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Show HN: I replaced a $120k bowling center system with $1,600 in ESP32s

765 points · Discussion

I might be the only SRE on Earth with his own bowling center. It's a more in-depth gig than you'd think.My family and I bought an abandoned 8-lane bowling center in the rural mid-west. In our small town there weren't many recreation options for families. You've heard of a food desert? This is an R&R desert.
It had been abandoned for a good reason. The roof leaks, the electrical system was constantly surging, and my 70-year-old bowling equipment (still) doesn't work perfectly. The system that keeps your score is particularly interesting to me. It's the thing you watch during your game, but it fades into the background beyond that. Turns out these things are really cool, but absurdly expensive.
Ours was installed in 2008 and cost six figures. It's calculating ball speed and trajectory, camera-based pin detection (object detection and trig, on ICs!), runs the fouling, the animations, the pinsetting machine and ball return. Very cool stuff for its age.
From the business perspective, my facility only cost me $105k. To forklift-replace the score keeping system runs anywhere between $80-$120k, depending on features, vendor, and unit age. No upgrades or service contracts, mind you, and every feature and customization is a new line item. That's for a 1:1 replacement on a system installed in 2008. Incredible, given how fast the tech world moves.
Replacement parts cost a shocking $4000 per pair of lanes. But wait, the bowling machines themselves are 70 years old, so what's this "advanced" system actually doing back there? Actuating a single relay to trigger that big old machine. Everything else is strictly mechanical. Meanwhile I've got a six-figure invoice in my hand. I'm upset.
Given the state of open hardware, computer vision, real-time event streaming, and open source running megascale products worldwide, there had to be a way to do this myself.
So far I've built an equivalent prototype for about $200 per lane-pair, $400 if you're fancy. ESP32 and ESPNow with an RS485 fallback, reporting to a raspberry pi lane computer that's really just redis and a state machine bolted to an ESP32 gateway for the mesh.
Since it's all ESP32, I've got a fistful of spare controllers in a drawer, pre-flashed or waiting to be. All common off-the-shelf hardware: microcontrollers wired to relays, optocouplers, and IR-break-beam sensors, each running slightly different firmware. Writing the firmware and protocol is the actual hard part.
It's an ESPNow star-topology mesh: each node emits events from its sensors and accepts commands for its controls, reporting to a gateway node connected to the raspi over UART. From there it's event streaming: RX packets get translated and tossed into redis, commands relay back out to the mesh as needed. RS485 sits underneath as a wired fallback for noisy RF environments.
Once the data's in redis, it's familiar middleware/React/websocket/pub-sub stuff. Any React dev can build their own UI and bowling animations. Since it all runs on commodity hardware, I can do legit anything I want as the proprietor, and I own all my data. Repairs take five minutes; I can swap the rig on a lane pair in under 10. I'd bet a house like mine could go from zero to running in an hour or two.
We're calling it OpenLaneLink, and I plan to open source the hardware, firmware, and software stack when it's ready. Bowling is fun, and I want to help keep it affordable for alleys like mine.
I hate vendor lock-in. I'm not a fan of closed systems, calling support for every hiccup, or paying to "white label" my own equipment. Want to go Tron-themed for a night? Good luck finding a neon neumorphic theme in something bought at the turn of the century.
All that bugged me. Sure, bowling equipment is niche, but the open hardware and software landscape is amazing.
Thanks for reading! Let me know if anyone's interested in more posts about this bowling nonsense.


Original: https://news.ycombinator.com/item?id=48968606
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Qwen 3.8

twitter.com · 674 points · Discussion

https://www.qwencloud.com/pricing/token-plan

Original: https://twitter.com/Alibaba_Qwen/status/2078759124914098291 · Discussion



03

What I learned selling 2,500 MIDI recorders: Hardware is not so hard

chipweinberger.com · 361 points · Discussion


      
        What I learned selling 2500 MIDI recorders, part 1: Hardware is not so hard

        July 19, 2026

        
          A year and a half ago, I launched
          Jamcorder.
        


        
          
          A Jamcorder, in situ.
        

        It marked the completion of two life goals of mine.


        
          First, I finally had the piano recording device I’d always wanted: a fully automated device that captures
          everything I play, no human-involvement required.
        


        And second, after a career in software, I got to build hardware. It was super fun.


        
          2500 units have already been sold, and counting!
          People genuinely love it! And it’s able to stand
          on its own feet as a business. In my eyes, that’s a success.
        


        For my first blog post, I want to reflect on the biggest surprise I encountered creating Jamcorder.


        

        
          [image: A timeline of early Jamcorder prototypes]
          A selection of prototypes, from the first prototype to the first pre-production unit.
        

        Coming from a career in software, I expected building hardware to be the hardest part.


        After all, hardware is hard. That’s the saying, right?


        Electronics design, plastics, manufacturing, fulfilment, component shortages, etc, etc, etc.


        I expected these & more to make hardware hard.


        But, it wasn’t.


        
          [image: Jamcorders being assembled and packed in a kitchen]
          
            To refine the process, I hand assembled the first 500 units myself. It took 4 days. Unexpectedly,
            everything went completely smoothly and I made no changes. Yes, really.
          
        

        
          I kept waiting for something to get me by surprise. A scrapped production run (my worst nightmare). Or
          component sourcing issues, perhaps?
        


        It never happened. (Though Trump’s tariffs were a close call).


        
          The hardest part of building Jamcorder was still, by far, the software -- roughly 200K lines of code spread
          across the firmware, app, and manufacturing tooling. It took over 3 years and many long nights in a pre-LLM
          world.
        


        When compared to that, the hardware was undeniably smooth sailing.


        
          For the record, I don’t think I’m special. It’s just that hardware’s reputation for being difficult is, IMO,
          overstated.
        


        Now, granted, Jamcorder is -- very much intentionally -- a simple device. I get that.


        
          [image: The Jamcorder printed circuit board]
          
            The Jamcorder PCB. 25 unique components. The MIDI connectors are made to order, everything else on the PCB
            is off-the-shelf.
          
        

        Assembly is just a single screw, for a single PCB. The injection mold has generous draft, no slides.


        I cut low battery detection, ambient light detection, the power-button, even USB-C.


        All these things kept Jamcorder simple.


        I’m also under no illusion that 2500 units is a lot by most standards.


        But you know what? The hardware side would have been easy regardless.


        
          Don’t get me wrong. If Jamcorder was 10x more complex, or 100x more scale, that would be a different story
          (and a very popular product!).
        


        
          Or if I was trying to compete in the smartwatch market, or the car market, or any number of very established
          industries with low margins, good luck.
        


        But for me the take away still is: “hardware is as hard as you make it”.


        If you’re thinking about building a hardware product & have a way to protect your margins, don’t let building
          hardware scare you.


        It’s not as hard as the saying goes.


        POSTSCRIPT


        
          I don’t want to end this article without some practical take-aways. So here are my top recommendations for
          successfully shipping hardware that worked for me at medium scale:
        


        
          	Keep your BOM simple. Avoid single-manufacturer components wherever possible.

          	Avoid complex assembly and calibration.

          	Partner with a Chinese assembly house and suppliers. Alibaba is your friend.

          	Aim for at least 70% gross margin or more.

          	Keep your company lean. Scaling hardware is slower.

          	Have a strong anti-counterfeit strategy. Don’t overlook this.

          	Do final Q/A in-house & hold finished inventory locally.

          	Request samples before every production run.

          	Write a step-by-step manufacturing & assembly guide with pictures.

          	Keep your packaging small. A value dense product makes everything easier.

        


        
          [image: Chip Weinberger carrying the first Jamcorder shipment to the post office]
          Me dropping off the first 100 units at the post office. A good day!
        
      
    



Original: https://chipweinberger.com/articles/20260719-hardware-is-not-so-hard · Discussion
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Claude Code uses Bun written in Rust now

simonwillison.net · 330 points · Discussion




19th July 2026



In Rewriting Bun in Rust Jarred Sumner made the following claim:


Claude Code v2.1.181 (released June 17th) and later use the Rust port of Bun. Startup got 10% faster on Linux but otherwise, barely anyone noticed. Boring is good.



I decided to have a poke at my own Claude Code installation to see if I could find evidence that it was using Bun written in Rust.

I found these two commands convincing:

strings ~/.local/bin/claude | grep -m1 'Bun v1'


For me this outputs Bun v1.4.0 (macOS arm64). The most recent release of Bun on GitHub is currently v1.3.14 from May 12th, so that v1.4.0 version number in Claude supports them shipping a preview of a not-yet-released Bun version.

(Update: The Rust version has been released as Bun canary - running bun upgrade --canary will install this release.)

strings ~/.local/bin/claude | grep -Eo 'src/[[:alnum:]_./-]+\.rs'


This outputs a list of 563 filenames, starting with these:

src/runtime/bake/dev_server/mod.rs
src/runtime/bake/production.rs
src/bundler/bundle_v2.rs


It looks like Bun in Rust is indeed being run in production across millions of different devices. Like Jarred said, "Boring is good".

Update: Here's a neat trick from Ajan Raj:

cat > /tmp/bun-version.ts <<'EOF'
console.log("embedded bun:", Bun.version);
process.exit(0);
EOF
BUN_OPTIONS="--preload=/tmp/bun-version.ts" claude --version


This outputs 1.4.0 for me.

Here's the commit from May 17th that updated the version in package.json to 1.4.0. That version hasn't been changed since then, but also hasn't yet made it into a tagged release outside of canary.











Original: https://simonwillison.net/2026/Jul/19/claude-code-in-bun-in-rust/ · Discussion
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Better and Cheaper Than IPTV

github.com · 306 points · Discussion


  



  
    
  
  
    
  
  
    
  
  
    
  
  
    
  



Smart TVs won't cast arbitrary web video, and screen mirroring is laggy and drops resolution. Castor casts the real stream instead, at full quality, from your terminal.

Point Castor at a web page you are watching, or at a direct stream URL, and it finds the video, extracts the stream, transcodes it for your TV, and casts in real time. It can also resolve an IMDB/TMDB id against sources you configure yourself, and burn in auto-generated subtitles.

To extract, it launches headless Chrome and watches network traffic over the Chrome DevTools Protocol, then runs a short action pipeline to start playback: click the page, navigate into the largest iframe, and click again as a fallback. This works on pages that allow automated playback, and won't work everywhere.

A general-purpose casting tool: it casts only what you point it at. See Purpose and disclaimer.


  [image: Browsing titles in the castor TUI]
  

  Run castor cast to browse titles and cast, without leaving the terminal.



Installation


The recommended way to run Castor is the native binary. It runs directly on your machine, so it shares your TV's network (required for device discovery). It requires Chrome/Chromium (headless extraction), ffmpeg (transcoding), and ffprobe (format detection) on your PATH. A Linux-only Docker image that bundles all three is also available.


Homebrew (macOS)


brew install --cask stupside/tap/castor



From source


Needs Go 1.26+ and cmake (the whisper.cpp bindings are cgo and link a locally built libwhisper.a):

git clone --recurse-submodules https://github.com/stupside/castor.git
cd castor
make          # builds libwhisper.a, then the castor binary


go install won't work: the vendored whisper.cpp bindings come in through a local replace and need that prebuilt static lib.


Quick start


Tell Castor which TV to use: find its name with castor scan and put it in config.yaml.

device:
  name: "Living Room TV"   # exact name from `castor scan`
  type: dlna


Now cast a page you are watching, or a stream URL you have:

castor cast player https://example.com/watch/some-video


For the interactive browser, which searches titles and casts them for you, add a TMDB key and a source (see Configuration), then run castor cast:


  [image: Selecting a cast target in the castor TUI]


Run castor --help for every command and its flags.


Configuration


Castor reads config.yaml from the current directory, or the path passed to --config. The only required key is the device to cast to (shown in Quick start); everything mechanical (timeouts, probing, capture, transcoding, network interface, Chrome discovery) has working defaults. Keep secrets out of the committed file: put them in a git-ignored config.local.yaml that overlays it, or in CASTOR_SECTION__FIELD environment variables. See SECURITY.md.


Sources


cast movie, cast episode, and the interactive browser resolve a title id against sources you configure. Castor bundles none, so add your own (sites you are authorized to use). There is no catalog and no lookup: Castor substitutes the id into the templates you write, prefixes each of your proxies, and opens the resulting page, then extracts the stream exactly like cast player. For example, castor cast movie tt12300742 opens https://your-source.example/embed/movie/tt12300742.

sources:
  - proxies: ["https://your-source.example"]   # base URLs, tried in order
    templates:
      movie: "/embed/movie/{itemID}"
      episode: "/embed/tv/{itemID}/{season}-{episode}"



TMDB


The interactive browser (castor cast) uses a TMDB API key to search titles; direct commands like cast movie <id> do not need it. Get a free key from themoviedb.org and keep it in config.local.yaml:



Subtitles


Auto-generated subtitles, transcribed with whisper and burned into the video. Off by default:

whisper:
  enable: true             # off by default
  # language: "fr"         # default: English
  # model_path: ""         # default: ggml-tiny.en (~75 MB, auto-downloaded)



Supported devices



DLNA / UPnP


Any TV implementing the DLNA/UPnP MediaRenderer:1 profile works, which covers virtually every smart TV sold in the last decade: Samsung (tested), LG, Sony Bravia, Panasonic Viera, Philips, Hisense, TCL, VIZIO, Sharp. Networked players like Kodi, VLC, and Plex also work. Run castor scan to list what is on your network.


Chromecast


Experimental: implemented but untested. Contributions welcome.


Docker (optional)


A Linux-only alternative that bundles Chrome, ffmpeg, and ffprobe.

Warning
Docker can only reach your TV from a Linux host on the same LAN. Discovery uses SSDP multicast and the TV streams back from Castor's replay server, and neither survives Docker's bridge network, so --network host is required. On Docker Desktop (macOS/Windows) that flag is a silent no-op: the container lands on Docker Desktop's internal VM subnet (e.g. 192.168.65.x) instead of your LAN, so scan finds nothing and cast fails with device "…" (type dlna) not found. Run the native binary on macOS/Windows instead, or bridge a Linux VM onto your LAN (e.g. Lima + socket_vmnet).



On a Linux box or NAS on the same network as the TV, the prebuilt ghcr.io/stupside/castor image saves you installing the dependencies by hand:

# Discover devices (no config required)
docker run --rm --network host ghcr.io/stupside/castor:latest scan

# Cast, mounting config.yaml and a persistent model cache
docker run --rm --network host \
  -v "$PWD/config.yaml:/config.yaml" \
  -v castor-cache:/root/.cache \
  ghcr.io/stupside/castor:latest \
  cast player https://example.com/watch/some-video


The container reads config from config.yaml at /config.yaml, so run every command from the directory holding it. The castor-cache volume keeps the auto-downloaded whisper models between runs; swap :latest for any release tag to pin a version.


Purpose and disclaimer


Castor is a general-purpose caster, not a service tied to any particular site.


	It hosts nothing. No bundled video, catalog, or sources: Castor casts only a page, stream URL, or source you supply and are authorized to use, much like a Chromecast.

	It does not touch DRM. Castor does not decrypt or circumvent DRM, and cannot cast DRM-protected services.

	Using it lawfully is your responsibility. Whether a site's terms of use and your local law allow what you do with Castor is on you. Do not use it to infringe copyright.



Castor is provided as-is for lawful, personal, and educational use.


Contributing


See CONTRIBUTING.md.





Original: https://github.com/stupside/castor · Discussion
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Blender 5.2 LTS

blender.org · 295 points · Discussion


			
			
				

Showcase Reel







Blender 5.2 LTS showcase reel featuring work by the Blender community.






Watch the Recap Video







New features overview by Jonathan Lampel and Wayne Dixon from CGCookie, Cartesian Caramel, Paul Caggegi






Blender 5.2 LTS splash artwork by Joanna Kobierska, featuring the now-extinct Panthera spelaea



Released July 14th, 2026









GEOMETRY NODES




Music to your Nodes




Imagine driving your nodes with imported audio files, how does that sound?








The Sample Sound Frequencies node, coupled with the new Sound socket, brings audio-reactive animations and simulations to Geometry Nodes.




Sound files can be loaded directly into the node tree. To hear them during playback, add them to the Video Sequencer as well, and set Playback Sync to “Sync to Audio”.








[image: Sample Sound Frequencies]Sample Sound Frequencies node.






Warning: contains sound. Audio-reactive animation by Cartesian Caramel.














GEOMETRY NODES




Bevel and be well




A new node enters the chat: Mesh Bevel.




The long awaited power of detailed procedural control over the edges or vertices.














Cloth Dynamics




Quickly add a cloth-like behaviour to any mesh with a new node-based modifier (and a node group as well). Comes with a list of built-in controls for pinning, tearing, controlling stretch and bendiness.







Hair Dynamics




Hair physics work similarly to cloth: the only extra requirement is having a surface object to attach hair to. The set up itself can be automated with the updated Empty hair operator. 









Effectors




New node-based dynamics come with a bunch of built-in effectors for effortless gravity and/or surface collision application. In 5.2. LTS, three types of customisable effectors are available:






Colliders




Apply a Collider modifier to transform any closed mesh into a collision object. Or go further in a fully procedural set up and use the collider effector bundle and pass into the dynamics node.







Forces




Built-in gravity setup is available, as well as endless possibilities to build your own custom forces.







Custom effectors




Inject fully custom behaviour into simulations using Closure and Custom Effector nodes.








Tag&Filter 




Tag-based filtering system for effectors is also here to easily determine which geometries they affect. Each simulated geometry can have multiple tags for the effector to specify which tags it should affect. 










Physics: Solved




Reimagined, node based: Blender 5.2. LTS introduces a brand new procedural approach to physics for hair and cloth simulations.




The power behind experimental node-based physics lies within the new built-in XPBD Solver node.




While built-in assets contain use-case specific declarative systems around it, advanced users can customize the simulations further. Adapt existing node groups by editing constraints as needed or create a new simulation system from scratch.




















What the community is creating with node-based physics


















Bundle Up




Blender 5.0 introduced the concept of bundles, which can now be attached to geometry to carry arbitrary data across modifier and object boundaries.




Use new Get Geometry Bundle and Set Geometry bundle nodes to unlock new workflows and possibilities.







[image: Set and Get Geometry Bundle nodes.]Set and Get Geometry Bundle nodes.








More Geometry Nodes




			
			Lists

			
												
																
							New core data type that allows storing a sequence of arbitrary length (e.g. numbers or strings). Lots of new nodes were added to provide control.						
														

																
																
							Create lists through Field to List and Closure to List nodes.						
														

																
																
							Access lists with List Length and Get List Item nodes.						
														

																
																
							Modify lists with classic Math nodes as well as new Filter List and Sort List nodes.						
														

										

		

			
			Attributes

			
												
																
							The Capture Attribute node now supports selection.						
														

																
																
							The new Rename Attribute node renames attributes with a specific prefix.						
														

																
																
							The Get Attribute Names node outputs a list of the names of attributes in a geometry, optionally filtered by domain and data type.						
														

																
																
							The new Transfer Attributes node can transfer an arbitrary number of attributes from one geometry to another.						
														

																
																
							Attributes can now be stored as 4D float vectors (note that Geometry Nodes currently only operate on 3D vectors).						
														

										

		

			
			Strings

			
												
																
							Geometry Nodes now support String fields.						
														

																
																
							The Find in String node can now find the first occurrence from the end.						
														

																
																
							Remove specific characters at the start or end of a string with the new Trim String node.						
														

																
																
							Reverse the character order in a string with the new Reverse String.						
														

																
																
							Switch between upper and lower case through the new Set String Case.						
														

																
																
							String and String to ValueBaseinput.						
														

																
																
							Split text into a list based on a delimiter with new  Split String node.						
														

										

		

			
			Empty Objects

			
												
																
							Geometry nodes modifiers can be now applied to empties. Recommended use: custom effectors for simulations, procedural effects that don’t require original geometry. 						
														

										

		

			
			Curves

			
												
																
							You can now access built-in attributes to control the computation of the final curve with the new Set NURBS Order and Set NURBS Weight nodes.						
														

										

		

			
			Node Tools

			
												
																
							Node tools inputs are remembered between operator invocations.						
														

																
																
							Node tool inputs can now be assigned in Python.						
														

										

		

			
			Performance

			
												
																
							Internal fields pre-evaluation deduplication.						
														

																
																
							Face corner evaluation is now avoided in some sampling nodes.						
														

																
																
							Preferences: configure a new call stack depth limit for Geometry Nodes.						
														

										

		

			
			Other

			
												
																
							New in: Collection Children node for accessing all the Child Objects and Collections of a Collection as a list.						
														

																
																
							New in: Principal Component Analysis nodes.						
														

																
																
							3 new building block nodes associated with Merge by Distance for expanded control over merging.						
														

																
																
							Node group inputs: new Scene Frame default input type.						
														

																
																
							Object sockets can now have Self Object as a default input mode.						
														

																
																
							Access the internal attribute which tells instances what geometry to instance with the new Instance Reference node.						
														

																
																
							Extract a single component of a geometry or edit it in a new simpler way with the Get Geometry Component node.						
														

																
																
							Closures can now be called recursively.						
														

																
																
							Display data-block name in Viewer Node.						
														

																
																
							Data-blocks sockets can now be compared to each other and to None. 						
														

																
																
							Bone Info: New “Exists” output.						
														

										

		

		












CYCLES




Cached In




On scenes with many image textures, the new Texture Cache significantly reduces memory usage and startup time by automatically generating smaller, optimized texture files that load only the tiles and resolutions needed for rendering.
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CYCLES




Easy Savings




One toggle, loads of memory savings.




Under Performance → Texture Cache, enable Auto Generate or click Generate. A corresponding .tx file will be generated for each image and automatically updated whenever the image file is modified.




Memory savings and performance improvements are highly scene-dependent. Using Texture Cache comes at the cost of a small rendering performance impact and increased disk space usage.
















CYCLES & EEVEE




Paper-thin wall




Render physically accurate thin materials such as paper, leaves, and window sheets with the new Thin Wall mode in the Principled BSDF node.







When Thin Wall is enabled, the surface is treated as a slab with its layers mirrored around the base, and the thickness is assumed to be zero.








Render by Christopher 3D.







This new mode provides a more accurate approximation of thin transparent and translucent materials, combining reflection and transmission for thin glass surfaces, and diffuse and translucent scattering for thin subsurface materials.




[image: Principled BSDF Thin Wall]












[image: New Color Spaces]






More Cycles & Rendering













EEVEE




Eevolved




Blender 5.2 LTS is a major release for EEVEE, addressing long-standing usability issues from the transition to the EEVEE Next project architecture.







What’s New










Behind the Screen




The new Backface option under Screen Tracing controls how rays that intersect the back faces of visible geometry are handled.




When enabled, intersections with back faces are treated as valid hits instead of misses.




This can reduce light leaking when using screen-space global illumination, and lets you fine-tune the appearance of global illumination. It affects both Screen Space GI and Fast GI Approximation.
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					Single Sided				
			

							
				
					Disabled (Compatibility Mode)				
			

					

		
							
																[image: Double Sided]
Both front and back faces contribute to global illumination (slider at 1.0)

									

							
																
Only front faces affect global illumination (slider at 0.0)

									

							
																
Use it for compatibility with old renders.

									

					

	







What Got Better

















ASSETS ♥ ONLINE




Essentials On Demand




Dozens of new parametric materials, compositing effects, HDR world backgrounds, Geometry Nodes setups, and many more assets have been added to the Essentials library.




The best part? Blender isn’t any larger. These new assets are hosted online, ready for download whenever you need them.













Make Them Yours




Watch this demo on customizing online assets by Simon from Blender Studio












Host Your Own




Need more? Host your own or add your favorite creator’s online asset libraries.




Smart indexing makes browsing thousands of assets a breeze.




Keep your assets up to date with a single click.











Add your own online repository in the new Asset Libraries preferences section.








More in Assets


















COMPOSITOR




New nodes, unlimited possibilities.




Do more in the Compositor with six new socket types supported: Matrix, Rotation, String, Object, Font, and Integer Vector.




Plus 35 new nodes all-around, from string manipulation to , many of which will already be familiar to Geometry Nodes users.













Instant Looks




Whether you’re after a realistic filmic finish or a hand-painted watercolor or oil painting style, the new compositing assets provide a quick starting point for a wide range of looks.




Additionally, you’ll find new utility node groups that can be used as building blocks or incorporated into your own setups.





	3D to Screen Space: transform 3D coordinates from world to normalized camera space. The inverse is available as Screen to 3D Space. Use it, for example, to drive the Sun Beams position with a 3D object.




	Transform and Project: lower level generalised variation of 3D to Screen Space that inputs from Transform and Projection to compute coordinates.




	Project with Depth: transforms 2D coordinates with their corresponding depth into a 3D vector.









Gizmos Go Further




Compositor gizmos now support auto keying.




Transforming a gizmo will automatically insert keyframes, providing a direct way to animate compositing setups from the backdrop or the Image Editor, which now supports gizmos too!




As for the viewer gizmo, it now follows the image display offset, so handles stay aligned with the backdrop as you pan and zoom.







MORE IN COMPOSITOR




			
			Performance & Quality

			
												
																
							Much more responsive interactive compositor.						
														

																
																
							Switch nodes with a fixed condition (unconnected or directly connected to Group Input) now use lazy evaluation, saving execution time.						
														

																
																
							The Distance Threshold mode of the Dilate/Erode node is now faster for relatively large sizes, with execution time independent of the size or inset inputs.						
														

																
																
							The Group Output node now displays the total execution time of the node tree.						
														

																
																
							Anisotropic sampling now works with Transform nodes and can be used for higher quality scaling down. Previously, it silently used Bi-Cubic sampling.						
														

										

		

			
			Changes

			
												
																
							The mask rasterizer now uses “Delaunay” tessellator by default providing robust support for overlapping regions.						
														

																
																
							The interactive compositor now supports animation playback.						
														

																
																
							The interactive compositor runs only when needed: fewer redundant executions, correct updates for referenced scene data, and no blocking from unrelated undo.						
														

										

		

			
			Additions

			
												
																
							File Extension checkbox in File Output node independent of scene render settings ‘File Extension’ checkbox.						
														

																
																
							EEVEE only: the depth of Grease Pencil objects reflection in the viewport compositor depth pass.						
														

																
																
							Blank Image node that returns a new image of a given size and constant color.						
														

																
																
							Integer Vector sockets are now supported and used by default where possible.						
														

																
																
							New Frame input in the Stabilize 2D node.						
														

																
																
							Levels node got Minimum and Maximum outputs.						
														

																
																
							Support for Object sockets and Active Camera, Camera Info, Input Object, Object Info nodes from Geometry nodes.						
														

																
																
							Objects can be now dragged and dropped from the outliner to the node editor. 						
														

																
																
							The Node Editor now displays a render region when the backdrop is enabled.						
														

																
																
							Socket value inspection support.						
														

																
																
							Sockets representing pixel values now show pixel units.						
														

																
																
							New masks can now be directly created from the Mask node.						
														

																
																
							Support for Default Input Types.						
														

										

		

		










It’s a keeper.





The LTS in Blender 5.2 LTS stands for “long-term support”, meaning it will get fixes for up to two years, until July 2028.















GREASE PENCIL




Fill Good Ink.




Welcome the new Grease Pencil Delaunay fill algorithm. It creates exact geometry from boundary strokes, with automatic gap detection, inverse filling, zoom-independent results, and much faster performance.











Ready. Set. Go Random.




Dots and Squares line materials now feature Placement settings to control the distribution of shapes along a stroke.




Strokes are now generated at render time instead of as extra geometry, significantly improving performance compared to subdividing strokes with the modifier.












More Online




Don’t forget to enable the Online Essentials Asset library: which includes 19 new Grease Pencil brushes by Blender Studio artists and Daniel Martínez Lara.




Bundled brush assets got refreshed thumbnails as well as new material controls for Dots, plus settings updates for Airbrush, Ink Pen Rough and Pencil soft brushes.









Even more Grease Pencil













ANIMATION




Loop Mood




Introducing Playback Loop modes!





	Infinite




	Stop at End Frame




	Stop at Start Frame




	Restore Frame




	Bounce













MORE ANIMATION & RIGGING




			
			Graph Editor

			
												
																
							Improved UI feedback when using Smooth and Cycles F-Curves modifiers						
														

																
																
							Batch delete F-Curve modifiers (All, First, by Type)						
														

																
																
							Ctrl+Click on the channel visibility setting in Graph Editor now isolates that channel						
														

																
																
							Local View to isolate selected F-Curves.						
														

																
																
							Normalize button click in the Graph Editor now performs a normalization even if Auto Normalization is disabled						
														

										

		

			
			Playback

			
												
																
							New: Allow Preroll option in the Playback popover for playing back frames that are before the defined playback start frame.						
														

																
																
							New: screen.animation_pause operator that always pauses playback.						
														

										

		

			
			Pose Library

			
												
																
							Blender auto corrects rotation mode mismatches when a pose is applied. Closest Euler for quaternion poses, XYZ assumed for Euler-to-quaternion, unchanged when modes already match.						
														

										

		

			
			Workflow & Rigging

			
												
																
							In-Between tools now available in Object mode.						
														

																
																
							Copy Constraints added to Link/Transfer Data menu (Ctrl+L).						
														

																
																
							Auto IK reverse behaviour now works with non-connected parent bones.						
														

																
																
							New in Dope Sheet: an operator to select keys by type (Select → Select by Type)						
														

																
																
							New operator in Armature Edit mode: use Duplicate and Rename to duplicate selected bones and perform a search/replace on the name.						
														

																
																
							Only Insert Available user preference is on by default.						
														

																
																
							Motion paths no longer update on the current frame during auto-keyed transforms.						
														

																
																
							New Head/Tail slider for adjusting position along a bone when using Bone parenting.						
														

																
																
							Additional Space, Align, Length, and Deform options in the redo panel for adding bones.						
														

																
																
							New operator for selecting markers left or right of the playhead with [ and ] hotkeys.						
														

										

		

			
			Fixes

			
												
																
							In Pose Mode, parent/child bone selection with hotkeys now works on all selected bones instead of just the active.						
														

																
																
							Mirror bones no longer ignore transform lock settings.						
														

																
																
							The In-Between tools now work with X-mirror in Pose Mode.						
														

																
																
							Correct motion paths display when “Bake to Active Camera” is used with animated camera properties like Focal Length.						
														

										

		

		








EXPAND

YOUR BLENDER





The Blender Extensions platform keeps growing, with over 1100 free add-ons and themes to customize your workflows.




You can also share your own add-ons and themes!















Three operators from the LoopTools add-on now built-in Blender 5.2 LTS.






MODELING




Stay In The Loop




To Circle, Space Edge Loops Evenly and Flatten operators from the popular Loop Tools add-on are now available as native operators.




Rewritten from scratch in C++ for improved performance, while also fixing several corner-case issues.










MORE IN MODELING










MORE IN UV EDITING















Get the artwork




Blender splash artwork source files are available for you to play with!











Splash artwork by Joanna Kobierska, based on a model by Ken Barthelmey.













VIDEO SEQUENCER



STACK, STYLE, SCOPE




The Video Sequencer mastering kit gets real in 5.2 LTS: share compositor effects as modifier assets, style titles and toggle modifiers per preview or render. All of that and more plus grading with HDR scopes.












COMPOSITOR + VSE




A new Compositor effect strip runs compositor node trees directly on the timeline with zero, one, or two inputs, plus an effect fader on the input group.




Strip modifiers now expose inputs in the panel, driven by the node group interface like Geometry Nodes. Save compositor node trees as Strip Modifier assets to add them from the Add Modifier menu later. In the modifier extras menu, you can hide the node group selector so shared assets feel like built-in modifiers.




Last but not least: modifiers and effects can now run on the GPU, a real solution needed for heavier graphs and large blurs.










Write in Style




Text strips now support style presets.




Font, outline, shadows, layout, all settings in the Style panel are stored.




Three presets come built-in:





	Subtitle: classic movie subtitles.




	Main Title: big, centered text.




	Corner Title: smaller titles in the bottom-left corner.









		
							
				
					Subtitle				
			

							
				
					Main Title				
			

							
				
					Corner Title				
			

					

		
	












Now you see me, now you don’t.




Strip modifiers now have a preview visibility toggle just like object modifiers, so you can cut heavy processing from playback without touching the final export. 




This also means that cached frames are kept in memory after rendering, making the next preview faster with the same result.









PERFORMANCE BOOSTS

















USER INTERFACE



DETAILS MATTER




Long-term support comes with a long list of small UI improvements that make a huge difference for those who blend on daily basis.












Do a Quick Flip!




Need portrait instead of landscape? Right-click Resolution X or Resolution Y and use new Swap Dimensions operator to quickly flip render dimensions.









OUTLINER




Active Focus




Turn on Scroll to Active in the Outliner to keep focus on the active object.




Elements inside collapsed Collections, and children of collapsed parents, are ignored in order to keep your Outliner tidy.












Cozy Sidebar




Fit more on your sidebar!




Compact mode turns the sidebar tabs into squares fitting the first two letters of the name, first two letters of each word, or even an icon.




Similar to bl_category for the panel name, define bl_icon and the ID of your icon.




Additionally, you can now click-drag to switch the active tab, and the sidebar is always visible even with a single tab.








PLUS ALL THESE USER INTERFACE IMPROVEMENTS




			
			General

			
												
																
							New Preference: Save Modified Images prompt						
														

																
																
							With right-click selection, File and Asset Browsers still open a context menu when right-clicking files/assets.						
														

																
																
							When resizing areas, aligned edges no longer move together by default: hold Shift to move them as a group.						
														

																
																
							When Developer Extras is enabled, the property’s icon ID is shown in the tooltip.						
														

																
																
							Circle/Lasso Select order is consistent across editors.						
														

																
																
							Frame the active element with Mouse Button 4 by default (alongside Numpad dot/comma).						
														

										

		

			
			Tree View

			
												
																
							Auto-scroll the list when the mouse is near the edges during drag-and-drop.						
														

																
																
							Invert sorting for root and nested list items.						
														

																
																
							Invert the search filter to show items that don’t match.						
														

																
																
							Navigate Tree View and Asset Shelf grid view with arrow keys.						
														

																
																
							Numpad period brings the active item into view (tree and grid).						
														

										

		

			
			Widgets and Icons

			
												
																
							New text-box widget for multi-line text input.						
														

																
																
							New “link” widget type allows to style buttons as links (blue, underline, or custom via theme)						
														

																
																
							Pan menus and popovers with the middle mouse button, just like in other Blender areas.						
														

																
																
							Color widgets now allow direct paste of hex values.						
														

																
																
							Sub-panels inside popovers can be collapsed.						
														

																
																
							Number widgets: the unit is no longer part of the selected text, a unit hint appears after the value instead.						
														

																
																
							New icons: FILTER_FILLED, DOWNLOAD, DOWNLOAD_DONE, PACKAGE_INDIRECT.						
														

																
																
							Set Parent To menu shows icons for data/object type						
														

										

		

			
			Node Editor

			
												
																
							Make Group operator avoids type conversion on multi-connected inputs and duplicate output sockets.						
														

																
																
							Ungroup operator adds proxy input and converter nodes so behavior stays the same after ungrouping.						
														

																
																
							New Implicit Conversion nodes for fixed data-type conversion.						
														

																
																
							New constant input nodes for Menu sockets and Font data-blocks in all node editors.						
														

																
																
							Shader Editor welcomed Boolean, Integer, and Vector input nodes.						
														

																
																
							Vector input nodes support 2D and 4D vectors.						
														

																
																
							Hold Alt to affect all selected tree interface items.						
														

																
																
							Multiple nodes can be now resized at once.						
														

																
																
							More renaming directly inside nodes.						
														

																
																
							Add dynamic sockets directly on nodes.						
														

																
																
							String input nodes update evaluation on text edit.						
														

																
																
							Float, Integer, Vector, and Integer Vector sockets now support Pixel subtype.						
														

																
																
							Node Wrangler merge supports Integer Math nodes.						
														

																
																
							Linked node groups moved to a submenu in the Add menu; indirectly linked groups hidden.						
														

																
																
							Image drop into the World shading editor now creates an Environment Texture node instead of a regular Texture node.						
														

																
																
							Searchable AOVs in the AOV Output node.						
														

										

		

			
			Other Editors

			
												
																
							3D Viewport: cameras now have gizmo for orthographic scale adjustment.						
														

																
																
							3D Viewport: Brush popover Advanced section is transformed into collapsible sub-panel.						
														

																
																
							Image Editor: UV Grid overlay options are now visible in all modes.						
														

																
																
							Outliner: individual shape keys display.						
														

																
																
							Outliner: filter panel is reorganized with sub-panels (the icon is removed).						
														

																
																
							Animation: improved readability of Mirror menu for keys.						
														

										

		

			
			Preferences and Platforms

			
												
																
							Theme Editor: color, text style, and UI panels reorganization.						
														

																
																
							After disabling Allow Online Access, choose to continue offline or allow internet access again.						
														

																
																
							Linux (Wayland): key shortcuts work with non-Latin layouts when a Latin fallback layout (A–Z) is available.						
														

																
																
							macOS 26+: new Liquid Glass application icon.						
														

										

		

		









VIRTUAL REALITY




Great Scout




Jump straight into your 3D scene with Location Scouting!




Block camera vantage points and assess camera properties in VR with full 3D environment immersion.


















Full Control




The VR Controller default bindings deadzone threshold was adjusted to provide a smoother user experience.















I/O




			
			Alembic

			
												
																
							Import support for object visibility from Alembic archives, including animated visibility as F-Curves.						
														

																
																
							Animated camera data now imports as F-Curves.						
														

																
																
							Subdivision meshes keep their original coordinates on import.						
														

																
																
							Subdivision meshes rebuild correctly when Alembic changes their structure between frames.						
														

										

		

			
			OpenUSD

			
												
																
							Color space support: import converts colors to the .blend working space; export tags prims and image textures with their color space.						
														

																
																
							New export option to control how often USD data is flushed to disk and reduce peak memory usage on large exports.						
														

										

		

			
			
			
			STL

			
												
																
							New option to decide which evaluation (Viewport/Render) will be used in export.						
														

										

		

			
			glTF: New in Import/Export

			
												
																
							Point Cloud support.						
														

																
																
							Meshopt compression via EXT_meshopt_compression and KHR_meshopt_compression.						
														

																
																
							Iridescence and dispersion materials via KHR_materials_iridescence and KHR_materials_dispersion.						
														

																
																
							KHR primitive attributes for the official glTF primitive attribute set.						
														

																
																
							Errors raised by glTF Hooks now stop the export.						
														

																
																
							Performance: inline material is used when possible. 						
														

																
																
							Performance: animation export enhancement by viewport disabling.						
														

																
																
							Nodes are now sorted by name.						
														

																
																
							Fixed: retrieve sockets by index instead of names when they are named the same.						
														

																
																
							Fixed: scripts reloading crash.						
														

																
																
							Fixed: Vertex Color export for a subset of materials only use case.						
														

																
																
							UI filter for glTF Collections.						
														

																
																
							Fixed: crash on import multiple custom attributes.						
														

																
																
							Animation Pointer fixes.						
														

										

		

		







BUT WAIT, THERE’S MORE




			
			
			Core

			
												
																
							Autosave: Programmatic triggering via new operator.						
														

																
																
							Autosave & recovery: Unsaved image edits are now kept in backup files.						
														

																
																
							Outliner: Remove override rules directly from the Library Overrides menu.						
														

																
																
							Library Overrides: Geometry Nodes packed bakes are now supported on modifier stacks.						
														

										

		

			
			Motion Tracking

			
												
																
							New: “Move to Layer” operator for masks in the Movie Clip Editor (M).						
														

																
																
							Mute footage shortcut moved to Ctrl+H.						
														

																
																
							Faster high-resolution footage playback in the Movie Clip Editor on OpenGL.						
														

																
																
							Proxy building no longer creates *.blen_tc timecode index files. 						
														

										

		

			
			Python API

			
												
																
							Geometry Nodes: modifier inputs and outputs are now RNA properties instead of custom modifier["..."] keys. Scripts that set Geometry Nodes values the old way require updates.						
														

																
																
							Expanded image-buffer API: conversion between file formats, direct pixel access, and grey-scale/RGB/RGBA support.						
														

																
																
							New bpy.data.all_ids iterator to loop over all data-blocks at once.						
														

																
																
							New options for bpy.data.file_path_foreach to expand UDIM tiles, image/volume sequences, and cache files (including Cycles texture cache).						
														

																
																
							New: gpu.init()  to use the GPU in background mode (--background ).						
														

																
																
							Sculpt Mode automasking settings moved to MeshAutomaskingSettings on Paint and Brush.						
														

																
																
							mathutils types (Vector, Matrix, Color, Euler) now support slice step (e.g. vector[begin:end:step]).						
														

																
																
							New functions to add, edit, and remove annotation strokes and points.						
														

																
																
							bpy.data.libraries.load()  now exposes linked library blend-file paths.						
														

																
																
							New: Window.screenshot method to access screenshot pixel data without saving to disk.						
														

																
																
							New: UILayout.link and UILayout.textbox for styled link buttons and multi-line text in panels.						
														

																
																
							Blender reports are now exposed as a read-only list on WindowManager, with session-wide unique IDs.						
														

																
																
							Grease Pencil: new functions layer.layer_masks.add and layer.layer_masks.remove to add/remove layer masks. 						
														

																
																
							Grease Pencil: new fill_id and hide_stroke properties to strokes in the high-level python API.						
														

																
																
							See all API changes.						
														

										

		

		




Plus hundreds of bug fixes, code cleanups and refactors.
See the full list of changes.






CREDITS
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Codex Resets

codex-resets.com · 278 points · Discussion


    

  
    Codex limits reset when
    @thsottiaux
    says they do. We watch the feed so you don't have to.
  


  
    Time since the last blessing
    2 days ago

  


  
    
      	Resets bestowedBestowed

      	35

    

    
      	Avg. miracle intervalAvg. wait

      	8.9d

    

    
      	Longest drought enduredDrought

      	67.7d

    

  


    

    The waiting game

    Last 26 weeks ·  he tweeted ·  we waited

  

    

  
    In his own words

    Every announcement, preserved for history

  

  
    	
      
      
        …
          …
        

        Oops... I did it again. 

Enjoy reset usage limits for all paid users for Codex and ChatGPT Work. Super grateful for an incredible team who is iterating at lightspeed and keeping the infra up as we scale faster than ever.

Enjoy the weekend!

        View on X →
      


    

    	
      
      
        …
          …
        

        Another reset for our Codex and ChatGPT Work users. Actually hit 9M active users way earlier today, but then got distracted by the approximately millions of things the team is doing to keep the systems up and reliable.

Should have that sweet 100% weekly usage limit back in a few

        View on X →
      


    

    	
      
      
        …
          …
        

        Hello. We have reached 8M active users across Codex and ChatGPT Work.

We are once again resetting the usage limits for all. And we continue to not have the 5h rate limit as well, allowing everyone to explore the boundaries of GPT-5.6 Sol and discover how ambitious you can be.

        View on X →
      


    

    	
      
      
        …
          …
        

        Thank you to the 7M active users who are now using Codex and ChatGPT Work.

We have added a banked reset to everyone's account to celebrate the milestone. You can apply the reset in the desktop app or on web and it will replenish the weekly usage for you.

Have fun out there.

        View on X →
      


    

    	
      
      
        …
          …
        

        Added a banked reset to 500k users of ChatGPT Work and Codex.

What’s been happening:
- Just released the ability to use a banked reset from web and mobile. Before today you could only do it in the desktop app
- Had an issue where less than 10% of users who used a banked reset

        View on X →
      


    

    	
      
      
        …
          …
        

        Introducing... another usage limit reset for all our ChatGPT Work and Codex users. Should land over next 30 minutes. Hope you have an awesome weekend.

Thank you for pushing our systems to the absolute limit, we have never seen traffic increase so quickly. Keep the feedback

        View on X →
      


    

    	
      
      
        …
          …
        

        Hello beautiful people! We have reset usage limits across Codex and ChatGPT Work. And another one will come later in the day. Rejoice.

Now that I have your attention, a quick update on ChatGPT Work, Codex and all the updates we shared yesterday.

We’ve spent the last 24 hours

        View on X →
      


    

    	
      
      
        …
          …
        

        Enjoy a full reset of your usage limits for ChatGPT Work and Codex. Propagating in the next hour.

@_rajanagarwal just joined to work on model research and push on coding capabilities. You can thank him for pressing the button today.

        View on X →
      


    

    	
      
      
        …
          …
        

        Codex usage limits will be fully reset again in the next hour and we will credit one additional reset into your bank for your own usage over the next 24 hours.

We investigated reports that Codex usage was being consumed faster than expected. There wasn't one central issue, but a

        View on X →
      


    

    	
      
      
        …
          …
        

        As we are still investigating, I have reset everyone's Codex usage limits. This is a hard reset given some users had stacked up to three banked resets already that they can apply on their own schedule.

Funnily enough, this week at OpenAI is called the RESET week, which is meant

        View on X →
      


    

    	
      
      
        …
          …
        

        We are giving all Codex users a usage reset on the house. Should be showing in your accounts in the next few hours.

We have applied some mitigations, but our investigation hasn't shown users being impacted at large. We are continuing to monitor the situation.

        View on X →
      


    

    	
      
      
        …
          …
        

        Dearest gentle codexer.

We did a sneaky double reset. Not only do you get a full reset on us. But you are also getting one into the reset bank to use at your own leisure. 

Enjoy

        View on X →
      


    

    	
      
      
        …
          …
        

        Hi. Over the last 24 hours we had three separate small incidents that affected Codex reliability. Those are three too many and we are taking active steps for them to not reproduce.

I have reset usage limits for Codex across all paid plans. May the tokens flow again.

        View on X →
      


    

    	
      
      
        …
          …
        

        The Codex usage limits have been reset for all paid ChatGPT subscriptions. You should be back to 100% weekly and 100% hourly limits.

Let the tokens do incredible things today and have fun.

        View on X →
      


    

    	
      
      
        …
          …
        

        Some of you noticed limits drained faster in Codex, we root caused it to an optimization that we rolled back that had an impact on cache hit rates when compacting across long running sessions. 

We fixed this and have now reset usage limits for all accounts. Enjoy the weekend.

        View on X →
      


    

    	
      
      
        …
          …
        

        Codex usage limits have now been reset across all paid plans. Enjoy the weekend!

        View on X →
      


    

    	
      
      
        …
          …
        

        Don't just reset Codex rate limits for fun, it costs money.
Don't just reset Codex rate limits for fun, it costs money.

... but the vibes are good ...

I have reset Codex rate limits for ALL paid plans to celebrate a good week and allow everyone to build more with GPT-5.5. Enjoy

        View on X →
      


    

    	
      
      
        …
          …
        

        Codex incident is mitigated, seeing recovery. Lasted about 10 mins, Codex itself helped with the remediation, but ultimately the insight came from a human this time. 

Apologies for the disruption and rate limit reset incoming.

        View on X →
      


    

    	
      
      
        …
          …
        

        Hi! To celebrate its 1-year anniversary, I have allowed Codex to reset its own rate limits across all plans. Enjoy all the new features.

        View on X →
      


    

    	
      
      
        …
          …
        

        We did it, say hi to the $100 plan! 

It should be the sweet spot for a ton of you. It comes with a ton of codex usage. And yes we are resetting the limits again too as I mentioned yesterday. Let’s keep building!

        View on X →
      


    

    	
      
      
        …
          …
        

        Three million people are now using Codex weekly - up from two million a little under a month ago. Incredible to see the growth. Thank you to all of you and to the ecosystem we’re part of. To celebrate, we’re resetting rate limits so you can keep building, and we’ll reset them

        View on X →
      


    

    	
      
      
        …
          …
        

        Our Codex dashboards are showing increased rate of users hitting rate limits and since we don't fully understand why I have made the cautious decision of resetting the usage limits for all plans. Enjoy.

I also wanted to celebrate us finding a pocket of fraudulent accounts that

        View on X →
      


    

    	
      
      
        …
          …
        

        Hello. We have reset Codex usage limits across all plans to let everyone experiment with the magnificent plugins we just launched, and because it had been a while! 

You can just build unlimited things with Codex. Have fun!

        View on X →
      


    

    	
      
      
        …
          …
        

        OK, Codex is back and stable and we should be good for a while. 

Reset button pressed, should see it in a bit

        View on X →
      


    

    	
      
      
        …
          …
        

        This codex issue is now fully resolved and stable for the last couple of hours. 

You have come to expect it, but yes, that means we will be reseting rate limits in a bit. Enjoy.

        View on X →
      


    

    	
      
      
        …
          …
        

        We don’t have evidence of a widespread issue with codex usage being drained faster than it should but there are enough reports and we have reset rate limits for plus &amp; pro subscriptions while we work towards wrapping up our investigation over the coming 1-3 days.

        View on X →
      


    

    	
      
      
        …
          …
        

        We caught an issue that was causing the 2X promotional increase in limits to not be applied to an estimated 9% of plus and pro users for Codex. 

We have now fixed this issue and are reseting the rate limit for all plus and pro users to compensate. Apologies and thank you for the

        View on X →
      


    

    	
      
      
        …
          …
        

        Codex is back up. We introduced an issue that caused requests to be blocked and rejected as high cyber risk. This was fixed in ~8 mins and we are now back online and fully operational.

Team will reset rate limits, that’s been a while. Enjoy one on us.

        View on X →
      


    

    	
      
      
        …
          …
        

        For Codex users, to thank you all for the fun we've had over the last months, our first gift is that we have **reset rate limits and are lifting the usage limits to 2X the usual limits until the 1st of Jan**. Wish you all a merry holiday and lots of coding!!

Spread the word 👀

        View on X →
      


    

    	
      
      
        …
          …
        

        We rewrote the underlying system to track and bill usage in Codex and we have reset usage limits in the process. Backfilling is time consuming and it’s more fun to give free usage. Enjoy!

        View on X →
      


    

    	
      
      
        …
          …
        

        Didn’t need to do this in a while, but you know the drill. We have reset everyone’s usage limits, enjoy more Codex and apologies for the disruption.

        View on X →
      


    

    	
      
      
        …
          …
        

        We have reset the usage limits for everyone in Codex, which helps us mitigate the issue the fastest and the team will continue to work on the underlying cause. This should propagate to all users over the next 10 mins, enjoy and apologies for the confusion!

        View on X →
      


    

    	
      
      
        …
          …
        

        We have reset rate limits for all Codex users to compensate for the unusual high latencies in or near the US in the previous hours. Grateful for the team working hard behind the scenes to keep Codex running 24/7.

I do recommend trying out GPT-5.1-Codex-Max too if you haven’t!

        View on X →
      


    

    	
      
      
        …
          …
        

        Codex outage resolved.

We suffered a minor outage for last 45 minutes which turned into a global outage for last 30 minutes, this is now resolved and we have reset the rate limits. Please let me know if you still see issues.

        View on X →
      


    

    	
      
      
        …
          …
        

        We have reset everyone's limits for gpt-5-codex to allow you all to benefit more from it today and as a way to make up for the slowdowns earlier while we were provisioning additional GPUs. We'll continue to add capacity throughout the week to maintain the speed.

Enjoy!

        View on X →
      


    



  



Original: https://codex-resets.com/ · Discussion
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OpenAI reduces Codex Model Context Size from 372k to 272k

github.com · 263 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://github.com/openai/codex/pull/33972/files · Discussion
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Minecraft: Java Edition now uses SDL3

minecraft.net · 225 points · Discussion


        Happy Snapshot Tues... Thursday? Yes, you read that right! As we've entered peak vacation season here in Sweden, snapshots might not come out on their usual schedule.

In today's snapshot we have switched the library used for window management, input and platform integration from GLFW to SDL3.

We have also added new item components for custom furnace fuels, as well as several technical changes for signs, world generation and loot tables.

Happy mining!

Known Issues

	Exclusive fullscreen mode on Windows may cause the game to crash in certain situations, especially when using multiple monitors
	Entering Exclusive fullscreen mode crashes the game on Wayland


New Features

	Players in spectator mode can now interact with portals to teleport


Changes

Minor Tweaks to Blocks, Items and Entities

	Armadillos no longer try to roll up when submerged in liquids


UI

	Removed the Raw Input mouse setting	Mouse input now always uses relative mouse mode while playing in-game



	Key bindings now use physical keys instead of keyboard-layout-specific key codes
	Borderless Fullscreen is now the default fullscreen mode
	Switching between Borderless and Exclusive Fullscreen no longer requires restarting the game
	Exclusive fullscreen mode on macOS is no longer supported
	The minimum window size is now 320 by 240 pixels
	On macOS, holding a key while entering text now displays the native accent and candidate popup
	On Linux systems, the game will now use and prefer Wayland natively if available


Debug Overlay

	The debug overlay now supports a separate GUI scale than the rest of the game	This is customizable through the Debug Options screen, F3 + F6
	The default scale is "Auto", which tries to stay at a higher resolution than normal
	Another option is "Unchanged", which matches your regular GUI scale
	The rest of the options work the same as in the normal "GUI Scale", controlling the scale directly



	Added a "player_speed" debug entry that displays the speed of the player in blocks per tick.
	The debug overlay now shows the display refresh rate


Creative Inventory

	Reordered mineral item and block ordering to have non-tiered ingredients up first, then tiered ingredients that craft into equipment last	Ingredients	Non-tiered minerals
	Unrefined tiered minerals
	Refined tiered minerals	Nuggets
	Ingots






	Building Blocks	Non-tiered mineral blocks and variants
	Refined tiered mineral blocks and variants
	Copper block family



	Copper Blocks continue to be pushed to the end of the order in Building Blocks since they have a large list of content



	Improved ordering of Natural Blocks tab so that all inner ordering of group content sequentially progresses from Overworld -> Nether -> End to stay consistent with other tabs


Technical Changes

	The Data Pack version is now 111.0
	The Resource Pack version is now 92.0
	Loot table types that have a dedicated registry now support registry element and tag references	This means that the majority of fields of such types that previously accepted single elements will now accept either a namespaced ID or an inline value, while fields that previously accepted lists can now accept an inline value, a single namespaced ID, a list of namespaced IDs, a list of inline values, or a hash-prefixed tag ID
	Affected types:	minecraft:advancement
	minecraft:item_modifier
	minecraft:loot_table
	minecraft:number_provider
	minecraft:predicate
	minecraft:recipe
	minecraft:slot_source



	Existing reference types for predicates, item modifiers and slot sources are now obsolete and have been removed





Windowing and Input Backend

	Minecraft now uses SDL3 instead of GLFW for window management, input and platform integration
	Keyboard input now uses SDL scancodes for physical key positions and SDL keycodes for layout-dependent text editing shortcuts


Data Pack Version 111.0

	Signs no longer automatically execute click events in custom text


Commands

Changes to spreadplayers

	Whether a block is safe to spread a player to is now controlled by the #entities_can_teleport_to block tag


Environment Attributes

Added minecraft:gameplay/natural_mob_spawns

	Defines mob spawns in an Environment Attribute Source
	During worldgen placement, only Dimensions and Biomes will apply this Environment Attribute
	Format: object with fields:	spawns_by_category - map of spawn category to weighted list of spawn data	Spawn data format: object with fields:	type - entity type, the entity to spawn
	count - int provider, amount to spawn






	spawn_costs - map of entity type to object with fields:	energy_budget - float, energy change allowed per spawn
	charge - float, how much existing mobs will attract or repulse other charged mobs






	Available attribute modifiers:	overlay	For each mob category, overrides the lower layer's spawn settings with the higher layer's, unless the category is not included
	Merges each layer's spawn costs together, overriding the lower layer's spawn costs with the higher layer's if both define the same entity type






	Default: Empty


Added minecraft:gameplay/creature_world_gen_spawn_probability

	Sets the probability to run an iteration in which mobs defined to spawn in the creature mob category will spawn during world generation
	Only Dimensions and Biomes will apply this Environment Attribute
	Format: float with range [0,1)
	Default: 0.1


Changed minecraft:visual/ambient_particles

	Now supports interpolation between Timeline keyframes (probabilities will be crossfaded)
	Introduced support for new modifier: append	Unlike override which totally replaces the particle list, this modifier concatenates all elements with the layers below





Data Components

Added minecraft:cooking_fuel

	Describes an item that can be used as fuel for a Furnace, Smoker or Blast Furnace
	Format: object with fields	burn_time - namespaced ID pointing to an element of minecraft:number_provider registry representing the time, in ticks, for which this fuel will burn
	speed_multiplier - namespaced ID pointing to an element of minecraft:number_provider registry representing the speed of the cooking/smelting





Added minecraft:brewing_fuel

	Describes an item that can be used as fuel for a Brewing Stand
	Format: object with fields	uses - namespaced ID pointing to an element of minecraft:number_provider registry representing the number of times this fuel will brew before being consumed
	speed_multiplier - namespaced ID pointing to an element of minecraft:number_provider registry representing the speed of the brewing



	Note: the #brewing_fuel item tag has been removed and will no longer function to register new brewing fuels


Added minecraft:sign_text_front and minecraft:sign_text_back

	Two identical components that represent text in front and back of a sign
	Contents will be displayed in item tooltip
	The format is the same as front_text and back_text fields on minecraft:sign and minecraft:hanging_sign block entities, i.e.	messages - a list of text components
	filtered_messages - an optional list of text components, if omitted, it will be set to the same value as messages	messages and filtered_messages must have same entry count



	color - optional dye color, default: black
	has_glowing_text - optional boolean, default: false





Added minecraft:waxed

	A marker for blocks with contents that are waxed
	No fields


Added minecraft:cushion/color

	Applied to Cushion entities when they get placed using an item
	Format: one of 16 dye colors


Added minecraft:villager_food

Represents items that Villagers can eat. Villagers will pick up items with this component in addition to items in the #villager_picks_up tag.

	Format: object with fields	nutrition - positive integer, how much hunger the item satiates in the Villager once eaten





Added minecraft:mob_visibility

Represents the visibility percentage provided by an item with the appropriate minecraft:equippable component, modifying the range at which mobs are able to detect an entity

	Format: object with fields	targeting_entity - an entity ID, a list of namespaced entity IDs, or a hash-prefixed entity tag to match
	visibility - float (between 0.0 and 10.0), with 0.0 reducing the range at which mobs detects the entity to 2 blocks while 10.0 increases the detection range tenfold	While multiple items with this component stack, the maximum vision will still never exceed 10.0








Block Entity Data

Changed minecraft:sign and minecraft:hanging_sign

	By default, commands and other click events contained in Sign text are no longer executed when the block is clicked	Additionally, text components on newly placed Signs are no longer resolved by default
	New boolean field called allow_op_features (defaults to false) has been added to restore previous behavior
	Placed Signs and items with the minecraft:block_entity_data component containing Sign data stored in worlds saved before this version will have allow_op_features set to true
	Any newly created Sign will need to have that field set explicitly



	Changed the rules for opening the Sign edit screen after a block is placed:	Previously, the screen would open unless minecraft:block_entity_data was applied successfully
	Now, the screen will open only if it could be opened normally by clicking the block (i.e. it's not waxed and only has editable text on the front side)



	Signs will now accept and return the minecraft:sign_text_front, minecraft:sign_text_back and minecraft:waxed components


Changed minecraft:brewing_stand

The following fields are now stored as integers rather than shorts:

	Changed the BrewTime field from a short to an integer, this is the amount of time that the current brewing process has taken so far
	Changed the Fuel field from a byte to an integer, this is the amount of fuel remaining


The following new fields have been added:

	Added the total_brew_time integer field, this is the total amount of time the current brewing process will take
	Added the total_fuel integer field, this represents the amount of fuel that was added in the last refuel
	Added the speed_multiplier float field, this will be used to speed up or slow down the next brewing process


Changed minecraft:furnace, minecraft:smoker and minecraft:blast_furnace

The following fields are now stored as integers rather than shorts:

	Changed the cooking_time_spent field from a short to an integer, this is the amount of time that the current cooking process has taken so far
	Changed the cooking_total_time field from a short to an integer, this is the total amount of time the current cooking process will take
	Changed the lit_time_remaining field from a short to an integer, this is the amount of burn time remaining
	Changed the lit_total_time field from a short to an integer, this is the total amount of burn time that was added in the last refuel


The following new fields have been added:

	Added the speed_multiplier float field, this will be used to speed up or slow down the next brewing process


Advancements

Rewards

	The loot sub-field in the rewards field now accepts an inline value, a single namespaced ID, a list of namespaced IDs, a list of inline values, or a hash-prefixed tag ID of a minecraft:loot_table type


Triggers

	Multiple fields that accepted a list of loot conditions are now stricter:	Previous functionality of a list of conditions was equivalent to a single minecraft:all_of condition has been removed
	Additionally, type field is mandatory (previously it defaulted to minecraft:entity_properties)



	Some fields that previously accepted only inline loot conditions now also accept a namespaced ID of a minecraft:predicate
	The player field, available on all triggers except minecraft:impossible, now accepts an inline value or a namespaced ID of a minecraft:predicate type	To avoid duplication, this field is not mentioned in entries below





Changed minecraft:any_block_use trigger

	The location field now accepts an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:bee_nest_destroyed

	The block field has been renamed to blocks and now accepts a single namespaced ID, a list of namespaced IDs, or a hash-prefixed tag ID of a minecraft:block type
	Added field state that matches block state properties (same format as minecraft:enter_block)


Changed minecraft:bred_animals trigger

	child, parent, and partner fields now accept an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:brewed_potion trigger

	The potion field now accepts minecraft:potion_contents data component predicate


Changed minecraft:cured_zombie_villager trigger

	villager and zombie fields now accept an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:default_block_use trigger

	The location field now accepts an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:effects_changed trigger

	The source field now accepts an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:enter_block

	The block field has been renamed to blocks and now accepts a single namespaced ID, a list of namespaced IDs, or a hash-prefixed tag ID of a minecraft:block type


Changed minecraft:fall_after_explosion trigger

	The cause field now accepts an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:fishing_rod_hooked trigger

	The entity field now accepts an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:placed_block trigger

	The location field now accepts an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:item_used_on_block trigger

	The location field now accepts an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:allay_drop_item_on_block trigger

	The location field now accepts an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:player_killed_entity trigger

	The entity field now accepts an inline value or a namespaced ID of a minecraft:predicate type
	The killing_blow.tags.id field now accepts a single namespaced ID, a list of namespaced IDs, or a hash-prefixed tag ID of a minecraft:damage_type type


Changed minecraft:entity_killed_player trigger

	The entity field now accepts an inline value or a namespaced ID of a minecraft:predicate type
	The killing_blow.tags.id field now accepts a single namespaced ID, a list of namespaced IDs, or a hash-prefixed tag ID of a minecraft:damage_type type


Changed minecraft:kill_mob_near_sculk_catalyst trigger

	The entity field now accepts an inline value or a namespaced ID of a minecraft:predicate type
	The killing_blow.tags.id field now accepts a single namespaced ID, a list of namespaced IDs, or a hash-prefixed tag ID of a minecraft:damage_type type


Changed minecraft:lightning_strike trigger

	bystander and lightning fields now accept an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:player_generates_container_loot trigger

	The loot_table field has been renamed to loot_tables and now accepts a single namespaced ID, a list of namespaced IDs, a list of inline values, or a hash-prefixed tag ID of a minecraft:loot_table type	If a tag or a list is used, trigger will run when any listed loot table is generated





Changed minecraft:thrown_item_picked_up_by_player trigger

	The entity field now accepts an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:thrown_item_picked_up_by_entity trigger

	The entity field now accepts an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:player_hurt_entity trigger

	The entity field now accepts an inline value or a namespaced ID of a minecraft:predicate type
	The damage.type.tags.id field now accepts a single namespaced ID, a list of namespaced IDs, or a hash-prefixed tag ID of a minecraft:damage_type type


Changed minecraft:entity_hurt_player trigger

	The damage.type.tags.id field now accepts a single namespaced ID, a list of namespaced IDs, or a hash-prefixed tag ID of a minecraft:damage_type type


Changed minecraft:player_interacted_with_entity trigger

	The entity field now accepts an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:player_sheared_equipment trigger

	The entity field now accepts an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:crafter_recipe_crafted trigger

	The recipe_id field has been renamed to recipes and now accepts a single namespaced ID, a list of namespaced IDs, or a hash-prefixed tag ID of a minecraft:recipe type	If a tag or a list is used, trigger will run when any listed recipe is used





Changed minecraft:recipe_crafted trigger

	The recipe_id field has been renamed to recipes and now accepts a single namespaced ID, a list of namespaced IDs, or a hash-prefixed tag ID of a minecraft:recipe type	If a tag or a list is used, trigger will run when any listed recipe is used





Changed minecraft:recipe_unlocked trigger

	The recipe field has been renamed to recipes and now accepts a single namespaced ID, a list of namespaced IDs, or a hash-prefixed tag ID of a minecraft:recipe type	If a tag or a list is used, trigger will run when any listed recipe is unlocked





Changed minecraft:slide_down_block

	The block field has been renamed to blocks and now accepts a single namespaced ID, a list of namespaced IDs, or a hash-prefixed tag ID of a minecraft:block type


Changed minecraft:summoned_entity trigger

	The entity field now accepts an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:tame_animal trigger

	The entity field now accepts an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:target_hit trigger

	The projectile field now accepts an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:villager_trade trigger

	The villager field now accepts an inline value or a namespaced ID of a minecraft:predicate type


Slot Sources

Changed minecraft:group

	The terms field now accepts an inline value, a single namespaced ID, a list of namespaced IDs, a list of inline values, or a hash-prefixed tag ID of a minecraft:slot_source type
	Inline format of minecraft:group (previously only a list of inline slot source) can now also accept a list of namespaced IDs, a list of inline values, or a hash-prefixed tag ID of a minecraft:slot_source type	This format is now available consistenly available for all fields of slot source





Changed minecraft:filtered

	The slot_source field now accepts an inline value or a namespaced ID of a minecraft:slot_source type


Changed minecraft:contents

	The slot_source field now accepts an inline value or a namespaced ID of a minecraft:slot_source type


Changed minecraft:limit_slots

	The slot_source field now accepts an inline value or a namespaced ID of a minecraft:slot_source type


Removed minecraft:reference

	This slot source has become obsolete, as any field that takes slot source now accepts (among other fields) a namespaced ID of a minecraft:slot_source type


Loot Tables

	The rolls and bonus_rolls fields now accept an inline value or a namespaced ID of a minecraft:number_provider type


Loot Table Types

Added minecraft:container_process loot table type

	Currently used to evaluate cooking and brewing fuel values
	It takes the following parameters:	container, the container or inventory being evaluated
	block_entity, the block entity being fueled
	block_state, the current state of the block being fueled
	origin, the location of the block being fueled





Changed minecraft:advancement_location

	Block entities are now available in context and can be matched by conditions like minecraft:match_block


Loot Pool Entries

	The conditions field in loot pool entries has been renamed to condition and now accepts an inline value or a namespaced ID of a minecraft:predicate type
	The functions field in loot pool entries has been renamed to modifier and now accepts an inline value (including list as a short form of minecraft:sequence) or a namespaced ID of a minecraft:item_modifier type	This field is now present on all loot entries, including previously omitted minecraft:alternatives, minecraft:sequence and minecraft:group





Changed minecraft:tag loot pool entry

	The name field has been renamed to items and now accepts a single namespaced ID, a list of namespaced IDs, or a hash-prefixed tag ID of a minecraft:item type


Changed minecraft:loot_table loot pool entry

	The value field now accepts a single namespaced ID, a list of namespaced IDs, a list of inline values, or a hash-prefixed tag ID of a minecraft:loot_table type
	Added expand field, working the same as in minecraft:tag pool entry:	if true, each entry inside tag will be added to outer pool, with weights equal to weight of this entry
	if false, this pool entry will operate as a single entry in outer pool. If this entry gets selected, it will return all items from all referenced loot tables





Loot Functions

	The conditions field is now available in all loot functions and has been renamed to condition	It now also accepts an inline value or a namespaced ID, but no longer an inline list of conditions
	Functionality of old condition list format can be achieved by explicitly using minecraft:all_of loot condition type



	The function field (describing function type) has been renamed to type


Changed minecraft:sequence

	The functions field now accepts an inline value, a single namespaced ID, a list of namespaced IDs, a list of inline values, or a hash-prefixed tag ID of a minecraft:item_modifier type
	Added optional condition field which accepts an inline value or a namespaced ID of a minecraft:predicate type
	Inline format of minecraft:sequence (previously only a list of inline functions) can now also accept a list of namespaced IDs, a list of inline values, or a hash-prefixed tag ID of a minecraft:item_modifier type	This format is now consistenly available for all fields of loot function type, which means that every such field can accept an inline value, a single namespaced ID, a list of namespaced IDs, a list of inline values, or a hash-prefixed tag ID of a minecraft:item_modifier type





Changed minecraft:modify_contents

	The modifier field now accepts an inline value or a namespaced ID of a minecraft:item_modifier type


Changed minecraft:set_attributes

	Number providers in amount sub-fields of modifiers list now accept an inline value or a namespaced ID of a minecraft:number_provider type


Changed minecraft:enchanted_count_increase

	The count field now accepts an inline value or a namespaced ID of a minecraft:number_provider type


Changed minecraft:enchant_with_levels

	The levels field now accepts an inline value or a namespaced ID of a minecraft:number_provider type


Changed minecraft:set_custom_model_data

	Elements in floats and colors lists can now be an inline value or a namespaced ID of a minecraft:number_provider type


Changed minecraft:set_enchantments

	Values in enchantments map can now be an inline value or a namespaced ID of a minecraft:number_provider type


Changed minecraft:set_count

	The count field now accepts an inline value or a namespaced ID of a minecraft:number_provider type


Changed minecraft:limit_count

	The min and max fields inside limit structure now accept an inline value or a namespaced ID of a minecraft:number_provider type


Changed minecraft:set_damage

	The count field now accepts an inline value or a namespaced ID of a minecraft:number_provider type


Changed minecraft:set_ominous_bottle_amplifier

	The amplifier field now accepts an inline value or a namespaced ID of a minecraft:number_provider type


Changed minecraft:set_random_dyes

	The number_of_dyes field now accepts an inline value or a namespaced ID of a minecraft:number_provider type


Changed minecraft:set_stew_effect

	The duration field in elements of effects list now accepts an inline value or a namespaced ID of a minecraft:number_provider type


Changed minecraft:set_loot_table

	The name field has been renamed to tag


Changed minecraft:exploration_map

	The destination field is no longer optional and now accepts a single namespaced ID, a list of namespaced IDs, or a hash-prefixed tag ID of a minecraft:structure type


Removed minecraft:reference

	This function has become obsolete, as any field that takes a function now accepts (among other things) a namespaced ID to other functions


Predicates

	The condition field (describing predicate type) has been renamed to type


Changed minecraft:all_of

	The terms field now accepts an inline value, a single namespaced ID, a list of namespaced IDs, a list of inline values, or a hash-prefixed tag ID of a minecraft:predicate type
	Note: values of this type can no longer be shortened to a single list, a full object with type minecraft:all_of needs to be used explicitly


Changed minecraft:any_of

	The terms field now accepts an inline value, a single namespaced ID, a list of namespaced IDs, a list of inline values, or a hash-prefixed tag ID of a minecraft:predicate type


Changed minecraft:inverted

	The term field now accepts an inline value or a namespaced ID of a minecraft:predicate type


Changed minecraft:random_chance

	The chance field now accepts an inline value or a namespaced ID of a minecraft:number_provider type


Changed minecraft:value_check

	The value field now accepts an inline value or a namespaced ID of a minecraft:number_provider type
	The min and max fields inside range structure now accept an inline value or a namespaced ID of a minecraft:number_provider type


Changed minecraft:time_check

	The min and max fields inside value structure now accept an inline value or a namespaced ID of a minecraft:number_provider type


Changed minecraft:entity_scores

	The min and max fields inside values of scores map now accept an inline value or a namespaced ID of a minecraft:number_provider type


Changed minecraft:damage_source_properties

	The predicate.tags.id field now accepts a single namespaced ID, a list of namespaced IDs, or a hash-prefixed tag ID of a minecraft:damage_type type


Removed minecraft:reference

	This condition has become obsolete, as any field that takes a loot condition now accepts (among other things) a namespaced ID to other conditions


Added vanilla predicates

	minecraft:block/fast_cooking


Added minecraft:match_block condition type

Matches block state and optionally block entity data and components (if present)

Fields (same as elements of minecraft:can_place_on components):

	blocks - optional block id, list of namespaced block IDs, or hash-prefixed block tag to match
	state: optional map of block state property keys to values to match
	nbt: optional block entity NBT to match
	match will fail if this field is present, but block entity is not available in context
	components - optional map of exact components to match
	match will fail if this field is present, but block entity is not available in context
	predicates - optional map of component predicates to match
	match will fail if this field is present, but block entity is not available in context


Removed minecraft:block_state_property condition type

	This has been fully replaced by minecraft:match_block


Number Providers

	The type field always needs to be specified explicitly when using an inline number provider (it was previously defaulting to minecraft:uniform)


Added vanilla number providers

	minecraft:cooking/time_bamboo	Returns the burn time in ticks for bamboo and scaffolding



	minecraft:cooking/time_blaze_rod	Returns the burn time in ticks for blaze rods



	minecraft:cooking/time_boats	Returns the burn time in ticks for boats



	minecraft:cooking/time_coal	Returns the burn time in ticks for coal



	minecraft:cooking/time_coal_block	Returns the burn time in ticks for coal blocks



	minecraft:cooking/time_dried_kelp_block	Returns the burn time in ticks for dried kelp blocks



	minecraft:cooking/time_dry_plants	Returns the burn time in ticks for various dry plants



	minecraft:cooking/time_hanging_signs	Returns the burn time in ticks for hanging signs



	minecraft:cooking/time_lava_bucket	Returns the burn time in tickss for lava buckets



	minecraft:cooking/time_roots	Returns the burn time in ticks for mangrove roots



	minecraft:cooking/time_wood_blocks	Returns the burn time in ticks for wood blocks



	minecraft:cooking/time_wood_items_extra_small	Returns the burn time in ticks for very small wood items such as buttons



	minecraft:cooking/time_wood_items_large	Returns the burn time in ticks for large wood items such as doors



	minecraft:cooking/time_wood_items_small	Returns the burn time in ticks for small wood items such as bows



	minecraft:cooking/time_wood_slabs	Returns the burn time in ticks for wood slabs



	minecraft:cooking/time_wool	Returns the burn time in ticks for most wool blocks



	minecraft:cooking/time_wool_carpets	Returns the burn time in ticks for wool carpets



	minecraft:cooking/time_wool_slabs	Returns the burn time in ticks for wool slabs and cushions



	minecraft:cooking/speed_default	Returns the default speed multiplier for cooking fuel



	minecraft:brewing/speed_default	Returns the default speed multiplier for brewing fuel



	minecraft:brewing/uses_default	Returns the default number of brews provided by brewing fuel





Changed minecraft:number_dispatcher

	Fields:	cases - a list of cases in the order that the dispatcher will try to execute them	Fields:	condition - an inline value or a namespaced ID of a minecraft:predicate type
	number_provider - an inline value or a namespaced ID of a minecraft:number_provider type which is executed if the condition is fulfilled






	default - an optional inline value or a namespaced ID of a minecraft:number_provider type	Defaults to a constant 0 if omitted








Changed minecraft:conditional_value

	Fields:	conditions - an inline value or a namespaced ID of a minecraft:predicate type
	on_true - an inline value or a namespaced ID of a minecraft:number_provider type which is executed if its condition is fulfilled
	on_false - an optional inline value or a namespaced ID of a minecraft:number_provider type	Defaults to a constant 0 if omitted








Changed minecraft:weighted_list

	Fields:	distribution - a list of objects with the following fields	Fields:	data - an inline value or a namespaced ID of a minecraft:number_provider type
	weight - a positive integer











Changed minecraft:uniform

	The min and max fields now accept an inline value or a namespaced ID of a minecraft:number_provider type


Changed minecraft:binomial

	The n and p fields now accept an inline value or a namespaced ID of a minecraft:number_provider type


Changed minecraft:sum

	The summands field now accepts an inline value, a single namespaced ID, a list of namespaced IDs, a list of inline values, or a hash-prefixed tag ID of a minecraft:number_provider type


Recipes

Smoker and Blast Furnace Recipes

The recipes for Smokers and Blast Furnaces now use the same cooking time in their data definition as their Furnace counterparts.

The cooking time speedup is now done through the minecraft:cooking/speed_default Number Provider used by the furnace fuel components.

World Generation

Biomes

	Removed the spawners, spawn_costs, and creature_spawn_probability fields	These values have been moved to the new Environment Attributes





Features

	Removed feature types:	minecraft:nether_forest_vegetation
	minecraft:twisting_vines
	minecraft:weeping_vines





Noise Settings

	The final_density field no longer has the beardifier Density Function implicitly added to the final result
	The aquifers_enabled field has been replaced by an optional aquifers object:	If not present, no aquifers will be generated
	Fields:	barrier - Density Function, moved from noise_router.barrier
	fluid_level_floodedness - Density Function, moved from noise_router.fluid_level_floodedness
	fluid_level_spread - Density Function, moved from noise_router.fluid_level_spread
	lava - Density Function, moved from noise_router.lava
	surface_level - Density Function, duplicated from noise_router.preliminary_surface_level
	exclusion - Density Function, any aquifer cell where this value is positive will have no fluid






	The ore_veins_enabled field has been replaced by an optional list of ore_veins objects:	If not present, no ore veins will be generated
	Fields:	ore_block - Block State, the ore block to place
	raw_ore_block - Block State, the raw ore block to place
	filler_block - Block State, the filler block to place
	raw_ore_chance - float between 0 and 1, the probability for a raw_ore_block to be placed instead of an ore_block
	density - Density Function, the probability between 0 and 1 for the ore vein to replace a block	If 0 or lower, no block will be replaced



	richness - Density Function, the probability between 0 and 1 for ore_block or raw_ore_block to be placed (as opposed to filler_block)	If 0 or lower, all blocks will be filler_block
	If 1 or greater, no blocks will be filler_block



	filler_gap - Density Function, acts as an override to richness: if positive, filler_block will always be placed






	The following fields from noise_router have been moved:	barrier, fluid_level_floodedness, fluid_level_spread, lava - moved into aquifers field
	vein_toggle, vein_ridged, vein_gap - moved into ore_veins field





Density Functions

Updated constant

	argument has been renamed to value


Updated add, mul, min, and max

	argument1 has been renamed to left
	argument2 has been renamed to right


Updated abs, square, cube, half_negative, quarter_negative, squeeze, interpolated, flat_cache, cache_2d, cache_once, cache_all_in_cell, and blend_density Density Functions

	argument has been renamed to input


Updated shift_a, shift_b, and shift

	argument has been renamed to noise


Added sub

Performs subtraction between two arguments. Format: object with fields:

	left - Density Function, the left-hand side of the operation
	right - Density Function, the right-hand side of the operation


Added div

Performs division between two arguments. Format: object with fields:

	left - Density Function, the left-hand side of the operation
	right - Density Function, the right-hand side of the operation


Updated reciprocal

	Renamed from invert


Added negate

Negates the input. Format: object with fields:

	input - Density Function, the function to negate


Added lerp

Performs (unclamped) linear interpolation between two arguments based on an alpha. Format: object with fields:

	alpha - Density Function, the interpolation factor (0=first, 1=second)	Any value outside of [0; 1] will extrapolate



	first - Density Function, the value at alpha=0
	second - Density Function, the value at alpha=1


Added floor, round, ceil, and truncate

Rounds the input value to an integer multiple of a given function in a type-dependent direction:

	floor: rounds towards negative infinity
	round: rounds towards the nearest integer (ties round up)
	ceil: rounds towards positive infinity
	truncate: rounds towards 0


Format: object with fields:

	input - Density Function, the input to round
	multiple - Density Function, the output will be rounded to an integer multiple of this value	If not specified, defaults to constant 1 (i.e. rounding to integer)





Added beardifier

Outputs the structure bearding density. Generally summed together with the base terrain density to produce ground below, carve air around, or bury structures.

Format: no fields

Villager Trades

	The given_item_modifiers field has been renamed to given_item_modifier	Note: unlike other fields of type minecraft:item_modifier this field does not support namespaced element or tag IDs





Tags

Block Tags

	Added #cushion_uses_collision_shape - Blocks where Cushion placement raycasts against collision shape instead of interaction shape	Default entries: all blocks in #cauldrons, plus hopper and composter





Item Tags

	Removed #brewing_fuel - the brewing_fuel item component is now used to identify brewing fuels


Resource Pack Version 92.0

Shaders & Post-process Effects

	Added new shaders to support order-independent transparency:	core/oit_depth_bounds_cull.fsh



	Updated core shaders to support order-independent transparency	Introduced new defines:	OIT_ALWAYS_WRITE_DEPTH - A boolean indicating that the OIT algorithm should always write depth for the executing pipeline during the depth bounds stage








New Core Shaders

	core/integrate_depth.fsh was added and is used to integrate the "3d hud" and always-on-top gizmo depth buffers into the main depth buffer


Fixed bugs in 26.3 Snapshot 4

	MC-2157 - Particles emitted from dragon eggs when teleporting do not point in the correct direction
	MC-46421 - You cannot use nether portals, end portals, and end gateways while in Spectator mode
	MC-58061 - Endermen can teleport onto signs
	MC-110989 - /spreadplayers considers signs to be a valid block to be spread onto
	MC-116286 - /spreadplayers can spread entities on structure void
	MC-121278 - Keybindings (e.g. Ctrl+A) are being mapped to the US keyboard layout even if you're using another layout
	MC-133407 - Keybinds switch when upgrading to 1.13 if not using a QWERTY keyboard
	MC-148541 - /spreadplayers can spread players to seagrass near the surface of the water
	MC-212671 - Loot table tag entry with "expand": true does not apply functions
	MC-252934 - Placing structures with item frames, paintings, or cushions logs Block-attached entity at invalid position: [BlockPosition]
	MC-263708 - Keybinds menu renders Keypad keys the same as regular keys
	MC-266429 - Holding shift on macOS causes hotbar scroll direction to reverse (mouse only)
	MC-268521 - The game window doesn't have a minimal width and height
	MC-269968 - Can't scroll while holding shift on macOS (except in the hotbar) (mouse only)
	MC-299019 - Using a Bed while riding a rideable mob causes the player to sleep either on the ground, or on top of the mob
	MC-303493 - The apply_impulse entity effect does not apply components of the impulse that would cause the affected entity to hit a solid block when used with a tick or location_changed advancement trigger
	MC-303789 - Looking directly up with an apply_impulse enchantment entity effect will limit the impulse's effect on the X and Z axes to only apply on one of the two horizontal axes
	MC-306619 - Cannot jump while sneaking while using a Chinese input method
	MC-308127 - The "Friends Screen" key bind overrides debug hotkeys using the same key
	MC-308222 - Worldgen heightmaps do not persist properly through chunk saving/loading
	MC-308469 - Hitting the ender dragon's head hitbox no longer causes the ender dragon to take more damage
	MC-308804 - The input method does not switch to the corresponding CJK mode in the Create New World screen
	MC-309166 - Block breaking is delayed after hitting an entity in Survival/Adventure mode
	MC-309394 - The game crashes when trying to render the item texture of a filled map in the world with the "Improved Transparency" option enabled
	MC-309474 - Block displays do not display glass blocks when the "Improved Transparency" setting is enabled
	MC-309475 - Shelf mushrooms held in the off hand are rotated incorrectly
	MC-309506 - Blocks z-fight with the world border with the "Improved Transparency" option enabled
	MC-309513 - The top texture of stripped poplar logs uses a different color from the middle of the top texture of poplar logs
	MC-309521 - The texture of poplar hanging signs uses a recolored version of the texture of stripped pale oak instead of stripped poplar
	MC-309522 - Translucent objects can be seen through glass block elements when the "Improved Transparency" option is enabled
	MC-309524 - Drowned that are outside of water continue to aim their trident at players within 3 blocks of them
	MC-309656 - Cushions can be placed on top of fire
	MC-309659 - Cushions cannot be placed on the highest edge of a lectern
	MC-309685 - Sleeping on the head part of a straw bed teleports the player to Y=-Infinity
	MC-309686 - The game crashes when shooting some projectiles outside the vertical limits of the world
	MC-309693 - The ender dragon appears to fly backwards until perching
	MC-309695 - You can place cushions at any height inside cauldrons, composters, and hoppers
	MC-309697 - The texture of the top half of poplar doors has a miscolored pixel on the hinge
	MC-309703 - Breaking a cushion causes it to lose its custom name
	MC-309707 - The texture of straw beds does not align with the texture of hay bales
	MC-309718 - Mob positions permanently desync after tick sprinting
	MC-309771 - The main target's depth buffer only contains the player's arm when fetched from post effects
	MC-309790 - You can sleep while on a cushion
	MC-309809 - Waxing a sign or a hanging sign doesn't play any sound
	MC-309832 - Placed cushions do not respect the color tag in the entity_data component of the item used to place them
	MC-309891 - The chat_restriction.disabled_by_launcher string lacks a period, unlike similar strings
	MC-309893 - The gamerule.minecraft.fire_spread_radius_around_player.description string lacks a period, unlike similar strings
	MC-309897 - The gui.report_to_server string is improperly capitalized
	MC-309898 - The editGamerule.inGame.discardChanges.title string is improperly capitalized
	MC-309901 - The structure_block.position.x string is improperly capitalized
	MC-309902 - Some strings contain stray spaces adjacent to line breaks
	MC-309903 - The "Isn't It Iron Pick" advancement name is missing a question mark
	MC-309907 - The word "whoosh" is mispelled as "woosh" in the subtitles.block.bubble_column.upwards_inside string
	MC-309908 - The subtitles.entity.copper_golem.no_item_get string is missing an article before the word "item"
	MC-309911 - The words "blocks" and "seconds" in the commands.worldborder.set.grow string are always pluralized
	MC-309914 - The commands.op.failed string has awkward and inconsistent adverb placement, unlike similar strings
	MC-309915 - The commands.kick.owner.failed string is missing articles before the words "server" and "LAN"
	MC-309916 - Some /stopwatch strings incorrectly capitalize the word "Stopwatch" mid-sentence, which is inconsistent with other commands
	MC-309918 - The commands.perf.started string is missing a hyphen between the words "10" and "second" and an article before the word "10"
	MC-309919 - The mco.errorMessage.6002 string is improperly capitalized
	MC-309920 - The mco.configure.world.close.question.line1 string is improperly capitalized
	MC-309921 - The mco.snapshot.subscription.info string uses the "to" preposition instead of "with"
	MC-309922 - The advMode.trackOutput string is improperly capitalized
	MC-309923 - The gamerule.minecraft.entity_drops.description string is improperly capitalized
	MC-309924 - The argument.enum.invalid string surrounds the placeholder with double quotes instead of single quotes, unlike every other command
	MC-309925 - The mount.onboard string is improperly capitalized
	MC-309926 - The selectWorld.edit.backupSize string is improperly capitalized
	MC-309927 - The gui.friends.error.unauthorized string lacks a period, unlike similar strings
	MC-309928 - The multiplayer.confirm_command.signature_required string lacks a period
	MC-309937 - The argument.pos.outofbounds string ends with a period, unlike similar strings
	MC-309938 - The quickplay.error.invalid_identifier string is missing an article before the word "world"
	MC-309940 - The datapackFailure.safeMode.failed.title string ends with a period, unlike similar title strings
	MC-309980 - Cushions last longer as fuel than in Bedrock Edition
	MC-310045 - Opaque particles turn translucent when seen through experience orbs with the "Improved Transparency" option enabled
	MC-310075 - The game crashes when placing a bee nest or beehive at the lowest height of the world


Get the Snapshot

Snapshots are available for Minecraft: Java Edition. To install the Snapshot, open up the Minecraft Launcher and enable snapshots in the "Installations" tab.

Testing versions can corrupt your world, so please backup and/or run them in a different folder from your main worlds.

Cross-platform server jar:

	Minecraft server jar


Report bugs here:

	Minecraft issue tracker!


Want to give feedback?

	For any feedback and suggestions, head over to the Feedback site. If you're feeling chatty, join us over at the official Minecraft Discord.



    



Original: https://www.minecraft.net/en-us/article/minecraft-26-3-snapshot-4 · Discussion
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Mathematicians still don't know the fastest way to multiply numbers

scientificamerican.com · 202 points · Discussion

Elementary school students might memorize their times tables for single-digit numbers, but memorization won’t cut it when the teacher asks for three-digit multiplication. This requires an algorithm: students are taught to stack one number atop another and multiply each digit of the bottom number by each digit of the top one. For millennia, mathematicians believed this to be the fastest multiplication method, until a 23-year-old made a shocking discovery in 1960, which led to a mystery that remains unsolved to this day.
This mystery is critical to anyone who partakes in the digital world because multiplication is a foundational operation for computers. Encryption, robotics, artificial intelligence, audio processing and pretty much everything else we task silicon chips with involves multiplication, sometimes of huge numbers many times over. At this scale, even a simple operation becomes a bottleneck, and any extra efficiency has global economic consequences.
To understand the nature of that bottleneck, observe how the grade-school algorithm handles growth. When you multiply two two-digit numbers, you perform four single-digit multiplications. If you bump that up to a three-digit pair of numbers, you do nine single-digit multiplications. The workload scales with the square of the number of digits (n2, where n is the number of digits in the numbers being multiplied). When analyzing an algorithm like this, computer scientists don’t measure speed in seconds, because that depends on the hardware. Instead they count the computational steps. They also ignore minor bookkeeping details, such as the time it takes to carry a one when multiplying. When numbers get large enough, those lower-level operations cease to matter, entirely eclipsed by the more intensive operations involved. Computer scientists denote the number of steps using what’s called Big O notation: the grade-school algorithm, for example, takes O(n2) steps, which is read as “order n squared.” Broadly speaking, if the numbers are twice as long, the algorithm takes four times as much computational work to execute. If the numbers are a thousand times as long, it takes a million (1,000 squared) times as much work.

On supporting science journalism
If you're enjoying this article, consider supporting our award-winning journalism by subscribing. By purchasing a subscription you are helping to ensure the future of impactful stories about the discoveries and ideas shaping our world today.

Since antiquity, mathematicians have suspected that O(n2) was an inherent speed limit for multiplication. The celebrated Soviet math professor Andrey Kolmogorov posed the O(n^2) speed limit as a formal conjecture and mentioned it during a 1960 seminar at Moscow State University. Whenever mathematicians propose a conjecture, they are planting a flag of sorts and waiting for others to either prove or disprove them. It took just a week for Anatoly Karatsuba, then a 23-year-old student in the audience, to return and prove Kolmogorov wrong. Kolmogorov was stunned. The result was published in the prestigious Proceedings of the USSR Academy of Sciences, but amusingly, Karatsuba didn’t write it. Kolmogorov wrote the formal proof himself and submitted it for publication with Karatsuba listed as the lead author. Karatsuba only found out about the paper when he received the reprints in the mail.
Karatsuba’s genius was realizing that you can trade expensive, time-consuming multiplications for cheap, fast additions. Adding two n-digit numbers takes only O(n) time because it entails a single sweep through the digits rather than a complete sweep through the top number for every digit of the bottom number, as in multiplication. To see how Karatsuba traded multiplication for addition, let’s look at a small example. The method would be overly complicated for such a simple problem, but it saves a meaningful amount of time when numbers get larger.
In this simple example, let’s calculate 12 × 34.
First, we split both numbers into their tens and ones digits. Assign a = 1 and b = 2 (for 12), and c = 3 and d = 4 (for 34). Algebraically, we can rewrite 12 × 34 as (10a + b) × (10c + d).
Expanding this gives 100(ac) + 10(ad + bc) + (bd).
To solve the equation in the traditional way, one must perform four distinct multiplications: ac = 3, ad = 4, bc = 6 and bd = 8, which is exactly what the grade-school stacking method entails. (Note that we don’t count the multiplications by 100 or by 10 because those only involve plopping zeroes at the ends of numbers.) Karatsuba noticed a brilliant algebraic trick. Once you compute the first and last terms, ac and bd, you can figure out that pesky middle term (ad + bc) with one more multiplication step rather than two. You don’t need to calculate ad and bc individually:
(ad + bc) = ((a + b) × (c + d)) – ac – bd,
Or with our concrete numbers:
((1 × 4) + (2 × 3)) = ((1 + 2) × (3 + 4)) – 3 – 8 = 10.
Pause to notice the weirdness in the equation above. It suggests that to multiply 12 × 34 quickly, you should add the 1 and the 2 in 12 and the 3 and the 4 in 34. This is hardly a natural thing to do. No wonder it took so long for someone to figure it out. It ends up reducing the workload, however: because we’ve already computed ac and bd, the right-hand side only contains one more multiplication, plus some additions and subtractions.
Returning to 100(ac) + 10(ad + bc) + (bd), we only need three multiplications rather than four. We compute ac and bd in the straightforward way and then use Karatsuba’s trick to compute (ad + bc) with a single multiplication. Plugging in ac = 3, bd = 8 and (ad + bc) = 10 gives our answer of 408.
We shaved one multiplication off the procedure. If that seems measly, Karatsuba has another insight in store. Say we’re multiplying bigger numbers: 1,234 × 5,678. We split them in half like we did before: a = 12, b = 34, c = 56 and d = 78, and we write the problem as (100a + b) × (100c + d) = 10,000(ac) + 100(ad + bc) + (bd).
We can solve this with three multiplications. Those multiplications, however, now involve two-digit numbers. Luckily, we know a way to multiply two-digit numbers with only three single-digit multiplications each! In total, a problem that would take 16 single-digit multiplications the traditional way now needs only nine. By recursively applying Karatsuba’s trick on large numbers, the savings compound. It splits the input numbers in half, then splits those halves in half, and so on, applying this four-for-three trade all the way down. The algorithm works out to have a running time of roughly O(n1.585), which is drastically faster than O(n2). For reference, multiplying a pair of thousand-digit numbers involves a million single-digit multiplications using the grade-school method but fewer than 57,000 using Karatsuba’s algorithm.
The 23-year-old’s efficiency is baked into software that runs every day. Because of its extra overhead (the additions, managing the repeated splitting and recombining of numbers, and so on) its advantages over the grade-school algorithm don’t kick in until numbers grow relatively big. Python, for example, is a popular programming language that is famously smooth at handling integers of any size. If you peek into Python's underlying source code (search “Karatsuba” here), you will see it relies on a hybrid approach. For modestly sized inputs, it uses the grade-school math, but once numbers reach around 630 decimal digits, it flips a switch and employs Karatsuba’s algorithm. That many digits might seem gargantuan by terrestrial standards, but computers deal with much bigger. (Technical aside: On most modern machines Python stores large numbers in base 230, so the linked Karatsuba cutoff of 70 digits in base 230 translates to roughly 630 decimal digits).
Karatsuba’s algorithm ignited a decades-long race to find the ultimate speed limit of multiplication. That pursuit culminated in 2019, when mathematicians David Harvey and Joris van der Hoeven described an extremely sophisticated algorithm that beat Karatsuba’s by more than any of the previous breakthroughs. The new algorithm runs in O(n × log n) time. Here log denotes the logarithm of n, which is a function that grows very slowly. It’s a staggering result. The function n × log n is just a little bit bigger than n itself. This means that calculating the product of two massive numbers requires only a little more time than adding them, or even reading them, would in the first place (it takes n computational steps to read all n digits of a number).
The triumph comes with a crucial caveat, though. Just as Karatsuba’s algorithm only outperforms the grade-school approach when numbers get reasonably large, the Harvey-van der Hoeven algorithm doesn’t pull ahead until the numbers become truly galactic. In computer science, a “galactic algorithm” is a formal term for a method that is impressively efficient on sufficiently large numbers but will never be useful in practice because the numbers are so large.
Even with that asterisk, it was a watershed achievement. It secured the record for the fastest known multiplication method in principle and could pave the way for algorithms that run in O(n × log n) steps, not just in principle, but in practice. Today, theoretical computer scientists widely suspect that O(n × log n) is the fastest possible speed for multiplication, and formally proving it has become the holy grail for this niche field of mathematics. But as history reminds us, widespread consensus is not a mathematical proof. Conjectures about the speed limit of multiplication have been overturned before.




Original: https://www.scientificamerican.com/article/mathematicians-still-dont-know-the-fastest-way-to-multiply-numbers/ · Discussion
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Moonshot AI suspends new subscriptions due to Kimi K3 demand

twitter.com · 134 points · Discussion

Kimi K3 has received far more love than we expected, and our GPUs are feeling it.

Over the past 48 hours, demand has pushed close to the limits of our current capacity. To protect the experience of existing subscribers, we're temporarily pausing new subscriptions and prioritizing compute for current members. Existing subscribed users are not affected.

We're adding capacity as fast as we can and will reopen new subscription spots in batches.

Going forward, we'll also split membership into two more focused plans: Kimi Membership for Kimi Web, App, and Work; and Kimi Code Membership for coding workflows. This will help us match compute more precisely and keep the experience stable.

Thank you for your patience and understanding!




Original: https://twitter.com/kimi_moonshot/status/2078855608565207130 · Discussion
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I joined the IndieWeb, here's what I learned

en.andros.dev · 112 points · Discussion


	Driven by curiosity, I decided to find out what the IndieWeb tag that kept showing up on some blogs and Mastodon toots was all about. I quickly discovered it was more than an empty concept or a feeling of nostalgia for the web of the 90s. It was a movement with concrete ideas, protocols and an active community! As I read through their wiki, I understood their position and the intelligence of their proposals more and more. Such was my enthusiasm that I decided to follow their advice and adopt the protocols that made sense for my site. After finishing the tests and adjustments, I can confirm that the experience has been very positive: I have learned a lot, the UX of my website has improved a bit more, and I enjoyed the process.

That is why I decided to write this article, cleaning up my notes from these last few months. Maybe it will help someone else discover it, and along the way, improve the health of the web. And for the nosy ones, I will also tell you which pieces I implemented, which ones I discarded and why, and which pieces of advice turned out to be the most useful.

But first, we need to answer a fundamental question.


The IndieWeb defines itself as "a people-focused alternative to the corporate web". It does not propose a piece of software or a framework, but an ideological foundation. It deliberately embraces a plurality of approaches and projects. As its homepage says: "we are people-focused instead of project-focused".

It all started in 2010, when Aaron Parecki and Tantek Çelik attended the Federated Social Web Summit in Portland. They left with the feeling that a different approach was needed: fewer protocols and more creators. In 2011 the first IndieWebCamp was held in Portland, and they have been celebrated every year around the world ever since, along with the Homebrew Website Club, meetups where people get together to improve their personal websites.

The 3 pillars that define it are:


	Your content is yours: when you post something on the web, it should belong to you, not a corporation. Too many companies have shut down and taken their users' data with them.

	You are better connected: your articles can be distributed to any platform, not just one, and responses and likes from other services can come back to your site so you have everything in one place.

	You are in control: you can post anything you want, in any format you want, with readable and permanent URLs that will always work.



So we could say it is a community of personal, independent websites that share these commitments.

That is also why it does not forbid you from using social networks, but it does fight against walled gardens.

The enemy has a name: the silo

The entire IndieWeb vocabulary is built in opposition to one concept: the silo, also called a walled garden. The wiki defines it as a centralized website, typically owned by a for-profit corporation, that claims some rights over the content you contribute and restricts access in some way. Its characteristics:


	They require you to create a site-specific account to participate.

	They only let you interact with other accounts on the same site.

	And they typically add: restrictive terms of service, license claims over what you create inside, walls that prevent indexing, or barriers to importing and exporting your content.



Why is this a problem? Because silos die, and when they die they take your content with them. The site-deaths page ("Where incredible journeys end", a nod to the corporate euphemism our incredible journey) keeps a devastating chronology:


	GeoCities: Yahoo shut it down on October 26, 2009. 23 million pages gone.

	MySpace: in 2019, during a server migration, it lost all the music uploaded during its first 12 years, more than 50 million songs from 14 million artists.

	Google+: shut down in April 2019.

	Posterous, FriendFeed, Vine, Yahoo Groups, TinyLetter, Cohost... the list keeps growing, and it even has sections for "upcoming deaths" and for acquisitions, which tend to foreshadow them.



The silo does not even need to die: the web is fragile by default. According to a 2024 Pew Research study, 38% of the web pages that existed in 2013 were no longer accessible a decade later.

The IndieWeb's conclusion is not "don't use social networks". It is more subtle: use whatever you want, but make sure the canonical copy of your content lives on a domain you control.

That is why it defines a set of principles to fight against the fragility of the network.

The principles

The community is guided by 11 principles:


	Own your data: your content, your metadata and your identity live under your domain, and you retain access to them over time.

	Use and publish visible data: for humans first, machines second. No parallel APIs if the HTML can carry the data.

	Make what you need: build tools for yourself, not for some hypothetical user. "If you design for some hypothetical user, they may not actually exist; if you make for yourself, you actually do exist."

	Use what you make: use what you build every day. "If you aren't depending on it, why should anybody else?"

	Document your stuff: you already have a place to speak your mind, use it to document your processes, ideas and code. You help others and your future self.

	Open source your stuff: not mandatory, but it helps others get onto the independent web faster.

	UX before protocols: user experience first, and then the simplest, most minimal protocol sufficient to support it, and nothing more. They sum it up as "UX before plumbing".

	Modularity: small, loosely coupled pieces, so you don't depend on a specific device, language or platform.

	Longevity: build for the long web. "If human society is able to preserve ancient papyrus, Victorian photographs and dinosaur bones, we should be able to build web technology that doesn't require us to destroy everything we've done every few years in the name of progress."

	Plurality: deliberately encouraging diverse approaches makes the community more resilient than any monoculture.

	And above all, have fun: remember the web of the 90s, GeoCities, loud backgrounds and animated GIFs. "It may have been ugly and badly coded but it was fun. Keep the web weird and interesting."



The numbering is just for reference, not a priority. The community does not demand that you fulfill them all, but it does ask you to keep them in mind.

But the IndieWeb does not live on principles alone. There is a set of standards that helps make your sites more open, interoperable and resistant to disappearing.

The technical part

The IndieWeb does not invent a platform; it defines a handful of small standards that compose with each other. The official index orders them by age and breadth of implementation.

Let's go one by one.

The starting point: your domain

It is not a protocol, but it is the prerequisite for everything else: your own domain used as your primary identity online. It is the first step of the Getting Started guide and the bare minimum the community considers necessary to be "on" the IndieWeb. If tomorrow you change hosting or CMS while keeping the domain, all your links, readers and search rankings survive the move.

microformats2: your HTML is your API

microformats2 solves one problem: making your content machine-readable without publishing parallel files or building an API.

The implementation is elegant, since it uses CSS classes that you add to the HTML you already have. The prefixes indicate the data type: h-* for roots, p-* for plain text, u-* for URLs, dt-* for dates and e-* for embedded HTML. The two essential vocabularies:

h-card is your identity: the online equivalent of a business card. With a minimum of name, URL and photo on your homepage, readers show your profile next to your posts and applications recognize you. It works like a domain-based Gravatar instead of an email-based one:

<a class="h-card" href="https://example.com">
  <img src="/photo.png" alt="" />
  Jane Doe
</a>

h-entry is the unit of content: the markup of a post. The wiki calls it "the key building block for the indieweb":

<article class="h-entry">
  <h1 class="p-name">Article title</h1>
  <p>By <a class="p-author h-card" href="https://example.com">Jane Doe</a>,
     <time class="dt-published" datetime="2026-07-19">July 19, 2026</time></p>
  <div class="e-content">
    <p>The post content...</p>
  </div>
</article>

There is also h-feed, which groups several h-entry elements to turn your listing page into a feed you can subscribe to straight from the HTML.

The wiki sums it up in a phrase I love:


Your website is your API



For reading, microformats; for writing, Micropub (we'll get there).


rel-me is the simplest piece and the one with the most immediate effect. An attribute on a link that says "the destination of this link represents the same person as the current page":

<a href="https://mastodon.social/@jane" rel="me">Mastodon</a>

Verification requires reciprocity: your website links to the profile and the profile links back to your website, both with rel="me". With that you get distributed identity verification, with no central authority involved. It is exactly the mechanism behind Mastodon's green verified checkmark: if your page links to your profile with rel-me and your profile links back, Mastodon shows your domain as verified. It is also supported by Threads, PixelFed, GitHub, Keybase and Wikipedia.

On top of rel-me sits RelMeAuth: authenticating on services with your personal URL, delegating the identity proof to an OAuth provider (like GitHub) that your homepage links to. It is the foundation of services like IndieLogin.

Webmention: conversations between sites

Webmention is the star standard, a W3C Recommendation since January 12, 2017, and the modern successor of Pingback. It solves conversations between sites: comments, likes, replies and reposts from web to web, with no platform in between. Many people use it as a replacement for Disqus.

The flow is deliberately simple:


	I write a post that links to an article of yours.

	My server visits your article and looks for your endpoint: an HTTP header Link: <...>; rel="webmention" or a <link rel="webmention"> in the HTML.

	It sends a POST with only two parameters: source (my post) and target (yours).



POST /webmention HTTP/1.1
Host: your-site.com
Content-Type: application/x-www-form-urlencoded

source=https://my-site.com/my-post&target=https://your-site.com/your-article


	Your server verifies the mention: the specification requires downloading the source and checking that it really contains a link to the target. Without that verification, anyone could fabricate fake mentions.

	Once verified, your site decides what to do with it. And here is where microformats comes in: by parsing the h-entry of the source you know whether it is a reply (u-in-reply-to), a like (u-like-of) or a repost (u-repost-of), and the author's h-card lets you display their name and photo like in any comment section.



If this sounds like a social network to you, that's because it is! Every site is a node in the network, and the links between them form the social graph.

It is not a perfect system, since it suffers from the same problems as any other decentralized network, which is why there are a couple of extensions that attack its weak points:


	Vouch, against spam: the webmention carries a third parameter with the URL of a "voucher", a site you already know that links to the sender's domain. It shifts the filtering cost from the receiver to the sender.

	Salmention, to propagate threads: if someone replies to a comment on my post, the original post finds out by re-sending update webmentions to everyone involved.



You don't escape spam or moderation. However, it is a good foundation for building a distributed comment system.

What if your website has no backend? You are not left out: webmention.io receives webmentions on your behalf. You add a <link> in your HTML pointing to the service and it gives you an API to query and display them. It is exactly what you need if you use a static site generator like Hugo, Jekyll or Eleventy.

IndieAuth: your domain as your login

IndieAuth answers the question: what if your identity for signing in were your URL, instead of "you on Google" or "you on Facebook"? Technically it is OAuth 2.0, the standard for authentication and authorization. Both users and applications are identified by URLs, which removes the need for prior client registration ("IndieAuth uses DNS as a replacement for client registration"), and PKCE is mandatory (a security mechanism that prevents an attacker from stealing the access token).

The flow in a nutshell: you type your domain in the login form, the service fetches your page and discovers your authorization server via rel="indieauth-metadata", redirects you there, you authenticate however you prefer (password, email, RelMeAuth), and the service receives confirmation that you control that URL. It is a living standard that the community considers stable.

Micropub: publish from any client

Micropub, a W3C Recommendation since May 2017, separates the publishing interface from your site's software: any application (web, iOS, Android) can create, edit and delete posts on your domain. It replaces the old MetaWeblog and AtomPub, which depended on sharing your password, with OAuth tokens obtained via IndieAuth.

The beautiful part is its vocabulary: it does not invent one, it is serialized microformats. Creating a post is a POST with h=entry and the same h-entry properties:

curl https://your-site.com/micropub \
  -d h=entry \
  -d "content=Hello world" \
  -H "Authorization: Bearer XXXXXXX"

If you are already used to working with REST APIs, it will feel very natural.

WebSub: real-time feeds

WebSub, formerly known as PubSubHubbub, a W3C Recommendation since January 2018, removes feed polling: instead of a thousand readers asking your server every half hour whether there is something new, you notify a hub when you publish and the hub instantly notifies all subscribers via webhooks. It reduces the load on your server and updates arrive without delay.

Many feed readers and aggregators support WebSub, such as Feedly or NewsBlur.

Microsub: the decoupled reader

Microsub is the youngest standard and still a draft. Think of it as the infrastructure that ties everything together into a social reading application.

There are 2 layers: a server that does the plumbing (managing subscriptions, fetching and parsing feeds, normalizing data) and a client that only renders the reading interface. This way clients compete on UX and your subscriptions are portable between them. Combined with Micropub to reply from the reader and Webmention to notify, it forms the complete architecture of the IndieWeb "social reader".

Publishing strategy: POSSE, PESOS and backfeed

Besides the principles and the protocols, the IndieWeb offers a mental model for coexisting with social networks without giving them your content:

POSSE (Publish on your Own Site, Syndicate Elsewhere): publish on your site first and then push copies to the networks, each one with a link to the original. It is the recommended technique. Your friends keep reading you where they already are, you keep the canonical copy, and if the network shuts down or bans you tomorrow, you lose nothing. The term was coined by Tantek Çelik in 2012, and it is practiced by everyone from Cory Doctorow on Pluralistic to Molly White, who repopularized it in 2024. A nice detail from the wiki: linking to the original from the copy is also "internet aikido" against spammers who copy posts, because they copy the link that credits you too.

PESOS (Publish Elsewhere, Syndicate to your Own Site): the reverse path, publishing on the silo and archiving a copy on your site afterwards. The wiki is honest about its advantages (silo apps are very polished, and it is asynchronous: if your website goes down, you can still publish), but considers it inferior: you publish subject to the silo's terms from the very first second, your copy is not the canonical one and you inherit its limits, like character caps or links wrapped in t.co.

Backfeed: the reverse syndication of interactions. The likes, replies and reposts that your POSSE copies receive on the networks come back to your original post as webmentions. This way the full conversation is archived on your domain, safe from the next silo death. The reference service is Bridgy: it watches your copies on Mastodon, GitHub, Flickr, Reddit or Bluesky and sends you a webmention for each interaction.

In short: you publish on your site, you syndicate to the silos with a link back, and the reactions come back home converted into webmentions.

Relationship with the Fediverse, RSS and friends

It may surprise you, but the IndieWeb does not live isolated from the Fediverse. Fun fact: protocols like Webmention, Micropub and WebSub came out of the same place, the W3C Social Web Working Group. The same group also gave birth to the famous ActivityPub, the protocol of the Fediverse. They are first cousins, although they follow different philosophies.

The Fediverse federates servers: your identity is @user@instance, and if you don't run your own instance, you depend on someone else's. The wiki does not mince words: joining a Mastodon instance means going "from one silo, to a perhaps more open source-based and more open standards supporting silo, yet still dependent on another central org", with the aggravating factor of the admintax, the brutal cost of moderating and maintaining an instance. The IndieWeb federates websites: your identity is your domain and federation is just one more channel.

However, they are not incompatible. Bridgy Fed is the bridge that converts your h-card, your h-entry and your webmentions to ActivityPub (and Bluesky's AT Protocol) and vice versa. The result is that your domain becomes a Fediverse account of the form @example.com@example.com where people can find and follow you from Mastodon, and replies come back to your post as backfeed. Mastodon understands that your profile and your posts live on your site.

RSS/Atom feeds, however, are a different story, since the IndieWeb considers them formats with structural problems. The argument is the DRY principle: the content is already in your HTML, so maintaining a parallel XML copy is a "maintenance tax", a separate code path that can drift out of sync, weighs more (there are Atom files up to 4.5 times larger than their HTML equivalent) and offers a terrible experience when a human clicks on the feed link. Their alternative is h-feed: the HTML itself as the feed. But as so often happens, being technically superior does not mean being accepted. They themselves admit that very few readers support microformats. Therefore, they recommend h-feed for the IndieWeb and RSS/Atom for the rest of the planet.

How to get started

The Getting Started guide recommends these steps, in this order:


	Get your domain and use it as your primary identity online. A concrete tip they give: consider the registrar's whois privacy options, but only if you fully trust the provider, because ownership disputes get complicated if you are not listed as the legal owner.

	Set up hosting: a managed service if you are starting out (they mention GitHub Pages, Netlify, Neocities...), self-hosting if you know what you are doing.

	Create your pages: static site generator, handwritten HTML or a CMS, it doesn't matter. There is no official technology, and that is deliberate (the plurality principle).

	Syndicate to other platforms (POSSE) with links back to the original.

	Add microformats: rel="me" links to your profiles on the homepage and h-entry markup on your posts.

	Validate your work with IndieWebify.me, which checks your rel-me, your h-card and your h-entry step by step.

	Join the community: share what you build even if it is a single page, and document it on the wiki for the next person.



For those who want a more gradual path there is IndieMark, a scale of levels, an orientation guide for developers.

What I have implemented (and what I have not)

I promised you at the beginning that I would tell you which pieces I implemented, which ones I discarded and why. Here is the list:


	✅ Webmention, sending and receiving. Sending is automated with a daily task that notifies the external links of new articles, with a 24-hour margin to fix typos before telling anyone. I use the receiving side to include a list of references at the end of each article. However, I keep it separate from my comments, since those are managed by email.

	✅ h-entry on every article and h-card on the homepage, verified with mf2py.

	✅ rel="me" in the footer pointing to Mastodon, GitHub and Org Social, with its corresponding green checkmark.

	❌ Micropub and IndieAuth: a conscious decision. My publishing interface is my editor and git; articles are versioned markdown. A publishing endpoint gives me nothing.

	❌ WebSub: evaluated and discarded. Since my publishing is deliberately delayed by 24 hours, "real time" does not justify the complexity.

	❌ h-feed: my article cards are reused in other contexts, such as the suggestions that appear inside each article, and marking them up would generate ambiguous h-entries for parsers. If I had designed the templates with this structure in mind, it would have been different. RSS covers that role just fine.



But the advice that helped me the most is not technical, it is about philosophy and web design ethics. Scattered across the wiki, it is worth gold with or without the IndieWeb. My selection:


	Plain HTML is the most durable format. You can read the whole web without using JavaScript.

	Cool URIs don't change: design permalinks you can maintain forever. For example, I can change the slug of an article and it will still work.

	Gradual commitment, silo by silo: no exodus needed. Every type of content you start publishing on your own site first is a step forward in owning your data.

	Think about extreme longevity: the wiki seriously discusses what happens to your website when you die, from the "dead man's switch" that hands the keys to someone you trust, to the practical problem Peter Molnar sums up as: "who's going to pay for your domain if you're not?".



And... have fun. An imperfect, weird personal website is worth more than a spotless template you are bored of maintaining.

    



Original: https://en.andros.dev/blog/0b8e451e/i-joined-the-indieweb-heres-what-i-learned/ · Discussion
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The death and rebirth of my home server

sgt.hootr.club · 101 points · Discussion

A few evenings ago my partner and I were in the mood to install this particular Linux ISO. The guys from Red Letter Systems had spoken of it well, it had good reviews on boundingboxd, and my partner liked the installation trailer.
I opened Tremotesf on my phone to check whether I already had it on the Pi, but the torrent list wouldn't load. The SMB mount wouldn't mount. I couldn't SSH into it either.
Not eager to ruin the evening by starting a debugging session then and there, I chalked it up to a simple issue with the recent changes I made to the NixOS configuration and resolved to take a look at it the next day.
The next day
I hooked the Pi up to the dedicated debugging display I have in the closet, cracked knuckles, said "it's debugging time" or something to that effect, and rebooted the brick.
The current NixOS generation started booting, loaded the kernel and... hung there. No more output. The previous generation did the same. I took the microSD card out for further inspection.
The first obvious step was to fsck it; the power had mysteriously gone out in the whole building a few days prior, and perhaps it happened right when one of the blocks containing some files important for the boot process was being written? Anyway, it was worth a check. fsck.ext4 reported and fixed lots of errors. Running it again reported the FS as clean, but ejecting and then plugging the card back in turned up more errors...
Long story short, the card was likely dead, and the blackout had simply delivered the coup de grace. Press F to pay respects.
Taking inventory
This Raspberry Pi 4B had been running for years almost 24/7 so this didn't come as a surprise. My understanding is that SD cards can sustain a comparatively small number of write cycles before they start to fail. The surprising part was that mine managed to run for so long with no issues, considering how badly I'd been treating it. The microSD was mounted as the root FS and I had taken next to no precautions to minimize writes.
I didn't lose much, all things considered. The important stuff mostly lived in external HDDs and the configuration lived almost entirely in my NixOS configuration. The only things that lived on the microSD card and I had no backup for were .torrent files and caches for Navidrome, Jellyfin, and slskd, all of which I could easily regenerate. Immich's data was safely backed up on an external drive and I was taking regular backups, so nothing was lost there.
I've never had a "primary" drive die on me like this before; the worst I've seen were a few dead flash drives that contained nothing important. The fear of a dead drive and lost data has resided in the back of my mind ever since I was a teenager and accidentally the main OS X partition on my macbook while trying to install Linux for the first time, but now it's worse than ever, so I wanted to take strong precautions.
Configuring the new setup
I set out to rebuild my home server with a few things in mind:
	Try to minimize writes to the microSD.
	Have some redundancy in the data stored on external hard drives.
	Back up everything important.

Swap, /tmp, and other volatile data
Swap is useful to have, even with the 8GB of RAM on my Pi, but I don't think swapping to the microSD is a good idea if I want it to live long, so I could either swap to an external HDD (very slow) or use zram.
zram, formerly called compcache, is a Linux kernel module for creating a compressed block device in RAM, i.e. a RAM disk with on-the-fly disk compression.

The common uses for zram are swap or /tmp. I chose to enable zram for swap but not for /tmp, which I kept as a normal RAM disk; I'm not 100% sure how these two features interact but I figured I'd let the kernel figure out how and when to swap out the cold pages in /tmp to the compressed swap rather than reserving a separate block for it.
{
  # Enable in-memory compressed swap device
  zramSwap.enable = true;

  # Use a RAM disk for /tmp
  boot.tmp.useTmpfs = true;
}

I also chose to have journald log to memory rather than to disk. I need to investigate whether it's possible to log to memory and only occasionally flush to disk (in which case I'd mount /var/log to a subvolume on an HDD) but I haven't figured that part out yet.
{
  # Store journal logs in memory to /run/log/journal
  services.journald.storage = "volatile";
}
The microSD card remains mounted to /, but I disabled atime because it causes writes whenever a file is accessed and I don't think it's very useful.
{
  fileSystems."/" = {
    device = "/dev/disk/by-label/takodachi";
    fsType = "ext4";
    options = [ "noatime" ];
  };
}
External HDDs
If you live in the current year of 2026 you probably know this is not a good time to be buying any new drives (or RAM, or GPUs, or anything that can be used to build datacenters and feed the pockets of executives enraptured by AI psychosis) and that it's a better idea to get scrappy and creative with what you have.
I have tons of drives lying around of all sorts of makes, sizes, and ages. I treat them mostly as cold storage for old data that I kinda want to keep; they're the digital equivalent of a junk drawer. I've always wanted to immolate them for a higher purpose but never quite found one until now. I took two of these old 2.5" HDDs from the pile.
The first was a 500GB drive that contained a Windows filesystem. This used in my partner's laptop; a 3KG behemoth from another era of business machines, meant more as a desktop you could easily move to another desk and occasionally bring home rather than a truly portable machine. First I swapped out the HDD with an SSD as an act of mercy on the dying laptop; eventually I set my partner up with a Surface Pro 5 running NixOS and they kindly gave me the old laptop and HDD to play around with.
The second was a 320GB drive that seemed to contain... a home assistant installation? I have no idea how that ended up there. Anyway, this was a Hitachi drive with an apple logo on it, so it used to be inside either my 2006 white plastic macbook or a mac mini of a similar vintage.
I connected these two pieces of history to a docking station and created a btrfs pool with raid1 replication. I fittingly named it ポンコツ (piece of junk).
sudo mkfs.btrfs --data raid1 --metadata raid1 --label ponkotsu /dev/sdX /dev/sdY
I went with btrfs because it's what I know (it runs on my desktop and laptop), I like subvolumes (more on that later), and I like the flexibility of its pools. You don't have to plan the topology of the pool beforehand, you can add drives to the pool whenever you want, and they don't have to be of the same size.
Subvolumes
My plan was to have one btrfs subvolume per service, and to do it declaratively I created an autosubvol module. The configuration looks like this:
{
  services.autosubvol = {
    enable = true;
    disks.ponkotsu = {
      device = "/dev/disk/by-uuid/<pool uuid>";
      subvolumes.immich = {
        mountPoint = "/var/lib/immich";
        mountOptions = [ "noatime" ];
        requiredBy = [ "immich-server.service" ];
      };
    };
  };
}
The module creates some systemd units:
	One .mount unit for each disk at /run/btrfs-roots/<name>.
	One autosubvol-ensure-<disk>-<subvolume>.service oneshot unit with a script that checks whether the subvolume exists and, if not, creates it. It's configured with RemainAfterExit=true so that the .mount unit for the subvolume can depend on it.
	One .mount unit for each subvolume, mounted to the specified mountPoint. It depends on the autosubvol-ensure .service and sets Before= and RequiredBy= on the units it is requiredBy.

I think this makes each service module look very clean.
{
  config,
  ...
}:
{
  services.immich = {
    enable = true;
    # ...
  };

  services.autosubvol.disks.ponkotsu.subvolumes.immich = {
    mountPoint = config.services.immich.mediaLocation;
    mountOptions = [ "noatime" ];
    requiredBy = [ "immich-server.service" ];
  };
}
I also created a subvolume for /var/cache for good measure.
{
  fileSystems."/var/cache" = {
    device = "/dev/disk/by-uuid/...";
    fsType = "btrfs";
    options = [
      "subvol=@cache"
      "noatime"
      "nofail"
    ];
  };
}
Backups
Back when I set up Immich I also created a Nix module that acts as a bridge between sops-nix and the restic nixpkgs module. The implementation is only a few lines of code, and it looks like this in my Nix configuration:
{
  internal.backups.restic.immich = {
    paths = [ "/var/lib/immich" ];
    exclude = [
      "/var/lib/immich/encoded-video"
      "/var/lib/immich/thumbs"
    ];
    pruneOpts = [
      "--keep-daily 7"
      "--keep-weekly 4"
      "--keep-monthly 3"
    ];
  };
}
Since each service is on its own subvolume I could probably set up a local backup system using snapshots and btrfs send with a disk entirely dedicated to backups that I'd keep powered off most of the time, but since right now I don't have that many disks and it's getting increasingly difficult to get new ones, I'm gonna leave that for better times. An S3 bucket and replication will have to do.
Groups and permissions
I want several services to have access to my Linux ISOs: Transmission, Jellyfin, Navidrome, and a few others. I handled this by creating a media group and assigning it as an extra group to all the applications that need to read or write those files.
{
  users.groups.media = {};
  users.users.steenuil.extraGroups = [ "media" ];
  users.users.jellyfin.extraGroups = [ "media" ];

  services.transmission = {
    group = "media";
    downloadDirPermissions = "2775";
    settings.umask = "002";
  };
}
The part that makes this work is Transmission's downloadDirPermissions set to 2775. The 2 indicates that the setgid bit is on, which means that if /srv/linux-isos is owned by the media group, every file and directory created inside it will inherit the media group rather than the creator's primary group.
Monitoring
This is one part I haven't fully figured out yet. The only precaution I have taken is to regularly run btrfs scrubs on the pool to connect any errors and decide whether to take a closer look at the S.M.A.R.T stats based on the number of errors on each drive.
I'd like to set up smartd and perhaps connect it to a nice dashboard like Scrutiny, but since I'm running many other services and I wouldn't mind having more statistics on them, perhaps it'd be more useful to set up Prometheus and then figure out how to display everything on a nice Grafana dashboard? I know next to nothing about Grafana so it all looks a bit daunting and overkill to me, but it might be a good learning experience.
Feeding the pool
Let's get back to the spinning rust; we were at two disks in the pool. I wanted to add a 1TB drive to the pool while also copying its contents to it. The disk was already partitioned exactly in half and most of the data was in its back half, so I formatted the front half as btrfs, added it to the pool, copied the back half to the pool, and then extended the btrfs partition to fill the disk. I'm not sure how effective this was in terms of speed, but it saved me a btrfs balance.
To save the Pi some trouble I set up Immich on my desktop and restored from the backup there, and since I avoided moving the thumbnails in the previous steps I regenerated all of them in webp.
This is the current state of the pool: a 1TB disk, a 500GB, and a 320GB one; raid1 for both data and metadata. I'm planning to add another old 500GB disk to it and I'll probably keep it that way until either drive prices go down, or one of the drives dies.
I also have a 10TB disk still formatted with ext4 and filled to the brim with Linux ISOs that I can't reasonably add to the pool, so I'll just back up whatever I think is important and ride it until it dies. #yolo
The new microSD
Since I'm putting much less pressure on the microSD card I went with a 64GB one rather than the 128GB I used before. I searched for a "high endurance" card because they're supposed to have more write cycles before they give up the ghost.
I'm not completely sure what I got in the end though. This whole ordeal happened just a few days prior to the vacation I'm writing this post from, so I ordered a card that would arrive on Saturday: the day before I left. Saturday morning came and the package still hadn't shipped, so I had to cancel it, get off my ass, and walk to the nearest home appliance store.
It wasn't too bad. I took a nice stroll, took a photo of some of those Asian beetles that are invading southern Europe and leaving a trail of half eaten leaves in their wake.

The store had AC. I had a look at the latest gimmick phones. I walked out with a 64GB microSD card claiming to be high endurance, and even a discounted UPS.
Deployment
NixOS is an intimidating project when you're starting out. There's way too much information scattered through the interwebs to fully grasp it. You get used to it though. Your brain does the translating.
You could bootstrap a NixOS installation on a Pi by downloading the official NixOS image and start from an empty system, or you could just know in your heart of hearts that all you need is this module:
{
  modulesPath,
  ...
}:
{
  imports = [
    "${modulesPath}/installer/sd-card/sd-image-aarch64.nix"
  ];

  sdImage.rootVolumeLabel = "takodachi";
}
To be able to cast this incantation:
nix build .#nixosConfigurations.takodachi.config.system.build.sdImage
Which will build an .img file that you can dd to a microSD card to get your system up and running, with no intermediary steps.
Finishing up
After imaging the microSD card all I had to do was hook everything up to the new UPS and plug it in, and in a few seconds I could SSH into the Pi and start resolving some minor issues with the new configuration.
I left for my vacation a bit late, but with Navidrome up and running and able to serve music to listen to on the drive there.
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The Last MPEG-4 Visual Patent Has Expired

phoronix.com · 101 points · Discussion


[image: MULTIMEDIA]

If you are looking for a reason to celebrate today, the last of the MPEG-4 Part 2 patents expired today.


While the US and EU patents around MPEG-4 Part 2 expired in recent years, until today there remained one patent still active in Brazil.  This final patent was BRPI0109962B1 - "process for storing and processing image information from successive images over time".


The VIA Licensing Alliance confirmed that this was the final MPEG-4 Visual patent and indeed expiring today, 19 July 2026.

[image: MPEG-4 last patent]

Great to see this day finally realized given the prevalence of MPEG-4.
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Bananas sprout in Rayleigh Garden UK after 15 years

bbc.com · 93 points · Discussion


Bananas in bloom - warm weather impact on gardens


[image: Supplied A woman with glasses and a hat posing next to a bunch of bananas]Supplied


Emma (pictured) and Peter Stav waited 15 years for their plants to suddenly grow fruit

Could bananas be common in British gardens soon? Warmer summers and milder winters might mean new fruits appearing, while we say goodbye to some old favourites.

Peter and Emma Stav, tropical plant enthusiasts from Rayleigh in Essex, were astonished to see fruit finally grow on their collection of 200 banana plants after 15 years.

Peter, a 38-year-old school teacher, said: "I'm just absolutely amazed that it's happened."

Guy Barter from The Royal Horticultural Society said "heat-loving plants" such as olives, figs and apricots are excelling more, while traditional British crops like gooseberries and rhubarb are on the decline in some areas.

The chief horticulturist said: "The climate is getting warmer and bananas never used to flower 20 years ago. It would be a red letter day when the banana flowers."

[image: Peter Stav A close up of a thick green stalk which is splitting off into fruit that slightly resembles bananas]Peter Stav


Olives and apricots are thriving, while gooseberries and rhubarb struggle

The Musa Basjoo banana has always been famous for being able to survive UK winters, but the flower often needs protection from frost.

The Stavs have built walls around their plants to trap heat and create a "microclimate effect" for the colder winter weather.

Peter said: "Over the past couple of winters I haven't wrapped them up because they're nearly 3m (10ft) tall so it's very difficult to wrap them. This year due to the heatwave, the plant's actually fruited.

"You put one in the ground and you get another 10 come up. They split. They produce more and more and more."

Stephen Hind, of Pettistree near Wickham Market, bought the tree for his exotic garden a few years ago because "they just look good", and believes scorching temperatures played a part in bringing it to life.

[image: Supplied A man wearing glasses, a dark blue T-shirt and light blue shorts stands next to a banana plant. There are a number of trees and plants behind him.]Supplied


Stephen Hind takes pride in maintaining his garden, which is filled with exotic plants and trees 

TV presenter and botanist James Wong said the hotter UK temperatures has made it "very easy" to grow bananas.

He said: "It's sort of impossible to water or fertilise them too much. They're incredibly fast growing if they have that heat.

"If people live in a really cold or exposed area or in the northern half of Britain, they might wrap up the stems.

"That basically creates like an insulating layer that protects a pocket of warm air around the plants and stops frost from damaging their cells."


'Mouthful of ball bearings'


[image: BBC Studios James Wong looking closely at a plant ]BBC Studios


Botanist James Wong has appeared on the BBC's A Countryside Summer

Wong, 45, has presented for BBC series' Grow Your Own Drugs and Secrets of Your Food.

He pointed out that Musa Basjoos are not really for eating.

He said: "It's basically like having a mouth full of ball bearings with half a teaspoon of banana on them."

He added that growing banana plants in the UK is not new for a "geek in the plant world", but perhaps still niche to the average person.

Do you have a story suggestion for Essex? Contact us below.





Original: https://www.bbc.com/news/articles/cvg8edqq5g5o · Discussion
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      UnifiedIR is one IR data structure intended to span the compiler pipeline
and external compilers (design specification in UnifiedIR/docs/design.md):
a flat statement table with hybrid regions over a shared storage core
(AttrGraph: kind column + packed two-mode operand words + one tagged
operand pool + open attribute-column universes), layout states
(builder/dense/editable/floating) with exactly two renaming points, a
namespaced kind registry with statically reserved dialect ids for the
bootstrap stack, a generic tree porcelain (Tree/NodeList cursors,
construction, mapchildren/copy_ast, provenance walks over graph-qualified
:source chains), compact!-as-GC (compact_graph!/collect_syntax!), verifier,
printer/parser, and a reference interpreter. Zero dependencies.

Wiring: UnifiedIR joins TOP_LEVEL_PKGS (symlinked to the julia share
directory), is bootstrapped into Base immediately before JuliaSyntax
(base/Base.jl) — JuliaSyntax's SyntaxGraph runs on this substrate — and its
sources join COMPILER_FRONTEND_SRCS so sysbase rebuilds on change. The
Base-baked instance keeps its kind registry clean of the test dialect
(registration is gated to package mode).

Co-Authored-By: Claude Fable 5 <noreply@anthropic.com>
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      One storage core: SyntaxGraph wraps UnifiedIR.AttrGraph — kind is a real
core column (the :kind attribute is a Dict-shaped view of it), children are
STMT-tagged words in the shared operand pool addressed by packed range
words, and the historical edge_ranges/edges/attributes properties are
preserved exactly (identity-stable views; is_compatible_graph semantics
kept). compact_graph! gives lowering the GC over syntax graphs it always
wanted.

One porcelain: SyntaxTree{Attrs} = UnifiedIR.Tree{SyntaxGraph{Attrs}} and
SyntaxList = UnifiedIR.NodeList — child indexing, attribute properties,
newnode/newleaf/mknode/mkleaf/mktree, copy_attrs!/mapchildren/copy_ast,
provenance walks, structural isapprox and printing are UnifiedIR generics;
JuliaSyntax keeps only the genuinely syntax-specific parts (the Kind
registry wrapper, SourceRef/source-text machinery, the leaf payload
convention, parser integration, prune/unalias/@stm).

One kind registry: the historical module-id mechanism re-plumbs into the
shared UnifiedIR registry through register_kinds! — kind modules become
dialects claiming contiguous opcode blocks (range predicates and
BEGIN_/END_ markers preserved), the bootstrap stack claims statically
reserved dialect ids (JuliaSyntax=1, JuliaLowering=2, formatter=3; core=0)
so K"..." literals stay compile-time constants, and syntax K"call" and
core K"call" are distinct kinds sharing one numbering space. Kinds
re-register in __init__ (the registry is UnifiedIR session state);
numbering is deterministic, keeping baked constants valid.

Dual-mode: bootstrapped into Base it binds Base.UnifiedIR (included just
before it); as a package it depends on the UnifiedIR package.

Co-Authored-By: Claude Fable 5 <noreply@anthropic.com>
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      JuliaLowering.UnifiedBackend (additive; zero changes to existing sources):
reuses the front half unchanged — macro expansion, desugaring, scope
analysis, closure conversion — and emits structured UnifiedIR region form
directly (if/loop/try region ops, cells for frame variables, sealed exit
terminators) instead of goto linear IR, with graph-qualified provenance:
every emitted statement carries a :source column entry holding the
originating syntax tree cursor, so the generic provenance walk crosses from
optimized IR statements back to surface text (highlightable diagnostics),
and collect_syntax! can GC the lowering graph against live IR.

Pure definitions; nothing calls it during bootstrap, and it bakes cleanly
in the optional sys-JL sysimage stage. Bindings resolve through the
enclosing JuliaLowering (same JuliaSyntax and hence same UnifiedIR instance
in both Base-baked and package modes).

Co-Authored-By: Claude Fable 5 <noreply@anthropic.com>

    


      
  
  
        [image: @Keno]
      
        
  



    
      …on UnifiedIR

The provider side of the substrate (package-mode ONLY; the sysimage
bootstrap never sees it): CodeInfo <-> UnifiedIR boundary converters
(cfg-wrap entry incl. exception handlers; goto/typed exits with phi
synthesis), an inference port running natively on UnifiedIR (differentially
validated at 100% equal-or-better return types against the stock pipeline
on session MethodInstances), optimizer passes (SROA, inlining via
splice_body!, ADCE, structurization, cell promotion), the Queries API, and
activation through the ordinary compiler-replacement mechanism
(Core.OptimizedGenerics.CompilerPlugins.typeinf owner hook +
with_unified_compiler), with every cached result round-tripped through a
verified UnifiedIR shadow.

Loading: Compiler.load_unified!() includes the port on demand into a
Main-rooted carrier module and binds it as Compiler.Unified. On demand
because the stdlib stub fast-path bypasses module evaluation when the
package matches the sysimage copy; Main-rooted because this baremodule
rebinds getproperty to raw getfield for its nested tree, which would break
property-forwarding types. The plugin overload pins invoke_in_world to an
end-of-module sentinel world so the shadow hooks are visible under both
pkgimage and interpreted loading. Tests in Compiler/test/unified/.

Co-Authored-By: Claude Fable 5 <noreply@anthropic.com>
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      - UnifiedIR/test wired into the test harness (choosetests + the
  runtests_vendored project-activation pattern of the other top-level
  packages): substrate, porcelain, kind registry, provenance walk,
  compact!/collect_syntax! GC, acceptance/fuzz/splice suites.
- UnifiedIR/demo/provenance_demo.jl — the one-stack demonstration under the
  built binary: parse -> JuliaLowering front half ->
  UnifiedBackend.lower_to_ir (graph-qualified :source cursors) ->
  Compiler.Unified inference + UnifiedIR optimization -> highlight() of the
  exact surface text an optimized statement came from -> print_ir with
  per-statement source excerpts -> collect_syntax! (conservative and prune
  policies) -> the same highlight, byte-identical after AST GC.
- NEWS.md entry under compiler/runtime improvements.
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      typed_ir returned the IR handle but its REPL display was the compact
one-liner, which is useless for exploration. IR now shows as the full
print_ir listing under MIME text/plain by default; truncation is opt-in,
globally via display_maxlines!(n) or per-stream via
IOContext(io, :ir_maxlines => n), with a tail note. Core.Const lattice
types render as Const(value) instead of the opaque lattice fallback.
@code_unified is the @code_typed-shaped entry point: argument values or
bare ::T annotations, optimize=false for inference-only IR.
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      In Julia, `yield` reads as task suspension (Base.yield), and the name
should stay available for genuine suspension points in the eventual
await/continuation form (design doc §5.6). The region-value terminator is
now `result`, pairing with `region_arg`: regions take region_args and
feed their owner through result terminators. Mechanical rename across the
core dialect, printer/parser, converters, optimizer, the lowering backend,
and the design document; no semantic change.
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      Add promote_arm_cells!, the if-join leg of §6 cell promotion, by store
sinking: conditional stores in sibling arms become per-arm result values
plus one unconditional post-join cell_set (extract-indexed when several
cells tuple through one if), with the incoming value materialized as a
cell_get before the if under definite assignment. Diverging arms
contribute nothing; handler-observable, maybe-undef and token cells
refuse per the §6 inviolables. In-arm reads reached by arm stores are
rewritten through the reaching store, re-read at transform time so the
rewrite is order-invariant across cells.

optimize_ir! now runs arm and loop promotion to a joint fixpoint: arm
sinking produces exactly the unconditional store shapes the dominating
and loop passes consume, so each round can expose new cases for the
others. This makes the conditional-swap shape in Base.gcd (a, b = b, a
under an if) promote fully: typed_ir(gcd, (Int,Int)) retains zero cell
ops, and the corpus optimizer wall drops ~18% (the earlier promotion
shrinks the IR for every later round).

The passes record their join placements in PROMOTION_TRACE when the
completeness harness asks for them.
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      Add the fourth §6 join-point class: liveness-pruned, IDF-placed SSA
construction for frame cells over cfg-op block graphs. Phis are block
region args; incoming values ride the edge bundles of block terminators
and of sealed exits of nested islands that land on our blocks mid-block
(§5.5) — a mid-block edge exports the reaching definition at the sealed
sub-op's member position, which stays well-defined through handler-
nested exits because candidate stores are all direct block members and
cannot execute mid-try. The incoming value is a cell_get inserted
before the cfg op under definite assignment, folded by the dominating
pass next round. Entry-leading cell_new (NewvarNode form) is honored by
invalidating the incoming value.

Soundness rule found by the DF harness: when a loop body lies strictly
between the cfg op and the cell declaration, cell memory is carried
ACROSS iterations through the island's sealed continue/break exits, so
deleting island stores would leave the next iteration's incoming read
stale — such cells refuse unless the island is store-free for them.
Dissolving that class needs exit-value threading through sealed exits
(deferred; the dominant remaining stock-oracle exception).

promote_arm_cells! now also fires inside island blocks — its transform
is local to the if's region subtree, and its post-join store is exactly
what the island and block passes consume — and optimize_ir!'s promotion
fixpoint includes the island pass. Stock-oracle violations on the
Base/stdlib corpus drop from 38 bodies to 16, all in the documented
exit-threading class; corpus cell-op elimination rises from 20% to 55%.
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      Substantiate that the §6 join vocabulary — if results, loop region args,
loop break values, island block args — projects the iterated dominance
frontier onto the region tree, three ways:

- classify_residual_cells: every cell surviving the isolated promotion
  fixpoint (promotion_fixpoint!, the five promotion passes to a joint
  fixpoint plus dead-cell dropping) carries a documented exception class
  (escape/token, throw-edge/handler, maybe-undef, island exit-threading,
  refused multi-level exit); UNCLASSIFIED is a completeness bug. The
  stock oracle demands the classes match stock's own outcome: where
  code_typed fully mem2reg's (slot-, Box-, and undef-guard-free), no
  stray residuals may remain.
- CellFuzz: a structured fuzzer emitting interpretable core-dialect
  bodies with random nested if/loop/try, sibling-arm swaps, multi-level
  exits, guarded maybe-undef reads, and handler interactions; each case
  runs a semantic differential (same values, same thrown errors) across
  the fixpoint, plus classification totality. 10k cases clean.
- df_correspondence: flatten the pre-promotion body through the exit
  converter, compute stock slot2ssa's liveness-pruned IDF per cell, and
  check the recorded promotion placements (PROMOTION_TRACE, id-translated
  round-by-round through the compaction RemapSets, region ids for island
  phis) land exactly on those blocks; statically dead code is excluded on
  both sides. Zero missing placements on the corpus and fuzz samples.

The DF leg caught two real bugs during bring-up: an order-dependent
stale-operand rewrite in the arm pass and the island backedge-staleness
unsoundness — both fixed in the pass commits.

bench/unified_completeness.jl runs all three legs at scale (600-body
corpus, 10k fuzz, seeded); test/unified/completeness.jl carries the
regression shapes: the gcd swap, nested depth 3, all-diverging-but-one,
maybe-undef and throw-edge refusals, island phi placement and the
staleness refusal, and a seeded 800-case battery.
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      The claim, the five promotion passes and their IDF projection, the
backedge-staleness rule, the machine-checkable exception classes, and
the three-legged verification harness (classifier + stock oracle,
structured differential fuzzing, dominance-frontier correspondence).
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      The extract index was 0-based (an LLVM extractvalue habit). This is
Julia: the index is now exactly getfield's, so the extract<->getfield
mapping at every boundary (canonicalization, converters, tfunc) is the
identity instead of a +-1 that each site had to remember. Producers,
consumers, tests, and the design document flipped together.
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      promote_cells! refused any cell touched inside a cfg island wholesale.
The dominating case is region-local, so the refusal was stronger than
needed: dominates_for_cell only walks region nesting, meaning a store
proves dominance either from outside the island (it executes before the
whole cfg) or from the same block subtree (blocks execute their members
in order, and re-entry re-executes from the top, so the store
re-executes before the get on every iteration). Cross-block flow never
establishes region-static dominance, so nothing unsound gets through.

The one genuine island hazard is a positionally-later store reaching an
earlier get across island back edges — invisible to shares_loop, which
only knows structured loop bodies. The blanket refusal was load-bearing
for exactly that case; it is now guarded precisely by shares_island in
the backedge-reach test.

This lets single-arm store/read clusters inside island blocks promote,
composing with the arm and island passes. The interpreter's
undefined-cell-read diagnostic now names the reading statement.
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      The one deferred capability behind every remaining stock-oracle
violation: a loop whose backedge originates inside a cfg island (the
escape_string shape — body collapsed to a goto island, continues
carrying no values) kept its cells in memory because deleting the
island stores would leave the next iteration's incoming read stale.

Island side (promote_island_cells!):
- When the island-entry value is OBSERVED (a symbolic resolution over
  reads, live phi edges, and the entry phi decides), the value THREADS:
  the loop grows a carried arg whose init is the store reaching the
  loop, every continue targeting it appends the reaching definition at
  its exit point (the pass's own per-block dataflow, including
  mid-block sealed exits and exits through handlers), and island reads
  take the arg. An UNOBSERVED entry value needs no threading at all.
- Post-loop reads keep memory, fed by ONE unconditional store of the
  loop's exit value (the exit result is the carried tuple; the loop's
  result must be otherwise unconsumed, and breaks refuse).
- cell_new generalizes from entry-leading to per-block KILL events in
  the dataflow; outside cell_news in the declaration pattern are
  accepted.
- The island entry block counts its implicit in-edge as a join: with a
  single internal backedge the entry phi was previously missed, reads
  collapsed to the pre-island constant, and the island spun forever.

Loop side (promote_loop_cells!), the compositional half:
- Loops that already carry values compose: new args/inits/continue
  values append after the existing ones; the exit tuple indexes past
  slots an earlier promotion claimed (breaks pad with nothing); a loop
  whose result some user consumes only takes pure carried promotion.
- Post-loop reads that cannot anchor for direct exit threading — and
  post-loop STORES, previously a wholesale refusal — SINK one
  unconditional store of the exit value right after the loop, keeping
  pre-loop stores for the paths that skip it. Each fixpoint round then
  consumes the sunk store at the enclosing level (countlines' inner
  levels resolve this way).
- The carried-arg INIT gets a backedge-hazard rule: any other store
  sharing an enclosing loop with L reaches L across that backedge, so
  the region-static init is stale from iteration 2 unless it re-executes
  inside the INNERMOST loop that store shares with L. Pregets use the
  same per-store innermost rule (a dominating store inside the shared
  loop shadows the carried-back value). Doubly-carried cells (the inner
  init would need the outer carried value) refuse, classified
  :refused_multilevel_exit, and execute correctly through memory.

Soundness rules the extended fuzzer differential forced, all with
seeded regressions:
- store sinking refuses when the rewritten region sits in a try body
  while the cell has uses outside it (§6 throw-edge: a swallowed
  exception exposes mid-try memory to post-try readers) — applied
  uniformly to the arm, loop, and island passes;
- a JOINING arm can leak mid-arm through a nested sealed continue/break
  whose target lies outside the arm: its stores stay in memory (the
  post-join store merely re-stores the same value on the join path);
  exits to loops inside the arm and frame-ending returns do not leak;
- _reach_ed's diverge-cut (a diverging terminator on the store's side
  cuts fall-through) applies only to the loop pass's per-iteration
  queries, where the carried arg covers backedge flow — memory-semantics
  callers keep seeing diverged stores.

Stock-oracle violations drop from 16 bodies to 2, each an analyzed
boundary: code_lowered (definite assignment provable only
path-sensitively — stock proves it during inference constprop, and §6's
maybe-undef rule is inviolable) and countlines (one doubly-carried
cell). escape_string's kwbody reaches ZERO residual cells; corpus cell
elimination rises from 55% to 70%.
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      CellFuzz grows genisland!: cfg islands of 2-3 blocks with cell traffic,
forward br_if/goto edges, bounded internal backedges, result joins,
structured ifs/loops inside blocks (islands nest through them), and —
under an enclosing loop — sealed continue exits straight out of a block
(the escape_string shape). Termination stays guaranteed: private
counters gate every backedge, and backedge blocks always keep a forward
false edge.

The differential immediately earned its keep, catching four real
promotion miscompiles (the missed entry phi on single-backedge islands,
the stale carried-arg init on doubly-carried cells, store sinking
across swallowed-exception boundaries, and joining arms leaking through
nested sealed exits) — fixed in the pass commit, pinned here as seeded
regressions. Interpreter diagnostics carry statement ids now, so
outcome() strips them before differential comparison.

completeness.jl adds the threading testset (the escape_string textual
shape, the single-internal-backedge entry-phi regression, the
doubly-carried refusal) and the seeded miscompile-regression battery.
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      Move exit-value threading from deferred to implemented: the threading
rules, the init backedge hazard, the unobserved-entry shortcut, loop
store sinking, and the narrowed exception rows (:island = path-sensitive
definite assignment; :refused_multilevel_exit = doubly-carried cells).
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      promote_cells!'s backedge-reach hazards (a later store reaching an
earlier get across a loop backedge or island re-entry) learn the
innermost-shadowing rule: the hazard is void only when the get's
reaching store re-executes before the get on every such re-entry —
inside the INNERMOST loop, and under the INNERMOST cfg island, that the
interfering store shares with the get. Matching an outer island was not
enough: an island counter initialized in an outer island's block and
carried around an inner island's backedge was constant-folded to its
initializer, spinning the inner island forever (caught by the fuzzer
differential as a live non-termination, seed 24242 case 153).

fold_constant_branches! only inlines JOIN (result-terminated) arms:
splicing a diverging arm mid-region leaves two terminators, and
truncating the tail behind it silences the verifier exactly when a fold
acted on unstable mid-round inference.

The interpreter gains an optional execution budget (_FUEL): harnesses
set it per run so a non-terminating miscompile becomes a diagnosable
failure naming the statement instead of a hung batch. Undefined-cell
reads throw UndefVarError(:cell) — the same error the
definedness-as-data guards throw — so differentials compare thrown
errors exactly.
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      structurize!'s structural rebuilds move statements wholesale, and the
moved statements' order keys could end up inconsistent with the
(correct) edit lists: comes_before then lied about pre-loop stores vs
in-loop reads, silently corrupting every order-based analysis
downstream. On real bodies this manifested as bogus maybe-undef
verdicts, unbounded definedness re-splitting (67 carried args on a
2-arg loop), premature constant folds of definedness guards, and a
miscompiled s_mypow. One relabel_okeys! from the edit lists at the end
of the pass restores the invariant.

This was a latent landmine for every editable-order consumer since
structurize! existed; the promotion machinery merely made it visible.
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      …d args

Three mechanisms close the remaining ordinary-slot residual classes;
the 600-body stock-oracle violation list is EMPTY.

promote_undef_cells! (definedness as data): maybe-undef cells rewrite
into a definitely-assigned value cell (dummy-initialized at the
declaration) plus a parallel Bool definedness cell — stores set it,
cell_new clears it, cell_isdefined reads it, and undominated reads
acquire a joining guard (if !def; throw(UndefVarError); end). Both
cells dissolve through the ordinary join machinery, placing the Bool
joins on exactly the classical dominance-frontier points; guards
constant-fold wherever definedness is provable. Kill-aware (with
non-declaration cell_news every read is guarded) and idempotent (cells
split only when the declaration-point initializer will dominate every
rewritten use — editable order, not dense ids).

Island totality: non-dominating outside uses BEFORE a threaded loop are
plain memory traffic (conditional pre-loop stores just poison the
carried init); outside declaration-pattern cell_news accepted;
store→site dominance may cross guard regions (a guard evaluates
entirely after the store whenever the site runs at all).

Nested carried args (MEMORY-INIT): a carried init that is stale across
an enclosing backedge becomes a cell_get immediately before the loop,
with the exit store keeping that memory current — the enclosing loop's
next fixpoint round consumes the get/store pair as ordinary body
traffic, so doubly-carried cells (countlines) dissolve one nesting
level per round. Refused when a multi-level exit inside the body can
skip the exit store (caught as a live miscompile by the differential).
Loops whose result some user already consumes rebase scalar consumers
through extract(L, 1) before the exit tuple grows.

optimize_ir! runs the promotion fixpoint once more after the round
budget (late-inlined callee cells were arriving after the last round),
and the round-internal fixpoint includes the undef split.

The residual taxonomy is two-category (completeness.jl): the v1
representation choices :handler_crossing (pending exception SSA),
:gc_token (pending pairing-rule values), :box_capture (producerless) —
everything else is a bug the harness fails on. The DF harness credits
the definedness Bool's placements to the original cell, counts
NewvarNode kills as stock defs, and the stock oracle machine-checks
PhiC/Upsilon (or stock undef guards) for :handler_crossing and Box for
:box_capture.
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      …able

CellFuzz gains uninitialized cells and mid-flow cell_new re-undefines
(the definedness-as-data shapes); interpretation runs under a fuel
budget so hangs become diagnosable failures; statement ids are stripped
from error strings before differential comparison. Severity split:
classes the machinery eliminates by design (:maybe_undef_read, :escape,
:UNCLASSIFIED) fail the run; :island/:refused_multilevel_exit — the two
open classes on adversarial fuzz shapes, zero corpus-wide — are counted
and reported as open work.

bench/unified_fresh.jl prints the acceptance table from one cold
process: all ten escape_string kwbody specializations, gcd/_gcd,
countlines, code_lowered — every headline number reproducible by a
single command, with an in-process determinism check. Tests updated to
the new contracts, and the seeded miscompile-regression battery pins
every bug family found this cycle (stale carried inits, sealed-exit
skips, order-key corruption, inner-island constant-folds, definedness
kill-awareness).
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      `if %6 :: Float64 {` read as an assertion about the condition (and
`loop (inits) :: T {` as one about the init tuple). The statement's
result type now trails the final closing brace — `} :: Float64` —
where it unambiguously belongs to the owner. Printer, parser, golden
tests, and the design document moved together.
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      index (orientation + where things live), tour (hands-on from
@code_unified through the builder, text round-trip, and the reference
interpreter), concepts (statements/regions/layout states/kinds/columns/
cells), the text-format reference, and a pass-writing guide (mutation
vocabulary per layout state, the RemapSet discipline, visibility rules,
a checklist). The normative spec remains docs/design.md; these pages
are the accessible entry points.
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      Move the join-point cell-promotion passes out of Compiler/src/unified/sroa.jl
into UnifiedIR/src/promote.jl: forward_if_results!, promote_block_cells!,
promote_arm_cells!, promote_loop_cells!, promote_island_cells!,
promote_undef_cells!, their dominance/reachability helpers, PROMOTION_TRACE,
and is_diverge_kind (from structurize.jl), plus a new promote_fixpoint!
driver (the promotion-only joint fixpoint optimize_ir! previously inlined).

The passes are Julia-semantics-free; the one type-lattice consultation
(loop-carried promotion's unconditional-continue check) becomes a
stmt_value hook, with a substrate-default operand_static_value that reads
inline/pool/global constants only. Compiler.Unified binds the suite back
under its old names and passes its inferred-Const reader as the hook, so
the optimizer pipeline is unchanged; lowering (JuliaLowering's capture
analysis) can now run the SAME machinery — shared functions, not a copy.
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      The exception-join slice of the PhiC/Upsilon successor plan (§6): a frame
cell stored in a try's body and/or handler gains one unconditional post-try
store of the try's threaded result. Nothing moves or disappears — on every
path reaching the join the threaded value equals the cell's memory (last
direct arm store, or the incoming value for a storeless joining body under
definite assignment), so the inserted store is a semantic no-op whose only
effect is giving promote_cells! a dominating definition below the throw
edge. Handler reads keep observing memory (§6 throw-edge rule untouched);
joining handlers without a store are refused while the body stores (an
exception between body stores and the terminator would reach the join with
memory the thread cannot name); the idempotence trigger requires a post-try
read the new store would dominate, guaranteeing one firing per (try, cell).

Wired into optimize_ir!'s joint promotion fixpoint, promote_fixpoint!, and
the completeness harness's promotion_fixpoint! (the cellfuzz differential
covers it: handler-store-read-after-try shapes now promote — fuzz residual
:handler_crossing 1037 -> 1031 per 800 cases, execution differential green).
This is what turns try/catch definite assignment into value captures for
the closure-capture analysis (julia#15276).
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      Decide boxed-vs-value capture with the shared UnifiedIR cell-promotion
machinery instead of the syntactic assigned-once rule. resolve_scopes now
runs analyze_captures_precise! after the flisp-parity def/use pass; it only
WIDENS BindingInfo.unboxed (monotone over stock — never a regression). Per
lambda, per captured native variable v and creation site C, value capture is
legal iff (a) no lambda capturing v stores to it (tree fact), (b) no store
to v can execute after C — forward order via the shared comes_before /
_may_reach helpers plus the multi-shot loop-backedge rule, where a
re-declaration inside the shared loop (fresh binding per iteration) cancels
the hazard, and (c) a single defined value reaches C, joins included — which
is precisely cell promotion: the lambda body is lowered to throwaway
analysis IR by the UnifiedBackend emitter in a new capture-analysis mode
(candidates forced to frame cells; creation sites emit CAPTURE_SITE markers
holding one cell_get per captured candidate; nested lambda bodies skipped;
unknown forms become checked-opaque calls), and the verdict is whether
UnifiedIR.promote_fixpoint! — the SAME fixpoint Compiler.Unified runs —
resolved the site's cell_get to a reaching definition. The fixpoint runs
without definedness-as-data so maybe-undef captures keep the shared
container and use-time UndefVarError semantics.

Newly value-captured (boxes gone, type instability with them): variables
assigned in both if-arms before capture, try/catch definite assignment
(via the new promote_try_cells!), conditional assignment feeding
comprehensions/do-blocks. Stays shared, exactly as before: mutation after
capture, multi-shot loops, closure-written captures, maybe-undef captures,
recursive local functions. Any form the analysis emitter does not model
bails to the stock verdicts (UnsupportedForm; ACP_STRICT rethrows internal
errors for tests). Test suite parity: 8624 pass / 113 broken / 0 fail, both
sides; the new capture_analysis testset seeds the must-stay-shared cases as
executable soundness sentinels.
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      When the capture analysis proves a variable must stay shared, type the
container: BindingInfo.box_type carries a container type (Base.RefValue{T})
that closure conversion threads everywhere Core.Box appeared — the closure
type field (eval_closure_type accepts a Type alongside the box flags), the
declaration-point allocation, setfield!/getfield/isdefined accesses (field
:x instead of :contents). Eligibility is decided on the same analysis IR as
the boxing verdicts: T must be provable at lowering time (a declared type
resolving to a constant — conversion already funnels every store through
convert — or the join of all store RHS literal types, collected across
nested lambda bodies too), and the variable must be undef-safe (every home
read/query and capture site store-dominated per the shared §6
dominates_for_cell checker, declaration-position cell_news only) because a
typed container's empty state can be unobservable — maybe-undef captures
keep Core.Box and their use-time UndefVarError.

This types the boxes precision cannot remove: mutation-after-capture with
literal stores becomes RefValue{Int} (the whole function then infers
concretely), declared-type counters and multi-shot loop captures become
RefValue{T} while keeping shared-mutation semantics. Untypeable stores
(x = x + 1 on an undeclared variable) honestly keep Core.Box.
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      lower_to_ir already covers ordinary closures (conversion lifts closure types
and methods to the toplevel thunk, so enclosing bodies and closure bodies
lower as plain methods); the module docstring claimed otherwise — fix it and
seed an in-tree corpus (test/unified_backend.jl): 16 sources, closure cases
included (value captures, Core.Box, typed RefValue containers, generator,
do-block), each lowered, L1-verified, and differentially executed on the
reference interpreter against native definitions, plus undef-semantics and
no-Box-in-IR assertions.

UnifiedIR/demo/capture_zoo.jl is the cold-runnable julia#15276 demonstration:
per-case capture decisions and inferred return types (stock flisp vs the
mem2reg analysis), a 12-point execution differential (mutation visibility,
multi-shot loops, undef errors — must match), and microbenchmarks (escaping
join capture 29x, typed counter 14x on this machine).
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      Document the implemented pre-closure-op slice of §5.7: the exact
value-capture legality criterion (no closure-internal stores; no store
executable after the creation site, with sibling-arm exclusivity and the
multi-shot backedge/fresh-declaration rule; definite assignment through
joins = cell promotion), where it runs, and how maybe-undef and typed
containers behave. docs/closures.md is the worked julia#15276 zoo: per-case
decisions, why each holds, the regression sentinels, and the honest limits
of lowering-time typing.
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      Add JuliaLowering.ACP_TRACE (an observation hook, nothing = off): the
capture analysis hands the callable its throwaway UnifiedIR as emitted and
again after UnifiedIR.promote_fixpoint!. The demo prints both listings for
three instructive cases: the if-arm join whose CAPTURE_SITE marker operand
resolves to the if result (value capture), mutation-after-capture — where
the marker also resolves but the criterion-(b) pre-check on the emitted IR
(the cell_set visibly AFTER the marker) vetoes value capture — and the
maybe-undef capture whose cell survives the fixpoint outright (no
definedness-as-data in analysis mode), keeping the shared container.

Co-Authored-By: Claude Fable 5 <noreply@anthropic.com>
Claude-Session: https://claude.ai/code/session_01AecTAWDkYTxeaTQYT8NEhM

    


      
  
    
      …ure ops

The obvious question, answered where people will look: in the §5.7 closure
region form the captured reads sit behind an activation boundary the §6
promotion rules refuse by design (ACT_IMMEDIATE gates), so decisions only
fall out structurally once the P3 late-capture visibility machinery exists.
The CAPTURE_SITE marker is the degenerate immediate form — snapshot reads at
the creation point, judgeable by the v1 fixpoint as-is — and collapses into
the closure-op formulation when that lands.
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      Give the already-registered K"closure" kind its activation semantics: one
ACT_DEFERRED REGION_BODY region whose leading region_args are the params,
an optional INLINE flags operand (bit 1 = isva), and the closure value as
the op result. The L1 verifier gains the closure deltas: the result-feeding
class (a `result` whose region is owned by a closure is an error — bodies
exit via return/unreachable), the cell-class boundary rule (a cell op
reaching a frame `cell` across an ACT_DEFERRED boundary requires
cell_shared; the ACT_RESUME variant is edge-defined for cfg await and
deliberately not keyed), closure-op operand/region discipline, an
activation check on cfg edge bundles, and the rule that only closures own
deferred regions. Dead regions become invisible to verification until
compact! drops them, which lets dense-state DCE tombstone whole closure
subtrees.

Effect composition is now mode-aware (§3.3): closure creation registers as
REMOVABLE, UnifiedIR dce! deletes unused closures on their creation-site
flags alone, and Compiler.Unified's adce_region_ops!/removable_subtree
skip deferred regions instead of refusing them (resume regions stay
refused).

The reference interpreter executes closures via a callable UClosure: the
creation-time snapshot takes the free slots from the new
closure_environment(ir, s) analysis (the single source of truth for the
derived environment — ordered values and cells referenced from the
deferred subtree but defined outside), values by value and CellBox cells
by reference, so cell_shared sharing and multi-shot loop snapshots fall
out. Call-time exceptions unwind to the call site's handler for free.
The textual format prints/parses the closure form (isva as a trailing
`...`).
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      …xpoint

The mem2reg suite gains the capture-promotion pass (§5.7): a `cell_shared`
cell read inside deferred regions is rewritten to value captures when the
precise criterion holds. (a) no write to the cell inside any deferred
region and (b) no write can execute after any home-frame closure site —
the criterion-(b) machinery (comes_before + _may_reach sibling-arm
exclusivity + the multi-shot backedge rule) relocated from the
capture-analysis sidecar onto IR positions, with the fresh-binding-per-
iteration cancellation in its structural form: the backedge hazard is
cancelled only when the CELL ITSELF is declared inside the shared loop (a
fresh shared box per iteration). A `cell_new` deliberately does not cancel
— on a shared cell it re-undefines the one box every extant closure
aliases, so it counts as an observable write instead. (c) — a single
defined value reaches each site, joins included — is judged by the
standard fixpoint itself on a throwaway scratch copy: the candidate is
demoted to a frame cell there, one probe cell_get per site is planted at
the creation point under a marker call (the sidecar's device relocated
onto real IR), and the fixpoint runs without definedness-as-data; an
unresolved probe means maybe-undef or ambiguity and the cell keeps the
shared container with use-time UndefVarError. Committing mirrors the
judged copy — probe before each site, in-deferred reads rewritten to it (a
legal by-visibility capture), cell demoted to frame class — and later
rounds finish the home promotion, so a fully-resolved cell disappears.
The `boundary` parameter documents the await seam (resume = live-at-
suspension snapshot replacing (b)); only :deferred is implemented.

The activation-guard audit found one wrong-altitude gate:
_promote_cells_of_loop! refused whenever the loop's OWN region was
non-immediate, blocking all activation-LOCAL promotion inside closure
bodies; the gate now applies to regions the enclosing-arm chain crosses.
All other helpers hold: dominates_for_cell/_cell_dominates_ed/
_body_path_ok/_post_anchor gate boundary CROSSINGS only, and the frame-
cell boundary rule (L1) plus the cell_shared kind filter keep every other
pass from ever comparing positions across activations.

Tests: IR-level mirrors of the JuliaLowering capture sentinels (arm/try
joins resolve; store-after-creation, store-inside-closure, multi-shot
backedge, maybe-undef all stay shared; fresh-cell-in-loop cancellation;
nested transitive captures; activation-local promotion inside a deferred
body; no-op on closure-free IR) plus a seeded closure-shape fuzz battery
(300 iterations, 517 closures) with interpreter differentials before and
after the fixpoint in both configurations, through a textual round trip.
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      …ization

lower_to_ir's default path now consumes the PRE-closure-conversion tree
(post-resolve_scopes): supported local functions emit real `closure` region
ops (params as deferred-region args), and the emitter stops deciding
captures — captured mutable locals get `cell_shared` plans (created at
their K"local" site when one exists, so a loop-local declaration yields a
fresh shared box per iteration), assigned-once/dominating captured locals
stay plain SSA values that in-deferred reads reference by visibility, and
unassigned captured arguments capture their region_arg directly. The shared
promotion fixpoint (promote_capture_cells! included) then decides
value-vs-shared structurally. Scan/planning cover nested method lambdas as
conditional subpaths; frames are entered/exited with their own handler,
break-target, sparam, and return-type scopes; is_ssa desugaring temps (which
scope analysis keeps out of locals_capt) are owned by the frame the scan saw
them in.

Materialization (materialize.jl) turns residual closure regions back into
runtime closures: the capture set IS closure_environment; the type comes
from the existing eval_closure_type machinery (value captures
type-parameterized, surviving shared cells Core.Box or the binding's proven
Base.RefValue{T}); the deferred region is extracted into a standalone
method IR (region 1 = #self# + params, captures via getfield, shared-cell
ops via container field ops, nested closures recursively); the op becomes
apply_type + `new`; and a trampoline method on the new type interprets the
extracted IR, so instances are callable and differentials cross the call
boundary inside UnifiedIR with no aliasing to natively-created types.
Surviving shared cells in the frame lower to the same containers, keeping
use-time UndefVarError with the right variable name through the emitted
guards. promote_capture_cells! learned to accept in-deferred cell_isdefined
guards: a resolved probe proves definedness at the creation site, which
under (a)+(b) equals definedness at call time, so the guards rewrite to
`true` on commit (maybe-undef cells still keep them and the shared
container).

v1 bails (multi-method/kwargs local functions, `where` sparams, varargs,
declared return types on local functions, opaque closures, captured_local,
signatures referencing locals, enclosing-sparam captures) fall back
per-top-level-statement to the eager convert_closures path — loudly, per
the fidelity rule. The whole existing corpus lowers through the region path
(REGION=15/EAGER=0), with new region-corpus differentials (joins, try
joins, counters, typed containers, loop-fresh, multi-shot, recursion via
the Box'd self-capture fallback, nested closures, undef-at-use) and bail
tests asserting the fallback fires.
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      …ions

analyze_captures_precise! keeps its entry point and BindingInfo/box_type
outputs, but the decision machinery is no longer a sidecar: the analysis IR
now emits REAL `closure` region ops at creation sites — each deferred body
is the site's capture footprint (one cell_get per captured candidate, plus
a synthetic cell_set for candidates some capturing lambda stores to, making
criterion (a) a structural fact) — with candidates as `cell_shared` cells
created at their K"local" site (a fresh shared box per execution, the
structural form of per-iteration rebinding the backedge rule keys on).
The shared fixpoint's promote_capture_cells! then decides captures on this
IR exactly as it does on real lowering IR, and the per-variable verdict is
read off structurally: a candidate whose cell_shared survives with an
in-deferred use stays shared; a resolved candidate's reads were rewritten
to value captures.

CaptureSiteMarker, the marker emission, the sidecar's private criterion-(b)
pre-check (_acp_store_observable_after + the unsafe_after machinery), and
decl_regions are deleted — that logic lives inside the pass now. The
undef-safety check for typed containers reformulates capture reads as
"store-dominated at the creation site" (in-deferred reads execute after the
site and home stores never un-define), counting home-side stores only.
ACP_TRACE stays; the capture-zoo demo's IR section shows the closure-region
form before/after the fixpoint, with the verdict table unchanged (same
wins, same honest limits, execution differential all-MATCH).
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      design.md §5.7 (both copies stay byte-identical with the workspace copy):
the scoping note now records the implemented v1 closure-op slice — the
derived environment (closure_environment), the op discipline, and the L1
activation rules (result-feeding class, the ACT_DEFERRED-keyed cell-class
boundary rule with the ACT_RESUME copy-semantics carve-out, exit/edge
boundary rules, mode-aware effect composition, call-site throw binding) —
plus the structural capture decision (promote_capture_cells!'s (a)/(b)/(c)
with the fresh-cell-in-loop cancellation), lowering materialization, the
remaining eager fallbacks, and the await sharing seam. §3.3/§5.8 closure
mentions updated from "enters at P3" to the implemented slice.

closures.md replaces the marker story with the closure-region
representation; concepts.md's residual-cell taxonomy now names the
must-share classes instead of "pending closure optimization".
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      …ibility)

Lowering is not allowed to type a shared capture container: resolving a
declared type expression reads the binding table, and joining store RHS
literal types is inference — both outside what lowering may do (the
envelope rule, now recorded verbatim in UnifiedIR/docs/closures.md:
"isdefined->Bool, sinking closure definitions..., and anything else that's
visible structurally"). Remove the BindingInfo.box_type mechanism
end-to-end: the typed-container eligibility analysis (declared-type
resolution, literal-store joins, the undef-safety checker) in
capture_analysis.jl, the container-type threading in closure conversion
(field flags back to Bool, :contents everywhere), eval_closure_type's Type
branch, and the RefValue paths in the region-path materializer. Shares are
untyped Core.Box, exactly as flisp emits today; the precise capture
DECISIONS (structural mem2reg on the closure-region IR) are untouched —
they are squarely inside the envelope. Typed-cell materialization for
unavoidable shares belongs to the compiler's late-materialization pipeline
after inference.

Test migration keeps the semantic content: the must-stay-shared sentinels
still assert sharing plus executable semantics (mutation visibility,
multi-shot loops, use-time UndefVarError, the declared-type convert
funnel); the RefValue field-layout assertions and the typed-counter
return_types check are deleted from the lowering suite (they belong to the
compiler pipeline). The capture-zoo demo's shared rows honestly show
Core.Box again.

Co-Authored-By: Claude Fable 5 <noreply@anthropic.com>

    


      
  
    
      The envelope rule allows exactly one code motion: "sinking closure
definitions (as long as they haven't been used yet)". Creation is pure, so
moving a whole pure creation statement down its block to just before the
first statement that mentions any binding it assigns is unobservable — and
a store that sat between creation and first use now lands BEFORE the sunk
creation, where capture criterion (b) holds: `x = 1; f = () -> x; x = 2;
f()` becomes a VALUE capture of the post-store 2 (strictly better than the
shared box: one snapshot, no allocation, precise inference downstream).

`sink_closure_definitions!` runs on the scoped tree inside
`resolve_scopes`, before `analyze_captures_precise!` and before EITHER
lowering path reads the tree — the capture decision and the emitted
creation position cannot disagree, because every consumer (the
capture-analysis IR, `convert_closures`, the UnifiedBackend region
emitter) consumes the same already-sunk statement order; the position rule
has exactly one implementation. v1 is deliberately conservative: whole
pure creation statements only (`_sink_match` whitelist over the
closure-conversion machinery), same block only, method bodies only (never
toplevel thunks, which pin closure-type definition and world-age effects);
confinement requires every outside occurrence of the created bindings to
sit in a later statement of the same block; skipped statements may not
mention them anywhere in their subtree (a capture is a use, `@isdefined`
is a use, an alias is a use), may not carry `@label`/`@goto`, and a
skipped `function_decl` counts as mentioning every variable its closure
CAPTURES — instance materialization happens at the decl and reads each
captured binding there, a mention outside the decl's subtree when the
closure's methods sit in separate `method_defs` statements (kwargs
closures split this way: sinking the kw-body's bare decl past the
sorter's decl would make the sorter capture an undefined variable —
regression-tested both here and by the pre-existing kwargs boxing test
the gap broke). Skipping
may-throw/early-exit statements is sound: on such a path control leaves
the block and, by confinement, nothing that can observe the binding is
reachable; loops re-enter from the top and re-run the sunk creation.

Tests assert both directions with executable differentials: the sinking
wins (zoo3-class, store inside a skipped `if`, early-exit skip, assigned
argument) and the must-stay-shared blockers (use-before-store, `@isdefined`
between, mutually-capturing pair), plus a 200-program seeded source-level
fuzz battery run differentially against stock lowering with an asserted
shape histogram (store-before-first-use ≥ 50 cases) — a decision/emission
position mismatch would surface as a differential, never a green run. The
capture-zoo demo gains the zoo3b counter-case and shows the sunk closure op
in the before/after IR section.
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      The authorized Part 3 representation: a mutably-captured variable owned
solely by ONE closure merges its shared container into that closure as an
untyped MUTABLE field (the closure type becomes a mutable struct; value
captures stay const type-parameterized fields), eliminating the Core.Box —
one allocation and one indirection instead of two. Fields are never
type-annotated: a later assignment in the closure body could read an
updated world table, so the type is unknowable to lowering.

analyze_merged_captures! (end of resolve_scopes, after sinking and the
precise capture analysis) proves applicability purely structurally, per
variable: exactly one capturing closure (tree-checked, so opaque closures
and global methods refuse too); not itself a closure binding (recursion
keeps Box: the container must exist before the instance); the closure
binding a plain local assigned only by its unique function_decl; every
home occurrence classified pre-creation (earlier sibling at the ancestor-
path divergence, uses the local slot that initializes the field at `new`)
or dominated-post-creation (later sibling of a block with a completion-
transparent chain down to the decl — compiled to field ops through the
closure binding); the nearest enclosing loop of the variable declaration
equal to the creation site (one activation, at most one instance — the
multi-shot loop shapes keep Box); no labels/gotos in the frame. Maybe-undef
variables merge as uninitialized trailing fields: `new` initializes a
prefix (ninitialized covers it), creation conditionally setfield!s from
the local, guarded reads keep the use-time UndefVarError with the right
variable name, and `@isdefined` maps to field isdefined. Declared types
keep the store-side convert funnel through setfield!; reads stay
unasserted (the deliberate Part 1 parity choice — stock asserts reads of
declared boxed locals; runtime semantics identical, typing is the compiler
pipeline's job).

Both lowering paths apply the verdicts: eval_closure_type takes field-kind
codes (value/box/mutable/mutable-undef; const attrs on non-merged fields
of mutable structs), convert_closures emits the field operations, and the
region path's materializer turns a merged residual cell_shared into the
mutable field — in-body cell ops become field ops on #self#, the `new`
takes the cell's value at creation, later home cell ops become field ops
on the instance, and the demoted init-phase cell is dissolved by a final
promotion fixpoint. The region path conservatively keeps Box for
maybe-undef merges (conditional init needs mid-surgery if regions).
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      The must-stay-shared sentinels keep asserting sharing semantics; the
representation probe becomes two-fold (acp_capture_repr: Core.Box refs +
merged mutable-field kinds read off eval_closure_type calls), splitting
the shared class into merged (usestore, isdefblocks, mutual, counter,
maybe-undef) and Box-keeping (multi-shot loops, backedge stores,
recursion) shapes. New Part 3 assertions cover the applicability edges
(per-iteration loop merge, cross-closure Box fallback, if-arm creation,
argument write captures, label refusal) and named stock differentials run
every affected semantic against flisp lowering (mutation visibility both
directions, multi-shot loops, UndefVarError naming, @isdefined through
the share, convert-funnel InexactError, mutual identity round-trip). A
second seeded source fuzz battery (200 programs, fixed seed, histogram
asserted) generates the mutable-field shapes heavily: write captures,
maybe-undef writes, cross-closure sharing, per-iteration loop mutation,
post-creation home traffic, declared types. Golden IR fixtures
regenerated for the field-kind codes and merged emission; the region-path
corpus gains the :merged expectation (box-free, setfield! on the
instance).
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      closures.md records the Part 3 authorization verbatim, the merged
mutable-field representation and its structural applicability rules, what
still keeps Core.Box and why (cross-closure shares, multi-instance loops,
recursion, region-path maybe-undef), the untyped-fields world argument,
and the read-typeassert parity choice. design.md §5.7 materialization note
updated to the two share representations. The zoo table shows the merged
rows honestly (x::Any (mutable field) vs x::Core.Box), keeps every
differential MATCHing, and adds bench_mutcap: escaping shared-capture
closures in a hot loop, demonstrating the allocation win (Box + closure
vs one object) and the removed indirection.
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      The experimental §5.7 follow-up: `typed_region_ir!` consumes the
UnifiedBackend's PRE-materialization region IR (closure ops +
cell_shared cells, post capture fixpoint) and runs the inference port
extended in place — no second engine, no λ-lattice element:

- `infer_closure!` types deferred bodies "as if" inside the same frame
  fixpoint (value captures SSA, cell captures the content join, params
  joined over visible call sites; refinement barrier + rettype/effects
  isolation per §3.3 mode-aware composition);
- shared-cell contents are a structural fixpoint over every cell_set
  site, home and deferred alike — the same monotone `celltypes`
  accumulator and widening escalator frame cells already use;
- calls whose callee def is a visible closure op take the body's
  return-type join + effects mask; arity-mismatched calls of
  unshifted closures are (Union{}, THROWS);
- NO typed containers, deliberately: a nominal closure's field cannot
  be typed — a later-world assignment can produce a type unknowable
  at the type's (world-persistent) definition time; that optimization
  is reserved for await's late-generated closures. The discipline
  that keeps the in-world answer sound: an ESCAPING closure (any use
  besides call-callee position) degrades its params and poisons every
  cell it captures (reads Any even with monomorphic visible stores —
  any holder can set the untyped mutable capture field); a
  `latestworld` barrier that may execute after creation makes the
  closure unrefinable (`world_hazard`, reusing the capture
  criterion-(b) position machinery). Poisoned cells still compute
  joins (meta channel) for diagnostics and the future await consumer.
- shared cells are excluded from Conditional/typeassert refinement
  subjects (a visible call between test and use may store), matching
  the existing store-forwarding-overlay exclusion.

zoo5b's undeclared counter (`x = 0; inc = () -> (x = x + 1)`) infers
Int64 end-to-end (today: Any). Tests: precision + the load-bearing
escape negative + world-barrier trio + arity/isva/unstable-store/
maybe-undef/nested/multi-shot cases, a 300-case seeded
runtime-soundness fuzz (interpreted values inhabit inferred types),
and a source-level corpus differential (region IR interpreted
natively as UClosures vs stock lowering).
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      zoo5b / declared-zoo5 / escape variant through
Compiler.Unified.typed_region_ir!: inferred rettypes, cell joins, and
the execution differential against stock — containers unchanged by
design (see closures.md).
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      closures.md gains the late-pipeline section (the world argument for
why generic closure fields stay untyped, verbatim; the escape/world
refinement discipline; honest limits). design.md §5.7 note extended
in both copies (byte-identical).

Co-Authored-By: Claude Fable 5 <noreply@anthropic.com>
Claude-Session: https://claude.ai/code/session_01AbNqJDB4j8dy6GqMRUX6DT

    


      
  
    
      The issue's own example (also the manual's "performance of captured
variable" section): an argument conditionally reassigned before the
closure exists. Stock's assigned-once test boxes it; the mem2reg
criterion proves every store precedes the creation and captures the
if-join by value — Core.Box/Any becomes r::Int64, no `let r = r`
workaround. Hot-loop bench: ~2000x (the inferred body vectorizes).

Also make the bench harness consume results through a global sink: a
discarded effect-free loop is dead code once it infers — and ours
infers, so the old harness timed DCE, not the loop.

Co-Authored-By: Claude Fable 5 <noreply@anthropic.com>
Claude-Session: https://claude.ai/code/session_01AbNqJDB4j8dy6GqMRUX6DT

    


  




        




  
  









  
  
    
      This file contains hidden or bidirectional Unicode text that may be interpreted or compiled differently than what appears below. To review, open the file in an editor that reveals hidden Unicode characters.
      Learn more about bidirectional Unicode characters
    
            Show hidden characters
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Cagire: Live Coding in Forth

cagire.raphaelforment.fr · 62 points · Discussion

  [image: Cagire]   AGPL-3.0 · Raphaël Maurice Forment · 2026 · v0.1.9
 
   Download
    	Platform 	Terminal 	Desktop 
    	macOS (Universal) 	zip 	zip · dmg · app 
  	Linux (x86_64) 	zip · AppImage 	zip · AppImage 
  	Linux (ARM) 	zip · AppImage 	zip · AppImage 
  	Windows (x86_64) 	zip 	zip 
  
 Source code and issue tracker on Gitea. You can also compile the software yourself from source!
 About
 Cagire is a step sequencer where each step contains a Forth script instead of typical note data. When the sequencer reaches a step, it runs the associated script. Scripts can produce sound, trigger samples, apply effects, or do nothing at all. You are free to define what your scripts will do. Cagire includes a built-in audio engine called Doux. No external software is needed to make sound. It comes with oscillators, sample players, filters, reverb, delay, distortion, and more.
 Support
 Cagire is free and open source, built by one person in my spare time. Donations keep the servers running, fund the hours I put into building it, and let me keep releasing it under a free license for everyone. If Cagire brings you joy, please consider chipping in.
 ♥ Support Cagire on Ko-fi
 Documentation
 Cagire ships with built-in interactive documentation. Browse it right inside the app, where every example is runnable on the spot. The manual is a full book, both a tutorial and a reference. It covers the interface, the two Forth-like languages and the sound engine. A printable edition of the same manual also exists.
 The language
 Cagire scripts are written in Forth, a concatenative language you read one word at a time, from right to left. One step can do many things, here is an example:
 saw snd
< c4 eb3 g3 > note
[ .5 .8 ] choose gain
( 8 crush ) sometimes
0.5 decay
.
 A second language, Arf, lives between curly braces and allows you to write your own DSP when the basics are not enough:
 {
    110 saw 800 lpf
    out
} synth .
 Features (click to learn more!)
  Gallery
  Live Coding
 Live coding is a technique where a programmer writes code in real-time in front of an audience. It is a way to experiment with code, to share openly, to express yourself through code. It can be technical, poetical, weird, preferably all at once. Live coding can be used to create music, visual art, and other forms of media. Live coding is an autotelic activity: doing it is its own reward. There are no errors, only fun. Learn more at TOPLAP or livecoding.fr.
  BuboBubo · Audio engine: Doux · Gitea · ♥ Ko-fi · AGPL-3.0 
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Infinities, impossibilities, and the man in the white linen suit

iain.so · 54 points · Discussion

In the last years of his life, Kurt Gödel starved himself to death. Convinced that someone was poisoning his food, he ate only what his wife Adele had tasted first. When she was hospitalised after a stroke in late 1977, he stopped eating altogether. He died in Princeton Hospital on January 14th 1978, weighing 29 kilograms. The death certificate read “malnutrition and wasting from neglect caused by personality disturbance.” The greatest logician since Aristotle, a man who had proved that mathematics itself contained truths it could never reach, was killed by a distorted inner logic he could not escape.


Almost nobody outside mathematics knows his name. Einstein did. The two were faculty at Princeton’s Institute for Advanced Study from the 1940s onward, and Einstein, by then ageing and isolated from the mainstream of physics, told colleagues that he went to his office “just to have the privilege of walking home with Kurt Gödel.” They made an odd pair on the Princeton sidewalks, Einstein rumpled and laughing, Gödel dapper in a white linen suit, talking animatedly in German on their daily walk to and from the Institute. John von Neumann, who cancelled an entire lecture series on David Hilbert’s programme after reading Gödel’s 1931 paper, called his work “singular and monumental, a landmark which will remain visible far in space and time.”


So what did Gödel prove, and why does it matter now, in the middle of an AI boom that is spending trillions of dollars, much of it resting on the assumption that intelligence is a scaling problem?


[image: An abstract image of a white linen jacket on a chair, stretching to infinity]


What incompleteness means


Put simply, Gödel proved that mathematics cannot fully explain itself. The longer version requires a little patience. In 1900, the German mathematician David Hilbert challenged the field to build what amounted to a perfect machine for mathematics. Start with a set of basic rules (called axioms), things so obviously true they need no argument, and then derive every mathematical truth from those rules, step by mechanical step. If you could do that, mathematics would be complete, meaning every true statement would be provable, consistent, and free of contradictions. You could hand the whole enterprise over to a clerk who follows instructions. This was Hilbert’s programme, and for three decades it was the organising ambition of the field. Then, in 1931, at the age of 25, Gödel demolished it in one stroke.


Gödel’s first incompleteness theorem proved that any set of rules powerful enough to handle basic arithmetic will contain true statements it cannot prove, not because the rules were poorly chosen, but as a structural feature of rule-based systems themselves.


His trick was to construct a mathematical sentence that refers to itself. Consider the sentence, “This sentence has no proof.” Gödel’s technical feat, the part that fills his 1931 paper, was to build this sentence from pure arithmetic, by encoding statements about numbers as numbers themselves. It is not English smuggled into maths. It is pure maths. There are only two possibilities. Either the system can prove it, or it cannot.


If the system can prove “This sentence has no proof,” there is an immediate problem. We have just proved a sentence that claims to have no proof. A system that proves false things is contradictory, and contradictions in mathematics are fatal. Once you allow a single one, you can use it to prove anything, including that 1 equals 2. The system becomes useless.


If the system cannot prove “This sentence has no proof.”, there is a different problem. The sentence said it had no proof, and it turns out to be right. It is a true statement. But the system has no way to prove it. So we have a truth the system cannot reach, which means Hilbert’s rulebook has a blind spot.


Any sensible mathematical system would rather have blind spots than contradictions. So the sentence (logicians call it a Gödel sentence) is true but unprovable, and Hilbert’s dream of a rulebook that can prove every true thing was dead.


Gödel’s second theorem twisted the knife. It showed that no set of mathematical rules can prove, using only its own rules, that it is free of contradictions. If you want to check whether your system is trustworthy, you always need a bigger system to do the checking, and that bigger system inherits the same limitation. Turtles all the way down.


This is not mysticism, nor is it a claim about consciousness or creativity. It is a precise result about rule-based systems, the kind of systems that all software, including AI, are built from. That is what makes it relevant today.


The failed dream that built the computer


Hilbert had asked for one more thing, and Gödel’s paper left it wounded rather than dead. Alongside completeness and consistency, he wanted decidability, a mechanical method that could, in a finite number of steps, determine whether any mathematical statement follows from the rules. No genius required: crank the handle and read the verdict.


In 1936, a 23-year-old Cambridge fellow named Alan Turing killed that too. To prove that no mechanical method could exist, he first had to pin down what “mechanical method” meant, which nobody had done before. His answer was an imaginary device, a paper tape and a head that moves along it, reading and writing symbols according to a fixed table of rules. Anything a human clerk could work out by rote, this device could also work out.


Then he showed the device has a blind spot of its own. Imagine a fortune-teller who is never wrong, and a stubborn customer determined to sabotage every forecast. “You will leave by the door.” He climbs out the window. “You will take the window.” He strolls out the door. She is not bad at her job. The job is impossible because her prediction feeds back into the very behaviour it is trying to predict.


Turing turned that scene into code. The checker plays the fortune-teller. It is a program whose job is to read any other program the way you might read a recipe, then predict its fate. Either “this one finishes” or “this one grinds on forever.”


The saboteur plays the stubborn customer. It is a short program with a copy of the checker tucked inside, plus one standing rule. Ask the checker what I am predicted to do, then do the opposite. If the prediction is that it finishes, it deliberately loops forever. If the prediction is that it runs forever, it stops dead.


So what does the checker predict for the saboteur? “Finishes” is wrong, because the saboteur hears that and loops. “Grinds on forever” is wrong, because the saboteur hears that and stops.


The saboteur is assembled entirely from the checker’s own parts, which makes it inevitable rather than a fluke. Build a perfect checker, and you have, in the same afternoon, built the plans for the thing that breaks it. A perfect checker is therefore a contradiction in terms.


Programs that predict how other programs will behave most of the time are unremarkable — static analysers and type checkers are used routinely. The program that cannot exist is the one that is never wrong. This is the so-called halting problem: Gödel’s self-referential sentence, rebuilt from machinery, a machine then forced to ask a question about itself.


To show what machines cannot do, Turing had to invent the machine. His imaginary device is the theoretical blueprint of the general-purpose computer, a single machine that can run any program you feed it as data. Nine years later, John von Neumann, who knew Turing’s paper well and admired it, wrote the First Draft of a Report on the EDVAC, which is, in logical terms, Turing’s universal machine rendered in vacuum tubes. Essentially every computer built since follows that design. The laptop on your desk and the datacentre GPU training the next frontier model are, once the engineering is stripped away, the same device from a 1936 logic paper.


Gödel himself thought Turing had done him a favour. It was Turing’s definition of a mechanical procedure, he wrote, that made a “precise and unquestionably adequate” general version of his own theorems possible. And the machine in the theorem turned out to be the thing every business now runs on, born as a stepping stone in a proof about what it could never do.


The Gödel machine and the guarantee that vanished


Once you have a machine that can run any program, the next question is whether it can improve itself autonomously. In 2003, the German computer scientist Jürgen Schmidhuber proposed a thought experiment he called the Gödel machine. It was an AI agent designed to rewrite its own code, with one ironclad constraint. It would change itself only when it could first prove, with mathematical certainty, that the change would make it better. Not “test and see.” Prove it, as you would a theorem, before running the new version. No proof, no rewrite.


Nobody ever built one. To prove that a code change will improve future performance, you need to search through all possible mathematical arguments that could establish that fact. For any interesting problem, the number of candidate proofs is so astronomically large that the search would take longer than any improvement could ever be worth. It is the computational equivalent of insisting on a signed certificate from every possible future before crossing the road. The Gödel machine was provably optimal but completely impractical.


In May 2025, the Japanese AI lab Sakana released a system called the Darwin Gödel Machine. It retained the self-improvement loop but dropped the proof requirement. Instead of proving that a code change would help, the Darwin Gödel Machine proposes changes using a large language model, tests them against SWE-bench (a benchmark that scores whether an AI can fix real bugs in real software), and keeps what works. The name still invokes Gödel, but the mechanism is Darwinian. Natural selection, not formal proof. Fitness measured by benchmark scores, not mathematical certainty.


Judged purely on the scoreboard, it delivered. The system improved its SWE-bench score from 20% to 50% through autonomous self-modification. It developed emergent behaviours, such as patch validation and error memory, that no one had designed.


Schmidhuber’s original machine, though, had exactly one property that made it safe by construction: the proof. Every modification was guaranteed to be an improvement before it ran. The Darwin Gödel Machine replaced that guarantee with something weaker: passing the benchmarks. The difference between “provably better” and “scored higher on the benchmark test” is the difference between an aircraft type certified against a spec and one that simply hasn’t crashed yet.


This is, compressed into one system’s evolution, the trajectory of AI safety. The formal guarantee was too expensive, so the industry replaced it with empirical validation and hoped nobody would notice the difference. “Self-improving” went from a mathematical statement about proof-carrying code to a softer description of an agent that rewrites itself and checks whether the benchmarks improve. Gödel was gone.


Things mathematics cannot learn


Some problems in machine learning are mathematically unanswerable. In 2019, Shai Ben-David and colleagues published a paper in Nature Machine Intelligence under the understated but devastating title “Learnability can be undecidable.” They took a straightforward question, “given this type of problem, can a machine learn to solve it?”, and proved that the deepest rules of mathematics cannot always settle it. The answer is neither yes nor no. It is silence.


The word “learnable” has an exact meaning here. A machine studies a sample and produces a rule, which is then applied to data it has never seen. That is the basis of pretty much every model we commonly use. For any given problem type, learning theory asks whether a sample size guarantees that the rule will work. If such a guarantee exists, the problem is learnable. If none does, it is not. A simple question with two possible answers. Every type of problem is supposed to get an answer.


Ben-David’s team asked it about a mundane task, choosing which adverts to show a website’s visitors based on a sample of past ones. Was this learnable or not?


The answer, in their framework, depends on how many different kinds of visitors there could possibly be. That pool is not the eight billion people alive today. The model reduces each visitor to a profile of measurements, and measurements vary enormously. A visitor might linger on a page for three seconds or for a shade over three, and between any two possible profiles there is always room for a third. The pool of possibilities therefore has no end.


That arrangement, a finite sample making predictions about an endless pool, appears across almost every AI product on the market, not just in advertising. Training data is always finite. The world into which a system is deployed is not. Ben-David’s question is whether that leap can ever carry a guarantee, and everything hinges on how big the infinity is.


That sounds like it must have an answer, but it does not. Georg Cantor proved in the 1870s that infinity comes in sizes. Whole numbers form one infinity. The points on a line form a strictly bigger one, and the proof is surprisingly simple. Try to pair every whole number with a point on the line, and Cantor showed you will always miss some, no matter how clever your pairing. Two collections are both endless, yet one permanently outruns the other. The continuum hypothesis asks a follow-up so obvious it would occur to a child. Is there any size of infinity between those two?


Gödel proved in 1940 that the standard rules of mathematics can never prove the answer is no. Later, Paul Cohen proved in 1963, using a technique he invented for the purpose, that we can never prove the answer is yes (his proof is dense, and we’re already covering a lot of theoretical mathematics).


The upshot is that no cleverer generation is coming to settle this one. The rules of mathematics simply contain no answer. Take every rule of arithmetic and logic we have and follow them as far as they go, in any direction you like. You will never arrive at yes, and you will never arrive at no. The question is open in both directions, permanently.


Now the chain closes. Whether the advertising problem is learnable depends on the size of that infinity. The size of that infinity is a question mathematics cannot answer. So whether the advertising problem is learnable is a question mathematics cannot answer. The strange silence at the very bottom of mathematics travels up the chain and surfaces as a question about showing adverts to shoppers.


Obviously, no practical everyday ad campaign hangs on the continuum hypothesis. But the casualty was the promise. Learning theory is supposed to sort every problem into neat buckets: learnable or not. Ben-David found a problem it can never sort. Not a problem waiting for better mathematicians. A problem where the sorting itself is impossible. The University of Waterloo, Ben-David’s institution, described the result as “important and almost troubling.” No budget fixes this one, the way a budget can fix training costs or patchy data. It is a hole in the floor, a place where the mathematical ground itself gives way.


The neural network that exists and cannot be built


A complementary result, published in 2022, is narrower and stranger. Training a neural network is, at bottom, an exercise in trial and error. You show the network examples, measure how wrong its answers are, then nudge its millions of internal settings to make them slightly less wrong. Repeat this billions of times, and often the network converges on something remarkably good. The Cambridge mathematician Matthew Colbrook and colleagues showed in a 2022 paper in PNAS that this process has a hard boundary nobody expected.


The boundary appeared in medical imaging. An MRI scanner does not take a photograph. It collects measurements, and to keep patients in the incredibly claustrophobic machine for minutes rather than hours, it collects far fewer than a complete image needs. Software has to rebuild the full picture from the partial data. Neural networks became the favoured tool for this reconstruction because they do it faster and more sharply than the older mathematical methods.


Then researchers started probing the results and found something unnerving. Nudge the input slightly, with a trace of noise or a small movement by the patient, and the output could change out of all proportion. Sometimes the rebuilt scan came back looking perfect but wrong, showing details that were never in the body. Worse, it is a failure that does not look like a failure. A blurry image warns you. A crisp fabricated one does not.


A demonstration of capability may show nothing is amiss, not because anyone is cheating. A demo runs the network on typical inputs, the kind it was trained on, where it genuinely performs well. The failures live in the near-misses, a typical input plus a whisker of noise. Near-misses are endless, and a demo can show only a handful of scenarios. The demo is honest, and the danger sits exactly where it cannot look.


The natural presumptive diagnosis is undertraining. Feed it more scans and buy a bigger model, and surely the wobble irons itself out. That hope is what Colbrook’s theorem takes off the table. What the paper proved has two halves. First, for certain reconstruction problems, a network that is both accurate and stable exists. Somewhere in the space of all possible settings sits a configuration immune to the wobble. Second, no training procedure can find it. Not the ones we have. Not any. None at all, ever.


The second half is what kills the more-data hope. A training procedure is itself a program, a step-by-step recipe running on the machine Turing described, and the proof covers every recipe there could ever be. More data does not change that. Data is what you feed a recipe, and the theorem is about the recipes. It is like knowing a winning lottery ticket is in a barrel whilst simultaneously holding a proof that no way of drawing from the barrel will ever pull it out. The ticket is real. The searching is futile.


As Colbrook put it, the paradox Turing and Gödel identified has now been “brought forward into the world of AI”, and for certain problems the required algorithms simply cannot exist.


For the overwhelming majority of real-world problems, training works. But there is no general way to tell in advance which problems will defeat us, and the assumption that enough data and compute will always get us over the line is, in certain corners of the problem space, provably false.


The machine you cannot contain


The most provocative extension of Gödel’s legacy into AI concerns a question that sounds simple. Can we guarantee that a sufficiently powerful AI will not cause harm?


In 2021, Manuel Alfonseca and colleagues published a paper in the Journal of Artificial Intelligence Research arguing that, for a general-purpose superintelligent system, the answer is provably no. Their argument leans on the halting problem, the impossibility Turing established on his way to inventing the computer. You can check specific programs for specific bugs. What you cannot build is the universal checker, the one that works for any program in any situation.


Alfonseca’s team showed that asking “will this AI harm humans?” is, mathematically, the same type of question as asking “will this program halt?” Both require predicting the complete future behaviour of a system from its current state. To guarantee a system will never cause harm, you would need to trace every possible sequence of actions it could take and confirm that none is harmful. That is the halting problem in different clothes, and Turing proved that this class of prediction is impossible to guarantee. You cannot build a general-purpose AI safety monitor for the same reason you cannot build a general-purpose program-behaviour predictor. The task is not difficult. It is formally, provably, impossible.


The authors went further, showing that we may not even be able to recognise when a superintelligent system has arrived, because deciding whether a machine is smarter than a human falls into the same class of unanswerable questions. The argument is grounded, not speculative, though it assumes a generality beyond any AI system possesses today. No system currently available is general enough to handle any possible input the way a true Turing machine can.


What it establishes still matters, though. Certain safety guarantees are not engineering problems awaiting a sufficiently clever solution. They are mathematical impossibilities, like trying to square the circle or list every real number between 0 and 1. The safety community can build better guardrails and better kill switches. What it cannot build, given the computational framework we share, is a system that certifies another system as unconditionally safe.


What Gödel would recognise


These four threads share a common ancestor in what Gödel proved in 1931, and Turing sharpened in 1936. Rule-based systems cannot fully account for themselves. A system cannot certify its own trustworthiness. A learning framework cannot determine its own boundaries. A safety strategy cannot verify its own completeness.


None of this is softened by the fact that a neural network feels organic rather than rule-like. A model’s weights are numbers, and its training is arithmetic, all of it running on von Neumann’s realisation of Turing’s imaginary device. AI is not adjacent to this mathematics. AI is made of it.


The AI industry, understandably, would rather not dwell on this. The commercial logic of scaling treats intelligence as a problem of sufficient resources, more data, more compute, more parameters, more money. Hard limits are a vibe-killer, and for the overwhelming majority of commercial applications, the limits Gödel identified are irrelevant. Your chatbot will not encounter the continuum hypothesis when re-drafting an email.


But whether a self-improving agent can guarantee that its improvements are genuine, and whether anyone can prove a system will not cause harm, are questions that sit squarely within the territory Gödel mapped. His inheritance is the precise framework that shows certain guarantees about thinking machines are provably unavailable, which is different from saying machines can never think.


Einstein’s eccentric walking companion saw it before anyone else. Formal systems cannot fully certify themselves. That was a logician’s problem in 1931. It became an engineer’s problem when Turing turned the proof into a machine.
It is now a commercial problem, because the industry betting trillions on those machines is implicitly selling guarantees the mathematics has never supported. Guarantees generated by systems that cannot check themselves any more than Gödel’s own warped internal logic could. He died trapped inside it.


I am a partner in Better than Good. We help companies make sense of technology and build lasting improvements to their operations. Talk to us today: https://betterthangood.xyz/#contact
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HMD Touch 4G

hmd.com · 50 points · Discussion


HMD Touch 4G


It’s not your old keypad phone. It’s not a bulky smartphone. This is a hybrid phone, combining the best of both worlds: Cloud Phone Service, video calls and voice messaging through the Express Chat App with other Express Chat users, Wi-Fi support, and a touchscreen — all in one small package. 


[image: HMD Touch 4G hybrid phone]


Smart features. Small phone. 


	Touchscreen
Vibrant touchscreen with smooth scrolling. 

[image: HMD Touch 4G has a touchscreen]


	Cloud phone service
Cricket results, news, weather, and more. 

[image: News, cricket and more on HMD Touch 4G]


	Express Chat app
Video call and voice message with other Express Chat users. 

[image: HMD Touch 4G has the Express Chat app]


	Global roaming
Supports 4G LTE bands for broad network connectivity. ² 

[image: HMD Touch 4G supports 4G LTE]




What it’s about
The next step in phone evolution 
The line between smartphone and feature phone just got a bit smudgy. HMD Touch 4G boasts a vibrant touchscreen — that makes it nice and smooth to swipe between features like the Cloud Phone Service and the Express Chat app for video calls. It does all of this and more while maintaining the simplicity, reliability, and affordability of a feature phone. This is a hybrid phone. 
About hybrid phones


Online Chat
The Express Chat app: for expression that breaks barriers 
HMD Touch 4G comes with the Express Chat app for texting and video calling with other Express Chat users. Chat one-on-one or in groups, even with smartphone users. The Express Chat app is free to download for Android™ and iOS® devices. Just another way HMD Touch 4G bridges the feature phone and smartphone worlds. 


	Video calling
Use the selfie camera to video call with other Express Chat users. 

[image: Video call on the Express Chat app]


	Voice messaging
Hold the Quick-Call button to record a voice message. 

[image: Record voice messages on the Express Chat app]


	Text chat
Send texts, photos, and emojis in private chats and groups.

[image: Share texts and photos on the Express Chat app]


	For smartphones
Express Chat is free to download on Android and iOS® devices.




Global roaming
Take your HMD Touch 4G around the world with you 
Enjoy HD voice calls and other online features while you travel. With support for a wide range of 4G LTE bands, HMD Touch 4G helps you make the most of global networks around the world.  


Cloud phone service
A world of smart experiences 
Entertainment, socials, games, friends, and finding information — that’s what Cloud Phone Service is all about. Whether you want to check the latest videos, view tomorrow’s weather forecast, or read up on the latest cricket results, it’s all just a few touches away on HMD Touch 4G through cloud-hosted browser shortcuts. 



Packed with big features 


	Quick-call button
For emergency contact calling and voice message recording.


	Connectivity
WiFi support, hotspot feature, and Bluetooth enabled.


	Cameras
Capture photos and videos with front and back cameras.


	Battery
1950 mAh battery and USB Type-C charging. ¹




Design

Smart features in a little package

HMD Touch 4G combines the modern, clean-cut look of a smartphone with the compact form of a feature phone to give you a stylish, easy-to-use device. It easily fits your pocket, your bag, and your lifestyle. 


Supporting human connections
We are Human Mobile Devices, the maker of Nokia phones and HMD phones, accessories, and more. It’s our belief that technology should serve people through meaningful human innovation. We bring this to life with our reliable and durable feature phones and comprehensive, affordable smartphones. All while remaining committed to our globally-recognized sustainability efforts.  
About us


Currently only available in India.
All rights reserved. All specifications, features and other product information provided are subject to change without notice. All images are for illustrative purposes only.
Google, Android and Google Play are trademarks of Google LLC.
Apple, the Apple logo, and App Store are trademarks of Apple Inc., registered in the U.S. and other countries.
IOS is a registered trademark or trademark of Cisco Systems, Inc. and/or its affiliates in the United States and certain other countries.
The Bluetooth word mark and logos are registered trademarks owned by Bluetooth SIG, Inc. and any use of such marks by HMD Global is under license.
USB Type-C™ is a trademark of USB Implementers Forum.
¹Battery has limited recharge cycles and battery capacity reduces over time. Eventually the battery may need to be replaced.



Want the latest HMD product news? Just tell us where to send it.
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Heavy TV watching associated with smaller brain structures, study finds

dornsife.usc.edu · 45 points · Discussion
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  While watching television is linked to smaller brain volume, other types of sedentary activity were not, indicating that what one does while sitting down might matter more than previously understood. (Image source: Unsplash.)




    

  
  
          
    
              

    
          
            


    
  Reduced volume was found in areas of the brain connected to memory formation, indicating a potential link between TV watching and higher dementia risk.
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  “Turn off that TV, it’ll rot your brain!” has been a household refrain for decades. While “rot” might be too strong a term, researchers are finding that the overall sentiment could have some merit.

A study published recently in Alzheimer’s and Dementia: Journal of the Alzheimer’s Association revealed that those who reported watching TV “very often” in midlife later exhibited reduced volume in areas of the brain associated with memory, smaller frontal and occipital lobes, and areas of damage in the brain’s white matter that are associated with aging, stroke risk, cognitive decline and dementia.

“For years we’ve focused on how much people sit. Our findings suggest we should also pay attention to what they’re doing while they’re sitting,” says David Raichlen, professor of biological sciences and anthropology at the USC Dornsife College of Letters, Arts and Sciences and a senior author of the study. 

The findings weren’t just due to TV viewing’s sedentary nature. The study found that other types of sedentary activities did not have the same associations, indicating that what one does while sitting may matter much more than previously thought.

Watching changes

The researchers analyzed data from about 1,700 adults, average age 53, who enrolled in the Atherosclerosis Risk in Communities (ARIC) Study between 1987 and 1989. ARIC is a long-running study of the U.S. population designed to investigate cardiovascular and brain health. 

Participants were asked how frequently, on a scale ranging from “never/seldom” to “very often,” they watched television during their leisure time and how much of their workday they spent sitting.

More than two decades later, participants underwent brain MRI. Compared with people who reported “never” or “seldom” watching TV, those who watched TV “very often” showed widespread structural differences across the brain.

The researchers found smaller volumes in areas associated with early signs of Alzheimer’s disease and more white matter hyperintensity volumes, an indicator of cerebral small blood vessel disease associated with cognitive decline and dementia. These participants also had smaller occipital and frontal lobes, regions associated with visual processing and executive functioning.

Differences persisted even when the researchers controlled for factors such as physical activity, diabetes, body mass index, smoking, and alcohol use.

Of note, the researchers relied on self-reported data for TV consumption, which can be less precise than timed tracking. Study participants also did not undergo a baseline MRI. Future research could begin with a baseline MRI to more concretely demonstrate changes over time.

Not all sitting is made the same

Strikingly, the sedentary element of TV watching didn’t appear to be the main driver for these changes.

Those who reported high amounts of sitting at work actually had larger frontal and occipital lobes, as well as reduced white matter hyperintensity volumes, indicating better brain health than among those who sit to watch TV. This could be due to the intellectually stimulating nature of many sit-down jobs, say the study authors. 

Men appeared to be particularly vulnerable to these changes. When the MRI scans were separated by sex, researchers found that most of the changes to the brain, both from TV watching and occupational sitting, were seen in men.

Such findings indicate there is still more research to be done on this complex topic. However, we might eventually see a different approach to health guidance around sedentary activities. Rather than just directing their patients to move more, for example, physicians might recommend they reduce television time and add cognitively engaging activities for when they do sit.  

“We frequently encourage the public not to spend too much time sitting down, but experts may want to expand that recommendation to encompass the activities done while sitting, since those seems to have distinct impacts on brain health,” says study corresponding author Natan Feter, postdoctoral scholar in the Human and Evolutionary Biology program at USC Dornsife. 

About this study

In addition to Raichlen and Feter, study authors include Anamika Nanda, Mark Lai, Rand Wilcox and Sarah Hourihan of USC Dornsife; Daniel Aslan of Harvard University; Jayne Feter of Universidade Federal do Rio Grande do Sul; M. Katherine Sayre of University of California Santa Barbara; Pradyumna Bharadwaj, Madeline Ally, Hyun Son, Yann Klimentidis, Amit Arora and Gene Alexander of the University of Arizona; Silvio Maltagliati of USC Dornsife and Université Bretagne Sud.

This research was supported by National Institutes of Health grants P30AG072980, P30AG019610, R56AG067200, R01AG064587, and R01AG072445 and funding from the state of Arizona, the Arizona Department of Health Services and the McKnight Brain Research Foundation. 









  
        
  
    









					  
    







		
					  
    







			
						



Original: https://dornsife.usc.edu/news/stories/heavy-tv-watching-associated-with-smaller-brain-structures/ · Discussion
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C64 Basic Dungeon Crawler: Goblin Attack (C64 Basic Part 8)

retrogamecoders.com · 44 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://retrogamecoders.com/c64-basic-dungeon-part8/ · Discussion
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Land Atlas – soil, farmability, and crop analysis for land listings

land-atlas-production.up.railway.app · 43 points · Discussion




  
  
      Know what land is really worth before you ever call the broker.

      Land Atlas captures listings as you browse any land marketplace, then scores every parcel with government-grade data: USDA soil quality averaged over the actual acreage, ten-year climate records, FEMA flood zones, wetlands, and distance to the power grid — distilled into one honest farmability score.

      
      Free while in beta · browsing the demo requires no account, no signup

    




    USDA SSURGO soil survey

    10-year climate archive

    FEMA flood zones

    USFWS wetlands inventory

    OpenStreetMap grid & roads

  



    Every parcel, scored like an analyst would

    One capture pulls the listing into your Atlas and runs the full analysis automatically — no spreadsheets, no tab-juggling across six government websites.

    
      🌱
Soil quality over the whole parcel
Not a single point sample: soil is area-weighted across every USDA map unit inside the parcel's actual acreage — or inside a boundary you draw on the map.


      🌾
Farmability score & crop fit
Soil, climate, and land risk blended into one 0–100 score, plus a ranked list of the 16 crops that fit the parcel's pH, drainage, frost window, and heat profile.


      🌊
Flood & wetland risk
FEMA flood-zone classification and National Wetlands Inventory overlap, scored with the terrain — so "cheap bottomland" surprises show up before you visit.


      ⚡
Grid & road access
Distance to the nearest substation, transmission line, power plant, and highway — the site-selection data enterprise land platforms charge for.


      📊
Comps from your own pipeline
Every parcel is percentile-ranked on price per acre against comparable listings you've captured in the same state and size band.


      🗺️
Projects, exports, reports
Group parcels into assemblage projects with blended stats, export filtered views to CSV, and print a clean per-parcel analysis report.


    

  



    How it works

    Three steps from "saw it on a listing site" to "fully analyzed in my Atlas."

    
      Install the extension
One click adds the capture button to your browser. Works on the major land marketplaces — listing pages and search results alike.


      Browse like you already do
Hit capture on any listing (or auto-save every listing you view). Title, price, acreage, photos, and location come along automatically.


      Read the analysis
Soil, climate, crops, risk, grid access, and comps are computed in the background and waiting on the map — on desktop or your phone.


    

  



    Honest by design. Every score shows its factors and its gaps: estimated values are labeled, missing layers are listed, and analysis is never presented as more certain than its sources. Data comes from public USDA, FEMA, USFWS, and OpenStreetMap services and is screening-level — it narrows the shortlist, it doesn't replace due diligence.

  



    See it with real listings

    The live demo is the actual Atlas — hundreds of analyzed parcels, browsable by anyone with the link.

    ▶ Open the live demo
  








Original: https://land-atlas-production.up.railway.app/welcome · Discussion
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Dupes (product clones) took over the world

vox.com · 33 points · Discussion

When Deckers, the company behind fleece-lined UGG boots, recently took Quince to court over its lookalike boots, it tried to bar Quince from referencing “dupe culture” at trial.
The bid failed, confirming that “dupes” and “dupe culture” — a commercial ecosystem built around providing consumers cheaper alternatives to name-brand products — are cultural phenomena here to stay.
The trial focused on whether Quince’s shearling boots that really, really look like UGGs violated the existing patent for the design. And in a twist, the jury ruled that yes, Quince had copied the UGG design — but the patent over the UGG boot should not have been issued in the first place because the design was too generic to protect. The ruling opened the door for Quince and any other brand to make a similar-looking boot, opening up a new frontier for “dupe culture.”
And the culture is, undoubtedly, thriving. While it used to be embarrassing to own a fake, that’s no longer the case. Today, if you can find a cheaper, knock-off alternative – that’s a life hack.
In our online age, social media and online shopping exist awash in copies, dupes, and knock-off versions of name-brand products. Rather than outright counterfeits, these products carefully step around trademark and copyright rules with the express purpose of offering consumers cheaper alternatives to something a different brand created. It’s become an entire industry, embraced by influencers and companies like Quince.
In her recent piece, “Knock It Off!,” Mia Sato, a senior reporter at The Verge, outlines just a few things that have been duped recently: makeup, Le Creuset Dutch ovens, hand sanitizer, designer perfumes, Apple AirPods Max, Oura Ring fitness trackers, viral phone cases, dishwasher pods, famous banana pudding recipes, Pilates workouts, and the entire island of Santorini.

“We could probably surmise that there will be even more dupes in the future,” Sato told Today, Explained co-host Sean Rameswaram, “but I think there are more dupes than have ever existed in the history of mankind right now.”
She joined Sean on Today, Explained to discuss the rise of “dupe culture” and changing ideas of ownership and originality in an era of internet-driven mass consumption.
Below is an excerpt of the conversation, edited for length and clarity. There’s more in the full podcast, so listen to Today, Explained wherever you get podcasts, including Apple Podcasts, Pandora, and Spotify.
What exactly is dupe culture? What has it become?

Dupe culture is this idea that the limitlessness of the internet allows you to find a cheaper alternative, a copy, something that is a reasonable stand-in for the thing that you actually want. And it has permeated every industry: guitars, clothing, makeup, food, recipes.
There are dupes for Lululemon pants. There are dupes for Birkin bags, which are incredibly expensive, incredibly hard to purchase designer handbags that go for tens of thousands of dollars. There was a $50 version for sale at Walmart. It was called the ‘Wirkin.’
There are dupes for fancy pots and pans. There are dupes for lip glosses and lip oils and lip stains. There are dupes for vacations — someone was marketing a different island as a dupe of Santorini, right? You can apply this dupe framing to just about anything.
What’s different now is that dupes are kind of just a way of life, in that you don’t have to go somewhere seedy or weird or black market-y to get a dupe. Anything you can think of, dupe culture means that there is a dupe out there somewhere. But it’s walking a line, being very careful not to infringe on things like trademarks or copyright.
And how do you find your dupes? Do you just go to dupe dot com?
Dupe dot com is a thing. Dupe.com, basically, you can copy a URL to any product, plug it into dupe.com, and it will do a reverse image search of the web and find products that look similar. Some of them might be cheaper, some of them might be expensive, but the whole idea is you’re looking for lookalikes.
A lot of modern online shopping actually has all the tools you need to find a dupe. Amazon, for example, just introduced a new feature where you can write out a text version of what you’re looking for, and it will use AI to generate an image of what it thinks you’re describing and then use that AI-generated image to look for similar products. It’s basically a reverse image search.
TikTok has a feature where if you pause a video, it will highlight products in the video and you can click those products and find similar-looking dupes on TikTok Shop. So finding dupes has never been easier because a lot of these features are built into the platforms that we’re using in the first place.
When you talk about copying and pasting a URL into dupe.com or all these reverse image searches, where do we end up on the legality?
That’s sort of the million billion dollar question: What is allowed?
Obviously I’m not a lawyer, but when IP attorneys describe this to me, every, every question I would ask them, they’re kind of like, It depends. When you get down to something like fashion, one expert told me that a lot of it is not protectable. This shirt that I’m wearing, right? It’s like a button-down shirt with a lace pattern. No one should be able to own that specific thing. And just because a fast-fashion company were to rip this off, is there legal grounds to sue them? Maybe not. Just because two products look the same doesn’t necessarily mean that it’s illegal.
And it can turn people against you, right? People feel like they can rip off [guitar manufacturer] Fender because Fender’s the biggest fish. And people feel like they can rip off UGGs because for a decade, it was the boot to have and it doesn’t feel like they’re struggling. 
Is that a part of this broader dupe culture that may or may not be peaking right now?
The public’s engagement with dupe culture is endlessly fascinating to me because people have a lot of thoughts. Often, the thoughts are, ‘Of course I’m going to buy a dupe of a Birkin because I can’t afford a $50,000 handbag. If there’s a cheaper alternative, I’m just going to buy that because poor people deserve nice things too, or I shouldn’t have to be mega-wealthy to afford a bag that I like.’ That thinking often colors the dupe discourse.
It gets messy and it gets really heated and emotional, I think, because we’re talking about something that Americans love to do, which is to consume, which is to shop. People get really defensive and protective of what they’re able to buy and the morality of dupes.
The dupe, I think, is never enough. This is my hot take, but I think when you have a dupe, you still lust over the product it’s duping. And in that way, it’s doing the opposite of putting them out of business. It’s actually making them even more aspirational.
I think that modern online shopping has kind of lied to consumers and almost rewired our brains to make us think that there is such a thing that costs five dollars and will last a really long time and is ethically made and looks good. Often, that is not the case. And often, that’s what dupes are.
They give you the illusion of finding something nice or finding something beautiful or something that you identify with, but when you strip away a lot of it, it’s a lie. You get what you pay for. And the cost of things has gone down so much, especially since Temu and SHEIN, these ultra-fast-fashion brands, that I think consumers have forgotten what is literally possible when it comes to cheap and good products. I think cheap and good products do still exist, but not to the extent that we would like to believe.
How did you think when you’re writing your piece, Mia, about where the internet has taken the idea of originality?
I think our current algorithm-driven feeds make it so that copying someone or recreating something is not just easier, but it actually sometimes makes more sense. Think about the way that trends circulate, right? The platforms encourage us to use the same sounds as other people, do the same dances, edit in the same way, pick up on the same formats. They want dupes of the content.
What I was interested in when I was writing this piece was that the textures of the internet, the endless copies and the similar but different creators and the little niches were recreating themselves in our physical world, in the things that we surround ourselves with. If you went home and looked around your house, you probably have a dupe of something. I have dupes of stuff in my house that I didn’t even know were dupes. They’re all over, and sometimes you buy a dupe without even realizing it.




Original: https://www.vox.com/podcasts/493930/dupe-culture-fender-ugg-quince-tiktok-amazon-online-shopping · Discussion
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The Zen of Parallel Programming

smolnero.com · 31 points · Discussion


    


    

  
  As I continue reading An Introduction to Parallel Programming, I cannot help but notice a connection between communication among processors, communication among human beings, and communication within the individual self.

Increasing computational power has allowed us to decode the human genome, improve medical imaging, accelerate web searches, and approach problems that were previously unimaginable. Climate modeling, protein folding, drug discovery, energy research, and large-scale data analysis all depend upon enormous computational resources.

But the textbook’s deeper lesson is that adding more processors does not automatically produce more useful work. A problem must first be divided into parts. Those parts must communicate, synchronize, and share the workload. One processor cannot remain overloaded while the others wait. Nor can every processor compete endlessly for the same resource. The challenge is no longer simply producing more power. It is learning how to coordinate the power we already possess.

Perhaps the same is true of human beings.

A person may possess intelligence, emotional depth, physical energy, memory, and creativity, yet still become overwhelmed when these parts are unable to work together. The mind may say one thing while the body communicates another. Speech may conceal both. Memories may continue running like unfinished processes, consuming attention long after the original event has passed.

In Zen Mind, Beginner’s Mind, wholehearted activity is compared to a fire that burns completely and leaves no unnecessary trace. This does not mean forgetting the past or pretending that painful events never happened. It may mean allowing an experience to be fully felt, understood, and completed, rather than endlessly attaching ourselves to the residue it left behind.

How many experiences continue to consume us because they were never allowed to finish burning?

Honest communication is a form of synchronization. When our thoughts, emotions, bodies, and words communicate truthfully, they can begin to move together. When they conceal information from one another, the result is internal contention: anxiety, exhaustion, confusion, and eventually burnout.

Parallel programming asks how many separate processors can work as one system without ceasing to be individual processors. Zen seems to ask a similar question of human life.


Maybe our greatest limitation is not a lack of power, but power divided against itself..





  



  

    


  



Original: https://smolnero.com/posts/the-zen-of-parallel-programming · Discussion
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HomeLab #1: MikroTik as a Home Router

justsomebody.dev · 26 points · Discussion

How it all begin…




Know your ISP


IPoE or PPPoE






















	Protocol	What your ISP gives you	Typical setup on MikroTik
	IPoE	IP address, gateway, DNS via DHCP on the WAN	Add DHCP client on the WAN port
	PPPoE	Username and password, sometimes over a VLAN	Create VLAN if needed, then add PPPoE client


Public or private WAN IPv4






















	WAN IPv4	What it means	Impact
	Public	A routable address dedicated to your line	Port forwarding, UPnP, and inbound connections work normally
	Private (CGNAT)	A shared address behind the ISP’s NAT	Inbound connections generally don’t work unless the ISP sells a public IPv4 add-on









Setting up MikroTik router

MikroTik router alone

Getting Internet


MikroTik router connected to ONT


# Check the current MAC before changing it
/interface ethernet print where name=ether1
# Flags: X - disabled, R - running, S - slave
#  #    NAME    MTU  MAC-ADDRESS        ARP     SWITCH
#  0  R ether1  1500 48:A9:8A:11:22:33  enabled switch1

# Clone the ISP router's MAC (replace with the address from its label)
/interface ethernet set ether1 mac-address=AA:BB:CC:DD:EE:FF

# Confirm the WAN port now advertises the cloned MAC
/interface ethernet print where name=ether1
# Flags: X - disabled, R - running, S - slave
#  #    NAME    MTU  MAC-ADDRESS        ARP     SWITCH
#  0  R ether1  1500 AA:BB:CC:DD:EE:FF  enabled switch1





/interface vlan add name=internet-vlan-35 vlan-id=35 interface=ether1

/interface vlan print
# Flags: X - disabled, I - invalid, D - dynamic
#  NAME               MTU  ARP  VLAN-ID  INTERFACE
# 0 internet-vlan-35  1500  enabled  35       ether1

MikroTik router with ONT and VLAN 35

/interface pppoe-client add name=pppoe-out1 interface=internet-vlan-35 \
    add-default-route=yes use-peer-dns=yes disabled=no

/interface pppoe-client print
# Flags: X - disabled, I - invalid, R - running, D - dynamic
#  NAME        MTU   INTERFACE          USER  SERVICE  CALLER-ID  ENCODING  STATUS
# 0 pppoe-out1  auto  internet-vlan-35         internet                    linking


/interface pppoe-client set pppoe-out1 user=YOUR_ISP_USERNAME password=YOUR_ISP_PASSWORD

/interface pppoe-client print
# Flags: X - disabled, I - invalid, R - running, D - dynamic
#  NAME        MTU   INTERFACE          USER              SERVICE  CALLER-ID  ENCODING  STATUS
# 0 R pppoe-out1  auto  internet-vlan-35   YOUR_ISP_USERNAME  internet              connected


/ip route print where dst-address=0.0.0.0/0
# Flags: D - dynamic; X - disabled, R - running, S - static; + - active
#  DST-ADDRESS     PREF-SRC  GATEWAY           DISTANCE
# D 0.0.0.0/0               pppoe-out1        1

MikroTik router with ONT, VLAN 35 and PPPoE client
Let’s get clean WiFi setup


# Physical step: run an Ethernet cable from router port 8 (ether8) to the wAP AP.
# Then enable PoE output on port 8 so the wAP powers up:
/interface ethernet poe set ether8 poe-out=auto-on

/interface ethernet poe print
# NAME   POE-OUT   VOLTAGE  CURRENT
# ether8 auto-on   24.0V    210mA



# --- On the router (CAPsMAN controller) ---
/interface wifi security add name=home-sec \
    authentication-types=wpa2-psk,wpa3-psk \
    wps=disable passphrase=YOUR_WIFI_PASSWORD
/interface wifi channel add name=ch-2ghz band=2ghz-n width=20mhz
/interface wifi channel add name=ch-5ghz band=5ghz-ac width=20/40mhz
/interface wifi datapath add name=home-dp bridge=bridge disabled=no
/interface wifi configuration add name=home-2g ssid=HomeNetwork \
    country=YOUR_COUNTRY security=home-sec channel=ch-2ghz datapath=home-dp mode=ap
/interface wifi configuration add name=home-5g ssid=HomeNetwork \
    country=YOUR_COUNTRY security=home-sec channel=ch-5ghz datapath=home-dp mode=ap
/interface wifi capsman set enabled=yes interfaces=bridge
/interface wifi provisioning add action=create-dynamic-enabled \
    master-configuration=home-2g supported-bands=2ghz-n
/interface wifi provisioning add action=create-dynamic-enabled \
    master-configuration=home-5g supported-bands=5ghz-ac

# Verify the controller is listening
/interface wifi capsman print
#            enabled: yes
#           package: wifi-qcom
#        interfaces: bridge
# require-peer-certificate: no
#     upgrade-policy: none


# --- On the wAP (CAP / managed AP) ---
/interface wifi cap set enabled=yes discovery-interfaces=bridge
/interface wifi set wifi1 configuration.manager=capsman disabled=no
/interface wifi set wifi2 configuration.manager=capsman disabled=no

# Verify the wAP has joined the controller
/interface wifi cap print
#        enabled: yes
# discovery-interfaces: bridge
#   caps-man-addresses:
#   caps-man-names:


# Back on the controller, check that managed radios appeared
/interface wifi print
# Flags: D - dynamic
#    #    NAME                                              TYPE       ACTUAL-CONFIGURATION
#    0  D  cap1@2.4GHz                                       wifi       home-2g
#    1  D  cap1@5GHz                                         wifi       home-5g

MikroTik router with ONT, VLAN 35, PPPoE client and WiFi AP over PoE
Fighting Bufferbloat








Step 1: only Counter-Strike traffic, latency stays low

Step 2: iOS update begins, queue fills and latency rises

Step 3: photo backup joins in, queue keeps growing

Step 4: queue full, game packets stuck behind bulk traffic


FQ-CoDel to the rescue






















	Queue discipline	How it handles congestion	Best for
	FIFO (default-small)	One shared queue; first in, first out	Low congestion, uniform traffic
	FQ-CoDel	Per-flow fairness with active delay control	Gaming and VoIP on shared links



/queue type add name=fq-codel kind=fq-codel

/queue type print where name=fq-codel
# Flags: * - default, X - disabled, I - invalid, D - dynamic
#  0   name="fq-codel" kind=fq-codel fq-codel-target=5ms fq-codel-interval=100ms \
#      fq-codel-ecn=yes fq-codel-flows=1024 fq-codel-quantum=1514 \
#      fq-codel-limit=10240 fq-codel-memlimit=32.0MiB




/queue simple add name=shaping target=pppoe-out1 max-limit=<0.9xUPLOAD>M/<0.9xDOWNLOAD>M \
    queue=fq-codel/fq-codel total-queue=fq-codel

/queue simple print where name=shaping
# Flags: X - disabled, I - invalid; D - dynamic
#  0   name="shaping" target=pppoe-out1 dst-address=0.0.0.0/0 \
#      interface=all parent=none priority=8/8 queue=fq-codel/fq-codel \
#      limit-at=0/0 max-limit=<0.9xUPLOAD>M/<0.9xDOWNLOAD>M burst-limit=0/0 burst-threshold=0/0 \
#      burst-time=0s/0s bucket-size=0.1/0.1 total-queue=fq-codel


# Find the fasttrack rule
/ip firewall filter print where action=fasttrack-connection


# Option A: disable the rule
/ip firewall filter disable [find action=fasttrack-connection]

# Option B: remove it entirely
/ip firewall filter remove [find action=fasttrack-connection]






Original: https://justsomebody.dev/blog/mikrotik-home-router · Discussion
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Modder Runs GTA III Inside GTA: San Andreas on an In-Game TV

videocardz.com · 21 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://videocardz.com/newz/modder-runs-gta-iii-inside-gta-san-andreas-on-an-in-game-tv · Discussion
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Orion Browser by Kagi

orionbrowser.com · 18 points · Discussion

 WebKit.Extensions.Privacy.  Pick all three.
 Orion — A web browser designed from the ground-up.
Native WebKit speed, compatibility with a wide selection of extensions, and absolute privacy — finally together in one browser that respects you.

   for iPhone and iPad

 [image: Orion 1.1 on different devices]Core features that make all the difference
 
 Zero Compromise
Privacy

 Complete zero-telemetry browsing with built-in ad-blocking and anti-tracking. Pure WebKit engine, no AI data collection, no hidden surveillance.
 
 Customize Everything
Your Way

 Limitless customization that goes far beyond themes. Configure every detail to work exactly as you need.
 
 Curated Extension
Support

 The only browser supporting Safari, Chrome, and Firefox extensions. We've curated 20 guaranteed-working extensions so you get the tools that matter, not the headaches.
 Discover the Extensions 
 Kagi Services
Built Right In

 Seamless integration with all Kagi services directly in your browser. Search, translate, and browse with tools designed to work together perfectly.
 Discover the Kagiverse 
[image: Orion 1.1 on iMac]
 Orion for macOS
 Our flagship browser, five years in the making. Built natively for Mac users who demand performance and control without compromise. The complete Orion experience, refined through years of community feedback.
 
 Orion for iOS and iPadOS
 Trusted by 4 million users who get features no other mobile browser offers. Native iOS performance with capabilities that redefine what's possible on mobile.
 
 Orion for Linux
 Currently in beta for users who value choice and independence.
Native Linux performance with the same zero-telemetry promise.
Built for those who refuse to compromise on privacy.

 
COMING SOON

 Orion for Windows
 Alpha version in active development. Native Windows integration without the usual browser bloat. Coming soon for users ready to break free from the big tech duopoly.
 

What people say

 
Building an Arch Linux Aarch64 Port for Holo Core
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Building an Arch Linux Aarch64 Port for Holo Core

collabora.com · 18 points · Discussion


Valve uses an adapted version of the Arch Linux distribution in its products. At Collabora we have been working with Valve on Holo Core, a pure aarch64 port of Arch Linux to be used as the basis for the OS running on the Steam Frame, which uses an aarch64 CPU. Since Arch Linux does not officially support the aarch64 architecture, we have needed to work on the tooling and CI infrastructure to make this possible.

In this first step toward opening up the work on the aarch64 port, we are publishing prepared binaries, their sources, and the development containers we've built from them, allowing anyone to begin to explore the port and experiment with Arch Linux on aarch64:


	Sources: https://gitlab.steamos.cloud/holo/holo-core-aarch64-preview 

	Binary packages: https://holo-packages.steamos.cloud/holo-core-aarch64-preview/mash-20251118 

	Docker container: registry.gitlab.steamos.cloud/holo/holo-core-aarch64-preview/base-devel



These published artifacts correspond to a subset of packages from a snapshot of the Arch Linux “state” repository with commit 97c0a0b47d15 with any modifications needed to build for the aarch64 architecture.

Behind the scenes

At this stage, we have not rebuilt the entire world (all the packages available in the Arch Linux repositories). Our initial goal is to provide the set of packages required for development and image creation for the Steam Frame. Even when limiting ourselves to this subset of Arch Linux packages, including these packages along with their runtime and build dependencies still results in several thousand packages.

The idea behind this port is much more complex than simply recompiling and installing selected packages for the aarch64 architecture. We are trying to solve two main problems:


	Build binaries from recent Arch package versions for a foreign architecture.

	Create a CI system capable of building binaries for a distribution that currently has no CI infrastructure of its own. As Arch Linux is a rolling-release distribution, enable this CI system to determine the correct dependencies to use as the distribution updates



Challenges

It is more or less known how to create a port: initial cross-compilation, bootstrap preparation, package rebuilds, and so on. However, it becomes much less obvious when you want the entire process to be reproducible from scratch in CI.

We also have to calculate the correct build order for the dependency tree. Here we encounter the first caveat: we cannot rely entirely on the state Git repository, which tracks the history of the Arch Linux package repositories. In many cases, batches of packages are pushed into the repository in an order that is not suitable for rebuilding, meaning that we have to correct the ordering ourselves to construct a valid build sequence.

Another major challenge comes from the nature of Arch Linux's rolling-release model. While we are preparing the initial port, the packages and their dependency chains keep moving forward, often several steps ahead of the state we had been working on. During the development process, we have already stepped forward to newer snapshots a few times; however, we cannot simply skip intermediate versions because of package interdependencies. Intermediate package versions are often required to build later versions, which in turn are needed for other packages' versions. For example, if you need to rebuild rust 1.91, you must first have 1.90 available, which itself requires 1.89, and so on, all the way back to the version used during bootstrapping. The CI tooling that we have been creating must take this into account.

A similar issue arises with SONAME transitions, especially for libraries that are part of the build infrastructure itself, such as icu or gpgme, both of which are required by pacman. In this instance, the package manager used to perform the build depends on the old library version, while the package manager being produced by the build must depend on the new one; thus, both must be available when the build is performed.

Time is the biggest enemy when trying to replay a historical build sequence. If you try to catch up with Arch Linux by rebuilding packages from months or years ago, you will inevitably discover that the upstream landscape has changed. Sources may have moved, projects may have migrated to different hosting services, checksums of Git sources may change because short commit hashes that were used when the package was created have since been expanded to a longer form, and countless other issues can arise.

You may also face infrastructure problems that did not exist when those package versions were originally released. Nowadays, many upstream services actively defend themselves against aggressive bots and AI crawlers by limiting download rates, restricting connections, or temporarily blocking clients. This can be painful for CI pipelines that rely on downloading sources directly from upstream.

That's not even mentioning packages that are simply not compatible with the aarch64 architecture and require additional patches to build and run correctly. And of course, there are always corner cases and human mistakes to deal with when maintaining your own Arch Linux port. This is far from a complete list of challenges involved in porting a rolling-release distribution, but hopefully provides an idea of the scope of the task.

The build replay model

In order to replay the Arch Linux build history, we had to develop a complex set of tooling to deal with the issues above. Working on the tooling was entirely iterative, bouncing back and forth between bootstraps, build trees and deadlock resolutions, and fixing the tooling to be able to solve those issues and progress past them.

The package tree we've released is not just a one-off tarball drop; this is not the end point. This snapshot serves as a proof of concept demonstrating that the tooling and CI infrastructure can produce a fully functional package tree, and one which can support a product launch.

The tooling can calculate the complete build tree, resolve the full dependency chain, and then "replay" Arch Linux package builds from an initial bootstrap up to a specific snapshot of the state Git repository, including all necessary intermediate rebuilds. The GitLab-based CI is able to build all these packages in a repeatable manner. The tooling is not yet ready to be published; however, our team is working on it.

Whilst the infrastructure developed to this point is capable of building from first principles up until a point-in-time snapshot, the next step is to build this into a system which can track Arch Linux as it is developed. This work will serve as the basis of a continuously-operating CI system capable of shadowing Arch Linux itself. We will work with the upstream Arch Linux project to help Arch with their efforts to port the distribution to aarch64 architecture and work towards automated repeatable builds.<?p>

How to build an aarch64 package using the preview

Even in its preview state, the port is mature enough for experimentation with Arch Linux on aarch64.

If you already have an aarch64 host, you do not need virtualization support or any special setup. However, if you don't have this, you may want to run an aarch64 container on an x86_64 host. To do this, some additional configuration is required. While the instructions were tested on a recent Arch Linux host, they should be suitable for most Linux distributions.

Prepare your x86_64 host

Skip this section if you are able to run the build container on an aarch64 host.

To run an aarch64 container on a host with a different architecture, you need the QEMU user-space emulator and a proper binfmt configuration. Every binary executed inside the container will be started through this mechanism.

Make sure the required QEMU packages are installed:

sudo pacman -S --noconfirm qemu-user-static qemu-user-static-binfmt


Optional: make sudo work on x86_64

In Arch Linux, the default binfmt configuration in /usr/lib/binfmt.d/qemu-aarch64-static.conf uses the :FP flags (see binfmt-misc from kernel docs), preventing execution of sudo and other SUID binaries through qemu-aarch64-static:

$ sudo true
sudo: effective uid is not 0, is /usr/bin/sudo on a file system with the 'nosuid' option set or an NFS file system without root privileges?


This prevents makepkg from installing build dependencies automatically, so you may want to enable sudo support inside the container.

Be aware that the following configuration enables execution of SUID-enabled aarch64 binaries globally on your host.

1. Copy the configuration:

sudo cp /usr/lib/binfmt.d/qemu-aarch64-static.conf /etc/binfmt.d/qemu-aarch64-static.conf


2. Add the C (credentials) flag:

sudo sed -i -e "s/:FP$/:FCP/" /etc/binfmt.d/qemu-aarch64-static.conf


3. Re-register the configuration:

sudo systemctl restart systemd-binfmt.service


Create and test a build container

The base-devel container image is available at:

registry.gitlab.steamos.cloud/holo/holo-core-aarch64-preview/base-devel


This image can be used with Docker or Podman. In this example we will use distrobox to simplify the setup.

1. Install distrobox:

sudo pacman -S --noconfirm distrobox


2. Since Distrobox uses user-ID mapping for rootless containers, verify that correct UID/GID mappings exist:

$ grep "$USER" /etc/subuid /etc/subgid
$ sudo usermod --add-subuids 100000-165535 --add-subgids 100000-165535 $USER


3. Create the container:

distrobox create \
  --platform linux/arm64 \
  --image registry.gitlab.steamos.cloud/holo/holo-core-aarch64-preview/base-devel:latest \
  --name builder


After downloading the image, you can enter the aarch64 container and verify that it works correctly:

$ distrobox enter builder
Starting container...                            [ OK ]
Installing basic packages...                     [ OK ]
Setting up devpts mounts...                      [ OK ]
Setting up read-only mounts...                   [ OK ]
Setting up read-write mounts...                  [ OK ]
Setting up host's sockets integration...         [ OK ]
Integrating host's themes, icons, fonts...       [ OK ]
Setting up distrobox profile...                  [ OK ]
Setting up sudo...                               [ OK ]
Setting up user's group list...                  [ OK ]
Setting up existing user - shell...              [ OK ]
Setting up existing user - groups...             [ OK ]
Ensuring user's access...                        [ OK ]
Container Setup Complete!

[user@builder ~]$ file /bin/bash
/bin/bash: ELF 64-bit LSB pie executable, ARM aarch64, version 1 (SYSV), dynamically linked, interpreter /lib/ld-linux-aarch64.so.1, BuildID[sha1]=6b5cf11c690122687bb20c169b56aadf44a9aeb6, for GNU/Linux 4.4.0, stripped

[user@builder ~]$ cat /etc/os-release 
NAME="Holo core Aarch64 port (preview)"
PRETTY_NAME="Holo core Aarch64 port (preview)"
ID=holo-core
ID_LIKE=arch
VARIANT_ID=aarch64-preview
ANSI_COLOR="1;35"
HOME_URL="https://gitlab.steamos.cloud/holo/holo-core-aarch64-preview"
LOGO=holo
VERSION_ID=mash-20251118.1
BUILD_ID=240949

[user@builder ~]$ sudo pacman -Syu
:: Synchronizing package databases...
 core is up to date
 extra is up to date
:: Starting full system upgrade...
 there is nothing to do

[user@builder ~]$ exit
logout
$  


Build a Package

The build container is now ready for testing package builds using the packages published in the preview repository.

Clone the repository and build any available package:

$ git clone https://gitlab.steamos.cloud/holo/holo-core-aarch64-preview
$ cd holo-core-aarch64-preview/core-aarch64/c/coreutils/9.9-1

$ distrobox enter builder -- gpg --import keys/pgp/*.asc
$ distrobox enter builder -- makepkg --cleanbuild --noconfirm --syncdeps


The build process may take a while. Remember that on an x86_64 host every `aarch64` binary is executed through emulation.

Once the build finishes, you will obtain a package for the aarch64 architecture.

What's next

We are continuing to work on the tooling, with the primary aim to be able to efficiently keep the aarch64 port up-to-date with the package revisions that are being used to develop future versions of the amd64/x86_64 flavor of SteamOS. We are proud of what we have achieved so far and hope to provide access to the tooling in the near future. We have aspirations to open this up far more and work on a common approach with those interested in bringing both CI infrastructure and a aarch64 port to the upstream Arch Linux distribution, providing some benefit back to the community which provides the foundations on which SteamOS is built!
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[image: Saharan Dust: Definition, Properties, and Impact]
Never in a million years would the craziest of the mad geoengineers dream of adding a fraction of the iron the Sahara dumps on the North Atlantic every day. 
Adding nutrients to the ocean so tiny ocean plants remove carbon dioxide from the atmosphere is an idea that people aren’t used to. Unfamiliar ideas make us uncomfortable. That gut level “I’m not so sure about this” is natural enough. It comes out as an inchoate sense that such a thing must be risky, that we’ve never done it before and so couldn’t possibly know what the consequences would be.
It’s not true, though. We have quite a precise understanding of what happens when you add nutrient-rich minerals to nutrient-poor waters. Dozens of natural experiments have settled the question. Because nature puts minerals into the ocean all the time, all around the world, through many different mechanisms. And it’s been doing so for millions of years.
Volcanoes do it. Wildfires do it. Even educated whales do it. Dust storms and icebergs do it too. And because satellites have been measuring the ocean’s color with minute accuracy for over twenty years, and research ships have been chasing these events with sensors and sample bottles, we have a large and growing record to show what happens when nutrient-starved water suddenly gets fed. It’s one of the best-documented cause-and-effect relationships in ocean science.
Remember, most of the open ocean is a desert. The top layer of water gets plenty of sunlight, but as you get farther from land the tiny drifting plants that form the base of the marine food web — phytoplankton — run short of one or two key ingredients, usually iron, sometimes nitrogen or phosphorus. Give them what they’re missing and they multiply, sucking carbon out of the air in the process. Take the nutrient source away, and within weeks the effect fades. The pattern has been observed over and over, in different waters, driven by different processes, sort of everywhere.
One case of particular interest to me comes from the subtropical South Pacific. It had long been hypothesized, but never proven, that shallow undersea vents near Tonga might be leaking iron-rich fluid close enough to the surface to reach sunlit water and feed nitrogen-fixing bacteria.
Then, in 2019, a research cruise went and found it.
A single string of undersea vents feeds a patch of ocean the size of Germany with enough iron to fuel a bloom of nitrogen-fixing bacteria that grew two to eight times faster than those in the surrounding water, and pulled two to three times more carbon down into the deep ocean. That work was published inScience in 2023. Follow-up cruises mapped exactly how sharply the iron levels spiked near the vents and faded away with distance, tracked the plankton response cell by cell, and even built a nitrogen budget showing that in some seasons, nearly all of the region’s biological productivity runs on vent iron.
The Tonga-Kermadec range isn’t unique, either. Similar iron-fed blooms have now been traced to volcanic ridges south of Africa, near Antarctica, and scattered across the Pacific seafloor — some fed by iron plumes that drift over a thousand kilometers before they’re used up. One recent study even linked the strength of a Southern Ocean bloom, year by year, to how many small earthquakes had recently shaken the nearby volcanic ridge: more quakes appear to be related to more iron release, which leads to more phytoplankton growth.
But in fact, undersea vents are a little niche; the best-known natural fertilizer delivery system is dust in the wind. Every year, wind lifts millions of tons of fine soil off the Sahara and carry it out over the Atlantic; the same thing happens with dust off the Gobi desert blowing over the North Pacific, dust off Patagonia settling onto the Southern Ocean, and dust off drought-stricken southern Africa reaching all the way to Madagascar. Scientists have been measuring these sorts of events for decades: wherever iron-rich dust lands on iron-starved water, phytoplankton growth follows, often within one to two weeks.
Maybe the clearest evidence comes from robotic ocean floats that happened to be sitting in the North Pacific when a Gobi dust cloud rolled over them in 2001. The floats measured the living carbon in the water nearly doubling within two weeks. A dust storm over the Arabian Sea in 2012 was followed by a nearly fivefold jump in chlorophyll. A 2024 study using over a decade of ocean-robot data concluded that nutrients from dust currently sustain roughly a third of all the plant growth happening across the entire Southern Ocean each year — and that during the last ice age, when the world was far dustier, that figure was closer to two-thirds. Deserts, in other words, have been fertilizing oceans on a hemispheric scale for as long as there have been deserts.
Volcanic ash shows these events in sharp detail, because the nutrient additions are sudden, violent, and easy to date them precisely. In August 2008, an Aleutian volcano called Kasatochi erupted and dropped ash across the Gulf of Alaska. Within days, satellites picked up one of the largest phytoplankton blooms ever recorded in that part of the Pacific. When Iceland’s Eyjafjallajökull volcano — the unpronounceable one that grounded European air traffic back in 2010 — dusted the North Atlantic with ash, research ships sailing under the plume measured a spike in dissolved iron and ran shipboard experiments showing the ash was actively feeding the local plankton. The same thing happened after Hawaii’s Kīlauea eruption in 2018, when ash carried more than a thousand miles out to sea triggered what may be the largest bloom ever observed in that stretch of the Pacific, an area of ocean roughly five times the size of Taiwan. It happened again around a small Japanese volcanic island in 2020, and around a Mariana Islands volcano in 2003, in one of the most nutrient-poor patches of ocean on the planet.
It’s not just that researchers have watched these processes from space. They’ve collected ash samples from more than a dozen different volcanoes and dunked them in seawater in the lab, measuring precisely how much iron dissolves out of each kind of ash, and how fast. The relationship between iron addition and primary productivity is now understood in minute detail.
Perhaps the most striking recent example doesn’t involve rock at all. During the catastrophic 2019–2020 Australian wildfires, smoke carrying iron-rich ash drifted out over the Southern Ocean, and set off a bloom so large it showed up clearly in satellite images across a huge swath of open water south of Australia — one of the biggest phytoplankton blooms scientists have tracked with modern instruments. It didn’t fade quickly, either: follow-up studies found the bloom kept feeding itself for the better part of nine months, as the ecosystem recycled the iron it had been given rather than using it up and going back to starving.
Smoke from Siberian wildfires has been linked to an amplified plankton bloom near the North Pole. Smoke plumes from Canadian and other boreal fires are the subject of ongoing research into North Atlantic nutrient addition
 , with one modeling study projecting that as wildfires become more frequent under a warmer climate, they could boost that ocean’s plant growth by up to a fifth each year. Even California’s 2020 wildfires left a fingerprint on coastal waters near Monterey Bay, shifting which types of phytoplankton were most common. Chemists have also figured out roughly why wildfire ash is such potent fertilizer: the iron in ash from burning is in a form that dissolves more easily in water than the iron locked up in ordinary windblown dust.
A handful of small, remote islands in the Southern Ocean — Kerguelen, Crozet, South Georgia — have been especially intensively studied. They sit in water that would otherwise be as barren as the open ocean around them. Seafloor sediment near these islands leaks iron continuously, and ocean currents smear it out for hundreds of kilometers downstream, producing blooms that come back reliably every single summer. Research teams have spent whole cruises comparing the fertilized water next to these islands with the barren water just beyond it, and the differences are large and consistent: more plankton, more carbon sucked out of the atmosphere and buried in the deep sea, and — in the case of Crozet — measurably more life on the sea floor itself, thousands of meters down, feeding on the extra material raining down from above.
Icebergs do something similar. A landmark 2007 study followed two free-drifting icebergs through the Weddell Sea and found each one trailed a halo of enriched water, extra plankton, extra krill, and extra seabirds for miles around it, as rock dust trapped in the ice thawed out and fed the surrounding sea. Giant icebergs, satellite studies suggest, may supply the iron that feeds the phytoplankton that accounts for as much as a fifth of all the carbon the Southern Ocean buries in a given year.
And then there are the whales. It sounds almost like a joke, but it’s very well established that baleen whale poop carries iron concentrations ten million times higher than ordinary seawater, and Antarctic krill populations collectively hold something like a quarter of all the iron floating in Southern Ocean surface waters within their range. Whales and krill are, in effect, a living fertilizer pump, recycling iron from the deep sea back up to where plankton can use it — and some researchers now suspect that a century of industrial whaling may have quietly throttled Southern Ocean productivity by removing a big part of that pump.
Let’s stand back and evaluate. Even though the mechanisms are wildly different — an underwater volcano is nothing like a dust storm, which is nothing like a burning forest, which is nothing like a whale — they all produce the same basic result: iron-starved water, given iron, grows more phytoplankton, fast and visibly. 
This happens on every scale imaginable, from a single ashfall lasting a few days to a chronic, decades-long seep near an island that shows up in the record every single year. And it happens everywhere you look: the North Atlantic, the North Pacific, the Mediterranean, the Arabian Sea, the tropical Pacific, and especially the Southern Ocean, which seems to collect nutrient-addition events from every direction: dust from three continents, ash from island volcanoes, smoke from wildfires, mineral-loaded ice from glaciers, and even whale shit all seem to have broadly similar effects.
So we’re not talking about some wild new speculative hypothesis or an odd-ball observation from a single contested study. We’re talking about the accumulated output of hydrothermal cruises, dust-tracking satellites, floating ocean robots, sediment cores that reach back through ice ages, shipboard chemistry experiments, and decades of chlorophyll imagery. The core relationship — feed iron-starved water, and it grows more phytoplankton, in proportion to how much you feed it, and then stops when the nutrient addition stops — is about as well-established as anything in ocean science gets.
That last point deserves notice. Reversability is a key criterion for ecological safety. You want to be sure that if the intervention you’re pursuing turns out to have a negative effect, you can stop it. You wouldn’t want to risk shifting an ecosystem into a new permanent state. Here the evidence is especially clear. Phytoplankton grows as long as you keep feeding it. When you stop feeding it, it stops growing. 
But that’s almost academic, because there is just no evidence of any harm that would need to be reversed. Across dozens of studies on all these sorts of natural experiments, nobody has found any evidence of ecological harm. If you squint, you could say there’s some evidence that in nitrogen-deprived areas, fertilization differentially halps nitrogen-fixing bacteria, but it’s hard for me to see that as a harm: you want to favor the bacteria that fix nitrogen, because they’re the ones that clear the nutrient bottleneck for everything else. 
That that’s the closest the literature comes to finding a harm tells you all you need to know. By now, if iron addition was associated with actual some bad outcome —a harmful algal bloom, say, or some kind of toxic nutrient overloading— scientists surely would’ve noticed. But no such thing has been found.
So that gut level sense that we have no idea what might happen if you add iron to iron-starved waters is grounded in ignorance. We have a pretty precise idea what happens when you add nutrients to a marine desert, because we’ve seen it happen again and again all over the world.
In reality, any program to intentionally add nutrients to nutrient-deprived oceans would be considerably less dangerous than any of these natural analogs. Fires, volcanoes, icebergs and vents just dump crap into the ocean willy-nilly, with no plan, no environmental monitoring, no environmental impact assessment, nothing. Nature does this in precisely the kind of blind, reckless, unthinking way that skeptics fear in people, and eventhen there’s no evidence of harm.
Of course, a program to deliberately increase phytoplankton carbon removal would be infinitely more careful than random geology. It’s hard to figure how intentional nutrient addition carried out under intensive, carefully pre-planned ecological monitoring could be more dangerous than just randomly putting crap in the sea like a volcano does. Thinking it would be is just a sign of anti-human bias. 
Which is the point, really. 
We have many good reasons to think adding nutrients to the ocean is safe, and very good reasons to believe allowing climate change to run on unchallenged is unsafe. The only thing holding us back is a kind of ideological commitment to the idea that human beings always only get everything wrong, while the random acts of geology are by definition “natural” and therefore good. That’s an ideological argument, not a scientific one.
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Company A has acquired Company B, C, and D. How do we organize their sites, for multiple products with different audiences, while making it easy to find relevant product information and quickly understand how the products work together?




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




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




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





	day-to-day responsibilities




	previous experiences making IA decisions, positive or negative




	perception of the areas with the highest potential for company growth




	professional goals






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




How Company A plans and delivers items.




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




Put users into categories




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





	Location (by country, city, district)




	Clinical discipline (nursing, surgery, pharmacy)




	Clinical specialty (dermatology, ethics, pathology)




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




	Role (educator, administrator, researcher)




	Institution (academic, commercial, non-profit)






For patients of healthcare providers, groups may include:





	Insurance type




	Age group




	Risk level






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




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




Test with a small group of users




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





	Do labels match user language?




	Do groupings match users’ mental models?




	Does content hierarchy reflect user goals?




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






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




Think horizontally, not vertically




What do I mean by this?




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




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





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




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






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




Vertical vs horizontal content thinking



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




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




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




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




Key takeaways




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





	Start with user goals




	Identify commonalities across products




	Identify opportunities for consolidation and removal across content




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




	Put users into categories




	Test with a small group of users




	Provide multiple information pathways to improve discoverability




	Be prepared for content discussions to get heated






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





		UnifiedIR for Julia

		Cagire: Live Coding in Forth		Download

		About

		Support

		Documentation

		The language

		Features (click to learn more!)

		Gallery

		Live Coding





		Infinities, impossibilities, and the man in the white linen suit		What incompleteness means

		The failed dream that built the computer

		The Gödel machine and the guarantee that vanished

		Things mathematics cannot learn

		The neural network that exists and cannot be built

		The machine you cannot contain

		What Gödel would recognise





		HMD Touch 4G		HMD Touch 4G

		Vibrant touchscreen with smooth scrolling.

		Cricket results, news, weather, and more.

		Video call and voice message with other Express Chat users.

		Supports 4G LTE bands for broad network connectivity. ²

		The next step in phone evolution

		The Express Chat app: for expression that breaks barriers

		Use the selfie camera to video call with other Express Chat users.

		Hold the Quick-Call button to record a voice message.

		Send texts, photos, and emojis in private chats and groups.

		Express Chat is free to download on Android and iOS® devices.

		Take your HMD Touch 4G around the world with you

		A world of smart experiences

		Packed with big features

		For emergency contact calling and voice message recording.

		WiFi support, hotspot feature, and Bluetooth enabled.

		Capture photos and videos with front and back cameras.

		1950 mAh battery and USB Type-C charging. ¹

		Smart features in a little package

		Supporting human connections

		Want the latest HMD product news? Just tell us where to send it.





		Heavy TV watching associated with smaller brain structures, study finds		Watching changes

		Not all sitting is made the same

		About this study





		C64 Basic Dungeon Crawler: Goblin Attack (C64 Basic Part 8)

		Land Atlas – soil, farmability, and crop analysis for land listings		Know what land is really worth before you ever call the broker.

		Every parcel, scored like an analyst would

		How it works

		See it with real listings





		Dupes (product clones) took over the world

		The Zen of Parallel Programming

		HomeLab #1: MikroTik as a Home Router		How it all begin…

		Know your ISP

		Setting up MikroTik router

		Let’s get clean WiFi setup

		Fighting Bufferbloat





		Modder Runs GTA III Inside GTA: San Andreas on an In-Game TV

		Orion Browser by Kagi		WebKit.Extensions.Privacy. Pick all three.

		Core features that make all the difference

		What people say

		Support Independent Browsing





		Building an Arch Linux Aarch64 Port for Holo Core

		Natural experiments prove phytoplankton carbon removal works

		How to organize 3 acquired companies into one coherent website		What I recommend to clients is formalizing user goals before making rebranding decisions.

		Key takeaways
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