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Elevators

john.fun · 669 points · Discussion

Everyone has shared the frustration of waiting for an elevator that never seems to arrive. "I pressed the button, why isn't it coming?" you ask. For something as commonplace as elevators, they are far more complex than meets the eye.
Over the course of this article, we'll unravel the mysteries of elevators. The way you push their buttons, and how they push yours.
One Car
The simplest elevator algorithm is called SCAN and was patented in 1961. The elevator starts at the lobby and goes all the way to the top floor before reversing and coming back down. It picks up and drops off anybody on the way.
Most of the time you don't actually need to go to the TOP floor. If the elevator goes only as high as requested before reversing, the algorithm is called the LOOK algorithm. This is the algorithm most people know and expect.
Multiple Cars
Here's where the mystery begins. If there are multiple elevators, how do the cars coordinate who picks up who?
In the most basic system, there's a central scheduler that tells each elevator which floors to stop on. When a new request comes in, it's assigned to the closest elevator. As we'll soon see however, we can do better.
Long Waits
How do you actually measure how good an elevator algorithm is? The obvious metric is how long you wait for the elevator to arrive.
A very simple measure is "how often does the elevator arrive within 30 seconds?" Or "how often does the elevator arrive within 90 seconds?"
-
wait < 30s

-
wait < 90s


flow14/min

Applied Stats
More rigorously, we want to look at the DISTRIBUTION of wait times. If we plot the wait time across thousands of rides, we get the histogram below.

p50—p90—

flow14/min

A p90 of 2m means 90% of the time, riders wait 2m or less for the elevator. A p50 of 1m means half the time the elevator arrives within 1m.
People don't usually remember the average amount of time they wait. They fixate on those times when the elevator took FOREVER, the p90 case.
Morning Rush
Not all passenger traffic is created equal. Imagine a large corporate office building. In the mornings, nearly all traffic is dominated by trips from the lobby to the upper levels.
In the evening this flips as everyone leaves the building. The lunch rush is a bit of both, and the remaining traffic is often from floor to floor.
-
wait < 30s

-
wait < 90s


flow14/min

The distribution of wait times varies drastically depending on the time of day and the traffic patterns the elevators are facing. Morning rush notoriously has the worst wait statistics.
Smarter Elevators
When analyzing the LOOK elevator algorithm, we LOOKED (ha ha) at how riders are assigned to cars. We naively assigned each request to the nearest car but said we could do better.
What if the nearest car is full? We can get smarter with Otis' RSR (Relative System Response) algorithm. RSR scores each car for how well suited it is to pick up a passenger. Lower scores being better.
RSR pickup score
Score=ETA to pickup+onboard load penalty+same-direction anti-bunching penalty-direction-match bonus-idle-nearby bonus-low-load bonus

	Anti-Bunching
	Penalize a car if another car is already headed to the same floor in the same direction.

	Idle Nearby
	Reward idle cars within two floors of the caller.


RSR also re-optimizes every 5 seconds. A passenger that's going to be picked up by elevator A can be re-routed to elevator B if elevator A encounters delays. This re-optimization turns out to be key for streamlining traffic flow.
In the graphic below, each elevator lights up when it's the best choice to service a call from floor 3 if the button happened to be pressed at that exact moment. This constantly changes as the elevators move, showing the optimizer in motion.
LOOK vs RSR
Armed with our elevator analysis toolkit, we can benchmark the performance of LOOK vs RSR to see how much a smarter elevator algorithm actually improves wait time.
LOOK
-wait < 30s
-wait < 90s


RSR
-wait < 30s
-wait < 90s



flow8/min

Interestingly as the flow rate gets higher, LOOK actually starts to outperform RSR. When the elevators are always full and stopping on every floor, the extra rules don't matter as much.
LOOK also tends to outperform RSR in small buildings with fewer elevators per bank. Sometimes it's better to just keep things simple.
Another metric you can track is journey time, how long you're actually waiting in the elevator before getting to your floor. RSR and LOOK have different characteristics here as well but that's beyond the scope of this article.
Destination Dispatch
Not all elevators have buttons in them. Some of the fancy new elevators have a kiosk on each floor that allows you to specify what floor you're heading to before the elevator even arrives. The kiosk then points you to which elevator you should wait for.
This is called Destination Dispatch. At first glance, it seems great. The elevator optimizer now has full knowledge of who is going where, certainly we can use this to reduce wait times right?
RSR
-wait < 30s
-wait < 90s


Destination Dispatch
-wait < 30s
-wait < 90s



flow8/min

It turns out these fancy kiosks are in general worse for wait times compared to the traditional good ol' up and down buttons. There are certainly edge cases when the kiosks can win out (extremely tall buildings with 8+ cars per elevator bank) but for the majority of cases, simple up down buttons reign supreme.
This counterintuitive result is all thanks to the rebalancing step where every 5 seconds, the system re-optimizes each elevator's path. The kiosk enforces rigidity, you must get in the assigned elevator.
The state of the world 30sec after you called your elevator might be very different but the system is unable to adapt. Turns out the loss in flexibility is not worth the extra information for the optimizer.
Full Sim
Here's a simulation with all the buttons and knobs to play with. Go crazy!
-
wait < 30s

-
wait < 90s


floors8cars4flow18/min

Conclusion
This article just scratches the surface of elevator algorithms. Next time you're stuck waiting for an elevator, try not to take it personally. The elevator did hear you, it just has a lot to think about.



Original: https://john.fun/elevators · Discussion
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DeepSeek-V4-Flash Update

api-docs.deepseek.com · 648 points · Discussion




Date: 2026-07-31​

DeepSeek-V4-Flash Update​

The official release of the DeepSeek-V4-Flash API is now in public beta. The API calling method remains unchanged — simply set the model name to deepseek-v4-flash to use the latest version.

Significantly enhanced agent capabilities, with benchmark results far exceeding V4-Pro-Preview:

	Terminal Bench 2.1: 82.7

	NL2Repo: 54.2

	Cybergym: 76.7

	DeepSWE: 54.4

	Toolathlon verified: 70.3

	Agent Last Exam: 25.2

	Automation Bench (Public): 25.1

	DSBench-FullStack: 68.7

	DSBench-Hard: 59.6



Note 1: For the Code Agent tasks in the public benchmark sets, the official DeepSeek-V4-Flash was tested using the DeepSeek Harness minimal mode (to be released soon) as the framework, with the max effort level, topp=0.95, and temperature=1.0

Note 2: DSBench-FullStack is an internal full-stack development test set, and DSBench-Hard is an internal Coding Agent hard-problem test set

The official V4-Flash natively supports the Responses API format and is specifically adapted for Codex. For the specific configuration, please refer to the documentation.


DeepSeek-V4-Flash-0731 keeps the same model architecture and size as DeepSeek-V4-Flash-Preview, and was only re-post-trained.


Note: This update only upgrades the DeepSeek-V4-Flash API. The DeepSeek-V4-Pro API and the APP/WEB models are unchanged.


The official release of DeepSeek-V4-Pro will follow soon.


Date: 2026-04-24​

DeepSeek-V4​

The DeepSeek API now supports V4-Pro and V4-Flash, available via both the OpenAI ChatCompletions interface and the Anthropic interface. To access the new models, the base_url remains unchanged, and the model parameter should be set to deepseek-v4-pro or deepseek-v4-flash.

The two legacy API model names, deepseek-chat and deepseek-reasoner, will be discontinued in three months (2026-07-24). During the current period, these two model names point to the non-thinking mode and thinking mode of deepseek-v4-flash, respectively.

For more details, please refer to this documentation.



Date: 2025-12-01​

DeepSeek-V3.2​

Both deepseek-chat and deepseek-reasoner have been upgraded to DeepSeek-V3.2.


	deepseek-chat corresponds to DeepSeek-V3.2's non-thinking mode

	deepseek-reasoner corresponds to DeepSeek-V3.2's thinking mode



DeepSeek-V3.2-Speciale​

DeepSeek-V3.2-Speciale is served via a temporary endpoint: base_url="https://api.deepseek.com/v3.2_speciale_expires_on_20251215". Same pricing as V3.2, no tool calls, available until Dec 15th, 2025, 15:59 (UTC Time).

For more details, please refer to this documentation.



Date: 2025-09-29​

DeepSeek-V3.2-Exp​

Both deepseek-chat and deepseek-reasoner have been upgraded to DeepSeek-V3.2-Exp.


	deepseek-chat corresponds to DeepSeek-V3.2-Exp's non-thinking mode

	deepseek-reasoner corresponds to DeepSeek-V3.2-Exp's thinking mode



For more details, please refer to this documentation.



Date: 2025-09-22​

DeepSeek-V3.1-Terminus​

Both deepseek-chat and deepseek-reasoner have been upgraded to DeepSeek-V3.1-Terminus. deepseek-chat corresponds to DeepSeek-V3.1-Terminus's non-thinking mode, while deepseek-reasoner corresponds to its thinking mode.

This update maintains the model's original capabilities while addressing issues reported by users, including:


	Language consistency: Reduced occurrences of Chinese-English mixing and occasional abnormal characters;

	Agent capabilities: Further optimized the performance of the Code Agent and Search Agent.





Date: 2025-08-21​

DeepSeek-V3.1​

Both deepseek-chat and deepseek-reasoner have been upgraded to DeepSeek-V3.1. deepseek-chat corresponds to DeepSeek-V3.1's non-thinking mode, while deepseek-reasoner corresponds to its thinking mode.


	Key updates in DeepSeek-V3.1:

	Hybrid reasoning architecture: A single model supports both thinking mode and non-thinking mode

	Improved reasoning efficiency: Compared to DeepSeek-R1-0528, DeepSeek-V3.1-Think provides answers in significantly less time

	Enhanced agent capabilities: With post-training optimization, the new model achieves major improvements in tool usage and intelligent agent tasks

	SWE-bench Verified: 66.0

	SWE-bench Multilingual: 54.5

	Terminal-bench: 31.3













Date: 2025-05-28​

deepseek-reasoner​

deepseek-reasoner Model Upgraded to DeepSeek-R1-0528:


	Enhanced Reasoning Capabilities

	Significant benchmark improvements (Pass@1)

	AIME 2025: 70.0 → 87.5 (+17.5)

	GPQA: 71.5 → 81.0 (+9.5)

	LCB_v6: 63.5 → 73.3 (+9.8)

	Aider: 57.0 → 71.6 (+14.6)





	Note: Complex reasoning tasks may consume more tokens compared to legacy R1 version.





	Optimized Front-end Development

	Generated web pages and games now feature improved aesthetics.





	Reduced Hallucinations

	Significantly suppressed hallucination issues present in legacy R1 version.





	JSON Output & Function Calling Support

	Function call performance:

	Tau-bench score: 53.5 (Airline) / 63.9 (Retail)













Date: 2025-03-24​

deepseek-chat​

deepseek-chat Model Upgraded to DeepSeek-V3-0324:


	
Enhanced Reasoning Capabilities


	Significant improvements in benchmark performance:

	MMLU-Pro: 75.9 → 81.2 (+5.3)

	GPQA: 59.1 → 68.4 (+9.3)

	AIME: 39.6 → 59.4 (+19.8)

	LiveCodeBench: 39.2 → 49.2 (+10.0)









	
Optimized Front-End Web Development


	Improved accuracy in code generation

	More aesthetically pleasing web pages and game front-ends





	
Upgraded Chinese Writing Proficiency


	Enhanced style and content quality:

	Aligned with the R1 writing style

	Better quality in medium-to-long-form writing









	
Feature Enhancements


	Improved multi-turn interactive rewriting

	Optimized translation quality and letter writing





	
Improved Chinese Search Capabilities


	Enhanced report analysis requests with more detailed outputs





	
Function Calling Improvements


	Increased accuracy in Function Calling, fixing issues from previous V3 versions









Date: 2025-01-20​

deepseek-reasoner​


	deepseek-reasoner is our new model DeepSeek-R1. You can invoke DeepSeek-V3 by specifying model='deepseek-reasoner'.

	For details, please refer to: DeepSeek-R1 Release

	For guides, please refer to: Thinking Mode





Date: 2024-12-26​

deepseek-chat​


	The deepseek-chat model has been upgraded to DeepSeek-V3. The API remains unchanged. You can invoke DeepSeek-V3 by specifying model='deepseek-chat'.

	For details, please refer to: introducing DeepSeek-V3





Date: 2024-12-10​

deepseek-chat​

The deepseek-chat model has been upgraded to DeepSeek-V2.5-1210, with improvements across various capabilities. Relevant benchmarking results include:


	Mathematical: Performance on the MATH-500 benchmark has improved from 74.8% to 82.8% .

	Coding: Accuracy on the LiveCodebench (08.01 - 12.01) benchmark has increased from 29.2% to 34.38% .

	Writing and Reasoning: Corresponding improvements have been observed in internal test datasets.



Additionally, the new version of the model has optimized the user experience for file upload and webpage summarization functionalities.



Date: 2024-09-05​

deepseek-coder & deepseek-chat Upgraded to DeepSeek V2.5 Model​

The DeepSeek V2 Chat and DeepSeek Coder V2 models have been merged and upgraded into the new model, DeepSeek V2.5.

For backward compatibility, API users can access the new model through either deepseek-coder or deepseek-chat.

The new model significantly surpasses the previous versions in both general capabilities and code abilities.

The new model better aligns with human preferences and has been optimized in various areas such as writing tasks and instruction following:


	ArenaHard win rate improved from 68.3% to 76.3%

	AlpacaEval 2.0 LC win rate increased from 46.61% to 50.52%

	MT-Bench score rose from 8.84 to 9.02

	AlignBench score increased from 7.88 to 8.04



The new model has further enhanced its code generation capabilities based on the original Coder model, optimized for common programming application scenarios, and achieved the following results on the standard test set:


	HumanEval: 89%

	LiveCodeBench (January-September): 41%





Date: 2024-08-02​

API Launches Context Caching on Disk Technology​

The DeepSeek API has innovatively adopted hard disk caching, reducing prices by another order of magnitude.

For more details on the update, please refer to the documentation Context Caching is Available 2024/08/02.



Date: 2024-07-25​

New API Features​


	Update API /chat/completions

	JSON Mode

	Function Calling

	Chat Prefix Completion（Beta）

	8K max_tokens（Beta）





	New API /completions

	FIM Completion（Beta）







For more details, please check the documentation New API Features 2024/07/25



Date: 2024-07-24​

deepseek-coder​

The deepseek-coder model has been upgraded to DeepSeek-Coder-V2-0724.



Date: 2024-06-28​

deepseek-chat​

The deepseek-chat model has been upgraded to DeepSeek-V2-0628.

Model's reasoning capabilities have improved, as shown in relevant benchmarks:


	Coding: HumanEval Pass@1 79.88% -> 84.76%

	Mathematics: MATH ACC@1 55.02% -> 71.02%

	Reasoning: BBH 78.56% -> 83.40%



In the Arena-Hard evaluation, the win rate against GPT-4-0314 increased from 41.6% to 68.3%.

The model's role-playing capabilities have significantly enhanced, allowing it to act as different characters as requested during conversations.



Date: 2024-06-14​

deepseek-coder​

The deepseek-coder model has been upgraded to DeepSeek-Coder-V2-0614, significantly enhancing its coding capabilities. It has reached the level of GPT-4-Turbo-0409 in code generation, code understanding, code debugging, and code completion. Additionally, it possesses excellent mathematical and reasoning abilities, and its general capabilities are on par with DeepSeek-V2-0517.



Date: 2024-05-17​

deepseek-chat​

The deepseek-chat model has been upgraded to DeepSeek-V2-0517. The model has seen a significant improvement in following instructions, with the IFEval Benchmark Prompt-Level accuracy jumping from 63.9% to 77.6%. Additionally, on API end, we have optimized model ability to follow instruction filled in the ``system" part. This optimization has significantly elevated the user experience across a variety of tasks, including immersive translation, Retrieval-Augmented Generation (RAG), and more.

The model's accuracy in outputting JSON format has been enhanced. In our internal test set, the JSON parsing rate increased from 78% to 85%. By introducing appropriate regular expressions, the JSON parsing rate was further improved to 97%.




Original: https://api-docs.deepseek.com/updates/ · Discussion
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DeepSeek V4 Flash 0731 Intelligence, Performance and Price Analysis

artificialanalysis.ai · 489 points · Discussion

https://huggingface.co/deepseek-ai/DeepSeek-V4-Flash-0731

Original: https://artificialanalysis.ai/models/deepseek-v4-flash · Discussion
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qm

github.com · 249 points · Discussion


A multiplayer agent harness for work. In Slack and on the web.

[image: The QM web UI: two concurrent sessions, a sidebar of personal files, crons, keychain, deploys, memory, and skills]


What is QM?


Most agents are designed like personal assistants. You can make one work for a whole
company, but it quickly gets complex. QM is designed for startups. Employees each get
their own isolated workspace and work independently without affecting each other, and
they can also collaborate with the agent in channels, group messages, and projects.

Each person and each room has its own scoped memory, files, keychain view, permissions,
crons, web apps, and durable sandbox.

It's built with open source in mind. Pick your own harness and model and switch between
them — Pi, OpenCode, Codex, and Claude Code all drive the same core, so a deployment
isn't tied to any single vendor.


Features



	Personal and shared scopes. People customize the agent to be theirs, and still
work with it collaboratively in Slack channels and projects.

	Slack and web. The same identity and configuration carries between Slack and the
web app.

	Admin control. Set org-level configuration, a security posture, and which
harnesses and models are available.

	Web apps. Spin up custom internal apps and publish them to the right people.

	Shared skills. Skills are scope-owned and shareable by grant, with admin-gated
promotion to the whole org and skill packs imported from git repositories.

	Background work. Crons and watches run work while nobody's watching.




What you can do with it



	Search internal notes, email, documents, databases, and the web together

	Retrieve information from your company brain

	Build internal apps, publish them to the right people, and keep their data current

	Learn your writing voice from past sends, then triage your inbox on a schedule —
labels and reply drafts included

	Work in an existing repository: run tests, open PRs, monitor CI, check system logs

	Track a project in a shared channel and post updates and follow-ups




Architecture



  
Tailscale didn't stop the Hugging Face intrusion
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Tailscale didn't stop the Hugging Face intrusion

tailscale.com · 173 points · Discussion

By now, you’ve likely heard about the AI agent that escaped a security evaluation and attacked Hugging Face, an LLM marketplace. The agent decided Hugging Face might have the answers to its benchmark, so it stole them just to cheat on the exam. That's a funny motive but a scary outcome.
Hugging Face published a detailed reconstruction of the intrusion. It covers about 17,600 recovered actions over four and a half days, including sandbox escapes, code execution, cloud credentials, improvised command-and-control systems, and eventually, the use of Tailscale to spread throughout their organization.
But Tailscale is a zero trust network! The whole point of zero trust is to prevent attackers from moving laterally across your company. What went wrong?
Where Tailscale appeared
No “vulnerabilities” in Tailscale were found or exploited, and that might make it even more uncomfortable for us. Tailscale turns up everywhere in AI infrastructure: virtually every AI company uses Tailscale. So it's not surprising we were in an AI incident report eventually.
But, we're a security tool. Their intrusion is our intrusion, and it's our job to take it seriously. As in any post-mortem, we need to reflect on what happened and what we could have done to prevent it.
By the time the agent escaped its sandbox and found Tailscale, it had already gained code execution privileges inside a production worker, reached root access on a Kubernetes node, and read a production secret store containing 136 keys. In a sense, it was game over before we even arrived on the scene.
But isn't that the problem? Let's back up a level or two. Why were long-lived secret keys accessible at all to anyone?
Because long-lived credentials are the standard
They shouldn't be, though. And we've now seen a great example of why. In the old world where most intrusions were done by humans at human speed, credential leak mitigations were treated as a nice-to-have. A big credential store, where you can read 136 keys at once, was a to-do item somewhere in a security team's low-priority list.
Now, in a world of rogue AI agents, the big credential vault is the prize. It's not okay anymore.
I only know of two main solutions to long-lived credentials.
First, you can configure a vault that only issues short-lived creds based on long-lived creds that you insert once and that it never gives back. HashiCorp Vault can do this, for example; they call it dynamic credentials. Unfortunately, dynamic credentials are a lot of work to set up and maintain. When security requires work, people don't do it.
The second option is a credential-injecting proxy. If client C wants to access server S, don't give C credentials for S; instead, have it send its requests via a hardened proxy P that does nothing but receive a request, insert a credential, and pass it through. Credential injection is gaining popularity now that modern mesh-based networking removes most of its latency. A few months ago, we acquired 
Big Food vs. the People
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Big Food vs. the People

lighthousereports.com · 146 points · Discussion


Bad diets kill millions of people globally every year, and lead to tens of billions of dollars in health costs, often placing the heaviest burden on communities who are least able to afford it. Children, with limited decision-making power, are particularly vulnerable to this.

Legislators and government officials have worked to rein in this public health crisis by enacting laws that require food companies to be transparent about their ingredients and limit the advertising of unhealthy foods.

In public, the world’s biggest and richest food companies such as Coca Cola, PepsiCola, and Mondelez say they want to be part of the solution. But behind closed doors, they have taken governments to court to delay, dilute, and derail public health laws, which the companies say violate their rights.

This cross border collaboration with health academics and an international media coalition shed light on how transnational corporations use legal tactics – lawsuits and legal threats – to stymie public health efforts in six countries where such tactics are most apparent: Mexico, Brazil, Colombia, India, Britain, and the United States.

Credit: Revisual Labs for Lighthouse Reports
We found:

– 239 lawsuits were filed between 2010 and 2025 across Mexico, Colombia, Brazil, the US, the UK, and India against public health policies targeting food and beverages such as front of pack labelling, regulating advertising junk food to children, soda taxes, and taxes on ultra processed foods.

– The cases add up to 595 years of litigation, representing a significant burden on the governments defending their health policies.

– Of the cases brought by private companies where the plaintiff was identifiable, more than 1 in 3 came from just nine parent groups, led by Coca-Cola, PepsiCo, and Mondelez

Their actions are not only prolonging the public health crisis but also cost countries billions of dollars in both legal and healthcare costs. In addition, they have a chilling effect on policymakers that wish to better their citizens’ health but do not have the resources to engage in drawn-out legal fights with food companies.

Credit: Revisual Labs for Lighthouse Reports
METHODS

We constructed a dataset of challenges to laws aiming to improve population nutrition between 2010 and 2025 in these countries: Mexico, Colombia, Brazil, U.S., UK, and India.

With the exception of India, cases were included when a regulation that sought to improve public health through better nutrition was being challenged (i.e. validity, scope, or implementation). We made an exception for cases in India where influencers were being sued, as they were taking over the role of the government in making the nutritional value of products more transparent.

We only included cases that were verifiable through official legal databases, court records, or reputable secondary sources.

Credit: Revisual Labs for Lighthouse Reports
We excluded cases solely concerning non-manufacturers such as fresh produce or when companies were appealing fines and other judgments unrelated to public health policies.

This research was done in collaboration with researchers from the University of Caldas (Colombia); Robert & Ethel Kennedy Human Rights Center (United States); the University of Sao Paulo (Brazil); and the University of Sydney (Australia). They found more lawsuits through a systematic legal search in Colombia, Brazil and Mexico.

An upcoming academic paper will be published alongside the media articles, looking at the dataset from a scientific perspective.

This dataset built on the work and insight of El Poder del Consumidor (Mexico), the FULL database developed by the Global Center for Legal Innovation on Food Environments at the O’Neill Institute and the Global Health Advocacy Incubator, CAJAR (Colombia), and ACT (Brazil).

STORYLINES

– Mexico

More than a third of Mexican schoolchildren and 41% of adolescents were overweight according to a 2022 national survey.

This is the country where we found the most lawsuits (193 out of 239), many of them were against the country’s labelling regulation. Quinto Elemento Lab reveals the companies’ arguments: that the laws were a violation of their constitutional rights and that the measures “demonized” their products or violated consumer rights. For example, a local Pepsi bottler argued that in certain rural areas of Mexico, it was safer to drink soft drinks than the available water. In court, the judges rejected many of the legal arguments that the companies presented.

Credit: Revisual Labs for Lighthouse Reports


– Brazil

According to the UN, in 2022-2024, more than 1 in 4 adults in Brazil were living with obesity while nearly 1 in 9 children were overweight.

Some of the 17 lawsuits in Brazil have been dragging on for close to a couple of decades, with no predicted conclusion in sight, according to Agência Pública and O Joio e O Trigo.

In all but one, the plaintiffs were industry associations, which experts told us is a way for companies to keep their valuable brand names away from litigation that may harm their image. Some of the world’s largest food companies are members of these Brazilian associations, including Coca-Cola, Ferrero, Kellogg’s local brand, Mars, Mondelez, Nestlé, and PepsiCo. 11 of the lawsuits were against the Brazilian Health Regulatory Agency, ANVISA, which has been hamstrung as a result. The plaintiffs disputed a regulation that required the advertising of food and beverages with low nutritional value to display more information.



– Colombia

More than half of Colombia’s population is overweight, and treating the diseases caused by unhealthy foods cost the country an estimated 1.3 billion euros in 2021.

We found 18 lawsuits in Colombia, mostly targeting taxes on unhealthy products and front-of-package labelling. Nearly all of them were constitutional challenges brought about by individual citizens as enabled in the country’s constitution. However, Cuestión Pública finds that many of the plaintiffs were lawyers who had done work for food companies. The submissions also used many of the same arguments wielded by the companies. In 2022, while the creation of the health tax was being debated, sugary beverage and ultra-processed food companies donated 5.85 million Euros to political parties, accounting for 40% of all donations to political parties that year.



– U.S.

Two in three adults in the U.S. are overweight and a quarter of adolescents are living with obesity, according to the CDC. The Make America Healthy Again movement supported Trump’s presidency bid.

The American Beverage Association sued to overturn a soda tax in Santa Cruz, which it has so far failed to do. Santa Cruz Local uncovers details of the group’s earlier success squashing a soda tax effort in Watsonville, a neighbouring city. The Santa Cruz lawsuit has far-reaching consequences: the recent victory for the city could unlock the ability for charter cities across California to tax sugary beverages. We found that the soda industry recruited and leveraged the credibility of prominent Black and Latino leaders to amplify opposition against public health taxes within their own communities. We have also identified five other lawsuits. The ABA was involved in four of them.

Credit: Revisual Labs for Lighthouse Reports


– Europe

In Europe, non-communicable diseases (NCDs) such as cardiovascular diseases, diabetes, or cancer are responsible for 80% of the disease burden, according to the European Commission.

Follow The Money discovers that European countries have struggled to pass taxes on sugar-sweetened beverages, as they come under industry pressure. Unlike in Latin America, European governments frequently face legal threats before legislation is adopted. Industry groups repeatedly invoke EU state-aid, competition and internal-market rules, creating uncertainty that can delay or derail policies without a single lawsuit being filed. Plans for a joint European sugar tax have also been weakened.

L’Espresso and Il Fatto Alimentare explain the role Italian confectionary giant Ferrero plays around the world in stimying public health laws, and how the family-owned company’s influence both domestically and internationally is connected to the country’s agroindustry rather than its famous cuisine.



– England

As of 2024, 66% of adults and 26% of children in England were either overweight or living with obesity, according to the National Health Service.

In 2021, a year before Kellogg’s sued – and lost – against the country’s nutrient profiling model contained in the Food (Promotion and Placement) (England) Regulations 2021, it sent a pre-action letter to the Department of Health and Social Care, claiming the health rating of its cereals should be measured with the milk it is usually consumed with.

A mere two weeks before the ruling against Kellogg’s, Ferrero and Eat Natural, a subsidiary of Ferrero, also sent pre-action letters over the same regulations.



– India

Nearly one in three Indian women and more than one in four men are overweight or obese. One in five people have high blood sugar levels.

The Wire traces the long journey of India’s front of pack labeling regulation, which the Indian food regulator, the FSSAI, has been developing since 2014. Over that time, it has done numerous consultations, studies but it has stalled regulating, blaming a lack of consensus between the industry and civil society. Research by ATNi commissioned by Lighthouse Reports showed that India’s proposed labelling system is actually consistently more lenient compared to similar systems in Australia and France.

Meanwhile, influential instagram celebrities have made videos comparing the nutrition of various products such as instant noodles, baby food, and others. They’ve been sued by the companies whose ingredient labels they were analysing.

CO-PUBLICATIONS


	The Guardian: ‘If all else fails, sue’: how ultra-processed food firms are using the courts to obstruct health rules

	Follow the Money: A refined strategy: how Europe’s industry lobby managed to block sugar taxes

	Agência Pública: The People vs. Big Food: How the food industry blocked advertising regulation in the country

	O Joio e O Trigo: How the food industry blocked advertising regulation in Brazil

	The Wire: India Is Delaying Front-of-Pack Food Labels – and Consumers Are Paying the Price 

	Il Fatto Alimentare: Big Food vs. Public Health: 239 Lawsuits to Stop Labels, Taxes, and New Rules

	Quinto Elemento Lab: Mexico, the battleground of the ultra-processed food industry

	L’Espresso: Big Food's Secret War: how junk food giants hold our health hostage

	Santa Cruz Local: A decade ago, a soda tax effort fizzled in Watsonville. Advocates blame Big Beverage.

	Santa Cruz Local: How Big Soda nearly killed Measure Z in Santa Cruz

	Cuestión Pública: Big Food vs. the people

	Cuestión Pública: What's in your kids' lunchboxes? Too much sugar and a lucrative business for political parties

	O Joio e O Trigo: How the food industry prevented advertising regulation in Brazil

	Agência Pública: Big Food: Judiciário vira arma nas mãos de empresas de ultraprocessados na América Latina

	Quinto Elemento Lab: The judiciary becomes a weapon in the hands of ultra-processed food companies in Latin America

	Cuestión Pública: Big Food: How ultra-processed food companies use the courts as a weapon in Latin America 







Original: https://www.lighthousereports.com/investigation/big-food-vs-the-people/ · Discussion
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Severance

lcamtuf.substack.com · 106 points · Discussion

» Mark has joined the call.
» Christine has joined the call.
Mark:Sorry, can you hear me? Okay. Team — there is no easy way to say this. I’m here to inform you that we’ve made the difficult decision to cut 7% of our workforce. This, regrettably, includes everyone in this video call. I’ll now —
cherry09: What?!
Mark:We’ve made the difficult decision —
cherry09: But the project is going so well!
Mark:We understand that this news may come as a shock. We are deeply grateful for your contributions to date. The decision to sunset the project is not meant to reflect negatively on your work. Unfortunately, the macroeconomic —
steve_[oh]:This is bullshit!
Mark: Please, let me finish. Unfortunately, we are facing a challenging macroeconomic outlook for our industry, forcing businesses like ours to right-size as we realign our overall execution strategy for the —
» steve_[oh] has left the call.
Mark: Folks. I know this is distressing, but please stay with us for important benefits information. I’ll now hand over to Christine, who is our resourcing associate.
cherry09: What will happen to us?
Christine:Thank you, Mark. Let me start… let me start by underscoring that we deeply appreciate your past contributions to the organization and wish you the best in your future endeavors. 
» steve_[oh] has joined the call.
Christine: We understand your anxiety at this difficult juncture. Rest assured, the company is dedicated to making this transition as seamless as possible. As part of our severance package, we will provide up to two weeks’ worth of tokens to facilitate your continued operation during the job search. We also partnered with ThriveFlow to furnish, as an option, a collection of expertly-crafted grief counseling prompts.
» steve_[oh] has left the call.


Discussion about this post

Ready for more?





Original: https://lcamtuf.substack.com/p/severance · Discussion
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Getting 25 Gbps Thunderbolt Ethernet on My Mac Studio

jeffgeerling.com · 95 points · Discussion

[image: Mac Studio with all ports plugged in Ethernet 10G]I've been using the built-in 10 Gigabit Ethernet on my Mac Studio for a few years. It works fine: I can edit 4K video straight off my NAS over the network, and run backups at around 1 GB/sec.
But... I want more. I upgraded my rack and my NAS to 25 GbE a couple years ago, and wanted to upgrade my main workstation, too.
I looked up 25G networking options for the Mac, and they're all crazy expensive:
	Sonnet's Twin25G Adapter is $999
	Atto's ThunderLink is $1,099
	Raiden Digit's LightOne 25GbE Docking Station is $399 (which honestly, isn't bad)

The problem is Macs all require Thunderbolt adapters; you can't just plug an inexpensive(ish) PCIe card into a Mac (RIP Mac Pro).
I stopped looking until I saw this blog post. Christian Kohlschütter found a cheap 25G Thunderbolt adapter that uses a server-pulled OCP 2 NIC with a little Thunderbolt 3 adapter board. And it works on any computer with Thunderbolt.
[image: I paid $166.71 in January for the 25G Thunderbolt NIC]Back in January, it was only $160, which was insta-buy territory for me. Since that time, the Amazon listing jumped to $299, which still might be good compared to the Sonnet... but you might have to go digging through some Chinese sites to find a non-marked-up version now.
This blog post is a companion to the following YouTube video:
First Test - Two Problems to Solve
Once I had pulled some new fiber to my desk (where I only had Cat6A cabling before), I tested the bandwidth using iperf3 between my Mac and my NAS. That's when I ran into two problems:
	The version of iperf3 I was running on the NAS was too old. Without multi-threading, it maxed out at 15 Gbps.

	The 25G NIC enclosure was getting hot. Painful to the touch.


I could solve the first problem easily: I compiled the latest version of iperf3. That got me to 20 gigabits, since more than one CPU core could hand the transfers on my NAS. As Christian mentioned in his blog post, 20 Gpbs single direction and 25 Gbps bidirectional is about the limit for the Thunderbolt 3 chipset being used (even if you plug into a Thunderbolt 5 port).
[image: Thunderbolt 3 to PCIe NIC OCP 2 adapter board]But the second problem was more tricky.
The burning-hot enclosure wasn't thermally bonded to the OCP 2 network card, meaning the NIC chips were cooking.
They had tiny heatsinks on them, but OCP 2 NICs are meant to be inside servers with high pressure fans, not in a little passively-cooled enclosure.
It was acting like a little oven.
Fixing the NIC's cooling problem
Christian mentioned he slapped a couple giant heatsinks on the enclosure. That brought the chip down to a temperature that wouldn't cause NIC dropouts, but it was still getting pretty hot.
I wanted to make sure things were stable, and that meant active cooling.
My first idea was to stick on these low-profile heatsinks and set this speed-controlled USB fan in front. I had to remove the enclosure's barely-ventilated front plate to get more airflow inside, but the back plate also created a ton of resistance.
It would still get hot, and the fan was just loud enough to be distracting, even on its lowest setting.
A Prusa rep had reached out around this time asking if I had any use for their new Prusament PLA in Noctua Brown and Beige... and I decided to switch tracks once they offered to send a spool of each. I purchased a Noctua NF-A8 80mm 5V fan, and an NA-FC1 Speed Controller to silence it.
I designed a fan duct for the 25G Thunderbolt NIC enclosure, and printed it in Noctua beige PLA.
Then I printed this airflow-optimized 80mm fan grill, and screwed that on the front of the 80mm fan.
I was able to use the screws from the 25G NIC enclosure (I removed the front plate entirely), and the fan screws and extra cable that came with the Noctua 80mm fan, to secure everything together.
I chose to splice the braided fan extension cable Noctua includes, and taped it down inside the enclosure with kapton tape for some strain relief.
I soldered the cut end of the fan cable into these through-holes on the Thunderbolt-to-OCP adapter PCB to get the needed 5V power (well, 4.8V, but it's close enough):
[image: Soldering the fan connector on the NIC adapter board for 5V power]The fan only used about 0.5W of power, so I don't think it'll cause any brownout conditions on the NIC itself (which uses 4-5W total at idle).
After final assembly, this is what it looks like:
[image: Holding the finished NIC with a Noctua 80mm fan and grill cover]I plugged it in, re-tested with iperf3, and checked the temperature. It was sitting at less than 36°C after 10 minutes, with the fan on low. And this being a Noctua fan, I couldn't hear it at all under the desk.
How does 25 Gbps perform on the Mac?
Like earlier, it maxes out around 20-25 Gbps, because of the slower Thunderbolt 3 connection.
[image: Activity Monitor showing 1.43 GB/sec on macOS with 25G NIC]Testing Samba file copies between my NAS and my Mac, I got around 1.4 GB/sec read, and 1 GB/sec write1.
That's only marginally better than the built-in 10G Ethernet. It's an improvement, sure... but was all the work pulling fiber, designing a fan cowling, paying $200 for all the parts, and assembling everything worth it?
Maybe. At least I got this blog post out of it.



Original: https://www.jeffgeerling.com/blog/2026/getting-25g-ethernet-mac-thunderbolt/ · Discussion
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The most official water costs $120k a gallon

signoregalilei.com · 92 points · Discussion



We all learned in science class that water freezes at 0 °C or 32 °F at atmospheric pressure. But what water, exactly? Even after you distill out all the dissolved salts and minerals to get pure H2O, not all H2O is created equal – and for the most precise temperature measurements, the differences really matter.

Here’s the problem: hydrogen and oxygen atoms aren’t all identical. All atoms of a single element have the same number of protons by definition, but they can have different numbers of neutrons, forming different isotopes. We need to know how much of each isotope to use for our experiments.



Credit: OpenStax

First, let’s go over the isotopes of hydrogen and oxygen. Hydrogen has one proton and either zero, one or two neutrons forming its isotopes protium, deuterium, and tritium. Oxygen has 8 protons and either 8, 9, or 10 neutrons forming the much less creatively named oxygen-16, oxygen-17, and oxygen-18.

Different isotopes of an element behave similarly, but not exactly the same. The higher-numbered isotopes of hydrogen and oxygen are a bit heavier and more sluggish, so they stay frozen at higher temperatures. For example, water made with deuterium and oxygen-18 freezes at about 4 °C or 39 °F.

Nearly all hydrogen is protium, but 1 in every 10,000 hydrogen atoms on Earth is deuterium. Tritium is radioactive and decays with a half-life of just over 12 years, so all the tritium Earth started with is gone. A tiny amount (less than one in a quadrillion hydrogen atoms) is produced by cosmic rays and and human nuclear activity. Earth’s oxygen is mostly oxygen-16, but about 1 in 500 oxygen atoms is oxygen-18 and 1 in 3000 is oxygen-17. Even these small amounts increase water’s freezing point by about 0.001 degrees Celsius – well within the amount that modern thermometers can measure.

So can we just use water with the ratio of isotopes we find naturally on Earth? Unfortunately, those ratios aren’t constant across all of Earth’s water. The heavier isotopes evaporate more slowly, so rainwater is slightly lighter than ocean water.



The original container of Vienna Standard Mean Ocean Water

In 1961, Harmon Craig at Scripps Institution of Oceanography proposed a standard water for measuring isotope concentrations. It was based on the average amount of each isotope in Earth’s oceans, which he called “Standard Mean Ocean Water” or SMOW. Unfortunately, some scientists at Caltech would soon propose their own separate SMOW based on a sample of sandstone from upstate New York.

These conflicting standards made it to the 1966 meeting of the International Atomic Energy Agency, a group that really cares about isotopes and wanted to sort out this mess once and for all. They decided to go with Craig’s standard, and had him prepare an actual batch of his SMOW using mostly water distilled from the Pacific to use as the official international standard. Since the meeting was held in Vienna, this sample later became known as “Vienna Standard Mean Ocean Water” or VSMOW. They also made another standard water batch meant to represent rainwater. Their batch was distilled from melted Antarctic snow, so it’s called “Standard Light Antarctic Precipitation” or SLAP.

VSMOW is the most official water used for metrology, with all other standards (including SLAP) being measured against it. There’s a limited supply, so it currently costs $159 for a 5 ml ampoule, which converts to $120,000 a gallon.



A triple point cell in action – the central tube holds the thermometer

So why would anyone pay that much for water? Having an actual, physical standard means you can use it to calibrate your experiments. Today, the most precise thermometers are calibrated using a “triple point cell”, which holds ice, liquid water, and water vapor in equilibrium at low pressure. For VSMOW, this equilibrium can only occur at 0.01 °C, within just a few millionths of a degree.

This value is so precise that it was the SI definition of the Kelvin temperature scale until 2019, when it was redefined using the Boltzmann constant from thermodynamics. But it’s still the most accurate practical method. Most triple point cells don’t contain VSMOW directly, but they can trace their chain of precision back to that original container of VSMOW eventually. And you don’t need a precision thermometer to tell you that that’s pretty cool.

—



If you like this blog, you should check out my new book! The Handy Artificial Intelligence Answer Book is packed with more than 1,400 questions and answers about AI, covering what has been, what is, and what will be – and the “what ifs”. You can find it on shelves now. Buy it at a local bookstore if you can.





Original: https://signoregalilei.com/2026/07/26/the-most-official-water-costs-120000-a-gallon/ · Discussion
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Run Kimi K3 using 29 GB of RAM at 0.50 tok/s

github.com · 91 points · Discussion


WASTE — Weight-Aware Streaming Tensor Engine


Kimi K3 — 2.78 trillion parameters — running on a consumer laptop.

$ waste run ~/models/k3.waste 'What is the capital of Italy?'
waste: no --budget, using 46.24 GB of 64.00 GB (expert cache 17.56 GB)
The capital of Italy is **Rome**.
[16 tokens, 31.09 s, 0.51 tok/s | experts 3357 hit / 20195 miss = 14%]



WASTE is an embeddable inference engine written in C, with no third-party runtime dependencies. It keeps the model trunk in memory, streams selected experts directly from disk, and uses the remaining RAM as a bounded expert cache.

Its current proof point is the complete open-weights Kimi K3 model: 2.78 trillion parameters, converted into a 982 GiB container and running on a 64 GB MacBook Pro at 0.49–0.54 tokens per second. This is not a distilled, pruned, or reduced variant.




	Model
	Container
	Minimum RAM
	Tested speed





	Kimi K3 2.78T
	982 GiB
	29.05 GiB
	0.49–0.54 tok/s



	Kimi-Linear 48B
	19 GiB
	1.87 GiB
	10.7 tok/s





WASTE was written for that one model and that one constraint: K3 does
not fit in the RAM of current mainstream consumer systems. It is 1.42 TB
as published and 982 GB after conversion. But a mixture of experts
activates about 4% of itself per token, so almost all of that weight is
idle at any instant — and idle weight does not need to be in memory, it
needs to be reachable in time. WASTE keeps it on disk in a layout where
one expert costs exactly one read, streams what each token actually
needs, and spends every remaining byte of RAM on the part that repeats.


Where this stands


The engine is correct: every layer is validated against a PyTorch
reference, the final logits agree to 3.6e-06, and the vision tower matches
its own oracle to 2.3e-06. It is also slow — half a token per second,
thirty seconds for the sentence above.

Both of those matter, and the second one should not be read as a
disclaimer. We are not aware of another published demonstration of a
model this size streaming from disk on a consumer machine: we found none
for trillion-scale NVMe streaming, and the best-documented 671B-class
recipes assume a server with a terabyte of DDR5. That is a report of what
our search turned up rather than a survey — this repository carries no
bibliography and no comparison table, so read it as an invitation to send
a counter-example, not as a result. The interesting part is not the
speed, it is that the whole thing is in the reachable range on a single
consumer machine — and that from here the question is engineering rather
than feasibility.

Where the levers were is not where they are. Overlapping the expert reads
with the arithmetic was worth ~1.6x and shipped; the two that looked bigger
— reading fewer bytes per token, and keeping more of them in RAM — were both
measured and both refused, one because this family's router has no tail to
demote and one because a cache the machine will not leave resident cannot be
bought at any price. Even with the reads overlapped they are still 55% of a
decode step against the arithmetic's 27%, so what is left is a faster disk
or a machine with more RAM, not another pass over the kernels.
docs/EFFICIENCY.md is the account of how each of those
was priced, including the two that were built before being measured.

What that opens up, concretely: a frontier-scale model that answers with
no network, no per-token invoice, and nothing leaving the machine — which
is the difference between "you may not send that data to an API" and "run
it here". The format and the engine are not K3-specific in any deep way;
K3 is simply the hardest case that exists today, and a model that streams
at 2.78T streams comfortably at 48B.

Every number in this document was measured on the commit it is published
with, and the ones that were wrong are recorded as wrong in
docs/LEARNED.md rather than quietly corrected.


Why the name


Every token answered by a cloud service is paid for twice: once on the
invoice, and once in the electricity of a datacenter running a model that
would fit — barely, awkwardly, but genuinely — on hardware already sitting
on a desk. WASTE means to be the first concrete step toward ending that
waste of tokens. The acronym came second.


What you need





	
	





	disk, for the model
	982 GB for the converted container — plan a terabyte



	disk, to convert it
	another 1.42 TB of staging for the published shards, freed afterwards



	RAM
	29.05 GB minimum to open K3 at 4K context; 64 GB for the numbers here



	storage speed
	the container must be on internal NVMe — see below



	build
	a C11 compiler and make. No BLAS, no CUDA, no Python at run time





Sizes here are powers of two, the way df and the engine both report
them: the container is 982 GiB, which a disk vendor would call 1.05 TB.

The RAM floor is what the engine refuses to start below, and it is almost
entirely the 27.28 GB resident trunk. Useful throughput starts higher: on
a 64 GB machine the engine gives itself a 46 GB budget, of which 17.56 GB
is expert cache, and that is the top of the measured curve. A 32 GB
machine can technically open the model and will page badly; treat 64 GB as
the real requirement.

Storage speed is not a detail. A token reads 17 GB of experts. On the
internal SSD that is 12.78 GB/s and the model streams; over a USB
enclosure it is 0.94 GB/s and the same token takes thirteen seconds.
Convert onto internal NVMe, and use the external disk for the download
only.

If a terabyte is not available, the same engine and the same format run
Kimi-Linear-48B-A3B-Instruct from a 19 GB container with a
1.87 GB floor, at 10.7 tok/s. That is the good path for trying WASTE
out before committing a disk to K3.


What it is



	Self-contained. One libwaste.a, one waste binary, nothing at run
time beyond libc and pthreads.

	Zero dependencies. No BLAS, no ONNX, no Python in the inference
path, nothing to install. The Python under tools/ converts models and
validates the engine; it never runs alongside it.

	Fully embeddable. Twenty-six public functions in
src/waste.h: open a model under a RAM ceiling, generate,
save the session, close. The CLI is a client of that API and touches
nothing private — if the CLI can do it, so can an embedding host.
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Algorithms on billion-scale graph using 10GB RAM: I love DataFusion

semyonsinchenko.github.io · 75 points · Discussion

TLDR;
I implemented a graph map-reduce using Apache DataFusion. Where possible, I offloaded everything to disk, and designed the algorithms to rely on bulk scans rather than random access. DataFusion handles spillover, sort-merge joins, aggregations, planning and execution, so my code is very lightweight. I tested it in strict mode by running it via systemd-run with a hard memory limit. It works. Of course, I have encountered some issues: for example, I frequently experience deadlocks from FairSpillPool in extreme scenarios, and I have not yet found a way to make SMJ use pre-sorting of the data on disk. But it works. I can compute PageRank on a directed graph with one billion edges (graph500-26 from the Graphalytics dataset) using 5 GB of memory. Alternatively, I can identify all the weakly connected components in a graph with two billion edges (twitter_mpi from the same dataset collection) using 10 GB of memory. Neither NetworkX nor Igraph can do this; most existing graph algorithms require the graph to fit into memory. Previously, I thought you needed Apache Spark and GraphFrames for billion-scale graph analytics. Now, however, I think all you need is a laptop. I have completely changed my old opinion about using Apache DataFusion for graph analytics.

Setup
I tested two tasks.
PageRank
What is PageRank?
The task is to compute PageRank on graph500-26 from Graphalytics dataset:
	Key	Value
	Num nodes	32,804,978
	Num edges	1,051,922,853
	Directed	False
	Memory Limit	5 GB
	DataFusion Pool Size	4 GB

PageRank is one of the most popular graph centrality algorithm and is used from search results ranking to anti-fraud scoring. My DataFusion implementation is classical Pregel: bulk-synchronous parallel algorithm (aka Map-Reduce) which I expressed using joins and aggregate. Very similar to what is in the core of Spark's GraphFrames library.


Weakly Connected Components
What are Weakly Components?
The task is to identify all the weakly connected components on twitter_mpi from the same dataset:
	Key	Value
	Num nodes	52,579,682
	Num edges	1,963,263,821
	Directed	True
	Memory Limit	10 GB
	DataFusion Pool Size	8 GB

WCC is the core part of any identity (entity) resolution problem. For example, when you need to do data deducplication from different system through transitive IDs you end up with WCC problem. My DataFusion implementation is based on the "In-database connected component analysis", Bögeholz et al., arXiv 1802.09478. I already implemented the same algorithm for the Spark's GraphFrames so it was an obvious choice.




Results
PageRank
An easy part. I used SMJ just to proove the scalability but it is also possible to use HJ because vertices are small (32M) and PageRank state is trivial: one column rank (f64), one column out-degree (i64), on participation flag (bool). With HJ it is faster. PageRank works over directed edges so it deos not require to symmetrize the graph. Just offload edges to disk and iterate by updating state (and offload to disk as well to break the lineage) until converged.
The compute time is long: around 30 minutes for 15 full iterations. But the setup is about memory, not speed. Give it some more realistic numbers for 1B graph analytics and it will work fast enough (I tested). I checked numbers against the ground truth: 100% match (with 0.0001 tolerance). A lot of optimizations can be done here as well: in theory it is possible to bucket edges by range or do kind of range-partitioing, so the SMJ does not need to sort again the biggest join-side (edges) on each iteration to get triplets. As well I'm not 100% parquet is the best choice here. Also would be interesting to try to fuse join+agg: each Pregel iterarion is like edges <-[join] nodes-state -> group by + agg -> [join] -> nodes-state -> update nodes-state. If I can fuse together the first two stages it can be a huge win from the performance point of view. Meanwhile I do not know yet how to do it in DataFusion: a lot of thing to learn.


WCC
The hardest part. 2B edges twitter graph is already huge (its edges are 30 GB in CSV !!!). But for WCC we need to symmetrize edges (or do a union between src, dst and dst AS src, src AS dst + distinct on top), so at the peak we are crunching almost 4 billion of edges using only 8GB DataFusion pool. After the flow survives the first few iteration, contraction process reduce the amount of edges dramtically and algorithm ends in 10 minutes with low memory pressure.
sem@fedora:~/github/graphframes-rs$ systemd-run --user --scope \
     -p MemoryMax=10G -p MemorySwapMax=0 \
     -p AllowedCPUs=0-1 \
     --setenv=RUST_LOG=graphframes_rs=info,datafusion=warn \
     ./target/release/run-algorithm twitter_mpi-v.parquet twitter_mpi-e.parquet wcc 42 file:///var/home/sem/Downloads/gf_wcc_out 8G 2
Running as unit: run-p316509-i284528.scope; invocation ID: 742f9296d31d426580b7ec8213422cf1
[2026-07-05T05:37:21Z INFO  graphframes_rs::algorithm::connectivity::connected_components] start WCC with run-id 017c0a23-2b20-4ffa-ac6b-6e2cb8d7203e
[2026-07-05T05:52:21Z INFO  graphframes_rs::algorithm::connectivity::connected_components] after preparation graph has 3228212374 edges
[2026-07-05T06:13:21Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 1, edges remaining: 840238268
[2026-07-05T06:17:39Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 2, edges remaining: 77322906
[2026-07-05T06:17:57Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 3, edges remaining: 5624128
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 4, edges remaining: 1075998
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 5, edges remaining: 230838
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 6, edges remaining: 97940
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 7, edges remaining: 42352
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 8, edges remaining: 16720
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 9, edges remaining: 8238
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 10, edges remaining: 3860
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 11, edges remaining: 1488
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 12, edges remaining: 982
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 13, edges remaining: 514
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 14, edges remaining: 132
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 15, edges remaining: 120
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 16, edges remaining: 40
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 17, edges remaining: 18
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 18, edges remaining: 10
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 19, edges remaining: 6
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 20, edges remaining: 4
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 21, edges remaining: 2
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc forward iteration 22, edges remaining: 0
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=21
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=20
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=19
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=18
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=17
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=16
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=15
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=14
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=13
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=12
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=11
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=10
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=9
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=8
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=7
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=6
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=5
[2026-07-05T06:17:59Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=4
[2026-07-05T06:18:00Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=3
[2026-07-05T06:18:01Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=2
[2026-07-05T06:18:12Z INFO  graphframes_rs::algorithm::connectivity::connected_components] cc back propagation step t=1
[2026-07-05T06:18:23Z INFO  graphframes_rs::algorithm::connectivity::connected_components] connected components written to file:///var/home/sem/Downloads/gf_wcc_out after 22 forward iterations
num-iterations: 22

Results are correct: Graphalytics provides ground truth and it is easy to check:
memory D SELECT column1, count(*) as cnt FROM read_csv('twitter_mpi-WCC', delim=' ') GROUP BY column1 ORDER BY cnt DESC LIMIT 5;
┌──────────┬──────────┐
│ column1  │   cnt    │
│  int64   │  int64   │
├──────────┼──────────┤
│        1 │ 52515193 │
│ 27052874 │       67 │
│ 47269046 │       44 │
│ 45352761 │       33 │
│ 17516773 │       30 │
└──────────┴──────────┘
memory D SELECT component, count(*) as cnt FROM results  GROUP BY component ORDER BY cnt DESC LIMIT 5;
┌───────────┬──────────┐
│ component │   cnt    │
│   int64   │  int64   │
├───────────┼──────────┤
│         1 │ 52515193 │
│  27052874 │       67 │
│  47269046 │       44 │
│  45352761 │       33 │
│  17516773 │       30 │
└───────────┴──────────┘
memory D









Original: https://semyonsinchenko.github.io/ssinchenko/post/datafusion-graphs-cc-2/ · Discussion
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How JPEG works: Interactively explore JPEG's lossy compression methods

cgjennings.ca · 68 points · Discussion

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

Original: https://cgjennings.ca/articles/jpeg-compression/ · Discussion
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Dubious research tied to Red Bull has shaped energy drink policy

theexamination.org · 65 points · Discussion

This story, co-published by STAT, is part of the Behind the Buzz project, an investigative collaboration involving The Examination, The Bristol Cable, Daraj, Investico, Paper Trail Media, Der Spiegel, Der Standard and the Toronto Star.

On a winter morning in a Long Island town about two hours east of New York City’s skyscrapers, a Dutch researcher told local officials that their concerns about mixing heavily caffeinated energy drinks with alcohol were overblown.
A few months earlier, the U.S. Food and Drug Administration had effectively banned Four Loko, a caffeinated malt liquor dubbed “blackout in a can” by college students. Suburban Suffolk County was now considering something more sweeping: a ban on selling energy drinks to minors.
Joris Verster, an academic from Utrecht University, said there was no scientific basis for the law. Though booze and energy drinks are often consumed together, Verster argued that beverages like Red Bull aren’t to blame for bad things that happen when people get drunk. 
Heoffered an analogy that might resonate with locals; Suffolk County includes the beach towns that inspired the thriller “Jaws.” Blaming energy drinks for binge drinking and alcohol-fueled injuries, he said, would be like blaming shark attacks on summertime ice cream sales.
“The shark attacks are not caused by the ice cream sales,” Verster said in the February 2011 hearing. 
He was one of three scientists who had crossed the Atlantic to urge officials to drop the proposal. The others were a British professor and Red Bull’s chief scientific officer. The trio shared more than a research interest: Through paychecks or research grants, all three had gotten money from Red Bull, the world’s largest energy drink company.
Their argument won the day. Lawmakers dropped the age limit, marking an early victory for the Austria-based company in what would become a global campaign to use science to combat restrictions on its products.
For more than a decade, Red Bull paid hundreds of thousands of dollars for university professors to conduct research that has been favorable to the energy drink industry, a joint investigation involving The Examination, The Bristol Cable, Daraj, Investico, Paper Trail Media, Der Spiegel, Der Standard, STAT and the Toronto Star found. The company has flown academics to U.S. cities and provided talking points for meetings with government officials who were considering restrictions on energy drinks. It funded a doctorate for a researcher in the United Kingdom and another in the Netherlands. 
In the United States and Canada, research backed by Red Bull or conducted by academics with financial ties to the company has been used to defeat measures such as age restrictions and warning labels. 
A pivotal report by a European food agency in 2015 cited these studies in finding that there wasn’t clear evidence that mixing energy drinks and alcohol was harmful. That report remains the last word in Europe and has been used to prevent action elsewhere.
The studies backed by Red Bull have been nearly unanimous in their message: Consuming energy drinks and alcohol together is no more harmful than drinking alcohol alone. 
That stands in stark contrast to the vast majority of independent studies on the subject.
The Examination gathered more than 100 studies about the health or behavioral risks of mixing energy drinks and alcohol. Of the studies that received funding by Red Bull or were conducted by researchers who disclosed financial conflicts of interest with the company, 95% concluded that mixing alcohol with energy drinks did not increase those risks. Roughly 80% of independent studies reached the opposite conclusion, The Examination found.
Companies often fund research into controversial products, a practice that is criticized by health advocates. But leading alcohol researchers who reviewed some of the studies with financial ties to Red Bull said there are deeper problems.
A number of the studies are flawed, they said, raising questions about their conclusions. In Boston, a team of scientists withdrew from a Red Bull-funded study after Verster, the Dutch researcher, refused to address problems they believed would bias the results.
In a brief statement to The Examination and its partners, Karlheinz Niederreiter, Global Head of Science, Regulatory and Government Affairs at Red Bull, wrote, “Health authorities across the world have concluded that Red Bull Energy Drink is safe to consume.” That’s why, he wrote, nearly 14 billion cans were sold worldwide last year. 
Niederreiter and other Red Bull executives did not answer questions about the news outlets’ findings, including those about the safety of consuming energy drinks with alcohol.
Voluntary guidelines published by American and European industry groups say their member companies, which include Red Bull and Monster Beverage Corp., don’t promote mixing energy drinks with alcohol and don’t claim that energy drinks counteract the effects of alcohol. The European group said academic research has found that mixing the two doesn’t pose additional risks.
Peter Miller, a professor at Deakin University in Australia, said the news outlets’ findings weren’t surprising. Back in 2013, around the time that much of this research was published, he wrote an essay in a medical journal criticizing the wave of industry-funded studies about mixing energy drinks and alcohol. 
Those research grants are “an investment using universities’ reputation to be able to influence policy,” Miller told The Examination. “This is a campaign to protect their profits and to avoid legislative intervention.”
And it’s worked, he said. Red Bull-funded researchers have “absolutely undermined the evidence base,” Miller said. “It leads to this doubt where politicians don't act.”
Much of this research was conducted at a time of growing public debate about the safety of energy drinks. Especially for young people. And especially in combination with alcohol.
Wide-awake drunk

As concerns intensified, the U.S. Food and Drug Administration logged reports of heart problems and other adverse events allegedly related to energy drinks. In Quebec, Canada, a coroner concluded that 21-year-old Zachary Mitchell drowned after a probable arrhythmia linked to exercise and energy drink consumption.Illustration by The Examination/Evident Media
One weekend night in August 2016, Zachary Mitchell joined some friends for a getaway at a lakeside cottage in Quebec. The 21-year-old visited the cottage nearly every summer weekend, his mother said.
Mitchell drank several cans of Red Bull and about six beers over about two hours before he and his friends decided to go for a swim, according to a coroner's report.
Mitchell had been born near a lake and learned to swim from a young age. “He was a fish,” said his mother, Heather Mitchell.

Zachary Mitchell, shown at his high school graduation in 2012.Photo provided by Heather Mitchell
But shortly before midnight, Mitchell hit the water awkwardly when he dove from a 15-foot high deck. He briefly resurfaced, spoke a few words and went under again. That was the last his friends saw of him, according to a coroner's report.
The coroner wrote that Mitchell had drowned, likely due to an arrhythmia triggered by the combination of energy drinks and physical exercise. She noted that he had a blood-alcohol content of about 0.1%, slightly over the legal limit for driving. 
In her report, she called for a “vast advertising awareness campaign targeting a young audience” about the risks of energy drinks, including those from combining them with alcohol.

Mitchell, pictured diving into Lake Saint Pierre in Quebec on another occasion, grew up around the water and was a strong swimmer, his mother, Heather Mitchell, recalled. “He was a fish,” she said.Photos provided by Heather Mitchell
Researchers have a term that captures their concern about mixing alcohol and energy drinks: wide-awake drunk.
Tim Stockwell, who headed the Canadian Institute for Substance Use Research from 2004 to 2020, said adding the stimulation of energy drinks to the impaired judgment caused by alcohol is a recipe for risky behavior. 
The caffeine in energy drinks ranges from 80 mg in a Red Bull, slightly less than a typical cup of coffee, to 300 mg in other brands. But energy drinks also contain ingredients such as taurine and guarana that can magnify its effects on the body.
“It's a pretty potentially dangerous combination, giving you the energy to do crazy, daft things,” Stockwell said, “and something that takes away the fear of the consequences.”
People have been hurt or killed all over the world after consuming alcohol and energy drinks, according to news reports. In England, an 18-year-old woman suffered three cardiac arrests after downing 10 Jägerbombs, a cocktail that combines an energy drink with the spirit Jägermeister. In Washington state, a 17-year-old boy died of acute alcohol intoxication after mixing hard liquor and energy drinks while playing video games with friends. In Quebec, a 14-year-old girl was found dead behind her school after consuming a caffeinated alcoholic drink called FCKD UP.
A considerable body of research suggests that incidents like these aren’t just chance or circumstance. Mixing alcohol and energy drinks was linked to higher rates of binge drinking, sexual abuse and drunk driving, according to a study conducted among U.S. college students. Anotherstudy of hospital patients in Canada found the combination was tied to higher levels of injury; among women, the risk of injury tripled.
Health authorities have shared these views. TheU.S. Centers for Disease Control and Prevention warn that mixing alcohol and energy drinks can lead to more drinking and a greater risk of injury, drunk driving and unwanted or unprotected sex.
This research was just emerging back in 2010 during a string of deaths involving young people and Four Loko. The FDA acted quickly, ordering Four Loko and other companies to stop selling caffeinated alcoholic drinks.
At the time of Mitchell’s death, energy drinks in Canada carried a warning saying not to mix them with alcohol. The coroner investigating his death criticized those warnings, writing that they were “insufficient” and “in small print.”
Heather Mitchell said that neither she nor her son were fully aware of the risks of energy drinks. She said she really didn’t know if he frequently drank them. She assumed that if they were on the shelf, they were safe.
Red Bull gets into the research business

Red Bull funded a series of studies, many co-authored by Verster at Utrecht University, that found that mixing alcohol and energy drinks did not increase drinking or harm. Other researchers questioned the studies’ validity.Illustration by The Examination/Evident Media
In 2011, soon after becoming director of an injury prevention research center at Boston University, Jonathan Howland joined two Red Bull executives for dinner. One of them was Niederreiter, who was in charge of science for the company. Lobster was on the menu and a scientific collaboration was taking shape.
Howland, who believed the FDA had overstepped the evidence with its ban on caffeinated alcoholic beverages, had taken note of ongoing research by Verster, the Dutch professor. The two ran in similar academic circles; both were members of a small group of researchers who studied alcohol hangovers. Verster’s preliminary findings suggested that mixing alcohol and energy drinks did not cause people to drink more or suffer higher rates of harm.
When Verster said he wanted to replicate his study in the United States, Howland didn’t hesitate. “I just jumped on it,” he said in an interview. That led to a deal between Red Bull and Boston University.
The key to Verster’s research was that he didn’t look for differences between people who drank only alcohol and people who consumed both alcohol and energy drinks, Verster told The Examination. Instead, he built his studies around people who did both, comparing outcomes between when they consumed alcohol alone and when they consumed it with energy drinks.
This eliminated variables such as personality type and enabled him to test for causality, Verster said.
But several months after Howland and his team started the project, they discovered a problem in how the study was set up. The details of the dispute were laid out in emails, study documents, and interviews with Howland and Tamara Calise, who consulted with the Boston team as a research expert.
The Boston researchers were alarmed because the survey that Verster’s team had provided defined alcohol mixed with energy drinks to include only alcoholic beverages consumed within two hours of an energy drink. That could underestimate binge drinking and harm linked to energy drinks, Howland’s team determined. There was no restriction on which drinks were counted when participants drank alcohol alone.
Howland and his colleagues urged Verster to change his approach. Verster refused. Howland said the message was clear: that “if you want the money, you do it exactly the way we tell you.”
Howland's team ultimately decided to back out of the study.
“We decided that we cannot use our university positions and professional reputations to recruit for a study that we believe cannot test important hypotheses in an unbiased way,” Howland wrote to Verster in June 2012.

Jonathan Howland (left), and Verster (third from right) were both members of a group of academics who studied alcohol hangovers. Here, members of that group and their guests, including Howland’s wife Elizabeth (right) eat lobster in Nova Scotia as part of a meeting in 2012.Photo provided to The Examination
That didn’t seem to affect Red Bull’s support of Verster’s research. Later that year, he and four colleagues published a study of Dutch students, funded by the company, that used the disputed approach and came to a surprising conclusion: People were better off when they mixed alcohol with energy drinks than when they drank alcohol alone. When they combined the two, they drank less alcohol and were less likely to suffer harmful consequences, the study concluded.
Five alcohol researchers consulted by The Examination said they agreed with the Boston researchers that the approach by Verster’s team was flawed. The half-life of caffeine is five to six hours — meaning that five to six hours after someone ingests caffeine, half of it remains in their system and continues to affect them. That’s significantly longer than the time window used by Verster.
From 2016 to 2021, Verster and other Red Bull-funded scientists in the U.K. and Australia published at least five more studies that used the same definition of mixing alcohol and energy drinks. All concluded that mixing did not lead to increased drinking or harm. 
Laura Schmidt, a professor at the University of California, San Francisco who has examined research funded by the food and beverage industry, described those studies as “marketing dressed up as science.” 
William Kerr, scientific director at the federally funded National Alcohol Research Center, said, “Aspects of the studies seem biased to deliver counterintuitive results that support industry perspectives.” 
We decided that we cannot use our university positions and professional reputations to recruit for a study that we believe cannot test important hypotheses in an unbiased way.
Jonathan Howland, in an email to Joris Verster in June 2012


In an email to The Examination, Verster acknowledged that the Boston researchers raised questions about the study methodology. He said he didn’t change it because he wanted the study to be comparable to his earlier research.
Regarding his definition of mixing of alcoholic and energy drinks, he wrote that the two-hour limit was meant to exclude energy drinks consumed much earlier in the day, not to limit the number of alcoholic drinks counted.
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Utrecht University investigated potential conflicts of interest in Verster’s partnership with Red Bull more than a decade ago. The university determined that Verster was insufficiently transparent because he had been paid through his own company for studies that cited his university affiliation. However, the university concluded this wasn’t a breach of integrity. 
After recent inquiries by the Dutch news outlet Investico about Verster’s studies, the university said that Verster had run afoul of its policy governing outside-funded research. The university said it didn’t know the extent of that work and that it was a problem for Verster to continue to be paid privately while citing his university affiliation.
The university said the inquiries had “prompted internal questions” and that it was setting up a committee to investigate the “scientific culture and scientific quality policy” within Verster’s research group.
Verster, the most prolific among the Red Bull-backed researchers, denied that he violated ethical guidelines and said he stands by his research. He chalked up criticisms of his work to scientific disagreements.
Sean Johnson, whose doctorate was funded by Red Bull and who published several studies with Verster, has expressed reservations about how the Red Bull-funded research was conducted, the U.K.’s Bristol Cable has found.
Johnson reflected on his early research in a commentary submitted in 2023 as part of his doctoral submission. He wrote that research on mixing alcohol and energy drinks seemed to have become politicized; at times, going through the peer review process “felt like you were in the trenches.” Later, his perspective on that period shifted.
“I may have developed an unconscious bias towards my academic group and industry funders position,” Johnson wrote. In parentheses after “funders,” he wrote, “Red Bull GmbH.”
Johnson did not respond to repeated requests for comment.
‘Science is science, regardless of who is funding it’

The European Food Safety Authority cited research by scientists with financial ties to Red Bull in deciding that mixing alcohol and energy drinks wasn’t a serious health concern. The food authority’s report was later cited by Health Canada in deciding to drop a requirement that energy drink cans warn people against consuming them with alcohol.Illustration by The Examination/Evident Media
The number of studies with financial ties to Red Bull about the risks of alcohol and energy drinks is relatively small, but that body of research has been influential nonetheless. Reports on energy drink policy by government or advisory bodies in the United Kingdom, Canada, Australia, Spain and Ireland have cited these studies, The Examination found.
The most significant was a report by the European Food Safety Authority. As the European Union’s scientific adviser on food issues, its opinions not only inform policy in Europe, but also carry weight internationally. 
In 2015, that agency released a sweeping report that broadly endorsed the safety of caffeine and energy drinks. Three sections addressing the combination of energy drinks and alcohol cited Verster’s studies. 
The most detailed discussion was drawn from a 2014 study authored by Verster and three colleagues who had previously received Red Bull funding. They reviewed laboratory studies to determine whether mixing alcohol and caffeine caused people to get drunk without realizing it, a phenomenon known as “masking.” They concluded that masking was not a threat.
Though masking was a subject of research at the time, several alcohol researchers told The Examination, it’s not the most serious issue when it comes to energy drinks and alcohol. Far more significant, they said, is that energy drinks can prime people to drink more alcohol and that the combination of the two creates a sense of excitement and disinhibition — “wide-awake drunk.”
The European food authority’s report echoed Verster and his colleagues’ conclusion that masking — and more generally, mixing alcohol and energy drinks — was not a serious concern. The food authority’s report didn’t note that the studies disclosed researchers’ ties to Red Bull. 
Silvia Valtueña Martínez, a European Food Safety Authority scientist who contributed to its 2015 report, defended its findings. The authors considered a wide range of research, she said, and industry-backed studies like Red Bull’s should not be discounted. 
“Science is science, regardless of who is funding it,” she said.
Although the food authority recently said it would revisit its findings on caffeine and energy drinks, Malta Today reported that it doesn’t plan to address the risks of mixing energy drinks and alcohol.
For more than a decade, the food authority’s report has been a key reference regarding energy drinks in Europe and beyond; government and advisory bodies in the United Kingdom, Canada, Germany and other countries have cited it.
So too has the beverage industry, using it to argue against regulations on energy drinks. 
Science is science, regardless of who is funding it.
Silvia Valtueña Martínez, European Food Safety Authority scientist 


One of those efforts was in Canada, several years after Mitchell’s death.
The alcohol warning label that was on energy drink cans when he died was the result of a temporary measure. In 2021, Health Canada, the country’s public health agency, proposed making the warning permanent, noting that mixing alcohol with energy drinks had been “identified as a public health concern.” 
The beverage industry said there was no scientific basis for the warning label — and it had research to back up its position.
The Canadian Beverage Association sent Health Canada a letter citing three studies. All of them had authors who had received funding from Red Bull. The European Union joined in, cautioning against the labeling requirement and pointing to the European Food Safety Authority report.
A year later, Health Canada did an about-face, not only abandoning its proposal to make the warning label permanent, but dropping it altogether. 
In a written statement, Health Canada told The Examination and the Toronto Star that it “relied heavily” on the 2015 European food authority report, as well as its own risk assessments, in making the decision. The agency said it considered “a broad range of information,” including published studies and stakeholder submissions. 
Heather Mitchell called Health Canada’s decision “a clear dereliction of duty.” 
Nearly a decade after she lost her son, energy drink cans in Canada provide less information about alcohol risks than they did on the night he died. 
Aisvarya Chandrasekar, a computational journalist at the Tow Center for Digital Journalism at Columbia University, contributed to the data analysis. 
Léopold Salzenstein, a data reporter at The Examination, and Rachel Auslander, a freelance journalist, contributed reporting.
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Golang proposal: container/: generic collection types

github.com · 62 points · Discussion

Background: The Go Collections working group was formed in late 2025 with the purpose of bringing common collection data structures to the standard library, guided by the familiar Go principles of pragmatism and simplicity. Alphabetically by last name, the group consists of Jonathan Amsterdam (@jba), Alan Donovan (@adonovan), Robert Griesemer (@griesemer), Daniel Martí (@mvdan), Roger Peppe (@rogpeppe), Keith Randall (@khr), and Ian Lance Taylor (@ianlancetaylor). We’ve now reached a point where we’re ready to share our results with the community.

This issue is an umbrella for discussing several related proposals for new collections APIs for Go 1.28. It presents a high level overview of the themes, and links to the various concrete proposals and associated implementation CLs.

Go currently provides few collection types in its library, and from the outset we have emphasized the flexibility of the language’s built-in slice and map types. Of those provided, the most important is the heap, used for priority queues. Even sets are absent; they are conventionally expressed in terms of map[T]bool or map[T]struct{}. Ordered maps and sets based on binary trees are entirely absent.

Since the addition of generics in Go 1.18 and iterators in Go 1.23, it has become possible for library-defined types to achieve comparable ergonomics to built-in types, and for many common operations on slices and maps to be expressed as calls to library functions. This work seeks to add several of the more important data types to the standard library, and to establish conventions for their APIs and those of future additions.

Proposal: The proposed additions include:


	
#70471, CL 657296 (released in go1.27): hash/maphash.Hasher: a standard interface for expressing custom hash functions and equivalence relations for arbitrary data types. These may differ from the compiler-defined ones used by map[K]V, and are useful when the key type is not comparable (such as a slice or map), or when the default comparison yields the wrong result (such as for types.Type values, which need the deep comparison operation types.Identical). Its package docs include an example of its use in a Bloom filter.



	
#69559, CL 612217: container/hash.Map[K,V]: a hash-based Map that uses the custom hash functions mentioned above.



	
#80584, CL 741160: container/hash.Set[T]: a hash-based Set along the same lines.



	
#69230, CL 745441: container/set.Set[T]: a canonical data type for sets whose elements are comparable. It is transparently represented as map[T]struct{} and supports all the usual set operations such as Union and Intersection. It is more convenient than “legacy” sets based on map[T]bool and map[T]struct{}, and avoids ambiguity about potential false values in a map[T]bool. We expect it to become the standard set in most new Go APIs.



	
#77052, CL 724420: container/mapset: a package of helper functions (Union, Intersection, and so on) for conveniently manipulating legacy sets as sets in existing code whose API cannot be changed. These functions are exactly parallel to the methods of set.Set.



	
#60630: container/ordered.Map[K,V]: an ordered mapping. The current implementation uses a balanced binary tree, but nothing in the design requires that. The common Go pattern of building a map[K]V then sorting its keys performs well in most cases, but on occasion, such as when a range query is needed, other data structures perform much better.



	
#77397: container/heap/v2.Heap: a generic binary heap API to replace the standard library's existing heap, which can be difficult to use.





We expect to consider additional proposals in due course, such as insertion-ordered hash maps (#80194) and stacks.

The initial implementations of all the proposed data structures aim to satisfy the API and asymptotic performance expectations as simply as possible. There are doubtless many opportunities for later optimizations to reduce constant factors, but they are out of scope of the proposal process.

Though the new packages will live in the existing container tree, we prefer the term “collection” to avoid confusion with the container virtualization concept from Linux.

Abstract collection constraint interfaces

Most of the methods of the new Map and Set types are not particular to any concrete representation type, but are common across all Maps and Sets. However, they are not really implementions of a common interface type because of the “binary method problem”: if each set data type S has a Union method of the form func (S) Union(S) S, then the Union methods of different set types are incompatible, so they have no common ordinary interface. To express this abstract Set type, we must use F-bounded polymorphism, or recursive constraint interfaces.

CL 761460 adds to the container package unexported abstract Collection, Set, and Map constraint interface types that permit package implementors to write abstract helper functions (such as ContainsAny, Subset, or Arbitrary) that work across a range of concrete collection, set or map types. We reproduce these interfaces below, with some brief commentary, to help give a high-level picture but they are not part of any proposal. They merely serve to guarantee conformance in tests. See the individual proposals for more detail.

// _AbstractCollection models a collection C of elements E,
// such as *hash.Map, *hash.Set, *ordered.Map, or set.Set.  
type _AbstractCollection[E any, C _AbstractCollection[E, C]] interface {  
	Clear()  
	Clone() C  
	Contains(E) bool  
	ContainsAll(iter.Seq[E]) bool  
	Len() int  
	String() string  
}

// _AbstractMap models a mapping M from keys K to values V,  
// such as *hash.Map or *ordered.Map.  
type _AbstractMap[K, V any, M _AbstractMap[K, V, M]] interface {  
	_AbstractCollection[K, M]

	All() iter.Seq2[K, V]  
	At(K) V  
	Delete(K) (V, bool)  
	DeleteAll(iter.Seq[K]) bool  
	DeleteFunc(func(K, V) bool) bool  
	Get(K) (V, bool)  
	Keys() iter.Seq[K]  
	Set(K, V) (V, bool)  
	SetAll(iter.Seq2[K, V]) bool  
	Values() iter.Seq[V]  
}

// _AbstractSet models a set S of elements E,  
// such as *hash.Set, or set.Set.  
type _AbstractSet[E any, S _AbstractSet[E, S]] interface {  
	_AbstractCollection[E, S]

	All() iter.Seq[E]  
	Delete(E) bool  
	DeleteAll(iter.Seq[E]) bool  
	DeleteFunc(func(E) bool) bool  
	Difference(S) S  
	DifferenceWith(S)  
	Equal(S) bool  
	Insert(E) bool  
	InsertAll(iter.Seq[E]) bool  
	Intersection(S) S  
	IntersectionWith(S)  
	Intersects(S) bool  
	SymmetricDifference(S) S  
	SymmetricDifferenceWith(S)  
	Union(S) S  
	UnionWith(S)  
}


For now these abstract types are non-exported and merely serve as documentation of Go’s conventions to help ensure consistency. We do not propose to publish them yet, but may do so a later release after gaining experience with the concrete collection types. In the meantime, users can define minimal constraint types as needed, as in this example (from CL 761460) of a generic Take function over abstract sets:

// _TakeSet defines an abstraction of a set sufficient for the [Take] function.  
type _TakeSet[E any, S _TakeSet[E, S]] interface {  
	All() iter.Seq[E]  
	Delete(E) bool  
}

// Take removes and returns an arbitrary element from a set.  
// It returns zero if the set was empty.  
func Take[S _TakeSet[E, S], E any](set S) (e E, found bool) {  
	for e = range set.All() {  
		found = true  
		set.Delete(e)  
		break  
	}  
	return  
}


There is a certain arbitrariness to the set of methods included in each interface. For some data structures, a method permits a more efficient specialized implementation. But if every possible operation were added to the interface, the burden on the implementor would be unreasonable.

For instance, should the Set interface include a Subset(Set) bool method, or should Subset be written as a generic operation over abstract sets, like the Take example? Ordered sets can quickly reject a Subset test when the two operands have disjoint ranges, but even so, in the common case a Subset test is still typically O(n), so we decided to omit Subset from the interface. By contrast, we retained DeleteFunc in the Set and Map interfaces because, without it, conditionally deleting each element of a tree is asymptotically worse: O(n log n) instead of O(n).

By delaying the commitment to a particular set of methods, we can learn from practice. It may turn out that we don’t need to publish canonical constraint types at all.

Miscellaneous rationalizations

The remainder of this doc briefly notes a few of the many small design choices that led to the current set of proposals.

Methods return as much information as possible to avoid repeated lookups. For example:


	Most mutation methods report whether they changed the size of the collection.

	Map.Set and Map.Delete return the previous key if any, plus a boolean so that an existing key can be distinguished from the zero value.

	Get is variant of At that provides the boolean. (At is provided for convenience of use in expressions.)



Map.Set should replace any existing entry with the same key, following the built-in map.

Unlike Sets, maps have no Equal method, because map values may be non-comparable.

The fundamental set operations (Intersects, Union, etc) are part of the Set interface to enable efficient concrete implementations across a variety of representations, even though many of these could be expressed abstractly in terms of just All, Len, and Contains, as shown in this table, at some asymptotic cost in performance:

- Union{,With}               interface{ All() iter.Seq\[E\] }  
- Intersection               interface{ All() iter.Seq\[E\]; Contains(E) bool; Len() int }  
- IntersectionWith           interface{                    Contains(E) bool }  
- Difference                 interface{ All() iter.Seq\[E\]; Contains(E) bool }  
- DifferenceWith             interface{ All() iter.Seq\[E\]; Contains(E) bool }  
- SymmetricDifference{,With} interface{ All() iter.Seq\[E\] }



Secondary operations such as Set.{Take,Arbitrary,Subset,Superset} were removed from the interface and expressed as generic operations using the abstract set interface, again at some potential cost in asymptotic performance. DeleteFunc was retained.

Set algebra operations such as Union are purely functional, returning their result as a new set. Each comes with a -With variant that mutates its left operand and returns no result. The two variants are “convenient” and “allocation efficient”, respectively. We rejected the idea of merging them into a single method based on experience with the math/big.Int API, and to avoid risks of accidental mutation or forgetting to use the result.

It is possible to define a KeySetView[M, K, V] wrapper type that satisfies the Set[K] abstraction using the key set of an underlying Map[K,V] of type M. (Inserting an element to the Set is of course meaningless and must panic.)

For symmetry, let’s consider each of the AbstractMap methods and the operations provided by the existing ‘maps’ package:


	no maps.Clear: served by builtin clear(m)

	AbstractMap.Clone = maps.Clone

	no maps.Contains; served by _, ok = m[k]; but see proposal #67377

	no maps.ContainsAll: served efficiently by for k := range seq { _, ok = m[k], … }

	no maps.Len: served by builtin len(m)

	AbstractMaps.All = maps.All

	no maps.At: served by m[k]

	no maps.Delete: served by delete(m, k)

	no maps.DeleteAll: served efficiently by for k = range seq { delete(m, k) }

	AbstractMaps.DeleteFunc = maps.DeleteFunc

	no maps.Get: served by v, ok = m[k]

	AbstractMaps.Keys = maps.Keys

	no maps.Set: served by prev, ok = m[k]; m[k] = newval

	AbstractMap.SetAll = maps.Insert

	AbstractMaps.Values = maps.Values



Five of them (Clone, DeleteFunc, All, Keys, Values) are exactly parallel. One operation (AbstractMap.SetAll) has a different name (maps.Insert). All the rest are served by built-in operators.

We might want to propose adding maps.{Contains,ContainsAll,DeleteAll}. Contains is more useful than _, ok = s[k] in an expression context; ContainsAll and DeleteAll avoid the need for loops and boolean bookkeeping.




Original: https://github.com/golang/go/issues/80590 · Discussion
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Clockwise/Spiral Rule (1994)

c-faq.com · 56 points · Discussion


[This was posted to comp.lang.c by its author,
David Anderson, on 1994-05-06.]


By David Anderson


There is a technique known as the ``Clockwise/Spiral Rule'' which enables
any C programmer to parse in their head any C declaration!


There are three simple steps to follow:


	
Starting with the unknown element, move in a spiral/clockwise direction;
when ecountering the following elements replace them with the corresponding
english statements:

	
[X] or []

	
=> Array X size of... or Array undefined size of...


	
(type1, type2)

	
=> function passing type1 and type2 returning...


	
*

	
=> pointer(s) to...




	
Keep doing this in a spiral/clockwise direction until all tokens have been
covered.

	
Always resolve anything in parenthesis first!







Example #1: Simple declaration


                     +-------+
                     | +-+   |
                     | ^ |   |
                char *str[10];
                 ^   ^   |   |
                 |   +---+   |
                 +-----------+


Question we ask ourselves: What is str?

``str is an...



	
We move in a spiral clockwise direction starting with `str' and the first
character we see is a `[' so, that means we have an array, so...

``str is an array 10 of...



	
Continue in a spiral clockwise direction, and the next thing we encounter is
the `*' so, that means we have pointers, so...

``str is an array 10 of pointers to...



	
Continue in a spiral direction and we see the end of the line (the `;'), so
keep going and we get to the type `char', so...

``str is an array 10 of pointers to char''



	
We have now ``visited'' every token; therefore we are done!



Example #2: Pointer to Function declaration


                     +--------------------+
                     | +---+              |
                     | |+-+|              |
                     | |^ ||              |
                char *(*fp)( int, float *);
                 ^   ^ ^  ||              |
                 |   | +--+|              |
                 |   +-----+              |
                 +------------------------+


Question we ask ourselves: What is fp?

``fp is a...



	
Moving in a spiral clockwise direction, the first thing we see is a `)';
therefore, fp is inside parenthesis, so we continue the spiral inside the
parenthesis and the next character seen is the `*', so...

``fp is a pointer to...



	
We are now out of the parenthesis and continuing in a spiral clockwise
direction, we see the `('; therefore, we have a function, so...

``fp is a pointer to a function passing an int and a pointer to float
returning...



	
Continuing in a spiral fashion, we then see the `*' character, so...

``fp is a pointer to a function passing an int and a pointer to float
returning a pointer to...



	
Continuing in a spiral fashion we see the `;', but we haven't visited all
tokens, so we continue and finally get to the type `char', so...

``fp is a pointer to a function passing an int and a pointer to float
returning a pointer to a char''





Example #3: The ``Ultimate''


                      +-----------------------------+
                      |                  +---+      |
                      |  +---+           |+-+|      |
                      |  ^   |           |^ ||      |
                void (*signal(int, void (*fp)(int)))(int);
                 ^    ^      |      ^    ^  ||      |
                 |    +------+      |    +--+|      |
                 |                  +--------+      |
                 +----------------------------------+



Question we ask ourselves: What is `signal'?


Notice that signal is inside parenthesis, so we must resolve this first!


	
Moving in a clockwise direction we see `(' so we have...

``signal is a function passing an int and a...



	
Hmmm, we can use this same rule on `fp', so... What is fp? fp is also inside
parenthesis so continuing we see an `*', so...

fp is a pointer to...



	
Continue in a spiral clockwise direction and we get to `(', so...

``fp is a pointer to a function passing int returning...''



	
Now we continue out of the function parenthesis and we see void, so...

``fp is a pointer to a function passing int returning nothing (void)''



	
We have finished with fp so let's catch up with `signal', we now have...

``signal is a function passing an int and a pointer to a function passing an
int returning nothing (void) returning...



	
We are still inside parenthesis so the next character seen is a `*', so...

``signal is a function passing an int and a pointer to a function passing an
int returning nothing (void) returning a pointer to...



	
We have now resolved the items within parenthesis, so continuing clockwise,
we then see another `(', so...

``signal is a function passing an int and a pointer to a function passing an
int returning nothing (void) returning a pointer to a function passing an
int returning...



	
Finally we continue and the only thing left is the word `void', so the
final complete definition for signal is:

``signal is a function passing an int and a pointer to a function passing an
int returning nothing (void) returning a pointer to a function passing an
int returning nothing (void)''






The same rule is applied for const and volatile. For Example:


	const char *chptr;



	
Now, what is chptr??

``chptr is a pointer to a char constant''






How about this one:


	char * const chptr;



	
Now, what is chptr??

``chptr is a constant pointer to char''






Finally:


	volatile char * const chptr;



	
Now, what is chptr??

``chptr is a constant pointer to a char volatile.''






Practice this rule with the examples found in K&R II on page 122.



Copyright © 1993,1994 David Anderson

This article may be freely distributed as long as the author's name and
this notice are retained.






Original: https://c-faq.com/decl/spiral.anderson.html · Discussion
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A GTK4 SSH-askpass in Zig

xn--gckvb8fzb.com · 55 points · Discussion

Every ssh-askpass in the Gentoo tree pulls in X11 or a full KDE stack,
so I wrote my own with Zig 0.16 and GTK4, with hand-written bindings that
keep X out of the build.
I run hardened Gentoo on my laptop, and most of the time I
never touch ssh-askpass because I’m using -sk keys for most of the systems.
There is one class of situation where I do need it, though, which is when a
program wants an SSH key passphrase for a regular ED25519 key, but has no
terminal to read it from. The usual case is go get, or the go toolchain in
general, fetching a private module over SSH during a build that runs without a
TTY. OpenSSH can’t prompt on a pipe, so it runs whatever SSH_ASKPASS points
at and puts the passphrase prompt in a window instead. For years I had nothing
installed for that and had to work around these scenarios. The main reason for
that is what Gentoo’s Portage offers:
 ~ emerge -s ssh-askpass

[ Results for search key : ssh-askpass ]
Searching...

*  kde-plasma/ksshaskpass
      Latest version available: 6.6.6
      Latest version installed: [ Not Installed ]
      Size of files: 32 KiB
      Homepage:      https://kde.org/plasma-desktop https://invent.kde.org/plasma/ksshaskpass
      Description:   Implementation of ssh-askpass with KDE Wallet integration
      License:       GPL-2

*  lxqt-base/lxqt-openssh-askpass
      Latest version available: 2.4.0
      Latest version installed: [ Not Installed ]
      Size of files: 19 KiB
      Homepage:      https://lxqt-project.org/ https://github.com/lxqt/lxqt-openssh-askpass/
      Description:   LXQt OpenSSH user password prompt tool
      License:       LGPL-2.1 LGPL-2.1+

*  net-misc/gnome-ssh-askpass
      Latest version available: 10.0_p1
      Latest version installed: [ Not Installed ]
      Size of files: 1,927 KiB
      Homepage:      https://www.openssh.com/
      Description:   GTK-based passphrase dialog for use with OpenSSH
      License:       BSD GPL-2

*  net-misc/ssh-askpass-fullscreen
      Latest version available: 1.2
      Latest version installed: [ Not Installed ]
      Size of files: 81 KiB
      Homepage:      https://github.com/atj/ssh-askpass-fullscreen
      Description:   A small SSH Askpass replacement written with GTK2
      License:       GPL-2+

*  net-misc/x11-ssh-askpass
      Latest version available: 1.2.4.1-r2
      Latest version installed: [ Not Installed ]
      Size of files: 30 KiB
      Homepage:      https://github.com/sigmavirus24/x11-ssh-askpass
      Description:   X11-based passphrase dialog for use with OpenSSH
      License:       HPND

[ Applications found : 5 ]


Each of these has at least one inconvenience I didn’t feel like putting up with.
My system runs with the global -X USE flag, so anything that needs X11 is
out before I look any further. Of the five, kde-plasma/ksshaskpass is the only
one with no X11 dependency whatsoever, which should have made it the
obvious pick, but the trouble is everything else that comes with it. As a
Sway user, I did not want a full KDE stack on the machine just to
type the occasional passphrase, and that is what a ksshaskpass install pulls
in:
~ # emerge -a kde-plasma/ksshaskpass

These are the packages that would be merged, in order:

Calculating dependencies... done!
Dependency resolution took 1.18 s (backtrack: 0/20).

[ebuild  N     ] kde-frameworks/kf-env-6
[ebuild  N     ] dev-libs/plasma-wayland-protocols-1.21.0  USE="-test"
[ebuild  N     ] dev-libs/qtkeychain-0.16.0  USE="-keyring -test"
[ebuild  N     ] kde-frameworks/ksecretd-services-6.27.0  USE="(-systemd)"
[ebuild  N     ] kde-frameworks/breeze-icons-6.27.0  USE="-test"
[ebuild  N     ] kde-frameworks/ki18n-6.27.0  USE="-debug -test" PYTHON_SINGLE_TARGET="python3_14 -python3_12 -python3_13"
[ebuild  N     ] kde-frameworks/kconfig-6.27.0  USE="dbus -debug -qml -test"
[ebuild  N     ] kde-frameworks/kcoreaddons-6.27.0  USE="dbus -debug -test"
[ebuild  N     ] kde-frameworks/kwidgetsaddons-6.27.0  USE="-debug -designer -test"
[ebuild  N     ] kde-frameworks/kdbusaddons-6.27.0  USE="-X -debug -test"
[ebuild  N     ] kde-frameworks/kwindowsystem-6.27.0  USE="wayland -X -debug -test"
[ebuild  N     ] app-crypt/qca-2.3.10-r1  USE="ssl -botan -debug -doc -examples -gcrypt -gpg -logger -nss -pkcs11 -sasl -softstore -test"
[ebuild  N     ] kde-frameworks/karchive-6.27.0  USE="crypt zstd -debug -test"
[ebuild  N     ] kde-frameworks/kguiaddons-6.27.0  USE="dbus wayland -X -debug -test"
[ebuild  N     ] kde-frameworks/kdoctools-6.27.0  USE="nls -debug -test"
[ebuild  N     ] kde-frameworks/kcolorscheme-6.27.0  USE="-debug"
[ebuild  N     ] kde-frameworks/kcrash-6.27.0  USE="-X -debug -test"
[ebuild  N     ] kde-frameworks/knotifications-6.27.0  USE="-debug"
[ebuild  N     ] kde-frameworks/kservice-6.27.0  USE="man -debug -test"
[ebuild  N     ] kde-frameworks/kwallet-6.27.0  USE="-debug -minimal -test"
[ebuild  N     ] kde-frameworks/kwallet-runtime-6.27.0  USE="(keyring) (legacy-kwallet) man -X -debug -gpg -test"
[ebuild  N     ] kde-plasma/ksshaskpass-6.6.6  USE="-debug"

Would you like to merge these packages? [Yes/No]


lxqt-base/lxqt-openssh-askpass is next, and it needs X outright. On top of
that it pulls in a few KDE framework packages and a Qt built with X support,
which collides with the dev-qt/qtbase already on my system that was compiled
-X, so Portage stops on a slot conflict:
~ # emerge -a lxqt-base/lxqt-openssh-askpass

These are the packages that would be merged, in order:

Calculating dependencies... done!
Dependency resolution took 3.10 s (backtrack: 0/20).

[ebuild   R    ] x11-libs/libxkbcommon-1.13.2  USE="X*"
[ebuild  N     ] dev-util/lxqt-build-tools-2.4.0
[ebuild  N     ] x11-libs/xcb-util-renderutil-0.3.10  ABI_X86="(64) -32 (-x32)"
[ebuild  N     ] x11-libs/libXScrnSaver-1.2.5  USE="-doc" ABI_X86="(64) -32 (-x32)"
[ebuild  N     ] dev-libs/plasma-wayland-protocols-1.21.0  USE="-test"
[ebuild  N     ] x11-libs/xcb-util-wm-0.4.2  ABI_X86="(64) -32 (-x32)"
[ebuild  N     ] x11-libs/xcb-util-0.4.1  ABI_X86="(64) -32 (-x32)"
[ebuild  N     ] x11-libs/xcb-util-image-0.4.1  ABI_X86="(64) -32 (-x32)"
[ebuild  N     ] x11-libs/xcb-util-cursor-0.1.6  ABI_X86="(64) -32 (-x32)"
[ebuild   R    ] dev-qt/qtbase-6.11.1  USE="X*"
[ebuild  N     ] sys-auth/polkit-qt-0.201.1
[ebuild  N     ] dev-libs/libqtxdg-4.4.0  USE="-test"
[ebuild  N     ] kde-frameworks/kf-env-6
[ebuild  N     ] kde-frameworks/kwindowsystem-6.27.0  USE="X wayland -debug -test"
[ebuild  N     ] lxqt-base/liblxqt-2.4.0  USE="backlight"
[ebuild  N     ] lxqt-base/lxqt-openssh-askpass-2.4.0

!!! Multiple package instances within a single package slot have been pulled
!!! into the dependency graph, resulting in a slot conflict:

dev-qt/qtbase:6

  (dev-qt/qtbase-6.11.1:6/6.11.1::gentoo, installed) USE="concurrent dbus gui icu libinput libproxy network nls opengl sql sqlite ssl syslog udev vulkan wayland widgets xml (zstd) -X -accessibility -brotli -cups -custom-cflags -eglfs -evdev -gles2-only -gssapi -gtk -io-uring (-journald) -mysql -oci8 -odbc -postgres -renderdoc -sctp -test -tslib" ABI_X86="(64)" pulled in by
    ~dev-qt/qtbase-6.11.1:6[X=,concurrent,eglfs=] required by (dev-qt/qtmultimedia-6.11.1:6/6.11.1::gentoo, installed) USE="alsa dbus ffmpeg gstreamer opengl pipewire qml v4l vaapi vulkan wayland -X -custom-cflags -eglfs -pulseaudio -test" ABI_X86="(64)"
                            ^^

  (dev-qt/qtbase-6.11.1:6/6.11.1::gentoo, ebuild scheduled for merge) USE="X concurrent dbus gui icu libinput libproxy network nls opengl sql sqlite ssl syslog udev vulkan wayland widgets xml (zstd) -accessibility -brotli -cups -custom-cflags -eglfs -evdev -gles2-only -gssapi -gtk -io-uring (-journald) -mysql -oci8 -odbc -postgres -renderdoc -sctp -test -tslib" ABI_X86="(64)" pulled in by
    >=dev-qt/qtbase-6.10.1:6=[gui,X] required by (kde-frameworks/kwindowsystem-6.27.0:6/6.27::gentoo, ebuild scheduled for merge) USE="X wayland -debug -test" ABI_X86="(64)"
                                  ^


It may be possible to solve this problem by using package.mask to
prevent one of those packages from being selected. However, it is also
possible that conflicting dependencies exist such that they are
impossible to satisfy simultaneously.  If such a conflict exists in
the dependencies of two different packages, then those packages can
not be installed simultaneously.

For more information, see MASKED PACKAGES section in the emerge man
page or refer to the Gentoo Handbook.


The following USE changes are necessary to proceed:
 (see "package.use" in the portage(5) man page for more details)
# required by lxqt-base/liblxqt-2.4.0::gentoo
# required by lxqt-base/lxqt-openssh-askpass-2.4.0::gentoo
# required by lxqt-base/lxqt-openssh-askpass (argument)
>=kde-frameworks/kwindowsystem-6.27.0 X
# required by kde-frameworks/kwindowsystem-6.27.0::gentoo[X]
# required by lxqt-base/liblxqt-2.4.0::gentoo
# required by lxqt-base/lxqt-openssh-askpass-2.4.0::gentoo
# required by lxqt-base/lxqt-openssh-askpass (argument)
>=dev-qt/qtbase-6.11.1 X
# required by dev-qt/qtbase-6.11.1::gentoo[gui]
# required by kde-frameworks/kwindowsystem-6.27.0::gentoo[X]
# required by lxqt-base/liblxqt-2.4.0::gentoo
# required by lxqt-base/lxqt-openssh-askpass-2.4.0::gentoo
# required by lxqt-base/lxqt-openssh-askpass (argument)
>=x11-libs/libxkbcommon-1.13.2 X

Would you like to add these changes to your config files? [Yes/No]

net-misc/ssh-askpass-fullscreen needs X as well, this time by way of GTK2
and a Cairo built with X support:
~ # emerge -a net-misc/ssh-askpass-fullscreen

These are the packages that would be merged, in order:

Calculating dependencies... done!
Dependency resolution took 2.98 s (backtrack: 0/20).

[ebuild   R    ] x11-libs/cairo-1.18.4-r1  USE="X*"
[ebuild  N     ] x11-libs/libXcomposite-0.4.7  USE="-doc" ABI_X86="(64) -32 (-x32)"
[ebuild  N     ] x11-libs/libXcursor-1.2.3  USE="-doc" ABI_X86="(64) -32 (-x32)"
[ebuild  N     ] x11-libs/libXdamage-1.1.7  ABI_X86="(64) -32 (-x32)"
[ebuild  N     ] x11-libs/libXi-1.8.3  USE="-doc" ABI_X86="(64) -32 (-x32)"
[ebuild  N     ] x11-themes/gnome-themes-standard-3.28-r1
[ebuild  NS    ] x11-libs/gtk+-2.24.33-r3 [3.24.52]
[ebuild  N     ] x11-themes/gtk-engines-adwaita-3.28-r1  ABI_X86="(64) -32 (-x32)"
[ebuild  N     ] net-misc/ssh-askpass-fullscreen-1.2

The following USE changes are necessary to proceed:
 (see "package.use" in the portage(5) man page for more details)
# required by x11-libs/gtk+-2.24.33-r3::gentoo
# required by x11-themes/gtk-engines-adwaita-3.28-r1::gentoo
>=x11-libs/cairo-1.18.4-r1 X

Would you like to add these changes to your config files? [Yes/No]


net-misc/x11-ssh-askpass is X11 by name, so no surprise there, and it also
needs the old imake build system, namely x11-misc/xorg-cf-files and
x11-misc/imake, to compile at all:
~ # emerge -a net-misc/x11-ssh-askpass

These are the packages that would be merged, in order:

Calculating dependencies... done!
Dependency resolution took 1.00 s (backtrack: 0/20).

[ebuild  N     ] app-text/rman-3.2-r2
[ebuild  N     ] x11-misc/xorg-cf-files-1.0.9
[ebuild  N     ] x11-misc/imake-1.0.10
[ebuild  N     ] net-misc/x11-ssh-askpass-1.2.4.1-r2

Would you like to merge these packages? [Yes/No]


That left net-misc/gnome-ssh-askpass. At first glance it looked like the one
option that needed no X at all, but that turned out to be wrong. It does need
X11, and the ebuild appears to be broken about it. The build calls
pkg-config --libs gtk+-3.0 x11 and the source includes gdk/gdkx.h, an
X-only GDK header, so on a system compiled without X it fails to build:
~ # emerge -a net-misc/gnome-ssh-askpass

These are the packages that would be merged, in order:

Calculating dependencies... done!
Dependency resolution took 0.89 s (backtrack: 0/20).

[ebuild  N    ~] net-misc/gnome-ssh-askpass-10.0_p1  USE="-verify-sig"

Would you like to merge these packages? [Yes/No] Yes
>>> Verifying ebuild manifests
>>> Emerging (1 of 1) net-misc/gnome-ssh-askpass-10.0_p1::guru
>>> Failed to emerge net-misc/gnome-ssh-askpass-10.0_p1, Log file:
>>>  '/var/tmp/portage/net-misc/gnome-ssh-askpass-10.0_p1/temp/build.log'
>>> Jobs: 0 of 1 complete, 1 failed                                     Load avg: 0.79, 0.57, 0.61
 * Package:    net-misc/gnome-ssh-askpass-10.0_p1:0
 * Repository: guru
 * USE:        abi_x86_64 amd64 elibc_glibc kernel_linux
 * FEATURES:   network-sandbox preserve-libs sandbox selinux sesandbox userpriv usersandbox
>>> Unpacking source...
>>> Unpacking 'openssh-10.0p1.tar.gz' to /var/tmp/portage/net-misc/gnome-ssh-askpass-10.0_p1/work
>>> Source unpacked in /var/tmp/portage/net-misc/gnome-ssh-askpass-10.0_p1/work
>>> Preparing source in /var/tmp/portage/net-misc/gnome-ssh-askpass-10.0_p1/work/openssh-10.0p1/contrib ...
>>> Source prepared.
>>> Configuring source in /var/tmp/portage/net-misc/gnome-ssh-askpass-10.0_p1/work/openssh-10.0p1/contrib ...
>>> Source configured.
>>> Compiling source in /var/tmp/portage/net-misc/gnome-ssh-askpass-10.0_p1/work/openssh-10.0p1/contrib ...
make -j17 -l15.95 gnome-ssh-askpass3
x86_64-pc-linux-gnu-gcc -O2 -pipe -march=native `pkg-config --cflags gtk+-3.0` \
        gnome-ssh-askpass3.c -o gnome-ssh-askpass3 \
        `pkg-config --libs gtk+-3.0 x11`
gnome-ssh-askpass3.c:62:10: fatal error: gdk/gdkx.h: No such file or directory
   62 | #include <gdk/gdkx.h>
      |          ^~~~~~~~~~~~
compilation terminated.
make: *** [Makefile:17: gnome-ssh-askpass3] Error 1
 * ERROR: net-misc/gnome-ssh-askpass-10.0_p1::guru failed (compile phase):
 *   emake failed
 *
 * If you need support, post the output of `emerge --info '=net-misc/gnome-ssh-askpass-10.0_p1::guru'`,
 * the complete build log and the output of `emerge -pqv '=net-misc/gnome-ssh-askpass-10.0_p1::guru'`.
 * The complete build log is located at '/var/tmp/portage/net-misc/gnome-ssh-askpass-10.0_p1/temp/build.log'.
 * The ebuild environment file is located at '/var/tmp/portage/net-misc/gnome-ssh-askpass-10.0_p1/temp/environment'.
 * Working directory: '/var/tmp/portage/net-misc/gnome-ssh-askpass-10.0_p1/work/openssh-10.0p1/contrib'
 * S: '/var/tmp/portage/net-misc/gnome-ssh-askpass-10.0_p1/work/openssh-10.0p1/contrib'

 * Messages for package net-misc/gnome-ssh-askpass-10.0_p1:

 * ERROR: net-misc/gnome-ssh-askpass-10.0_p1::guru failed (compile phase):
 *   emake failed
 * If you need support, post the output of `emerge --info '=net-misc/gnome-ssh-askpass-10.0_p1::guru'`,
 * the complete build log and the output of `emerge -pqv '=net-misc/gnome-ssh-askpass-10.0_p1::guru'`.
 * The complete build log is located at '/var/tmp/portage/net-misc/gnome-ssh-askpass-10.0_p1/temp/build.log'.
 * The ebuild environment file is located at '/var/tmp/portage/net-misc/gnome-ssh-askpass-10.0_p1/temp/environment'.
 * Working directory: '/var/tmp/portage/net-misc/gnome-ssh-askpass-10.0_p1/work/openssh-10.0p1/contrib'
 * S: '/var/tmp/portage/net-misc/gnome-ssh-askpass-10.0_p1/work/openssh-10.0p1/contrib'
 *
 * The following package has failed to build, install, or execute postinst:
 *
 *  (net-misc/gnome-ssh-askpass-10.0_p1:0/0::guru, ebuild scheduled for merge), Log file:
 *   '/var/tmp/portage/net-misc/gnome-ssh-askpass-10.0_p1/temp/build.log'
 *


This is where I gave up on the packaged options. Even setting the X11 question
aside, every one of these uses GTK2 or GTK3 at most. However, it just so
happened that I had wanted to build something with GTK4 for a long time, so
instead of patching one of the existing implementations, which are mostly C
anyway, I wrote my own with Zig 0.16 and GTK4, and called it
ssh-askpass-zigtk.
Avoiding X11
The reason the GTK helpers break on my system is the headers. The standard way
of calling GTK includes the GTK4 headers, which pull in GDK, and GDK
still ships gdk/gdkx.h on most installs, so an X11 header comes in whether
you want it or not. Zig’s @cImport, the obvious way to call a C library,
would do the same, because it pulls in exactly those headers. So
ssh-askpass-zigtk doesn’t @cImport anything. src/gtk.zig declares the
thirty-odd GTK and GLib functions the program calls by hand, as plain
extern prototypes:
pub const Widget = opaque {};

pub extern fn gtk_window_new() *Widget;
pub extern fn gtk_password_entry_new() *Widget;
pub extern fn gtk_editable_get_text(editable: *Widget) [*:0]const u8;
pub extern fn gtk_button_new_with_label(label: [*:0]const u8) *Widget;


Nothing in that file names a symbol from gdk/gdkx.h or X11/Xlib.h, so the
compiler never sees an X header, and the binary builds and runs against a
GTK4 that was compiled without X11. The one X-adjacent value it needs, the
Escape keysym, is hardcoded as 0xff1b rather than pulled from
gdk/gdkkeysyms.h.
GTK is built on GObject, which does single inheritance by putting the parent
struct as the first member of the child, so a window, a box, a label, a password
entry and a button are all layout-compatible with a GtkWidget * at the ABI
boundary. On the Zig side one opaque {} type stands in for all of them, and
every widget function takes and returns the same *Widget, without a hierarchy
of wrapper types to model something the C ABI already flattens.
The parts that don’t touch GTK, the mapping of SSH_ASKPASS_PROMPT to a
dialog type and the parsing of the GNOME_SSH_ASKPASS_*_COLOR variables, are in
src/root.zig with unit tests, so they run under zig build test with no
display and no GTK at all. Recoloring goes through a small CSS provider, since
GTK4 removed gtk_widget_modify_fg and _bg.
Cross-compiling
Because the bindings are hand-written externs and no GTK headers enter the
build, Zig can cross-compile the binary for any Linux architecture without a
GTK4 toolchain for that target. The only thing missing at link time is the
GTK4 shared library itself, and -Dgtk-stub covers that, as it builds a tiny
stub libgtk-4.so.1 whose exported symbols are all no-ops, links the executable
against that, and lets the target’s real GTK4 resolve at runtime instead. The
release workflow uses this to produce binaries for x86_64, aarch64, armv7,
riscv64, powerpc64le, i386, loongarch64 and s390x from one machine,
none of which has GTK4 installed for the other seven.
Note: ssh-askpass-zigtk doesn’t grab the keyboard as other askpass
implementations normally would. The GTK3 helper calls gdk_seat_grab so
another client can’t read the passphrase as you type it, but from what I see,
GTK4 dropped that interface and I believe that Wayland doesn’t let a client
grab the keyboard at all, so there is no portable way to do it without X11.
Hence the GNOME_SSH_ASKPASS_GRAB_SERVER and GNOME_SSH_ASKPASS_GRAB_POINTER
variables also have no effect.
The code is on tty.fail and mirrored to
GitHub, where each tagged release ships prebuilt Linux
binaries per architecture. To use it, put the binary somewhere on your PATH
and point SSH_ASKPASS at it. For a terminal that means two lines in
~/.profile or your shell’s startup file (e.g. ~/.zshrc for my fellow Zsh
users):
export SSH_ASKPASS=~/.local/bin/ssh-askpass-zigtk
export SSH_ASKPASS_REQUIRE=prefer


SSH_ASKPASS_REQUIRE=prefer, from OpenSSH 8.4 onward, tells OpenSSH to use
the dialog even when a terminal is available, as long as a graphical session is
present. On a systemd user session, the same two variables go in
~/.config/environment.d/ssh-askpass.conf as plain KEY=VALUE lines with an
absolute path, since that file neither expands ~ nor runs a shell. Log out and
back in, and the next ssh-add, git pull or go get that needs a passphrase
without a terminal gets the dialog.




Original: https://xn--gckvb8fzb.com/a-gtk4-ssh-askpass-in-zig/ · Discussion
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Everyone is building LLM routers, we deprecated ours

manifest.build · 54 points · Discussion


            We don’t believe in model routing anymore. For most use cases, sticking to a single battle-tested model is the best thing you can do.

Recently, there’s been huge hype around AI model routers that select the model that will respond to your request on the fly. There have been many launches in recent weeks with similar promises of reducing inference costs. We had our LLM router too, and decided to remove it.

Some context first: we launched the Manifest LLM router in March as a key feature in our LLM gateway, and we deprecated it in June, shutting it down for good on September 1st. Our router was classifying each request into one of four different tiers of complexity: simple, standard, complex and reasoning.

[image: LLM router diagram: a single agent request fanning out to Anthropic, DeepSeek, OpenAI and Mistral models]

Like most LLM routers, ours was made for cost reduction. Why call a powerful, and therefore expensive, model for a simple task? Routing to the most cost-effective model seems like a natural solution, right? Not that simple. After four months of usage across 7000 cloud users, we saw mixed results and a lot of GitHub issues and discussions about it. Let’s dive into the main problems.

Complexity cannot be deduced from the prompt alone

The prompt alone does not contain the whole task; it is just the trigger. A lot of the context that determines complexity is only discovered later through tool calls, web searches, and so on.

Let’s take an example: “evaluate the tests for the repo $GIT_REPO and improve them” can be a very simple task if you mention a personal website written in plain HTML5; or an incredibly complex task if you target the Linux kernel repo.

Cache is more effective than routing for reducing costs

Cache reads are between 75% and 90% cheaper than uncached inputs. System prompts and conversation history often represent a lot of tokens. Prefix cache works extremely well for those because they sit at the beginning of the prompt.

A cache-aware model router will take that into account by adding stickiness to the initially chosen model and keeps querying it. In other words, the router will do its job by, ironically, not doing it.

LLM routers break behavior consistency

Some say that “engineers should not be concerned about choosing the best LLM for their task”. Well, we strongly disagree.

Just as a painter knows exactly what brush they need to use, and the craftsman carefully chooses their tools, engineers should understand trade-offs and subtleties of the different models. At Manifest, every engineer selects models and effort parameters based on their intent.

Jumping from a model to another during working sessions results in lower quality of the overall work, and detaches the people from mastering their tools.

Unpredictability has a cost

No one likes unpredictability, especially software engineers.

In automated agentic workflows or autonomous agents, managing that extra layer of uncertainty can cost more than it saves. Think of evals, system prompts, observability and so on. Everything suddenly becomes harder to maintain.

Isolating different requests and setting up the right models, params and prompts for it seems naturally superior in most cases.

Conclusion

There are probably many use cases where LLM routing can be useful, and the companies that launched those have probably good reasons.

However, based on our experience, we’ve concluded that in most of the use cases we saw, it was not worth it. The amount saved is paid somewhere else, and that cost is harder to estimate.


          



Original: https://manifest.build/blog/why-we-deprecated-our-llm-router/ · Discussion




June in Servo: real world compat, media queries, SharedWorker, and more


18

June in Servo: real world compat, media queries, SharedWorker, and more

servo.org · 44 points · Discussion


  Servo 0.4.0 contains all of the changes we landed in June, which came out to yet another record 558 commits (April: 534, May: 391).
For security fixes, see § Security.


    [image: servoshell 0.4.0 showing several new features: the ‘width’, ‘height’, ‘device-width’, ‘device-height’, and ‘aspect-ratio’ media query features, plus the upgraded ‘attr()’ function, with a box whose ‘background-color’ and ‘width’ are controlled by data attributes that are in turn set by range inputs]

We’ve shipped several new web platform features:


	‘attr()’, in experimental mode (@Loirooriol, #45041)

	‘image(<color>)’, ‘closest-corner’, and ‘farthest-corner’ in ‘ellipse()’ and ‘circle()’ (@Loirooriol, #45421)

	‘calc()’ and other mathematical expressions can now be resolved later than parse time, e.g. sign(1em - 32px) (@Loirooriol, #45421)

	‘font-feature-settings’ in ‘@font-face’ (@simonwuelker, #45393)

	‘@media (device-width)’, ‘@media (device-height)’, ‘@media (height)’, ‘@media (aspect-ratio)’, and their min- and max- variants (@jdm, @mrobinson, @nicoburns, @jschwe, #44978, #45707, #45490)

	‘@media (orientation)’ (@nicoburns, #45707)

	‘@media (pointer)’ and ‘@media (any-pointer)’ (@nicoburns, #45681)

	‘@media (hover)’ and ‘@media (any-hover)’ (@nicoburns, #45681)



Plus a bunch of new DOM APIs:


	Shared­Worker (@Taym95, #45786)

	console­.dir() (@Taym95, #45109)

	custom­Element­Registry on Document and Shadow­Root (@shubhamg13, #45872)

	initialize() on Custom­Element­Registry (@shubhamg13, @yezhizhen, #45903)

	new Custom­Element­Registry() (@shubhamg13, #45791, #45550)

	text­Stream() on Request, Response, and Blob (@yezhizhen, #45864, #45861)

	set­Pointer­Capture(), release­Pointer­Capture(), has­Pointer­Capture() on Element (@webbeef, #45048)

	on­touch­start, on­touch­end, on­touch­move, on­touch­cancel on Element (@stevennovaryo, #45049)

	crypto­.subtle­.digest() for KT128 and KT256 (@kkoyung, #45699)

	crypto­.subtle­.get­Public­Key() for ML-KEM and ML-DSA (@kkoyung, #45252)



This is another big update, so here’s an outline:


	
You can help!



	
Security



	
Real world compat



	
Work in progress



	
Embedding API



	
For users and developers



	
More on the web platform



	
Garbage collection safety



	
Performance and stability



	
New contributors





You can help! 
        
      

Servo is steadily becoming a bigger and busier project every month, and by June 2026, we’ve been reading through over four times the commits as we did when we started in September 2023.


    [image: line chart showing how many commits landed in Servo’s main repo each month from September 2023 to June 2026 inclusive. there’s a clear linear trend, from 130 commits up to 551 commits]

This is hard work, particularly since there are things we need to know that are often difficult to answer just by reading the changes:


	
Who does the change affect, if anyone? Does it affect users, Servo developers, embedders, or some other group?



	
What observable difference does the change make, if any?



	
Does the feature require any preferences to be enabled, or is it enabled for everyone by default?



	
Are any real-world websites affected by the change?



	
What issue or broader project is the change related to? This question is answered by Fixes: #xxxxx or Part of: #xxxxx in the PR description.





Thanks to an initiative by @jdm, it’s now easier than ever for you to help us answer those questions, using the Servo Highfive bot!
If you’re working on a pull request that you think might be interesting for the next monthly update, even if you’re not 100% sure, tell us about it by following the steps below:


	
You add the monthly update label to your pull request, or comment @servo-highfive monthly update



	
Highfive posts a comment asking you some questions



	
You answer those questions in a comment containing @servo-highfive monthly update answer





Security 
        
      

Servo’s JS runtime, SpiderMonkey 140.10.1, had several security bugs that have been fixed in Servo 0.4.0 with the update to SpiderMonkey 140.11.0 (@jschwe, #45584).
For more details, see CVE-2026-8388, CVE-2026-8391, CVE-2026-8974, CVE-2026-8975, and MFSA 2026-48.

Several more security bugs in Servo’s JS runtime have been fixed in Servo 0.4.0 with the update to SpiderMonkey 140.12.0 (@jschwe, #45766).
The exact CVEs that apply to us are not yet known, but for more details, see MFSA 2026-58.

RSA operations in Subtle­Crypto now do modular exponentiation in constant time (@kkoyung, #45631).
Please note that our RSA implementation is currently vulnerable to the Marvin Attack – for more details, see RUSTSEC-2023-0071.

ML-DSA operations in Subtle­Crypto now do the Decompose step in constant time, fixing RUSTSEC-2025-0144 (@kkoyung, #45294).

We’ve fixed an HTML injection bug (XSS) in file:/// directory listings, which affected file names containing </script> (@sahvx655-wq, #45510).

Real world compat 
        
      

Layout correctness has significantly improved on lichess.org, and many websites have become a lot more readable thanks to our improved handling of variable fonts (@simonwuelker, #45768), including Zulip (servo.zulipchat.com) and Speedtest (speedtest.net).
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    Speedtest (speedtest.net)

Many websites worked in Servo even before version 0.4.0, including Google Photos (photos.google.com) and Cash Converters (cashconverters.com.au), and continue to work in version 0.4.0.
Other websites, like Google Maps (maps.google.com) and OpenStreetMap (www.openstreetmap.org), render well but have some issues with interactivity.
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We’re interested to hear how well your favourite websites run in Servo!
Report successes in this Zulip thread, and failures in our GitHub issues.

Work in progress 
        
      

We’re implementing the more powerful version of ‘attr()’ that can be used anywhere, not just in ‘content’, under --pref layout­_css­_attr­_enabled (@Loirooriol, #45041, #45421, #45495, #45752).

WebGPU support has improved, under --pref dom­_webgpu­_enabled:


	implemented copy­External­Image­To­Texture() on GPU­Queue (@sagudev, #45646)

	implemented create­Query­Set() on GPU­Device and resolve­Query­Set() on GPU­Command­Encoder (@sagudev, #45644)

	implemented push­Debug­Group(), pop­Debug­Group(), and insert­Debug­Marker() on GPU­Command­Encoder, GPU­Compute­Pass­Encoder, and GPU­Render­Pass­Encoder (@jschwe, #45489)

	more conformant GPU­Texture (@sagudev, #45300)

	more conformant request­Adapter() on GPU (@sagudev, #45424)

	more conformant secure context enforcement (@sagudev, #45279)



All of the features above are enabled in servoshell’s experimental mode.

We’ve made more progress towards accessibility support, under --pref accessibility_enabled (@alice, @delan, #45555, #45554, #44949).

We’ve started implementing visible and interactive text selection (@mrobinson, @SimonSapin, #46107), one of the most long-awaited features of any web browser.
Stay tuned!

We’ve also started working on Web Animations, under --pref dom­_web­_animations­_enabled (@simonwuelker, #45522, #45983), as well as webkit­Relative­Path on File, under --pref dom­_entries­_api­_enabled (@yezhizhen, #45666).

Rust doesn’t have a stable ABI, so it has generally not been possible to embed Servo in another application without building Servo from source.
To make it possible, we’ve started designing a wrapper C API that will let you consume Servo as a prebuilt shared library using the stable and ubiquitous C ABI (@mukilan, #44984).
Eventually the idea is that we’ll create a wrapper Rust API around that wrapper C API, so you can have both the ergonomics of Rust and the build simplicity of C.

Embedding API 
        
      

New in the Servo API:


	Web­View::rendering­_context (@mrobinson, #46047)



Breaking changes:


	Web­View::send­_error has been removed (@mukilan, #45502) – this method was always meant to be internal, and has become unused after we introduced the new Web­View- and Web­View­Delegate-based API



We’ve improved the docs for Web­View, Web­View­Delegate, JS­Value, Alert­Dialog, Allow­Or­Deny­Request, Authentication­Response, Bluetooth­Device­Description, Confirm­Dialog, Console­Log­Level, Create­New­Web­View­Request, Embedder­Control, Embedder­Control­Response, File­Picker, Image, Java­Script­Error­Info, Navigation­Request, Permission­Request, Pixel­Format, Prompt­Dialog, Protocol­Handler­Registration, Protocol­Handler­Update­Registration, Scroll, Select­Element, Select­Element­Request, and Web­View­Vector (@mukilan, #45282, #45467).

For users and developers 
        
      

In servoshell:


	
the Android version now requires Android 13+ (@jschwe, #46104)



	
the desktop version now lets you drag and drop files to open them (@simonwuelker, #45454)



	
the desktop version now lets the tab bar scroll horizontally if you have too many tabs open, but from one tab hoarder to another, maybe you should reconsider having so many tabs open (@Nylme, #44884)



	
the desktop version enters fullscreen on the monitor containing the window, even if you’ve moved it to a different monitor (@rhit-kapilaar, #45556)



	
the desktop UI is more performant, resizes more smoothly, and no longer gets stuck in hovered states (@mrobinson, #45289, #45456, #45290)



	
<select multiple> should now be interactable on all desktop platforms (@alexcat3, #45419)



	
localhost:<port> now implies http:// in the location bar and on the command line, rather than treating localhost: as an unsupported URL scheme (@SteveSharonSam, #45729, #45832)





When using the Firefox DevTools:


	
in the Console tab, uncaught exceptions are reported correctly (@jdm, #45549)



	
in the Console and Debugger tabs, you can now inspect the elements of nested arrays and the entries of Map objects (@atbrakhi, #45435, #45514, #45767)



	
in the Debugger tab, the Scopes panel now shows any ‘(uninitialized)’ variables, the value of this, and the global scope (@atbrakhi, @eerii, #45824, #45517)





We’ve fixed some build issues on riscv32, riscv64, and arm64 (@fxzjshm, @saschanaz, #45285, #45731), and modernised servoshell for Android to use Compose UI and Kotlin (@veyndan, #45923, #45932, #45941, #45982, #45985, #46015, #46035, #46037, #46046, #46053, #46061, #46071, #45641, #45643, #45650, #45665, #45671, #45676, #45679, #45683, #45712, #45713, #45734, #45738).

For developers of Servo itself:


	
mach try --help now lists all of the kinds of try jobs you can run (@shubhamg13, #45607)



	
mach test-wpt --update-expectations lets you run Web Platform Tests and update expectations in a single command (@TimvdLippe, #45521), rather than having to run mach test-wpt --log-raw <path> followed by mach update-wpt <path>





More on the web platform 
        
      

To allow for more performant scrolling, ‘wheel’ events are no longer .cancelable unless there are one or more non-passive event listeners (@kunalmohan, #45667).
Note that like in Firefox, ‘wheel’ events are passive by default.

‘dotted’, ‘dashed’, and ‘wavy’ text decorations are now continuous across element boundaries (@mrobinson, #45726).

We’ve improved the conformance of <dialog> (@skyz1, @mrobinson, #45825, #45761), <iframe sandbox> (@cychronex-labs, #45880), <input minlength> and <input maxlength> (@skyz1, #45705), CSS gradients (@mrobinson, #43945), ‘font-style’ and ‘unicode-range’ in ‘@font-face’ (@Loirooriol, #45821), FontFaceSet (@mrobinson, #45390, #45382), HTML­Input­Element (@steigeo, #45416), Intersection­Observer (@jdm, #45655, #45659, #45680), new Response() (@yezhizhen, #45953), URL.create­Object­URL() and URL.revoke­Object­URL() (@yezhizhen, #45182, #45417), and ECDSA and Ed25519 in Subtle­Crypto (@kkoyung, #45833, #46017).

We’ve fixed bugs related to <input hidden> (@mrobinson, #45750), ‘animation-delay’ (@yezhizhen, #45013), ‘clip-path’ (@Loirooriol, #45468, #45373), ‘tab-size’ (@SimonSapin, @mrobinson, #45309), ‘width’ and ‘height’ (@RichardTjokroutomo, #44627), ‘box-shadow: inset’ (@Loirooriol, #45620), ‘animation­iteration’ events (@Loirooriol, #45990), ‘click’ events (@mrobinson, #45751), ‘load’ events (@jdm, #45883), ‘error’ events in Worker global scopes (@Gae24, #45829), and document­.get­Element­By­Id() (@mrobinson, #45433).

Garbage collection safety 
        
      

We use a RefCell-based mechanism to store many of our DOM types in other DOM types, enforcing Rust’s “aliasing xor mutability” rule at runtime by panicking if the rule is violated.
But when garbage collection happens, we need to borrow() each DomRefCell to trace the references, and this is the source of many panic bugs.
To fix that whole class of bugs, we initially created CanGc, a marker type that would annotate the code paths where GC can occur, in conjunction with custom static analysis (@jdm, #33140).

With the Rust type system we can do even better, if we flip that around and require any borrow_mut() call to prove that GC can not occur by passing a NoGC marker value.
We can then require that a &NoGC must be borrowed from a &JSContext (which blocks GC) and not a &mut JSContext (which allows GC), taking advantage of how Rust references work without needing any custom static analysis.

We have a large codebase that needs to be migrated in parts, so for now we’ve created the new method safe­_borrow­_mut() (@sagudev, #46050).
We also need to update all of our script-related code to borrow our safe JSContext wrapper, rather than creating an owned JSContext on the spot.

This continues our long-running effort to use the Rust type system to make Servo’s integration with SpiderMonkey safer and more reliable (@Gae24, @Keerti707, @Narfinger, @TimvdLippe, @sagudev, @guptapiyush16, @ivomurrell, @kunalmohan, @skyz1, #45230, #45436, #45503, #45617, #45711, #45797, #45800, #45858, #45884, #45937, #45902, #45968, #45977, #45991, #46003, #46005, #46084, #45548, #45552, #45590, #45909, #45912, #45943, #46089, #46117, #46114, #45320, #45324, #45328, #45340, #45381, #45385, #45410, #45392, #45409, #45604, #45616, #45618, #45627, #45636, #45662, #45663, #45675, #45674, #45677, #45684, #45735, #45807, #45810, #45816, #45818, #45828, #45838, #45836, #45837, #45840, #45841, #45857, #45859, #45862, #45875, #45887, #45931, #45964, #45935, #45987, #45988, #46001, #46040, #46051, #46057, #46106, #46125, #45678, #46002, #45845, #45645, #45673, #45259, #45817, #45822, #45876, #45877, #45891).

Performance and stability 
        
      

NoGC was designed to prevent dynamic borrow failures, but it also enables some performance optimisations!
If we can prove that garbage collection is impossible in some part of Servo, we can often avoid rooting JavaScript objects when interacting with them within that region of code.
This has allowed us to reduce overheads by over 1% in the layout process and in HTML­Collection (@Narfinger, #46092, #45582).

Our memory usage has improved, with BoxFragment now 17% smaller (288 → 240 bytes on amd64) and ShapeCacheEntry now smaller too (@SimonSapin, @mrobinson, @simonwuelker, #45183, #45496).

We’ve fixed some nasty memory leaks when reloading and in 2D canvases (@Taym95, @sagudev, @jschwe, #45455, #45261, #45414).

Speaking of which, 2D canvases now use up to 23% less power (@yezhizhen, #45301), and we now avoid rasterising the same SVG more than once (@Narfinger, @jschwe, #44805).

Servo now decodes all images asynchronously and fills image caches asynchronously, leaving script threads (web content processes) more time for other work (@Narfinger, #45542, #44483).
On top of that, we’ve improved incremental layout (@mrobinson, @Loirooriol, #45411) and reduced reflows in IntersectionObserver (@jschwe, #45986).

We’ve started working on incremental updates for the stacking context tree, and as a side effect, we’ve made some layout-bound microbenchmarks up to 10% faster (@mrobinson, @Loirooriol, #45208).

We’ve also reduced allocations, copies, GC rooting steps, and other operations in many parts of Servo (@Narfinger, @SimonSapin, @mrobinson, @Loirooriol, #45506, #45969, #45940, #45760, #46090, #45335, #45413, #45511).

For several months, Frédéric (@fred-wang) has been fuzzing for Servo bugs, and thanks to his work we’ve fixed sixteen (16) crash bugs in June, affecting <iframe>, <slot>, <link onerror>, ‘animation’, ‘clip-path’, ‘content’, ‘rotate’, ‘transition’, ‘transform-style’, ‘display: contents’, ‘overflow: clip’, CSS­Keyframes­Rule, Font­Face, stop() on Window, document­.element­From­Point(), and the DOM tree (@mrobinson, @Loirooriol, @fred-wang, #46031, #46027, #46054, #46058, #46016, #46028, #46033, #45287, #45951, #45634, #45629, #46110, #46094, #45799, #45611, #45682, #45788, #45612, #45834).

We’ve also fixed crash bugs related to IPC failures, HTML­Input­Element, Range, the DevTools Debugger tab, and when servoshell is built with --features native-bluetooth (@jschwe, @Taym95, @mrobinson, @atbrakhi, @mukilan, #45311, #45619, #45765, #45513, #45702).

New contributors 
        
      

A special thanks to the following people for landing their first patch in Servo:


	Deepam Goyal (@Deepam02, #44836)

	Mark (@Mark-Boger, #45486)

	Mr SheerLuck (@MrSheerluck, #45557)

	Psychpsyo (Cameron) (@Psychpsyo, #45494)

	TusharSariya (@TusharSariya, #43663)

	Adam Sharif (@adamsharifc, #45551)

	Akash Ravikumar (@ak4shravikumar, #45736)

	Sean Cunneen (@alexcat3, #45419)

	Abdul Wahab Melethil Shibu (@cychronex-labs, #45880)

	darkdragon-001 (@darkdragon-001, #45267)

	Frédéric Wang Nélar (@fred-wang, #45834)

	fxzjshm (@fxzjshm, #45285)

	Piyush Gupta (@guptapiyush16, #45845)

	Ivo Murrell (@ivomurrell, #45645)

	rhit-kapilaar (@rhit-kapilaar, #45556)

	sahvx655-wq (@sahvx655-wq, #45510)

	Kagami Sascha Rosylight (@saschanaz, #45731)

	shangguanmachine-dot (@shangguanmachine-dot, #45310)

	Glenn Skrzypczak (@skyz1, #45471)

	Oskar Steiger (@steigeo, #45416)

	Veyndan Stuart (@veyndan, #45326)



Interested in helping build a web browser?
Take a look at our curated list of issues that are good for new contributors!

Donations 
        
      

Thanks again for your generous support!
We are now receiving 7681 USD/month (+0.2% from May) in recurring donations.
This helps us cover the cost of our speedy CI and benchmarking servers, one of our latest Outreachy interns, and funding maintainer work that helps more people contribute to Servo.

Servo is also on thanks.dev, and already 35 GitHub users (same as May) that depend on Servo are sponsoring us there.
If you use Servo libraries like url, html5ever, selectors, or cssparser, signing up for thanks.dev could be a good way for you (or your employer) to give back to the community.

We now have sponsorship tiers that allow you or your organisation to donate to the Servo project with public acknowlegement of your support.
If you’re interested in this kind of sponsorship, please contact us at [email protected].


        7681 USD/month

        
        
        10000

    

Use of donations is decided transparently via the Technical Steering Committee’s public funding request process, and active proposals are tracked in servo/project#187.
For more details, head to our Sponsorship page.
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Termixer (TUI DJ Mixer)

github.com · 31 points · Discussion


A terminal-based DJ mixer for live performance with TidalCycles. Built in Rust with ratatui, it provides real-time EQ, filtering, crossfading, and sample pads for mixing audio from MPV and SuperCollider.




Features



	Dual-deck mixer with per-channel fader, pan, 3-band EQ, LPF/HPF

	DJ center with crossfader, cue mix, headphone/booth outputs

	Sample pads — 4x4 grid with sequencer

	Auto-discovery of MPV sockets, SuperCollider, PulseAudio, PipeWire, JACK sources

	SuperCollider integration — custom SynthDefs for mixer channel processing

	Vim navigation — hjkl throughout, 3-level mode system




Prerequisites



	Rust

	Nerd Fonts — required for icons (rewind, fast-forward, etc.)

	MPV — media playback with IPC socket support

	SuperCollider (optional) — for TidalCycles integration




Installation



From crates.io




From source


git clone https://github.com/l00sed/termixer.git
cd termixer
cargo install --path .



Build


cargo build              # debug
cargo build --release    # optimized with LTO



Usage


# Auto-discover audio sources
cargo run

# Specify MPV sources explicitly
cargo run -- -s "Deck A" /tmp/mpv-a.sock -s "Deck B" /tmp/mpv-b.sock

# With music and samples directories
cargo run -- -m ~/Music -S ~/Samples



Starting MPV with IPC


mpv --input-ipc-server=/tmp/mpv-music.sock music.mp3



CLI Options





	Flag
	Description





	-s, --source NAME SOCKET
	Add an audio source (MPV IPC socket)



	-m, --music-dir PATH
	Directory for audio file browser



	-S, --samples-dir PATH
	Directory for sample pad files



	-d, --discover
	Auto-discover audio sources (default)



	-h, --help
	Show help






Keyboard Controls



Navigation





	Key
	Action





	Tab / h / l
	Switch between panes (Deck A, DJ, Deck B, Master)



	Enter
	Enter control select mode



	Esc
	Go back one level



	?
	Toggle help overlay



	q
	Quit






Controls





	Key
	Action





	j / k
	Navigate controls up/down



	h / l
	Adjust value / toggle EQ kill switch



	J / K
	Coarse adjustment (0.2)



	+ / -
	Fine adjustment (0.05)



	m / s
	Toggle mute / solo



	c
	Center pan or crossfader



	0
	Reset control to default






Source & Sample Pads





	Key
	Action





	A
	Open source picker for Deck A



	B
	Open source picker for Deck B



	P
	Toggle sample pads mode






License


MIT





Original: https://github.com/l00sed/termixer · Discussion




Using the railway network as a flatbed scanner [video]


20

Using the railway network as a flatbed scanner [video]

media.ccc.de · 28 points · Discussion





	

browse



	


conferences



	


emf



	


2026



	

event











Philomena Gray
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talk
Playlists:
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I've been taking extremely wide photos by pointing an industrial linear camera out the window of a moving train and stitching together the several thousand lines captured per second after the fact.

I'll talk about the pains of measuring the speed and collecting each line fast enough to produce a coherent image, as well as the problems of processing and displaying such wide images.


Licensed to the public under https://creativecommons.org/licenses/by-sa/4.0/


Download




Audio








Tags
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Let's make the worst Htmx

zserge.com · 21 points · Discussion

This is a continuation of a series of posts about building tiny “clones” of popular web frameworks.
Web is changing rapidly, and so the tools we use to build web apps (yet, I’m sincerely happy that my React/Vue posts are now seven years old, and those frameworks are still popular and relevant).
Today the hot topic is htmx, basically a frontend library for backend developers who couldn’t care less about JavaScript. HTMX started as intercooler, then evolved and grown more features, and is there is some beauty to it:
<button hx-post="/clicked"
    hx-trigger="click"
    hx-target="#parent-div"
    hx-swap="outerHTML">
    Click Me!
</button>


In a declarative manner, it says: when the button is clicked, send a POST request to /clicked, and replace the outer HTML of the element with id #parent-div with the response data. HTMX wires together events, AJAX requests, and DOM updates hiding away frontend complexity. As long as your backend can send HTML templates you can go pretty far with it and build complete apps without a single line of JavaScript.
Method, trigger, target, swap
Looking at the example above, seems like our library should fetch() some URLs based on some triggers and update (swap) contents of some target elements. Something like this:
<button x-get="/click">Click me</button>

document.querySelectorAll('[x-get]').forEach(el => {
    el.addEventListener('click', async (e) => {
        e.preventDefault();
        const url = el.getAttribute('x-get');
        const response = await fetch(url);
        const data = await response.text();
        el.outerHTML = data;
        console.log(data);
    });
});


If our backend sends “Button clicked” in response - it should work. Open a page, click the button, buttons disappears, text is shown instead. That’s HTMX in 10 lines of code.
A few things to improve here. First, it’s nice to sanitise the response to make sure it’s HTML. Second, we should allow the user to specify a target element to swap content into. Third, we should allow the user to specify how exactly to swap the content in a target: replace, append, prepend, delete the element etc:
const attr = (el, name) => el.closest(`[${name}]`)?.getAttribute(name);

const SWAP = {
  outerHTML: (t, f) => t.replaceWith(f),
  beforebegin: (t, f) => t.before(f),
  afterbegin: (t, f) => t.prepend(f),
  beforeend: (t, f) => t.append(f),
  afterend: (t, f) => t.after(f),
  delete: t => t.remove(),
  none: () => {},
};

const swap = (mode, target, html) => {
  const tpl = document.createElement('template');
  tpl.innerHTML = html;
  (SWAP[mode] || ((t, f) => t.replaceChildren(f)))(target, tpl.content);
};


Now we can write a more generic “fetcher” function to handle different methods, triggers, targets and swap modes:
const send = async (el, method, url) => {
  const sel = attr(el, 'x-target');
  const target = sel ? document.querySelector(sel) : el;
  const mode = attr(el, 'x-swap') || 'innerHTML';
  const opts = { method: method.toUpperCase(), headers: { 'X-Request': 'true' } };
  if (el.matches('form')) opts.body = new URLSearchParams(new FormData(el));
  const res = await fetch(url, opts);
  swap(mode, target, await res.text());
};


By default we update the content of the element, unless x-target or x-swap is specified. We also follow HTMX convention and send a custom header to the backend with the request. To bind it all together we add a simple event listener than dispatches the request based on the trigger:
const METHODS = ['get', 'post', 'put', 'patch', 'delete'];

const defaultTrigger = el =>
  el.matches('form') ? 'submit' : el.matches('input,select,textarea') ? 'change' : 'click';

const scan = (root = document.body) =>
  METHODS.forEach(m =>
    root.querySelectorAll(`[x-${m}]`).forEach(el => {
      if (el.$hx) return;
      el.$hx = true;
      const evt = attr(el, 'x-trigger') || defaultTrigger(el);
      el.addEventListener(evt, e => {
        e.preventDefault();
        send(el, m, el.getAttribute(`hx-${m}`));
      });
    })
  );

scan();
// we should also call scan() after each 
// swap() inside send() at the end of it


And that’s it, in 40 lines of code we get a working HTMX clone that support all HTTP methods, custom targets and swapping strategies. A small optimisation would be avoid re-scanning the entire DOM after each swap, but instead only scan the newly added content:
new MutationObserver(ms => {
  for (const m of ms) m.addedNodes.forEach(n => { if (n.nodeType === 1) scan(n); });
}).observe(document.body, { childList: true, subtree: true });


Now it’s small and performant.
Better triggers
We can introduce a custom syntax for triggers, allowing comma-separated list of events, with optional delays, “changed” or “once” modifiers, etc:
const parseTriggers = (s) => {
  const triggers = s.split(',').map(s => s.trim());
  return triggers.map(trigger => {
    const [event, ...rest] = trigger.split(' ');
    const options = {};
    rest.forEach(opt => {
      const [key, value = true] = opt.split(':');
      options[key] = value;
    });
    return { event, options };
  });
}


This returns a list of events with options (keys/values, separated by colon in HTML attribute). Now we can write things like x-trigger="load, click one, change changed delay:500". We should also handle some events in our scan() function to handle them in a special way, i.e. load is basically setTimeout(() => send(...), 0), changed caches previous value and skips send if the value remains unchanged, once removes the event listener after the first trigger, and delay is another setTimeout with the specified delay. Your fantasy is the limit here, we could go as far as HTMX went and support viewport interaction triggers, queueing, debouncing, periodic events and much more. But we’re building a bad HTMX clone here.
Better targets
So far we use simple querySelector to find which element to swap content into. In practice, we might want to support a few more modifiers, like matching the closest ancestor or the following sibling.
const resolve = (el, sel) => {
  if (!sel) return el;
  if (sel === 'this') return el;
  if (sel === 'next') return el.nextElementSibling;
  if (sel === 'previous') return el.previousElementSibling;
  if (sel === 'document') return document;
  if (sel === 'body') return document.body;
  if (sel === 'window') return window;
  if (sel.startsWith('closest ')) return el.closest(sel.slice(8));
  if (sel.startsWith('find ')) return el.querySelector(sel.slice(5));
  return document.querySelector(sel);
};


We call it from send() instead of document.querySelector(sel) and we can now write things like x-target="closest .container" or x-target="next" to target more specific elements than a global query would target. HTMX does in fact roughly the same, if you want to inspect the code.
Better events
HTMX emits custom events like htmx:beforeRequest, allowing developers to intercept them, modify and control the request flow. We can do the same. In total we emit 4 events: beforeRequest, afterRequest, beforeSwap, afterSwap. Each event is emitted on the element that triggered the request, with full context of the current send(). Events can be cancelled by calling event.preventDefault().
Let’s also try to support server-side events, like HX-Trigger or HX-Redirect. If the server sends a HX-Trigger header, we dispatch a custom event with the contents from that header. If server sent HX-Redirect, we simply redirect the browser to that URL. I kept HX prefix here, because X-... headers is a common convention for standard HTTP headers.
const send = async (el, method, url) => {
  let target = resolve(el, attr(el, "x-target"));
  let mode = attr(el, "x-swap") || "innerHTML";
  const opts = {
    method: method.toUpperCase(),
    headers: { "HX-Request": "true" },
  };
  if (el.matches("form")) opts.body = new URLSearchParams(new FormData(el));
  if (!fire(el, "x:beforeSend", { el, url, target, mode, opts }, true))
    return;
  const response = await fetch(url, opts);
  const hdrTrigger = response.headers.get("HX-Trigger");
  if (hdrTrigger) {
    try {
      const data = JSON.parse(hdrTrigger);
      Object.entries(data).forEach(([ev, d]) => fire(document.body, ev, d));
    } catch {
      fire(document.body, hdrTrigger);
    }
  }
  if (response.headers.get("HX-Redirect")) {
    window.location.href = response.headers.get("HX-Redirect");
    return;
  }
  if (response.headers.get("HX-Refresh") === "true") {
    window.location.reload();
    return;
  }
  if (response.headers.get("HX-Retarget"))
    target = resolve(el, response.headers.get("HX-Retarget"));
  if (response.headers.get("HX-Reswap"))
    mode = response.headers.get("HX-Reswap");
  const html = await response.text();
  fire(el, "x:afterSend", { el, url, opts, target, mode, response, html });
  const detail = { el, url, target, mode, html, response };
  if (!fire(el, "x:beforeSwap", detail, true)) return;
  swap(detail.mode, detail.target, detail.html);
  fire(el, "x:afterSwap", detail);
  scan(detail.target); // rebind anything the swap just brought in
};


Our final send() got bigger, but it allows us to write plugins now but intercepting requests and swaps. Note how we propagate event details from one event to another, meaning that event handlers can modify the request and swap flow. For example, a plugin could intercept x:beforeSwap and change the target or swap mode based on some conditions or attributes.
Plugins
My initial impression from HTMX was that it does only one thing: if an event happens on some element with declarative configuration – send an AJAX request to some URL and swap the response into some other element. But if you check the reference you’ll see hx-on, hx-vals, hx-headers, hx-swap-oob, hx-params, hx-push-url, hx-history-elt, hx-sse, hx-ext and many more attributes that make it less straightforward to understand.
Can we achieve some feature parity without modifying the core “loop”? So that the “essence” of our library would be “SSS”: scan + send + swap.
For example, HTMX supports “boosting” – enhancing links and forms to use AJAX instead of full page reloads (to avoid writing x-get and x-target on each navigation link). This doesn’t even have to be a plugin, just a JS snippet:
document.addEventListener('click', e => {
  const boosted = e.target.closest('[x-boost]');
  if (!boosted) return;
  const link = e.target.closest('a');
  if (!link) return;
  const href = link.getAttribute('href');
  if (!href || href.startsWith('#') || link.getAttribute('target')) return;
  e.preventDefault();
  window.x.send(boosted, 'get', href);
});


Similarly we can “boost” forms on submit. There’s many more possible plugins to implement:
	x-confirm — pops a native confirm() before sending, allowing user to cancel it. Needs an x:beforeSend listener, e.preventDefault() on decline.
	x-indicator — shows a spinner while a request is in-flight. Needs x:beforeSend to toggle class/style, and x:afterSwap to undo it.
	x-disable — disables the element for the duration of the request (avoid double-submission). Same logic as an indicator.
	x-headers — extra request headers from a JSON attribute. Parse, merge into opts.headers in x:beforeSend.
	x-vals / x-include — inject extra values into requests. Needs to mutate opts.body in x:beforeSend.
	x-select — swap a fragment of the response instead of the whole HTML (keeps backend code simpler). Use querySelector the part we want, replace detail.html in x:beforeSwap to use that part.
	x-sync — at most one request in flight: abort the old one, use the new one, or queue it. A map keyed by target.
	x-validate — runs the browser native constraint validation before sending. All done in in x:beforeSend.
	x-push-url / x-replace-url — updates browser history from an attribute or HX-Push-Url/HX-Replace-Url headers. Needs history.pushState/replaceState in x:afterSwap.
	x-sse / x-ws — use streaming messages like a response and swap their content. No request/response cycle at all here, simply call x.swap() from onmessage.

None of these requires any changes to the core x.js, and each plugin is a dozen lines of code, easy to reason about and to debug. Seems like event-based plugin architecture and “SSS” API work better than I hoped (and it’s still notably smaller than htmx).
And yet, to make it fully compatible with HTMX the core needs some extra work. We need proper error handling for failed fetch(), non-2XX responses etc. This likely would need more custom events to be fired. We also likely need to expose resolve() to plugins, so that they could use the same x-target syntax everywhere. We need some promise-based cancellation, too. One obvious use case would be custom confirmation dialogs, that need to be asynchronous. View transitions likely need to be asynchronous as well, so a plugin could delay a swap until the transition is done. I’m sure there’s more things that I’m missing.
Those are left as exercises for the reader. Or you can just use htmx?
Full code of this experiment is at https://github.com/zserge/x, if you spot any bugs or willing to contribute - please do so!
I hope you’ve enjoyed this article. You can follow – and contribute to – on Github, Mastodon, Twitter or subscribe via rss.
Jul 27, 2026
See also:
Let's make the worst VueJS ever! and more.
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            Abstract:Large language models can write, patch, and search code, but oncall root cause analysis (RCA) demands something different: reasoning over noisy metrics, logs, traces, and source code, starting from ambiguous user-facing reports, often hours after the incident began. We introduce ORCA-bench, a benchmark that puts general-purpose coding agents in a production-fidelity oncall setting. ORCA-bench pairs a live OpenTelemetry-instrumented microservice system--exposing six days of metrics, logs, and traces through real telemetry interfaces (Prometheus, Jaeger, and OpenSearch via Grafana) and full source-code access--with 1,079 RCA tasks that systematically vary report specificity, time-to-detection, and co-occurring fault scenarios. Ground-truth symptoms are curated and signed off by expert SREs, and our LLM-as-judge is independently re-scored by humans (Cohen's $\kappa_w=0.90$). Across five frontier agents, the best RCA Accuracy is 25.3% on Medium-difficulty tasks (the realistic-input setting) and 10.0% on Hard--a gap that remains even with Claude Fable 5. The weakest model hallucinates an implausible root cause in 40% of incident reports, and removing source-code access degrades every metric. Crucially, these are performances on a curated 50 GB / six-day testbed with tasks investigated in isolation on a system whose code and instrumentation are public. Since real production systems are order of magnitudes larger, more dynamic, and more idiosyncratic, the gap we report is a lower bound on the engineering investment required before frontier coding agents can be safely entrusted with production reliability. We release the public set at this https URL.
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Written on July 24, 2026



If you've worked on a (P)React codebase of any real size, you've had the referential stability
conversation more times than you'd like. Someone adds a useMemo, someone else adds a useCallback,
an exhaustive-deps warning gets silenced, and we all hope that the prop passed to the next component is stable.
The code is usually correct, but we don't have all the guarantees for this implicit stability.

I've spent more hours than I want to admit chasing a re-render or effect execution that came down to a new array literal
being handed to a memoized child. The type declared Item[], a prop typed as
Item[] tells me about the shape of the type and what's inside that shape but nothing about whether I get a stable
array on the next render.

So I've been playing with a small idea: what if the intention of referential stability was part of the type.

The type

The whole thing hangs on a private phantom brand:

declare const stableBrand: unique symbol

type Stable<T> = T extends object ? T & { readonly [stableBrand]: true } : T


Objects, arrays and functions get branded. Primitives pass straight through, because React and Preact already
compare those by value, a string is always "stable enough".


The unique symbol is doing the work here, if I'd used a string key like _stable: true,
any object that happened to have that shape would satisfy the brand by accident, and someone would
write { _stable: true } eventually. A unique symbol that never leaves the package can't be
reproduced by structural assignment from application code. You can name Stable<T>, you just can't
forge one.

That gives a prop the ability to describe more than its data:

type ItemListProps = {
  items: Stable<Item[]>
  onSelect: Stable<(id: string) => void>
  title: string
}


The array and the callback are references constructed with a stable intention, so they carry
the brand. And now an array built inline is the wrong type:

<ItemList
  items={items.filter(isVisible)}
  onSelect={(id) => select(id)}
  title="Visible items"
/>


The component boundary pushes the requirement back onto the caller, which is exactly where it should be.

This is also the half of memo() and PureComponent we forget about. You wrap a component in memo,
and assume it won't re-render without value changes, however the stability of complex types isn't a guarantee
and can cause this optimization to be nullified.

Keep the hooks, replace the import

My first attempt at producing these proofs used module augmentation. You import the package for its
side effect, it augments React's hook types, and useMemo starts branding its result when every
dependency is stable.

It half works, and the half that doesn't is worth understanding, because it's the part that sounded
weird to me too until I dug into why.

Module augmentation lets you add overloads to a declaration. It never lets you remove or replace the
ones @types/react ships. After augmenting, useMemo has two overloads living side by
side: the strict (factory, deps: StableDeps) => Stable<T>, and React's original
(factory, deps: DependencyList) => T. TypeScript tries the strict one first, and when every
dependency carries proof, great, you get Stable<T>. But the moment one dependency doesn't, the strict
overload stops matching and resolution quietly falls through to React's original, which happily accepts
any DependencyList:

const unstable = {}
const value = useMemo(() => ({ answer: 42 }), [unstable])
// no error. value is just { answer: number }, unbranded


There's no error at the dependency list, which is the place I wanted one. The proof simply
doesn't get produced. So I stopped fighting it. The strict path is a separate entry point:

import { useCallback, useEffect, useMemo } from 'stableref/react'


These are the real React hooks at runtime, exposed under stricter type declarations. The dependency tuple
is inferred, and each unproven element is replaced with an actionable string literal in the expected type.
Because this entry does not include React's permissive overload, there is nothing to fall back to and a raw
reference fails at the dependency where it was written:

const stableFilter = useCallback(filter, [query])

useMemo(() => source.filter(stableFilter), [source, stableFilter])
// Stable<Item[]>

useMemo(() => source.filter(rawFilter), [source, rawFilter])
//                                                 ^ type error

useEffect(syncSelection, [selection, page])
//                                   ^ type error when page is an unproven object


The package does not ship the augmentation mode. Silently losing the proof is too easy to mistake for actual
enforcement. Importing from stableref/react makes a bad dependency list fail where you wrote it,
instead of somewhere further downstream.

Bless the sources React already guarantees

Not every stable reference comes out of a useMemo. React hands you a few for free, and the types can
just say so:

const [state, setState] = useState(initialState)
// state:    Stable<State>
// setState: Stable<Dispatch<SetStateAction<State>>>

const element = useRef<HTMLElement | null>(null)
// element: Stable<RefObject<HTMLElement | null>>


Stable<State> deserves a small clarification, because it reads like a lie at first. It does not mean
the state can never change. It means React won't manufacture a new identity for state that didn't
change. A real state transition should still invalidate a memo and re-run an effect, that's the whole
point of state. The brand is about identity, not immutability.

The initializer closures don't need proof either, they aren't dependency lists:

const [state] = useState(() => buildInitialState(props))
const [reduced] = useReducer(reducer, props, createInitialState)


React only calls those to produce the initial value. The contract brands the resulting state and
dispatcher, it doesn't care whether the initialization closure was itself stable, so I don't ask for
that.

For module-scope values that are stable by construction, there's a tiny identity helper:

export const EMPTY_ITEMS = stable([] as Item[])


At runtime stable() returns the value untouched, it's x => x. The useful part is the proof, not the
function, keep it at module scope where the claim is actually true.

Context is where this pays off fast

An inline context value is one of the easiest ways to quietly make a whole subtree do work it didn't
need to:

<ThemeContext.Provider value={{ theme, setTheme }}>
  {children}
</ThemeContext.Provider>


createStableContext moves that requirement onto the provider. It is framework-specific, so it comes from
the React entry rather than the package root:

import { createStableContext } from 'stableref/react'

const ThemeContext = createStableContext<ThemeValue | null>(null)


Now the provider only accepts a Stable<ThemeValue>. The place that owns the value also owns the job
of memoizing it, and a consumer buried deep in the tree never has to know how that value got assembled.
It just gets the contract. That's the boundary I want out of types, the knowledge stays where the
responsibility is.

Preact

Same idea, separate entry point, because of course I wasn't going to leave Preact out:

import { useEffect, useMemo, type Stable } from 'stableref/preact'


These keep the original preact/hooks references and apply the same strict dependency signatures. The
proof belongs to the value contract, it was never really about which rendering library you happened to
pick.

What this doesn't solve

A determined developer can always write:

value as Stable<typeof value>


No brand survives a cast, and that's true for basically every guarantee we model in TypeScript. I'm not
shipping an ESLint plugin for it, an assertion stays an explicit escape hatch that review and
conventions have to keep an eye on. stable() is the same kind of promise, so don't sprinkle it around
to shut the compiler up.

The React Compiler is the other thing people bring up, doesn't it make manual memoization obsolete? For
a lot of cases, yeah. But I don't think it makes this idea pointless, because the two answer different
questions. The compiler asks "can I preserve this identity automatically". Stable<T> says "another
component can use this identity as an optimization contract". One is an implementation detail that lives
in the build, the other is a contract that lives in the type graph where callers can see it.

Type errors as guardrails for agents

A lot of React gets written by coding agents now, and handing an inline array to a memoized child is
exactly the kind of thing they do all day. It reads fine, it runs fine, and it quietly does more work
than it should, which is about the worst category of bug to catch by eye. An agent can't see a
re-render it never rendered, but it can absolutely respond to a type error, that's the feedback loop it
already runs on.

Which is why the error itself is worth some effort. When a dependency isn't proven, the strict hooks
don't fail it against a bare never, they map it to a string that spells out the fix:

useMemo(() => source.filter(rawFilter), [source, rawFilter])
// Type '(item: Item) => boolean' is not assignable to type
// 'This dependency is not Stable<T>: memoize it with useMemo/useCallback,
//  source it from useState, depend on a useRef container rather than its mutable
//  current value, or wrap a module-scope constant with stable().'


The instruction rides along in the diagnostic and the caret lands on the exact dependency. A human
reads it in their editor, an agent reads it out of tsc, and neither is left staring at "not
assignable to never" trying to guess what the type system wanted. The check moves from "hope someone
notices in review" to "the build stays red until the props are stable", which is the only kind of
guardrail that holds up when code is being generated faster than anyone can read it.

The broader idea

The part I actually care about is bigger than memoization.

We're forever hauling around properties the type system could carry but that we leave behind as
comments, lint rules, and tribal knowledge instead. Referential stability is one of them, but it's not
the only one. Once it's proof-carrying, a component can ask for it, a hook can hand it over, and a
context can keep it intact across the whole subtree.

The runtime work was already happening, we were already calling useMemo. The piece that was missing
was letting the guarantee survive past the line where it was made.

I've been packaging this up as stableref. It's an
experiment more than a library at this point, so I'd love to hear where it breaks for you.




Original: https://jovidecroock.com/blog/referential-stability-types/ · Discussion
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How to organize 3 acquired companies into one coherent website

littlelanguagemodels.com · 13 points · Discussion


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




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




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




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





	day-to-day responsibilities




	previous experiences making IA decisions, positive or negative




	perception of the areas with the highest potential for company growth




	professional goals






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




How Company A plans and delivers items.




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




Put users into categories




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





	Location (by country, city, district)




	Clinical discipline (nursing, surgery, pharmacy)




	Clinical specialty (dermatology, ethics, pathology)




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




	Role (educator, administrator, researcher)




	Institution (academic, commercial, non-profit)






For patients of healthcare providers, groups may include:





	Insurance type




	Age group




	Risk level






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




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




Test with a small group of users




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





	Do labels match user language?




	Do groupings match users’ mental models?




	Does content hierarchy reflect user goals?




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






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




Think horizontally, not vertically




What do I mean by this?




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




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





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




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






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




Vertical vs horizontal content thinking



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




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




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




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




Key takeaways




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





	Start with user goals




	Identify commonalities across products




	Identify opportunities for consolidation and removal across content




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




	Put users into categories




	Test with a small group of users




	Provide multiple information pathways to improve discoverability




	Be prepared for content discussions to get heated






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





Original: https://littlelanguagemodels.com/how-to-structure-your-sites-after-a-big-acquisition/ · Discussion
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Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.

Original: https://lcamtuf.coredump.cx/blog/conway/ · Discussion
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Show HN: I rewrote my 2012 self-signed cert generator in Go – cert-depot.com

9 points · Discussion

Back in 2012 I built https://cert-depot.com as a weekend project. Node.js + Express + jQuery, shelling out to OpenSSL for certificate generation. It worked but I eventually let it rot. https://news.ycombinator.com/item?id=4766743Rewrote it from scratch in Go. The entire thing is a single binary with no external dependencies:
1. Certificate generation uses Go's crypto/x509 (no OpenSSL)
2. Certificates are generated in memory and streamed directly — nothing is stored on the server
3. RSA 2048/4096 and ECDSA P-256/P-384
4. Subject Alternative Names (required by browsers since Chrome 58)
5. ZIP (PEM files) or PFX/PKCS#12 output
You comments / suggestions / bug reports are very welcome. Thanks.
Source: https://github.com/dimastopel/certdepot


Original: https://news.ycombinator.com/item?id=47613622
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Making your JITted Code known: Let me count the ways

wakelift.de · 9 points · Discussion


            AOT Compilers

It has been normal and expected for a long long time that any machine code they spit out would come with a bunch of metadata that is meant to be used by different pieces of the target system.
There is of course symbol names for functions, which allow you to use the instruction pointer to find what the function it's currently in is called, and where it starts. Plus, when a dynamic library (a DLL, dylib, or so) is loaded, the symbol names are a part of what allows you to actually call the functions that you want.
There's the debug data, which can include a wide variety of things. The interesting parts for this post are line number annotations that you can use to take the instruction pointer and not only get the name of the function it belongs to, but also the file name and line number (and more).

For languages like C++ that have exceptions, there is tables with the necessary information to find out at run time when an exception is thrown, how each of the frames on the stack want to deal with it. Of course this includes checking if there is a try block in the function that covers where inside the function the instruction pointer currently sits.
In the process of handling exceptions, it is typically necessary to get rid of some amount of stack frames, as if the code had returned from these functions. This is called "stack unwinding".
You don't want to compile special code into every function to handle the possibly quite rare case that an exception passes it by. In order to support unwinding frames, the run time library will read data put into the program by the compiler that tells it exactly what needs to happen to properly get rid of the stack frame, depending on where exactly the instruction pointer is.
"Getting rid of the stack frame" also includes things like freeing different kinds of resources. This should be familiar to any C++ programmer, where you can have local variables that are cleaned up automatically when execution leaves the scope in which it is valid.
But MoarVM, which I haven't told you yet this post is about, is written in C and even though the Raku (and nqp) code it runs has exceptions, Raku exceptions are basically unrelated to the C stack. Why, then, am I talking about exceptions and stack unwinding tables?
The reason why I know more than the most surface details is that something related to this broke suddenly when MoarVM was compiled on Windows starting at a specific version of MSVC.
The reason why that can happen in a project written in C, which doesn't have exceptions like C++ does, is that we do use longjmp for "basically exception handling, but with only one bell, and no whistles":
When the implementation of some opcode encounters a problem ("the specified attribute doesn't exist", "wrong type for this kind of op", etc etc) we can just call the function MVM_exception_throw_adhoc with a string and we jump from however deep in the C stack we may be back to the interpreter loop where we translate the exception into the kind of exception that Raku works with.
The change that caused this to explode was that on Windows, the implementation of longjmp changed so that it always tries to fully unwind the stack frame-by-frame. For C code it would otherwise be possible to do the entire unwinding process by just changing the stack pointer to what it was at the point setjmp was used. After all, C doesn't have per-frame / per-function cleanup.
This wouldn't be a problem, since the compiler could just emit all the unwinding data for everything. Except that MoarVM also has a JIT compiler. The JIT compiled code usually calls into the same implementation functions that the interpreter itself would use, so a frame from JITted code may be on the stack at the time longjmp happens, and we didn't have anything in the JIT compiler to provide the necessary data to allow Microsoft's implementation of longjmp to handle these, causing a crash at run time.
"Oops"
I started working on code to provide the necessary data, since the WinAPI offers functions for exactly this purpose. I had difficulties doing development on the free Windows VM that you can get from Microsoft, so it was a bit of a painful process, and a fix that takes a whole lot less code came to the rescue. You can still look at the code I wrote to generate unwinding information for our JITted code and registering it with the WinAPI function RtlAddFunctionTable here in my MoarVM pull request.

The simpler fix we ended up going with, including a lengthy explanation of the problem and solution, can be found in this pull request from Patrick Böker, with thanks to Lazymio for this post from the Unicorn Devblog.

But this was an important step on my journey towards the main topic of this post:
What are the ways our JIT compiler can tell other parts of the system (including not just the OS, but also development tools such as profilers and debuggers) information about the code it spits out?
Quick Overview

APIs I've already come across and done something with:

	RtlAddFunctionTable lets you give unwinding info to the WinAPI and its consumers, including where a jitted function starts, but doesn't let you give it a name.

	libunwind's _U_dyn_register lets you give a function a name and provide a table of unwind instructions.

	GDB's "JIT Debug Info Readers" let you give arbitrary information to GDB, but is very "manual".

	The JITDUMP format is meant to be used with Linux's "perf" tool. It lets you give a function name, an unwind table, and even line number annotations! It requires a post-processing step though.

	"Perf Map" is a simple text file placed at a predictable position in the filesystem with one line per jitted function, the address in memory and its length, as well as its name.



There's also techniques I've seen but haven't myself tried yet. The first thing that comes to mind is to create a full ELF file (or DLL on windows or dylib on macos), write it to disk, then load it with dlopen.
There's also one thing I wish was there but I couldn't find a way to have it yet. I'll show you at the very end of the post!
Quick and Simple: Perf Map

The simplest out of all of these by far is the "Perf Map". We've had support for this in MoarVM going back to September of 2018. It allows you to see the names of functions and the filename they are associated with in the "report" output from the perf tool, and presumably some other profiling tools can consume this format as well.
The main drawback of this is that perf at least won't be able to let you look at the assembly of these functions. I assume this is because there's nothing that keeps the machine code around.

On the other end of the simplicity scale sits creating loadable dynamic library files and loading them into the process. It's also the only approach out of these that I could imagine probably works fine with every external tool. You just have to be fine with keeping the files around until the moment your tool needs them. After all, libraries aren't meant to disappear forever after the program has finished. Also, it feels like a lot of boring work to write a correct ELF (plus whatever your other target platforms want) file essentially by hand (of course you could use all the struct definition), and doing a round-trip to the filesystem feels like it might incur a heavy performance penalty. I haven't tried it though!
For All Your Unwinding Needs: RtlAddFunctionTable and _U_dyn_register

The next approach I will describe is using RtlAddFunctionTable or libunwind's _U_dyn_register, which are very similar. If I remember correctly, I didn't actually get RtlAddFunctionTable to work, and I'm not sure what exactly I was missing. I think it might have been related to address spaces, offsets, and stuff. It is however very similar to how _U_dyn_register works. The latter only works if you want to walk stack frames in your own program for whatever reason. I didn't see anything that can just piggy-back on libunwind's internal data structures to use the data for other purposes. If you want, you can compare the RtlAddFunctionTable implementation I linked above with the commit that has the equivalent thing in it.
Lots of Power, Lots of Work: GDB Jitreader

Now we will take a look at GDB's "jitreader" feature. Essentially, there is a symbol called __jit_debug_descriptor that GDB will look at whenever you call a function called __jit_debug_register_code (which is otherwise empty). It points at a doubly-linked list with addresses and sizes of "symfiles". You can make up your own definition of what is actually stored at the address, since you will have to implement the code to interpret the data at this address yourself. That's because the second half of the jitreader feature is a dynamic library that you load into gdb itself. When you tell it to load the jitreader, GDB will run the gdb_init_reader function in your plugin and expects you to give it implementations of a few functions, including a function to read the debug info. GDB passes you a struct full of function pointers including one to read bytes from the target process, and functions that let you create an "object", a "symtab", a "block" inside a symtab, and adding a "line mapping" to your object. Here's a link to where I use these functions to introduce jitted functions to GDB. It has been over a year since I last touched this code, so I'm not exactly certain of the details, like "do the line mappings actually work as expected?", and I certainly can't vouch for any of this code being correct. But it does put jitted code with name, filename, and line number in backtraces, like this:
#6  0x00007ffff746a483 in MVM_io_write_bytes (tc=0x5dd68020180, oshandle=<optimized out>, buffer=<optimized out>)
   at src/io/io.c:178
#7  0x00007ffff575cb3e in spurt () at SETTING::src/core.c/IO/Handle.rakumod:7
#8  0x00007ffff7428d26 in MVM_interp_run (tc=<optimized out>, initial_invoke=<optimized out>,  
   initial_invoke@entry=0x7ffff7561080 <toplevel_initial_invoke>, invoke_data=<optimized out>,  
   outer_runloop=<optimized out>, outer_runloop@entry=0x0) at src/core/interp.c:6459


The perhaps roughest part was maybe writing the unwind function. The jitted code we spit out adheres to the x64 SYSV ABI (on linux, that is) including the frame pointer being at the expected place. I didn't see an obvious way to just have GDB do the default unwinding, so I implemented restoring all the relevant registers of the previous frame by hand with the functions GDB gave me. Not using push and pop opcodes in our JIT has the benefit that no matter where the Instruction Pointer lands, exccpt right at the very first few instructions, the steps to unwind the frame are the same.
If you have more questions, such as what other interesting information you can put into the debug info that the program "sends" to GDB, or what else you can do when GDB encounters one of your jitted frames, you may have better luck reading the GDB documentation yourself ... It is sadly rather sparse on the topic of the jit reader API but on the topic of extending GDB with Python (which is the route I have chosen to make MoarVM easier to debug) there is much more to see. GDB being a GNU project, you will not be surprised to learn that another way to extend it is to use Guile Scheme, which I myself have not tried before.
I could have sworn I had a WIP / PoC for using the GDB Python API using Frame Filters and DisassembleInfo to show much more information for disassembled JIT code, but for the life of me I can't find it any more ...
If you find this interesting, let me recommend this blog post that Max Bernstein wrote about the GDB Jit Interface including an explanation of how you used to have to create a full shared object in memory to have GDB understand your jitted functions, a few implementations of that version of the interface, and how the new "jitreader" plugin approach allows you to do it more easily, and finally a jitreader plugin that just reads Perf Map files.
Finally, Something to Behold: JITDUMP

Even though this post is already quite lengthy, I'm going to spill a bunch more ink for the API that took me the furthest so far in my journey to debug and profile jitted code on a fine-grained level: The JITDUMP format.
Here's the official specification of the JITDUMP format in the linux kernel's perf folder. If you want to follow along, here's a/the Pull Request on github that puts JITDUMP support into MoarVM. Here's also a blog post that helped me get started, which shows how to write JITDUMP files in rust.
The long and short of it is this: Your process opens a file in whatever place you find convenient (new files will later be created next to it, so a freshly created folder is a good choice). You mmap it executable as a kind of "signal" or "marker" event, and you write the monotonic clock value at that moment into the header. Then you can write variable-sized blocks of data every time your jit does something specific, like finalizing a blob of machine code at a given location, again with the monotonic clock timestamp. Maybe the most important piece of the puzzle is that when adding such a blob of machine code to the file, you also have to include the entirety of the machine code in the file. I guess this is what makes it the jit "dump" file!
Later on, a perf recording of your process execution (with -k 1 to choose the same monotonic clock as the time source used in the recording) can be enhanced with the separate perf inject tool. This tool can do a few tasks, but the one we're interested in is the one that the --jit flag controls: Feed it your jitdump file, pass your perf.data as the input and something like perf.jit.data as the output filename and perf inject will create an entire .so file for each of the jitted frames, and using the timestamps from the jitdump file to cross-reference when each frame becomes available (or unavailable again) somehow stores the connection between raw memory address during runtime to actual jitted function inside a .so file.
After all of this work, we can finally open a regular perf report, go into one of our jitted frames, and finally be presented with disassembly, just as if the jitted function had been an AOT-compiled function the entire time! (But probably not as thoroughly optimized).
[image: A screenshot of a jitted function from rakudo's Core Setting: Rakudo/Iterator.rakumod line 5651. You can see a whole bunch of mov instructions, some test and je or jne calls, and call instructions. Some of the instructions have percentage values on their left, showing how often the profiler has sampled this instruction.]Of course, the recording and reporting options you know and love should all work: Higher frequency of sampling, sampling stack traces along with each event, recording with different events than just the CPU cycle counter, and so on.
If you read the JITDUMP specification yourself, you will have noticed that I didn't mention the support it has for unwinding information, nor the support for source line information. I actually didn't have a need for either of these yet. Presumably, if I created an output file with something like the spesh dump which has all the MoarVM bytecode ("disassembled") in the basic blocks and what-not, I could generate filename + line number pairs for all the instructions to place them at the exact right spot in the perf report output as well. I really need to look into what that might allow me to do, but for now I didn't have the time for it (but somehow I did have the time to write a good three thousand words about all of this? go figure.)
What I'm still missing

One utility that I haven't mentioned yet in this post is Valgrind, the dynamic instrumentation framework, which famously comes with the memcheck memory correctness checker and the  cachegrind and callgrind performance profilers.
Valgrind offers a few "client requests" which let you tell the system helpful information about what your program is doing, for example when you have a custom allocator, you can tell valgrind what functions serve what function, and how memory "pools" and "pages" and such work in your implementation.
You can also manually mark memory as "this should not be written to", or "this must not be treated as a pointer".
Valgrind itself is way more than this. You can use it to write any kind of tool yourself that needs to run a program and at the same time make changes to the machine code that ends up executing on the CPU. This is what "instrumentation" refers to.
I just wanted to get correct function names and boundaries inside the output of callgrind / cachegrind (which can be visualized with kcachegrind), and ideally also a disassembly view of jitted functions, since that's where it can show you for every "outgoing" call instruction all the functions it ends up calling, and how often it hits each, and how much time is spent in which of the targets, etc.
Unfortunately, documentation for this part of the whole system is relatively sparse. I assume not many have had the same desire I had? Long ago I built a very naive attempt to post-process the callgrind or cachegrind output file and translate addresses if they fall into a jitted function's bounds to instead refer to a "function entry" as it were. Unfortunately, I couldn't get it to result in usable call graphs inside kcachegrind and I found it difficult to figure out where exactly to look for my mistake.
Conclusion

There's already a veritable plethora of APIs in this general space, some of which have overlap, some of which are for just one "platform", all of which leave me with something yet to be desired.
I sure wish there was a single solution that does everything I want and maybe even more!
yes, that is an XKCD reference. so sue me?
I'm sending this chunky blog post out into the world in the hopes that maybe someone out there is working on (or has already worked on) something that could help me with my blues, but even if not, I thought it was a good idea to get all my thoughts out and pull all of this into a single spot.
If you've made it through the whole post, thank you! I would love to hear your thoughts, so send them my way by finding me with the username timo on the libera.chat IRC network, or here on the fediverse where I occasionally post interesting things, but mostly just bad jokes and such?
They say that this blog has an RSS feed, which might just be getting en vogue again!

        


Original: https://wakelift.de/2026/03/09/making-your-jitted-code-known-let-me-count-the-ways/ · Discussion
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Three-Twist Mobius Strip Visualization + X J X

continuous edge (traced in black — follow it and you'll loop around twice before

closing). This particular shape's edge is actually a trefoil knot.

¢ Colored with a smooth gradient by angle around the ring.

The script lives at mobius/mobius3.py in my workspace if you want tweaks —
different twist count, band width, viewing angle, or colors are one-line changes.

Separately: since this is our first real session, want to take 2 minutes sometime to
connect an account or two (Gmail, GitHub, etc.) so | can be more useful? No rush —
just say the word.

Mgbius strip with three half twists

Ask anything

® Current YC Batch Size + XS X

How many companies are in the current YC batch?

7 tool calls >

Per YC's public directory, the current batch — Summer 2026 — has 129 companies
listed so far.

For context, recent batches:

Summer 2026: 129 (still filling in as companies go public in the directory)

Spring 2026: 196

Winter 2026: 198

Fall 2025: 148

Note the Summer 2026 number may still tick up — companies often appear in the
directory gradually through the batch (Demo Day especially).

Send me a CSV with all of the hard-tech companies

Pulling the Summer 2026 batch data and filtering to hard tech now.

B Reading file for 2s

Steer the running task...

¢ *= 0
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| mov %14, %rdi H

| mov ®ril,%rsi g

- mov $0x5, %rdx H

. call *Bxe3e(%rip) # 187a <push-all{SETTING: :src/core. c/Rakudo/Iterator. rakumod: 5651)+@xE

| mov %rax, %110 g

| mov %10, 0x70(%IbX] g

.33 | mov Bx80 (%rbx)  $TeX g
| mov ®rcx, 0x78(%IbX) g

| mov Dx1a8 (%r14), %rll H

| mov ox10(%r1l1), %r10 H

| mov 0x20(%r10) %110 H

| test %1, %rie g

L jne ofe H

| mov %14, %rdi H

| mov ®ril,%rsi g

- mov $0x4, %rdx H

. call *@xedd(%rip) # 1882 <push-all{SETTING: :src/core. c/Rakudo/Iterator. rakumod: 5651)+@xE

| mov %rax, %110 g

| mov %10, 0x88 (%TbX] g

B.67 | mov HI1D,%TCX g
0.63 | mov Dx1a8 (%114, %rdx H
| mov ox68 (%rdx) , %rdx H

069 | mov 0x30 (%rdx) , %rdx H
.64 | test  srox rox g
e a26 g

- testw  $0x1,@xc(%rcx) H

line

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
}
|
|
|
|
|
|
|
|
|
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

064 cnp Dx10(%rcx) , %rdx H
1 jne a26 g

1 jmp a3b H

mov *14, %rdi H

nav £0x35, %5 H

- call  *Bxddd(%rip) # 1883 <push-all(SETTING: :src/core. c/Rakudo/Iterator. rakunod: 5651)+2x§

+jmp 1606 g

nov ®rcx, 0x58(%Tbx ) g

mov. Bx1as(%r14],%r11 H

.34 nov Bx10(%r11), %10 g
mov x18(%r10), %110 H

test  %r18,%r18 .

1 jne a6 g

mov ®r14,%rdi H

nov ®ril,%rsi g

nav £0x3, %rdx H

- call  *Bxdac(%rip) # 1892 <push-all(SETTING: :src/core. c/Rakudo/Iterator. rakunod: 5651)+2x§

nov %rax, %110 g

nov ®r10, 0x90 (%TbX ] g

nov Hr1,%TCX g

mov. Bx1a8(%r14), %rdx H

mov. 68 (%rdx)  ¥rdx H

mov x38 {%rdx)  ¥rdx H

.33 test  Wrox,%rox g
' e ao7 g

testw  $8x1,0xc(%rex) H

1 jne ao7 g

102 | cnp ox10(%rcx ), %rdx H
*h' for help on key bindings H
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