimum, only going so far as to benchmark some other queue implementations* on my
machine without peeking at their internals. I’m hoping to get some feedback from people who know
more about this stuff than me, so if that’s you, please feel to give your thoughts!


* When ever I mention benchmarks for “other queues” I’m referencing benchmarks I got through
max0x7ba’s excellent atomic_queue repository. It has a
set of scripts and make files that made it very easy to get a solid collection of benchmarks for
various popular queue implementations.


Design

Theory

The queue works based off a ticket lock wait system. Imagine that there are two ticket dispensers,
one for producers and one for consumers, as well as a set of N boxes next to each other that are
labeled from 0 to N-1. Above each box is a display keeping track of whose turn it is, it shows a
reservation number and a letter to indicate whether it is the consumer or producer’s turn. Each
ticket will have two numbers printed on it, one is the box number, the other is the reservation
number.

The flow for either consumer or producer is simple: take a ticket from the appropriate dispenser,
find the box with the number shown on the ticket and wait for the reservation number on the ticket
to display above the box. Once the reservation number is displayed, one can perform the action
permitted by their ticket, either taking (consuming), or placing (producing) an item.

It’s worth noting that the reservation system here would ensure that for any one box the following
holds true:


	The box starts off being empty

	The first ticket called is a producer’s ticket number

	The same ticket type is never called twice in a row (e.g. producer followed by producer).



This ensures that producers always have an empty box to place an item into, and consumers always
have a full box from which they can take an item out of.

Reality

While that is all nice in theory, we need to step back down to the real world and actually implement
this system. For that, we will be using two AtomicUsize counters, one for producers and one for
consumers, along with two ring buffers. One buffer (the “data” buffer) is used for actually passing
items to/from the queue, and the other buffer (the “state” buffer) keeps track of who owns each
entry in the data buffer. Here the counters are the ticket dispensers, the data buffer entries are
the boxes, and the state buffer entries are the displays atop each box.

The struct we will be working with looks like this:

 1// cache padding added to prevent false sharing
 2
 3
 4/// A wait-free array-based bounded queue
 5pub struct WFQueue<T, const N: usize> {
 6    // NonNull pointers are used instead of boxes to avoid accidental dereferencing which can cause
 7    // UB. Manual allocation is used to avoid accidental calling of drop on values that we no longer
 8    // have ownership of which Box does on drop.
 9    data: NonNull<[CachePadded<T>; N]>,
10    state: NonNull<[CachePadded<AtomicTicket>; N]>,
11    prod_reserve: CachePadded<AtomicUsize>,
12    cons_reserve: CachePadded<AtomicUsize>,
13}



Note: Unless otherwise specified, I assume a system with a usize type that is 8 bytes/64 bits.
While the ideas here work regardless of the size of the system’s usize type, it is much easier
to discuss when given a concrete size. Plus, saying things like “on a system with a usize type
that is N bits, the lower N-1 bits are used for blah blah blah” gets old real fast and I’m
lazy.


The AtomicTicket type is a mere thin-wrapper around an AtomicUsize. AtomicTicket uses the
least significant 63 bits to store a ticket/reservation number, and uses the most significant bit to
represent the type of the ticket (consumer/producer). A state buffer entry’s value is interpreted to
mean that whoever has the corresponding reservation number and ticket type has exclusive read/write
privileges over the data buffer entry with the same index as the state buffer entry.


Note: since we use the most significant bit to store the status of the ticket (as described
above). This means that reservation numbers would overflow at the \(2^{63}\) boundary rather than
\(2^{64}\)


Reservation numbers are produced by atomic counters when incremented by 1 using a fetch add. The
state and data buffer indices, which the reservation number corresponds to, are obtained by taking
the reservation number modulo N, with N being the size of the buffers. However, as division/mod
operations are expensive, we employ the common optimization of forcing the buffer size to be a power
of 2. By forcing N to be a power of 2 we can use N - 1 as a bitwise mask so that for any integer
x the following holds true: (x & (N - 1)) == x % N. In reality the “tickets” don’t have both a
box number and a reservation number, the lower N bits of a reservation number give us the box
number (state/data buffer index) which we obtain via the bitwise-and operation.

The process for a producer to enqueue an item is as follows:


	Increment the producer counter by 1 with a fetch add, storing the value from before the operation
as the reservation number.

	Wait until the state buffer entry’s value corresponds to the reservation number (lower 63 bits
only) and has a status bit value indicating that it is the producer’s turn.

	Store the desired value in the corresponding data buffer slot.

	Toggle the status bit in the state buffer’s entry to indicate that it is now the consumer’s turn
on this slot.



And the process for a consumer to dequeue an item is:


	Increment the consumer counter by 1 with a fetch add, storing the value from before the operation
as the reservation number.

	Wait until the state buffer entry’s value corresponds to the reservation number (lower 63 bits
only) and has a status bit value indicating that it is the consumer’s turn.

	Read the value from the corresponding ring buffer slot.

	Set the state buffer entry’s value to the reservation number reservation_number + N, and a
status bit value indicating that it is the producer’s turn. Here reservation_number is the
number obtained from step 1.



The figure below shows how one entry in the state buffer relates to its corresponding entry in the
data buffer, as well as the breakdown of the state buffer’s bitfield.

 1+---+---+---+-----+-------+-------+-------+
 2| 0 | 1 | 2 | ... | n - 3 | n - 2 | n - 1 | <-- data buffer
 3+---+---+---+-----+-------+-------+-------+
 4  ^   ^   ^    ^      ^       ^       ^         Having the value that matches
 5  |   |   |    |      |       |       |     <-- a state buffer's entry implies
 6  |   |   |    |      |       |       |         ownership of the data buffer slot.
 7+---+---+---+-----+-------+-------+-------+
 8| 0 | 1 | 2 | ... | n - 3 | n - 2 | n - 1 | <-- state buffer
 9+---+---+---+-----+-------+-------+-------+
10                 /         \
11                /           \
12               /             \
13      +------------------------------+
14      | 63         | 62:0            |
15      +------------+-----------------+
16      | status_bit | reservation_num |
17      +------------+-----------------+


Advantages

No CAS Loops, Minimal Cache Contention

One big advantage of this system is the lack of CAS loops. Waiting for one’s turn by repeatedly
reading from the state buffer allows for that slot’s cache to be kept under a shared state (assuming
a MESI cache model), which minimizes contention. The ownership state only ever changes when an actor
has finished their operation, in which case they write to the state buffer slot corresponding to the
data buffer slot they operated on, advancing it to the next reservation number.

Bounded Waiting

Short of thread suspension or failure, any operation on this structure has an upper bound on the
time that it may take. This means that we guarantee that no consumer or producer will experience
starvation, and that all enqueue and dequeue operations will finish, eventually. This however, comes
with the caveat that you must have both consumers and producers running, and that the upper bound
does not account for waiting caused by OS thread suspension or some form of failure. For example, if
a queue is full, and has no consumers running, then no further enqueue operations can ever finish
regardless of how long one waits.

As the system is turn based through the reservation number ordering. The wait time for some type of
actor (producer or consumer) is dependent on its position in the turn queue, and the number of
active* actors of the opposite type. Take for example a queue with \(N = 64\). If we were to attempt
to enqueue 128 items into it, the first 64 would enqueue with no delay. The subsequent 64 however
would have to wait until the first 64 items are consumed. For the 128th enqueue operation, this
means waiting until the 64th item is consumed. Due to the structure of the state buffer, there is an
“early exit” condition of sorts. The 65th enqueue operation from this example would only have to
wait for the first dequeue operation to finish as they both map to the first slot.

In general, if our position in the queue is \(kN + l\) (where \(k \geq 0\) and \(0 \leq l < N\))
away from the start, then we will wait for \((\max(k - 1, 0) \cdot N) + kl\) operations. For the
example from above, we were 65th in the queue. Substituting for \(k = 1\), \(l = 1\) and \(N = 64\),
we can see that our predicted wait time was \(0 \cdot 64 + 1 \cdot 1 = 1\), which is exactly how
many dequeue operations took place before it was our turn.

This can be trivially shown to work the same way for consumers. Additionally, this cost will scale
down linearly** with the number of actors of the opposite type as the waiting one. This means that
the upper bound on our wait time can be expressed as \(((max(k - 1, 0) \cdot N) + kl) / j\) where
\(j\) is how many active actors of the opposite type to our waiting one there are.


* Active is taken to mean an actor that is working on their operation. As we’ll see later we do
provide “drivable” operations. Such operations, if not driven periodically, will cause deadlock.



** Not accounting for cache contention and overhead created by multiple cores/thread accessing
the same memory.


Minimize Head of Line Blocking

This implementation also minimizes head of line blocking by allowing consumers and producers to race
ahead of each other. Due to the structure of the state buffer, a consumer, or producer, which
experiences a slow down, will only impact their own slot. For example, if 2 producers were enqueuing
items, and the first one slows down or temporarily hangs on the first enqueue operation, the second
producer could still freely enqueue up to \(N - 1\) items* before being blocked. The second producer
will only be blocked on the \(N\)th operation if the first producer’s enqueue hasn’t finished, or if
it finished but the item hasn’t been consumed by a dequeue.

Similarly, if there were 2 consumers running and the first, for whatever reason, slows down or
stops, then the other will remain unaffected, for \(N - 1\) operations*.


* We assume a completely empty queue for the producer’s case, and a completely full queue in the
consumer’s case.


Drivable Enqueue/Dequeue Operations

By default an enqueue or dequeue operation will spin and wait until its turn, after which it will
perform the desired operation. This isn’t always desirable. As an alternative, a drivable version of
each operation is provided. The drivable version returns a struct which borrows from the queue and
has one method, drive, that takes an argument, num_attempts, which is the number of times to
attempt the operation before giving up and returning to the caller.

Since the effects of head of line blocking are minimized, it is possible to use this feature in an
event loop or some other kind of async processing without heavily impacting other queue operations.
The extent to which this may disrupt other queue operations of course varies depending on the amount
of actors performing queue operations and the frequency of driving/polling.

Technical Limitations, Notable Behaviors

Possible (but Unlikely) Undefined Behavior

While the queue is designed to work even when integer overflow occurs, there is technically a risk
of undefined behavior present. Long story short: Given a system with a usize type that is \(n\)
bits large, if you attempt to enqueue \(2^{n-1} + 1\) items, and the first enqueue operation hasn’t
finished by the time the last runs, there will be a race condition.

This occurs at the \(2^{n-1}\) boundary because, as mentioned earlier, we mask the highest bit of
the reservation number and use it to indicate the ticket type. As such, the reservation number
overflows earlier than a usize type normally would. This overflow causes the reservation number
for the \(2^{n-1} + 1\) enqueue operation to be 0, the same as the number for the first operation.
This triggers a race condition as both producers attempt a non-atomic write to the same memory
address.

This problem is also relevant if the data type the queue is transmitting can’t be copied more than
once. Dequeue operations are bitwise copies of data buffer entries, which for types such as a Box
or Vec is problematic. The existence of two or more bitwise identical copies of such types could
cause various errors and undefined behaviors such as double-frees and accessing invalid memory. As
such, attempting to dequeue \(2^{n-1} + 1\) items all at once also risks a race condition between
the first and last operation.

This behavior is obviously extremely unlikely. It would require spawning \(2^{n-1} + 1\) many
threads and having them all attempt to enqueue at the same time, or creating \(2^{n-1} + 1\)
drivable operations then proceed to drive the first and last operation at the same time.

For a systems where the usize type is 32 bits large, this would be a little over 2 billion items.
Most systems these days however have a usize type that is 64 bits large. On such systems, you
would need around 9.22 quintillion items to even have a chance at triggering this behavior.

Costly Drivable Operation Drops

A problem with the design of this structure is that dropping the drivable operation structs is not
cheap. In fact, the drop operation simply drives the operation to completion. The state buffer only
keeps track of who’s turn it is, and each producer/consumer only knows to wait until its turn before
performing its operation and advancing the state buffer slot to the next consumer/producer. Thus
drivable operation must wait until their turn to complete their operation and advance the state
buffer slot lest the queue lock up.

This means that once one commits to performing an operation by incrementing either one of the
counters, they must fully drive that operation to completion. Otherwise, that buffer slot becomes
permanently disabled, and any subsequent operations which land on that spot will be stuck forever as
they wait for the dropped operation to complete.

Benchmarks

Methodology

To test the throughput of this system, a synthetic benchmark was designed to measure the time it
takes to enqueue and dequeue \(2^{24}\) items. The items are of type usize, which on my system has
a size of 64 bits. The benchmark had three categories:


	N consumers N producers, from N = 1 to N = 8.

	1 consumer N producers, from N = 2 to N = 15 producers.

	1 producer N consumers, from N = 2 to N = 15 consumers.



For cases 2 and 3 measuring N = 1 is obviously unnecessary as that is covered by case 1.

The criterion crate/framework was used for obtaining benchmark results, measurements were taken
with a minimal number of programs running*. The system used to make the measurements has the
following (relevant) specs:

CPU: Ryzen 7 7800x3D

Memory: 32GiB DDR5, factory overclocked to 6000 MT/s

Operation System: Fedora Linux 44, kernel 7.0.4

Rust version: Stable 1.95.0


* Restricted to system background processes/services, the Gnome desktop environment (ver. 50),
and a terminal running the benchmark


Results

N Consumers N Producers


  
      
          	# Producers/consumers
          	Mean time
          	Throughput (in millions of elements/s)
      

  
  
      
          	1
          	273.83 ms
          	245.08
      

      
          	2
          	1.6282 s
          	41.217
      

      
          	3
          	1.5460 s
          	43.409
      

      
          	4
          	1.1904 s
          	56.376
      

      
          	5
          	1.3291 s
          	50.491
      

      
          	6
          	1.2740 s
          	52.676
      

      
          	7
          	1.2557 s
          	53.444
      

      
          	8
          	1.2323 s
          	54.458
      

  


1 Producer, N Consumers


  
      
          	# Consumers
          	Mean time
          	Throughput (in millions of elements/s)
      

  
  
      
          	2
          	1.7334 s
          	38.715
      

      
          	3
          	1.4798 s
          	45.350
      

      
          	4
          	1.3076 s
          	51.324
      

      
          	5
          	1.3209 s
          	50.804
      

      
          	6
          	1.3080 s
          	51.306
      

      
          	7
          	1.3108 s
          	51.198
      

      
          	8
          	1.2972 s
          	51.734
      

      
          	9
          	1.2118 s
          	55.378
      

      
          	10
          	1.1153 s
          	60.168
      

      
          	11
          	1.0780 s
          	62.251
      

      
          	12
          	1.0267 s
          	65.362
      

      
          	13
          	979.17 ms
          	68.537
      

      
          	14
          	946.06 ms
          	70.935
      

      
          	15
          	908.89 ms
          	73.836
      

  


1 Consumer, N Producers


  
      
          	# Producers
          	mean time
          	Throughput (in millions of elements/s)
      

  
  
      
          	2
          	1.6983 s
          	39.516
      

      
          	3
          	1.3665 s
          	49.110
      

      
          	4
          	1.2241 s
          	54.823
      

      
          	5
          	1.2093 s
          	55.495
      

      
          	6
          	1.2463 s
          	53.845
      

      
          	7
          	1.2616 s
          	53.193
      

      
          	8
          	1.2981 s
          	51.699
      

      
          	9
          	1.1763 s
          	57.049
      

      
          	10
          	1.1314 s
          	59.317
      

      
          	11
          	1.0601 s
          	63.302
      

      
          	12
          	1.0314 s
          	65.064
      

      
          	13
          	958.98 ms
          	69.980
      

      
          	14
          	936.77 ms
          	71.639
      

      
          	15
          	911.65 ms
          	73.612
      

  


Analysis/Conclusions

Compared to other queues I’ve benchmarked, this queue’s performance seems to be pretty good. It does
lag behind in the 1 consumer 1 producer case due to needing to manage the state buffer since it
lacks a specialized implementation. However, as the number of consumers and producers starts to go
up, it certainly seems to scale well. While the results I got from benchmarking other queues aren’t
presented in this post, as comparison isn’t the point, they are still linked below as part of the
repo in the “Source Code” section. The file will be titled atomic_queue_personal_results.txt for
those wanting to cross reference those results with the tables from above.

There does exist a strange pattern in the N consumers N producers test where performance peaks at
N = 4, sharply degrades, then slowly improves. I was originally under the impression that the reason
behind performance dipping past N = 4 was due to the fact that my processor only has 8 physical
cores. However, once I added the other two cases to my benchmark it became apparent that is not
necessarily true as the performance peaks for either case occur when using all available logical
cores. I believe that a different ratio of consumers to producers would yield greater maximum
throughput than I found in my testing, but I’d like to set this project aside for now, so I’ll leave
that for another day.

Source Code

The source code for my implementation, along with unit tests and benchmarking code can be found
below.

https://github.com/nahla-nee/wfqueue






Original: https://nahla.dev/blog/waitfree_queue/ · Discussion
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Opinionated and Easy Pi.dev Configuration

lazypi.org · 82 points · Discussion


  
    ...entirely opposite of what i want Pi to be.

    — Mario Zechner, creator of Pi

  

  Pi coding agent · instant setup

  
  One command. Everything configured. Nothing to research.

  
    One command installs 60+ community skills, 67 themes, MCP support, sub-agent
    support, Claude Code CLI provider support, memory, and more. You're left with a curated starting point that gets you an exciting, useful experience immediately, without the research and configuration tax.
  


  
      ❯ npx @robzolkos/lazypi

      
      ◆ Install everything or pick packages?

      ● Install all (recommended)

      
      ✔ pi-subagents installed

      ✔ pi-memory-md installed

      ✔ pi-mcp-adapter installed

      ✔ 67 themes installed

      ✔ 60+ skills ready

      
      ◆ Done. Run pi to get started. 

    


  Every package hand-picked from the Pi community.




Original: https://lazypi.org/ · Discussion
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Show HN: Analog Watch

analog.watch · 81 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://analog.watch · Discussion
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Show HN: Getting GLM 5.2 running on my slow computer

github.com · 60 points · Discussion

A few days ago I found myself trying out GLM 5.2 and was really positively impressed. The capabilities and security I was getting from this LLM are similar to those I've gotten from models like Claude or GPT, and this really surprised me.But then I thought, "I wonder how it would work on a normal computer like mine," and above all, "I wonder if it would work without going into OOM on a computer like mine." So I started working with the help of agents to test this possibility.
I started converting the model to int4, understanding MTP usage, and if possible implementing DSA for long context. How it responds in int4 and whether the quality is maintained or not. Until I got to the point, on my computer with 32GB of RAM, I was able to communicate with GLM 5.2 with times that, of course, aren't high in cold start, but even then, we're talking about 0.1 tok/s, but that wasn't important to me. The important thing was the journey to reach this goal. I just wanted it to work at all costs, even slowly.
So I created Colibrì, which was born from a very simple idea, to be honest, but tested in every way, where a 744B Mixture-of-Experts model activates only ~40B parameters per token—and only ~11 GB of those change from token to token (the routed experts). So:
The dense part (attention, shared experts, embeddings—~17B params) stays resident in RAM at int4 (~9.9 GB); The 21,504 routed experts (75 MoE layers × 256 experts + the MTP head, ~19 MB each at int4) live on disk (~370 GB) and are streamed on demand, with a per-layer LRU cache, an optional pinned hot-store, and the OS page cache as a free L2.
The engine is a single C file (c/glm.c, ~1,300 lines) plus small headers. No BLAS, no Python at runtime, no GPU.No GPU or serious hardware because I don't have that hardware so I can't test it on hardware that is more powerful than my computer.Colibrì is a one-person project, written and tested entirely on a 12-core laptop with 25 GB of RAM — the numbers above are the ceiling of what I can measure at home.
Any feedback is welcome! (and if anyone wanted to participate in the project I would be delighted)
Repo: https://github.com/JustVugg/colibri


Original: https://github.com/JustVugg/colibri · Discussion
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A road to Lisp: Why Lisp

scotto.me · 59 points · Discussion

 The question that most programmers face when seeing some Lisp code for the first time is, without doubt, “what the hell is this?”. I asked myself the same thing when I first read its unconventional syntax: all those parentheses, the weird indentation, and who thought to use the first argument of format to print to stdout?

(defun flip-coin-for-real ()

  (<= (random 100) 80))

(defun hello-lisp ()

  (write-line "What is your name?")

  (let ((name (read-line))

      (learn-it (if (flip-coin-for-real)

                  "should"

                  "should not")))

    (format t "Hello, ~A.~%" name)

    (format t "The Oracle said... you ~A learn Lisp!~%" learn-it)))




After getting comfortable reading code with so many parentheses, I had to learn how to use packages and symbols, how to create new projects and import libraries, how to use the REPL, and how to use conditions and restarts. Most importantly, I had to switch to a new way of thinking when constructing algorithms.

The Lisp journey has a steep learning curve compared to most common languages. But it can also unlock skills that those languages never will. Why? Because in Lisp you can do things that are not possible in other languages. Lisp enables new possibilities and allows algorithms to take different shapes, giving the programmer more power and flexibility.

Paul Graham coined the term Blub paradox to explain why it is difficult for programmers who have only used less powerful languages to understand the power of Lisp. In short, it’s because they are missing the concepts needed to perceive what is lacking in those languages and the advantage Lisp has over them. Louis Armstrong said something similar about jazz:


If you have to ask what jazz is, you’ll never know.
— Louis Armstrong.



In this article, I’ll explain a few features that show why this special language is worth learning. It’s not an easy path, and to truly grasp its power you’ll need to use Lisp yourself. And even if you don’t end up using Lisp, you will gain a different perspective on what programming languages can do.

Lisp is going to make you a better programmer because it changes the way you think about problems using code. To be more specific, it will teach you an approach that is not possible with other programming languages. You will be able to program Lisp itself and thus adapt the language you use to the problems you are solving. Using Lisp, you will learn to grow the language toward your problem, then write the program in that language.

Extensibility

Lisp is extensible within itself. Experts — called lispers — commonly refer to it as the programmable programming language
Launch HN: Context.dev (YC S26) – API to get structured data from any website
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Launch HN: Context.dev (YC S26) – API to get structured data from any website

context.dev · 56 points · Discussion

Hi Hacker News, I’m Yahia. I built Context.dev (https://www.context.dev/) to make it really easy to integrate web data into your products and agents.Here’s a demo video: https://www.tella.tv/video/build-faster-with-context-dev-api...
Since it’s an API, here are the docs: https://docs.context.dev/quickstart.
You can send us a URL and get back clean Markdown, rendered HTML, screenshots, extracted images, etc.. You can also send us a domain and get company or brand context: name, description, logos, colors, fonts, social links, screenshots, style information, and related metadata. For more custom use cases, you can send a URL plus a JSON Schema and ask us to extract structured data from the site into that shape. For example, you might ask for pricing plans, product categories, office locations, support links, integration partners, or anything else that is visible on the public site.
The goal is to give developers the output they actually want. Raw HTML is rarely the useful thing; the useful thing is usually Markdown for a model, JSON for an application, a logo for a UI, or a structured company profile for an agent.
Before, I worked at Amazon and Sunrun, and co-founded StockAlarm.io & essense.io, both of which were acquired. Also, I built knifegeek.io, which scraped pocket knives from across the internet and listed them easily. The project is outdated now (coming back soon) but back then it hit the frontpage of hacker news and people seemed to like it: https://news.ycombinator.com/item?id=34604281.
Just before Context.dev, I built Brand.dev. The idea was that your software product should automatically know about your customer if they sign up with a corporate email. The API pulled brand data such as logos, backdrops, name, description, industry, and more from the public web and surfaced it to your product to integrate as part of their onboarding experience. That’s worth doing because conversion rates on onboarding improve dramatically when you go from “enter all this info” to “confirm all this info” (and there was never any privacy concern all the information is public).
That was a nifty niche, but the more customers used it, it became obvious that “brand data” was only one slice of a larger need. People started asking for things like screenshots, structured extraction, and LLM ready data. So I expanded to Context.dev, and applied to YC (got rejected after an interview), then kept going and re-applied at which point I got in as a solo founder.
People use Context.dev in more ways than I can list, but here are some: keeping context up to date on customer websites for chatbots - building beautiful brand assets/ads for customers - enrichment flows using agent harnesses like eve.dev - crawling customer websites into chatbot knowledge bases - turning GitHub repos into branded docs sites - academic journal and PDF crawling. There are a ton more examples at https://www.context.dev/customers.
We know that many crawlers are not behaving like good citizens on the web, and the entire space has a bad reputation as a result. At the same time, customers are not usually trying to buy “scraping”. They are trying to make a support bot work, personalize onboarding, enrich CRM records, generate docs, monitor leads, or let an agent research a company. There are lots of legit use cases. We want to satisfy those while being respectful of everyone involved.
We maintain a caching layer and avoid hammering websites. Customers can configure the cache, but if we find we’re sending too many requests to a url in a certain amount of time, we step in and tone it down. Websites can opt out of our service, and we respect these requests and add them to our block list.
We focus on customers who want to build cool things for their users. Enriching onboarding is a popular use case. So is integrating context about their own websites (things like support bots), and building agents that can automatically reason about complex tasks involving the internet.
We only allow customers to use brand data to identify a specific customer on their software, you cannot use it in your own materials or to imply endorsement.
I'd love to hear your feedback about the product in the comments, thanks!
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Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.

Original: https://mitpress.mit.edu/9780262053198/simpolitics/ · Discussion
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When I read papers, I have to jump between multiple tabs to find the dataset, code, videos, peer reviews, and so on. I tried to fix this with this project.It started as a project just for papers on arXiv, but after its initial success on Twitter (got like 1.9k views: the most I have gotten for a post), I have now expanded it to include other openly available papers from PubMed Central, bioRxiv, medRxiv, and eLife. These papers have been linked with their genes, proteins, diseases, drugs, clinical trials, 3D protein structures, code, and cited and similar papers.
This project now has four parts:
First, a map. I embedded nearly 8.5M papers (with SPECTER2), ran UMAP for 2D representation, and rendered them as a scatterplot. The dots can be clicked to see brief information about the papers, like an LLM TLDR, key findings, peer reviews, linked entities, and more. The clusters are also labeled, though you might have to zoom in.
Second, I built a detailed paper page for each paper. They give you the paper's full text, images, videos, peer reviews (from OpenReview), GitHub links, Hugging Face dataset/model links, clinical trials, genes, diseases, 3D protein structures, cited papers, and similar papers. You can also copy the whole page, including the full paper text and image URLs, as markdown for your LLM.
Third, I have released an extension so you can read all this information in your sidebar by clicking "open in Tomesphere" that shows up in arXiv, PMC, bioRxiv, Google Scholar, or medRxiv. I have tried to provide as much information as possible in the extension, though for things like viewing all the images or a 3D protein structure, you might still have to go to the paper page using the link provided in the extension.
Fourth, all this data is available for your LLM via MCP. The MCP does have a 50-query free limit (this jumps 10x with signup).
Note: this project is still in beta, so papers might have some mismatched information. I am rolling out feedback forms soon to improve the data quality. Thank you so much for taking the time to read this.


Original: https://tomesphere.com/atlas · Discussion
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How to Start a Ruby Meetup
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A practical guide for starting and sustaining a local Ruby meetup — from finding your first venue to keeping it going years later.




Why Bother


Ruby is more than a programming language - it’s a community. Meetups are what keep that community alive. An active meetup scene produces the people who later travel to conferences, give talks, and build open source.


A local meetup is where a junior developer gets inspired. It’s where someone lands a job because they had the right conversation. It’s where someone stuck on a bad project hears a talk that finally cracks the thing they’ve been fighting for weeks.


None of that happens online. You do not need a big reason to start a meetup - you just need to want one to exist.



  
    “I learned Ruby in my local meetup in my city. When I was going to that local meetup, I had contact with Ruby. So that's why I'm so deeply connected with community — because I learned that way.”

  

    
      
        
      
    
    
      
    
  





Starting From Zero


The first meetup is the hardest. You have no experience and no idea if anyone will show up.


It’s fine, we’ve all been there. Do the minimum that gets some Rubyists into a room, and worry about everything else later.


Your first venue


Secure a venue for a specific date. Without a place to meet, there can be no meetup.


The best first venue for a tech meetup is often an office. Many companies have meeting rooms and common spaces sitting empty in the evenings. A Ruby shop is the obvious first call, but any tech company with a suitable space works. They get their name mentioned to a room full of developers and you get a free room.


Universities, co-working spaces - or even bars or bakeries - are other options. All you need is enough chairs, somewhere to plug in a laptop, and ideally a wall or screen to project on.



  
    “When I started these meetups, my first call was to one of my former employers. They are a Ruby shop, and I knew they had a pretty nice meeting room.”

  

    
      
        
      
    
    
      Hans Schnedlitz
      
        Vienna.rb
      
    
      
    
  


Create an event


Once you have a venue, pick a date and put up an event listing. It needs only the basics - the date, time, location, and a sentence or two about what the meetup is. You can add speakers and program details as they are confirmed.




Get the word out


For the first event, promotion is simple. Just tell everyone you know! Email and text the Rubyists in your contacts. Message colleagues and former colleagues who write Ruby. Post in whatever Slack, Discord, or social channel your local community already uses.


That is enough for starters. The systematic side of getting people through the door comes later, once the meetup is a recurring thing.


Five people is fine


The first event will probably be small. That’s fine - it’s a first event. Some of the best ongoing meetups started with a handful of people. What matters is that the people who came had a decent time and would come again.


Don’t measure the first event against a full room. You created something that didn’t exist before, and people showed up and connected because of you!





Your Format


Every meetup is different - there is no format to rule them all. Find something that works for the specific group of people who show up in your specific region.


That said, some formats are more common than others.


Talks


The most common meetup format is two or three talks, followed by — or interspersed with — time for people to hang out and talk to each other. It works because talks give people something to react to. They create shared context that makes starting conversations easier. “What did you think of that talk?” is a much lower-stakes opening than “So, what do you work on?”


For talk length, shorter is almost always better. A talk that runs long eats into the time people came for: seeing each other and talking.


Talks may be the reason people come to the meetup, but the conversations are the reason they come back.


Alternatives


A hack night where people bring projects to work on and help each other. This works well for communities where developers already know each other well enough to be comfortable working alongside strangers. It is harder to run cold, because newcomers don’t know what to work on or who to ask for help, but it can be a great change of pace for a group that’s been running a while and wants variety.


A workshop where one person leads a hands-on exercise. This requires more preparation assumes attendees have laptops and - most importantly - a willingness to code with others. It’s great when it lands, but harder to run than the alternatives.


A hangout puts the focus on the community and nothing else. No talks, no workshops, no pressure - just drinks, food, and conversation.







If you have a meetup and nobody is around to hear about it, are you actually having a meetup?


Promotion isn’t most developers’ idea of fun. The good news is that meetup promotion is mostly unglamorous, repeatable work - not clever marketing.


Invite people personally


The single most effective thing you can do is invite people directly. A message from a real person - “we’re running a Ruby meetup on the 14th, you should come” - lands in a way no public post does. It says the event is worth showing up to, from someone who would know.


Go through LinkedIn and find Ruby developers in your city. Start with your own network - if you’re thinking of starting a Ruby meetup, you almost certainly already know someone local. Reach out to them first. It’s time-consuming, but it’s the most reliable way to fill a first or second event.


Just keep posting


Public posts still matter. You just have to accept that most people will see one of them, not all. Post when you open sign-ups and post when you confirm a speaker. Post the week of the event, and again the day of. It feels repetitive to you - it’s not for everyone else.


Target places where your local community already gathers, for example Slack, Discord, regional Ruby groups or social media.


Consistency


A meetup that happens every second month on the third Tuesday becomes a fixture. People know when it is and plan around it. They might even bring someone new!


A meetup that happens sporadically, never becomes a habit for anyone and the group never builds momentum.


Pick a cadence - monthly is most common, but bi-monthly or even quarterly works too - and hold to it. Even when a given month is inconvenient, try to run something anyway. A small event beats no event at all.


Word of mouth


After six to twelve months of consistent events, promotion takes less effort. People mention the meetup when a colleague asks where to meet other Rubyists - the word spreads.


You cannot speed this up. It happens because the meetup is fun and the people who go want others to go too. The only way there is to run good events consistently and wait.





Speakers & Talks


Getting speakers for a local meetup is less daunting than it seems, but it takes active effort. Sometimes volunteers appear on their own - just don’t count on it.


Ask directly


The best way to get speakers is to find someone who has been working on something interesting and send them a message. Not a general “Anyone want to speak?”, but a direct: “I think what you’ve been building with Hotwire would make a great talk. Would you be up for it?”


Someone who has never given a talk before will say yes far more readily to a specific invitation than to an open call. They know you want to hear about their thing in particular.


Lightning talks


A ten-to-fifteen-minute talk is approachable for a first-time speaker. They don’t have to fill forty minutes. They can show something they built, walk through a problem they solved, or share a technique they’ve been using.


Short talks also fit more speakers per event, which means more people get the experience of speaking in front of a room. Speakers who start at meetups often go on to give conference talks. Your meetup is the first rung.







Most meetups do not need much money. The venue is usually free, so the only real cost is food and drink - and even that is optional.




Some meetups run with no budget at all. If you want to offer food and drink — which makes evenings more social and keeps people around longer — you will need either a small budget or a sponsor.


The most common model for meetup food is a single sponsor who covers pizza and soft drinks in exchange for a short mention or presentation at the start of the event. It’s a clean exchange that has worked for decades. The most natural sponsors are the same people who host your venue. You find sponsors much the same way you find speakers or venues - look around your local circle for companies that fit, and reach out.







Running the Event


The logistics of a meetup are not complicated, but the ones that go wrong tend to go wrong quietly — you don’t notice until you’re standing in front of thirty people and the projector won’t connect.


Projectors are evil


Bring an HDMI adapter, and a USB-C to HDMI adapter for good measure. Confirm before the event that the venue’s projector or TV is accessible. Know where the input selector is and know how to turn up the volume. The question is not if you’ll have AV problems - it’s when.


If the venue has no projection setup, a large TV that speakers can connect to directly often works fine for a small room. Once you’re over thirty people, some form of projection becomes necessary — people in the back can’t see a laptop screen.


Help people find you


Even a perfect description of the location won’t stop people from getting lost. Be reachable if someone can’t find their way. Keep a sheet of paper and a marker handy to point people in the right direction, and post photos of the entrance so people know what to look for. This matters most when the venue is inside an office building.


Name tags


When a meetup is new and attendees don’t know each other, name tags genuinely help. They let people approach strangers without the awkwardness of asking for a name they missed. They also give introverts a lower-friction way to read the room and decide who to talk to.


Once your meetup has a core of regulars who all know each other, name tags matter less. But in the beginning they do real work.


Start on time


Start within ten minutes of the announced time, even if not everyone has arrived. People who showed up on time shouldn’t be penalized for the people who didn’t. Starting late just trains everyone to arrive late.


It’s a small thing that signals that you are organized, you respect people’s time, and the meetup is a real event.





Building Culture


A meetup’s culture is not what you write in the code of conduct. Culture is built by what is tolerated, what is celebrated, and what the organizer visibly cares about.


Make the code of conduct real


Post your code of conduct somewhere visible. Mention it briefly at the start of the event — not the legalese. Just tell people what this community expects, and what to do if something unpleasant happens. People notice when an organizer takes this seriously.


Welcome new people explicitly


At the start of each meetup, ask who is here for the first time and give those people a moment of recognition. Invite regulars to introduce themselves to newcomers. Make an effort to talk to newcomers specifically. It’s a small thing that dramatically changes the experience for someone arriving alone.


A meetup where regulars only talk to each other is not welcoming, even if it is technically open.


Model what you expect


The standards of the room come from what you model and what you permit. If you treat speakers with visible respect, attendees follow. If you shut down a dismissive comment in the Q&A, you signal what the community values. If you publicly thank the people who do the unglamorous work — booking the venue, buying the food, setting up chairs — you reinforce that those contributions matter.


You don’t need a manifesto or an elaborate onboarding process. You need to show, consistently, what kind of room this is.





Keeping It Fun


The hardest part of organizing a meetup is not the first event. It is the tenth, when the novelty has worn off, and you are tired, and you have to do it again.


Burnout is real and predictable


Running a meetup on any frequency costs time and energy, no matter how much you enjoy it. The preparation, the back-and-forth with speakers and venues, the promotion, the evening itself — it adds up. Most organizers who burn out do so quietly. They skip one month, find a reason to skip another, and just like that the meetup stops happening.


The best prevention is to not organize the meetup alone.



  
    “For me, running the meetup every quarter is the perfect frequency. It gives me enough time to prepare, but is regular enough to become a sort of constant in Vienna. Doing it more often would burn me out, and doing it less often would just lead to it fizzling out I think.”

  

    
      
        
      
    
    
      Hans Schnedlitz
      
        Vienna.rb
      
    
      
    
  


Find a co-organizer


A co-organizer is not your assistant. They are someone equally invested in the meetup continuing, who can run it when you cannot. They share the cognitive load of remembering what needs to happen and when and they cover for you when you are sick, traveling, or just depleted.


Finding a co-organizer is easier if you look for one actively rather than waiting for someone to volunteer. Ask a regular who seems particularly engaged and offer to share the role explicitly rather than asking if they “want to help out”.


Mix it up


The surest way to keep going is to keep it interesting for yourself. Running the exact same evening on repeat is how it turns into a chore. So change something! Swap talks for a hack night, move to a new venue, add a seasonal twist. Showing up with a batch of Christmas cookies costs almost nothing and livens up the whole room.


If you’re getting bored, it’s likely the rest of the attendees are too. Keeping it fun for yourself is a great way to keep it fun for everyone else.





Growing & Evolving


Most meetups that are doing well will, at some point, face the question of what comes next. These are good problems to have.


When to grow and when not to


A meetup does not need to grow to succeed. A consistent twenty-person event in a city is worth more to the community than a hundred-person event that happens twice and stops. Chasing attendance numbers pushes you toward decisions — bigger venues, more marketing, more elaborate programming — that add overhead without adding value.


Grow when you are turning people away, when you’ve found a venue that supports more people at no extra cost, or when the community explicitly wants more. Don’t try to grow to prove that you are succeeding.


Connecting to the broader Ruby world


Your meetup does not exist in isolation. Ruby Central, which supports meetups and conferences globally, can connect you with other organizers, grant funding, and sponsor relationships. Joining the Ruby Central Slack and the Ruby meetup organizers’ group gives you access to people who have already solved the problems you are running into.


Connecting with regional conference organizers is worth doing too. Many conferences — Rocky Mountain Ruby, Blue Ridge Ruby, Helvetic Ruby, Tropical on Rails — have explicit relationships with local meetup communities. They promote each other and share audiences. Some conferences have grown directly out of meetups. Irina Nazarova started a monthly Ruby meetup in San Francisco, which eventually became the foundation for SF Ruby Conference.


A meetup that stays connected to the broader Ruby community — through newsletters, Slack groups, conference cross-promotion, and relationships with other organizers — is less isolated when things get hard. And when things go well, that connection is how your local community becomes part of something larger.



  
    “I was running a monthly meetup, and I thought, well, we need this kind of extra event for the meetup to also, once in a while, become something bigger... something more noticeable.”

  

    
      
        
      
    
    
      Irina Nazarova
      
        SF Ruby Conference
      
    
      
    
  


Handing it over


If you have been running a meetup for several years and are ready to stop, the best outcome is not for it to quietly die. It is for it to continue under someone else.


The most natural successor is someone who already cares about the meetup and knows how it works. The transition is easier if you have shared the organizing work rather than done everything yourself. Give someone responsibility for speaker coordination or venue booking for a few months before you hand over. By the time you step back, they will already know how the meetup works from the inside.


A meetup that has served a community for years deserves a real transition, not a slow fade.




Original: https://guides.rubyevents.org/meetups/ · Discussion




How to Follow a Drummer


27

How to Follow a Drummer

drummate.app · 27 points · Discussion


    DRUMMATE

    
    Teaching machines the musicianly thing

    

    Almost every electronic music setup makes the human follow the machine. The click is the boss. The sequencer is the boss. The DAW timeline is the boss. Speed up into a chorus and the machine does not care; it just keeps going, and now you are wrong.


    I spent the last while building the opposite: a system where the drummer is the boss and everything else follows - tempo, dynamics, feel, fills, endings. It started as an Android app built with a drummer I met online, but the core problem is platform-agnostic and it turned out to be much more interesting than I expected. This post is the writeup, including everything I got wrong.


    Hits are not a clock


    The first idea everyone has (including me): take the kick drum, turn each hit into a pulse, feed that to your clock input. Done, right?


    A real kick pattern is not a clock. Play anything with syncopation and the pulses land on offbeats. Play a fill and you fire six pulses in half a beat. Play a section where the kick lays out for a bar and your clock stops dead. A drummer playing a perfectly steady tempo still produces wildly uneven hit intervals, because the hits are music, not a metronome.


    Tap-tempo boxes have the same problem one layer up: most of them just average recent intervals, so one fill yanks the tempo around. And resetting your sequencer's phase on every kick - another popular idea - believes every kick is beat one, which is perfect right up until the drummer syncopates and your whole rig snaps to the wrong downbeat mid-groove.


    A hit should be treated as evidence, not as a command. Following a drummer, not obeying one.


    Division is free, multiplication is prediction


    Here is an asymmetry that took me embarrassingly long to see. Clock division is causal: every incoming pulse just advances a counter, tempo never needs to exist, and it works at any speed. This is why a modular clock divider fed from a drum trigger feels bulletproof.


    Multiplication is different. To fire the second 16th note between two hits, you need an opinion about when the next hit will land. Anything that ratchets, arpeggiates, or runs a synced delay is secretly carrying a tempo model. The cheap ones assume a BPM floor and fall apart below it. The honest ones have to solve the actual problem:


    Given the hits so far, where is the grid?


    The estimation layer


    What worked for me is a free-running clock that is steered by the playing rather than driven by it. A software phase-locked loop with a beat-aware front end:


    
      	Hits arrive as timestamped onsets.

      	The tracker fits them against a grid hypothesis: a period (tempo) and a phase (where beat one is), with the downbeat inferred from accent patterns across kick and snare.

      	Each onset that agrees with the hypothesis nudges the clock proportionally. Onsets that disagree - fills, syncopation, ornaments - are mostly ignored. Confidence builds when hits keep landing where the clock predicted, and decays when they do not.

      	The clock never jumps. It bends. Tempo changes get smeared over about a bar, so everything downstream glides instead of lurching.

    


    The tightrope is sensitivity. If the clock chases every hit, it eats the groove: the drummer's pocket - those deliberate, beautiful deviations - becomes tempo wobble. If it is too stiff, it misses a real push into a chorus. The rule that works: small deviations are feel, sustained drift is tempo. Lean on it for a bar and it comes with you. It will not flinch at one laid-back snare.


    Worth noting what this is not: it is not the beat detection in DJ software. Traktor and Rekordbox get the whole track up front and can look ahead, run a second pass, fix mistakes. A live tracker only ever has the hits that already happened, and it has to commit in real time. No lookahead, no undo.


    The bug that taught me the most


    My worst version of this worked beautifully in testing and fell apart with a real drummer. The tracker would lock, the band would come in, and then - the moment the drummer did anything interesting - confidence would dip, the lock would flicker, and the band would vanish. Play, band starts, band stops, repeat. It felt broken in the most demoralizing way possible.


    The fix was coasting: when confidence wobbles but hits are still arriving, the clock keeps running on its last good estimate and waits. It only actually stops on real silence. Obvious in hindsight. A human bandmate does exactly this: when the drummer gets weird for two bars, you do not stop playing, you hold your groove and listen harder.


    If you are building any version of this - hardware or software - I suspect coasting is not optional. A follower that gives up during the interesting parts is worse than no follower at all.


    Prediction, not reaction


    One more architectural point that matters more than it looks: the system schedules ahead. Notes are placed against the clock's forecast of the next beats, not triggered in response to each hit. That keeps the audio latency budget out of the drummer's timing loop entirely - the band is not late-reacting to you, it is meeting you where you were both already going. This is also what a human rhythm section does. Nobody waits to hear beat one before playing beat one.


    The part machines still lose


    Two references that came out of discussing this with the modular community, both worth your time.


    James Holden's human timing work (and the Hennig et al. research underneath it) shows that human timing deviations are not random jitter - they are correlated, drift with memory, which is exactly why quantized backing feels dead and why a follower's clock has to bend rather than snap. Holden's Max patches go further than mine: his machines and humans pull on each other, proper mutual entrainment, coupled oscillators. Mine is deliberately one-way - the drummer leads, the band never pushes back - because that is the premise. But his direction is fascinating.


    And the humbling one: a human tapping along is still the best tempo tracker ever built. Brains predict, they do not react. You hear a fill coming and you are already leaning into where the one lands. No algorithm I know of touches that. The only reason to build this in software at all is that a drummer cannot be their own tapper - both hands are busy - and not every jam has a second human attached.


    This whole problem is really about teaching the machines the musicianly thing, instead of making the humans play machinely - which is what click tracks and quantized backing have been doing to us for forty years.


    Where this lives


    I built these ideas into DrumMate, an Android app where you plug in an e-drum kit over USB MIDI and a generated band (bass, keys, lead) follows your tempo, dynamics, and feel - free beta at drummate.app. But most of what is written here applies to any version of the problem: a Eurorack module, a Max patch, a plugin. If you build one, I would genuinely love to compare notes - the community threads that sharpened half these ideas are the best part of working on this.
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            The Model’s the Easy Part - How to Get, and Keep, Value
Here’s how I see the evolution of AI in enterprises over the last few years:
	Autumn of 2022, the world thinks it’s going into a recession.  IT budgets are frozen for 2023.
	November 30, 2022: ChatGPT launches, and the non-technical parts of the C-Suite have a tangible interaction point with AI - a simple chat interface available online.
	CEOs, CFOs, CROs go home for the holidays and are wowed by early-stage GenAI - making Taylor Swift rap like Eminem, summarizing emails, chatting about travel plans.  Impressed, they unlock IT budget only for GenAI pet projects in 2023.
	2023: pet projects, experimentation.  The only new budget was in GenAI, so that’s where all IT teams focused.
	2024: the great culling of 90% of GenAI pet projects not being promising, and the 10% that were starting to go through GRC for deployment.
	2025: applications go into production, with varying levels of guardrailing, cost tracking, and ROI measurement.  (Also, agentic coding becomes real in late 2025 - so product deployment velocity increases.)
	2026: internal and external usage of GenAI in production explodes.  Annual budgets are blown away in months or less.  Concerns around system and data ownership increase with sovereign AI discussions and increased government involvement with frontier labs.

Put simply, we’ve moved from "should we experiment with AI?" to "why isn't this in production yet?" to “what’s the ROI, and my lord how much did that cost?!, and where did my data go?!.”
Very different discussions!
Experimenting is cheap: spin up an API key, see what happens, move on.  Production is different.  You need reliability, auditability, cost control at scale.  You may need hard constraints over geography, on-premises compute, the ability to own your own models.  That's why we built Otari.  Not because models aren't good enough - in fact, the opposite, so many models are good enough for so many tasks.  But, the infrastructure to manage them at an organizational level doesn't exist yet.  We're building it.
What Changed in the Last Two Years
A contentious take: the most important shift hasn't been model capability.  Models have improved dramatically, sure.  Open source and open weight models especially.  But the real change is adoption velocity.  AI in production has gone from a handful of well-resourced tech companies to thousands of teams across every sector.  With that came problems nobody fully anticipated.
First: fragmentation.  Most teams aren't using one model - they’re using dozens.  At a high-level, that might be a GPT release for text summarization, Claude for coding, an on-prem open-weight model for something sensitive.  But even if they’re an “OpenAI shop”, they’ll still have teams using GPT-5.5, -5.4, -5.4-mini, -5.4-nano, and legacy models that worked well at deployment and haven’t been touched since.  Each with its own API, pricing, latency profile, rate limits.  What looked like flexibility quickly became operational chaos.
Second: cost opacity.  AI inference scales non-linearly.  A feature that costs $200/month in testing can cost $20,000/month in production if usage shifts.  This is only getting more important as the “VC subsidies” on tokens lift with the upcoming frontier lab IPOs, and the true cost of a token becomes less opaque.  Most teams don't find out what they’re on the hook for until they get the invoice.  There's no native tooling across providers to surface this before it's too late.
Third: governance gaps. As AI moves into regulated industries - finance, healthcare, legal, education - "which model said what, when, to whom, and why" becomes a compliance requirement.  And the sovereign AI discussions happening worldwide add complexity to these requirements.  Current infrastructure has no answer for this.
The Challenge of Managing Multiple Providers
Here's what multi-provider complexity actually looks like in practice.  A product team is routing to three or four different model providers, with multiple models per provider - and they’re routing to ad hoc local solutions.  They've built custom failover logic for outages.  They've got spreadsheets tracking costs.  Engineers are manually tuning which model handles which request type based on gut feel and incomplete data.
This isn't a sustainable architecture.
The problem isn't that teams are doing something wrong.  The tooling just hasn't caught up. When cloud computing matured, organizations stopped managing servers manually and adopted platforms that abstracted the complexity away.  We're at the same inflection point with AI.  Models are the compute.  The control layer above them is what's missing.
Cost Visibility Is a First-Class Problem
Cost is underappreciated as a strategic issue, although that’s changing in 2026 as organizations start to realize how much “tokenmaxxing” is burning capital for questionable return.  That said, most organizations treating AI infrastructure as a cost center are thinking about it wrong.  The real question isn't "how much are we spending?"  It's "are we getting the outcome we need at the lowest cost possible, and do we even know?"  Those are very different questions.
Right now, most teams can't answer the second one. They can't compare cost-per-outcome across providers.  They can't see in real time which routes are burning budget without proportionate value.  They can't set policy ("never spend more than X on this use case, unless Y happens") and have it enforced automatically.
Finance teams will eventually demand - frankly, are now demanding - this kind of visibility. Engineering teams that get ahead of it will have a structural advantage over those that don't.
Why Control Becomes Increasingly Important
Here's the thesis I keep coming back to, and what we’re building for: control is the new moat.
For the past few years, teams competed on which model they used.  That advantage is eroding. Models are commoditizing.  The marginal difference between top-tier models is shrinking, and there are multiple competitive options at every level of model performance down to what can be run on a Raspberry Pi.  The next competitive layer is operational: who can deploy AI reliably, cost-effectively, and safely at scale?
That's a question of infrastructure.
What does "control" actually mean here? It means routing requests intelligently by cost, capability, latency, and compliance.  It means real-time observability into what your AI is doing and why.  It means setting policies at the org level and having them enforced consistently, without asking every team to reinvent the wheel.  It means swapping providers without rewriting your application layer.
Control means operating AI like a mature engineering discipline.
Why Mozilla Decided to Build Otari
Mozilla has always believed in a particular kind of internet: open, decentralized, governed in the public interest, and governed by the public.  When we looked at where AI infrastructure was heading, we saw a familiar pattern.  Consolidation of power in a small number of providers.  Most organizations dependent on opaque systems they couldn't inspect, modify, or control.
We've seen this story before.  We know how it ends if nobody intervenes.
Otari is our answer to that. It's a control plane for LLMs, open-source at its core, designed to give organizations genuine agency over their AI infrastructure.  Not just a router.  Not just a cost dashboard.  A full control layer that sits between your applications and your models, giving you the visibility, governance, and flexibility to operate AI on your own terms.  (And, as we move into an era where cos
We built it open source deliberately.  The organizations that need this most, in healthcare, education, defense, finance, and civic tech, can't afford the lock-in.  Yes, open source is a distribution channel - and one that aligns with our core values - but we see it as more than that: an absolute requirement for adoption in the most important industries, agencies, and organizations that drive the world economy.
Otari’s Opportunity: Defining a New Category
The agentic era isn't coming, it's here.  The next architectural shift in software isn't another model release.  It's agent harnesses: systems that coordinate dozens or hundreds of AI agents in parallel, each making model calls, each generating cost, each touching data that needs to be governed.  The complexity of managing that at scale is orders of magnitude beyond what current infrastructure handles.  This is the problem that needs to be solved, and it doesn't have a good answer yet.
That gap is the category.  Not a feature, not a niche.  A foundational layer that every serious AI deployment needs.  The organizations that instrument for control now will have an operational advantage that compounds.  The ones that wait will be retrofitting governance onto systems that were never built for it.
We're building Otari to be that control plane, open-source so the community can shape what this category becomes, and so the organizations that need it most can actually adopt it.  Healthcare systems, public agencies, financial institutions, civic infrastructure: they can't depend on black-box vendors.  ServiceNow's Amit Zavery said it directly: "Every customer, when they're thinking of AI adoption and agentic, they're worried about control."  Michael Dell of Dell Inc. made the infrastructure case - what cloud delivered was elastic scale: "what it didn't promise, and cannot perhaps deliver, is cost-predictable agentic AI at scale on sensitive enterprise data." And heck — even Palantir's Alex Karp is weighing in on choice and open source AI: "What the technical customers want is control over their compute, their models, their data stack and their alpha. They want to know they own the means of production."  The most important institutions and enterprises need to own their stack, and Otari is a step toward that necessity.
The future of AI isn't just about which model wins.  It's about who controls the layer above the models. We think that control, done right, should belong to everyone.  We're building Otari in the open to prove it.  Pop on over to our hosted instances at Otari.ai or set up your self-hosted gateway from our fully open-source GitHub repository - own your inference, own your AI stack.
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How to organize 3 acquired companies into one coherent website

littlelanguagemodels.com · 13 points · Discussion


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




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




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




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





	day-to-day responsibilities




	previous experiences making IA decisions, positive or negative




	perception of the areas with the highest potential for company growth




	professional goals






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




How Company A plans and delivers items.




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




Put users into categories




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





	Location (by country, city, district)




	Clinical discipline (nursing, surgery, pharmacy)




	Clinical specialty (dermatology, ethics, pathology)




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




	Role (educator, administrator, researcher)




	Institution (academic, commercial, non-profit)






For patients of healthcare providers, groups may include:





	Insurance type




	Age group




	Risk level






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




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




Test with a small group of users




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





	Do labels match user language?




	Do groupings match users’ mental models?




	Does content hierarchy reflect user goals?




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






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




Think horizontally, not vertically




What do I mean by this?




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




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





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




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






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




Vertical vs horizontal content thinking



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




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




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




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




Key takeaways




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





	Start with user goals




	Identify commonalities across products




	Identify opportunities for consolidation and removal across content




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




	Put users into categories




	Test with a small group of users




	Provide multiple information pathways to improve discoverability




	Be prepared for content discussions to get heated






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

lcamtuf.coredump.cx · 12 points · Discussion

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