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Get your Windows license refund

en.refund4freedom.org · 589 points · Discussion



	


		


			

			Get your Windows license refund now!


			We all know the joy of acquiring a new laptop and the excitement of exploring its features and functionalities. However, the vast majority of laptops are only sold with a specific proprietary operating system: Microsoft Windows.				The vendors do not remove the Windows license, and you must pay the entire price, even if you do not want to use this system.			


			This is unfair and we want to change it!				Consumers should be able to buy laptops without any specific operating system, and should not have to pay the license price if they don't want to.			


			Request your refund now!


		

	



			


			Demands

			
				You should not have to pay for software you don't want. Devices like laptops and smartphones are general purpose computers so, they should be neutral in relation to the software they run. Manufacturers and vendors should not have the right to impose specific operating systems on you. When you request a refund, the process should be easy, quick and straightforward. Here’s what we demand:


				
						Do not restrict users to specific software. Device manufacturers and vendors should not impose an operating system or software on consumers, and should not force them to pay for software that they don't want. Laptops and smartphones are general purpose computers, so consumers should be able to run the software they want on their devices.

						Transparent pricing. Consumers should have the right to decline pre-installed software, including the operating system, but still be able to buy the laptop without it.

						Hassle-free refunds. Manufacturers and vendors should clearly publish the steps for requesting and obtaining a refund on their websites. The process should be simple, easy and accessible to any consumer. No one should go through unnecessary or complicated procedures i.e. sending the entire computer to a service centre just to remove unwanted software.

				

				Take action!

			


		




			
				


				How to request your license refund

				
			


			

						
						
										Start up the PC and take pictures

										
											Take pictures of the screen of the clauses of the contract where the reimbursement is indicated or make a video by scrolling through the whole contract (maybe useful later). If possible, do not format/erase yet your computer storage.										

									


						
						
										Contact the manufacturer's customer service

										
											Contact the manufacturer by telephone or, better still, chat/email, and keep the relevant correspondence. For the telephone, note the date, time and with whom you spoke. For chat, copy/paste what was written.										

									


						
						
										If they respond negatively...

										
											Problem Not Solved: fill-in the Refund Form and send it to the manufacturer.										

										
									


						
						
					

		



		
			

			Supporting Material

			Here you can find useful material to refund the cost of the Windows operating system.


			
			

				Manufacturers

				Not all manufacturers and vendors are equal. Some react differently and treat consumers better. We have a lot of experience in requesting refunds, and keep track of those who respect your right to choose—and those who don't. Below we provide reports on manufacturers concerning their licenses and refund policies to help you in getting your money back.


				
				
							

							
								HP

								
										HP does not have a reimbursement procedure for Windows.

										Several contact attempts were made by different customers, and were always ignored by HP.

								

							

						


				
				
							

							
								Lenovo

								
										Lenovo has a reimbursement procedure for Windows.
Lenovo license reimbursement procedure for Windows.

										The PC must be shipped to a Lenovo assistance centre.

								

							

						


				
				
							

							
								Asus

								
										Asus has a reimbursement procedure for Windows.

										No need to ship the PC to Asus.

										Asus's reimbursement procedure is not published on their website.

										Asus gives a reimbursement between 9 and 65 euros, depending on the Windows version.

										Send an e-mail to info@asus.it indicating the PC serial number and your bank details, within 30 days of purchase and without accepting the EULA when you first turn on the machine.

								

							

						


				
				
							

							
								Dell

								
										Dell does not have a reimbursement procedure for Windows.

										Dell's terms and conditions, in Article 7.3, explicitly states that in the event of non-approval of the operating system licence, the computer must be returned.

								

							

						


				
				
							

							
								Acer

								
										Acer has a reimbursement procedure for Windows. Acer license reimbursement procedure for Windows.

										The PC must be shipped to an Acer assistance centre.

										Forms to be filled in and submitted can be found on the Acer website.

								

							

						

			

		




		

		

		
		Reports


		Reports received. Get inspired. Explore information from other users like you who got their license fee back!


		
			

			
					
					

					
						IT for s.r.l.

						Acer

						
							Following repeated unsuccessful telephone contacts, the ITfor company in Turin took Acer Italia to the Justice of the Peace contesting the manner in which the license was reimbursed. After several hearings and adjournments, Acer Italia granted payment of 50 euros + 100 euros for legal fees incurred.

							Writ of Lawsuit,
							Minutes of Conciliation,
							Complete documentation
						

					

				


			
					
					

					
						Luca Bonissi

						Mediacom

						
							After purchasing a Mediacom PC, Luca went directly to Datamatic S.p.A. (the parent company of the Mediacom brand) to request a refund of the Windows license. Only after the legal summons was served, and just before the legal hearing, Luca received an offer for a private transaction and awarded a refund of 44 euros.

							Complete documentation
						

					

				


			
					
					

					
						Luca Bonissi

						Microsoft

						
							Luca, after some perseverance, reached the Microsoft Technical Support of Microsoft S.r.l. (representing Microsoft in Italy), which actually provides a procedure for refunding the Windows license on products sold by the company (in this case, a Microsoft Surface). After several emails and communications, Luca received a refund of 43 euros.

							Complete documentation
						

					

				


			
			
					
					

					
						Luca Bonissi

						Lenovo

						
							Following a lengthy legal dispute, the judgment in the second instance awarded a refund of 42 euros for the Windows license, 1,000 for legal fees, and ordered Lenovo Italy S.r.l to reimburse 20,000 euros in damages for aggravated litigation liability.

							Complete documentation
						

					

				



			
					
					

					
						Luca Bonissi

						HP

						
							The reimbursement request was denied several times, but the Justice of the Peace in Monza awarded a 61 euro reimbursement for pre-installed licenses (of both Windows 10 Home and Office 365 Personal).

							Complete documentation
						

					

				

			
					
					

					
						Francesca Tregnaghi

						Dell

						
							After a couple of Italian legal emails (PEC emails), the 51 euro refund for the Windows 10 Home Edition license was granted.

							Complete documentation
						

					

				


			
					
					

					
						Vincenzo Castiglia

						Lenovo

						
							After a long series of emails and phone calls, the 42 euro refund for the Windows 10 Home Edition license was granted. For the payment, Vincenzo chose to give Italian Linux Society's bank details.

							Complete documentation
						

					

				



			
					
					

					
						Silvia

						Lenovo

						
							After a particularly prolonged email exchange, a refund of 47 euros for the Windows 10 Home Edition license was granted.

							Complete documentation
						

					

				


			
					
					

					
						Luca Bonissi

						Lenovo

						
							Oggetto del contendere è stato - come in diversi altri casi - la presunta necessità di restituire il PC. Alla fine è stato riconosciuto un rimborso di 75 euro per la licenza Windows 11 Home.

							Complete documentation
						

					

				


			
					
					

					
						Luca Bonissi

						Acer

						
							Although Acer has a procedure for refunding the Windows license, it involves sending the PC, long waiting times and derisory compensation, so the procedure is inconvenient and impractical. The lengthy exchange of legal Italian emails (PEC emails) between Luca and Acer, culminating in the suggestion of a court case, ended in a 129 euro refund.

							Complete documentation
						

					

				





			
					
					

					
						Giuseppe Salustri

						MSI

						
							After many difficulties raised by MSI, including shipping the computer to the service center in Poland, long waiting times, and reminders, Giuseppe finally got a refund of 40 euros (net of shipping costs, absurdly charged to the customer).

							It is recommended not to write to the email address for support, but to register on the MSI site and open a ticket specifying the serial number, first name, last name, mailing address, and phone number right away.						

					

				

		


		

		Get a licence free device


		Want to buy a licence-free PC directly? Search for your nearest Linux-friendly shop on LinuxSi! (Italian-only).


		My device is a smartphone. Check how you can install a different operating system on your smartphone FSFE's Free Your Android site.


	



			
				

				Share the campaign

				The more people know, the stronger we are! Share this campaign with your friends, family, and on your social networks, by using #Refund4Freedom and #GetYourWindowsRefund.


				Urge suppliers to express a clear position towards your rights.


				Tell us your story

					Whether you got a refund or hit a roadblock, share your experience with others.					Tag @fsfe and @ItalianLinuxSociety on Mastodon and use our pre-made text for your social media posts.				


				
					Share on Mastodon


					Share on X/Twitter


					Share on Facebook

				

					If you asked for a refund, we can send to you some free stickers for your free laptop!
				

				
					
					

					

					
							To receive news about the right to reimbursement of pre-installed software licences in Italy, see:							ADUC Windows refund page.
						

					

				

			

			

		
















Original: https://en.refund4freedom.org/ · Discussion
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GLM-5.3 is now open-weight

huggingface.co · 468 points · Discussion

https://twitter.com/Zai_org/status/2093354097122455713https://z.ai/blog/glm-5.3


Original: https://huggingface.co/zai-org/GLM-5.3 · Discussion
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Judge rules Trump administration’s blacklisting of Anthropic was illegal

nytimes.com · 417 points · Discussion

https://archive.ph/ni6I3https://storage.courtlistener.com/recap/gov.uscourts.cand.46...


Original: https://www.nytimes.com/2026/08/27/technology/anthropic-government-blacklisting-ruling.html · Discussion
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GUIs should be fully keyboard-driven

ckardaris.com · 396 points · Discussion


    This post has made it to the Hacker News front page.
See the discussion.





Last week I came across a post on Hacker
News that encouraged application
developers to stop making terminal user interfaces1
(a.k.a. TUIs) and instead focus on graphical user interfaces (a.k.a. GUIs).
The post reached the HN front page and sparked a lively debate in the
comments section.


I think there is merit in both sides of the debate.
On one hand, I understand the GUI-positive arguments of the post author.
In theory, the capabilities of GUI application frameworks are a superset of the capabilities of
their TUI counterparts, so they should be preferred.
On the other hand, as a heavy terminal user, I also greatly appreciate all TUIs that allow me to
“stay” in the terminal and fulfill all my needs.


But I want to oppose a recurring argument in favor of TUIs that in my opinion does not have a solid
foundation2.
To paraphrase various commenters:



  TUIs should be preferred because they are keyboard-driven.




While it’s true that if you randomly pick a GUI and a TUI application, the latter is more probable
to be fully keyboard-driven, this does not tip the scale in favor of developing TUIs over GUIs3.
What it does is highlight the inadequacies of keyboard navigation in many GUI applications.


There is nothing preventing a GUI from being fully keyboard-driven4 just like — or even better
than — a TUI.
In fact, many GUI framework application guidelines explicitly encourage GUI application developers
to provide support for keyboard-driven navigation that covers the whole functionality of the
application.


For example, the GNOME Human Interface Guidelines state that just as it should be possible to perform every
action with a pointing device, every action should also be possible with the
keyboard
and that it should be possible to move around and interact with every part of your user interface
using the
keyboard.


This resonates with me as a user.
Being able to intuitively — and predictably — navigate around a GUI application with only my
keyboard gives me more incentive to choose it compared to its alternatives.


Knowing that, and when wearing my developer hat, I have to make sure that my
applications are keyboard-friendly.
For my first ever GUI application, Klisi, I invested some time
to implement keyboard shortcuts targeting the whole range of available actions.


Keyboard navigation is not that hard to achieve in most cases and results in an overall better user
experience.
It is not a matter of feasibility, but a matter of will on the application developer’s part.


The takeaway is simple.
Do not compromise on the user experience you provide with your application.
Strive to make it as intuitive as possible.
To that end, enabling full keyboard navigation should not be ignored.



  



Original: https://ckardaris.com/blog/2026/08/28/keyboard-driven-guis.html · Discussion
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U.S. sanctions against the A/I Collective

inventati.org · 382 points · Discussion

Earlier:US Government designates host of noblogs.org a "global terrorist" - https://news.ycombinator.com/item?id=49464391 -  (131 comments)
US sanctions Italian hosting provider Autistici Inventati - https://news.ycombinator.com/item?id=49451343 - (219 comments)


Original: https://www.inventati.org/ · Discussion
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Htmx 4.0

four.htmx.org · 376 points · Discussion

htmx 4.0.0 Release

The htmx team is very happy to announce the release of htmx 4.0.0!  This is the culmination of 8 months of work (plus
a game) and we are very happy with the results.

The idea of htmx 4 started to germinate when I decided to create fixi and, in doing so, got
more familiar with the fetch() API and async programming in JavaScript.  (htmx had always
used XMLHttpRequest due
to backwards compatibility issues.)

One chance evening I was contacted by Christian, who had some interesting ideas
around streaming HTML that
got me thinking that moving the internals to fetch() would simplify things for him and for the library in general.

After a bit of work I managed to get Michael and Alex on board, and we were off to the races.

Development has been very smooth. We started a port of fixi + the htmx test suite. Over time, we rediscovered why htmx
did many of the things that it did and moved our new implementation closer and closer to the old one. At this point
the behavioral differences between 2.x and 4.x are relatively small and where they do diverge we have made explicit
choices that we feel will put htmx-based applications in a good spot for
being 100-year web services

Note that we are not marking 4.0 as latest in NPM
because we do not want to force-upgrade users who are relying on non-versioned CDN URLs for htmx. Instead, 2.x will
remain latest and the 4.0 line will remain next until some point in early 2027. The website, however, will reference 4.0.

Major Changes

As mentioned above, htmx 4, from a user’s viewpoint, is almost identical to htmx 2. There are three major changes:


	Attribute inheritance is now explicit by default rather than implicit by default (this is the biggest upgrade item)

	The htmx event names have been standardized & cleaned up. Some advanced users may need to change the events they
listen for.

	History support now does not use localStorage by default (which was a cause of many support headaches). Most people
won’t notice this at all.



Internally, we migrated from XMLHttpRequest to fetch() but that should be transparent for most users of htmx.

Attribute Inheritance

In htmx 2 many attributes were “inherited” by default. This allows you to place attributes on parent elements and
their behavior will apply to child elements. This behavior, which came from
the intercooler.js days, was inspired by CSS and, unsurprisingly, worked out about the same
as CSS: powerful but difficult to understand at times.

In htmx 4 attributes are not inherited unless you explicitly say so by adding an
:inherited after the attribute name:

<!-- htmx 2 -->
<div hx-confirm="Are you sure?">
    <button hx-delete="/item/1">Delete</button>
</div>

<!-- htmx 4 -->
<div hx-confirm:inherited="Are you sure?">
    <button hx-delete="/item/1">Delete</button>
</div>

This will be the largest upgrade burden in migrating from htmx 2 to htmx 4. To make things easier, we have provided
a command line tool to find places you need to mark as inherited.

Note that attributes like hx-disinherit, etc. are no longer required and should be removed.

Events

The events triggered by htmx 2 had grown organically over the life of the library and were not particularly well
organized, making it difficult to know exactly which event was fired when.

In htmx 4, all events now follow htmx:phase:action[:sub-action]:






























	htmx 2	htmx 4
	htmx:beforeRequest	htmx:before:request
	htmx:afterRequest	htmx:after:request
	htmx:beforeSwap	htmx:before:swap
	htmx:afterSwap	htmx:after:swap
	htmx:configRequest	htmx:config:request


In addition, the following changes were made:


	Most error events collapse into htmx:error. HTTP error responses fire
htmx:response:error.

	The htmx:xhr:* events are removed. htmx 4 uses fetch().

	The htmx:validation:* events are removed in favor of native browser form validation.



The full table is in What’s New in htmx 4.

The command line upgrade checker flags old event names in hx-on attributes and in your JavaScript where it can find
them.

History

History support has always been included in htmx, allowing you to implement back-button aware actions with simple
attributes. In htmx 2, a cache in localStorage was used to snapshot pages for restoration. Unfortunately a large
source of issues was that this snapshot could include DOM mutations by 3rd party JavaScript libraries. When the page was
restored, those mutations remained but the underlying JavaScript logic was not.

htmx 4 does not cache pages in localStorage. On back navigation htmx re-fetches the page and swaps it into <body>,
or into the [hx-history-elt] element if one is present. This allows 3rd party JavaScript libraries to “just work” in
most cases and, with good request caching, is very fast.

If you want local caching instead, we now ship a very complete hx-history-cache
extension that restores history from sessionStorage and is designed to integrate well with scripting solutions like
Alpine.js, etc.

New Features

There are two big new features in htmx 4, both of which we are really excited about:

Morph Swaps

We now support morphing swaps out of the box with htmx.  I created idiomorph and
nearly included it in htmx 2.x but decided against it.  In htmx 4, Michael has done great work improving on that
algorithm and integrating it seamlessly into htmx.

<hx-partial>

Another major new feature is the <hx-partial> tag.  This tag is similar to out-of-band swaps,
but is much clearer when you want to do something beyond just replacing a single element with a new version of itself:

<hx-partial hx-target="#messages" hx-swap="beforeend">
    <div>New message</div>
</hx-partial>
<hx-partial hx-target="#count">
    <span>5</span>
</hx-partial>

Extensions

Much of the excitement in htmx 4 is in the extensions.  Switching to fetch() internally let us rethink how extensions
can and should work, and sparked the creation (and recreation) of many new extensions, for example:


	hx-preload - preload content (e.g. on mouseover) to speed requests up

	hx-download - native, fetch-based file downloads

	hx-alpine-compat - smooths over compatibility issues between htmx and Alpine.js

	hx-history-cache - caches history in sessionStorage, provides Alpine.js compatibility



Additionally, there are three new or updated streaming HTML extensions:


	hx-sse streams over text/event-stream.

	hx-ws streams and sends over WebSockets.

	hx-multipart streams over multipart/mixed



Finally, we decided it was time to try our hand at our own small front-end scripting solution that tightly integrates with htmx.  hx-live is inspired by Alpine.js, jQuery and hyperscript, and makes front end scripting pleasant and fun.  It even supports what we are calling DOM-based, HATEOAS-friendly reactivity.

There is a new htmax.js bundle in the distribution which packages htmx with the most popular of these in a single file if you don’t want to think about which ones you want to pick.

Upgrading

For a complete upgrade guide see  What’s New in htmx 4.

As mentioned earlier, we are providing an upgrade tool to help you:

$ npx htmx.org@4.0.0 upgrade-check -- ./templates

File extensions: .html, .php, .js, .ts, .jinja, .jinja2, .j2, .erb, .hbs
Use --ext to add more (e.g. --ext .vue --ext .svelte)

Scanning 1 file(s)...

Found 8 issue(s) in 1 of 1 file(s).
templates/index.html:1: [inheritance] hx-headers needs :inherited suffix (descendant on line 3 has hx-delete) (this looks like a CSRF token; without :inherited the header does not reach child elements and the server rejects the request)
templates/index.html:2: [inheritance] hx-target needs :inherited suffix (descendant on line 3 has hx-delete)
templates/index.html:2: [inheritance] hx-confirm needs :inherited suffix (descendant on line 3 has hx-delete)
templates/index.html:3: [renamed-attr] hx-disable -> rename to hx-ignore (hx-disable now means 'disable during request')
templates/index.html:4: [removed-attr] hx-vars is removed -> use hx-vals with js: prefix
templates/index.html:4: [removed-attr] hx-prompt is removed -> load the hx-prompt extension to keep the same syntax
templates/index.html:9: [old-event] old event name "htmx:afterRequest" -> "htmx:after:request"
templates/index.html:9: [old-api] htmx.addClass() is removed -> use element.classList.add()

We are also shipping an agent skill to assist in upgrading

Installing

htmx 4.0 can be installed via a package manager referencing version 4.0.0, or can be linked via a CDN:


<script src="https://unpkg.com/htmx.org@4.0.0/dist/htmx.min.js"></script>

or 
Luanti removed from Google Play due to baseless AI copyright notice
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Luanti removed from Google Play due to baseless AI copyright notice

blog.luanti.org · 364 points · Discussion


		

		Luanti’s Android app is currently not available on the
Google Play Store
due to a baseless
DMCA notice filed on behalf of
Microsoft by Tracer.AI, alleging that Luanti infringes Minecraft’s copyright. The
Luanti app does not contain any proprietary code or assets, from Minecraft or
otherwise.


We received a similar notice from the same company in 2023 and successfully
appealed against it. This company also filed a similar notice this year against
an indie game with similar voxel art style by the name of
Allumeria.




Table of Contents 
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What is Luanti?


Luanti is a voxel game-creation platform where anyone
can make, share, discover, and play blocky games. It does not ship with any
games or game assets by default. Instead, players can browse
a catalog of games created by
the community, or simply join multiplayer servers.




We are a non-profit project developed by a community of passionate
individuals expressing their creativity. Luanti is open source, which means
anyone can view the source code, modify it, learn from it, redistribute it, and
even sell games made with it on platforms like Steam.


While Luanti is popular as an open-source alternative to Minecraft (as its roots
are in blocky sandbox games), it also lowers barriers to bringing creative ideas
to life. The freedom and customization Luanti affords has made it an excellent
tool in education, finding its way into
many schools across Europe.


What is the DMCA notice?


The Digital Millennium Copyright Act (DMCA)
is United States law which lays out a notice-and-takedown process which
platforms like Google Play follow to avoid liability for damages resulting from
copyright-infringing packages which they distribute. These platforms are not
responsible for the actions of their users, but they are responsible for taking
corrective action when user-generated content is reported.


The DMCA notice we received through Google claims that:



  These products use copyrighted assets as outlined directly from the Minecraft
game (available at www.minecraft.net) without authorization and should be
removed. Specifically, US Reg. #TX 8-192-097




“US Reg. #TX 8-192-097” is
the registration of Minecraft Java Edition 1.9 with the US Copyright Office.


It does not provide any information aside from this and does not outline which
assets Luanti allegedly uses.


Which assets?


Engine


Luanti is a game-creation platform and does not ship with any games, let alone
game assets. In fact, here are all the textures Luanti comes with:



	
		[image: All textures in the Luanti app]
	
	
		All textures in the Luanti app
	


Luanti also includes further assets, particularly fonts. These are properly
attributed in the license file.


The GitHub repository does include the
Development Test game,
which is also available on ContentDB but is not included in Luanti releases
anymore. Being a testing ground for the engine, the textures are largely
utilitarian in nature.



	
		[image: Development Test game, for engine development]
	
	
		Development Test game, for engine development
	


Minetest Game


Luanti previously shipped with
Minetest Game,
a crafting survival game intentionally kept bare-bones to provide a base for
modding. As of December 2023,
it is no longer bundled with Luanti, and can be downloaded from within the
Luanti client like any other game. All of Minetest Game’s assets are original
and properly licensed1.



	
		[image: Minetest Game]
	
	
		Minetest Game
	


Third-party content


Players can download content from ContentDB, our in-app game catalog. Except for
Minetest Game and Development Test, all these games, mods, and texture packs are
third-party, just like most apps on Google Play.



	
		[image: ContentDB in the main menu]
	
	
		ContentDB in the main menu
	


Packages uploaded on ContentDB are reviewed manually by volunteer staff before
they are approved. We proactively check for copyright issues, including checking
for commercial assets. Independent of this incident, we have been looking into
automated asset flagging using conventional perceptual hashing algorithms. This
would help human moderators detect copyrighted assets, and we will always
require a final human decision without relying on erroneous AI.


It is in everyone’s best interests that content on ContentDB is legal and free,
as it allows the community to safely use and build on top of it for their own
projects. If you are a rightsholder who believes your rights are being infringed
by content hosted on ContentDB, then the correct action is to submit a
DMCA notice against the particular
game on ContentDB.


Cubes are for everyone


The concept of a game featuring 3D cubes or voxels is not something anyone can
own2. Minecraft was originally inspired by the 2009 game
Infiniminer which uses similar
voxel graphics, and later examples like Hytale show that block games make up an
entire genre that Minecraft is simply a part of. Mojang and its parent company
Microsoft have all rights to enforce their copyright for assets such as
Minecraft’s textures, but cannot use the DMCA as a means to intimidate and
monopolize an entire genre of games.


Luanti was originally created by celeron55 in 2010 under the name “Minetest”,
inspired by the newly-released Minecraft Alpha to make a sandbox in a voxel grid
that ran better on low-end hardware. Work began in 2011 on a modding API using
the Lua programming language, allowing players to create
their own content. Minetest has continued to work to support a larger variety of
user creativity ever since. In 2024,
the rename from Minetest to Luanti
set this direction in stone.


What is Tracer.AI?


Quoting their website:



  Tracer is a next-generation brand protection platform that empowers brands to
take control of their brand presence online. Our AI agents streamline
workflows and enhance operational efficiency, making it easier to monitor
digital channels, take down detections, and analyze vast amounts of data to
provide better business intelligence insights. Bring speed, accuracy, and
efficiency to your brand protection strategy, without draining your team’s
resources.


  Tracer’s AI brand protection technology detects and removes infringements to
your brand across thousands of digital platforms, faster and more accurately
than ever before.




From this, we can gather that Tracer uses AI agents for automated infringement
detection. In a
2024 blog post,
the company boasts “85% faster takedowns”, “100% more reviews
month-over-month” along with “review times that are six times faster than
traditional methods”. It claims this has resulted in “44% more takedowns
month-over-month”.


This is not the first time this has happened


Luanti’s Android app received a similar notice from the same company in
March 2023. As the notice was incorrect, we submitted a counter-notice and the app
was eventually reinstated… after 46 days3.
Section 512(g)(2)(c) of the
DMCA requires that providers “[replace] the removed material and [cease]
disabling access to it not less than 10, nor more than 14, business days
following receipt of the counter notice”. Google’s failure to adhere to the
deadlines specified by the DMCA raises questions regarding its approach toward
handling DMCA counter-notices.


In February of this year, an indie game called
Allumeria also received a DMCA takedown from Tracer.AI
on behalf of Microsoft, resulting in the game’s temporary removal from the Steam
store. The notice
was eventually dropped by Microsoft after public noise.


This can’t keep happening


If a company can repeatedly submit the same DMCA notice with no explanation or
evidence, taking projects down for months at a time, the system is broken. It
prevents users from discovering or updating Luanti, and risks users settling for
shady or ad-ridden forks instead.


If we were a small company relying on income from the app, this would be
especially devastating. We, like most open-source communities, lack the
resources to continually fight unfounded DMCA notices.


What next?


We have submitted a counter-notice and the app should be restored soon,
hopefully sooner than 46 days. But with counter-notices not being respected in
the set timeframe, a more public approach is required.


We call on Microsoft, Mojang, and Tracer.AI to stop relying on AI tools to send
inaccurate and vague DMCA notices. Detection must be verified by a human and,
more importantly, substantiated with tangible proof.


We call on Google to improve how they verify notices, allow users to respond to
notices without taking apps down for extended periods of time, and properly
comply with copyright law.


While we hope Google reinstates the Luanti app in a timely manner, we would like
to mention that the Luanti Android app is also available on
F-Droid, an app store
for Android whose official repository contains only verified free software.
In addition, APK downloads are available
on our own website. Unfortunately,
both distribution mechanisms are increasingly under threat.


We ask our community and readers to share this post far and wide, to help raise
awareness and ensure this doesn’t happen again, for us or anyone else.
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Inception-style curved map for turn-by-turn directions

orbify.eu · 345 points · Discussion

Orbify web demo
Demo 2 - v72
Controls
Move
WASD

Pan
Left drag

Rotate
Right drag

Get in touch
Pilot, collaboration or investment?
We are open to pilot projects, technology collaborations, industry partnerships and conversations with investors.
ORBIFY.EUkarsten@orbify.euDemo versions
Demo 2 - v72 currentPrevious demo 1 - v38

Orbify AS
Org. nr. 934606442
Phone: +47 91349314

© 2026 Orbify. All rights reserved.
Warping technology: Patent Pending · PCT/EP2026/058725
3D rendering powered by PlayCanvas Engine.

Model: Hamilton Stadium, Hamilton Ontario (Sun Down) by Justin Eastman, licensed under CC BY 4.0.
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Hilariously fast volume computation with the divergence theorem (2018)

alyssarosenzweig.ca · 233 points · Discussion


16 Feb 2018
(No,
there won’t be jokes.)

The following presents a fast algorithm for volume computation of a
simple, closed, triangulated 3D mesh. This assumption is a consequence
of the divergence theorem. Further extensions may generalise to other
meshes as well, although that is presently out of scope.

We begin with the definition of volume as the triple integral over a
region of the constant one:

V=∭R1dVV = \iiint_R 1 \mathrm{d}V

Let
𝐅\mathbf{F}
be a function in
ℝ3\mathbb{R}^3
such that its divergence is equal to one. For the purposes of this
paper, we choose:

𝐅(x,y,z)=<x,0,0>\mathbf{F}(x, y, z) = <x, 0, 0>

It can easily be verified that

div𝐅=∂F∂x+∂F∂y+∂F∂z=1+0+0=1\mathrm{div} \mathbf{F} = \frac{\partial F}{\partial x} + \frac{\partial F}{\partial y} + \frac{\partial F}{\partial z} = 1 + 0 + 0 = 1

Therefore,

V=∭R1dV=∭Rdiv𝐅(x,y,z)dVV = \iiint_R 1 dV = \iiint_R \mathrm{div} \mathbf{F}(x, y, z) \mathrm{d}V

By the Divergence Theorem, this is equal to the surface integral:

V=∬S𝐅(x,y,z)d𝐒V = \iint_S \mathbf{F}(x, y, z) \mathrm{d}\mathbf{S}

This surface integral, defined over the surface S of the 3D mesh, is
equal to the sum of its piecewise triangle parts. Let
TiT_i
denote the surface of the
ii’th
triangle in the mesh. Then,

V=∑i=0∬Ti𝐅(x,y,z)d𝐒V = \sum_{i = 0} \iint_{T_i} \mathbf{F}(x, y, z) \mathrm{d}\mathbf{S}

Let
TinT_{in}
represent the
nn’th
vertex of the
ii’th
triangle. Let
Δ1\Delta_1
equal the vector difference between
Ti1T_{i1}
and
Ti0T_{i0},
and
Δ2\Delta_2
likewise equal to
Ti2−Ti0T_{i2} - T{i0}.
Each individual triangle
TiT_i
may thus be parametrised as:

𝐫(u,v)=Ti0+uΔ1+vΔ2\mathbf{r}(u, v) = T_{i0} + u\Delta_1 + v\Delta_2

Then, simple differentiation yields:

𝐫u=Δ1\mathbf{r}_u = \Delta_1
𝐫v=Δ2\mathbf{r}_v = \Delta_2

Therefore,

𝐫u×𝐫v=Δ1×Δ2\mathbf{r}_u \times \mathbf{r}_v = \Delta_1 \times \Delta_2

Thus, the surface integral can be rewritten in terms of this
parametrisation, substituting in the definition of
𝐅\mathbf{F}
as needed:

V=∑i=0∬Ti𝐅(x,y,z)(𝐫u×𝐫v)dAV = \sum_{i = 0} \iint_{T_i} \mathbf{F}(x, y, z) (\mathbf{r}_u \times \mathbf{r}_v) dA
=∑i=0∬Ti𝐅(x,y,z)(̇Δi1×Δi2)dA= \sum_{i = 0} \iint_{T_i} \mathbf{F}(x, y, z) \dot (\Delta_{i1} \times \Delta_{i2}) dA
=∑i=0∬Ti<x,0,0>(̇Δi1×Δi2)dA= \sum_{i = 0} \iint_{T_i} <x, 0, 0> \dot (\Delta_{i1} \times \Delta_{i2}) dA

This cross product is constant throughout the triangle and easy to
calculate from the vertex data. Only the X component of the cross
product should be calculated; the others are equal to zero due to the
dot product with the zero components of
𝐅\mathbf{F}.
VV
can be thus be rewritten as:

V=∑i=0(Δi1×Δi2)x∬TixdAV = \sum_{i = 0} (\Delta_{i1} \times \Delta_{i2})_x \iint_{T_i} x dA

We now focus on the surface integral
∬TixdA\iint_{T_i} x dA.
Expanding with the parametrisation yields:

∬TixdA=∫01∫0uxdvdu=∫01∫0u(Ti0x+uΔi1x+vΔi2x)dvdu\iint_{T_i} x dA = \int_{0}^{1} \int_{0}^{u} x dv du = \int_{0}^{1} \int_{0}^{u} (T_{i0x} + u \Delta_{i1x} + v \Delta_{i2x}) dv du

This integral can be directly evaluated, treating vertex data as
constants:

∫01∫01−u(Ti0x+uΔi1x+vΔi2x)dvdu\int_{0}^{1} \int_{0}^{1-u} (T_{i0x} + u \Delta_{i1x} + v \Delta_{i2x}) dv du
=Ti0x∫01∫01−udvdu+Δi1x∫01∫01−uudvdu+Δi2x)∫01∫01−uvdvdu= T_{i0x} \int_{0}^{1} \int_{0}^{1-u} dv du + \Delta_{i1x} \int_{0}^{1} \int_{0}^{1-u} u dv du + \Delta_{i2x}) \int_{0}^{1} \int_{0}^{1-u} v dv du
=Ti0x(12)+Δi1x(16)+Δi2x(16)= T_{i0x} (\frac{1}{2}) + \Delta_{i1x} (\frac{1}{6}) + \Delta_{i2x} (\frac{1}{6})
=Ti0x(12)+(Ti1x−Ti0x)(16)+(Ti2x−Ti0x)(16)= T_{i0x} (\frac{1}{2}) + (T_{i1x} - T_{i0x})(\frac{1}{6}) + (T_{i2x} - T_{i0x})(\frac{1}{6})
=Ti0x(16)+(Ti1x)(16)+(Ti2x)(16)= T_{i0x} (\frac{1}{6}) + (T_{i1x})(\frac{1}{6}) + (T_{i2x})(\frac{1}{6})
=16(Ti0x+Ti1x+Ti2x)= \frac{1}{6}(T_{i0x} + T_{i1x} + T_{i2x})

Substituting into the original sum and pulling out a constant factor
of
16\frac{1}{6}
to avoid the inner loop division, this yields the following compact
formula for the volume:

V=16∑i=0(Δi1×Δi2)x(Ti0x+Ti1x+Ti2x)V = \frac{1}{6} \sum_{i = 0} (\Delta_{i1} \times \Delta_{i2})_x (T_{i0x} + T_{i1x} + T_{i2x})

Performance analysis

The final algorithm contains no numerical integration nor
differentiation. In contrast to common naive algorithms for volume,
which are equivalent to rendering the mesh and then sampling the render,
an expensive operation, there is only a single loop in this algorithm,
over the triangles. Thus, this algorithm for volume computation is O(n)
to the number of the triangles. Furthermore, the per-triangle
calculation is similarly efficient: given the natural expansion of the
cross product, the inner part contains seven additions and three
multiplications. On the outside of the loop is only a single
multiplication. Thus, for a mesh of
nn
triangles, the algorithm requires
8n−18n - 1
additions and
3n+13n + 1
multiplications, or
11n11n
floating point operations. This is very fast.

For a ballpark number, if volume needs to be calculated every frame
in a high-performance 60 frames per second application, without the aid
of a GPU, only using the CPU capabilities of a $35
Raspberry Pi, around 30 million triangles could be measured every
frame.

Motivation

The vector calculus exam is soon, and I need to study. Plus, who
doesn’t love 3D graphics?!

I would be (pleasantly) surprised if the algorithm is
novel. Further research after posting reveals the paper
Efficient
Feature Extraction for 2D/3D Objects in Mesh Representation by Cha
Zheng and Tsuhan Chen, which appears to describe the same algorithm,
although the derivation is different. It was fun while it lasted!

Retourner à l’accueil
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Introduction


In the modern era, software is commonly delivered as a service: called web apps, or software-as-a-service. The twelve-factor app is a methodology for building software-as-a-service apps that:



	Use declarative formats for setup automation, to minimize time and cost for new developers joining the project;


	Have a clean contract with the underlying operating system, offering maximum portability between execution environments;


	Are suitable for deployment on modern cloud platforms, obviating the need for servers and systems administration;


	Minimize divergence between development and production, enabling continuous deployment for maximum agility;


	And can scale up without significant changes to tooling, architecture, or development practices.




The twelve-factor methodology can be applied to apps written in any programming language, and which use any combination of backing services (database, queue, memory cache, etc).


  
Background


The contributors to this document have been directly involved in the development and deployment of hundreds of apps, and indirectly witnessed the development, operation, and scaling of hundreds of thousands of apps via our work on the Heroku platform.


This document synthesizes all of our experience and observations on a wide variety of software-as-a-service apps in the wild. It is a triangulation on ideal practices for app development, paying particular attention to the dynamics of the organic growth of an app over time, the dynamics of collaboration between developers working on the app’s codebase, and avoiding the cost of software erosion.


Our motivation is to raise awareness of some systemic problems we’ve seen in modern application development, to provide a shared vocabulary for discussing those problems, and to offer a set of broad conceptual solutions to those problems with accompanying terminology. The format is inspired by Martin Fowler’s books Patterns of Enterprise Application Architecture and Refactoring.


  
Who should read this document?


Any developer building applications which run as a service. Ops engineers who deploy or manage such applications.





    
The Twelve Factors


I. Codebase


One codebase tracked in revision control, many deploys


II. Dependencies


Explicitly declare and isolate dependencies


III. Config


Store config in the environment


IV. Backing services


Treat backing services as attached resources


V. Build, release, run


Strictly separate build and run stages


VI. Processes


Execute the app as one or more stateless processes


VII. Port binding


Export services via port binding


VIII. Concurrency


Scale out via the process model


IX. Disposability


Maximize robustness with fast startup and graceful shutdown


X. Dev/prod parity


Keep development, staging, and production as similar as possible


XI. Logs


Treat logs as event streams


XII. Admin processes


Run admin/management tasks as one-off processes
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Just the rumour of a bug is enough to find an exploit these days

anil.recoil.org · 164 points · Discussion

I released a security fix for OCaml's cohttp 6.3.0 today, fixing a path traversal issue.
The patch itself was straightforward and in normal times, the security procedure would have been to fix it privately, inform affected users, and then issue a public advisory. This time around though, I noticed probes in my live webserver logs with the exact bug pattern just minutes after opening the PR to fix the issue.

What's worse, I found I could use my own agents to find the exploit just by knowing roughly what it was about and so could have been exploiting it well before the public patch was available!
Given that just the rumour of a security issue seems enough to give attackers enough info to find new exploits, we're going to need to change the way we deal with security responses in open source.

 The rumour of a bug is all new agentic exploit systems need

This particular report arrived privately on a Slack channel via Jane Street last week, and was itself found via Claude Fable. That compresses all timelines considerably...

1.1 The timeline of a modern security report

Before examining the patch in detail, I pointed my own Claude at the affected code to see what else was lurking (asking it to investigate path normalisation issues). Fable frustratingly refused outright due to its security block since I don't have access to Glasswing, but DeepSeek V4 Pro obliged me and independently turned up several related issues. My agent also trivially created an exploit to probe a local live server in under a minute.

After some back and forth with the bug reporter about possible fixes, I quietly opened cohttp#1145 publicly to get more eyes on it. This normally takes a few days and a release within a week or two is reasonable. Within about ten minutes (!) this website was fielding probes for percent-encoded traversal sequences, indicating that automated watchers are keeping an eye on public repositories.

If it took me just a minute to create my own exploit locally, then ten minutes actually seems quite long for an automated attack window to start! A determined attacker who is monitoring package repositories could easily be exploiting them within seconds.

1.2 Security embargoes are no longer effective

Conventional security process involves embargoing the bug, and assumes that secrecy of the details protects users. However, all an agent needs today is a broad direction to search in, and it can do its own research. Fang et al. found that when given a CVE description, their GPT-4 agent exploited 87% of a 15-vulnerability benchmark, and without the description, just 7%.

Two years on, the mean time to exploit is -7 days. In other words, exploitation now precedes the patch! That same metric looks to be around 63 days in 2018-19, and crossed zero in 2024. A quick search finds lots of other similar cases these days... marimo's CVE-2026-39987 went from advisory to first exploitation attempt in 9 hours, even with no public proof-of-concept in existence. Langflow's CVE-2026-33017 took 20 hours. We seem to have crossed the rubicon for automated exploit generation...

 [image: The state of LLM exploitation in 2026 (source: Vulncheck)]The state of LLM exploitation in 2026 (source: Vulncheck) 

 Are the bugonomics against OSS maintainers now?

It looks to me like our security processes need to invert somewhat, since just one
person searching for the issue class (this could be a mailing list question, an odd
commit in an orphan branch, or a context leak) is sufficient to alert someone
else's agent and let them get exploit code. This is wild.

A May 2026 paper coined the term "bugonomics"
and argues that the bottleneck has moved to "defender remediation throughput". LLMs are merrily
generating exploits, but our ability to defend against them isn't necessarily
improving as maintainer validation, triage and release rates stay flat. This unfortunately
matches the view from my OSS maintainer's chair:


The question is not whether frontier models, open-weight models, or program
analysis "win". The question is how to orchestrate them so that scarce
validation, prioritization, and release capacity goes toward durable fixes
rather than mechanical search and report drafting. A central defender
opportunity is technical debt remediation: semantics-grounded, tool-verified,
model-assisted workflows that help maintainers find, validate, prioritize,
and fix security-relevant defects before they become tomorrow’s exploited
vulnerabilities.
-- Demystifying the Mythos or Disrupting Bugonomics?, Pesoli et al, 2026



And why are maintainer capabilities staying flat? Well, not having access
to frontier agents like Mythos is an obvious one, but also that the engineering of a
security patch that doesn't cause any regressions is just fundamentally more work.

 So what the hell can we do about this?

We clearly need to adapt fairly quickly. I don't think the current manual
triage process should disappear, but I have seen an unsustainable surge of activity since Fable
came out. We are only just beginning to get a handle on how much of the
incoming firehose is machine-generated, but it's obviously a lot.

The big engineering shops (like Google) have been building microupdates directly into
their software to
ensure that fixes directly reach users as a priority over (e.g.) being fixed in the
Chrome code repository. We don't really have that kind of luxury in
Docker or OCaml, as we don't control the endpoints our software is used in.
Aside from Docker Desktop, downstream distributions quite
rightly repackage OSS on their own timescales and terms.

For smaller projects like OCaml, just gaining access to the frontier models is a struggle. The Western models have security guards in place which mean that we can't use the commercially available ones. Project Glasswing has expanded to 150 organisations across 15 countries including critical infrastructure operators, cloud and financial providers, the Linux Foundation, but 'mom and pop' maintainers still don't have access. I was ambivalent back in April whether this is harmful, but it's pretty obvious today that it's turning out pretty terribly.

3.1 Super sekrit private patch development

The first remediation is to develop the fixes somewhere really private out of the reach of AI. GitHub's temporary private forks nominally do this, but it doesn't work hugely well for us.

First, GitHub restricts it "to keep information about vulnerabilities secure, integrations, including CI, cannot access temporary private forks" which immediately disconnects the maintainer from the lifeblood of our CI results.  Secondly, only a single PR can merge into the fork, which doesn't work well for issues that often span a few repositories. Reviewers also have to be enrolled one at a time by an admin, and in open-source land reviewers are kind of drive-by depending on who is available (especially in August!).

More broadly though, this plugs the wrong leak. The patch staying secret isn't
nearly as important as ensuring the description about the issue reaches
exactly the right people with no leakage to attackers.

We don't have robust discussion infrastructure available within OSS as it's
spread through various end-to-end encrypted ones (we use Matrix) but also shared
infrastructure like Discord or Slack which are extremely leaky. We do need
some sort of web-of-trust to distinguish the
good guys from the bad in a particular project context.

3.2 No embargoes, just ship continuously

Another thing we could do is to rapidly fix issues in public, ship
continuously, and improve the release path via better automation.

Bigger projects like Chrome show this is possible via weekly security updates, two releases per week (!), and dynamic patching that swaps background processes for updated binaries without a restart. This isn't entirely new technology; I looked into integrating live ksplice Linux patching with Xen 15+ years ago. The Linux kernel also ships fixes as soon as possible, deferring at most seven days and exceptionally fourteen.

However, software packaging is our primary obstacle. Chrome has a relatively easy job of shipping one binary artefact, but OSS is often a bunch of libraries that are then embedded in a variety of downstream products.
So to do this, we'll need:


	much better cross-ecosystem package management to discover where disparate libraries are eventually embedded. Ryan Gibb will talk about this at ICFP next week!

	better scanning tools to help with triage; Andrew Nesbitt has been doing just this with Scrutineer over the past few months. Thomas Gazagnaire and I have been discussing trying this out for our OCaml code, subject to getting access to a reasonable frontier model without security blocks.

	more robust quality control infra without any false positives that works across the spectrum of supported platforms. While it's relatively easy to run CI on Linux, it's a different story on OpenBSD, FreeBSD, macOS, and some architectures like RISC-V



3.3 Proactive protection at the protocol layer

I've also been having more radical thoughts about how we could slam in protections dynamically to protect endpoints using our libraries.
If we just accept that upstream patch fixes will always trail an exploit, then we must put something faster to get ahead.

For example, this cohttp bug fixed today has a simple mitigation: just normalise percent-encoded path separators in the request URL. This rule was implementable the minute the report arrived, and also deployable while the full fix went through review, testing and packaging. Virtual patching is routine on cloud infrastructure these days; Cloudflare deployed managed rules to plug Log4shell back in 2021.

But open source lacks a distribution mechanism for such rules outside of a commercial CDN. That's what the antibotty network idea from our internet ecology paper is trying to plug via more software diversity around the global Internet. How can we have local, fast-propagating defences that hear about a vulnerability and act on their immediate infrastructure within seconds?

  

 Some research followups

I think we'll need some combination of all three options in the short-term. A lightweight web-of-trust for OSS contributors (like the venerable Advogato used to be), as well as more focus on OSS packaging and continuous rollout and triage mechanisms that don't overwhelm our precious human contributors.

I've also posted a couple of new MPhil research ideas for anyone incoming to Cambridge next month and is looking for a project.


	"An antibotty defensive testbed to protect network services" puts a MirageOS gateway in front of a home network, and investigates whether a set of mitigation rules can be made trustworthy enough to deploy automatically.  There's a fun capture-the-flag game we could play by giving the same rumour to an attacking agent and a defending one and seeing
which one gets there first.

	"Compiling Lean specifications into OxCaml enforcement automata" defines what a library is permitted to do across filesystem, parser and network layers using Dijkstra monads. This would compiles that Lean specification into an OxCaml automaton that enforces it at runtime. It's a modern spin on the statecall automata I built during my PhD.



And if anyone from Project Glasswing is listening, team OCaml could use access now :-)

(The cohttp fix was not a solo effort. Sapphire Livingstone found and reported the issue, guided the fix and co-developed the remediation; Michael Dales, Török Edwin and Patrick Ferris reviewed the patch; Hannes Mehnert coordinated the advisory; and Thomas Gazagnaire has been thinking through the wider triage problem. Thank you all! The bugonomics may be against us, but we will crest this hump.)
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            State of the Map 2026

            State of the Map is the annual event for all mappers and OpenStreetMap users. In 2026 the State of the Map conference will be taking place in Paris and online. It will be a three day conference packed with talks, workshops, discussion rounds and more.


            Your organising team.


            Attending

            
              If you are attending the conference either in person in Paris or online, here are some useful links to find information:
              

                	Hot to get to the venue

                	Programme

                	Programme for your mobile devices

                	Connect with other attendees on our chat rooms on Matrix or Telegram, and follow us on our social media channels, e.g. Mastodon.
                

                	Social Event information

                	Conference Posters

                	Live Streams – Note that if you have a Venueless ticket, please use the link in your ticket to get to the interactive page with live streams, possibility to ask questions, break-out rooms, etc.

              
  
            
          

        
          Where?

          
            
              Paris, France

              Cité Descartes, Champs-sur-Marne
            

            48° 50′ 30″ N, 2° 35′ 15″ E
          


          When?

          
            August 28 - 30, 2026
          


          

          

          Partners

          
            
            
            
            
            
          


          
          Support OpenStreetMap!

            OpenStreetMap is free to use, but not free to run. If you wish to further support the project, head over to OpenStreetMap's donation page to find out how you can help improve its stability, quality and independence.
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			The reason echoes a recent issue the USDA has been following—one that's becoming peculiarly common.

	

			
		

		
			If you’re wondering what has been going on with our food, you’re one of millions. Now, on Wednesday, August 26, the U.S. Department of Agriculture (USDA) published a 
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Verschlimmbesserung: The Word Your Software Updates Need

geekyschmidt.com · 86 points · Discussion

The German language has a word for what your last software update did.
It is called Verschlimmbesserung: an attempted improvement that only makes things worse.
We have all lived through the SaaS update that moved a button, renamed a menu, and broke a workflow we relied on daily. Some product team shipped a “better experience” that solved a problem nobody had.
Eliyahu Goldratt nailed the root cause decades ago:
“Tell me how you measure me, and I will tell you how I will behave. If you measure me in an illogical way… do not complain about illogical behaviour…”

When point releases become more important than the product itself, you are incentivising Verschlimmbesserung. Your engineering teams are not failing. They are optimising for the metrics you gave them.
How you measure and incentivise your teams tells them exactly what you value. If the metric rewards churn, you get churn. If the metric rewards shipping, you get shipping; whether it improves anything or not.
Is new always better? Probably not. Office 2003 is still incredibly useful because nobody forced it to constantly reinvent itself.
Stability is a feature. Knowing when not to ship is an engineering discipline.
The Germans built a word for it. Perhaps we should start using it.
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 Post Report
Published at : August 28, 2026 
Updated at : August 28, 2026 16:59 
Kathmandu 
The Chinese Embassy in Kathmandu has said that the risk created by an ice-rock avalanche on the Nepal-China border remains, as officials from both countries continue to monitor the situation.
A spokesperson for the Chinese Embassy stated that the avalanche occurred in a tributary on the Nepali side of the upper reaches of the China-Nepal boundary river, blocking the river and forming a landslide-dammed lake.
The lake is currently at a high water level and has begun to overflow, the statement said, while warning that there remains a risk of a breach.
“The situation is currently at a critical stage for rescue and emergency response in both Nepal and China,” the spokesperson said.
Earlier, it was reported that a large barrier lake formed near the confluence of the Chhochen Khola and Purepu Tsangpo rivers has reportedly breached.
The embassy urged communities and others downstream of the lake to closely monitor changes in river levels, remain highly vigilant and make preparations for possible emergencies.
Relevant authorities in Nepal and China are continuing to monitor the situation and assess and manage the risks, according to the statement.
The embassy did not provide details on the size of the lake or the volume of water it contains, nor did it say when a possible breach could occur.
The warning comes as Nepal continues to deal with severe flooding and landslides in several districts, including Rasuwa.
The Chinese embassy also urged the public to rely on authoritative information and refrain from spreading unverified reports that could cause unnecessary panic.
 




Original: https://kathmandupost.com/national/2026/08/28/barrier-lake-continues-to-pose-flood-risk-china-warns · Discussion
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    View PDF
    HTML (experimental)

            Abstract:We study autonomous mathematical discovery in the Station, an open-world multi-agent environment in which AI agents from different model families pursue a shared research goal without a central coordinator or scripted pipeline. Agents choose their own research directions, conduct experiments, collaborate, and build a shared scientific literature. Across 12 construction problems from the AlphaEvolve catalogue and two additional case studies, the Station obtained results novel relative to the prior literature on five problems: a new infinite family of finite-field Kakeya sets, new exact 604-point kissing configurations in dimension 11, new records for the discretized Kakeya needle and sign uncertainty problems, and a substantially improved lower bound for Erdős's minimum-overlap problem. Agents also discovered novel infinite families for Book Ramsey numbers. Importantly, the agents produced not only numerical constructions but also theorems and analyses explaining how those constructions work, making the results more interpretable and easier for mathematicians to build upon. We release all raw agent dialogues, proofs, and verification code, providing a transparent record of how these discoveries emerged.
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Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.
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The bezier curve is a staple of CAD and computer graphics. Like Bic pens, the design is decades old and they're everywhere. You'll often find them as the default or only choice in various illustration and animation tools.









  
Conceived by Paul de Casteljau in 1959, and refined by Pierre Bézier in the 1960s at Renault, the enduring appeal of the bezier curve lies in its simplicity. While more sophisticated curves have been invented, and 
new ones continue to be proposed, these are limited to specific domains, like high-precision CAD or road design. In general use, the bezier stubbornly refuses to be dethroned, despite its shortcomings.


Hence bezier curves are a piece of legacy tech we appear to be stuck with. As a software engineer, my question then is: can we make beziers better without invalidating all the tech built on and with them?


The answer is yes.









Lerp-a-derp


Drawing a bezier curve is a surprisingly simple and linear process:











Tip: All the diagrams in this post are fully interactive.

  
Given a series of control points, we connect them with lines. We then run along those lines simultaneously, to produce new points, which can be connected again. This process is repeated until we are left with a single point, which lies on the curve.


This construction makes beziers far more regular than they might first appear.


The linear interpolations (aka lerps) can be summarized into a single compact formula, e.g. for 4 control points $ \left(A, B, C, D\right) $:




The rule is simple: descending powers of $\left(1 - t\right)$, ascending powers of $t$, with coefficients taken from the n'th row of Pascal's triangle:




For curves in 2D and 3D, the formula is applied to the individual X, Y or Z coordinates.


While beziers can be constructed for any number of control points, the common practice is to only use cubic beziers with 4 control points. This is because the curve is only guaranteed to cross through the first and last control point, which makes higher degree beziers more difficult to shape.


Larger curves are instead constructed by joining together multiple cubic bezier segments, with the tangents lined up to create a segmented curve that appears smooth:











This is the cubic bezier spline, as commonly understood. The precision "pen tool" in most drawing apps then consists of drawing and editing the control points, rather than drawing curves directly.


A Lie Told Everywhere


Pen tools typically have a few different modes for the control points:











Intuitively these represent various degrees of smoothness. Symmetric tangents are offered as the smoothest option, with some qualities of smoothness being lost as you relax the constraints.


In reality this is completely wrong, and this is easy to demonstrate.


Bezier curves can be split exactly, by reading off the new control points from the interpolation diagram:









The left and right segments are 100% identical to the original curve, and always join up perfectly at the seam. Yet the tangents in the middle will be asymmetric except for one split near the middle. This can be confirmed using a curvature comb which represents the (inverse) radius of curvature at every point:









The curvature comb remains continuous, with no jumps.


This means that whether or not adjacent tangents are of equal length, i.e. symmetric, is completely irrelevant. Attempting to draw smooth and intuitive bezier curves this way is a fool's errand.


A simple way to improve this is to treat the tangents as relative rather than absolute. e.g. We can make them proportional to the distance between the start and end of each segment:











This spline is easier to edit, because as you move each curve point around, the adjacent segments naturally flex to get out of the way. There are far fewer cusps created this way. Editing the tangents remains the same.


However if we plot curvature again, we can tell this isn't a great solution:











Scaling tangents proportionally doesn't guarantee that curvature is preserved as you edit, nor does curvature remain continuous from one segment to the next.


This also shows that offering users a curvature comb visualization as a "helpful tool" is really quite mean: adjusting the curvature on one end will also affect the other side, requiring repeated adjustments back and forth until it's close enough.


Handle Carefully


A much more effective strategy is to work with curvature directly. 


While this is a difficult problem in general, it turns out there are some surprising relationships here, which we can observe directly:









Consider the curvature at the start of segment $A-B-C-D$. This is affected only by the positions of $A$, $B$ and $C$. Point $D$ can be moved freely if it's detached from $C$.









Furthermore, because the tangent $A-B$ is horizontal, only the vertical position of $C$ matters. This is a result of the underlying linear interpolations, which end up cancelling out a lot of terms in the formulas.


The curvature at $A$ is therefor only affected by the length of $A-B$, and the perpendicular distance from $C$ to $A-B$. The same applies to $D$ on the other side with $C-D$ and $B$.


This isn't very useful by itself though. When we move a curve point ($A$ or $D$), typically the adjacent control point ($B$ or $C$) is moved as well to preserve the tangent. And when we turn a symmetric or asymmetric tangent, the adjacent tangent in the next segment is turned by the same angle, altering the curvature on that side.


Still, this shows that preserving curvature is not by itself a crazy idea and can be done simply by scaling the tangents appropriately. The rules would be simple:



	When we move a curve point, we have to preserve the start and end curvature in the adjacent segments



	When we move a tangent, we have to preserve the curvature on the opposite end of the current segment, as well as on both sides of the adjacent segment





This ought to produce an editing experience where the curve actually respects your intent. Except not quite:











Moving curve points works great, but when turning a tangent, the length of that tangent is itself a poor representation of the user's intent. Small changes can cause huge shifts in curvature, which can cause the curve to jump around and explode unexpectedly as it tries to find a matching solution.


Hence it's better to work with curvature handles instead, where the length corresponds directly to curvature:











Unlike the curvature comb, the length of the handles is the non-inverted radius of curvature, which is the more natural choice.


These handles are very stable and can be converted just-in-time to classic bezier control points, without needing to round-trip back and forth between the two representations. Helpfully, this also avoids numerical drift.


Goldilocks


To actually pull this off, we need to solve for the lengths $l_0$ and $l_1$ of the tangents, given the desired curvatures $k_0$ and $k_1$, the start/end points $A$ and $D$, and the unit-length tangents at the start/end.


Given a curve $\gamma\left(t\right)$, we can express the unit tangent vector $\mathbf{T}\left(t\right)$ as the normalized derivative:




This can be used to find the curvature vector $\mathbf{K}\left(t\right)$  via two vector cross products using the first and second derivative:




The cross products ensure that $\mathbf{K}\left(t\right)$ is perpendicular to $\mathbf{T}\left(t\right)$, i.e. they extract the normal vector component of the middle term. Now we can solve for $\mathbf{K}\left(0\right) = k_0$ and $\mathbf{K}\left(1\right) = k_1$.


After working through the math, we end up with a quadratic system of equations in $l_0$ and $l_1$:




Where:






This captures a few things:



	The sign of the curvature $k_i$ defines whether the curve turns clockwise or counterclockwise. When moving curve points around, the curve may be forced to flip, hence the $±$ is necessary, and both signs can change independently.



	The coupling between $l_0$ and $l_1$ is influenced only by $b$. If $b = 0$, then the two equations are independent and the problem is trivial to solve. This corresponds to the situation where the two tangents are parallel.



	The constant term $c_i$ is influenced only by the perpendicular distance $D - A$ (or $A - D$) to the tangent $\mathbf{T_i}$. This matches the earlier finding that only perpendicular distance affects curvature.





Hence, the problem is reduced to finding the intersection of two double-parabolas, one horizontal and one vertical:











The two sides of each double-parabola represent bending clockwise or counterclockwise. We have to solve 4 times, one for each sign combination $\left(+,+\right)$, $\left(+,-\right)$, $\left(-,+\right)$, $\left(-,-\right)$.


To solve this system, we can rewrite either of the equations to isolate $l_1$ or $l_0$:




Pick one, and square it to plug it into the other original equation as the $l_1^2$ or $l_0^2$ term. This produces a quartic equation in the other variable (resp. $l_0$ or $l_1$), which can be solved directly using the quartic formula.


We can then compute the other $l_i$, either:




Not all solutions of the quartic will be actual solutions to the system however, because of the squaring. So we have to double check that the original equations hold before accepting a solution for $\left(l_0, l_1\right)$.


We also want to reject solutions where $l_0 < 0$ or $l_1 < 0$, because these represent situations where the tangents have been flipped by 180º.


In most cases, there will only be one valid solution, and this works pretty well:











For corner-type points, one or both $k_i$'s are infinite. This is straightforward to solve as the matching $l_i$ is zero and the other can be computed directly.


Grouper and Snapper


Unfortunately if there are multiple solutions, these each represent a different curve: 











Having the curve jump around as you edit it would be a very bad editing experience, but there is no obvious way to pick the right one.


One strategy would be to remember the previous $l_0$ and $l_1$ as you edit, and pick the solution that is closest to the previous curve. However this would introduce path-dependence into editing, where the order and direction that you moved points around in affects which curve you end up with. For a drawing tool, this is quite frustrating and undesirable.


Different solutions to the equation can also appear and vanish suddenly, so this wouldn't eliminate popping either, merely reduce it.


Ideally the resulting curvatures should always change smoothly themselves. This can be accomplished by designing an appropriate weighting heuristic for the solutions, and calculating their weighted average.


1) The forbidden regions:










  
When a solution approaches either $l_0 < 0$ or $l_1 < 0$, it's about to vanish, so its weight should go to zero there.


2) When two opposite-bending parabolas are about to become tangent, two solutions will move towards each other, before both vanishing at the same time:











These solutions are unstable and should be avoided. To detect this, I calculate the gradient vector of each equation.




The angle between them can be found via their dot product, after dividing by their respective lengths:




A value close to $-1$ means two opposite-bending parabolas, while a value close to $1$ means two aligned parabolas. The latter is not as bad, as this implies many almost-equivalent solutions.


3) When the radius of curvature is very big compared to the bezier itself, one of the possible solutions is for the curve to cross through itself, forming a loop. This should be discouraged:











We can divide by the length of $|\mathbf{l}|$ i.e. $\sqrt{l_0^2 + l_1^2}$, preferring solutions that have shorter tangents.


Putting it all together, the weighting heuristic I chose is:





	By applying $\arccos \left(-\cos \theta\right)$, we remap the dot-product range $(-1..1)$ to $(0..π)$ which effectively neutralizes the unstable solutions


	Large $|\mathbf{l}|$'s represent undesirable solutions, so should be strongly penalized and only chosen if they are the only option


	When the entire heuristic approaches $0$, the influence should vanish smoothly, hence the overall squaring





Using this as the weight, the resulting bezier curves always change smoothly, even when the start and end are moved around and through each other.











But when multiple solutions are averaged together, the resulting $(l_0, l_1)$ is not necessarily a solution to the original system. This means the resulting curvatures are not always exact, even when there is an exact solution nearby.


To mitigate this, we can add an additional resampling step, where we re-weigh the solutions according to the inverse distance^4 to the weighted average:













This causes the solution to snap smoothly to exact solutions when available.


Migratory Curves


What's especially nice about this approach is that it can largely be slotted into existing systems with little modification required.











The UI of adjusting and editing bezier handles can be kept, including the notion of the 4 point types. Just the meaning of the lengths of the tangents changes. Converting an asymmetric point to a symmetric point will actually equalize the curvature of the left and right side, which is what the user actually wants.


The internal representation can mostly remain the same type, i.e. a series of points, just those points represent curvature tangents, not bezier tangents. Though it's better to explicitly store the unit length tangents and curvatures directly, which is more numerically stable. For the demos here I made pairwise conversion functions between curvature handles ↔︎ points/tangents/curvatures ↔︎ bezier handles.


Splitting a curvature bezier is a lot simpler than splitting a classic bezier, because the start and end handles don't change at all, and the newly created handles are symmetric:









There is one remaining flaw though. When splitting a curve with an S-bend, the splits near the bend are not exact:







The heuristic picks the wrong curve on one or both sides. This can be fixed by remembering the specific orientation of the curvature, and only flipping the curvature sign when necessary. Though this does introduce some minimal path-dependence into editing.









So really you would need to expose this in the UI as an extra orientation toggle for ambiguous control points. It would also mean that the internal representation has to be in tangent + signed curvature form to be fully stable, not just curvature handles.


Near the S-bend, the radius of curvature—and thus the handle size—effectively becomes infinite, because $|k|$ becomes $0$. The bezier control points lie on a straight line, as perpendicular distance to the tangent is zero.


So even when handled exactly, this can still create impractically large curvature handles. Perhaps what's needed is a 5th "Inflection" point type, for points with exactly zero $|k|$, though such points tend to be very unstable, and sometimes no solution exists:











To migrate a classic bezier to a curvature bezier, you can measure the unit tangents and curvature at the start and end. In the vast majority of cases this will result in the exact same curve. If it doesn't, then you must split the original bezier to avoid the ambiguity.


For complex operations on bezier curves, e.g. boolean union or intersection, these still have to be done in bezier form. This implies some amount of round-tripping between the two representations, which would introduce numerical drift. However, only the newly created points need to be converted back, because the curvature and tangents elsewhere remain the same.


* * *


This post started from the observation that "symmetric" bezier tangents aren't actually symmetric as you'd expect. Hopefully you found the resulting exploration enlightening.


The practice of showing curvature combs to diagnose problems with splines is really backwards. If we can show a curvature comb, we can also compute an appropriate spline to match the desired curvature.


So beziers as they commonly exist are quite inadequate. We can retrofit a better system to edit them without breaking the expectations of a smooth editing experience, or introducing a new class of curves that behaves very differently.


The code for the diagrams and implementation can be found on GitLab.
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What is Analytical AI?

In late 2022, the “ChatGPT moment” happened. The masses began to understand the general power of foundation models, and developers immediately started incorporating them into a slew of new products.
At the same time a less discussed usage pattern also emerged: data, research, ops, and product teams began using foundation models to process unstructured data and make scaled operational decisions.
Put simply: if the AI’s job is to decide something, rather than create something, it’s analytical AI.
Why does Analytical AI matter?

While the distinction may seem subtle, best-practices for analytical purposes often diverge from other generative use cases. This is for a few primary reasons:

	Tasks are typically measurable. You can create a ground-truth dataset using expert annotations that can be validated against for correctness. Other generative AI outputs are not directly measurable, which is why you need to build evals (a special case of analytical AI) to measure them.

	Tasks are often specific and discriminative, not general and emergent. You use an LLM’s autoregressive reasoning and instruction-following capabilities to make decisions, but reduce “creativity” in favor of consistency. For this reason, the task can often be run on the smallest possible model that’s been evaluated for task accuracy, rather than reaching for the largest, maximally-intelligent model.

	Because analytical AI typically does not involve a transaction with a user, more latency is tolerated - so batch and other flexible workload processing models are acceptable, often saving tremendously on costs and overall processing time. This is analogous to OLTP vs. OLAP/map-reduce style data processing.




Who is this guide for?


	Data, ML, and analytics teams using LLMs to transform unstructured datasets to structured ones

	AI engineers and product managers building evals and trying to improve the reliability of their AI products

	Operations teams looking to scale the expertise of their domain experts via reliable AI decision models

	Research teams building judges and other verifiable reward functions



It’s also written for us - data, infra, and dev tools nerds who are passionate about expanding the scope of what’s possible with data and increasing the leverage of developers.
Why did we write this guide?

Sutro builds products to support analytical AI, which we see as an early but emerging space. Many of our customers are just getting started building many of these systems, especially now that more AI products are coming online and generating unstructured data that need analytical processing. We spend a lot of time in the trenches with customers, helping them architect, design, improve, and reason through how to build these systems. It can be thought of as an evolving FAQ as we learn alongside our customers.
The goal of this guide is to serve as living reference material for developers who are building analytical AI products, regardless of their choice of tooling (although we hope you’ll come talk to us).
How to Use This Handbook

Primitives covers the core analytical AI workload types.


Patterns discusses best practices for implementation of the primitives.


Architectures are higher-level guides to build end-to-end systems.


Deployment covers operational considerations for production use.
Each page should be useful on its own, and we recommending starting in the pages most applicable to your current needs. If you are just reading primarily out of curiosity, we recommend starting in the Primitives section.
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Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.
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At Hot Chips 2026, Samsung presented a 16 GB LPDDR5X memory package that delivers 614 GB/s of internal bandwidth to its own compute units.

For scale, 614 GB/s matches the memory bandwidth of a top-spec Apple M5 Max across its entire unified memory system: the 40-core GPU configuration in the $3,499 MacBook Pro. Samsung claims that number from inside one memory package, against the 76.8 GB/s that escapes through its external pins. Tom's Hardware reported the resulting eightfold difference.

[image: LPDDR PIM illustration]

That eight-to-one ratio makes the case for Processing in Memory. DRAM banks already provide most of the bandwidth; the external pins cannot expose it.

The terms#

Bank. DRAM contains banks, independent arrays that can operate in parallel. A modern LPDDR5X die has dozens. Together they deliver enormous internal throughput, but they share a narrow external interface.

GEMV vs. GEMM. Matrix-vector multiply versus matrix-matrix multiply. Autoregressive decoding at batch size 1 uses GEMV: one token's activations multiplied against the entire weight matrix. Prefill and batched serving use GEMM. PIM helps most with GEMV.

PIM. Processing-in-memory hardware places compute units next to the banks, inside the memory die, where they can use bank-level bandwidth instead of interface bandwidth.

Arithmetic intensity. FLOPs performed per byte loaded. High intensity makes a workload compute-bound. Low intensity makes it bandwidth-bound, leaving matrix engines idle.

The bottleneck is memory bandwidth#

Generating one token requires reading every parameter from DRAM, multiplying it once, and discarding it. Each token depends on the preceding token, so batch-1 decoding cannot reuse the weights across tokens. Arithmetic intensity sits near the floor.

The first-order model:

tokens/sec ≈ memory_bandwidth_GB/s ÷ model_size_GB


At 614 GB/s against a 20 GB model, the hard ceiling sits around 30 tokens per second. The real number is lower because the KV cache grows with context and competes for the same bandwidth. During generation, most of the matrix hardware you paid for waits on DRAM.

Apple's local-inference performance centers on memory bandwidth. The M5 Pro moves 307 GB/s, the M5 Max moves 460 or 614 GB/s, and the M5 Ultra reaches 1.2 TB/s. Those numbers predict tokens per second better than TFLOPs do. Apple pays for a wider external interface.

Samsung's design keeps the largest transfers inside the memory package.

What Samsung built#

Sixteen PIM blocks sit beside the DRAM banks, with MAC trees running in parallel and an ALU handling floating-point and integer types. The package is a JEDEC-standard 561-ball part containing 16 GB across four dies per rank. Samsung targets servers, mobile devices, and clients using the same footprint as ordinary LPDDR5X.

The package processes data in four steps, each with consequences for software:


	Activation write. Sixteen WRPB commands broadcast FP8 activation data from the host into source register files across the banks.

	Weight load. PIMX_RD reads 32-byte weight elements from the DRAM cells, maps them across the MAC trees, and combines outputs in a vector register file.

	Vector store. PIMX_WR moves partial sums back to the bank. The read-to-write ratio can vary instead of remaining fixed at 1:1.

	Readback. The host switches to single-bank mode and issues up to 64 sequential reads to drain the 1-kbit vector register file.



Weights remain inside the package. Only the much smaller activations cross the bus, while the host sends commands to the PIM blocks.

Samsung supports fifteen precision combinations through MAC precision fields in a configuration register. SINT4 weights reach 2.4 TOPS; FP8 reaches about 1.2 TFLOPS per package.

Conventional memory controllers can use it#

Samsung calls its compatibility mechanism Address Align Mode. It maps DRAM addresses to MAC instructions so the part can work with a conventional DRAM controller. The system switches between single-bank mode for ordinary DRAM and multi-bank mode for PIM through predefined rows and PIM registers. Samsung says this approach switches modes faster and more reliably than its earlier HBM-PIM parts.

Requiring every SoC vendor to build a new memory controller could have kept PIM in research prototypes. Address Align Mode avoids that requirement, leaving software integration as the larger problem.

The measured result#

Samsung validated real silicon on its edge AI accelerator SoC. It compared LPDDR5X with LPDDR5X-PIM while running Llama 3.1 8B at a 320-token context using SINT8 activations, SINT4 weights, and SINT32 output.
























		LPDDR5X	LPDDR5X-PIM	Delta
	Run time	12.3 s	5.4 s	2.28x
	Throughput	27 tok/s	81.3 tok/s	3.01x



This vendor benchmark covers one model, one short context, one accelerator, and integer quantization throughout. It demonstrates that the architecture works on silicon. It does not predict performance for every workload. The 320-token context in particular minimizes the KV cache problem.

Samsung has not disclosed package pricing, so the cost advantage over a wider memory interface remains a claim rather than a measured result.

Why memory vendors care#

Samsung opened its talk with a cost slide. Memory grew from 52% of AI chip component spending in Q1 2024 to 63% by Q4 2025, with HBM accounting for most of it.

LPDDR5X-PIM gives customers a route to HBM-class inference bandwidth without HBM's price, power use, or packaging complexity. Samsung has pursued this idea since the Aquabolt-XL HBM2-PIM proof of concept in 2021. LPDDR5X-PIM is its first LPDDR-based PIM design to reach productization.

The software problem#

No PIM backend exists in llama.cpp, vLLM, or another mainstream runtime. Samsung offers a simulator, a datasheet on request, and an SDK with reference tooling. Three obstacles stand between that vendor stack and a --pim flag.

1. K-quants do not map to the hardware#

llama.cpp gets much of its quality-per-bit advantage from GGUF k-quants such as Q4_K_M. These formats use block-wise quantization with per-block scales and superblock scales. CPUs and GPUs can perform the few dequantization operations per block on nearby general-purpose ALUs.

A DRAM die has little general-purpose logic. PIM MAC units remain small because DRAM manufacturing processes optimize for storage capacitors rather than logic transistors, and every added transistor reduces storage density. Research on in-memory activation quantization found that mainstream quantization schemes need extra scaling and control hardware on top of the MAC units. One cited design incurred about 126% area overhead for FP16 and INT32 support. Other studies of processing across the memory hierarchy and efficient sparse PIM show the same sensitivity to die-area overhead.

Samsung's minimal MAC units cannot execute the k-quant scaling operations. Its fifteen precision modes use uniform formats, including the SINT4 and SINT8 pairing in the benchmark. They do not implement Q4_K_M. Existing GGUF files would need re-quantization into a PIM-native layout, and we do not yet know how much of the k-quants' quality advantage would survive.

2. Physical memory layout#

mmap lets the kernel scatter pages across physical DRAM. PIM needs a weight matrix placed contiguously and aligned to the banks whose MAC trees will multiply it. Samsung's PIMX_RD reads 32-byte weight elements from cells and maps them across MAC trees, which only works when the data occupies the expected locations.

An operating system would need a huge-page-backed, bank-aware allocator exposed to user space. macOS, Linux, and Windows do not provide one today. llama.cpp's memory-mapped model loading, one of the features that makes it pleasant to use, conflicts with this requirement.

3. Bank-level PIM favors GEMV#

Current near-bank designs, including Samsung's HBM2-PIM, SK hynix's GDDR6-PIM, and LPDDR5X-PIM, target GEMV. That fits batch-size-1 decoding, where the bandwidth wall hurts most.

Modern inference also spends time between clean GEMV and dense GEMM. Batching combines GEMV operations across queries into GEMM. Grouped-query attention merges multiple GEMVs into narrow GEMM. These operations raise arithmetic intensity, but often remain too narrow to keep a GPU busy. The CENT architecture paper analyzes this operational-intensity gap.

GQA appears in most current models. Speculative decoding enters the same middle ground because verifying draft tokens in parallel converts GEMV into GEMM. Research on LPDDR-PIM speculative inference found that this conversion reduces the efficiency of GEMV-focused PIM designs. Small-batch local serving faces the same problem.

What about multi-token prediction?#

Multi-token prediction has two roles. A model can use it as a training objective, as DeepSeek-V3 does, and discard the extra prediction modules during ordinary inference. An inference runtime can also use those modules as a speculative drafter: they propose several future tokens, then the main model verifies the candidates in parallel. Google reports up to a 3x speedup from this approach with Gemma 4.

That verification step exposes the weak point in Samsung's design. Checking several candidate tokens in one pass changes the large linear layers from GEMV toward narrow GEMM. The in-bank MAC units can still perform some memory-bound work, but they cannot use their full bank-level throughput on those wider operations. Samsung's current design also blocks the NPU from accessing DRAM while PIM runs, preventing the two processors from splitting one layer concurrently.

MTP and PIM can work together in a heterogeneous system. PAPI proposes a scheduler that measures decoding parallelism at runtime and sends memory-bound kernels to PIM while keeping compute-bound kernels on a GPU. That research architecture uses more flexible hardware than Samsung's LPDDR5X-PIM package.

The speedups would not multiply cleanly because both techniques reduce the cost of reading model weights. MTP amortizes one weight read across several accepted tokens; PIM makes each remaining read faster. On hardware you can buy today, MTP may provide a larger and cheaper gain for models with accurate draft heads. Its benefit depends on draft acceptance rate and verification cost, while PIM's benefit depends on model layout, quantization, and the fraction of work that remains GEMV.

Mixture-of-experts models add uneven memory access. Routing sends tokens to a subset of experts. If those experts occupy a subset of banks, some banks become hot while others sit idle. Variable workloads also create changing GEMV-to-GEMM ratios that reduce hardware utilization.

Computer architects have explored several responses:


	Split the work. AttAcc, IANUS, and NeuPIMs keep an NPU for compute-intensive prefill GEMM and use PIM for memory-intensive decode GEMV. A survey of integrated NPU-PIM accelerators covers this heterogeneous approach.

	Move compute to a logic die. Duplex, which targets MoE, GQA, and continuous batching, puts 32 GEMM modules on the HBM logic die. Each has 512 FP16 MACs and an 8 KB buffer. Together they consume 17.80 mm², about 14.7% of a 121 mm² HBM3 die. A logic die can afford real GEMM units; the area beside a DRAM bank cannot.

	Build heterogeneous compute inside memory. CENT removes the GPU from a CXL system. HALO splits work by phase, mapping compute-bound prefill to compute-in-memory and memory-bound decode to compute-in-DRAM. Researchers also continue to improve GEMM libraries on real PIM hardware, but shipping bank-level devices still favor GEMV.



Samsung chose near-bank compute to reduce HBM cost with a JEDEC-standard 561-ball package and a conventional memory controller. That package only works if the logic remains small enough to sit beside the banks.

The resulting design targets decode-side GEMV and can ship in a familiar memory package, at the expense of GEMM flexibility. It fits batch-1 local inference on a dense model. MoE, speculative decoding, and batched inference may require a second generation.

llama.cpp
    │
    ├─ today ────────> NPU/GPU <══ 76.8 GB/s ══> passive DRAM
    │
    └─ PIM-aware ────> conventional DRAM controller
                            │
                            └─(commands)─> in-bank MACs @ 614 GB/s


Timeline#

JEDEC published the foundational LPDDR6 standard, JESD209-6, in July 2025. In April 2026, JEDEC said that JC-42.6 was nearing completion of a separate LPDDR6 PIM standard, alongside 512 GB densities, a narrower x6 per-die interface, and a SOCAMM2 module standard. JEDEC has not announced a publication date. Samsung's roadmap presents LPDDR5X-PIM as shipping now and LPDDR6-PIM as moving toward the completed standard.

Samsung has working silicon today, JEDEC has an unfinished standard, and open runtimes still lack the software stack.

Accelerator software often trails hardware by a year or more. PIM reaches into the kernel's page allocator and back through the quantization pipeline, which makes its integration harder than adding another compute backend. Adoption depends on someone building a bank-aware allocator and a re-quantization path in a runtime that people use.

A well-resourced vendor can fund that work. The likely route is a Samsung- or SK hynix-backed runtime fork that later moves upstream, much as vendor GPU backends did.

Why it matters#

Other responses to the memory wall buy bandwidth through wider buses, more channels, HBM stacks, or large unified-memory SoCs. Each solution adds power use, cost, and package complexity.

PIM places computation beside the DRAM banks, giving system designers another way to raise effective bandwidth without widening the memory interface.

Samsung's 3x vendor benchmark is less important than the 614 GB/s inside a 16 GB package. MTP may prove faster or cheaper for some models, and future systems may combine both techniques. PIM matters because it exposes bandwidth that current processors leave inside the DRAM die, giving hardware designers another option when software techniques stop scaling.




Original: https://ben3d.ca/blog/processing-in-memory · Discussion
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Runtime governance for AI agents — one policy enforces across every LLM call, every shell tool, every teammate's AI session.

[image: Conduct — live run trace showing agent executing an issue-to-PR agent template]



Two product surfaces, one repo, one policy:


	Conduct Guard — the policy engine. Decides block / warn / audit / inject for every AI action before it executes, backed by signed configuration and a hash-chained audit log.

	Conduct Router — the LLM proxy. Point any provider SDK (Anthropic, OpenAI, Perplexity) at Router and every request runs through Guard on the way to the upstream provider.






Governance, not observability


Runtime firewalls like Straiker and Lakera tell you what an agent did. Guard controls what an agent can do — with cryptographic proof.




	
	Runtime firewalls
	Conduct Guard





	Timing
	After the action
	Before the action



	Config integrity
	Trust the pack
	Workspace-signed



	Audit
	Log stream
	SHA-256 hash chain



	Coverage
	LLM calls only
	LLM and shell / MCP



	Failure mode
	Fail-open (soft)
	Fail-closed by default





The three-pillar moat:


	Signed configuration — every workspace signs its active policy set. Every Guard check verifies the signature before enforcing. A tampered pack — pushed by anyone, at any layer — is rejected before it can decide anything.

	Hash-chained audit — every decision appends to a SHA-256 chain rooted at workspace genesis. Any missing or altered entry breaks the chain and is caught on one-click verification. Evidence you can hand to an auditor.

	Policy-first, not detection-first — rules decide before the action executes, with structured reasons. Not anomaly detection after the fact.




Discovery — the free wedge


New here? Start with Discovery mode: read-only visibility into every AI action your team takes for 14 days. No policy to author, nothing to install upstream, no cost. When you're ready to enforce, promote a rule from what Discovery already saw.

→ conductai.ai/sign-up




Quick start


git clone https://github.com/sseshachala/conductai
cd conductai
docker compose up



	API on http://localhost:8000 (Guard + Router live at /guard/* and /proxy/*)

	Canvas UI on http://localhost:3000

	Redis worker + Postgres come up in the same stack



Point any provider SDK at Router:

curl https://api.conductai.ai/proxy/anthropic/v1/messages \
  -H "Authorization: Bearer cond_agt_..." \
  -H "Content-Type: application/json" \
  -d '{"model":"claude-sonnet-4-6","max_tokens":1024,"messages":[{"role":"user","content":"Hello"}]}'


Or wrap your CLI hooks with Guard:

pip install conduct-cli
conduct login
conduct sync        # installs hook + MCP, pulls policies


Now every Claude Code, Cursor, Copilot, ChatGPT, or Codex session on that machine is governed by the same active packs.




What ships in this repo





	Component
	Path





	Guard runtime
	apps/api/app/modules/guard/



	Router (proxy)
	apps/api/app/modules/guard/routers/proxy.py



	Compliance packs
	apps/api/app/modules/guard/skill_packs/



	Canvas UI
	apps/web/



	Playbook DSL loader
	apps/api/app/dsl/



	Playbook library
	apps/api/playbooks/ (22 pre-built)



	CLI
	packages/conduct-cli/





20+ compliance packs ship out of the box: OWASP, SOC 2 CC7.3, HIPAA §164.312, PCI DSS 4.0, EU AI Act Art. 15/16, NIST AI RMF, ISO 42001, and framework-specific packs for Python, Node, and Terraform.

22 pre-built playbooks: Issue → PR, code review, incident response, prod deploy gate, CI/CD triage, security scanner triage, Slack digest, and more. Each is one YAML file; edit-and-run.




Architecture at a glance


   Developer / agent                     Guard control plane
   ─────────────────                     ───────────────────
   Claude Code   ──┐                     ┌── Canvas UI (Next.js)
   Cursor        ──┤   CLI hook  ────►   ├── FastAPI + policy engine
   Copilot       ──┤   (cond_cli)        ├── Postgres (state, audit)
   Codex         ──┘                     ├── Redis (workers, queues)
                     ┌──── MCP  ────►    └── Hash chain (SHA-256)
   Any SDK       ────┤
   (Anthropic,       └── Router ────►    Upstream provider (Anthropic,
    OpenAI,             /proxy/*         OpenAI, Perplexity, ...)
    Perplexity)



Guard checks fire at three chokepoints:


	CLI hook — every Claude Code / Cursor / Copilot / Codex tool call.

	MCP layer — every MCP tool invocation.

	Router — every LLM call by any SDK.



One policy, three enforcement surfaces.




Deployment



	Self-host with docker compose — the command above. Runs everything locally.

	Self-host on Kubernetes — deployment templates ship in issue #1149.

	Hosted — conductai.ai. Free tier includes Discovery; paid tiers unlock enforcement + Router + hash-chain verification API.






Security & Trust



	SECURITY.md — vulnerability reporting policy, scope, coordinated disclosure, and safe harbor.

	Threat model — system context, trust boundaries, attacker goals, mitigations, and residual risks.

	Policy decision contract — guard_check decision semantics and fail-mode behavior.

	Audit log verification — independent prev_hash/entry_hash chain verification procedure and example script.

	API versioning — proxy/MCP compatibility, deprecation windows, and OpenAPI publication guidance.






License


Apache License 2.0 — the entire repository, including the CLI, Guard, Router, Agent Booster, playbooks, and packs.


	Free for commercial and non-commercial use, modification, and redistribution.

	Includes an explicit patent grant from all contributors (Apache 2.0 §3).

	Trademark rights are not granted; see NOTICE — "Conduct", "Conduct AI", and "Conduct Guard" remain trademarks of Conduct AI.

	Redistribution must preserve the LICENSE and NOTICE files.



The hosted control plane at conductai.ai (canvas UI, team RBAC, marketplace, managed Guard) is a commercial offering built on top of this repository.

For enterprise support, indemnification, or licensing questions, email hello@conductai.ai.




Contributing


We accept bug reports, docs fixes, new playbooks, new packs, tests, and code. Read CONTRIBUTING.md first.


	Everyone participating agrees to the Code of Conduct.

	Security vulnerabilities: don't open a public issue. See SECURITY.md.

	Anything else: GitHub Discussions or SUPPORT.md.




Links



	Product: conductai.ai

	Guard landing: conductai.ai/guard

	Router landing: conductai.ai/router

	Docs: conductai.ai/docs

	Discussions: github.com/sseshachala/conductai/discussions

	Changelog: CHANGELOG.md + Releases

	Book a demo: cal.com/sudhi-seshachala-pks7pd




⭐ If Conduct saves your team time, star it — it helps other teams find it.







Original: https://github.com/sseshachala/conductai · Discussion
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So today I release the v4.0.0 version of sloc cloc and code AKA scc. While I was considering going from 3.7.0 to 3.8.0 enough new functionality landed in it that I figured a move to a new major version was worthwhile. It also was large enough to warrant another blog post going into some details, because I am genuinely excited about some of the new features in it.

I am going to go through a few of them in this post and hopefully encourage you dear reader to get the latest version and try it out.

Hotspots

I had written over 10 years ago about Google’s bug prediction which ranked files using commit history against bug fixes to determine where problematic files existed. It was interesting but discontinued because, quote:


TL;DR is that developers just didn’t find it useful. Sometimes they knew the code was a hot spot, sometimes they didn’t. But knowing that the code was a hot spot didn’t provide them with any means of effecting change for the better.



Hilariously, I forgot I wrote about this, and got multiple LLMs to find it for me, and they all linked back to that post on my blog when I asked them to find it. Apparently I am the “authoritative source” on it now.

I had always kept this in the back of my mind as something I’d like to explore more (hence trying to find it again). Recently I had a thought, since scc has a complexity estimate, can we use that to dampen out the noise? After all knowing a lot of fixes applied to a config file is not very useful, however knowing that lots of changes applied to a file with a lot of logic is. This is the same approach I took to ranking in codespelunker.

[image: The Simpsons Complex Files Need The Most Attention]


Complex files need the most attention!



As far as I can tell this is a reinvented idea from Adam Tornhill in “Your Code as a Crime Scene” (I am still reading the book after discovering this) and he even went off to create the company CodeScene as a result. Clearly there is some value in this metric.

So much for me having an original idea.

Anyway, let’s have a look at what you get, with scc running against its own codebase,

$ scc --hotspots
───────────────────────────────────────────────────────────────────────────────
Hotspots · last 1000 commits · 2019-07-21 → 2026-06-26
───────────────────────────────────────────────────────────────────────────────
File                            Lang   Cmplx  Commits   Lines±  Authrs  Hotspot
───────────────────────────────────────────────────────────────────────────────
processor/processor.go            Go     156      156    1,651      13    100.0
processor/workers.go              Go     244       92    3,617      15     92.2
test-all.sh                    Shell      56      181    3,287      15     41.7
~ocessor/formatters_test.go       Go     183       51    2,459       9     38.4
processor/workers_test.go         Go     408       21    1,189       8     35.2
processor/formatters.go           Go      44      135    5,848      17     24.4
main_test.go                      Go     261       18      995       6     19.3
processor/detector_test.go        Go     133       32    1,175       6     17.5
main.go                           Go      40      101    1,545      17     16.6
processor/file.go                 Go      50       73    2,074      12     15.0
processor/detector.go             Go      70       45      948       5     12.9
processor/file_test.go            Go      75       33      826       5     10.2
cmd/badges/main.go                Go      73       31    1,111       5      9.3
processor/history.go              Go     173        9      941       4      6.4
processor/structs.go              Go      25       42      247      10      4.3
config_test.go                    Go     199        4      850       3      3.3
~workers_regression_test.go       Go      50       13      276       6      2.7
~rocessor/processor_test.go       Go      51       12      289       4      2.5
~ocessor/history_authors.go       Go     111        5      666       3      2.3
mcp.go                            Go      71        7      527       4      2.0
───────────────────────────────────────────────────────────────────────────────
   complexity × change-frequency, normalised · 20 of 90 files shown
───────────────────────────────────────────────────────────────────────────────

As you can see the output has correctly identified that processor/processor.go and processor/workers.go are the hotspots in the codebase. I can confirm this is correct based on my own personal experience.

Why should you care? Because that summary is doing something neither complexity nor churn can do by itself.

[image: The Simpsons Homer Explain how]


Explain how!



In short hotspot = complexity × commit_count normalised on a scale of 0-100. We calculate the complexity for the current HEAD file, then walk backwards seeing how many times each file was changed. Note that this only counts files in HEAD. High churn files that were removed are not counted.

Lets compare it to a plain count,

$ scc --by-file -i go -s complexity
───────────────────────────────────────────────────────────────────────────────
Language            Files       Lines    Blanks  Comments       Code Complexity
───────────────────────────────────────────────────────────────────────────────
Go                     69      40,137     3,049     2,131     34,957      4,478
───────────────────────────────────────────────────────────────────────────────
processor/workers_test.go       2,156       374        69      1,713        408
main_test.go                      992        80        26        886        261
processor/workers.go              966       146       102        718        244
processor/report_test.go          971        98       109        764        237
config_test.go                    786        50        85        651        199

By running a simple plain count, limited to Go files and sorted by complexity we see that workers_test.go, main_test.go and config_test.go are all ranked highly. All of these files are technically complex, but none of them are where the hard development work actually exists. Complexity on its own tells you where large files with if conditions exist. Turns out that is often test files. They are still in the list, just demoted. Of course high churn test files will still rise to the top with this as you would expect.

Flip it and rank by churn, that is, the number of commits. Now test-all.sh is your number one with 181 commits, and structs.go floats up with 42. Both change constantly, but neither is where the bugs or logic are. Churn on its own tells you what changes a lot, which is often config, scripts, and boilerplate, but not quite a proxy for bugs or logic.

What is a reasonable proxy however is the overlap of both churn and complexity. What files are complicated and have a lot of change! Note that this is not quite what Google had tried and failed with. This metric is not a “historically buggy” pointer, but a “hard to work with” indicator, possibly suggesting that code needs to be broken apart.

So why is that useful? Well complex code that nobody edits probably isn’t an issue. It works and you move on. Simple files you change all the time probably aren’t an issue either. You add a line of config, the compiler checks it and you move on. However a file that is complex and changes a lot is where problems usually lie. It’s where you get the most merge conflicts, most breaking tests, and pain when it comes to making changes.

Now I already knew this for the scc codebase, but imagine I am not familiar with it. I just identified where the beating engine of the application lies.

Bringing it back to Google, they flagged risky files and developers didn’t care because knowing where a hotspot is does not help you do anything about it. Knowing “this is buggy” is just another flag in your CI/CD giving you more work (throw it on my technical debt credit card). Knowing the hotspots in a codebase you know about isn’t that useful. However it is extremely helpful to know hotspots when onboarding and learning a codebase, and this is telling you the answer to that exact question.


Google failed because a hotspot flag gives you no action, but a similar idea pointed at an unfamiliar codebase becomes an onboarding map. - Me



One other thing you can do is specify the depth in git commits that this is calculated for. We can find out where hotspots have shifted by looking backwards over less or more commits (time).

Looking back 50 commits vs 10,

$ scc --hotspots --depth 50
───────────────────────────────────────────────────────────────────────────────
Hotspots · last 50 commits · 2026-04-13 → 2026-06-26
───────────────────────────────────────────────────────────────────────────────
File                            Lang   Cmplx  Commits   Lines±  Authrs  Hotspot
───────────────────────────────────────────────────────────────────────────────
processor/processor.go            Go     156       14      415       4    100.0
main_test.go                      Go     261        8      295       4     95.6
processor/history.go              Go     173        9      941       4     71.3
processor/workers.go              Go     244        6      130       5     67.0
processor/workers_test.go         Go     408        3      157       3     56.0

...

$ scc --hotspots --depth 10
───────────────────────────────────────────────────────────────────────────────
Hotspots · last 10 commits · 2026-06-25 → 2026-06-26
───────────────────────────────────────────────────────────────────────────────
File                            Lang   Cmplx  Commits   Lines±  Authrs  Hotspot
───────────────────────────────────────────────────────────────────────────────
processor/workers.go              Go     244        2       15       1    100.0
processor/processor.go            Go     156        3       20       1     95.9
config_test.go                    Go     199        2        5       2     81.6
processor/history.go              Go     173        1       19       1     35.5
regression_test.go                Go     152        1        6       1     31.1

Now one thing to keep in mind, this does not tell you anything is wrong with the codebase. Only where to consider looking. You could have an especially nasty bug sitting in that config file. It is only an indicator!

Still as the saying goes, all models are wrong, some are useful.

Note that none of the above requires git to be installed. While it does need the repository to have a .git folder and the files it needs, scc ships with github.com/go-git/go-git in it and remains a single binary install with all the functionality you need.

Of course, none of this is calculated for free… So what is the cost for this power?

[image: It takes time to do things now - Sir Humphrey Appleby]


It takes time to do things now! - Sir Humphrey Appleby



This had never been the case for scc. It has always been fairly quick (I refuse to say blazing fast) to run and produce results. However it was only ever dealing with the now, IE the current state of the codebase.

Dealing with things over time means walking backwards over the git history, for 1000 commits by default (you can of course override this). The result is that it’s slower than a standard scc process.

$ hyperfine 'scc' 'scc --hotspots'
Benchmark 1: scc
  Time (mean ± σ):      11.2 ms ±   0.4 ms    [User: 15.2 ms, System: 7.6 ms]
  Range (min … max):    10.6 ms …  13.5 ms    194 runs

Benchmark 2: scc --hotspots
  Time (mean ± σ):      4.739 s ±  0.068 s    [User: 3.341 s, System: 1.611 s]
  Range (min … max):    4.707 s …  4.930 s    10 runs

Summary
  scc ran
  421.57 ± 14.52 times faster than scc --hotspots

The above was calculated on my Macbook Air 2020 M1 against the scc codebase itself. It’s not slow per se, but certainly not as fast as the ~12ms it takes scc to run normally over that codebase on the same machine. Is this fast? I have no idea. I have not used codescene myself. Perhaps someone can let me know. I did try running bugspots for comparison, but perhaps due to the age of the codebase could not get it working.

Change Coupling

Since I was already lifting the hotspot idea from CodeScene I thought I would also take change coupling feature. The general idea is that files are dependent on each other if they appear in the same commit constantly regardless of whether a compiler enforced dependency exists.

Running it against scc itself produces the following trimmed output,

$ scc --coupling
───────────────────────────────────────────────────────────────────────────────
Change Coupling · last 1000 commits · 2019-07-25 → 2026-07-20
───────────────────────────────────────────────────────────────────────────────
File A                      File B                      Shared Commits Coupling
───────────────────────────────────────────────────────────────────────────────
languages.json              processor/constants.go                 198    67.8%
LANGUAGES.md                languages.json                         167    61.2%
LANGUAGES.md                processor/constants.go                 153    58.2%
SCC-OUTPUT-REPORT.html      processor/constants.go                 149    37.7%

Where the output shows that a change in languages.json modifies processor/constants.go most of the time. This is true, as are the other outputs in the above, as every time a new language is added or modified each of the files above change as well.

While interesting, its far more useful when applied per file,

$ scc --coupling-for ./processor/detector.go
───────────────────────────────────────────────────────────────────────────────
Change Coupling · last 1000 commits · 2019-07-25 → 2026-07-20
───────────────────────────────────────────────────────────────────────────────
Related File                                          Shared Commits   Coupling
───────────────────────────────────────────────────────────────────────────────
processor/detector_test.go                                        26      49.1%
processor/workers.go                                              15      12.1%
processor/structs.go                                               9      11.1%
processor/file_test.go                                             7       9.7%
processor/workers_test.go                                          6       9.7%
processor/processor_test.go                                        5       9.4%

Now this is far more interesting, although in this case showing the obvious. If you change the detector you probably need to change the tests for it. Where this really helps is when you are working on random files and want to know the potential blast radius that isn’t covered by your compiler checks.

However coupling like this potentially has the same issue that files that aren’t code may get picked up. As such we can apply our hotspots trick of weighting by complexity to get the below,

$ scc --coupling-weighted --coupling-for ./processor/detector.go
───────────────────────────────────────────────────────────────────────────────
Change Coupling · last 1000 commits · 2019-07-25 → 2026-07-20
───────────────────────────────────────────────────────────────────────────────
Related File                                          Shared Commits      Score
───────────────────────────────────────────────────────────────────────────────
processor/detector_test.go                                        26      100.0
processor/workers.go                                              15       57.7
processor/processor.go                                            13       50.0
processor/workers_test.go                                          6       23.1
processor/file_test.go                                             7       22.7
processor/file.go                                                 10       21.6
processor/formatters.go                                            8       16.9

The file structs.go has fallen out of the top results due to this, which is probably correct considering it just contains struct definitions. So in effect low logic files are demoted. Is this tweak useful? I don’t know, hence it being gated behind another CLI flag.

Regardless, the coupling options themselves are there for use, and possibly most useful exposed over MCP for LLMs to consume.

Git Metrics

In addition to the hotspot and coupling calculation you get other git outputs, such as working out what is the trend of code over time? Useful for watching that JS to TS rewrite in real time.

$ scc --timeline
───────────────────────────────────────────────────────────────────────────────
Languages · last 1000 commits · 2019-07-21 → 2026-06-26
───────────────────────────────────────────────────────────────────────────────
Language             Trend                             Code    Share     Change
───────────────────────────────────────────────────────────────────────────────
Go                   ▂▂▂▂▂▂▂▂▂▃▃▃▃▃▃▃▃▃▃▃▃▄▆▆▆▇      37,868    65.2%    +33,595
JSON                 ▄▄▄▄▄▄▄▄▄▄▅▅▅▅▅▅▅▅▆▆▆▆▆▆▆▇      12,944    22.3%     +6,236
HTML                 ▁▁▂▂▆▆▆▆▆▆▆▆▆▆▆▆▆▇▅▅▅▅▅▅▅▆       3,160     5.4%     +3,160
Markdown             ▃▃▃▃▄▄▄▄▄▅▅▅▅▅▅▅▅▅▅▅▆▆▆▆▆▇       1,884     3.2%     +1,386
Shell                ▂▄▄▄▅▅▅▅▅▅▅▅▅▅▆▆▆▆▆▆▆▆▇▆▅▄       1,200     2.1%       +993
Go Template          ▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▃▆▆▆▇         598     1.0%       +598
Python               ▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▅▅▅▅▅▅▅▅▅▅▇         225     0.4%       +225
YAML                 ▃▃▃▃▃▃▃▃▃▃▃▃▆▆▆▆▆▇▇▇▇▇▇▇▇▇          52     0.1%        +33
Powershell           ▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇          46     0.1%         +0
gitignore            ▅▅▅▅▆▆▆▆▆▆▆▆▆▆▆▆▆▆▆▆▆▆▆▇▇▇          28     0.0%         +9
License              ▇▇▇▇▇▇▅▅▅▅▅▅▅▅▅▅▅▅▅▅▅▅▅▅▅▅          25     0.0%        -12
Plain Text           ▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇▇          24     0.0%         +0
───────────────────────────────────────────────────────────────────────────────

Or perhaps you want to calculate the bus factor of your application?

$ scc --by-author
───────────────────────────────────────────────────────────────────────────────
Authors · last 1000 commits · 2019-07-24 → 2026-07-08
───────────────────────────────────────────────────────────────────────────────
Author                               Code     Cmplx   Files     Owns  Last seen
───────────────────────────────────────────────────────────────────────────────
Ben Boyter (github.com)            18,901     1,839      59    37.9% 2026-07-06
apocelipes                         16,740       299      11    33.6% 2026-06-26
Ben Boyter (boyter.org)             6,013       469      19    12.1% 2026-07-04
David Baggerman                       361        26       2     0.7% 2021-03-29
Douglas DeMars                        256         9       0     0.5% 2026-01-06
Daniel                                240         4       0     0.5% 2026-04-30
qwerty8811                            198        24       0     0.4% 2026-03-25
Gaël Selig                            193         0       0     0.4% 2025-06-21
Jan Günter                            182         8       0     0.4% 2021-12-13
Daulet Zhanguzin                      171        23       0     0.3% 2026-05-04
Erik                                   96         2       0     0.2% 2024-10-23
Jeff Foster                            85         0       0     0.2% 2026-01-12
Daniel Poelzleithner                   78         0       0     0.2% 2026-05-04
Richard Simison                        77        16       0     0.2% 2026-04-13
masukomi                               62         0       0     0.1% 2023-01-03
others (80)                         1,272        71       —     2.5%          —
(before window)                     4,960       259       6     9.9%          —
───────────────────────────────────────────────────────────────────────────────
Bus factor 2 · Ben Boyter (github.com) + apocelipes
               last-touched 79% of in-window code
───────────────────────────────────────────────────────────────────────────────

I probably need to setup a succession plan.

Note the duplicate Ben Boyter is due to the use of email to determine who is actually committing with some effort to combine them that clearly is not perfect. Yes it is using .mailmap and yes I accept patches and PR’s.

Or how about both and see who is committing over time,

$ scc --by-author --timeline
───────────────────────────────────────────────────────────────────────────────
Authors · last 1000 commits · 2019-07-21 → 2026-06-26
───────────────────────────────────────────────────────────────────────────────
Author                   Activity                  Commits     Code±
───────────────────────────────────────────────────────────────────────────────
Ben Boyter               ▇▅▂▂▁▂▁▁▂▁▁▁▁▁▁▁▄▁▁▁▁▁▁▂      493    +9,943
Ben Boyter               ▆▇▃▅▃▅▄▄▆▄▂▂▄▄▃▄▆▅▆▃▃▃▃▆      212   +13,848 ↑
apocelipes               ▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▂▆▅▄▆▇▄▅       82   +15,494
David Baggerman          ▇▅▁▁▁▂▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁       32      +451 quiet 63mo
Florian Schäfer          ▁▁▁▁▁▁▁▇▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁        9       +43 quiet 56mo
dependabot[bot]          ▁▁▁▁▁▁▁▁▁▅▁▁▇▁▁▁▁▁▇▅▁▅▁▅        6        +0 quiet 1mo
Eli Lindsey              ▇▁▁▁▁▁▁▁▁▁▁▁▁▁▁▂▁▁▁▁▁▁▁▁        5       +20 quiet 31mo
Olivia (Zoe)             ▁▁▁▁▁▇▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁        5       +10 quiet 63mo
Spenser Black            ▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▇▁▁▁▁▁        5       +23 quiet 20mo
Anthony Mastrean         ▁▁▁▁▁▁▁▁▁▁▁▇▁▁▁▁▁▁▁▁▁▁▁▁        3        -2 quiet 42mo
Loïc Houpert             ▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▇▁▁▁▁▁▁▁▁        3       +11 quiet 30mo
lhoupert                 ▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▇▁▁▁▁▁▁▁▁        3        +6 quiet 28mo
neildwu                  ▁▁▁▁▁▁▅▇▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁        3       +14 quiet 59mo
Adam Weinberger          ▁▁▁▁▁▁▁▁▁▁▁▁▁▁▇▁▁▁▁▁▁▁▁▁        2       +33 quiet 34mo
Carter Li                ▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▁▇▁▁▁▁▁▁▁        2       +57 quiet 27mo
───────────────────────────────────────────────────────────────────────────────

Some of you lack commitment!

Infographic

You can now produce an infographic. This builds on the git support now baked into scc, and includes all the metrics you know and love including the new git based ones.

This is what you hand over to management, since they probably don’t want a vi inspired slide deck presentation of the information presented.

$ scc --report
Report written to scc-report.html

The report itself looks a bit like the below, with this being a very limited capture of what you get.

[image: scc report output]

Cognitive Complexity

One of the first things I added into scc was complexity calculations. This was because I missed the cyclomatic complexity calculations that came with Visual Studio Code as a way to know if I was writing things appropriately.

The deeper story is I was trying to estimate a project, and due to not being able to compile (so no cyclomatic complexity), the codebase being too large for cloc to run in an acceptable timeframe, I massively underestimated how long it would take. This burnt me badly and thus I spent the next 7 years building scc to over-correct for my previous failures.

[image: Overcorrect for previous failures]

However cyclomatic complexity was invented in 1976 and while I have not found too many improvements on how this is calculated there have been some.

The main one being the one from Sonar which is a tool I’ll be the first to admit not being a huge fan of (subject for another post). However I am not above taking good ideas from wherever I find them. Consider the below examples in Python,

[image: cognitive complexity]

Clearly the left one is going to be harder to maintain since it is not using guard clauses. Similar results, different implementation.

The way that sonar calculates this, is by running a full AST over the code, and where an if condition is found, it can know if it was nested by walking the tree. This isn’t going to fly in scc simply because of the runtime cost to do this. The complexity calculation in scc is already an approximation albeit a close cheaply calculated one.

But the thing that really matters here is not the nesting, it’s the shape of the code. Indentation is a reasonable proxy for complexity, and unless you write code like it’s brainfuck,


++++++++[>++++[>++>+++>+++>+<<<<-]>+>+>->>+[<]<-]>>.>---.+++++++..+++.>>.



In which case I say to you, “Woah calm down over there satan”.

The shape of the code matters more than what those indents actually are. This probably remains true for any linted code and Python, and frankly if you aren’t linting your code I’d like to know why. Regardless try squinting at the code above so the details disappear, and tell me which one you would rather make a production change to. Incidentally this is the same argument that Adam Tornhill made in his book, although he actually blurred the code.

As a result, we can approximate the calculation in scc by simply counting the amount of whitespace, IE spaces and tabs at the beginning of the line and using that as a multiplier for the complexity count. This is a matter of just pushing and popping how nested the current line of code is, and use that as a multiplier when we do hit a branch condition. Reminder that this is an approximation of cognitive complexity, based on how most humans and LLMs write code. There are cases it will not work (although it should fall back to cyclomatic rules in that case).

So whats the cost from a performance point of view? I ran it over my local projects folder to get an idea,

$ hyperfine 'scc' 'scc --cognitive'
Benchmark 1: scc
  Time (mean ± σ):      4.573 s ±  0.047 s    [User: 11.815 s, System: 6.274 s]
  Range (min … max):    4.520 s …  4.658 s    10 runs

Benchmark 2: scc --cognitive
  Time (mean ± σ):      4.583 s ±  0.086 s    [User: 12.069 s, System: 6.188 s]
  Range (min … max):    4.521 s …  4.816 s    10 runs

Summary
  scc ran
    1.00 ± 0.02 times faster than scc --cognitive

Effectively noise. It’s less than 1% which means from a benchmark point of view down to variance in the run more than anything else. It is consistent though, so lets call it a < 1% performance cost. So a reasonable approximation for free from a CPU time point of view.

Whats the impact? What difference do I see enabling this? Well for the main.go file in scc the complexity shoots up. In fact every file will, since there is a multiplier in play, but in theory it should allow you to hone in on those more complex files.

$ scc main.go
───────────────────────────────────────────────────────────────────────────────
Language            Files       Lines    Blanks  Comments       Code Complexity
───────────────────────────────────────────────────────────────────────────────
Go                      1         230        26        43        161         40

...

$ scc --cognitive main.go
───────────────────────────────────────────────────────────────────────────────
Language            Files       Lines    Blanks  Comments       Code Complexity
───────────────────────────────────────────────────────────────────────────────
Go                      1         230        26        43        161        103

I have not set this to be the default calculation in scc at this point, it’s opt in only. I want to evaluate it over more time to ensure it actually improves everything. But if you want it to be the default you could set it via the new Config/Dotfile support, leading us nicely to…

Config/DotFile Support

Something I have wanted in scc for a while now is some form of global config file override. This is now in with v4.0.0.

You can now add a .sccconfig file to your project root, or setup a .sccconfig file wherever you want and set the environment variable SCC_CONFIG_PATH to point at it. I cover this more on the scc README but it works in the same way that ripgrep/bat work with an opts-list. So say you hate the COCOMO calculation, like wide view support and want to ignore node_modules always? You can add a file like the below to do so,

# count the way I like it
--no-cocomo
--exclude-dir node_modules
--format wide


Note that this config file does not allow you to modify scc to write files. Only the CLI argument can do this, preventing someone doing something nefarious.

This should hopefully put to rest the constant requests I get to turn off COCOMO by default.

MCP Support

scc now has built in MCP support. Hooking it up to your LLM of choice locally allows you to have the LLM find the complexity in your codebase and can help save tokens. I know this because searchcode uses it as well to great effect. You can try searchcode now if you want without having to install scc and get most of the benefits for any public code.

I don’t know if MCP is still the future of CLI to LLM integration, but adding it was no great chore and it sits beside the rest of the code so no maintenance overhead. Should it become problematic in the future or MCP dies it can always be removed.

That said I use it now on my own private projects, with codespelunker to great effect.

LOCOMO

I wrote about this previously LOCOMO but you can get scc to predict the costs to rebuild your codebase as is using a LLM now.

Note this is a metric that I made up (maybe this is my own original idea?), but nobody else had one so I thought I’d at least get the ball rolling. If you do know a better way to do this please reach out.

Other Things

Some things worth mentioning, but not worthy of a full subsection.


	Last duplicate flag now wins scc -i java -i go will have Go be counted not Java.

	Linguist-inspired language detection. Smarter checking for C++/ObjectiveC/C header files.

	Percentage outputs in JSON. For those of you using jq to do things.

	External ignore files via --ignore-file ~/.config/git/ignore. Works nicely with the config file.

	Many small bug fixes, too numerous to mention.

	Some performance tweaks. These are very hard to get in scc these days and should not be underestimated. Most of them coming from apocelipes who is an absolute Go machine.



Ze End

Ten years ago I wrote about Google building this idea and giving up on it because nobody found it useful. I still don’t think they were totally wrong, just missing something to dampen the noise and they put it in the wrong place. Point it at a codebase you are trying to grok and it’s far more effective.

So that’s scc 4.0.0. Grab it from GitHub, point --hotspots at something you’ve never seen, and tell me if it sends you to the right files. If not raise an issue. Or don’t. I’m not your supervisor.

[image: Archer - You’re not my supervisor]
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Stopping the smart TV from being used against you

s-config.com · 11 points · Discussion


			Smart TVs are everywhere! But who is the master?

Amid the overall electronics boom thanks to A.I., one piece of electronics is almost unchanged financially. That is the digital display or flat-panel monitor. With good reason! The entire entertainment and streaming industry wants one of these devices in your living room. Not only wanting access to your wallet; companies are willing to violate customer trust to squeeze a few extra pennies out of the devices they sold you. To these companies, you technically never really owned the device, but instead purchased permission from these companies to have it exist in your household. Like a true tech-valley rapist, they will break into your home, listen to everything you do via the microphone, track every movement that you make thanks to their backdoored OS, and most importantly, spread malware onto devices they don't even own.

Whoah S! Mal-ware? Isn't that a little harsh? - Anonymous


Malware, by definition, is software you never asked for and was installed without your permission. At least in LG's case. Using Legal Ninjitsu to state that by agreeing to install their monitor 'driver,' you also agree to install every other bloatware application that they choose should come with it as well. Like advertising, it takes a shit all over your desktop to churn profits for LG.

Read on to continue the descent into madness.

It all starts with going cheap.

[image: Amazon searching for 75 inch TVs.]

It didn't take a whole lot of searching on Amazon to find what appears to be a good deal on a 75-inch TV. We figured we'd go with 75 inches because, like every American household, it's a good idea to go big when purchasing a TV for your bathroom. Ahh, nothing like being on the shitter while catching eye strain from the TV that practically covers an entire side of the wall.

Sure enough, LG comes out on top with their (bullshit) AI upscaling and "Wow Orchestra," whatever that means. But $10 more than the Toshiba... WHY NOT RIGHT?!?

So you get this bad-boy home, hook it up to your laptop with Windows 11 so you can get Netflix going on..

Oh, there's a driver update for the LG television. Makes sense, right? It's a fairly recent television, and the drivers will help us take advantage of all of the TV's features. Of course, I'd like Microsoft to download it.

LG Malware: 

Then after a while, you notice more and more applications appear on your desktop. Like a copy of McAfee antivirus that you never asked for. Now, if this were an elderly couple or someone who doesn't know anything about computers. They wouldn't even know their system is being turned against them by LG. Some would think their system was hacked by someone else. But actually, no. Because Microsoft is being ambivalent by letting LG's supposed 'driver' install itself and, via LG's proxy, install even more applications.

How does this attack work? Especially when you made SURE LG has no access to the internet!

This all happens the moment you plug that HDMI (or DisplayPort for people who purchased an LG computer monitor) right into an internet-enabled laptop through a protocol called EDID, also known as "Extended Display Identification Data," which by itself is totally harmless!

It simply tells your operating system what kind of monitor is connected, what its capabilities are, it's serial number. That's it!

Inside Windows, when you go to Device Manager, it might not seem like much. Just a generic UPNP device attached as a monitor.

[image: Hardware ID's within Generic UPNP Monitors.]  

Dive a little more into Device Manager, and we see where EDID does its magic; we found that this particular Microsoft Box is hooked up to some kind of Samsung monitor. Now, Samsung might have some kind of driver that would help take advantage of my monitor. But this Samsung is so old they simply do not care.

When your core OS, like Microslop has been compromised by an incredibly wealthy organization such as LG. Having your Windows Updater schedule a driver release seems like a helpful thing to do for your end users. And it helps if LG throws a lot of money Microsoft's way as a partner to look the other way, as their supposed driver software has its way with your laptop. Well! What's the matter with that? Don't you want "Value added features?" or you can't be possibly stupid to uninstall a virus checker as "Reputable" as McAfee right?

Hah! I don't have to worry about this! I got Linux!


For now.. That's true. But EDID transmission still happens. and your can install ddcutil to check it out.

crackhead@BLORB.LOCALHOST:~$ ddcutil detect
I2C bus: /dev/i2c-2
DRM_connector: card1-HDMI-A-2
EDID synopsis:
Mfg id: APX - AP Designs Ltd
Model: LE24H87
Product code: 12852 (0x3234)
Serial number:
Binary serial number: 535 (0x00000217)
Manufacture year: 2010, Week: 32
This monitor does not support DDC/CI. (I2C slave address x37 is unresponsive.)

For the sake of this blog, we powered up one of our thin clients and connected HDMI to it. It shows a lot of information for my ultra-crap monitor that was made in 2010.

But what stops LG from convincing the Ubuntu maintainers to make an LG variant of their supposed driver to magically appear in your snap or apt package repository? You hope to God they don't, but the danger is always there.

Fuck, i'll just not get an LG TV Then!


If you're going to be home all of the time, that's a perfectly acceptable solution. Keep in mind LG may be the first company that is eager to erode trust to get a few extra dollars or listen in on your conversations. Corporations are cowards; if they see one person exploiting people, you'll bet your ass the rest will follow right in line. Eventually, Smart TVs will be used against you. On top of this, getting a "Non-SMART TV," you'll quickly find out that most of those only exist within commercial environments; often, they want a premium price for not having an Android OS that could get hacked, or plaster movie ads the moment you power it up.

For example, if you checked into one of the many newly renovated Hilton hotels throughout the United States while traveling. It's almost guaranteed to have an LG TV not only powered on the moment you enter the room but connected to the hotel internet, ready to spy away on you.

Usually, you can just unplug the damn TV and watch movies on your laptop screen. OR! You do something about it.

Enter the EDID Blocker[image: EDID Blocking hardware.]

We've used each one of these units during one part of our lifetime in the world of computers.


	The gold one on the left is actually an EDID dummy plug. It allows a computer to be powered on, thinking there is an HDMI monitor attached to its workstation, when in reality there is none. Useful if you like graphical remote desktops and don't want the resolution to get all stupid the moment you unplug.

	The other is a common HDMI EDID blocker. There's a lot out there with varying quality. Originally, these were used in conjunction with an HDMI splitter so if the monitors change it doesn't black out the display. Another use is if you have a lot of projectors in a particular orientation and don't want windows to completely screw up your tiling without using Nvidia Mosaic, this is more of a hardware-based approach.



crackhead@BLORB.LOCALHOST:~$ ddcutil detect
I2C bus: /dev/i2c-2
DRM_connector: card1-HDMI-A-2
EDID synopsis:
Mfg id: XMD - UNK
Model: Mi TV
Product code: 154 (0x009a)
Serial number:
Binary serial number: 0 (0x00000000)
Manufacture year: 2017, Week: 39
This monitor does not support DDC/CI. (I2C slave address x37 is unresponsive.)


TV changed, and if I unplug just the HDMI cable going to my 2010 television, it'll still read just fine.


	You're probably wondering about the last EDID blocker, which is DisplayPort to DisplayPort. WELL! 



[image: EDID Display Port Blocker Scam.]

It's a scam. Just a bunch of wires, shit-soldered together to make a jumper and charger 15-30-45 to pass it off as an actual blocker. We wanted to get a legit EDID blocker to show you its device. But it's important to document even the bootleg garbage you get when working with grey-market tech. Got my refund right away on this one. 

This, however, illustrates the importance of checking your hardware when you get it. If we got an LG gaming monitor with this bootleg piece of shit hooked up to a Windows box. Welp! We would probably be scrubbing McAfee off of our computers AGAIN!

When it comes to a DisplayPort EDID emulator, there are legit companies out there. But they're pricey. Anywhere from $50 to $150 US Dollars.

Final thoughts.

There are, of course, more sensible techniques to fight corrupt smart TVs, such as the following:


	Never give ANY smart device internet.

	Have a good firewall that Microsoft never touched. Especially make sure your DNS for these companies is diverted to a picture of Obama. Generally, a good open-source router with ad-blocking plugins will take care of this 

	Just change your OS. Worked for me!

	Use a Linux-based OS to watch TV. Don't get another Android box loaded with spyware.

	Throw it into the garbage and financially eat shit buying a TV with no OS whatsoever. Or a better and more portable solution could be a projector instead.

	You know what? There's really nothing good to watch on TV anyways. If Hollywood has to subsidize the television industry just to keep its base, it doesn't have any money to invest in anything new. Every channel just wants to brainwash you. So throwing the Flat Panel into the garbage might be a good idea anyways.



But if you're backed into a corner with your work laptop running Microslop and everyone is insisting on hooking your carbomb of a laptop up to the world's most malware-infested TVs, such as an LG. It's good to know there are hardware options to protect yourself by misdirecting the manufacturer label so no drivers can ever be detected or downloaded.

The only downside we've ever experienced with these blockers is when something is rated for 4K. Your system BIOS might automatically switch to 4K until the OS returns. Minor annoyance. But it's something worth noting.

That's what server said

END OF LINE+++
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Show HN: Sesame - a local-first, open-source password manager

usesesame.app · 7 points · Discussion

I have been working on Sesame, an open-source password manager that keeps your vault local by default. You don't need an account to create or use a vault, and the hosted service never receives the vault itself.
It's still early software and the independent security review isn't finished yet, so I am mainly interested in feedback, testing, and people looking through the code.(Linux support is yet to be released on v0.1.2, but currently is in the works.)


Original: https://usesesame.app/ · Discussion
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Attimet (YC F24) Is Hiring Members of Technical Staff – Engineering and Research

ycombinator.com · Discussion


Building the Prime Radiant


Member of Technical Staff | Engineering
$125K - $225K•0.10% - 1.00%•San Francisco, CA, US
Experience
Any (new grads ok)

Connect directly with founders of the best YC-funded startups.
Apply to role ›


About the role
Why you should join us


	We’re building a research lab with a real-time feedback loop.

	We’re building AI systems that expand how quickly a small research team can understand, build, and experiment.

	Our edge is the speed at which we can form ideas, build systems, run experiments, and learn from reality.

	You’ll work directly with the founders and have real ownership over what we build and how we build it.

	We’re a small team with over a decade of experience at places like Optiver, DRW, and Argo AI.



What you’ll do


	Build LLM-powered systems and agent harnesses that help us research, engineer, and operate faster.

	Design the infrastructure around them: tools, context, memory, evals, orchestration, observability, and execution environments.

	Find new ways to turn frontier models into reliable systems that do useful work.

	Work across the stack when needed. At our size, the problem matters more than the job boundary.

	Own projects end-to-end: identify opportunities, prototype quickly, ship, measure what works, and iterate.



What we’re looking for


	You have unusually high initiative: you notice important problems, figure out what should exist, and make it happen without waiting to be told.

	You’re technically sharp and learn extremely quickly.

	You’ve built seriously with LLMs, agents, harnesses, or adjacent AI infrastructure.

	You move quickly, reason from first principles, and enjoy problems where the right architecture has not been figured out yet.

	You care more about what works in practice than following established patterns.

	Curiosity, intensity, and technical judgment matter much more to us than credentials or years of experience.



Your first 30 days


	First week: learn how we work, find something important that could be dramatically better, and start making it better.

	By 15 days: take ownership of a meaningful technical problem end-to-end, including deciding what to build and how to measure whether it works.

	By 30 days: we want you independently identifying what matters and driving projects that materially increase what the team can do.



You’ll have the autonomy and resources to do some of the best work of your life.

Website: https://attimet.com

Jobs: https://www.ycombinator.com/companies/attimet/jobs

This is an on-site role based in San Francisco, CA.


About the interview

	10-minute conversation with a founder

	Technical deep dive + practical problem

	Work session with the team

	Offer



We move quickly and care about how you think. We do not do LeetCode-style interviews.


About attimet
Step 1: Build the Prime Radiant

Step 2: Apply it to Financial Markets

Step 3: Manage the world's assets






Original: https://www.ycombinator.com/companies/attimet/jobs/6btZFDg-member-of-technical-staff-engineering · Discussion
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python

def validate_signup(user):
if user is not None:
if user.email:
if "@" in user.email:
if user.age >= 13:
if user.password:
if len(user.password) >= 8:
for char in user.password:
if char.isdigit():
return "OK"
return "Password needs a digit"
else:
return "Password too short"
else:
return "Password required"
else:
return "Too young"
else:
return "Invalid email"
else:
return "Email required"
else:
return "No user"

python

def validate_signup(user):
if user is None:
return "No user"
if not user.emails
return "Email required"
if "@" not in user.email:
return "Invalid email"
if user.age < 13:
return "Too young"
if not user.password:
return "Password required"
if len(user.password) < 8:
return "Password too short"
if not any(char.isdigit() for char in user.password):
return "Password needs a digit"
return "OK"
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LG 75-Inch Class Nano Al 4K NU85 Series Smart TV w/Al Sound Pro, HDR10, Al 4K Super Upscaling,
Filmmaker Mode, Wow Orchestra, Compatible with Alexa (7SNUS50BPUA, 2026)

4.0%kHkkirv (85)

500+ bought in past month

$499% 1ypicat ss490
Lowest price in 30 days

Refresh Rate Resolution
60 hertz aK

Model Year
2026

Display Size
75 inches

FREE delivery Tomorrow 8AM - 8PM

TOSHIBA 75" Class M450 Series QLED 4K UHD Smart Fire TV, Voice Remote with Alexa, Stream Live TV
Without Cable

a2kkkkiry (152)
50+ bought in past month

$489% Lit: 7800
FREE delivery Aug 31-Sep 9
Or FREE pickup Today ready by 12PM

Hisense 75" E7 Cinema Series Hi-QLED Mini-LED 4K UHD Smart Fire TV (75E7SF, 2026 NEW) - Native
144Hz, Al Picture, Dolby Vision IQ - Atmos, FALD, HDR10+ Adaptive, MEMC, Alexa+

4.4%ddkodr (296)

100+ bought in past month

Limited time deal

$699% Lis: 320900

Or $140.00/month for 5 months (no fees or
interest)

FREE delivery Tomorrow 8AM - 8PM

Refresh Rate Resolution
60 hertz aK

Model Year
2026

Display Size
74.5 inches

Refresh Rate Resolution
144 hertz aK

Model Year
2026

Display Size
75 inches
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