

Hacker News Daily — June 23, 2026

29 stories · June 23, 2026

Sendle.app




In this issue


	F3 — github.com · 525 points

	Unlimited OCR: One-shot long-horizon parsing — github.com · 396 points

	Mistral OCR 4 — mistral.ai · 374 points

	Show HN: TikZ Editor – WYSIWYG editor for figures in LaTeX — tikz.dev · 280 points

	MSG Made Dossier on Activists Who Opposed Facial Recognition — 404media.co · 259 points

	The Coming Loop — lucumr.pocoo.org · 241 points

	Plotnine — plotnine.org · 238 points

	The deadly rise of giant trucks and SUVs — nytimes.com · 234 points

	Elevated error rate across multiple models — status.claude.com · 191 points

	Claude Tag — anthropic.com · 183 points

	Jerry's Map — jerrysmap.com · 175 points

	Anthropic updates their terms to verify age or identity — anthropic.com · 164 points

	San Diego photologs from the 1970s — beautifulpublicdata.com · 118 points

	Swift Package Index joins Apple — swiftpackageindex.com · 110 points · link only

	The worthlessness of Vitamin D is mildly exaggerated — dynomight.net · 98 points

	Lift4D: Harmonizing Single-View 3D Estimation for 4D Reconstruction In-the-Wild — lift4d.github.io · 92 points

	FUTO Swipe – A new swipe typing model — swipe.futo.tech · 86 points

	Five monitors on a Commodore 128 [video] — youtube.com · 80 points · link only

	AI Hiring Tools Yield Racial Bias and Systemic Rejection; 26% Black & 15% Asian — hai.stanford.edu · 71 points · link only

	The Low-Tech AI of Elden Ring — nega.tv · 70 points

	Samsung demonstrates 3D stacked FETs with triple nanosheet channels at 42nm — semiconductor.samsung.com · 63 points

	Show HN: Bun-sqlgen – Type-safe raw SQL for Bun, no ORM — github.com · 50 points

	Solving Wordle using information theory — binghamton.edu · 46 points

	Printing Gaussian Splats — patreon.com · 30 points

	Performance Improvements in Libffi — atgreen.github.io · 27 points

	Scars mark Britain's economy 10 years after Brexit vote — reuters.com · 16 points · link only

	Modal Auto Endpoints: Optimized inference you own — modal.com · 15 points

	How to organize 3 acquired companies into one coherent website — littlelanguagemodels.com · 13 points

	Conway's Game of Life, in real life — lcamtuf.coredump.cx · 12 points · link only





01

F3

github.com · 525 points · Discussion

  


F3 is a data file format that is designed with efficiency, interoperability, and extensibility in mind. It provides a data organization that rectifies the layout shortcomings of the last-generation formats like Parquet, while at the same time maintaining good interoperability and extensibility (a.k.a future-proof) via embedded Wasm decoders.


⚠️ This project is a research prototype verifying the ideas in the paper. You should not use it in production.




Build instructions


We only tested on an Intel machine with Debian 12.

git submodule update --init --recursive
./scripts/setup_debian.sh
# build the PoC package of F3
cargo build -p fff-poc
# run unit test for F3
cargo test -p fff-poc



Important directories


format: FlatBuffer definition of the file format.

fff-poc: The main code of the F3 format. It references other subdirs like fff-core, fff-encoding, fff-format, and fff-ude-wasm.

fff-bench: Benchmarks and experiments appeared in the paper. Specifically, fff-bench/examples should contain most experiments, both micro and e2e.

fff-ude*: ude stand for User-Defined-Encoding and code in those directories relates to the Wasm decoding implementation.

scripts and exp_scripts: scripts related to run the experiments.


Reproduction steps for the experiment results in the paper


Please refer to doc/paper_reproduction.md for the detailed steps.


License


This project is licensed under the MIT License. See LICENSE for details.


Citation


If you find this project useful, please consider citing:

@article{zeng2025f3,
author = {Zeng, Xinyu and Meng, Ruijun and Prammer, Martin and McKinney, Wes and Patel, Jignesh M. and Pavlo, Andrew and Zhang, Huanchen},
title = {F3: The Open-Source Data File Format for the Future},
year = {2025},
issue_date = {September 2025},
publisher = {Association for Computing Machinery},
address = {New York, NY, USA},
volume = {3},
number = {4},
url = {https://doi.org/10.1145/3749163},
doi = {10.1145/3749163},
abstract = {Columnar storage formats are the foundation for modern data analytics systems. The proliferation of open-source file formats (i.e., Parquet, ORC) allows seamless data sharing across disparate platforms. However, these formats were created over a decade ago for hardware and workload environments that are much different from today. Although these formats have incorporated some updates to their specification to adapt to these changes, not all deployments support those modifications, and too often systems cannot overcome the formats' deficiencies and limitations without a rewrite.In this paper, we present the Future-proof File Format (F3) project. It is a next-generation open-source file format with interoperability, extensibility, and efficiency as its core design principles. F3 obviates the need to create a new format every time a shift occurs in data processing and computing by providing a data organization structure and a general-purpose API to allow developers to add new encoding schemes easily. Each self-describing F3 file includes both the data and meta-data, as well as WebAssembly (Wasm) binaries to decode the data. Embedding the decoders in each file requires minimal storage (kilobytes) and ensures compatibility on any platform in case native decoders are unavailable. To evaluate F3, we compared it against legacy and state-of-the-art open-source file formats. Our evaluations demonstrate the efficacy of F3's storage layout and the benefits of Wasm-driven decoding.},
journal = {Proc. ACM Manag. Data},
month = sep,
articleno = {245},
numpages = {27},
keywords = {columnar storage, compression, extensibility, file format}
}






Original: https://github.com/future-file-format/f3 · Discussion
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Unlimited OCR: One-shot long-horizon parsing

github.com · 396 points · Discussion
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Welcome the Era of One-shot Long-horizon Parsing.



    [image: Unlimited OCR overview]



Release



	[2026/06/23] 📄 Our paper is now available on arXiv.

	[2026/06/23] 🤝 Thanks to the ModelScope community for their support. Our model is now available at ModelScope.

	[2026/06/22] 🚀 We present Unlimited-OCR, aiming to push Deepseek-OCR one step further.




Inference



Transformers


Inference using Huggingface transformers on NVIDIA GPUs. Requirements tested on python 3.12.3 + CUDA12.9：

torch==2.10.0
torchvision==0.25.0
transformers==4.57.1
Pillow==12.1.1
matplotlib==3.10.8
einops==0.8.2
addict==2.4.0
easydict==1.13
pymupdf==1.27.2.2
psutil==7.2.2




Mistral OCR 4
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Mistral OCR 4

mistral.ai · 374 points · Discussion

 Today, we're releasing Mistral OCR 4, featuring bounding boxes, block classification, and inline confidence scores alongside extracted text. The model supports 170 languages across 10 language groups, runs in a single container for fully self-hosted deployments, and serves as an ingestion component for enterprise search, RAG, and domain-specific retrieval pipelines. OCR 4 is a small, focused model, and this post covers what's new, how it performs on public and internal benchmarks, the known limitations of those benchmarks, and guidance on when to use the model API versus Document AI. 
Highlights 
	Breakthrough performance. Independent annotators prefer OCR 4 over every leading OCR and document-AI system tested, with win rates averaging 72%, alongside the top overall score on OlmOCRBench (85.20). See Benchmarks below for methodology and known scoring limitations. 

	Segmentation, not just text. Alongside the extracted text, OCR 4 returns bounding boxes, typed-block classification (titles, tables, equations, signatures, and more), and inline confidence scores. Bounding boxes, our most-requested capability, localize text for in-context highlighting and reliable data pipelines. At the same time, block types and confidence scores drive source-grounded citations, redactions, and human-in-the-loop verification. 

	Integrated with Mistral Search Toolkit (public preview). OCR 4 is an ingestion component of Search Toolkit, Mistral's open-source, composable search framework, announced at the AI Now Summit. Its structured output supplies citation-ready inputs to the toolkit's ingestion, retrieval, and evaluation workflow for RAG and enterprise search. 

	Multilingual coverage. Support for 170 languages across 10 language groups, with measurable gains on specialized and low-resource languages where several competing systems degrade. 

	Run on your own infrastructure. OCR 4 is compact enough to deploy on a single container, keeping document data in your environment for residency, sovereignty, and compliance, while supporting cost-efficient, high-throughput batch processing. Self-managed deployment is available to enterprise customers. 


Overview 
Mistral OCR 4 extracts and structures content from a wide range of documents. Where previous generations focused on converting a page into clean text and tables, OCR 4 returns a structured representation of the document. Each block is localized with a bounding box, classified by type, and inline confidence scores are generated per-page and per-word. Downstream systems, therefore, have access not only to what the document says but also to where each element sits, what role it plays, and how confident the model is in each region. 
This structure supports several downstream workloads: 
	Semantic chunking for RAG: clean, classified blocks become better retrieval units. 

	Structural primitives for agents: agents move from reading documents to acting on them (form filling, invoice processing, compliance checks). 

	Structured content for connectors: consistent, typed output for ingestion and indexing pipelines. 


OCR 4 accepts common enterprise formats, including PDF, DOC, PPT, and OpenDocument, and supports 170 languages across 10 language groups, including specialized and low-resource languages that many systems handle poorly. As a compact model deployable in a single container, it is suited to both cost-sensitive and high-volume deployments. It can run fully self-hosted, allowing organizations with data-sovereignty requirements to keep document data within their own infrastructure. 
Developers integrate the model via API, and teams can use Document AI in Mistral Studio for an application-level, no-code path to the same engine. Mistral OCR 4 through the API is priced at $4 per 1,000 pages, with a 50% Batch-API discount, reducing the cost to $2 per 1,000 pages. Document AI is priced at $5 per 1,000 pages. 
Benchmarks 
“We benchmarked Mistral OCR 4 against the leading agentic document parsers across a chart and figure dense financial QA dataset and reached equivalent accuracy at roughly 8x lower cost and 17x lower latency. For production use cases at scale, that delta compounds fast." 
- Aidan Donohue, AI Engineer, Rogo 
To evaluate OCR 4, we compared it against leading AI-native OCR models, frontier general-purpose models, enterprise document services, and our own Mistral OCR 3. 
Human Preference Evaluations 
Automated benchmarks carry the scoring artifacts described above, so we complemented them with a head-to-head human evaluation on documents chosen to reflect real usage. We assembled 600+ documents across 12+ languages, sourced from third-party vendors to represent real industry use cases, and asked independent annotators to blindly rank each competitor's output against OCR 4's, document by document. 
Annotators preferred OCR 4 in the majority of documents across all systems tested. Because these are human judgments on realistic documents rather than string comparisons against fixed references, they sidestep much of the annotation and formatting noise that affects automated scores. 
Overall Performance 
“Mistral OCR is roughly 4x faster per page than our incumbent provider, an impressive result for the high-volume docketing workflows where speed is critical to managing our customers' IP timelines.”  
- Ivan Mihailov, AI engineer, Anaqua 
In addition to placing first in our human preferences, OCR 4 achieves the top overall score amongst the models we tested on the public OlmOCRBench (85.20) and leads our internal Crawl Multilingual evaluation (.98), ahead of both AI-native and enterprise solutions. 
On OmniDocBench, OCR 4 achieves a score of 93.07. We report this figure with a caveat: both OlmOCRBench and OmniDocBench have known limitations in how they score certain outputs, and a single aggregate number can both understate and overstate real-world performance. 
When we audited the mismatches behind our scores, most were not model errors but artifacts of how the benchmarks compare output. The recurring categories: 
	Ground-truth errors. Some reference annotations are themselves incorrect: missing or extra text, transcriptions of redacted regions, or typos (for example, a cited author's name misspelled in the reference but read correctly by the model from the page). The output matches the source document, yet it is still marked wrong. 

	Equivalent math notation. Different LaTeX that renders identically is counted as a mismatch, The rendered equation is correct; the string comparison is not.  

	Equation segmentation. Whether an expression is emitted as a single equation or split into several inline fragments affects the match, even when the rendered content is identical, because the matcher cannot align the pieces. 

	Multi-column reading order. Words split across a column boundary (for example, "certifi-cates") and column-ordering assumptions cause correct extractions to be scored as reading-order failures. 

	Block-type attribution. The benchmark does not expect headers/footers in the output. To resolve this we strip headers footers from our output before scoring. But the test then checks for a string that also happens to be the title of the page which should actually be present and flags it incorrectly. 


These artifacts concentrate in mathematical, scientific, and multi-column documents, and they more often penalize correct output than reward incorrect output. We therefore treat the aggregate score as directional rather than definitive. 
These benchmarks are directional. All competitor scores reflect internal reproductions. We recommend evaluating on your own documents. 
Performance Details 
Crawl Multilingual breakdown. On our internal multilingual evaluation, OCR 4 leads across all eight language groups — English, Western Europe, Eastern Europe, Middle Eastern, Chinese, East Asian, Southeast Asian, and specialized languages (Hindi, Japanese, Georgian, Bengali, Armenian, Hebrew, Greek, Gujarati, Tamil, Malayalam, Kannada, Telugu). The gap is widest for specialized and low-resource languages, where many competing systems degrade sharply, while OCR 4 maintains high accuracy. 
 	
	
	
	
	
	
	
	

  Recommended use cases 
OCR 4 supports both high-volume pipelines and interactive document workflows, including: 
	Document parsing and extraction: complex, multilingual documents. 

	Retrieval-Augmented Generation (RAG): structured, classified, citation-ready content for semantic chunking and source-grounded answers. With Search Toolkit, OCR 4 output can be fed directly into retrieval pipelines. 

	Agentic workflows: providing agents with the structural primitives to complete tasks such as form filling, invoice processing, and compliance checks, especially in legal, financial services, and healthcare. 

	Structured data pipelines using confidence scores to enable efficient use of human verifiers: form/invoice extraction, redactions, and compliance-driven processes. 

	Enterprise search and knowledge bases: OCR as a data-source component for custom ingestion and entity extraction. 


Early users are applying OCR 4 to turn invoices into structured fields, digitize company archives, extract clean text from technical and scientific reports, and power enterprise search. 
A note on out-of-scope use. OCR 4 is a document-understanding model, not a decision-maker. It is not intended for medical diagnosis, legal advice or judgment, high-stakes financial decisions, safety-critical systems, real-time/latency-sensitive processing, or non-document inputs (raw audio, video, etc.). 
OCR 4 API: Understanding Your Options 
Mistral's OCR 4 is available through a single API endpoint. Every request runs the same underlying OCR model and always returns extracted content, bounding boxes, block types, confidence scores, and markdown-structured text. What varies is how much you layer on top. 
Use OCR 4 in pure extraction mode when you want to: 
	Embed fast, accurate document extraction directly into your application, agent, or data pipeline. 

	Work directly with the raw response, bounding boxes, block types, and confidence scores to drive custom downstream logic. 

	Run high-volume or batch ingestion with full control over throughput and cost via the Batch API. 

	Self-host for strict data-privacy, sovereignty, or compliance requirements. 


Activate Document AI capabilities (same endpoint, additional parameters) when you want to: 
	Return structured JSON in a schema you define — pass a JSON schema alongside your document, and the OCR output is fed to mistral-small-2603 to generate content shaped to your spec. 

	Annotate detected images with structured JSON by passing an image annotation schema, triggering an additional vision-language model call per image. 

	Use a custom prompt alongside a JSON schema to guide how the extracted content of the full document is interpreted or summarized. 

	Enable business users, solutions teams, or pilots to produce structured results without writing downstream parsing logic. 


The practical decision rule: if you need raw extracted content, use OCR 4 as-is. If you need the output reshaped into a structured format, annotated with domain-specific fields, or processed with a custom instruction, add the Document AI parameters to the same call. You always get the OCR result regardless; Document AI simply adds structured layers on top of it. 
Now available 
“The availability of Mistral Document AI with OCR 4 in Microsoft Foundry marks an important milestone in our partnership. Together, we’re enabling customers to bring advanced, structured document understanding directly into their AI workflows, combining Mistral’s innovation with Microsoft’s enterprise platform to deliver scalable, trusted solutions for real-world business needs.”
-Kimmi Grewal, VP, AI Ecosystem Partnerships, Microsoft 
Both Mistral OCRv4 and Document AI (powered by OCRv4) are available via API through Mistral Studio, Amazon SageMaker, Microsoft Foundry, and coming soon Snowflake Parse Document. For organizations with stringent data-privacy requirements, OCR 4 also offers a self-hosting option so sensitive information stays within your own infrastructure. To explore self-deployment, let us know.  
Get started 
We offer a few ways to get started and learn more quickly. 
	Try OCR 4. The new Getting Started with OCR 4 Cookbook walks through a first extraction, working with bounding boxes, and block classification. 

	OCR 4 webinar. We'll cover what's new in OCR 4 with demos and Q&A on July 7th at 6:00 PM CET. Register for the OCR4 in Production webinar. 

	Contact Sales for more information. 


        
 OCR 4 
 
  Premier  
 
 The world's best document extraction and understanding model. 
   OCR  
 Multimodal  
 Text-to-text  
 
 
   Batch-API  
    $2 / 1000 pages   
    
 Document AI  
    $5 / 1000 pages   
    
 
    OCR in production. 
 Learn about the new features in the OCR4 release and how can they be used inside workflows and search toolkit to get production grade indexing.

 
 
 



Original: https://mistral.ai/news/ocr-4/ · Discussion
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Show HN: TikZ Editor – WYSIWYG editor for figures in LaTeX

tikz.dev · 280 points · Discussion

Hi all! TikZ is a widely-used LaTeX package for drawing figures in papers. It uses commands like \draw[->] (0,0) -- (1,2); to draw lines, shapes, text, etc. Academics usually code up their figures by hand, so there is lots of twiddling around with the coordinates and recompiling until things look nice. I guess it’s a bit like SVG, but it’s more code than markup, for example it has loops with \foreach.I built an open-source WYSIWYG TikZ editor (available for web and desktop) that allows you to edit your TikZ source code visually by dragging and resizing elements. It simultaneously shows the source code and the rendered figure, and lets you edit either one while the two views stay in sync. I’m not aware of any other editors that are simultaneously source editors and WYSIWYG (even for editing SVG or HTML), and I’m quite pleased with how well the combination works.
The way the app is implemented is by parsing the TikZ code, and at all times keeping track of the exact source location of each object. Thereby, when a user drags an element to a new position, the app can override just the numbers in the coordinate without changing anything else in the code (such as line breaks or indentation).
This approach essentially required reimplementing a large fraction of TikZ, which is the kind of task that no human would ever want to do. I think building software that doesn’t exist yet because it would be impossibly tedious to code up is one of the great new possibilities thanks to coding agents, and it’s worth brainstorming for other examples. (This app was built almost entirely by Codex.)
Implementing the app came with lots of fun side quests, including building converters from SVG / pptx / ipe to TikZ, re-implementing the LaTeX hyphenation and line-breaking algorithm to support multi-line nodes, and making a color picker that uses the red!20!black color mixing notation used in LaTeX papers.


Original: https://tikz.dev/editor/ · Discussion
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MSG Made Dossier on Activists Who Opposed Facial Recognition

404media.co · 259 points · Discussion


  



Madison Square Garden compiled a list of activists who have publicly criticized the venue’s use of facial recognition technology, putting their tweets and comments into a document that was then accessible to other people inside the company, 404 Media has found.
The news shows that MSG, operated by Jim Dolan who has garnered a reputation for being pernicious against his perceived enemies, is not only deploying controversial facial recognition technology but keeping track of specific people who take issue with it. The document was included in a 45GB cache of data hackers stole from MSG and posted online this month, which 404 Media then downloaded and reviewed.
“The wake of a data breach would be a good time for Madison Square Garden to stop subjecting its patrons to biometric surveillance,” Adam Schwartz, privacy litigation director at the Electronic Frontier Foundation (EFF), and one of the people included in the document, told 404 Media.



  
    This post is for paid members only

    Become a paid member for unlimited ad-free access to articles, bonus podcast content, and more.

    Subscribe
  


  
    Sign up for free access to this post

    Free members get access to posts like this one along with an email round-up of our week's stories.

    Subscribe
  


  Already have an account? Sign in





Original: https://www.404media.co/madison-square-garden-made-dossier-on-activists-who-opposed-facial-recognition/ · Discussion
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The Coming Loop

lucumr.pocoo.org · 241 points · Discussion
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Plotnine

plotnine.org · 238 points · Discussion
















 A grammar of graphics for Python





                Plotnine is a data visualization package for Python based on the grammar of graphics, a coherent system for describing and building graphs. The syntax is similar to ggplot2, a widely successful R package.
Let’s explore Plotnine’s features and walk through a typical workflow by visualizing Anscombe’s Quartet—four small datasets with different distributions but nearly identical descriptive statistics. They’re perhaps the best argument for visualizing data. You can see the final result belowon the right.
















 Get started quickly





                With Plotnine you can create ad-hoc plots with just a single line of code.

from plotnine import * 
from plotnine.data import anscombe_quartet 

ggplot(anscombe_quartet, aes(x="x", y="y")) + geom_point()




                Our data contains two continuous variables, so let’s start with a basic scatter plot.
It doesn’t make much sense just yet; we need a way to distinguish between the four datasets.

















 Sensible defaults





                Legends, labels, breaks, color palettes. Many elements are added automatically based on the data.



                By coloring each point according to the dataset it belongs to, the plot automatically gets a legend. The colors are chosen automatically as well. But don’t worry, as we’ll see later, everything can be adjusted.
It’s still rather messy, so let’s try a different approach.

















 Subset declaratively





                Any data visualization can be repeated across multiple panels without writing a for loop.



                That’s better. The panels make the use of color redundant, so that’s something we need to fix.

















 Visualizations have layers





                The data and the mapping of columns are inherited, but can be changed per layer.



                These scatter plots with trend lines clearly supports Anscombe’s point: that datasets with different distributions can have the same descriptive statistics.
When you’re doing exploratory data analysis, this plot might be good enough. But when you want to publish this, you may want to customize it further.

















 Override any default





                Anything that you see, can be adjusted.

(
    ggplot(anscombe_quartet, aes("x", "y"))
    + geom_point(color="sienna", fill="darkorange", size=3)
    + geom_smooth(method="lm", se=False, fullrange=True,
                  color="steelblue", size=1)
    + facet_wrap("dataset")
    + scale_y_continuous(breaks=(4, 8, 12))
    + coord_fixed(xlim=(3, 22), ylim=(2, 14))
    + labs(title="Anscombe’s Quartet")
)




                Here we change the sizes and colors, improve the breaks, and add a title.

















 Plotnine goes to eleven





                Finally, customize the theme to match your personal style or your organization’s brand.

(
    ggplot(anscombe_quartet, aes("x", "y"))
    + geom_point(color="sienna", fill="orange", size=3)
    + geom_smooth(method="lm", se=False, fullrange=True,
                  color="steelblue", size=1)
    + facet_wrap("dataset")
    + labs(title="Anscombe’s Quartet")
    + scale_y_continuous(breaks=(4, 8, 12))
    + coord_fixed(xlim=(3, 22), ylim=(2, 14)) 
    + theme_tufte(base_family="Futura", base_size=16)
    + theme(
        axis_line=element_line(color="#4d4d4d"),
        axis_ticks_major=element_line(color="#00000000"),
        axis_title=element_blank(),
        panel_spacing=0.09,
    )
)




                There you have it, we started with a single line of code, and incrementally improved and customized our data visualization.
Curious how you can start creating these kinds of visualizations with your own data? In the next section we cover how to install Plotnine.














 




Original: https://plotnine.org/ · Discussion
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The deadly rise of giant trucks and SUVs

nytimes.com · 234 points · Discussion

Unlocked: https://www.nytimes.com/interactive/2026/06/21/us/trucks-suv...Related: ttps://www.thedrive.com/news/75-more-pedestrians-have-been-killed-since-2009-giant-trucks-and-suvs-are-why


Original: https://www.nytimes.com/interactive/2026/06/21/us/trucks-suv-pedestrian-crashes.html · Discussion
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Elevated error rate across multiple models

status.claude.com · 191 points · Discussion


      

      
        
          
            Resolved
          

          
            This incident has been resolved.
            

            
              Posted Jun 23, 2026 - 16:44 UTC
            

          

        

        
          
            Update
          

          
            We have seen error rates broadly return to normal success levels across all models. We saw elevated error rates on requests to multiple models from 7:08am PT / 14:08 UTC through 8:33am PT / 15:33 UTC.
            

            
              Posted Jun 23, 2026 - 16:05 UTC
            

          

        

        
          
            Update
          

          
            We are continuing to monitor for any further issues.
            

            
              Posted Jun 23, 2026 - 15:28 UTC
            

          

        

        
          
            Monitoring
          

          
            A fix has been implemented and we are monitoring the results.
            

            
              Posted Jun 23, 2026 - 14:53 UTC
            

          

        

        
          
            Identified
          

          
            The issue has been identified and a fix is being implemented.
            

            
              Posted Jun 23, 2026 - 14:25 UTC
            

          

        

        
          
            Investigating
          

          
            We are currently investigating this issue.
            

            
              Posted Jun 23, 2026 - 14:19 UTC
            

          

        


      
        
          This incident affected: claude.ai, Claude Console (platform.claude.com), Claude API (api.anthropic.com), Claude Code, and Claude Cowork.
        

    



Original: https://status.claude.com/incidents/jbhf20wjmzrf · Discussion
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Claude Tag

anthropic.com · 183 points · Discussion

Claude Tag is a new way for teams to work with Claude.
We’re starting on Slack, which Claude can join as a team member. Grant Claude access to selected channels, and connect it to whichever tools, data—and even codebases—you choose. Then, anyone in the channel can tag @Claude in, and delegate tasks to it while they focus on other work. Claude builds context by remembering relevant information from the channels it’s in, and can plan out tasks to complete in the future.
We see Claude Tag as the beginning of an evolution of Claude Code: it makes the model even more proactive, and it works better with a full team. Tagging @Claude is now one of the main ways we get things done at Anthropic. Today, 65% of our product team’s code is created by our internal version of Claude Tag. The same pattern is now spreading well beyond engineering—we’re tagging Claude to chase down product metrics and data, work through support tickets, or even help find the root cause of tricky bugs.
We’re launching Claude Tag on Slack, since it’s a natural home for collaborative work between teams and AI, and where much of Anthropic’s day-to-day work already happens. It’s available today in beta for Claude Enterprise and Team customers. Our goal is to expand where it’s available more widely, so that teams can tag @Claude in the many other places they work.
Working with @Claude
If you’ve worked with Claude Code or Cowork before, Claude Tag will feel familiar. Tag @Claude with a request in simple terms and it’ll break its task down into stages and then work through them in turn, using the tools it has access to. Once it’s done, it’ll respond in a Slack thread with what it’s created.
But tagging Claude comes with a few new advantages:
@Claude is multiplayer. Within a given Slack channel, there’s one Claude that interacts with everyone. This means that anyone can see what it’s working on, and can pick up the conversation from where the last person left off. This makes tagging Claude very different from working within a single chat or for a single task—it’s much more like interacting collaboratively with a teammate.
@Claude learns over time. As Claude follows along with its channel, it builds more context about the work. This means that users don’t need to explain things to it from scratch over and over again. And Claude can even automatically learn from other Slack channels and data sources, if it’s granted permission. (It doesn’t report from private channels.) This gives it the tacit knowledge necessary for it to provide the best possible work.
@Claude takes initiative. If “ambient” behavior is enabled, Claude will proactively keep you updated about whatever it thinks you might need to know. It’ll flag relevant information from across the channels it’s in and the tools it’s connected to, and follow up on threads or tasks that have gone quiet without being resolved.
@Claude works asynchronously. Set Claude a task, and you can focus on your other priorities while it works. It can also schedule tasks for itself, pursuing a project autonomously over hours or days. We’ve found this particularly helpful at Anthropic: we now spend much more of our time delegating tasks to many Claudes in parallel.
You can also send Claude direct messages: it’ll respond privately, using the personal tools and connectors you’ve set up.
Getting started
We’ve designed Claude Tag with teams and organizations in mind: @Claude’s access to sensitive data and task-specific tools can be very tightly controlled.
To get up and running, system administrators specify which tools and information the model should have access to, in which channels. Think of it as creating separate Claude identities for different uses: everything, including its memories, will stay scoped to the channels defined by the administrators. For example, a model set up for sales work won’t pass on memories to one set up for engineering; nor will it give engineers access to any sales data or tools. More information about provisioning access is available here.
Once permissions are set, everyone can begin tagging right away. Administrators can set limits for token spend (both for the organization and for individual channels), and can view a log of everything that @Claude has done, along with who requested each task.
If you’re a Claude Enterprise or Team customer, you have access to Claude Tag in beta starting today. To get started, visit here and follow these four steps:
	Pair Claude Tag with your Slack workspace
	Give Claude access to your tools
	Set a limit on your organization’s monthly spend
	Test Claude in a private channel to confirm it works.

Claude Tag replaces the existing Claude in Slack app. To migrate, administrators can opt in within 30 days. We’re issuing an introductory launch credit to eligible Enterprise and Team organizations so that the whole company can try it out.
Claude Tag works with Opus 4.8. You can read our docs and product page.



Related content

Anthropic opens Seoul office and announces new partnerships across the Korean AI ecosystem
Read more

Statement on the US government directive to suspend access to Fable 5 and Mythos 5
The US government has issued an export control directive to suspend all access to Fable 5 and Mythos 5.
Read more

Results from the first Anthropic Public Record
Read more
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Anthropic updates their terms to verify age or identity

anthropic.com · 164 points · Discussion

This policy was published on June 8, 2026 with an effective date of July 8, 2026.
Anthropic is an AI safety and research company working to build reliable, interpretable, and steerable AI systems.
This Privacy Policy explains how we collect, use, disclose, and process your personal data when you use our website, Claude.ai, or other Anthropic products and services (the “Services”). This Privacy Policy does not apply to content that we process on behalf of customers of our business offerings, such as our Enterprise accounts. Our use of that data is governed by our customer agreements covering access to and use of those offerings.
Please see our Non-User Privacy Policy for information on how our large language models are ‘trained’ and how personal data obtained from third party sources, including where others may submit personal data when using our services, may be used when developing or delivering our products and services.
This Privacy Policy also describes your privacy rights. More information about your rights, and how to exercise them, is set out in Section 4 (“Rights and Choices”).
If you are located in Canada, Brazil, or the Republic of Korea, please read the relevant Regional Supplemental Disclosure which applies to you.
If you are located in Washington or a state with similar consumer health data laws, please read our Consumer Health Data Privacy Policy which applies to you if you integrate third party health applications with Claude.
1. Collection of Personal Data
We collect the following categories of personal data:
Personal data you provide to us directly
	Identity and Contact Data: Anthropic collects identifiers, including your name, email address, and phone number when you sign up for an Anthropic account, or to receive information on our Services. We may also collect or generate indirect identifiers (e.g., “USER12345”).
	Payment Information: We shall collect your payment information if you choose to purchase access to Anthropic’s Services.
	Inputs and Outputs: You are able to interact with our Services in a variety of formats, including but not limited to chat, coding, agentic sessions (where Claude performs multi-step tasks or takes actions on your behalf), and connected services. The content you submit to the Services through these interactions, including via third-party applications, services, and content you choose to upload, integrate or interact with using our Services, are your “Inputs”. Inputs generate responses and actions (“Outputs”). If you include personal data or reference external content in your Inputs, we will collect that information and it may be reproduced in your Outputs. Depending on the permissions you grant Claude, some Outputs may result in actions with effects outside the Services, such as sending communications, modifying files, or interacting with third-party services on your behalf.
	Feedback on your use of our Services: We appreciate feedback, including ideas and suggestions for improvement or rating an Output in response to an Input ("Feedback"). If you rate an Output in response to an Input—for example, by using the thumbs up/thumbs down icon—we may store the entire related conversation as part of your Feedback. You can learn more about how we use Feedback here.
	Study Participation Data: If you participate in Anthropic research studies, surveys, or interviews (for example our Anthropic Interviewer), we collect the responses you provide, associated account data, and related Technical Information. We may combine this data with other data from your account for aggregated analysis.
	Communication Information: If you communicate with us, including via our chatbot on our Help site, we collect your name, contact information, and the contents of any messages you send.
	Verification Data: In certain circumstances, we may ask you to verify your age or identity. If you choose to do so, data we will collect includes, depending on the method: an image of your government-issued identity document and the information appearing on it (such as your ID number and date of birth); your image in photo or video form, facial geometry templates (which may be considered ‘biometric data’ in some jurisdictions); and the result of the verification (for example, whether your age meets the applicable threshold).

When you provide Inputs—including by uploading files, granting Claude access to third-party services, or instructing Claude to retrieve or act on information—you are responsible for ensuring you have the necessary rights, permissions, or authority to do so.
Personal data we receive automatically from your use of the Services
When you use the Services, we also receive certain technical data automatically (described below, collectively “Technical Information”). This includes:
	Device and Connection Information: Consistent with your device or browser permissions, your device or browser automatically sends us information about when and how you install, access, or use our Services. This includes information such as your device type, operating system information, browser information and web page referers, mobile network, connection information, mobile operator or internet service provider (ISP), time zone setting, IP address (including information about the location of the device derived from your IP address), identifiers (including device or advertising identifiers, probabilistic identifiers, and other unique personal or online identifiers), and device location.
	Usage Information: We collect information about your use of the Services, such as the dates and times of access, browsing history, search, information about the links you click and about third-party applications, services, and content you integrate or interact with, pages you view, and other information about how you use the Services, and technology on the devices you use to access the Services.
	Log and Troubleshooting Information: We collect information about how our Services are performing when you use them. This information includes log files. If you or your device experiences an error, we may collect information about the error, the time the error occurred, the feature being used, the state of the application when the error occurred, and any communications or content provided at the time the error occurred.
	Cookies & Similar Technologies: We and our service providers use cookies, scripts, or similar technologies (“Cookies”) to manage the Services and to collect information about you and your use of the Services. These technologies help us to recognize you, customize or personalize your experience, market additional products or services to you, and analyze the use of our Services to make them safer and more useful to you. For more details about how we use these technologies, and your opt-out controls and other options, please visit our Cookie Policy.

Personal data we collect or receive to train our models
Anthropic obtains personal data from third party sources in order to train our models. Specifically, we train our models using data from the following sources:
	Publicly available information via the Internet
	Datasets that we obtain through commercial agreements with third party businesses
	Data that our users or crowd workers provide, including Inputs and Outputs from our Services (unless users opt out)
	Feedback that users explicitly provide about our Services
	Materials flagged for safety, security, or policy review
	Data that we generate internally

For more information about how we collect and use personal data to develop our language models that power our Services, the steps we take to minimize the privacy impact on individuals through the training process, and your choices with respect to that information, please see our separate Non-User Privacy Policy.
2. Uses of Personal Data Permitted Under Applicable Data Protection Laws
We use your personal data for the following purposes:
	To provide, maintain and facilitate any products and services offered to you with respect to your Anthropic account, which are governed by our Terms of Service;
	To provide, maintain and facilitate optional services and features that enhance platform functionality and user experience;
	To provide you with service updates, communications, and to provide tailored recommendations about our Services that may be of interest to you;
	To create and administer your Anthropic account;
	To facilitate payments for products and services provided by Anthropic;
	To prevent and investigate fraud, abuse, and violations of our Usage Policy, unlawful or criminal activity, unauthorized access to or use of personal data or Anthropic systems and networks, to protect our rights and the rights of others, to protect your safety or that of any other person, and to meet legal, governmental and institutional policy obligations;
	To investigate and resolve disputes;
	To investigate and resolve security issues;
	To debug and to identify and repair errors that impair existing functionality;
	To improve the Services and conduct research, including training our models and conducting broader research on AI-related topics such as the societal impacts of AI; and
	To enforce our Terms of Service and similar terms and agreements, including our Usage Policy.

We may use your Inputs and Outputs to train and improve Anthropic AI models, unless you opt out through your account settings. Even if you opt-out, we will use Inputs and Outputs for model improvement when: (i) your conversations are flagged for safety review to improve our ability to detect harmful content, enforce our policies, or advance AI safety research, or (ii) you've explicitly reported the materials to us (for example via our feedback mechanisms).
Please see Section 10 below for details of our legal bases for processing your personal data.
3. Recipients and Third-Party Data Sources
Anthropic will disclose personal data to, or receive personal data from, the following categories of third parties for the purposes explained in this Policy:
	Affiliates & corporate partners: Anthropic discloses the categories of personal data described above between and among its affiliates and related entities.
	Service providers & business partners: Anthropic may receive and disclose the categories of personal data described above with service providers and business partners for a variety of business purposes, including website and data hosting, ensuring compliance with industry standards, research, auditing, data processing, investigating and resolving safety and security issues, preventing and investigating fraud, abuse, and violations of our Usage Policy, and providing you with the Services.
	Your Organization and Administrator: If you use an email address owned by your employer or another organization, your account may be linked to the organization’s enterprise account with us, as described in our Consumer Terms of Service.

Anthropic may also receive or disclose personal data in the following circumstances:
	As part of a significant corporate event: If Anthropic is involved in a merger, corporate transaction, bankruptcy, or other situation involving the transfer of business assets, Anthropic will receive or disclose your personal data as part of these corporate transactions.
	Third-Party Websites, Integrations, and Services: Our Services allow you to connect to and interact with third-party applications, services, and content (“Third-Party Services”) via the Services and through integrations you enable, such as Connectors, plugins, webhooks, and external APIs. When you connect to or interact with Third-Party Services:	Claude may send your Inputs, Outputs, and instructions to Third-Party Services to perform actions on your behalf (such as reading files, sending messages, or retrieving information). The Third-Party Service receives this data directly and processes it according to its own privacy policy.
	Claude may retrieve content and data from Third-Party Services you interact with. This data becomes part of your Inputs.
	Some integrations or features may allow Claude to access Third-Party Services on an ongoing basis until you disable the feature or disconnect the integration in your settings.


	Anthropic does not control, and is not responsible for, the data practices of Third-Party Services. Before enabling an integration, granting Claude access to, or instructing Claude to take actions on a Third-Party Service, you should ensure you have the authority to grant such access and that doing so complies with any applicable terms, policies, or confidentiality obligations. Before enabling an integration, you should review the third party's privacy policy. Our Services may also link to third-party websites (such as social media); by following these links, you provide information directly to those third parties. Our linking to, or supporting an integration with, a Third-Party Service does not mean we endorse it or speak for that third party.
	Pursuant to regulatory or legal requirements, safety, rights of others, and to enforce our rights or our terms. We may share personal data with government authorities, law enforcement, or other third parties where, based on the information available to us, we have a good-faith belief that disclosure is reasonably necessary to (i) comply with applicable law, regulation or legal process, including for legal, tax or accounting purposes, or in response to an enforceable governmental request; (ii) prevent serious harm to any person or to property; (iii) detect, prevent, or otherwise address fraud or other illegal activity; or (iv) enforce our terms, or protect the rights, property, security, or safety of Anthropic, our users, or others.
	Research publications: We may publish aggregated, de-identified, or anonymized findings from our research, including research into how our Services are used and AI safety research.
	With an individual's consent: Anthropic will otherwise disclose personal data when an individual gives us permission or directs us to disclose this information, including as a part of our Services.

You can find information about the third parties Anthropic engages to help us process personal data here.
4. Rights and Choices
Depending on where you live and the laws that apply in your country of residence, you may enjoy certain rights regarding your personal data, as described further below. However, please be aware that these rights are limited, and that the processes by which we may need to action your requests regarding our training dataset are complex. We may also decline a request if we have a lawful reason for doing so. That said, we strive to prioritize the protection of personal data, and comply with all applicable privacy laws.
To exercise your rights, you or an authorized agent may submit a request by contacting us. After we receive your request, we may verify it by requesting information sufficient to confirm your identity (e.g. email address, billing details). Where a third party representative submits a request on behalf of a data subject, we require evidence of authorization to act on behalf of the data subject.
We will respond to your request within the period required by the data protection law that applies to you. For example, where the EU GDPR or UK GDPR applies, we will respond within one calendar month of receiving a verifiable request, and where your request is complex or you have made a number of requests within a short timeframe, we may extend that period by up to a further two months. Where another law applies to you and sets a different period, we will respond within that period. You may also have the right to appeal requests that we deny by emailing privacy@anthropic.com. Anthropic will not discriminate based on the exercising of privacy rights you may have. Set out below is a summary of the rights which you may enjoy, depending on the laws that apply in your country of residence.
	Right to know: the right to know what personal data Anthropic processes about you, including the categories of personal data, the categories of sources from which it is collected, the business or commercial purposes for collection, and the categories of third parties to whom we disclose it.
	Access & data portability: the right to request a copy of the personal data Anthropic processes about you, subject to certain exceptions and conditions. In certain cases and subject to applicable law, you have the right to port your information.
	Deletion: the right to request that we delete personal data collected from you when you use our Services, subject to certain exceptions. You also are able to delete individual conversations, which will be removed immediately from your conversation history and automatically deleted from our back-end within 30 days. Learn more here.
	Correction: the right to request that we correct inaccurate personal data Anthropic retains about you, subject to certain exceptions. Please note that we cannot guarantee the factual accuracy of Outputs. If Outputs contain factually inaccurate personal data relating to you, you can submit a correction request and we will make a reasonable effort to correct this information—but due to the technical complexity of our large language models, it may not always be possible for us to do so.
	Objection: the right to object to processing of your personal data, including profiling conducted on grounds of public or legitimate interest. In places where such a right applies, we will no longer process the personal data in case of such objection unless we demonstrate compelling legitimate grounds for the processing which override your interests, rights, and freedoms, or for the establishment, exercise or defense of legal claims. If we use your information for direct marketing, you can object and opt out of future direct marketing messages using the unsubscribe link in such communications.
	Restriction: the right to restrict our processing of your personal data in certain circumstances.
	Withdrawal of consent: Where Anthropic’s processing of your personal data is based on consent, you have the right to withdraw your consent. For example, you can disconnect your health app integration and withdraw your consent in your settings. The withdrawal of consent will not affect the lawfulness of processing based on consent before its withdrawal.
	Automated decision-making: Anthropic does not engage in decision making based solely on automated processing or profiling in a manner which produces a legal effect (i.e., impacts your legal rights) or significantly affects you in a similar way (e.g., significantly affects your financial circumstances or ability to access essential goods or services).
	Sale & targeted Anthropic marketing of its products and services: Anthropic does not “sell” your personal data as that term is defined by applicable laws and regulations. You can opt-out of sharing your personal data for targeted advertising to promote our products and services, and we will honor global privacy controls. To learn more, click here.

Anthropic gives you access to a variety of tools to help you manage your data. You can access these in your Privacy Settings.
5. Data Transfers
Anthropic is a global company, and when you access our Services, your personal data is transferred to our servers in the US, or to other countries outside the European Economic Area (“EEA”) and the UK for the purposes outlined in Section 2 of this Privacy Policy, for example to provide you with the Service, or to train our models, or to conduct research. This may be a direct provision of your personal data to us, or a transfer that we or a third party make. You can find more details about the affiliates and third parties we transfer data to, including their locations, in our Trust Center.
Where Anthropic transfers information outside the EEA or the UK, we ensure it benefits from an adequate level of data protection by relying on:
	Adequacy decisions: These are decisions from the European Commission under Article 45 GDPR (or equivalent decisions under other laws) where they recognize that a country outside of the EEA offers an adequate level of data protection. We transfer your information as described in “Collection of Personal Data” to some countries with adequacy decisions, such as the countries with EU adequacy decisions listed here and countries with UK adequacy decisions listed here; or
	Standard contractual clauses: The European Commission has approved contractual clauses under Article 46 GDPR that allows companies in the EEA to transfer data outside the EEA. These (and their approved equivalent for the UK and Switzerland) are called standard contractual clauses. We rely on standard contractual clauses to transfer information as described in “Collection of Personal Data” to certain affiliates and third parties in countries without an adequacy decision.

In certain situations, we rely on derogations provided for under applicable data protection law to transfer information to a third country. If you have questions about international transfers, or the safeguards we apply, you can contact us.
6. Data Retention, Data Lifecycle, and Security Controls
Anthropic retains your personal data for as long as reasonably necessary for the purposes and criteria outlined in this Privacy Policy and explained further in our privacy center.
When the personal data collected is no longer required by us, we and our service providers will perform the necessary procedures for destroying, deleting, erasing, or converting it into an anonymous form as permitted or required under applicable laws.
Aggregated or De-Identified Information
We apply aggregation and de-identification techniques where appropriate as part of our data minimization practices. For example, we may process personal data in an aggregated or de-identified form to analyze and improve the effectiveness of our Services including to conduct analytics, conduct research, study user behavior, and train our AI models as permitted under applicable laws. For instance:
	When you submit Feedback, we disassociate Inputs and Outputs from your user ID to use them for training and improving our models.
	If our systems flag Inputs or Outputs for harmful content or for potentially violating our policies, we disassociate the content from your user ID to train our trust and safety internal classification and generative models. However, we may re-identify the Inputs or Outputs to enforce our Terms of Service or Usage Policy with the responsible user if necessary.
	To improve user experience, we may analyze and aggregate general user behavior and usage data. This information does not identify individual users.

Where data is de-identified, Anthropic will maintain and use this information in its de-identified form, and will not attempt to re-identify such information, except as permitted by law.
Security Controls Relating to our Processing of Personal Data
We implement appropriate technical and organizational security measures designed to protect personal data from loss, misuse, and unauthorized access, disclosure, alteration, or destruction.
7. Children
Our Services are not directed towards, and we do not knowingly collect, use, disclose, sell, or share any information from children under the age of 18. We have measures in place to detect and remove children from our Services. If you become aware that a child under the age of 18 has provided any personal data to us while using our Services, please email us at privacy@anthropic.com and we will investigate the matter and, if appropriate, delete the personal data.
8. Changes to Our Privacy Policy
Anthropic may update this Privacy Policy from time to time. We will notify you of any material changes to this Privacy Policy, as appropriate, and update the Effective Date at the top of https://www.anthropic.com/legal/privacy. You can view a summary of privacy policy changes and previous versions in our Privacy Center.
9. Contact Information
If you live in the European Economic Area (EEA), UK or Switzerland (the “European Region”), the data controller responsible for your personal data is Anthropic Ireland, Limited. If you live outside the European Region, the data controller responsible for your personal data is Anthropic PBC.
If you have any questions about this Privacy Policy, or have any questions, complaints or requests regarding your personal data, you can contact us as described below:
	Anthropic PBC with a registered address at 548 Market St, PMB 90375, San Francisco, CA 94104 (United States).
	Anthropic Ireland, Limited with a registered address at 6th Floor, South Bank House, Barrow Street, Dublin 4, D04 TR29 (Ireland).

You can email us at privacy@anthropic.com and contact our Data Protection Officer at dpo@anthropic.com.
Please note that under many countries' laws, you have the right to lodge a complaint with the supervisory authority in the place in which you live or work. A full list of EU supervisory authorities’ contact details is available here. If you live or work in the UK, you have the right to lodge a complaint with the UK Information Commissioner’s Office. If you live in Brazil, you have the right to lodge a complaint with the Brazilian Data Protection Authority (ANPD). If you live in Australia, you have the right to lodge a complaint with the Office of the Australian Information Commissioner.
10. Legal Bases for Processing
	Purpose	Type of Data	Legal Basis
	To provide, maintain and facilitate any products and services offered to you with respect to your Anthropic account, which are governed by our Terms of Service		Identity and Contact Data
	Payment Information
	Feedback
	Inputs and Outputs
	Technical Information

		Contract


	To provide, maintain and facilitate optional services and features that enhance platform functionality and user experience		Identity and Contact Data
	Feedback
	Study Participation Data
	Inputs and Outputs
	Technical Information

		Consent (for example for precise device location or for health app integrations)
	Legitimate interests

It is in our and our users' legitimate interests to expand our product features and deliver additional services that enhance platform functionality and user experience.
	To provide you with service updates, communications, and to provide tailored recommendations about our Services that may be of interest to you.		Identity and Contact Data
	Communication Information
	Technical Information
	Study Participation Data

		Where necessary to perform a contract with you, such as processing your contact information to send you a technical announcement about the Services.
	Your consent when we ask for it to process your personal data for a specific purpose that we communicate to you, such as processing your contact information to send you certain forms of marketing communications.
	Legitimate Interests

It is in our legitimate interests to promote our Services that may be of interest to you, including sending direct marketing.
	To create and administer your Anthropic account		Identity and Contact Data
	Payment Information
	Feedback
	Verification Data

		Contract


	To facilitate payments for products and services provided by Anthropic		Identity and Contact Data
	Payment Information

		Contract


	To prevent and investigate fraud, abuse, and violations of our Usage Policy, unlawful or criminal activity, unauthorized access to or use of personal data or Anthropic systems and networks, to protect our rights and the rights of others, to protect your safety or that of any other person, and to meet legal, governmental and institutional policy obligations		Identity and Contact Data
	Payment Information
	Inputs and Outputs
	Technical Information
	Verification Data
	Study Participation Data

		Consent (for example where you choose to verify your identity using biometric data)
	Legitimate interests
	Legal obligation
	Vital Interests

It is in our legitimate interests to protect our business, employees and users from illegal activities, inappropriate behavior or violations of terms that would be detrimental. We also have a duty to cooperate with authorities.
	To investigate and resolve disputes		Identity and Contact Data
	Payment Information
	Inputs and Outputs
	Feedback
	Technical Information
	Study Participation Data
	Communication Information

		Legitimate interests
	Legal obligation

It is in our legitimate interests to fully understand and make reasonable efforts to resolve customer complaints in order to improve user satisfaction. We also have a legal obligation in some cases.
	To investigate and resolve security issues		Identity and Contact Data
	Payment Information
	Feedback
	Technical Information
	Inputs and Outputs
	Study Participation Data
	Communication Information
	Verification Data

		Legal obligation
	Legitimate interests

It is in our legitimate interests to protect user data and our systems from intrusion or compromise through monitoring and swift response. We also have a legal obligation to provide adequate security safeguards.
	To debug and to identify and repair errors that impair existing functionality		Identity and Contact Data
	Feedback
	Technical Information
	Inputs and Outputs

		Legitimate interests

It is in our legitimate interests to maintain continuous functioning of our services and rapid correction of problems to ensure a positive user experience that encourages engagement.
	To improve the Services and conduct research (excluding model training)		Identity and Contact Data
	Feedback
	Study Participation Data
	Technical Information
	Inputs and Outputs

		Scientific Research
	Legitimate interests

It is in our legitimate interests and in the interest of Anthropic users to evaluate the use of the Services and adoption of new features to inform the development of future features and improve direction and development of the Services. Our research also benefits the AI industry and society: it investigates the safety, inner workings, and societal impact of AI models so that artificial intelligence has a positive impact on society as it becomes increasingly advanced and capable.
	To improve the Services and conduct research (including model training). See our Non-User Privacy Policy for more details on the data used to train our models, and the different stages of development.		Feedback
	Study Participation Data
	Inputs and Outputs
	Data provided through the Development Partner Program

		Scientific Research
	Consent
	Legitimate interests

It is in our legitimate interests and in the interest of Anthropic users to evaluate the use of the Services and adoption of new features to inform the development of future features and improve direction and development of the Services. Our research also benefits the AI industry and society: it investigates the safety, inner workings, and societal impact of AI models so that artificial intelligence has a positive impact on society as it becomes increasingly advanced and capable.
	To enforce our Terms of Service and similar terms and agreements, including our Usage Policy.		Identity and Contact Data
	Inputs and Outputs
	Technical Information
	Study Participation Data
	Verification Data

		Contract
	Legitimate interests

In certain circumstances outside of the performance of our contract with you, we may rely on legitimate interests. It is in our legitimate interests to enforce the rules and policies governing use of our services, to maintain intended functionality and value for users. We aim to provide a safe, useful platform.


Use of personal data
11. Regional Supplemental Disclosures
Supplemental Disclosures for Residents of Canada
These supplemental disclosures contain additional information relevant to residents of Canada. This content should be read in conjunction with the rest of our Privacy Policy. In case of conflict between our Privacy Policy and these supplemental disclosures, the supplemental disclosures shall prevail in relation to residents of Canada.
Consent. By expressly consenting to this Privacy Policy, you confirm you have read, understand, and consent to the collection, use, processing, and disclosure of your personal data in accordance with this Privacy Policy and understand that, in jurisdictions where it is available, Anthropic also relies on other lawful bases for the foregoing as more fully set out in this policy. We will only collect, use and disclose your personal data with your consent, unless otherwise permitted or required by law. Your consent may be given expressly or implied, depending on the circumstances and the sensitivity of the information involved. You may withdraw consent at any time, subject to legal or contractual restrictions and reasonable notice.
Cross-jurisdictional Transfers. By providing us with personal data, you acknowledge and agree that your personal data may be transferred or disclosed to other jurisdictions for processing and storage outside of Canada, including to the United States and the countries listed on our Subprocessor List, where laws regarding the protection of personal data may be less stringent than the laws in your jurisdiction. Furthermore, we may disclose your personal data in these jurisdictions in response to legal processes or where we believe in good faith that disclosure is required or permitted by law.
Contact. If you have any questions or comments about our processing of your personal data, or to exercise your rights as outlined in Section 4 (“Rights and Choices”), please contact us at privacy@anthropic.com.
Supplemental Disclosures for Residents of Brazil
These supplemental disclosures contain additional information relevant to residents of Brazil. This content should be read in conjunction with the rest of our Privacy Policy. In case of conflict between our Privacy Policy and these supplemental disclosures, the supplemental disclosures shall prevail in relation to residents of Brazil.
Legal Bases. Depending on the specific purpose of the processing, we may rely on different grounds than those listed under section 2, where permitted by and in accordance with the Brazilian General Data Protection Law (LGPD). For example, we may rely on the "exercise of legal rights" basis to process personal data associated with customer complaints and to enforce our Terms of Service and similar terms and agreements, including our Usage Policy.
Data Subject's Rights. LGPD grants certain rights regarding your personal data, which differ from the ones listed under section 4. We will respond to your requests to exercise your rights below in accordance with applicable law:
	Confirmation of whether your data is being processed. You have the right to receive a confirmation on whether Anthropic processes your data.
	Access to your data. You have the right to know what personal data Anthropic processes about you.
	Correction of incomplete, inaccurate or outdated data. You have the right to request the correction of your data that is incomplete, inaccurate, or outdated.
	Anonymization, blocking or erasure of data. You have the right to request the anonymization, blocking or erasure of data that is unnecessary, excessive or processed in non-compliance with the provisions of the law.
	Portability of personal data to a third party. You have the right to request portability of your data to a third-party, as long as this does not infringe on our trade secrets.
	Information of public and private entities with which we shared data. You have the right to request information of public and private entities with which we have shared your data.
	Information about the possibility to refuse to provide consent and the respective consequences, when applicable.
	Withdrawal of your consent. You have the right to withdraw your consent. This procedure will be carried out free of charge.
	Request a review of decisions made solely based on automated processing of personal data.

Please keep in mind that these rights are not absolute and may not apply in certain circumstances. For example, in certain cases we may continue to process and retain data regardless of your request for deletion, objection, blocking or anonymisation, in order to comply with legal, contractual and regulatory obligations, safeguard and exercise rights, including in judicial, administrative and arbitration proceedings and in other cases provided for by law.
International Data Transfers. You acknowledge that Anthropic is a company based and headquartered in the United States. Any information we hold about you will be transferred to, used, processed, and stored in the United States and other countries and territories, which may not have data privacy or data protection laws equivalent to those in your country or territory. For the proper operation of the Services, Anthropic needs to carry out international transfers of personal data. In the case of Brazil, we will rely on standard contractual clauses (SCCs) for our data transfers where required and in instances where they are not covered by an adequacy decision. These SCCs have been approved by the Brazilian Data Protection Authority (ANPD), which is the "competent supervisory authority" for these transfers, as governed by Brazilian Data Protection Laws. You can view the SCCs adopted by the ANPD here.
Supplemental Disclosures for Residents of the Republic of Korea
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            A collection of beautiful, high-resolution photolog scans reveals a colorful world of pastel-colored cars and whimsical signage.


        

       

    

    
        A collection of beautiful, high-resolution photolog scans reveals a colorful world of pastel-colored cars and whimsical signage.
The very first post of this newsletter back in 2022 was about Connecticut’s highway photologs from the 1980s. Photologs were essentially an early, film-based version of Google Street View. Almost every state had one of these photolog programs with tricked-out vans logging every mile of road in their state, with some dating back to 1961. The Connecticut footage is a time capsule of the mid 80’s, but the frames are pretty low-res and grainy. While digging through the Internet Archive, I discovered the crispest, most beautiful photologs I've ever seen—captured in San Diego during the 1970s.
Collected by the San Diego Transportation and Storm Water Department, these sharp scans right from the 35mm film source let you peek through a window into the sunny streets of San Diego, full of pastel-colored cars, family restaurants like Bonanza, and some colorful people caught unaware. 
One frame from the San Diego 35mm photolog footage. The numbers at the bottom indicate the date, mileage, and direction. After poring over every frame of the ten videos in this collection, here are my takeaways:
	🥩 People ate a lot of steak at themed restaurants
	👯‍♀️ There were tons of strip clubs featuring “Go-go girls”
	🚗 The range of car colors was amazing, with tons of pastels, bright reds, and a wild variety of greens
	🤠 Signs for businesses were WAY more creative, and well-designed with great typography. And many were spinning. 
	🦩 Our world has lost its sense of whimsy

The original videos hosted on the Internet Archive look to be unaltered, and not adjusted for brightness. I took the liberty of doing some color correction, and boosting the contrast on these films. After removing the grey veil from this footage,  I want to jump into this world—a version of Grand Theft Auto set in the sprawling San Diego of 1973.
View the full ten minutes of footage here. 
Having grown up on the East Coast in the '70s and '80s, I find a lot of the businesses and landscapes unfamiliar. But some of the businesses like Jack-in-the-Box, Fotomat, Bonanza, and the 76 gas station ball all take me back. 
Nice bright colors
I’m really struck by just how colorful everything was. There are some moments captured on these frames that are just incredible compositions of color, geometry, and type.The footage has a distinctly Wes Anderson vibe—the Futura road labels and the warm, sun-washed palette. You can almost imagine Bill Murray or Jason Schwartzman emerging from a perfectly centered emerald-green Datsun parked beneath the blazing pink signs of "LES GIRLS," advertising "BURLESQUE" and "HYPNO-SEX-ISM."
LES GIRLS. BURLESQUE and HYPNO-SEX-ISMThe cars just look so simple. Heavy steel and glass, seat belts nobody used, and a rainbow of shiny colors. Today, cars seem to come in three colors: white, silver, and black. That’s pretty much it. It is truly sad to see how far the typical car has fallen from the colorful options that even basic cars had. Though projects like Slate auto’s DIY wraps do give me hope for a more colorful automotive future. 
Just look at the variety of colors from some of the cars on the streets of San Diego back in the early 1970s. Staring at these frames, I can almost imagine being there. Nobody is looking at a phone. You're rolling down Camino Del Rio smoking a Lark, listening to Rare Earth, before pulling into a Texaco to pay $0.34 per gallon for low-lead Fire Chief gas and fill up your "Mellow Yellow" AMC Gremlin. Later you will go see Charlton Heston in The Omega Man at the Frontier Drive-In.  
Signs of the time
There is a dazzling array of signage in these frames. So many of the signs were motorized — actually spinning. Barber shops, fabric stores, dry cleaners, upholsterers, and tire shops all had beautifully made signs with inspired typography — to say nothing of their architecture. Comparing the rich variety of signs from these frames with today's bland storefronts makes me weep for an entire industry of sign-painters, neon shops, and fabricators that were probably killed by vinyl banners and LED-lit boxes. 
After absorbing all these signs, I emailed Aaron Draplin, acclaimed graphic designer and owner of Draplin Design Co. Had he been born 20 years earlier, Draplin would be running a workshop making signs like these. His work celebrates the thick lines and bold design of this era, so I asked him —  how did we lose all of this? 
Draplin sent me back a voice memo recorded on a walk: "Why those [signs] look different — 50 years ago, 40 years ago? Somewhere around 35 years ago, they become pretty predictable." What Draplin pointed to was the computer, and the precision it brought. 
"Up to that point, you had the quality of the human element, the human error. That was beautiful. If you had to paint a sign, the spacing was off. Certain things were a little wider than they should be, but there's just a certain charm."
Draplin said those imperfections just don't exist with today's tools — even though designers still chase that look. "So there's just this kind of perfect sprinkle of 'shitty' to that stuff...no amount of filters or texture tricks or whatever can sort of nail," said Draplin.  
Some of the wonderful signs collected from the footage. Spinning, off-kilter Kentucky Fried Chicken buckets, creepy Jack-in-the-Box puppets, Giant Arby's cowboy hats, and Chuck Wagon's ALL YOU CAN EAT  – IT'S DELICIOUS cartoon cowboy sign are all wonderful commercial kitsch lost to time. 
When I see all the people caught on these frames, going about their shopping, biking home from school, I wonder where they are today. These films appear to be from 1973. One woman crossing the road was holding her baby, who I realized is probably my age today.
Some of the people walking along the streets in the footage. Where are they now?
                

                    
MUTCD Highway Signs T-Shirt

                

                

                The Federal Highway Administration’s (FHWA) “Manual on Uniform Traffic Control Devices” (MUTCD), is a hefty tome consisting of close to 900 pages that contains the federal standards for all traffic safety signs, roadway markings and other “traffic control devices” that a driver on a road in the U.S. might encounter.
This shirt features an original design built from some of the signs you drive past every day on America's roads and highways.
Premium quality unisex garment-dyed heavyweight t-shirt made of 100% ring-spun cotton.


                
                    SHOP NOW
                
            

👨🏻‍💻
Nerdbox
For this post, I used Claude Code to write Python scripts help extract cars, people and signs, which used Meta's SAM2 segmentation model.
I used ImageMagick to make the image quilts. 


🙏🏻
Did you enjoy this post?
You can subscribe to our newsletter to get future posts delivered to your inbox for free. 👉🏻 📫 Subscribe now.
☕️ Buy me a coffee
Say thanks with a one time tip. 
Sharing is caring
📣 If you think your followers or friends may like it, please consider sharing it.
👕🖼️ Buy Beautiful Public Data merch on our shop. 
Unique t-shirts and prints inspired by our stories
🙋🏻‍♀️ If you have any suggestions, comments or requests, please email them to beautifulpublicdata@gmail.com
Thanks for reading!
- Jon Keegan 
Bluesky: @jonkeegan.com
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    For a while there, many people thought vitamin D was magical—that it could improve bones, the heart, infections, cancer, heart disease, longevity, even mental health. But among people I respect, opinion is now overwhelmingly that taking vitamin D does nothing unless you’re severely deficient. The central argument is that while vitamin D levels are correlated with ~all positive health outcomes, when you actually test vitamin D supplements against placebo in randomized trials, nothing ever happens.


That’s what I used to think, too. But I’ve come to think the skeptics have over-corrected. Yes, randomized trials have shown the magical correlations are not causal. But if you start with non-insane expectations, the trials look like weak but positive evidence. And if you consider what we know about biology and evolution, I think the balance of evidence tips pretty clearly in the direction that people with low-ish levels would be wise to supplement.


Am I certain that vitamin D is beneficial for people with low-ish levels? Absolutely not! But I claim that’s the best bet given the limits of our knowledge.


The classical view: Boring bone vitamin


Most vitamins are “ingredients” that the body uses to do stuff. Vitamin D is more like a “signal” that the body uses to communicate with itself about what to do.1 The classical “endocrine” story of vitamin D is that your body uses it to tell your guts to take in more calcium from food. If you don’t get enough vitamin D, then you have calcium problems.


That’s all you really need to know about the classical view. But if you enjoy gawking at biology’s complexity, I recommend this diagram and the following three paragraphs:





Ready for science? OK: Almost all the cells in your body make provitamin D.2 Usually, this is all converted to cholesterol, but your skin cells leave some sitting around. When UVB light hits those skin cells, provitamin D is transformed (physically by the light itself) into previtamin D and then (by heat) into vitamin D. This diffuses from the skin cells into blood vessels. There it binds to a protein3 and starts circulating in the blood, where it is joined by vitamin D from food.4 Eventually, the liver converts it into more-stable storage vitamin D. It also soaks in and out of fat and muscle tissue, which acts as a slow-release reservoir.


Now, a fun fact: If calcium levels in your blood get too low, then your heart will stop working and you will die. To avoid this, you have parathyroid glands in your neck that sense when calcium is getting low, and release parathyroid hormone into the blood. This tells your bones to release some of their stored calcium. It also tells your kidneys to convert some of the storage vitamin D from your blood into active vitamin D. And when that gets to your guts, they try to absorb more calcium from food.


So what happens if you don’t get enough vitamin D? Well, your body is not going to let calcium levels drop too low, because your body is designed to avoid death. Parathyroid hormone will still get secreted, and it will still tell your bones to scavenge calcium. But without vitamin D, your guts never get the signal to gather extra calcium from food. So the body scavenges a lot of calcium from your bones, and you end up with weak bones, which is bad.


Now here’s the thing: In this story, only active vitamin D actually does anything. The kidneys make this on demand in response to calcium levels, not in response to storage vitamin D levels. General opinion is that as long as the blood has above ~25 nmol/L of storage vitamin D, then the kidneys have no trouble making active vitamin D.5 Furthermore, survey data suggests that only ~2% of the population has levels below that threshold. This suggests that for ~98% of people, supplementing vitamin D should do approximately nothing.


The correlation view: Magical mystery cure


Rickets is a terrible disease that involves soft bones, stunted growth, and skeletal deformities. It’s probably been with us since ancient times, but it became common in the West after the industrial revolution. In 1890, a Scottish missionary named Theobald Palm observed that rickets was common in smog-ridden UK cities but almost unheard of in sunny countries with poor sanitation, suggesting sunlight itself was the issue. This contributed to the discovery that rickets could be cured with UV light or cod-liver oil, and eventually the discovery of vitamin D.


In 1941, Apperly noticed that the amount of sunlight in different US states was positively correlated with skin cancer but inversely correlated with overall cancer mortality.6 He gave this charming graph:





Apperly never mentions vitamin D, presumably because he thought it was a boring bone vitamin.


Things took off in 1980, when Cedric and Frank Garland published, “Do Sunlight and Vitamin D Reduce the Likelihood of Colon Cancer?” Seemingly unaware of Apperly, they gave a similar, but uglier, graph:





They point out that regional diets (like meat and fiber) didn’t seem to explain this pattern. Instead, they propose a mechanistic story:


    Sunlight

        ↓

    Vitamin D

        ↓

    Adequate calcium in blood

        ↓

    Reduced inflammation of epithelial cells in the colon

        ↓

    Less colon cancer


(It’s always inflammation.) This paper was rejected many times before finally being published. I wish I could find an un-gated copy to link to, because it would have made a magnificent blog post.7


Following that paper, there was an explosion of work that found negative correlations between sunlight (or latitude) and other types of cancers as well as blood pressure, diabetes, and multiple sclerosis.


Then people started measuring vitamin D in blood. In 1989, the Garlands and collaborators found blood samples takin in 1974 from 25,000 people. They found that 34 of those people had since gotten colon cancer. They matched these with 67 demographically similar people and measured vitamin D levels in the stored blood samples for all 101 people. Among that group, people with vitamin D levels below 50 nmol/L got colon cancer more than three times as often as people with higher levels.


Again, many similar studies followed. These linked higher vitamin D levels to better outcomes in cardiovascular disease, diabetes, obesity, infectious disease, Parkinson’s, and mood disorders. While results were mixed for non-colorectal cancer incidence, higher vitamin D levels predicted better survival of many cancers. Amazingly, all-cause mortality was roughly 30% lower for those at the 75th percentile of vitamin D levels compared to the 25th.


Vitamin D was looking like a miracle. But how could it do all that stuff if it was just a boring bone vitamin?


Meanwhile in biology


While all these correlations were being discovered, we learned that the body doesn’t just use vitamin D for bone stuff.


In 1969, we discovered the vitamin D receptor that active vitamin D binds to in the gut and bones. And in the 1980s came a shock: Almost all cells in the body have vitamin D receptors. These seem to do different things in different tissues. In the pancreas, they support insulin secretion. In immune cells, they boost antimicrobial peptides and reduce inflammation. In neurons, they influence proliferation and differentiation.


So… What? When calcium drops and the kidneys put out active vitamin D, does every part of the body start doing different unrelated stuff?


In the late 1990s, we cloned the gene for the enzyme that the kidneys use to convert storage vitamin D to active vitamin D. Soon came another shock: This enzyme also exists in tons of other cells, including immune cells, the heart, the skin, the prostate, the breast, and colon. (Another win for the Garlands.)


So it’s not just the kidneys making active vitamin D to trigger the gut. Cells everywhere are making their own active vitamin D and using it to trigger vitamin D receptors in neighboring cells, or even inside the same cell.8 This often has little to do with calcium or bones.9


So:



  	The kidneys use vitamin D as a boring bone hormone.

  	As long as the blood contains at least ~25 nmol/L of storage vitamin D, the kidneys don’t care. They create the same amount of active vitamin D, in response to calcium levels.

  	But now cells everywhere are using storage vitamin D.

  	To do god-knows-what.

  	With god-knows-what sensitivity to circulating vitamin D levels.




And remember how only active vitamin D does anything? That’s wrong. In the mid-1970s, we learned that storage vitamin D also binds to the vitamin D receptor. The affinity is 100-1000× lower, but have ~1000× more in your blood. So maybe circulating levels of storage vitamin D themselves matter, independently of how much active vitamin D gets made?


If that’s not confusing enough, people also noticed that while active vitamin D levels in the blood aren’t correlated with storage vitamin D (above ~25 nmol/L), levels of parathyroid hormone (the thing your parathyroid glands use to tell your kidneys to make active vitamin D) seem to decline as levels of storage vitamin D rise from ~25 to 50 or 75 nmol/L. Huh?10


On the one hand, all this makes the idea that vitamin D could be a miracle more plausible. On the other hand, this is getting complicated. And do we really believe that raising your vitamin D levels from the 25th to the 75th percentile could reduce your risk of death from any cause by thirty percent? Maybe we should try giving people vitamin D and see what happens.


Then came the RCTs


There have been many randomized trials. The “right” thing to do in such cases is to look at meta analyses that carefully combine all the data. We’ll get to those. But they conceal a lot of important nuance about what actually happens on the ground during these trials. So let’s start by going over the three main “megatrials”.


The Women’s Health Initiative (WHI) trial came out in 2006 and is still the largest vitamin D trial ever done. This took 36,000 postmenopausal American women and assigned half to take 400 IU daily with calcium and the other half to placebo.11 After seven years, here’s what happened:12



  
    
      	Outcome (WHI trial)
      	Hazard ratio
    

  
  
    
      	Fractures
      	0.97 (0.91 to 1.03)
    

    
      	Cancer
      	0.97 (0.91 to 1.04)
    

    
      	Cancer mortality
      	0.90 (0.77 to 1.05)
    

    
      	CVD mortality
      	0.94 (0.78 to 1.12)
    

    
      	All-cause mortality
      	0.92 (0.83 to 1.01)
    

    
      	Kidney stones
      	1.17 (1.02 to 1.34)
    

  



(The hazard ratio is the ratio of the rate that something happens in the treatment vs. placebo groups. So, a number less than one suggests a benefit to taking vitamin D, while a number larger than one suggests a harm. The numbers in parentheses show a 95% confidence interval.)


The only statistically significant result was a bad one: Extra kidney stones, likely from the extra calcium.13 The other outcomes look vaguely good, but none were statistically significant despite the massive sample size.


This was disappointing. However, the WHI trial had limitations: Many subjects in both the vitamin D and placebo groups were already taking vitamin D, and continued taking it through the trial. The dose of 400 IU was fairly low, many subjects stopped taking their pills, and vitamin D levels didn’t actually change that much. They also measured vitamin D levels in only 6% of subjects, meaning we can’t compare the fates of subjects who started out with low versus high levels.


The next big hope was VITAL, which came out in 2018. They recruited 26,000 older people across the United States, half of them men and 20% Black (and thus far more likely to be vitamin-D deficient). They measured vitamin D levels in most people, and they gave the treatment group 2,000 IU per day.14 Here were the results after 5.3 years:



  
    
      	Outcome (VITAL trial)
      	Hazard ratio
    

  
  
    
      	Diabetes
      	0.91 (0.76 to 1.09)
    

    
      	Autoimmune disease
      	0.78 (0.61 to 0.99)
    

    
      	Cancer
      	0.96 (0.88 to 1.06)
    

    
      	Cancer mortality
      	0.83 (0.67 to 1.02)
    

    
      	Major CVD event
      	0.97 (0.85 to 1.12)
    

    
      	CVD mortality
      	1.11 (0.88 to 1.40)
    

    
      	All-cause mortality
      	0.99 (0.87 to 1.12)
    

  



Some of the results look good-ish, but cardiovascular mortality was higher in the treatment group, leading to almost no effect on all-cause mortality.15 More disappointment.


The last megatrial was D-Health, which came out in 2022 based on 21,000 older Australians. Instead of daily supplements, it used a monthly “bolus” dose of 60,000 IU or placebo. Unlike in VITAL, there was no exclusion for people with a history of cardiovascular disease or cancer, and less restriction on how much vitamin D participants could take on their own during the trial.16 Here were the results after 6 years:



  
    
      	Outcome (D-Health trial)
      	Hazard ratio
    

  
  
    
      	Cancer mortality
      	1.15 (0.96 to 1.39)
    

    
      	Major CVD event
      	0.91 (0.81 to 1.01)
    

    
      	CVD mortality
      	0.96 (0.72 to 1.28)
    

    
      	All-cause mortality
      	1.04 (0.93 to 1.18)
    

  



Now, the treatment group did better in terms of cardiovascular disease, but worse in cancer and worse in all-cause mortality. Even more disappointment.


Just from these three large trials, the main lesson should already be clear: Vitamin D is not a miracle. The correlations were wrong.17 There is essentially zero remaining hope that taking vitamin D could reduce all-cause mortality by a third.


In this sense, the vitamin D skeptics are definitely right. But what about the other trials? And is there a more subtle lesson?


I made some tables


I wanted a big table that summarized all the major vitamin D RCTs and what they found for different health outcomes. Annoyingly, no such overview appears to exist. So I made my own:18



  
    
      	Trial
      	Cancer
      	Cancer mortality
      	CVD
      	CVD mortality
      	All-cause mortality
    

  
  
    
      	Lips 1996
      	 
      	 
      	 
      	 
      	0.92 (0.80 to 1.06)
    

    
      	Trivedi 2003
      	1.08(0.89 to 1.31)
      	0.86 (0.61 to 1.21)
      	0.95 (0.86 to 1.04)
      	0.86 (0.67 to 1.11)
      	0.90 (0.77 to 1.07)
    

    
      	WHI 2006
      	0.98 (0.90 to 1.05)
      	0.89 (0.77 to 1.03)
      	 
      	0.94 (0.78 to 1.12)
      	0.92 (0.83 to 1.01)
    

    
      	Lyons 2007
      	 
      	 
      	 
      	 
      	0.99 (0.93 to 1.05)
    

    
      	WFPT 2007
      	 
      	 
      	 
      	 
      	1.00 (0.87 to 1.15)
    

    
      	RECORD 2012
      	1.04 (0.91 to 1.19)
      	0.83 (0.55 to 1.26)
      	 
      	0.91 (0.79 to 1.05)
      	0.93 (0.85 to 1.02)
    

    
      	Lappe 2017
      	0.70 (0.47 to 1.02)
      	 
      	 
      	 
      	 
    

    
      	VITAL 2018
      	0.96 (0.88 to 1.06)
      	0.83 (0.67 to 1.02)
      	0.97 (0.85 to 1.12)
      	1.11 (0.88 to 1.40)
      	0.99 (0.87 to 1.12)
    

    
      	ViDA  2018
      	1.01 (0.81 to 1.25)
      	0.99 (0.60 to 1.64)
      	1.02 (0.87 to 1.20)
      	 
      	1.12 (0.79 to 1.58)
    

    
      	D2d 2019
      	1.07 (0.70 to 1.62)
      	0.23 (0.03 to 1.86)
      	 
      	 
      	 
    

    
      	DO-HEALTH 2020
      	0.76 (0.49 to 1.18)
      	 
      	1.37 (0.88 to 2.14)
      	 
      	 
    

    
      	D-Health  2022
      	 
      	1.15 (0.96 to 1.39)
      	0.91 (0.81 to  1.01)
      	0.96 (0.72 to 1.28)
      	1.04 (0.93 to 1.18)
    

    
      	FIND 2022
      	1.04 (0.72 to 1.51)
      	1.14 (0.56 to  2.33)
      	0.90 (0.62 to 1.32)
      	0.85 (0.28 to 2.53)
      	0.81  (0.32 to 2.06)
    

  



Lots of the hazard ratios are less than one, suggesting a benefit to supplementation. But lots of them are also higher than one, suggesting a harm. The numbers that are far from one almost always come from smaller trials, which manifest as larger confidence intervals. If you’re interested in the details of how these trials were run, I refer you to more gigantic tables in a footnote.19


If big tables aren’t your thing, here are some formal meta-analyses, both some recent ones and an older but more comprehensive Cochrane review:



  
    
      	Outcome
      	Meta analysis
      	Hazard ratio
      	Comment
    

  
  
    
      	All-cause mortality
      	Bjelakovic 2014 (Cochrane)
      	0.96 (0.92 to 0.99)
      	Trials with low risk of bias.
    

    
      	Cancer mortality
      	Bjelakovic 2014 (Cochrane)
      	0.88 (0.78 to 0.98)
      	 
    

    
      	Cardiovascular mortality
      	Bjelakovic 2014 (Cochrane)
      	0.98 (0.90 to 1.07)
      	 
    

    
      	Cancer mortality
      	Kunzia 2023
      	0.94 (0.86 to 1.02)
      	 
    

    
      	All-cause mortality
      	Ruiz-García 2023
      	0.96 (0.91 to 1.00)
      	Good-quality trials
    

    
      	Cardiovascular mortality
      	Ruiz-García 2023
      	1.00 (0.92 to 1.08)
      	Good-quality trials
    

    
      	All-cause mortality
      	Cao 2023
      	0.99 (0.96 to 1.03)
      	 
    

  



Squinting at the data


There are various ways you could try to squint at these RCT. In almost all of them, most people already had pretty high levels before they started. So why don’t we separate out people who started low? Usually we can’t, because most trials didn’t measure baseline vitamin D.20 And among the trials that did, there are few people with low levels, so the results are noisy and confusing.21


Or, you might theorize that benefits would take time to show up, meaning the first couple years just add noise. In some cases—notably VITAL—excluding the first two years seems to help, but in other cases things get worse.22


Finally, some people speculate that taking gigantic monthly or quarterly “bolus” doses of vitamin D might be dangerous. For example, here’s an enjoyable paragraph from Kunzia et al. in their meta-analysis of vitamin D and cancer mortality:



  Our results showing efficacy of daily, but not bolus, vitamin D3 supplementation in reducing cancer mortality are consistent with previous meta-analyses on cancer mortality or all-cause mortality (Guo et al., 2022; Keum et al., 2022; Keum et al., 2019; Zhang et al., 2022; Zhang et al., 2019). However, by including more trials than these previous meta-analyses, we were able to detect statistically significant effect modification by treatment regimen for the first time with statistical significance (pinteraction=0.042). The pattern of intake could be important for a favourable steady state of the bioavailability of the active 1,25 (OH)₂D hormone. Daily administration counteracts the fast excretion of vitamin D from the circulation (Hollis and Wagner, 2013; Keum et al., 2022). Moreover, the enzymes CYP27B1 (converts 25(OH)D to 1,25 (OH)₂D) and CYP24A1 (inactivates 25(OH)D and 1,25(OH)₂D) follow first-order reaction kinetics (Vieth, 2009). This means that doubling the concentration of the precursor doubles the yield of the product, unlike other steroid hormones (e.g., cortisol, oestrogen, testosterone) that follow zero-order kinetics (Vieth, 2020). Intermittent, non-physiologically large vitamin D3 bolus doses may lead to unstable cycling of 25(OH)D and 1,25(OH)₂D levels in blood because the system needs time to adapt to the large doses (Hollis and Wagner, 2013; Keum et al., 2019; Vieth, 2020). In the long run, intermittent bolus regimens at weekly or larger intervals can lead to an up-regulation of countervailing factors (e.g., 24-hydroxylase (CYP24A1), 24,25(OH)2D and fibroblast growth factor 23), all of which ultimately leads to lower synthesis or higher degradation of 1,25(OH)₂D levels (Mazess et al., 2021). Bolus doses, unlike daily doses, failed to reduce C-reactive protein response and actually elevated anti-inflammatory cytokines and doubled the risk of hypercalcemia in previous studies (Krishnan et al., 2012; Martineau et al., 2017; Mazess et al., 2021).




Oh no, up-regulation of fibroblast growth factor 23!23


I don’t feel like I understand this deeply enough to have any opinion beyond the surface level that the body seems to adapt to large doses of vitamin D in ways that could possibly be bad.24 It seems intuitive that small daily doses would be safer than gigantic monthly doses, but I’m always suspicious of post-hoc mechanistic speculation. Also, if people get enough sun, they can apparently synthesize 10,000-25,000 IU per day, which isn’t that far from the 60,000 IU they got in the D-Health trial. But then again, I think Kunzia et al. are suggesting that the body is designed to adapt to regular exposure to large doses but not intermittent exposure?


Well, if you split up the trails by daily vs. bolus dosing, there’s a decent pattern of daily dosing leading to better results:



  
    
      	Trial (daily dosing)
      	Cancer mortality
      	All-cause mortality
    

  
  
    
      	Lips 1996
      	 
      	0.92 (0.80 to 1.06)
    

    
      	WHI (Jackson 2006)
      	0.89 (0.77 to 1.03)
      	0.92 (0.83 to 1.01)
    

    
      	WFPT (Smith) 2007
      	 
      	1.00 (0.87 to 1.15)
    

    
      	RECORD (Avenell 2012)
      	0.83 (0.55 to 1.26)
      	0.93 (0.85 to 1.02)
    

    
      	VITAL (Manson 2018)
      	0.83 (0.67 to 1.02)
      	0.99 (0.87 to 1.12)
    

    
      	D2d (Pittas 2019)
      	0.23 (0.03 to 1.86)
      	 
    

    
      	FIND (Virtanen 2022)
      	1.14 (0.56 to  2.33)
      	0.81  (0.32 to 2.06)
    

  




  
    
      	Trial (bolus dosing)
      	Cancer mortality
      	All-cause mortality
    

  
  
    
      	Trivedi 2003
      	0.86 (0.61 to 1.21)
      	0.90 (0.77 to 1.07)
    

    
      	Lyons 2007
      	 
      	0.99 (0.93 to 1.05)
    

    
      	ViDA (Scragg 2018)
      	0.99  (0.60 to 1.64)
      	1.12 (0.79 to 1.58)
    

    
      	D-Health (Neale 2022)
      	1.15 (0.96 to 1.39)
      	1.04 (0.93 to 1.18)
    

  



If those bolus dosing trials didn’t exist, I’d think this looked pretty good. So, maybe? Or maybe this is a story made up to hallucinate a positive trend. I would lean towards the latter theory, but there are papers like Mazess et al.’s “Vitamin D: Bolus is Bogus”, that suggested this pattern before D-Health’s dismal results came out. There are even some trials that suggest bolus doses don’t even work for treating rickets. So… I’m still not convinced. But maybe.


Aside: There are also many Mendelian randomization studies that look at correlations between health and genes that are related to vitamin D. But I don’t think these provide much information, because the assumptions are shaky and the genes don’t explain much of the variance.25


Where are we?


Still with me? Here’s a summary of the above 5200 words:



  	The body uses vitamin D in all sorts of weird and complicated ways. It’s biologically plausible that vitamin D could matter beyond bone stuff with severe deficiency, but there’s no convincing mechanistic evidence that it is.

  	Vitamin D levels are strongly correlated with good health outcomes, but RCTs have conclusively shown that most of these correlations are non-causal.

  	RCTs haven’t conclusively shown any benefit for anything beyond beyond bone stuff. At best, they’ve given weak evidence for hazard ratios slightly below one.




So you might be wondering: Isn’t that quite weak? Wasn’t this post supposed to be a defense of vitamin D?


The case for supplementing anyway


It’s biologically plausible that vitamin D is good


Everyone agrees that severe vitamin D deficiency (below ~25 nmol/L) is bad. It leads to rickets, adult rickets, osteoporosis, muscle weakness or even—with profound deficiency—to seizures or cardiac arrhythmia. This makes sense, because below ~25 nmol/L, the kidneys have trouble converting storage vitamin D into active vitamin D, meaning you don’t absorb enough calcium from food.


The question is if taking supplement to further raise your levels (say to 50 or 90 nmol/L) is important. We have no mechanistic proof, but it might be true, because many parts of the body use vitamin D as a local signal and because cells are at least somewhat sensitive to circulating storage levels. There’s also this weird thing where parathyroid hormone continues to decline as vitamin D levels rise above ~25 nmol/L even while this seems to make little difference to how much active vitamin D the kidneys make.


Nothing in this world comes without trade-offs. Surely, supplementing vitamin D comes with some downsides. But it seems very unlikely that raising vitamin D levels to a “normal” level would cause more harm than benefit. Especially because…


Humans evolved to have a lot of vitamin D


According to Luxwolda et al.’s 2012 paper, “Traditionally living populations in East Africa have a mean serum 25-hydroxyvitamin D concentration of 115 nmol/L”, traditionally living populations in East Africa have a mean serum 25-hydroxyvitamin D concentration of 115 nmol/L.


Meanwhile, Wahl et al. 2012 try to estimate mean levels around the world today:





This map looks weird because of varying lifestyle, diet, supplementation, and needing to combine fragmented studies. But you get the idea. And remember, those are just averages. So there are lots of people with levels far lower than that in our evolutionary history.


Of course, just the fact that vitamin D levels have dropped doesn’t mean it’s important. Parasitic worm load, wood smoke inhalation, and cousin marriage have also dropped, but we aren’t rushing to restore those to ancestral levels.


But there’s another piece of evidence: After humans migrated out of East Africa, some of them evolved pale skin. Pale skin is bad, because it allows light to destroy folate, which is crucial for pregnancy.26 Evolution doesn’t typically do things that harm fertility, because evolution wants to increase reproductive fitness. The most common explanation is that pale skin allows more UV light to penetrate, and thus allows people to synthesize more vitamin D. If evolution was willing to pay the high “price” of folate destruction for more vitamin D, that seems like good evidence that vitamin D is important.


Some even see contrasts like the Inuits versus Scandinavians as a kind of natural experiment: They lived at similar latitudes, but Inuits ate a diet with vitamin D (fatty fish and whale blubber) and Scandinavians didn’t. The result is that Inuits have darker skin than Scandinavians.27


This is all speculative, and even if true, might be driven by severe deficiency and rickets. Or perhaps prehistoric benefits don’t translate to your lifestyle. But all the people in Luxwolda’s sample in East Africa had levels above ~60 nmol/L. I just don’t see how you can look at this and not see it as providing some suggestive evidence in favor of the idea that raising levels above severe deficiency is unlikely to be harmful, and could be important. So I think the prior is favorable.


What do you expect from vitamin D?


A hazard ratio like HR = 0.96 doesn’t look very impressive. But hold on. Suppose that life expectancy is 80 years and that taking vitamin D every day reduces your risk of all-cause mortality by a factor of HR. A reasonable approximation in rich countries is that this would increase your life expectancy by


    80 × 0.15 × (1-HR) years = 12 × (1-HR) years,


where 0.15 is derived from the entropy of lifespan in rich countries.28 For example, if all-cause mortality had a true hazard ratio of HR = 0.96, then taking vitamin D every day of your life would increase life expectancy by around


    0.48 years.


I claim that this would be a lot. Certainly, if I were about to face my destiny, I would pay a lot of money for an extra 0.48 years. Or, you can calculate that this corresponds to an increase of life expectancy per-vitamin-D-pill of 8.6 minutes.29 A common rule-of-thumb is that smoking a cigarette costs around 11 minutes of life in expectation. If you think HR = 0.96 is trivial, do you also think that smoking one cigarette each day is fine?30


The correlational studies suggested that vitamin D might drop your risk of all-cause mortality by a third. It’s disappointing that the RCTs refuted this. But those correlational studies were crazy. They imply31 an increase of life expectancy of around 4 years or around 6.5 cigarettes per day. Could we really believe that you could smoke 6.5 cigarettes, then take a vitamin D pill, and you’re even?


Personally, I think hazard ratios just slightly less than one are the best we can reasonably hope for. But I also think that they would be an excellent return on investment. Arguably, modern human life expectancy comes from stacking lots of modest hazard ratios on top of each other.


What do you expect from vitamin D trials?


Let’s play a game. Let’s hallucinate some numbers for what vitamin D might do, and then simulate what trials would show. Here are the strongest effects I consider plausible for different baseline levels, along with how common those levels are in the United States.



  
    
      	Storage vitamin D (nmol/L)
      	Hazard ratio
      	% of population
    

  
  
    
      	<30
      	0.75
      	5
    

    
      	30-49
      	0.92
      	15
    

    
      	50-125
      	0.98
      	72.5
    

    
      	>125
      	1
      	7.5
    

  



Suppose that were real. Now, say we pick 26,000 people at random, and give half of them vitamin D for give yars. Here are the results of a million simulated trials, assuming a baseline mortality risk of 0.7%: 32





Overall, 9% of trials would find a significant benefit, 63% would find a non-significant benefit, 27% would find a non-significant harm, and 1% would find a significant harm.


If you wanted to have an 80% chance of finding a significant decrease, you’d need to run a trial with something like 570,000 people, almost five times more than in all the above trials combined.33 If you don’t like my numbers, I’ve put up a page where you can run your own simulations with different ones.


My point is, the results we see in vitamin D RCTs are what we should expect to see if vitamin D had plausible benefits. That’s not proof, of course—just that if you start with realistic expectations, the trials don’t provide much evidence in either direction.


The trials do find slightly helpful numbers


Recent meta-analyses have not consistently found a statistically significant benefit to vitamin D supplementation. But they do suggest a small benefit for cancer mortality and all-cause mortality, and they’re close to being statistically significant. That’s something.


And if you buy the argument that bolus dosing is bad, the results get even better. Kunzia et al. did a meta-analysis of cancer mortality using only trials with daily dosing, and found a hazard ratio of 0.88 (confidence interval 0.78 to 0.98). I’d keep this at arm’s length. The bolus dosing trials might have done worse by random chance, meaning this a kind of p-hacking. But there’s a reasonable chance (maybe 25-50%) that bolus dosing really is bad, in which case those trials would be convincing evidence.


I actually think it’s surprising that the meta-analyses look as good as they do, because there just aren’t that many people who started out with low vitamin D levels. Only a handful of trials had mean levels below 60 nmol/L, and they all give semi-promising results:34



  
    
      	Trial (low-ish baseline)
      	Cancer mortality
      	All-cause mortality
    

  
  
    
      	Trivedi 2003
      	0.86 (0.61 to 1.21)
      	0.90 (0.77 to 1.07)
    

    
      	WHI (Jackson 2006)
      	0.89 (0.77 to 1.03)
      	0.92 (0.83 to 1.01)
    

    
      	Lyons 2007
      	 
      	0.99 (0.93 to 1.05)
    

    
      	RECORD (Avenell 2012)
      	0.83 (0.55 to 1.26)
      	0.93 (0.85 to 1.02)
    

  



Again, it’s dangerous to dig too deeply looking for these kinds of patterns. If you dig enough, you can always find a way to confirm whatever theory you want. But also again, maybe?


You’re probably already taking vitamin D


You might not personally supplement vitamin D. But for most people reading this, someone else is supplementing it for you.35



  
    
      	Country
      	Commonly fortified with vitamin D
    

  
  
    
      	Australia
      	Margarine
    

    
      	Belgium
      	Margarine
    

    
      	Canada
      	Milk, margarine
    

    
      	Chile
      	Milk, flour
    

    
      	Ethiopia
      	Oils
    

    
      	Finland
      	Milk, yogurt, margarine
    

    
      	Ireland
      	Margarine, cereal
    

    
      	New Zealand
      	Margarine (from Australia)
    

    
      	Norway
      	Margarine, low-fat milk
    

    
      	Pakistan
      	Oils
    

    
      	Poland
      	Margarine
    

    
      	Sweden
      	Milk, yogurt, plant milk, margarine
    

    
      	United Kingdom
      	Margarine, cereal
    

    
      	United States
      	Milk, plant milk, margarine, cereal, yogurt
    

  



Fortified food is common across the Anglosphere and Scandinavian peninsula. However, it’s rare in the rest of Europe (exceptions: Belgium, Poland) and even-more rare in the rest of the world (exceptions: Chile, Ethiopia, Pakistan).


I think this is important for two reasons. First, vitamin D is oddly self-defeating. There are some places in the world where people care about vitamin D. These are the places that run large trials. But these places also fortify their food and tend to be full of people that already supplement vitamin D. These places also tend to believe it’s unethical to tell the control group not to take vitamin D.


And here’s another question: If you think vitamin D is worthless, are you comfortable recommending removing vitamin D from food? If not, then why is the particular amount of fortification in food now the right one?


Some might argue that the purpose of fortification is to reach the severely deficient, or children, the elderly or pregnant mothers. Maybe! But again, if you could press a button and remove fortification from everyone else, would you feel comfortable pushing that button? Remember, trials don’t test don’t test going down from current levels, only going up.


So that’s my story



  	Biology and evolution suggest a prior that moderate levels of vitamin D (say 80 nmol/L) are quite possibly better than low levels (like 40 nmol/L) and unlikely to be worse.

  	Observational studies say that vitamin D is magical, but those studies are bad and we should ignore them.

  	The RCTs show that vitamin D is non-miraculous. But beyond that they don’t provide much information, because they mostly enrolled people with moderate vitamin D levels, meaning plausible effects would require colossal sample sizes to reliably detect.

  	What evidence the RCTs do provide points weakly towards a modest benefit.

  	If real, that benefit would far exceed the cost of taking vitamin D.

  	Therefore, if you have low vitamin D, it seems wise to supplement.




This is all very weak, I know! But sometimes weak evidence is all we’ve got.


I wish we had at least one large trial done in a population with low starting levels. But as far as I can tell, none are underway. In fact, it’s unlikely that there will be any more large trials anytime soon. So weak evidence is how it’s going to be.
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        Lift4D reconstructs the full geometry, appearance, and
        deformation of dynamic objects in a scene, including regions never observed by the camera,
        from a single monocular in-the-wild video.
      

    

  




        Abstract

        
          
            Reconstructing complete dynamic objects from monocular video requires integrating
            visual cues from direct observations with data-driven priors over geometry and
            appearance. Prior approaches either learn to directly predict per-frame 3D
            representations from visual input or initialize a 3D representation that is
            subsequently deformed and refined based on video evidence. However, the former are
            constrained by the scarcity of 4D training data, while the latter leverage priors
            only for the initial reconstruction and rely solely on video supervision thereafter;
            neither handles complex in-the-wild scenarios with large deformations and occlusions
            well.
          

          
            We present Lift4D, a test-time optimization framework
            that addresses both limitations. First, we adapt an existing single-view 3D
            reconstruction model to yield temporally consistent per-frame predictions via
            causal latent conditioning, providing a coherent initialization for a deformable
            3D Gaussian Splatting representation. We then “sculpt” this
            representation to match the input video through an occlusion-aware optimization
            that faithfully recovers visible surface details while completing unobserved
            regions using a view-conditioned diffusion prior. We demonstrate that
            Lift4D clearly improves over prior 4D reconstruction
            methods, particularly on challenging in-the-wild sequences with severe occlusions
            and non-rigid motion.
          

        

      




    
      Reconstructing Complete 4D In-the-Wild
    

    
      Pick a scene below to explore its complete 4D reconstruction in the interactive viewer. Click and drag to orbit; scroll to zoom.
    


    
    

    
      
      
        Click a thumbnail to switch the scene. Please be patient as some scenes are large.
      

    

    
    
  




        Methodology
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          From a monocular input video, an image-to-3D DiT produces a temporally consistent per-frame 3D reconstruction through causal latent propagation, where each frame’s 3D latent is initialized by mixing fresh noise with the previous denoised latent, and the outputs are decoded into independent sets of Gaussian splats. We consolidate these per-frame predicted sets into a single 4D complete Gaussian Splat reconstruction, represented by canonical Gaussians animated by two sets of sparse deformation nodes. The first set is fit to the per-frame outputs through a reconstruction loss (ℒrec) on the per-frame reconstructed geometry, and the appearance is then refined by optimizing the color as well as a second set of fine appearance deformation nodes against occlusion-inpainted frames and rendering loss: the 4D reconstruction is rendered from random novel views and noised, and a novel-view diffusion prior denoises them, conditioned on the per-frame frames that have their occlusions inpainted using the per-frame 3D outputs. The resulting denoised novel-view sample distillation together with a rendering loss on the visible pixels supply an appearance supervision signal (ℒapp) that aggregates visible details across frames and hallucinates in occluded and unobserved regions.
        


        


      




    Comparisons

    
        Lift4D outperforms prior 4D reconstruction baselines on
        both synthetic and in-the-wild footage, delivering complete temporally coherent geometry,
        sharper appearance, and more accurate motion even under heavy occlusion.
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                Fast, accurate swipe typing system. Use it today in FUTO Keyboard, our fully offline Android keyboard app. Or download the models and build with it.
            


            
            This is a serverside demo to keep this webpage small. In production, it runs on-device, with much lower latency.



            
        

    

    
            For a long time, good mobile swipe typing was locked behind privacy-invasive keyboard apps or unlicensed private libraries.
            

            FUTO Swipe is our family of open models and algorithms that aims to solve this problem. We developed this primarily for FUTO Keyboard, but we also welcome the broader community to make use of the FUTO Swipe models.
            As this has been a long-term investment for us, we ask that an attribution is made visible to end-users. Read license




    
      Dataset

      
    
    
      

      
        
            In August 2024, we launched a dataset collection effort on the swipe.futo.org domain to collect QWERTY English swipes.
            Users would voluntarily visit the webpage on their mobile phone and be given instructions and information about the dataset. After consenting,
            they would be given sentences, primarily from Wikipedia, and would be asked to swipe them word-by-word.
        

        
            In the end, this produced over 1 million swipes. We filtered out a small set of low-quality swipes. In March 2025, we released a dataset of 1 million swipes under the MIT license, and it is available today on HuggingFace.
        

        
            We made heavy use of this data to train our models and to evaluate different swipe typing systems.
        

      

    

  



      

      
        
        Models

        
        
        Our architecture includes three model types.


        The Encoder model is a universal layout-agnostic and language-agnostic, and is used for making swipe typing predictions in the general case. However, it does not offer cutting-edge accuracy.


        The ContextLM model is a very small language model that is trained for a single language. It's used to improve the quality of predictions by eliminating nonsensical words given the preceding words in the sentence. It only requires text data for training.


        Finally, the decoder is a language-specific and layout-specific model that learns layout's peculiarities and achieves leading accuracy. As it requires swipe typing data for a specific layout and language for training, we only have a QWERTY English decoder for now.


        With all 3 models and with a beam width of 300, we achieve a top-4 fail rate of only ~4% on our test set. Ignoring out-of-vocabulary cases, the error rate is below 1%.

      

    




        
Note: These numbers heavily depend on the benchmark, so real-world use may vary, but we believe we match big tech's keyboards.

    




      

      
    
      Footprint

      
    
The encoder model is just 635,140 parameters, and the decoder is 304,155 extra. The biggest one is the ContextLM at 1.5 million, but 1.1 million of that is just embeddings. This brings us to 1,364,271 active parameters, or 2,494,767 total parameters.


This means the footprint of the models are very small, and the model can run on low-end devices in milliseconds. In addition, the environmental costs involved in training the models were also very low, because we never needed more than 1 workstation GPU!

      

    




    
      C++ Library

      
    
    
      
The models themselves are only half of the story when going from a swipe to word predictions. The model predictions are not very useful on their own and it's necessary to perform a dictionary-constrained beam search to score a set of words and find the most likely candidates.


For this, we release swipe-library, a library written in C++ that handles the entire inference, decoding, and beam search part so you can easily go from swipe paths to word predictions.

      

    

  



    
      Make something cool!

      
    
    
            
            ...or on a laptop trackpad

        


  


    
            Want to build with FUTO Swipe?

            
                The FUTO Swipe models are available under the FUTO Model License, and the inference library is under GPL. We are working on a paper that will detail more on the training and architecture.
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The Low-Tech AI of Elden Ring
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FROMSOFT has a reputation for diverse and punishing npc encounters across the
entire Soulsborne extended series, but the implementation of the AI decision
making itself is perhaps unexpectedly low-tech. Since the majority of the code
is implemented in Havok Script (A games-oriented Lua implementation from Havok)
it’s pretty easy to take a peek behind the fog wall to see how they’re
implemented.
Note that none of what follows is original research, I’m just reading the code
that others have done the hard work of extracting, decompiling, and reversing.
Goals
The primary tool of the FROMSOFT AI approach is the Goal1, which is
their own terminology for a unique state that the AI can be in. Goals can be
parametized when instanciated, and can access data stored on the Actor itself,
but are otherwise really just an immutable table of functions.
Now the simplest option would be to organize states into a
Finite State Machine or maybe a Hierarchical Finite State Machine, but
FROMSOFT go one step further and give the system a stack of states. This turns
it from an FSM into Pushdown Automaton (PDA).
That’s an entirely abstract definition, so after you get back from wikipedia
let’s talk about it concretely from the top down.
Each frame Actors will update the Goal on top of their stack of Goals. When the
Goal updates, it can then push more Goals as Sub-Goals onto the stack, the
topmost of which will execute next frame. The Goal’s update function returns a
value indicating either Continue, Success, or Failure. Continue will leave the
stack unchanged, the other two will cause the Goal to be popped from the stack.
Failure will additionally cause all other unexecuted Goals to be popped from the
stack up to the parent Goal (The Goal which pushed this sub-goal).
For example, we might define a Goal called CoolBossBattle, during the course
of its execution it might then push a series of Attack Sub-Goals. Those attack
Goals can be parametized by various means, but the main one is the animation id2.
[ GOAL STACK ]

3: Attack (R2, Combo)           <<<<-- Currently Updating
2: Attack (R2, Repeat)
1: Attack (R2, Finisher)
0: CoolBossBattle

After a few seconds the first attack lands, and that Goal completes with
success and is popped from the stack. However the next fails, causing the stack
to unwind to its parent.
[ GOAL STACK ]

2: Attack (R2, Repeat)          <<<<-- Failed, will be popped from the stack.
1: Attack (R2, Finisher)        <<<<-- Will be removed as well.
0: CoolBossBattle

Readying it to chose its next action now that the attempted combo of attacks has
ended.
[ GOAL STACK ]

2: Attack(L1)
1: Attack(L1)
0: CoolBossBattle               <<<<-- Updating, pushes 1, and 2 for the next frame.

Not too complex3!
In their APIs they refer to the root of this stack as the “Top Level Goal”, which
I’ve made confusing by referring to the currently executing goal as the “top” of
the stack. So keep in mind those are separate things.
Activate
Goals are defined by a few functions used as callbacks, and the one which
contains the most AI logic is usually activate. This is called the first time
that a Goal is updated, and then every subsequent time that the Goal exhausts
its Sub-Goals and starts executing again.
For boss and regular npc Goals the code in Activate is responsible for choosing
the next action that the Actor will take using a mix of context from the world
and Actor, and randomness (which also comes from the Actor itself).
The most widely used approach uses common code to perform a weighted random
selection between a number of Actions (which are just functions), calling the
winner.
To return to our CoolBossBattle, this time in some Rusty pseudocode…
fn action_giga_death_ray(goals: &Goals, actor: &Actor) {
    todo!();
}

fn action_leap_attack(goals: &Goals, actor: &Actor) {
    todo!();
}

fn action_ground_slam(goals: &Goals, actor: &Actor) {
    todo!();
}

fn action_light_attack_combo(goals: &Goals, actor: &Actor) {
    let target_distance = actor.target_distance(Target::Enemy);
    let fate = actor.next_random();

    // ApproachTarget itself being a goal defined in common code!
    if target_distance > 2.0 {
        goals.push_sub_goal(Goal::ApproachTarget, Target::Enemy);
    }

    goals.push_sub_goal(Goal::Attack, AnimId::R1, Combo::Initial);
    goals.push_sub_goal(Goal::Attack, AnimId::R1, Combo::Repeat);

    // Unlucky buster! It's the long combo.
    if fate < 0.2 {
        goals.push_sub_goal(Goal::Attack, AnimId::R1, Combo::Repeat);
    }

    goals.push_sub_goal(Goal::Attack, AnimId::R1, Combo::Finisher);
}

fn action_heavy_attack_combo(goals: &Goals, actor: &Actor) {
    todo!();
}

fn activate(&self, goals: &Goals, actor: &Actor) {
    let target_distance = actor.target_distance(Target::Enemy);

    let mut weights = if target_distance > 6.0 {
        [
            15.0,
            65.0,
            0.0,
            10.0,
            10.0,
        ]
    } else if target_distance > 1.5 {
        [
            0.0,
            0.0,
            5.0,
            60.0,
            35.0,
        ]
    } else {
        [
            0.0,
            0.0,
            20.0,
            40.0,
            40.0,
        ]
    };

    // This doesn't exactly work this way in the Lua code, and these cooldowns
    // don't make sense either, but hopefully it gives the rough idea.
    //
    // The helper function is checking last played data for the animation on the
    // Actor itself, and then modifying the weights before they go into the
    // common battle randomized selection.
    weights[3] = if common::is_cooldown(goals, actor, AnimId::R1, 8.0) { 0.0 } else { weights[3]; };
    weights[4] = if common::is_cooldown(goals, actor, AnimId::R2, 10.0) { 0.0 } else { weights[4]; };

    let actions = [
        action_giga_death_ray,
        action_leap_attack,
        action_ground_slam,
        action_light_attack_combo,
        action_heavy_attack_combo,
    ];

    // Does some common setup for the number of actions and then rolls the dice
    // and chooses which function to call.
    common::battle_activate(goals, actor, weights, actions);
}
Modifying the weights dynamically is handled in many different ways, but the
most common are simple rng rolls from the actor and hp thresholding.
Other, simpler, Goals than the top level battle Goal for an Actor may simply
push a few sub-goals, perhaps reading some data from the Goal parameters. The
nesting means that it’s possible to compose quite complex behavior from simple
building blocks.
Interrupts
The other major callback defined for goals is the Interrupt. As the name
suggests, this allows Goals to respond immediately to external events which are
mostly configured on the Actor itself.
My understanding is that interrupts bubble up, that is, it will run the
interrupt on the currently executing Goal and then its parents recursively,
until it runs out of Goals or one of the interrupt callbacks returns true to
indicate it has consumed the interrupt.
For example, if I wanted CoolBoss to move into a furious rage of attacks as soon
as I set it on fire, then I might implement something like the following.
fn interrupt(&self, goals: &Goals, actor: &Actor, interrupt: Interrupt) {
    match interrupt {
        // If I start burning, attack!
        SpecialEffectActivate {
            target,
            special_effect,
        } => {
            if target == Target::Self && special_effect == SpecialEffect::Fire {
                // Since there might still be other things running when
                // interrupt is called we need to unwind so we're on top again.
                goals.clear_sub_goals();

                goals.push_sub_goal(Goal::Attack, AnimId::R1);
                goals.push_sub_goal(Goal::Attack, AnimId::R2);
                goals.push_sub_goal(Goal::Attack, AnimId::R1);
                goals.push_sub_goal(Goal::Attack, AnimId::R2);

                return true;
            }
        }
        // If somebody uses an item they might be in for it.
        UseItem => {
            let fate = actor.next_random();
            if fate < 0.5 {
                goals.clear_sub_goals();
                action_light_attack_combo(goals, actor);
            }
        }
        // Perform a ground slam if I get attacked from underneath.
        Damage {
            target,
        } => {
            if target == Target::Self {
                let distance = actor.target_distance(Target::Enemy);
                let fate = actor.next_random();
                if distance < 1.0 && fate < 0.8 {
                    goals.clear_sub_goals();
                    action_ground_slam(goals, actor);
                }
            }
        }
        _ => {}
    }

    false
}
This is used to implement some truly evil features, for example the Bell Bearing
Hunter will detect you spell casting or using an item and from there has an 85%
chance to immediately abort its current action and launch into an attack.
They also make use of dynamic spatial watch regions configured on Actors, which
trigger interrupts. For example you might add a watch for the area behind or
under a boss, and use that to adapt their behavior immediately when the player
tries to get clever.
Timeouts
Goals, in addition to their individual state, carry a lifetime value in seconds.
This is used to break out of states which become stuck for whatever reason, and
lifetime seems to be used mostly as a bug containment mechanism.
It’s also possible to modify the lifetime of a parent goal during execution, to
indicate continued forward progress.
Actor Data Access
In many AI decision systems you might have heard of fancy systems for data
storage like “blackboards”. In the Souls games there’s an array of floats on
each Actor which are set and read arbitraily from Goals by index. Good enough I
suppose!
A callback I didn’t mention before, Initialise, is commonly used to reset this
data when an Actor is assigned a new Top Level Goal.
Goals have access to a range of queries about the world through the Actor. As
far as I can tell most of these are pretty “low cost” from a performance
perspective. Aggro and Targeting seems to be handled outside, so it should be
possible to keep the Goals very lean even considering it’s all interpreted Lua.
Actual Doing Stuff
Something I’ve entirely skipped over is how the Goals actually Do things. For
the most part everything in FROMSOFT games is animation driven.
The Goal says “play this attack animation”, and then the animation events carry
hitbox information and timings, special effect triggers, projectile creation
events, and whatnot. They also have a variety of “combo” features which seem to
boil down to choosing a different set of events in the animations to enable
faster linking of chained animation during a combo attack.
At some point they went all-in on Havok middleware. The animations are authored
with Havok Animation Studio (discontinued). Previously we mentioned the AI
scripts are using Havok Script (also discontinued). Physics is handled by
Havok’s physics, and pathfinding is delegated to Havok AI (not discontinued, but
renamed to Havok Navigation).
Misc Stuff
	They seem to split AI scripting into a “logic” script, and a “battle” script,
where the logic script is far more sharable, and the battle scripts are often
bespoke. This seems super smart, it’s common to run into issues jamming both
these things into singular hierarchies.

	Level designers are able to configure the Top Level Goal for an Actor in the
level itself, so you can place some enemies down with a passive Goal rather than
their usual combat Goal, and they would just chill whilst otherwise functioning
normally.

	Most of the common code is relatively compact bits of Lua, but I believe load
bearing Goals like Attack and MoveToSomewhere are implemented in C++
which gives you a pretty nice balance of scriptability and performance sanity.

	The update function itself is sometimes used to check conditions, I expect
this must have caused problems occasionally. But so long as the interface for
Actors in scripting is thin I guess you can keep it under control. (Don’t add a
pathfind function call…)

	I’ve entirely skipped over the event scripting system used to do high level
encounter logic and level scripting. Unlike the AI it seems to be entirely
custom, with a very restricted VM. That said, since it’s not Lua it’s hard to
see how they’re actually authored. If anyone knows of primary sources for info
about their tooling that would be super cool!


Conclusion
There’s a lot of enduring hype for complicated AI systems (GOAP springs
to mind) but I think the success of putting a lot of control in the hands of your
designers and animators really speaks for itself.
A pushdown automaton is also fundamentally quite fast compared to
Behavior Trees and planners. Behavior Trees often require top-down re-evaluation of a complex
tree of scripted nodes, whereas this is almost always executing a single Goal
from the top of the stack4. Planners like STRIPS, GOAP and HTN add an
expensive search to the middle of everything.
Compared to FSMs the flexibility of dynamic transitions makes it easier
to avoid an explosion in the number of states and their transitions. This also
makes it far more reasonable to compose AI functionality in an imperative way.
Plus of course it’s dramatically more legible than planner based solutions where
individual actions are moved out of the hands of combat designers.
Is it going to handle more complex scenarios than the typical Soulsborne npc or
boss fight? I actually think it can go quite far.
Update
Some hackernews commenters were confused by the comparison with BTs, pointing
out that this scheme is quite similar to an event-based BT which keeps a stack
of active nodes, and wondering about the complexity compared to “normal” game
AI. Since I kind of phoned it in explaining all that stuff I’ll try to expand a
little.
Firstly while it’s true that event-based BTs do avoid the requirement to perform
a top-down re-execution of the entire tree, not all BT implemetations actually
work this way! Especially the more academic and early users look a more like the
naive implementation. I find the approach here which explicitly represents the
execution structure and builds it in imperative code to be significantly more
straightforward than trying to retrofit a kind of execution path cache on top of
a BT.
Secondly with respect to the broader question of complexity, BTs implement
control flow structures inside the BT structure as nodes (again, especially so
in academic implementations), this is why you see BT terminology like
“Conditions”, “Sequences”, “Selectors” and “Parallels”. This significantly
bloats the size of trees, and the complexity of authoring them in my (limited!
I’m not an AI programmer) experience. By comparison, the FROMSOFT style, even
today, has an extremely low state count, and relies on imperative code inside
those states in order to implement more complex control flow. This, with my
performance hat on, is tremendously important for avoiding
death-by-a-thousand-cuts style issues when too much logic is held up in gnarly
tree structures which tend to be hard to deal with both during authoring and
during execution.
And finally, for large scale games the amount of code here is just low. FROMSOFT
rely on a relatively large number of bespoke behaviors (one or more for each
boss, practically), but those behaviors are quite small compared to basically
anything you’d expect from other large AAA games. In production BTs elsewhere
one wouldn’t be surprised seeing trees of tens of thousands of nodes, on top of
hundreds of individual nodes implementing control flow and actions. Similarly
aspects like the data model on Actors is just extremely barebones here compared
to the rich data you’d perhaps expect to see in a “modern” BT implementation.
To reiterate a point from earlier as well, planners are just complex compared to
this, and FSMs often end up with a similar node explosion to BTs.
References
Most of the info in this post comes from eladidu readable ds lua
it’s fantastic and you can find many interesting definitions as well as a
little tutorial.
If you want to get even more excited there’s a bunch of tools for extracting
data from the game packages, as well as nice modding tools for patching things
here and there.
	This is not to be confused with the concept of a goal which you
might know from advanced planning systems like STRIPS, GOAP (Goal Oriented
Action Planning) (as seen in the classic shooter, F.E.A.R) or
HTN (Hierarchical Task Networks). Those systems use a search algorithm to
dynamically find a sequence of Actions which move the world into a Goal State.
There’s nothing remotely so complex happening here!
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https://en.wikipedia.org/wiki/Field-effect_transistor
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Show HN: Bun-sqlgen – Type-safe raw SQL for Bun, no ORM

github.com · 50 points · Discussion



Type-safe SQL for Bun, no ORM — raw Bun.sql,
live-checked against your schema.



Tag a query with a name — sql.GetUser`...` — and its fully-typed, null-safe
row appears right at the call site: no ORM, no generics, no hand-written types.
Codegen plans every query against a real Postgres or SQLite database (no Docker
needed), so wrong columns and bad SQL fail the build, not production — fast enough
to rerun on every save. The runtime stays 100% Bun-native.

Published as @ilbertt/bun-sqlgen —
its README is the full guide: both dialects,
nullability overrides, transactions, and configuration.


Install


bun add @ilbertt/bun-sqlgen



Quick start



	
Migrations are the source of truth for your schema — put them in any folder:

-- db/migrations/0001_init.sql
CREATE TABLE users (
  id           bigint PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
  email        text NOT NULL,
  display_name text
);




	
Wrap your client with withTypes and tag each query with its name:

import { withTypes } from '@ilbertt/bun-sqlgen';
import { SQL } from 'bun';

const sql = withTypes(new SQL(Bun.env.DATABASE_URL!));

export async function getUser(id: number) {
  const [user] = await sql.GetUser`
    SELECT id, email, display_name FROM users WHERE id = ${id}
  `;
  return user; // typed { id: string; email: string; display_name: string | null }
}




	
Generate the types:

bun bun-sqlgen generate 'src/**/*.ts' --migrations db/migrations


This writes src/queries.gen.d.ts — commit it. With it in place, user.emial is
a compile error and user.display_name.length is flagged as possibly-null, all by
plain tsc.






Examples


Runnable projects live in the examples/ folder.


Contributing


Development setup and conventions are in CONTRIBUTING.md.





Original: https://github.com/ilbertt/bun-sqlgen · Discussion




Solving Wordle using information theory


23

Solving Wordle using information theory

binghamton.edu · 46 points · Discussion

https://orb.binghamton.edu/nejcs/vol8/iss1/6/
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Printing Gaussian Splats
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A while ago Teng Xu from crysta.ai contacted me and offered to print one of my insects as a present. Ever since I'm fascinated by the process, the possibilities and was really excited to finally get my hands on the print!
We had a little bit of back and forth to negotiate the best possible quality. As you can't print view dependent color, I decided to directly train it with spherical harmonics at level 0. Instead of later averaging it. I also trained it in linear space, to hopefully get more physical plausible transparency values, in hindsight, I'm not sure if that was a good idea, as the people from crysta had to adjust their pipeline.
The Gaussian splat is first voxelated, a bit like a Minecraft level. Each voxel has a mix of inks and can be more or less transparent. This then get's printed on special 3d printer, layer by layer.
The resulting piece of "crystal", is honestly so cool. It's a modern version of amber. You can trap stuff for eternity. I think mine turned out a tad too brown and dark (might have been due to my linear file) and some splat artefacts are still visible (to me). Actually, color wise it might be pretty spot on:




It's the fur that is still a tad too clumpy or thick. These fine fur transparency is tricky to get right.
Shining a light through the bee, looks surprisingly interesting too, almost like it's organs are showing through.


Crista AI are still in the process of building their business, so things are improving. They have recently released an alpha version of their editor, to place and scale the splat.


I would love to see some way of previewing the voxelization. I could also see import capabilities of voxel data directly, for example anything modeled in MagicaVoxel, that would open up the service to more artists. And if we're at it, I'd like to import splats into MagicaVoxel too. 🙂


Visit their X, to see more example prints.




Original: https://www.patreon.com/DanyBittel/posts/printing-splats-161333338 · Discussion
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libffi is a function call interpreter. You hand it a description of a function’s signature at runtime, and it works out, on the spot, how to place each argument and make the call. It interprets the calling convention the way a bytecode VM interprets instructions. Nothing is compiled ahead of time, because the whole point is that you don’t know the signature ahead of time.
An interpreter is not what you reach for when you want speed. The usual answer is to JIT: compile a bespoke call stub for each signature, native code that drops the arguments into their registers and jumps, with nothing left to interpret at runtime. It’s quicker, but it gets there by writing fresh machine code into memory that’s both writable and executable, which is exactly what modern systems are trying to stamp out.
So libffi stays an interpreter, on purpose. The question I set out to answer was how much faster it could get that way, by reusing what it already knows instead of generating code at runtime or mapping any page writable and executable.
The waste
When you call a function through libffi, the work splits across two places. ffi_prep_cif runs once per signature. It classifies the whole thing, but it keeps only two results: the size of the stack frame the call will need, and a small code for how the return value comes back. The frame size has to be known before the call is built, because any argument that doesn’t fit in a register spills to the stack, and that space is reserved up front. The return code is for afterward, because the result comes back in rax, or xmm0, or memory depending on the type, and something has to know where to read it from. Both are small and fixed-size, so they live in the ffi_cif. What prep throws away is the part it spent most of its time on: where each individual argument goes.
So on every ffi_call, the marshalling code walks the argument list again and re-derives that placement from scratch before copying the values into place. For a three-argument call on x86-64 that’s around 650 instructions of bookkeeping, and it produces the identical answer every single time.
Most of those instructions aren’t moving argument bytes. They’re deciding where the bytes go. The System V AMD64 ABI classifies every argument by a fixed procedure, and running that procedure on a single argument means walking its type, recursing into a struct’s fields and chasing the pointers in its type descriptor, sorting each 8-byte chunk into an INTEGER or SSE register class, and checking whether it still fits in the registers that are left or has to spill to the stack. That is branch-heavy, pointer-chasing work, the sort a CPU runs slowly, and it reruns on every call to compute a placement that never changes.
But function argument placement is a pure function of the signature. We can compute it once, remember it, and skip the work on every later call.
A plan
The fix is a “plan”: the placement compiled into a flat list of moves, a tiny bytecode for one signature. If ffi_call re-deriving the placement on every call is like interpreting a program by re-walking its syntax tree each time, the plan is the compiled bytecode: the tree-walk happens once, and every later call just runs the flat list. build_plan walks the argument types once, classifies each one the way the ABI rules say, and emits a move per piece: this 8-byte word goes in rdi, that 32-bit int gets sign-extended into rsi, this double lands in an SSE slot, that oversized thing spills to the stack. With the plan in hand, making the call is just running the moves. No re-classification.

The opcodes are deliberately dumb. GP64 copies a word into a general register; SE8/SE16/SE32 sign-extend a narrow int; SSE64/SSE32 move a float; STACK memcpys a spilled argument. A three-argument call compiles to three or four of them. Here’s what two real signatures turn into:
long (void *, void *, void *)    long (void *, int, void *)
  GP64  avalue[0] -> rdi           GP64  avalue[0] -> rdi
  GP64  avalue[1] -> rsi           SE32  avalue[1] -> rsi   (sign-extend)
  GP64  avalue[2] -> rdx           GP64  avalue[2] -> rdx
  => all GP64: thunk               => has an SE32: interpret


When every argument is a single 64-bit value in a general register, which is most pointer-passing code, the plan doesn’t even need the interpreter. It’s marked thunk-eligible, and a small hand-written thunk in .text loads the values straight from the argument array into the argument registers and calls. It skips the move loop, the intermediate register image, and the copying back and forth entirely. The call on the right keeps an int, so it needs the sign-extend, so it runs the move loop instead.
There’s a subtlety in running the moves. The loop never loads an actual argument register, because C gives you no way to drop a value into rdi and hold it there across a call; the compiler owns the registers. So each move writes into a plain memory struct that mirrors the System V register file, the six integer registers and eight SSE registers laid out in order, and only once that image is built does a short assembly trampoline load every argument register from it in one shot and jump to the target. The C code moves bytes around in memory; the registers get their final values all at once, in .text, immediately before the call. That trampoline is the same one ffi_call has always used, so the plan changes when the placement is computed, not how the registers get loaded.
The plan is plain data, and the thunk ships in the binary’s read-only text like any other function. Nothing is ever both writable and executable, the same property closures already get from static trampolines.
Build it once, invoke it many times
The plan is exposed as a small, opt-in API. You build a plan from a prepared ffi_cif, invoke it as many times as you like, and free it when you’re done:
ffi_call_plan *plan = ffi_call_plan_alloc(&cif);   /* build the plan once */

ffi_call_plan_invoke(plan, fn, &rv, av);           /* invoke it, no per-call setup */
/* ... invoke it again, and again ... */

ffi_call_plan_free(plan);


ffi_call itself is untouched. A binding that already caches an ffi_cif per signature, which is most of them, caches a plan beside it and calls through ffi_call_plan_invoke. The plan is immutable once built, so one plan can be shared and invoked from any thread without a lock. A signature the fast path can’t handle is still fine: invoke falls back to ffi_call for it.
The numbers
This is the fair comparison: one libffi, the same function, reached three ways. A plain direct call to it, the same call through ffi_call, and the same call through a prebuilt plan. Same binary, same machine (a Core Ultra 7 255H), same -O2, so the only thing that differs between the two FFI rows is the API. The timed loop is just this, over and over:
ffi_type *at[] = { &ffi_type_pointer, &ffi_type_pointer, &ffi_type_pointer };
ffi_cif cif;
ffi_prep_cif(&cif, FFI_DEFAULT_ABI, 3, &ffi_type_sint64, at);

ffi_call_plan *plan = ffi_call_plan_alloc(&cif);          /* built once */

void *av[] = { &a, &b, &c };
long rv;
ffi_call_plan_invoke(plan, (void(*)(void))fn, &rv, av);   /* <-- this is what we time */


ptr(p,p,p)                ns/call   vs a regular call
regular function call        1.9       1x
ffi_call_plan_invoke         5.1       2.7x
ffi_call                    31.0       16x


Calling that function the normal way through ffi_call costs about 16 times what a direct call to it costs. Through a prebuilt plan it’s under 3 times. The plan is about 6x faster than ffi_call, and since it’s the same library reached two ways, that gap is the API and nothing else.
Most of what the plan removes is the per-call re-classification: ffi_call rebuilds the placement every time, while invoke just runs the prebuilt moves. On this shape the plan takes the thunk, so it skips the register image too and lands close to a plain call: about 3 ns of FFI overhead on top of a 2 ns call, against 29 ns for ffi_call.
Mixed integer and floating-point signatures don’t take the thunk, because a 32-bit int needs sign extension and a double needs an SSE register, so they run the move loop and land a little higher. They still skip the re-classification. A struct-by-value argument has no plan, so invoke falls back to ffi_call and costs exactly what it did before.
Where the calls actually go
A 6x number on one shape only matters if real programs use that shape, and call it often enough that building a plan once pays off. So I traced one.
GNOME Shell is a good stress test: the entire desktop UI is JavaScript calling into C through GObject Introspection, which calls through libffi. I attached an eBPF uprobe to ffi_call with Whistler and watched for a while. The top signatures looked like this:
21744  int   (void *)
19139  void *(void *, unsigned long)
13083  void *(void *)
10116  void  (void *, void *, void *, long, void *)
 9918  void *(void *, void *)


Around 90% of the calls are pure 64-bit-GP, pointers and longs, which is the thunk path. Not a single by-value struct argument showed up in over a hundred thousand calls. And these are the same handful of signatures called over and over, exactly the shape that rewards building a plan once and invoking it forever. A binding like GObject Introspection already holds an ffi_cif per signature; a plan slots in right beside it.
This all lives on the HEAD of the libffi git tree, not in any release, and it needs more testing before it’s something to build on. The acceleration is x86-64 only, but the API is portable: everywhere else ffi_call_plan_invoke just calls ffi_call, so a binding can build a plan for every signature unconditionally and take the accelerated path where it exists, no #ifdef on its side. Whether the fast path is worth building for other ABIs isn’t clear: the payoff is proportional to how much per-call classification there is to skip, and that varies a lot between calling conventions.
The code is on GitHub: libffi.
Discuss on Hacker News.

Edited for clarity after publishing: 6fed8af.
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Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.

Original: https://www.reuters.com/world/uk/scars-mark-britains-economy-10-years-after-brexit-vote-2026-06-23/ · Discussion




Modal Auto Endpoints: Optimized inference you own


27

Modal Auto Endpoints: Optimized inference you own

modal.com · 15 points · Discussion

 Back News
 June 23, 2026•5 minute read

Modal allows leading teams like Cognition, Decagon, Fathom, and DoorDash to own their inference without compromising on cost-performance or developer velocity.
Now you can do the same with a single command:
Introducing Modal Auto Endpoints: a smooth, self-serve on-ramp to production-grade LLM inference.
Take it for a spin right now, or read on to learn more about how we built it and why.
Built for the era of actually owning your inference
Proprietary model providers can silently degrade models or suddenly retract access. If you don't own your inference, you don't own your destiny.
If you work with open models served by an inference provider, you gain some control. But we think ownership runs deeper than the API. To actually own your inference, you need to own, understand, and optimize the code that runs the inference.
Managed inference providers make it easy to get an API, but the serving stack is a black box. So until now, teams that wanted proper ownership of their inference have had only one option: roll an inference service yourself. That gives you control, but now you own a lot more than just inference: engine tuning, endpoint benchmarking, container deployment, replica autoscaling & routing, and inference metrics.
That's why we built Modal Auto Endpoints, and why they look very different from what's offered by traditional inference providers.

A Modal Endpoint is an OpenAI API-compatible, production-ready service, backed by a Modal App that you can see and control.
There are three key differences in this approach:
	We don't hide the code. Everything from GPU selection and regionalization to inference engine flags and the occasional cutty engine patch is shared with you.
	We don't hide the metrics. The metrics you actually need to debug inference issues, like speculative decoding acceptance length and per-replica, engine-side token latency quantiles, are automatically provided in a dashboard. Low bar, but we didn't put it there!
	We don't hide behind a "talk to sales" button. You can deploy frontier open models like GLM 5.2 with a CLI command or clickops, not a Zoom call. Our line is always open if you want additional expertise.

Infrastructure built for inference
We can deliver all of this because we are building on a rock-solid foundation: Modal's AI infrastructure platform.

Our users build on this platform to fold proteins, drive robots, and make music. The same fundamental components that work there also work for LLM inference, hand-rolled or via Auto Endpoints.
With Modal, you don’t need to reserve months of expensive GPU capacity to handle load you can’t estimate. Instead, you pay for what you use, as you use it, and scale to meet demand with our high-performance autoscaling system and custom container runtime. You can use GPUs around the world, or close to your users, without worrying about capacity management. That’s our calling card, and that’s not changing.
We’ve also added and released from beta a new fundamental component to our system to support the demands of low latency inference: Modal Servers for ultra-low-latency routing.

Modal Servers keep the elastic scaling and deep compute capacity of Modal Web Functions. But they remove queueing and are regionalized by default so that you can serve HTTP requests on Modal with only 5ms overhead -- without compromising on reliability and autoscaling. More on how we built that later this week.
High performance inference code with a click, not a grind
Inference engines are akin to database management systems like PostgreSQL: complex, mission-critical software that must perform at the limits of the hardware. As with databases, this software has complex internals exposed by multitudinous knobs, and achieving the best performance possible requires learning to tune those knobs.
That’s a tough grind. When a team is looking to own inference but used to building on proprietary model APIs, it is tempting to keep the API layer abstraction and outsource inference performance concerns to proprietary wrappers of open-weights models.
Auto Endpoints give you the best of both worlds: performance, effortlessly. For each supported model, we provide a starting deployment informed by our experience with teams building some of the most demanding AI products in the world. You don't need to specify GPU types or monkey around with engine flags like --mamba-scheduler-strategy or --flashinfer-mxfp4-moe-precision until you're ready, making bespoke optimizations for your workload.
We developed these recipes in direct competition with proprietary inference providers. We won by betting on open source — patching and upstreaming improvements to underlying inference engines like SGLang and kernels like FlashAttention-4 as necessary — and by going all-in on speculative decoding.
In particular, we like the DFlash block-diffusion drafter architecture from Z Lab, and we use it with every compatible model. We’ve worked closely with Z Lab and the SGLang team to make DFlash fast and reliable in real serving systems, and we trained and released our own DFlash drafter models to expand support and to make sure they deliver optimal performance.
We expose our benchmarking results to you as you set up your Endpoint:

Once the Endpoint is deployed, you can test it with a click, review latency and throughput tradeoffs, and see how the entire autoscaling, multi-replica service behaves under load.

Of course, there is no universal configuration for inference. A low-latency classification endpoint and a multi-turn agentic loop do not want the same serving setup. Modal Auto Endpoints start you at the configuration we’d start from before pulling traces: clean, inspectable, benchmarked, and ready to tune against a workload.
Engine-level observability
Performance on a benchmark is not enough. Performance in production needs to be observable. Owning your inference means being able to see all the way down into the engines so that you can improve performance and root-cause application issues.
Modal provides metrics (in-Dashboard and via OTEL export) to understand endpoint performance, broken into two groups:
	Server Metrics: the traditional Modal App metrics, including GPU temperature, power, and utilization
	Inference Metrics: standard metrics exported by the inference engines, like time-to-first-token (TTFT), inter-token latency (ITL), queueing, and speculative decoding acceptance length

Server metrics go far deeper than any inference service provider will expose. But even for inference metrics, we offer much more detail. Here’s a sample dashboard showing a vision-language model Endpoint handling a large (relative to baseline) traffic spike.
Let’s walk through what it shows.

As load increases, the single container handling the baseline load (green in container charts) evinces ever-increasing TTFT (top-left; caused by prefills queueing) followed by elevated ITLs (top-right; caused by decodes queueing). The result is increased end-to-end latency (bottom left).
Two additional replicas are automatically spun up by Modal’s autoscaling system. The queue shrinks (bottom-right) and latencies return to acceptable levels — no PagerDuty ping, just infrastructure and automation.
Going "Full Auto": start great and continually improve
We designed Auto Endpoints with a declarative interface, based on workloads and SLOs. That interface is derived from how we think about benchmarking and optimizing inference services with and for our customers. We’ve learned this from years of working with top teams on inference deployments.
But we didn’t design it looking backwards. We designed it looking forwards, towards a future where the engineering of inference endpoints is fully automated.
We started off writing the code for Endpoints deployments by hand — or as “by hand” as software engineering is done these days. We now produce them with an internal autoresearch-style agentic system that knows how to configure inference engines and hill-climb on performance while maintaining correctness and quality. More on that later this week.
For now, that agentic system is still monitored by human engineers to ensure that we deliver only production-grade inference code to power your Endpoints. But the trajectory of improvement for software engineering by artificial intelligences is clear, and we’re skating where that puck is going.
For instance, our speculator models are good (eg >4x faster than baseline and >1.5x faster than other speculators on multiple benchmarks). But they are also generic — trained to guess outputs from the target model handling a broad suite of tasks. Speculators become much, much better when trained on the data they (and the target model) will see in production.
We train custom speculators with some of our most sophisticated and latency-sensitive users. More on that later this week as well. But we don’t want to bottleneck inference performance improvement on human engineers kicking off and babysitting training runs. We’re also developing automated detection of opportunities to retrain speculators and automated training pipelines to take advantage of them.
The terminal state we see for Auto Endpoints — as for other optimization-amenable software engineering tasks — includes all these levels of automation:
	autoinference: configure, patch, and benchmark inference servers
	autospec: create and update speculator models based on synthetic and production data
	autodistill: distill capabilities from deployed models into smaller, faster models
	autoresearch: develop performance features, inference engines, and even models

All built on what we built first: autoscaling infrastructure. That’s what compounding looks like.
Try it now
Click here to take ownership of your inference with Modal Auto Endpoints.




Original: https://modal.com/blog/introducing-auto-endpoints · 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 or other LLMs to generate articles. Occasionally, I ask AI (such as Formalizer or Equativ) to summarize or re-state my own ideas and may restructure sections based on the response.





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

lcamtuf.coredump.cx · 12 points · Discussion

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

Original: https://lcamtuf.coredump.cx/blog/conway/ · Discussion




Colophon


Colophon

Sent by sendle.app

Long reads, delivered to your reader.
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