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Cursor removed cost information from the usage page and CSV export

forum.cursor.com · 252 points · Discussion

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

Original: https://forum.cursor.com/t/usage-page-to-token-amount-what/167153 · Discussion
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Flint: A Visualization Language for the AI Era

microsoft.github.io · 236 points · Discussion

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

Original: https://microsoft.github.io/flint-chart/ · Discussion
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RipGrep musl binaries occasionally segfault during very-large searches

github.com · 224 points · Discussion

Please tick this box to confirm you have reviewed the above.


	 I have a different issue.



What version of ripgrep are you using?

ripgrep 15.2.0 (rev e89fff8)

features:+pcre2

simd(compile):+SSE2,-SSSE3,-AVX2

simd(runtime):+SSE2,+SSSE3,+AVX2

PCRE2 10.45 is available (JIT is available)

How did you install ripgrep?

I originally encountered this bug in the rg bundled with OpenAI Codex. That binary is byte-for-byte identical with the one in https://github.com/BurntSushi/ripgrep/releases/download/15.2.0/ripgrep-15.2.0-x86_64-unknown-linux-musl.tar.gz and I've reproduced the bug from that independently of any Codex dependency. For the analysis below, I built rg-15.2 with debug symbols included by way of CROSS_CONTAINER_ENGINE=podman CARGO_PROFILE_RELEASE_DEBUG=true ~/.cargo/bin/cross build --release --target x86_64-unknown-linux-musl.

What operating system are you using ripgrep on?

OpenSUSE Tumbleweed Linux x86_64

Describe your bug.

Ripgrep built for x86_64-unknown-linux-musl occasionally crashes with a SIGSEGV when searching very-large trees at a high degree of concurrency. The crashing line is an integrity assertion regarding heap metadata inside MUSL's mallocng, in a calloc call made from opendir. The complete backtrace is below.

What are the steps to reproduce the behavior?

Having a sufficiently large search tree seems to be essential for reproduction. Run the attached generate_repro_tree.py. This is an LLM-written program which produces a tree full of random files which mimic the statistics of the repo in which I originally encountered the bug. It will produce a tree containing roughly 20GiB of data across 1.8M files.

Then from the root of that tree, run rg in a loop, searching for some arbitrary literal string that isn't present in the tree: while true; do rg tnoheueunotshisnthukoethnsueothnsiuothonesuioseuinth; done. On my 24-core system, having enough free RAM for the search tree to fit in the kernel's block cache, it typically takes about a minute for the SIGSEGV to appear.

What is the actual behavior?

I get a coredump with the following backtrace:


A Surveillance Treaty in Disguise: Canada Signs UN Cybercrime Convention
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A Surveillance Treaty in Disguise: Canada Signs UN Cybercrime Convention

michaelgeist.ca · 217 points · Discussion



	[image: ༒ Nhac Ny ༒, CC BY-SA 4.0 , via Wikimedia Commons]
༒ Nhac Ny ༒, CC BY-SA 4.0 
RamenHaus
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RamenHaus

ramen.haus · 194 points · Discussion


		
				Welcome to RamenHaus, home of rotating ramen. So far, 114 bowls have been photographed, slurped and posted. 				Start with the				latest entry,
				click a bowl to continue, or browse the				complete index.
			


		
			Inspired by Lauren's Rotating Sandwiches and everyone at Naive Yearly. Ideas, collaborations, and questions: chef@ramen.haus.

		


		
			No cookies. No tips. No JavaScript. Just ramen.

			© 2023–26 Ole Reissmann

		

	



Original: https://ramen.haus/ · Discussion
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Google has abandoned Google News?

elgan.com · 186 points · Discussion


    
      
  

          
          
          
        

          
        

        
          
          
        

          
        

You know that scene in Forrest Gump where Forrest sees Lieutenant Dan on the shore and is so distracted by him that he jumps off and swims to shore, allowing the boat to crash into the dock? 

Yeah, that's Google News now. In this metaphor, Forrest is Google and Lieutenant Dan is AI.

As a journalist, I have used Google News for many years to catch up on topics in which I am interested. I am always looking for news stories from U.S. news organizations published within a specific period of time, usually in the past week, but sometimes in the past day. 

Google News has a Tools menu, where you can specify the range. You can also specify the language and location of the publication. 

Bit by bit, all of this just stopped working. 

Now, when I do my traditional searches, a huge majority of some of my searches are from Instagram or other social media sites, not news publishing sites. 

Many of my results are in foreign languages I cannot even identify. 

Many of my results are published in foreign countries, not the U.S. as I specified. 

Now, the most recent failure is that when I specify news published in, say, the past week, it just ignores that setting and gives me news published weeks, months or years in the past. 

Google has abandoned Google News and let it crash into the dock. 







    
  



Original: https://elgan.com/google-news-is-just-forrest-gumps-shrimp-boat-now · Discussion
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The Art of 64-bit Assembly

nostarch.com · 145 points · Discussion


                  
                                              
    [image: The Art of 64-Bit Assembly, Volume 2]

Machine-Level OOP, Exceptions, and Concurrency

Available June 2026, 792 pp.

	Contents


Download Chapter 1: Advanced Macros

You can ask an AI to explain how vtables work in x86. It will give you something that sounds right. What it won’t give you is what Windows actually expects the vtable to look like, why method dispatch behaves the way it does at the instruction level, or what breaks when you deviate from convention. This volume of The Art of 64-Bit Assembly closes the gap between a plausible explanation and genuine understanding.

Every chapter takes a construct you’ve used in C++, Python, or Rust, strips away the runtime, and rebuilds it from scratch in MASM, running under Windows. Objects, exceptions, closures, coroutines, concurrency: Each is dissected at the instruction level, with every decision made visible and explicit.

What you’ll build:


	Object-oriented programs in MASM: vtables, method dispatch, and inheritance, from scratch by hand

	Windows structured exception handling (SEH) installed and managed at the instruction level

	Thunks, closures, and iterators that behave like higher-order functions

	Coroutines, generators, and fibers without resorting to HLL code

	Concurrent programs with real synchronization primitives, directly from assembly

	Unicode string handling done correctly, at the level where most code gets it wrong

	Domain-specific macro languages inside MASM, built from first principles



If you already know assembly and want to stop taking the hard parts on faith, this is the book.


Author Bio 
Randall Hyde has spent decades writing assembly for medical devices, nuclear systems, and embedded hardware where correctness is not optional. He taught assembly language programming at the university level and is the author of The Art of Assembly Language, The Art of ARM Assembly, and the Write Great Code series, all from No Starch Press.
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Original: https://nostarch.com/art-64-bit-assembly-v2 · Discussion
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NetBSD 11.0

blog.netbsd.org · 141 points · Discussion


							  		              NetBSD 11.0 released!

August 01, 2026 posted by Martin Husemann


  
The NetBSD project is pleased to (finally) announce the 
NetBSD 11.0 release!

See the release announcement for details.



If you want to try out 11.0 please check the installation notes for your architecture and download the preferred 
install image from the CDN. If you are using an ARM based device, obtain a netbsd-11 image pre-configured with U-Boot from the bootable ARM images page.



Please note that the various ISO images have been split into separate <700MB images for CD-ROM media and full-sized DVD images.
If you are not restricted by the size limits of a CD-ROM, make sure to pick the image with "-dvd.iso" in the name.
If you are using flash-based media (e.g. a USB drive), you must use the .img files rather than the .iso images.
Note that they need to be decompressed first, e.g. with gunzip or 7-Zip.



If you have any issues with installation or run into issues with the system during use, please contact us on one of the
mailing lists or file a problem report.


Important note about open security issues:


As you are probably aware, the number of security issues found or suspected everywhere has massively increased with the advent of AI tools. As a consequence, we can't publish a release without open issues. Instead of delaying the release further to fix them (new ones are being reported all the time), we've instead chosen to be transparent about this.



This release has been quite delayed already, since we've waited for third-party components to make stable releases so we can get the fixes. We have avoided publishing any change without making a release candidate to give users time to test it. Our release process has been streamlined and automated as far as possible, but besides the time required to build and generate checksums for every platform, manual intervention is still required (e.g. security officer signing the release hashes). The overall process is still limited by the slowest step - the time it takes to transfer every file for every architecture over the network.



The open security related pullup requests (and associated gnats problem reports) are:


	hdaudio(4): Apply access checks to ioctl commands, PR 60492; missing local user privilege check, easy manual workaround (remove /dev/hdaudio*; audio will still be functional).

	ipfilter: Fix remotely triggerable null pointer deref, PR 60484; IPF is not included in any released kernel by default.

	pf: Fix use-after-free in fragment reassembly, PR 60485; PF is deprecated and not included in any released kernel by default.





All the open pullup requests will be committed to the stable branch shortly after the 11.0 release, and become part of the upcoming 11.1 release. We are currently aiming to release 11.1 within the next two months.



   [5 comments]
 







    		  
		  		     
		     		     
    
		  				



Original: https://blog.netbsd.org/tnf/entry/netbsd_11_0_released · Discussion
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A directory of people who love RSS

andrewshell.org · 140 points · Discussion



Andrew Shell's Weblog







Today, I launched I ♥ RSS, a directory for people who love RSS. I’ve already added the badge to my footer and submitted my site to the directory. It also shows a nice live blogroll on the homepage (powered by FeedLand). If you love RSS as much as I do, take a look and add your own website.






Published July 30, 2026









Likes (2)


Reposts (3)


Bookmarks (1)


Mentions (1)





			
			One comment on “I ♥ RSS”		


		
		
					
		
			

			
				[…] Hacker News — This article was automatically imported from the source. Read full article at original […]


Loading...
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Leave a Reply
			
		


		
		This site uses Akismet to reduce spam. Learn how your comment data is processed.










Original: https://andrewshell.org/2026/07/i-%e2%99%a5-rss/ · Discussion
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How Google helped destroy adoption of RSS feeds (2023)

openrss.org · 104 points · Discussion


                    
                        
                            August 14, 2023
                            
                            
                        
                        Although RSS feeds are alive and still heavily used today, their level of adoption has suffered because of how difficult a handful of popular technology companies have made it to use them. Google, especially, has relied on the open web RSS protocol to gain so much market share and influence, but continues to engage in behavior that exploits the open web at the expense of its users. As a result, Google has single-handedly contributed to the reason many users who once relied on RSS feeds have stopped using them.



Below, we dive deeper into Google's track record of what appears to be an Embrace, Extend, and Extinguish model. The company has continuously built and extended their products around the free and open RSS protocol to gain user trust, only to then remove RSS support once they've locked users in, and ignore any complaints or requests to restore it. Not only is it a blatant disregard for RSS and a huge disappointment to those who use it, it poses one of the biggest threats to the freedom and openness of the internet.

Google removes RSS button from Chrome browser

Early versions of Chromium (on which the Google Chrome browser is based) once came with RSS integration baked in. The browser had a built-in RSS button that would display in the browser location bar when any website you're on had an RSS feed available. Clicking the button would then take you to the RSS feed for that web page, allowing a user to easily subscribe.


[image: A screenshot of the toolbar in Google Chromium showing an orange RSS icon to subscribe to a website's RSS feed]
RSS subscribe icon in the toolbar of Google Chromium


Then, the RSS button disappeared without notice, and no reason was given for its removal.

Google acquires FeedBurner and limits RSS

In 2007, Google acquired FeedBurner, an RSS feed service that allows website owners to monetize their RSS feeds. FeedBurner works by replacing ordinary RSS feeds with private ones that only Google owns. The feeds are modified to include advertisements, affiliate links, and other tracking mechanisms like read counts, click-through rates and subscriber counts. The feeds are then used by FeedBurner users to track their readers and monetize from their behavior.


[image: A screenshot of Google's FeedBurner dashboard]
Google FeedBurner dashboard


After acquiring FeedBurner, Google shut down FeedBurner APIs in October 2012, which prevented developers from creating third-party RSS integrations to the service. Then, in July 2022, Google drastically changed FeedBurner's infrastructure and operation model by removing most of the FeedBurner services that its RSS users depended on, which included email subscriptions. This left many people with non-working RSS feed URLs in their subscription emails with no way to fix them.

Google shuts down Google Reader

Back in 2005, Google created Google Reader, a web-based RSS Reader application. It allowed you to add RSS feeds anywhere on the internet, organize them into folders in a clean, minimalistic interface. Then in 2013, after years of users relying on it for their RSS feeds, Google killed it.


[image: A screenshot of Google Reader dashboard showing a modal that says Google Reader will not be available after July 1, 2013]
Google Reader dashboard after the shutdown announcement


The reason Google gave for axing Google Reader was in an announcement where they claimed that "while the product has a loyal following, over the years usage has declined". But an engineer, who worked for Google at the time, said "it felt like the entire time I was on the project, various people were trying to kill it."

Nevertheless, Google's allegation of low usage didn't instill a lot of user confidence in the viability of RSS feeds. Users were left with no RSS reader application, no comparable alternative, and no education from Google on how to continue using their RSS feeds without Google Reader. This led users to not only discontinue using Google Reader, but abandon RSS feeds altogether.

Google removes RSS from Google Alerts

Google Alerts is a service offered by Google that will notify you with an alert when there is new content on the web that matches a search term you specify. In October 2008, Google added the ability to receive Google Alerts in an RSS feed. But, in July 2013, Google decided to remove it, making email the only option to receive Google Alerts. A reason for the removal wasn't clear, but the big, yellow banner on the top of every users' Google Alert dashboard was.


[image: A screenshot of Google Reader dashboard showing a modal that says Google Reader will not be available after July 1, 2013]
A screenshot of the Google Alerts dashboard with a banner communicating that Google Reader RSS feeds can no longer be used and must be changed to email delivery


Eventually, after receiving backlash, Google reinstated the RSS feeds for Google Alerts. But by this time, many users already abandoned RSS feeds due to Google's shut down of Google Reader (mentioned above), so the damage was already done.

Google kills its RSS browser extension

Google provided a Google Chrome extension that places a small RSS icon next to a website's URL in the browser bar if you're on a web page that has an RSS feed.


[image: Chrome Web Store showing Google's RSS browser extension]
Google's RSS browser extension in Chrome Web Store


Despite this extension being used, Google removed it. But then, after backlash, reinstated it within a week afterward, claiming it was removed by mistake. And while reinstating it was better than not, removing it was still a blow to user confidence in RSS feed usage overall. And if it's true that it was done unintentionally, it still shows how little of a priority RSS has become to Google, despite how much RSS has contributed to the company's growth.

Google removes RSS integration from Google News

In 2002, Google announced Google News, the company's first media aggregation site, with the ability to add RSS feed URLs from all over the web.


[image: A screenshot of Google News dashboard]
The dashboard of Google News mobile app


Then, after many RSS users were locked in and relying on the Google News app for their RSS feeds, Google deprecated RSS support, causing users' RSS feeds to stop working. Then, Google shut down its RSS feed support entirely in December 2017. The company gave no reason for killing off support for RSS feeds in its Google News app. As a result, users had no choice but to find alternative RSS links for each feed they added to the Google News app, while proprietary Google News links continued to work fine.

Google's still at it...

The most recent incident was in May 2021, where Google announced they're working on an update to Google Chrome that brings back RSS support. But there has been no word on an official launch since it was announced years ago. It's unclear of what the implications of this feature will be. But it's clear that Google has a history of building products with RSS and killing the RSS support once it's established a user base. So there's no guarantee that, even if the feature launches, it'll continue to be available and reliable to RSS users over time.

Because Google undoubtedly has a tremendous amount of influence, we hope that it understands incorporating RSS features into their products and then removing them negatively impacts user perception and confidence around RSS overall. RSS feeds are a vital part of the open web. So, If Google should decide to continue integrating RSS features in its products, it's critical that Google will support them, maintain them over time, and ensure they always remain a priority.

 
    
        

        ❤
        
            Open RSS is a registered 501(c)(3) nonprofit headquartered in the
            District of Columbia, USA and funded only by voluntary donations of
            its users. If you enjoy using Open RSS, we'd be so grateful if you'd
            consider
            donating to help us grow and
            continue to provide you with a quality and reliable service.
        
    

                    
                



Original: https://openrss.org/blog/how-google-helped-destroy-adoption-of-rss-feeds · Discussion
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Manual: •.,:;…!?·

type.today · 104 points · Discussion

Dots and commas, reading numbers in English, distinguishing between bullet, interpunct, and multiplication operator






Quotation marks, braсkets, and various kinds of spaces are a multi-faceted and controversial subject. But apart from those, there are glyphs much more simple in terms of design and use — because of their ubiquity, they mostly fly under the radar. In this article, we continue to talk about basic punctuation characters.




Period


In European and many other languages the period marks the end of a sentence. The symbol is also used for marking initials and abbreviations, and in some regions — as a decimal separator, or a separator of hours and minutes when registering time. Typically, the period is not used in the last sentence of a headline.




Design, kerning, spacing


Depending on the typeface’s design, the period can be rounded, rectangular, rhomboid, etc. The symbol correlates to the dot above i, but is normally larger.


The period is a frequent symbol, therefore its shape affects the overall intonation of a typeface. The most principled designers can discard an (otherwise high-quality) typeface, if they are not satisfied with its periods.




[image: periodetc1-01]


Periods of different shapes and sizes in static sans serif fonts




In some legacy typefaces, the period has asymmetrical sidebearings — in this case, the space after the period would be excessive, you might need to track it. Today, it is customary practice design period with equal sidebearings — because the cases of its use are not limited to traditions.


In monospaced fonts, the period glyph has the same width as all the others — that means very wide sidebearings, which result in the widest space at the end of a sentence. Whether it needs to be compensated or not — that depends on your task.




[image: periodetc2-23]


Period + space in monospaced fonts




Quality typefaces have period, comma, and other punctuation kerned, when paired with certain glyphs — to avoid excessive white holes in the setting.




[image: periodetc-26]




Use in text


According to typesetting rules in Russian language, initials shall be spaced, however in most cases regular spaces after periods are too much, which is why it is considered good manners to use thin spaces.


In any case, this situation requires a non-breaking space — surname and name should not be separated by line break.




[image: periodetc-25]


The difference between space and thin space can be more or less significant (depending on font, and point size), but a thin space usually looks neater with initials




The period is used as a decimal symbol in English language — as well as in the language of former British colonies, in China, Japan, and some other countries.




[image: periodetc5-05]Period as a decimal separator — in the UK, the US, Australia, China, Japan, Switzerland, etc.
[image: periodetc6-06]Russian language uses a comma as a decimal mark — as is the case in nearly the entire South America, Europe, Indonesia, Vietnam, etc.




The period as a decimal separator is the default setting in PCs and other kinds of gadgets, because they originated from the US. In most cases, the American notation system can be changed to a local one, but will keep reminding of itself in code and many UIs.




[image: google]


Google search results: the built-in calculator uses the period, while the link to Russian Wikipedia uses the comma




The period can be used for separating hours and minutes instead of a colon, but it is rather personal preferences or editorial policy than an established practice. For example, in Britain The Guardian writes 13.12, while BBC prefers 13:12. In Russia, the period in indicating time is used by certain online media — for instance, Afisha.Daily uses colon for indicating the time of publication, yet utilises a period between hours and minutes within texts. In some countries (such as Switzerland or Latvia) the period is considered standard and more preferable when registering time.




Comma


The comma separates parts of a sentence. In English-speaking countries the comma is used as a thousands separator, while most European countries prefer spaces — and the comma is used as a decimal separator. To avoid miscommunication, do keep in mind these localities.




[image: periodetc-27]




Design


The comma can be constructed either as a circle with a stroke coming of it — or as one curving or slanted stroke.




[image: periodetc8-07]


Commas in type.today’s fonts




In most typefaces, the comma has identical shape to apostrophe and quotation marks. The diacritical comma in Latvian and Romanian often corresponds to the regular comma — that said, diacritics would be significantly smaller. As opposed to diacritical commas, the design of Сzech/Slovak caron
Caron, or háček (ˇ) is a diacritical mark used in Slavic, Baltic, Uralic, and some other languages. In Czech and Slovak narrow letters with ascending elements (l d t L) can also have caron — this situations requires a special form, which is called Czech/Slovak caron. must differ from that of the regular comma and apostrophe. Replacing Сzech/Slovakian caron with an apostrophe is incorrect and misleading.




[image: periodetc9-22]


Examples of correctly correlating commas and Czech/Slovak carons




Ellipsis


The ellipsis is a separate glyph consisting of three dots. It is used for indicating omissions, pauses, breaks, or interruptions.





  	After a question/an exclamation mark one should not put three dots (regular type of ellipsis), but two (the third dot is placed under one of symbols mentioned above): For how many years will I be in this world?.. (Tv.); How you played last night!.. (Ostr.)2. When an ellipsis and a comma meet, the latter is absorbed by the ellipsis that indicates not only an omission of words, but also an omission of a punctuation mark: His wife… though, they were completely satisfied with each other (G.).

Handbook of Spelling and Style





In omissions and lacunae the ellipsis is placed inside brackets, regular or square, or pointy ones — this depends on the typographic tradition.


The ellipsis as a separate glyph can be looser or more condensed than three dots in a row. In certain software, three typeset dots are automatically replaced by one ellipsis — provided the typeface includes this glyph.




Fonts with significant differences between three dots and ellipsis. Usually, the only difference is spacing, but the shape can also vary sometimes (see Alverata)
Fonts with ellipsis spaced tighter than three dots in a row. This is inevitable in monospace fonts, where each glyph has exactly same width




Bullet and Interpunct


The bullet is a graphic marker, while the interpunct is a punctuation mark. Both glyphs are typically designed as vertically centered dots, but they may differ in size and sidebearings.









Normally, the bullet is larger and thicker than a period; it is used to introduce items in a list. The bullet symbol may take a non-dot shape, sometimes it even comes in several options — this depends on the type designer’s preferences. Apart from circular, bullets may be hollow, square, diamond, etc. We recommend looking into the glyph palette to see the entire range of bullets.


The interpunct is typically of the same size as the period, and is placed in the visual middle of the x-height. Depending on language and situation, the interpunct is used for interword separation, as a mathematical symbol, as a part of geminated l
Ela geminada (The geminated l) is written as ŀl and is different in meaning and sound from a simple doubled ll. The typesetting of the geminated l generates debate and discussions: as an integral symbol it has no value in Unicode, while Ldot and ldot do have one. Most frequently the interpunct is used instead of the dot, many type designers create localised features for correct spacing — however, the problem of displaying the integral, not breakable symbol remains. Sometimes the interpunct is replaced by a regular period, placed between the letters on the visual middle, but in certain fonts this option would look too heavy. in Catalan, etc.







Bullets and interpuncts: the bullet is for lists, the interpunct is a multiplication sign, or part of ela geminada in Catalan, or a symbol separating graphemes in Occitan




Often, an interpunct or a bullet are used for separating parts in a sentence — for example, for separating different languages on one line. In such cases, it doesn’t really matter which glyph you use — as long as it does the job. The interpunct as a separator may look neater, while the bullet would be more visible.









The Unicode table contains several items related to bullets and interpuncts, which scares both designers and font users. In addition to basic Bullet (u+2022), there is also Bullet Operator (u+2219). Apart from regular interpunct Middle Dot (u+00B7), there is Dot Operator (u+22C5) and a number of local variations, such as Greek Ano Teleia (u+0387), and Word Separator Middle Dot (u+2E31). The latter is almost never present in fonts. The Greek Ano Teleia serves as the semicolon, is normally as large as an interpunct, but placed higher — these symbols should not be confused.







Ano Teleia is placed significantly higher than the interpunct




The Unicode Consortium recommends using operator glyphs in all math settings. Those may look different: a Bullet Operator might be intended as a multiplication sign, while in other cases it correlates to a regular bullet. Sometimes there is no pattern whatsoever, it all comes down to the decision of a type designer.


In different fonts, availability and shape of these additional symbols differ, while their use is discussed both in type design communities and on other user forums.




Apart from different sizing, some fonts have different sidebearings when it comes to bullet and interpunct derivatives
Bullet Operator may have the shape of a regular bullet, or an interpunct — or may correspond to neither




Two-piece symbols: Colon, Semicolon


In French, the two-piece punctuation glyphs are spaced with a regular or thin space. Depending on the situation, some spacing of these symbols might be necessary in other languages — for example, when setting in all-caps.




Time


According to GOST technical standards, Russian language uses the semicolon to denote time:


3.5.2 Elements presenting dates and time of the day are placed one after another without spacing.
Where needed, one may use the following symbols as separators:
- (dash) for separating the elements ‘year’ and ‘month’, ‘year’ and ‘week’, ‘year’ and ‘day’, ‘month’ and ‘day’, ‘week’ and ‘day’ as well as indicating omitted elements;
: (semicolon) for separating the elements of the time of the day (‘day’, ‘minute’, ‘minute and second’);
/ (slash) for separation in presenting the period of time;
# (number sign) for separating within the recurring period of time, periods of time, and recurring factor.
GOST ISO 8601–2001
Presenting dates and time. General requirements



However, using period for registering time or date should not be considered mistake in non-crucial situations.




Lifting the glyphs


Normally, the colon and the semicolon are not case-sensitive — the semicolon is fixed to the baseline due to its comma, and the colon usually follows this lead. Lifting just one of the pair looks quite weird:







SF Pro has a case-sensitive colon. But if you have a semicolon next to it, this colon will offend the eye




The situations requiring a lifted colon are quite rare. The most common are denoting scale or time with lining figures. In such cases you can also adjust the colon manually.







If scale is denoted in a large headline (as opposed to body text), the manually lifted semicolon would look neater




Exclamation Mark, Question Mark


Exclamation and question marks are most commonly designed of the cap-height. Like the other two-piece symbols, question and exclamation marks are spaced out in French. The exclamation mark is typically symmetrical and upright, while the question mark, depending on font and the face, may require additional kerning pairs.







If there is no kerning in certain glyph pairs, they might require a thin space between




The inverted exclamation mark and question mark are used in Spanish and some other languages, they can be lifted when setting in uppercase, if there is an applicable Opentype feature.









The 1960s saw an attempt to introduce the so-called interrobang — a combination of exclamation and question marks, intended for rhetorical questions. The interrobang is still drawn in many fonts, despite rarely being used as intended.







Interrobangs




How to type the symbols




    	Ellipsis
    	Mac: Alt + ; (English layout)

        Windows: Alt + 0133

    



    	Буллит
    	Mac: Alt + 8 (English layout)

        Windows: Alt + 7 (on numpad)

        HTML: &#8226; or &bull;
        Bullet Operator: &#8729;

    



    	Interpunct
    	Mac: Alt + Shift + 9 (English layout)

        Windows: Alt + 0183

        HTML: &#183 or &middot, &centerdot; &CenterDot;

        Dot operator: &#8901; или &sdot;
    



    	Interrobang
    	Only manualy

        Upright interrobang: ‽ U+203D

        Inverted interrobang: ⸘ U+2E18

        HTML: &#8253;
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Solid Queue 1.6.0 now supports fiber workers

github.com · 86 points · Discussion

A long-awaited feature thanks to @crmne on this release: instead of using a thread pool to run jobs in multiple threads per works, you can now use fibers on a single fiber reactor thread. To use this, you just need to specify the number of fibers instead of the number of threads in your worker configuration, like this:

workers:
  - queues: "api*"
    fibers: 100
    polling_interval: 0.05


It uses Async under the hood, so you need to have that as a dependency for it to work. Also, you need to be using fiber isolation in Rails (config.active_support.isolation_level`` = :fiber).

This can be very useful for I/O-bound workloads, such as those involving LLM calls.

What's Changed


	Add fiber worker execution mode by @crmne in #728

	Roll back transactions leaked by killed job threads in tests by @rosa in #773

	Document how to update dynamic recurring tasks by @wintan1418 in #777



New Contributors


	@crmne made their first contribution in #728

	@wintan1418 made their first contribution in #777



Full Changelog: v1.5.1...v1.6.0




Original: https://github.com/rails/solid_queue/releases/tag/v1.6.0 · Discussion
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Postmortem for Kernel Soundness Bug #14576

leodemoura.github.io · 78 points · Discussion


          
            2026-08-01

          
            A soundness bug in the Lean kernel (#14576) was reported and fixed during the week of July 27. It has had visibility on Zulip and social media (e.g., X, LinkedIn, and Mastodon).

          
            
              What happened

            
              On July 25, Ramana Kumar published a repository containing a sorry-free "disproof" of the Collatz conjecture, produced with AI assistance. It is not a valid proof because it exploits a bug in the kernel's handling of nested inductive types. On July 28, Kiran Gopinathan reduced it to a small proof of False and opened issue #14576. We pushed a fix one hour after the report (#14577). Joachim Breitner reviewed it and suggested improvements, and it was merged. New patch releases are out.

            
              The bug: when the kernel eliminates a nested occurrence under an inductive type T with parameters Ds, and these parameters are phantom (not mentioned in constructor fields), they disappear from the generated auxiliary type and thus escape type checking. An ill-typed argument in that position could be used to make the kernel accept a proof of False. The bug is only reachable through metaprogramming, by sending the inductive declaration to the kernel directly. The frontend checks the arguments and catches the ill-typed term. This is an implementation bug, not a hole in Lean's meta-theory.

            
          
            
              Why nanoda did not catch it

            
              The original Collatz repository also passed a week-old version of nanoda, the main external checker. nanoda is an independent kernel (aka proof/type checker) for Lean implemented in Rust by Chris Bailey. The surprising part is that there are two unrelated bugs involved. The official kernel had a missing check in the nested inductive type support, as explained above. nanoda did check that spot, but did not verify the type name in a projection node. The nanoda bug was reported by Jeremy Chen and fixed a week before the Lean bug was reported. The proof was built so that the expression the kernel never inspects is one that the old nanoda accepted.

            
              Ramana believes the timing was coincidental, but cannot rule out that the model had seen the nanoda report. Joachim proposed the hypothesis that the timing coincidence is due to the availability of strong models able to find this bug.

            
              The practical consequence: checking with an independent kernel still works, since it required two distinct bugs in two implementations, but users who rely on it need current versions of both. lean4lean is affected by the kernel bug, since its handling of inductives is a port of the reference implementation.

            
          
            
              Verification

            
              Mario Carneiro's lean4lean is a Lean formalization of Lean's type theory together with a proof that the kernel implements it. The work is ongoing, the proof of consistency does not cover inductive types yet, and the to-be-verified implementation suffered from the same bug as the official kernel. The bug would have been found when attempting to conclude the verification of this part.

            
          
            
              On removing metaprogramming

            
              One suggestion in the discussion is to remove or restrict metaprogramming so that this attack is not expressible. This is misguided. The elaborator is untrusted by design. Soundness cannot depend on an untrusted component refusing to build a bad term. An attacker who wants to submit a malicious proof can also write .olean files directly or modify memory, both of which bypass the elaborator entirely. The kernel has to reject ill-typed declarations on its own, in its own process. This separation and isolation of concerns is one of the main advantages of proof terms.

            
          
            
              What the FRO is doing

            
              	
                
                  Regression tests for the exploit, and for a related non-uniform-parameter case raised by Arthur Adjedj, are in the Kernel Arena.

                

              	
                
                  A follow-up PR (#14582) makes the kernel check that the parameters of a nested occurrence actually behave as parameters, rather than only re-type-checking them.

                

              	
                
                  Daniel Selsam at OpenAI assisted the Lean FRO with an AI specialized in cybersecurity, and found other programming mistakes in the Lean kernel. All of them have been fixed. All of them were caught by nanoda. These bugs are also only reachable through metaprogramming. PRs: #14607, #14608, #14609, #14613, #14615, #14616.

                

              	
                
                  We have also hardened kernel invariants. PRs: #14621, #14631, #14632.

                

              	
                
                  comparator.live now runs nanoda by default, and nanoda is tracked daily so lean-eval and comparator stay current after upstream fixes.

                

              	
                
                  We are reaching out to and supporting experts who can find further bugs, develop new kernels, and work on the theory or on verified kernels.
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Original: https://leodemoura.github.io/blog/2026-8-1-postmortem-for-kernel-soundness-bug-14576/ · Discussion
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Linux on ESP32

github.com · 77 points · Discussion


Linux 6.12 for ESP32-S31


Linux port with Sv32 virtual memory, Supervisor mode, XIP, and a Buildroot
userspace, running natively on an ESP32-S31 microcontroller.

Module tested: ESP32-S31-WROOM-3 E1H16R16V (ESP32-S31 Core Board/Korvo).


  [image: Linux 6.12 booted on an ESP32-S31 development board]



Experimental hardware bring-up project.
Definitely not something you want for production.




Quick Start


Install esptool, Espressif's tool for flashing ESP32s:


Then download the binaries in Release, connect your board through USB-UART, and flash the board per the provided command below (change /dev/ttyUSB0 to your actual serial device):

$ esptool -p /dev/ttyUSB0 -b 2000000 erase-flash
$ esptool -p /dev/ttyUSB0 -b 2000000 write-flash \
    --flash-mode dio --flash-freq 80m --flash-size 16MB \
    0x2000 bootloader.bin \
    0x8000 partition-table.bin \
    0x17000 ota_data_initial.bin \
    0x20000 hello_world.bin \
    0x220000 fw_payload.bin \
    0x2A0000 xipImage \
    0xA20000 rootfs.sqfs



Porting progress



General





	Feature
	Status





	Buildroot rootfs
	🟢 Stable



	Reboot and poweroff
	🟢 Stable



	Wireless (ESP-Hosted)
	🟡 Untested



	Dual hart SMP
	⚫ Not Planned (Used by FreeRTOS; see FAQ)






Peripheral Drivers





	Feature
	Status





	AXI GDMA
	🟡 Untested



	AHB GDMA
	🟡 Untested



	Cache driver
	🟡 Untested



	TRNG
	🟡 Untested



	eFuse
	🟡 Untested



	Watchdog
	🟡 Untested



	PWM, counter, analog peripherals
	🟡 Untested



	CLIC/CLINT interrupt driver
	🟡 Untested



	Flash MTD driver
	🟡 Untested



	Timers
	🟠 WIP



	Clock tree
	🟠 WIP



	Security accelerators
	🟠 WIP



	LP subsystem & IPC
	🔴 Not Implemented



	PMP/APM
	🔴 Not Implemented (properly)






Connectivity Drivers





	Feature
	Status





	UART0 console
	🟢 Stable



	UART1/2
	🟡 Untested



	GMAC Ethernet
	🟡 Untested



	SDMMC
	🟡 Untested



	GPIO
	🟡 Untested



	pinctrl/GPIO Matrix
	🟡 Untested



	USB
	🟠 WIP



	I2C
	🔴 Not Implemented



	I2S
	🔴 Not Implemented



	SPI
	🔴 Not Implemented



	RMT
	🔴 Not Implemented



	USB Serial/JTAG
	⚫ Not Planned (Used by FreeRTOS; see FAQ)






🟢 Stable — Fully tested and working | 🟡 Untested — Seems working; not throughly tested | 🟠 WIP - Functions not fully implemented




Build/Flash Instructions


Refer to the Build Instructions.


S31 Quirks


(For more hardware references, see docs/ folder)

This port was done before S31 TRM is available, therefore these guessworks were made:


CLIC v. PLIC v. CLINT


S31 uses CLIC and CLINT similar to P4. Linux expects PLIC. Therefore a custom CLIC driver is needed. I referenced this CLIC patch from disdi to get the CLIC working.

Also, standard RISC-V interrupt CSRs are not usable, presumably because, from P4's TRM, CLINT interrupts are routed to CLIC and mtvec.MODE is hardwired to 0x3 (CLIC mode). Patches needed to make OpenSBI interrupts work.


S mode


S31's supervisor mode is not standard and has absolutely no usage in ESP-IDF so a lot of these CSR uses were mostly guessed from either P4's TRM or CSR probing (see docs/). For example, the use of sclicbase(?) and the lack of sie.

S31 implemented SCLIC (Supervisor CLIC?) which is confusing since there is no known standardization; According to all laws of esp-idf, mcliccfg.NMBITS is not writable. IT IS WRITABLE! And setting it to 0b01 enables writes to the clicintattr[i].MODE field and thus enabling the use of S-mode interrupts.


OpenSBI and Linux XIP


To save the precious 16MB PSRAM memory, OpenSBI was modified to use XIP in flash and internal SRAM (hence the 3915901 KB firmware size in OpenSBI banner, since flash and SRAM mappings are not continuous).

In mainline linux, XIP support on RISC-V was removed, so 6.12 was used instead which has proper XIP support.


FAQ



Why not SMP?


For several reasons:


	Espressif's radio firmware blobs are closed source, and must run within ESP-IDF's FreeRTOS framework. It's near impossible to reverse-engineer them (not to mention legal risks.)

	S31's two cores are kinda heterogeneous already: SIMD path only on hart 1. SMP makes scheduling things on the right core harder.

	PSRAM is already slow enough (compared to SRAM); two cores would share the same, tiny 32KiB D-cache.

	Cache maintenance, IPC, Interrupt routing, etc.

	I like having an RTOS for other tasks. If you want absolute performance, a low-end MPU (like Allwinner T113-S3) would be a far better choice



For this port, think S31 as a reincarnated Bouffallo BL808.
Explorative modeling: Train on the best of K guesses
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Explorative modeling: Train on the best of K guesses

alexiglad.github.io · 59 points · Discussion

  Website: https://explorative-modeling.github.io/ GitHub: https://github.com/alexiglad/XM
 TLDR: We introduce Explorative Modeling, a new paradigm for generative modeling that acts as a third pretraining axis when added to existing generative models, and also enables end-to-end generation. Increasing exploration monotonically improves existing models across images, video, and language, and the gains grow with scale (7%→36% with data, 13%→23% with parameters). Concretely, Explorative Models (XMs) reach 6.2× sample efficiency, 4.1× FLOP efficiency, and 47% better parameter efficiency. Exploration also enables scaling generalization, and scaling how end-to-end existing models are. As end-to-end generative models, XMs match diffusion on control tasks with up to 256× less inference compute.
 Let me start with a question that sounds simple. If I ask a model to “generate a dog”, how many correct answers are there?
 It turns out there are a lot… likely billions or more images that we could count as dog images.
 So what happens if we train a neural network to directly predict dog images? The model sees thousands of different valid dogs during training, and the single prediction closest to all of them is their average. That’s what the model learns to output, and the average of thousands of dogs looks nothing like a dog, it’s a brown blur.
    [image: A real dog from the training data]
A real dog from the data
 
 →
  [image: The brown blur a model predicts when trained to directly predict images]
What the model predicts
 
 
 Figure 1: Training a model to directly predict images gives you the average of them all, a brown blur. This is why direct regression doesn't work for generative modeling.  To make this concrete, let’s play a game. I’m going to throw darts at the board below, and each dart will land somewhere random on the rings. Your job is to guess where my next dart will land, and the further off you are, the worse your score.
   Figure 2: The dartboard for our game.  So where should you guess? It turns out the guess that minimizes your error is the exact middle of the board.1 We trained a model to play this game, and sure enough, it guesses the middle every time (this is the optimal prediction here)!
   Figure 3: A model playing our game (blue) guesses the middle of the board.  This is terrible though… the middle is almost never where a dart actually lands. The “optimal” guess is a spot that no darts ever land.
 This is the core problem of generative modeling. When a prediction has many valid answers, the best single prediction is their average, and the average of data is generally a bad answer that looks nothing like the real data.2
 And this problem isn’t special to dartboards or dogs, it shows up with any kind of data. When we trained a model to directly generate three piles of 2D points, it predicted a single dot in the middle of them, and when we trained one on text, all it could say was “the”.
    
Real data
 
  
What the model predicts
 
  [image: Ground truth text]
Real data
 
  [image: Naive language model only says the word the]
What the model predicts
 
 
 Figure 4: Direct prediction collapses to the average on any kind of data.  But wait. ChatGPT writes coherent text, and image models generate really amazing images. Clearly this problem has been solved somehow, right?
 It has, and every scalable generative model today solves it the same way, by breaking generation into many small steps during training, so each step has roughly one right answer. When a step has one right answer, there’s nothing to average, and the blur disappears.
 Let’s look at how this works. Autoregressive models (like LLMs) predict one piece at a time, which in our game means never guessing the dart’s exact position all at once. Instead, you first guess only how far left or right the dart lands, and then given that, you guess how far up or down. Once you know the dart landed on the far right, there are only a couple places it could be.
    
Step 1: pick a left-right spot
 
  
Step 2: pick up-down, given left-right
 
 
 Figure 5: Autoregression predicts one sequence element at a time. In our game, once the left-right position is chosen, the up-down prediction only has two small spots left to choose from.  Diffusion models do this differently. They start from pure random noise and take hundreds of tiny steps toward the data. Early on, their guess could still become any dart, but every step narrows the possibilities, so no single step ever faces many valid answers at once.
    
Start: could become any dart
 
  
Partway: fewer areas remain
 
  
Near the end: pinned down
 
 
 Figure 6: Diffusion takes small steps from noise to data. Blue shows the darts the model's guess (purple) could still become, which narrows with every step.  It turns out this is basically how every modern generative model works, by breaking the generation process into smaller pieces that can be predicted well. This includes LLMs, image and video models, and even newer few-step models like MeanFlow and consistency models. We refer to this idea of breaking generation into pieces as factoring generation.
 This approach of factoring generation works, but it’s also evil for a couple of reasons. The first is that models get trained on a single step, yet run for hundreds or thousands of steps at inference, so their own imperfect outputs get fed back in as inputs, errors compound, and generations slowly drift away from anything the model saw during training. This problem is called exposure bias (I wrote a whole blog on why it’s evil), and it’s why video models melt into mush after ten seconds and why LLMs get less coherent over really long generations, directly hurting performance and generalization.
 The second evil builds on the first, because that mismatch between training and inference means these models are never end-to-end, where an end-to-end model runs at inference exactly the way it was trained. End-to-end learning is what kicked off the deep learning revolution with AlexNet, and the lesson has held ever since… letting models learn everything directly from data beats hand-designing parts of the pipeline, and a model that runs the way it was trained is never forced into out-of-distribution territory. Nearly all of deep learning has gone end-to-end by now except generative modeling, and factoring generation is exactly what’s blocking it.
 So ideally we’d stop factoring generation, but factoring is also the only trick we know that handles the many-answers problem. The natural question then is whether we could factor something else instead, and it turns out a generative model only has two processes, how it generates and how it trains. If generation is off the table, that leaves the training loop.
 So what does factoring training look like? To answer this, let’s go back to our game, except this time I’ll give you twenty guesses instead of one, and only your closest guess counts. It turns out that with twenty guesses, guessing the middle becomes a terrible strategy. This is because you can now spread your guesses over the spots where darts actually land, lowering your error far more than the middle ever could. In other words, the winning strategy is to use your guesses to explore different answers.
 And this is exactly what happens. When we train a model this way with twenty guesses (middle panel below), its guesses spread across the board!
    
2 guesses
 
  
20 guesses
 
  
200 guesses
 
 
 Figure 7: When only the closest guess counts, guesses spread across the board instead of averaging.  Take a second to appreciate what just happened here. The darts land in the exact same places as before, but because we changed how guesses are scored, the best possible prediction moved from the middle of the board onto the spots darts actually land. This reveals something important, which is that the training objective alone controls what the best prediction is (the loss minimizer), and by changing it, we moved the loss minimizer from the average of the data onto the data itself.
 This is Explorative Modeling. At each training step, the model explores K possible matches between what it generates and the real data, and only the best match gets trained. We call models trained this way Explorative Models (XMs). In the simplest case, this is literally, beautifully, a for loop:
 losses = []
for i in range(K):
    generation = model.generate()  # e.g., from a different random noise
    losses.append(loss_fn(generation, data))
min(losses).backward()  # only the best generation gets gradients


 Here’s what happens as we increase the exploration K on real data:
    
Ground Truth
 
  
K=1 (no exploration)
 
  
K=2
 
  
K=5
 
  
K=50
 
 
   
Ground Truth
 
  
K=1 (no exploration)
 
  
K=5
 
  
K=20
 
  
K=50
 
 
   
Ground Truth
 
  
K=1 (no exploration)
 
  
K=2
 
  
K=4
 
  
K=8
 
 
 Figure 8: More exploration turns averages into the real thing. One dot becomes three piles, a blur becomes real images, and "the the the" becomes real text.  If we zoom out, this figure actually hints at something much bigger. All of modern generative modeling is really about designing a training objective whose loss minimizer lands on real data instead of between it, and factoring generation and exploration are just two different ways of achieving this. We call this idea Mode Forcing, and it’s the theory that led us to Explorative Modeling in the first place, predicting almost every result in the paper before we ran the experiments. There’s a whole paper on Mode Forcing coming soon :)
 Another thing worth noticing is that all of an XM’s extra work happens during training. For end-to-end XMs, generation itself is left completely untouched, staying a single step that works identically during training and inference.
   Figure 9: Existing generative models factor generation, which blocks end-to-end training. XMs factor training instead.  So why does exploring more keep helping? It turns out that K controls how many distinct answers a model can commit to. With one guess, the model has to average everything, but with twenty, it can commit to twenty different answers that each specialize to a different part of the data. In the paper we call this capacity generative expressivity, the number of distinct answers a model can capture.
 What’s crazy is that generative expressivity has been almost completely overlooked, to the point where the term didn’t even exist before this and the Mode Forcing paper.3 Yet it matters just as much as parameters and data. A model with a single parameter can’t do much no matter how much data you feed it, and in the exact same way, a model with a generative expressivity of one can’t do much no matter how many parameters and data you give it… its best possible output is still the blur (look at the K=1 column of Figure 8). For over a decade we’ve scaled parameters, which set what a model can represent, and data, which sets what a model can learn, while generative expressivity, what a model can generate, has stayed fixed, baked into the training objective. Factoring generation was the field’s fix for this, but the expressivity it supplies is frozen the moment you design the model, whereas exploration turns it into something you can actually scale. This is exactly why scaling generative expressivity through exploration is a third pretraining axis, and as we’ll see below, the empirical results back this up.
 At this point we know what Explorative Modeling is, so how do we actually use it? Looking back at Figure 9, there are two ways, combining exploration with existing generative models, or using it as a standalone approach. Combining exploration with existing models is where the new pretraining axis comes from, whereas using XMs as a standalone approach is what enables end-to-end generation.
 Let’s start with existing generative models. At first glance it might seem like they don’t need more generative expressivity, since factoring generation already handles the many-answers problem. But if you look closely, single steps inside diffusion or autoregression can still face many valid answers at once, meaning some blurring remains.4 Even worse, as models and datasets grow, parameters and data stop being the bottleneck while generative expressivity stays frozen, so we’d expect it to increasingly become the thing holding models back. If all of this is true, then adding exploration to existing models should improve them, with gains that grow with scale.
 To test this, we added exploration on top of existing generative models while changing nothing else about their recipes, not even the hyperparameters.
 We started with RAE, the ~state-of-the-art ImageNet generation recipe. Adding exploration reaches RAE’s final performance with 6.2× less data and 4.1× fewer FLOPs, and hits a ~state-of-the-art 1.43 FID on ImageNet 256 without guidance. The speedups also compound across recipes, where XRAE converges 6.2× faster than RAE, which itself converges 47× faster than the standard SiT recipe, making XRAE almost 300× faster to converge than SiT.
    
 Figure 10: Exploration reaches the ~SOTA RAE recipe's final performance with 6.2× less data and 4.1× fewer FLOPs.  The same story holds on an optimally tuned SiT baseline trained at a third of the compute, where exploration improves FLOP efficiency by up to 52% and reaches the same performance with 2.5× less data.
    
 Figure 11: On a SiT baseline, exploration reaches the same performance with 2.5× less data and 52% better FLOP efficiency.  There’s also a subtle hint hiding in these plots, where the compute-optimal amount of exploration grows over the course of training (look at the crossovers in the FLOPs plots), directly mimicking how the compute-optimal number of parameters grows with compute in Chinchilla scaling. This reinforces that exploration really is a new pretraining axis, along with some more results below.
 We also tested this on domains beyond images, adding exploration to video generation and masked diffusion language models while varying only the amount of exploration. In every domain, more exploration steadily improved performance, with some video models gaining over 20%, and the gains showed no sign of stopping at the largest K we tested.
    
  Figure 12: More exploration improves image generation (top left), video generation (top right), and language modeling (bottom).  The most important result, though, is that the gains from exploration grow with scale. As data scaled, gains rose from 7% to 36%. As models scaled, gains rose from 13% to 23%. And the efficiency gains above more than doubled when we tripled the compute. This is exactly what you’d expect if generative expressivity is a real third axis. Small models are held back by parameters and data, but as those scale, the fixed generative expressivity increasingly becomes the bottleneck, and exploration is what relieves it.
    
 Figure 13: Gains from exploration grow with scale, from 13% to 23% as models grow (left) and 7% to 36% as data grows (right).  For reference, frontier training runs use roughly 10,000× more compute than our largest experiments. If these trends of gains growing with scale hold, the numbers here are probably a lower bound.
 It turns out exploration improves generalization as well. To see why, remember that during pretraining the same input often gets paired with many different valid targets, which to a model that can only predict one thing looks like noise, and fitting noise is memorization. With exploration, each prediction instead trains toward the target it’s already closest to, so the targets become consistent and what looked like noise becomes structure the model can actually learn.5 We see this directly in our experiments, where models with more exploration overfit less on a fixed dataset and reach better performance (a best FVD of 30.0 vs 37.5 without exploration). In other words, extra training compute directly buys generalization, which I find especially exciting as data, not compute, increasingly becomes the bottleneck for large-scale training.
   Figure 14: More exploration overfits less on a fixed dataset, reaching better performance.  So exploration clearly works as a pretraining axis, but what about end-to-end generation? One of the biggest implications of generative expressivity is that factoring generation and exploration supply the exact same thing, which means they should be interchangeable. We demonstrate this directly below, where as exploration increases, the best-performing models use less and less generation factorization, meaning models that are more end-to-end benefit the most from exploration.
   Figure 15: As exploration increases, the best models use fewer generation steps.  This makes how end-to-end your model is not a fixed design choice, but rather something you can scale. We can scale end-to-endedness :)
 Taking this to its limit, we trained fully end-to-end XMs, where sampling is exactly the same at training and inference. On behavior cloning, our Explorative Policy matches Diffusion Policy with a single forward pass instead of 100:
    	Method 	Forward passes 	Lift 	Can 	Square 	Transport 	Tool Hang 
    	Diffusion Policy 	100 	100% 	100% 	94% 	72% 	86% 
  	Explorative Policy 	1 	100% 	100% 	96% 	74% 	86% 
  
 And our Explorative World Model matches Diffuser on goal-conditioned world modeling with 16-256× fewer forward passes:
    	Method 	Score (avg) 	Forward passes (avg) 
    	Diffuser 	127.2 	192 
  	Explorative World Model 	130.0 	2.3 
  
 The reason this is even possible comes back to what each approach factors, where diffusion pays for its generative expressivity with generation steps at inference, while XMs pay for it through exploration during training.
 So where does this leave us? If you train robotics policies, world models, image, video, or audio generation models, masked diffusion language models, or really any generative model whose predictions face many valid answers (i.e., models working on decently multimodal distributions), you can add exploration with a for loop, without touching your architecture or hyperparameters (there’s pseudocode on the website if you want to try). In our experiments, adding exploration improved FLOP efficiency, data efficiency, parameter efficiency, and generalization across every domain we tried, so there’s a good chance it does the same for you! The best way to predict whether XMs will help is to determine how many valid answers each of your model’s predictions faces. The more answers per prediction, and the bigger your scale, the more exploration has to offer, while predictions with one clear answer (less multimodal) will likely benefit less (although benefits are still possible, as the paper discusses and lightly experiments with).
 This rule of thumb also explains why autoregressive LLMs are the one place we’ve tested so far where exploration hasn’t been an immediate win, since predicting the next token given a long context is already close to having one right answer, and LLMs have no natural latent variable to explore over. That said, we’ve already seen modest early gains in data efficiency for autoregressive LLMs, and we have several ideas for pushing further, such as multi-token prediction, which faces far more valid answers per prediction, or conditioning on a learned latent, which would give exploration something to search over. I believe exploration will eventually make LLMs more end-to-end and better-scaling too, it just needs more work.
 Longer term, the two directions I’m most excited about are Reverse XM and gradient-based exploration. Reverse XM flips the search so that one generation searches over K datapoints instead of one datapoint searching over K generations, which costs almost no extra compute and in principle lets K grow to the size of the entire dataset. Gradient-based exploration would replace random guessing with directly descending the loss to find the best latent. Pushed far enough, either one turns generative modeling into pure search for good latents with a very large K.
 Taking a step back, the coolest part of this project to me is where it all came from. It didn’t start with tinkering or a lucky ablation, it started with deeply understanding why generative modeling is hard, which to me was an aha moment that resulted in all of Mode Forcing and ultimately ended up resulting in predicting all these results beforehand. And if you look back, that’s exactly the path this blog just walked… we started from first principles, arrived at Explorative Modeling as a way to increase generative expressivity, and from there got both a new pretraining axis and end-to-end generation.
 If there was one takeaway from this paper, I’d say it’s the following:
  We scale the size of generative models and how much data we train them on… so why haven’t we scaled what they can generate?
 
 Huge thanks to my collaborators Yilun Du and Heng Ji, and to everyone who supported this work! Check out the paper and website for more details/depth!
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Pgtestdb's template cloning approach to testing is fast

brandur.org · 51 points · Discussion


                I was reminded by Cup o’ Go yesterday of the existence of Peter Downs’ pgtestdb, a Go/Postgres testing package.


pgtestdb is built around Postgres template databases, a built-in feature that you can try right from a vanilla psql shell:


CREATE DATABASE dbname TEMPLATE template_to_copy;



Copying a template is very fast, more so than migrating a test database from scratch, and much more so than some of the heavyweight Docker-based techniques some projects are using these days. At a low level, Postgres enumerates the template’s relations and copies their materialized heap, index, and catalog files in 8 kB page chunks.


I remember reading about this feature years ago, but to be honest I’d forgotten it existed, and I was curious how it performed compared to other testing approaches, so I had Codex splice pgtestdb into River’s test suite to see how it’d fare.


I like to think that River’s testing methodology is more or less a gold standard for speed and reliability. It uses a custom set of test helpers that isolate test cases based on schema, an approach that’s slower than test transactions, but which has some advantages:



	Leaves test state in place to examine in case of a failing test.

	Enables testing of database-wide features like listen/notify.

	Enables testing edges around multiple transactions interacting and rollbacks.




Results


In Postgres a schema is lighter weight than a database, so the schema-based approach has that edge. However, you can’t clone a schema, so the schema-based approach has to run migrations every time, giving pgtestdb a distinct advantage in that respect.


That should give us an interesting comparison. Here are the results I got:





	Method
	Count
	Mean
	p90
	p95
	Max






	pgtestdb clone
	466
	98.4ms
	247.4ms
	299.5ms
	465.1ms




	Create + migrate schema
	81
	99.4ms
	152.1ms
	209.0ms
	327.0ms





What we find is that the timing of both approaches is remarkably similar, right around 100 ms of setup time.


I’d always internalized that anything involving creating new databases would be relatively slow, so I was surprised at how fast pgtestdb’s approach turned out to be here.


I’m going to leave River’s tests on its existing schema-based method given it’s already fast and testing schema isolation is incidentally useful in verifying that River’s schema-based configuration works as advertised, but I’m going to add a recommendation in our docs for pgtestdb, particularly for users aiming to test end-to-end (i.e. job inserted by client → fully completed by worker).


Optimizing via reuse


I was sandbagging a little above. Although setup time for the schema-based approach is similar to pgtestdb’s full databases, overall the test suite runs ~3.5x faster on the former:





	Method
	Wall time






	pgtestdb clone
	51.07s




	Create + migrate schema
	14.54s





But it’s not because schemas are that much faster. River’s test helpers have a useful optimization in that they’ll create as many test schemas as Go’s instantaneous parallelization requires, but keep them pooled as test cases finish. If an unclaimed schema is ready, a test case will clean and reuse it instead of generating a new one from scratch 1.


This is a little easier said than done because you need to think about details like schema version – i.e. when testing across schema versions, each test case must only reuse a schema on the same version it expects. This is very doable, of course, but takes a little thought. I wrote River’s implementation pre-LLM, and it took me a few days to squeeze all the bugs out.


I mention reuse because it could be done with pgtestdb as well, potentially as part of the package, or as an augmentation in projects that call into it. 100 ms to bootstrap a test database is pretty fast, but if you’re building a full application that’s going to have 10,000 tests, ideally you want a test setup on the order of 10x faster. Reuse gets it down to 10-20 ms, and more in line with test transactions.
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Kenji/Serious Eats – 30-Min Pressure Cooker Pho Ga

seriouseats.com · 43 points · Discussion

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

Original: https://www.seriouseats.com/30-minute-pressure-cooker-pho-ga-recipe · Discussion
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The Silicon Valley Founder Meat Grinder

zaksa.zip · 32 points · Discussion

A few years I met a guy, let’s call him Jim, who was trying to break in tech by going to a bootcamp to become a developer. In the meantime, he worked as a bartender and had been living off the support of his girlfriend, who was from a well-off family and Jim was her trophy boyfriend. He approached me because he was really into startups and wanted to become a tech entrepreneur, and make the big bucks. His motivations notwithstanding, he was currently struggling with a routing issue in his food delivery app project, and asked for my help, which indicated to me that Jim is years, probably decades away from fulfilling his billion dollar startup dream. After helping him debug it, we exchanged contacts and kept in touch.
Despite his current state of affairs, he seemed to have potential: he was ambitious, hungry, determined and hard-working. And, perhaps more importantly, he was tall, looked exotic, had a pronounced English accent, and was quite athletic. Jim had charisma. He could make people listen to him.
A small nudge in my network got him a job at a startup that got acquired a year later by a Fortune 100, and just like that, Jim got into the 6 figure territory. It was crazy seeing him advance at such pace.
Things took a turn when Jim’s kryptonite became exposed once he started making money: He lost focus and became reckless. He bought some fancy tree slice table for 10k bucks, got into brewing beer, got a dog, a cat, and overall, went completely over himself financially. A few months post-acquisition, he got fired for an allegedly silly reason, but my intuition is that he was coasting hard and couldn’t focus at all because of home office and lifestyle creep.
While collecting unemployment money and also being busy taking delivery of his new sports car, Jim complained to me that the place where we were based in was “too small for his dreams”. He was now setting his sights on the Silicon Valley. The promised land. At that point, I had completely written Jim off. He showed me his true colors, and I was sure that his lavish lifestyle will sink him lower than his bootcamp days.
I was horribly wrong. He was still on great terms with his former bosses, the now-acquired startup founders, who were still holding positions at the acquiring company he had been freshly fired from, and they connected him to somebody in the US who had been working on some legal startup. And, lo and behold, Jim and that guy applied to YC and got in. My guy was now flying to San Francisco and properly gunning it.
What followed was a flurry of social media posts and updates, each crazier from the previous one - photos with Sam Altman, bold statements with hundreds of views and likes, presentations, interviews, big valuation numbers.
His startup failed, but that’s okay, that’s the norm! And he was in San Francisco anyway, so he was in the big leagues now. Jim quickly joined another startup as Head of Engineering (for perspective, it happened 3 years after he completed the bootcamp), had a short stint there, founded another startup with an ex-Big Tech software engineer as a founder, but that failed too, so then he founded another startup…and then things started to get weird: His posting became daily, and it was complete utter AI slop. These were sprinkled with ALL CAPS POSTS that were peeking out from the polished slop timeline. These were unintelligible blather, which I’m certain he wrote by himself, presumably under the influence of some strong chemicals.
And then, silence.
Months passed, and I forgot about Jim since he simply evaporated from the internet. Around a year later I had a catch-up with a common acquaintance of ours who shared with me his dismay over Jim’s debauchery: Jim had participated in drug-fueled “founder parties”, group orgies and all other crazy experiences in San Francisco. This naturally led to the breakup with his fiancée and a nervous breakdown. Money went dry, and he begged our common acquaintance for money for a plane ticket so that he can get back home. Since then, he had disappeared from the face of the Earth. Nobody knew his whereabouts, or if he was alive at all. My guess is that he went back to bartending, and found another rich girlfriend to feed him.
Even though my writing might come off as pejorative towards Jim, I genuinely admire his ways. In the span of just a few years, he went from nobody to a tech founder hotshot. Before Jim, I always believed that I have what it takes to be a tech entrepreneur - I took risks, started from zero, built companies, moved countries…but I also played safe - I chose to stay in school, to help my family, and to be more level-headed. While Jim’s trajectory was an inverted parabola, mine has been mostly linear. I moved upwards slowly, but steadily.
This all reads like fiction, but you have to trust me on this - Jim is a real person. And I don’t believe his story is a precedent. I suppose everyone who’s deeper into the startup community in SV know several Jims, but this particular Jim was my first, and it made an impression on me. It made me realize that the Silicon Valley has an established pipeline for such people. Thousands of Jims go through the meat grinder. A few make it and get celebrated, most get squished and thrown away. After all, it turns out that steady is indeed, in 99.9% of the cases, fast.
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Cookware Got Worse on Purpose: Who Owns Pyrex and All-Clad Now

worseonpurpose.com · 29 points · Discussion

A couple of years ago, the small All-Clad pan I fry eggs in cut me as I was pulling it out of the dishwasher. A clean slice on my index finger off the rim. I patched it up. Didn’t think much else of it. I discovered what actually happened while researching this essay, sitting in a settlement archive three years too late to file a claim.
All-Clad had been selling its American-made stainless pans as dishwasher safe. In the dishwasher, the bonded rims corroded until the exposed edge got sharp enough to easily slice through skin. The company settled in 2023, 
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        DoesItPlay tracks the many “physical” games that don’t work without the Internet.
      


              
          


    
    
    
      Once the download servers go down, this might as well be the fate of many game discs.
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Sony’s recent decision to stop producing physical PlayStation games in the near future has naturally led to a renewed focus and appreciation for physical games that can be played just by sticking a cartridge or disc in a console. But an increasing number of those “physical” games these days still require additional downloads from a centralized server to function as intended.

For years now, the testers at DoesItPlay have been documenting this trend, testing thousands of physical game releases to see which ones live up to the promise of full “plug and play” functionality without an Internet connection. Thus far, a full 27 percent of the physical releases they’ve tested require some sort of download to fix game-breaking bugs or obtain core game content that is not stored on the physical release itself. That ratio balloons to 34 percent for tested PS5 games and 50 percent for those on the Xbox Series X.

“There is a clear trend that physical releases are increasingly treated with ignorance from larger companies,” DoesItPlay owner and head admin Clemens Itsel told Ars recently. “There is no reason physical games would ever die unless someone like Sony deliberately kills them.”

What’s missing

DoesItPlay got its start in 2019 as a passion project Twitter account maintained by Jon Doyle—who went on to found boutique physical game publisher Lost in Cult—and quickly developed into a small community of devoted physical game testers. In 2021, the group helped bring wider attention to the so-called “CBOMB” kill-switch, which threatened to make offline PS3 and PS4 consoles practically useless once their internal CMOS clock batteries failed.

When Sony eventually fixed this issue on the PS4 months later (though the PS3 remains unpatched), Itsel said he used that “breakthrough success” as an excuse to “professionalize and grow the project to what it is today.” From an initial spreadsheet tracking the group’s physical game tests, DoesItPlay has grown into a publicly searchable database of thousands of titles, each tested using a methodology designed to determine just how much the core game experience is impacted by playing exclusively on physical media.


          
                      
                  

                    
        
            
    
    
          
          

    
            
              
            

              A Cyberpunk NPC is shown talking before his textures have fully loaded on the console version of the game.
                              

                          

          

          
        
    
    
      A Cyberpunk NPC is shown talking before his textures have fully loaded on the console version of the game.
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Often, the games that fail these tests are ones that were released on disc in an incomplete, bug-filled state that require downloadable patches to fix. Itsel cites the infamously bad initial console releases of Cyberpunk 2077 as a prototypical example of a game where the unpatched physical disc will one day be virtually unplayable, even if “one of our testers beat the game regardless of its abysmal state at the time.”

For some games, though, the game-breaking failures of the disc version can be much more subtle. Itsel recalls how, when testing the physical release of survival-action game Atomfall, “upon returning to the main hub village everyone suddenly went hostile, which broke numerous side quests and wouldn’t let me continue my peaceful playthrough. You can still beat the game, but you have to shoot your way out of it, which is near-impossible given the nature of the combat.”

Bugs aside, DoesItPlay also documents numerous physical releases where the disc only contains a pitifully small portion of the full game, requiring a massive download to play the rest. Recent releases like Doom: The Dark Ages, Indiana Jones and the Great Circle, and The Outer Worlds 2 are just a few prominent examples where the disc version is just a small stub that barely represents the full downloadable game.
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And even when a game disc does contain a full, playable game (or a significant portion thereof), Itsel said he has also noticed a new “blood boiling” trend of publishers inserting early mandatory download prompts that halt all progress if you don’t have an Internet connection. Games like Hogwarts Legacy, Jedi Survivor, The Elder Scroll IV Oblivion Remaster, 007 First Light, Crimson Desert, Gothic Remake, and almost every modern AAA Ubisoft game hamper their physical releases in this manner, Itsel said, a move that he considers “a spit in the face of game preservation.”


          
                  

                    
        
            
    
    
          
          
Looking across the major console platform makers, Itsel said that Microsoft is the worst offender when it comes to releasing complete games on disc. “Xbox has long given up on producing fully functioning physical releases,” he told Ars Technica. “They far too often require downloads or force players to create a Microsoft account. It’s deliberately undermining the value of physical releases by making them incomplete or online-dependent in other ways.”

While Sony’s physical releases tend to be more playable as is, Itsel said that “we can observe a decline over the recent years” in the number of PlayStation discs that don’t require any downloads. Physical game cartridges on the Switch and Switch 2 often fare better without an Internet connection, but even there Itsel said he sees more publishers opting for Game Key Cards that don’t contain any offline data. While DoesItPlay doesn’t test these Game Key Cards alongside more legitimately “physical” releases, Itsel said he considers selling a physical product that amounts to a fancy download key to be “a form of deception” on the part of Switch 2 publishers.


Fighting for the future

In the here and now, having to download additional patches to play a “physical” game is more often a minor annoyance than a massive headache. Eventually, though, the centralized platform servers containing those crucial patches will shut down, turning countless game discs into essentially unplayable coasters. Even as companies like Nintendo promise in FAQs that previous purchases and game updates on older platforms will remain downloadable “for the foreseeable future,” Itsel said that “it is just an eventuality that these servers will shut down.”


          
                  

                    
        
            
    
    

        
        
          
          
“[Current] stability of servers is… irrelevant if their upkeep is only decided by the financials and licensing agreements,” Itsel notes. “They can do whatever they want with your games, because we let them relabel a purchase into ‘licensing.’ Many always claim that they can still download their old rentals from generations ago… until they can’t anymore.”
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Getting today’s players to care about this problem can be an uphill battle, Itsel acknowledges. “We constantly meet dismissive arguments online,” he said. “‘Nobody cares,’ ‘Go with the times,’ ‘Every game needs a download anyway.’ Many of these people don’t even know what advantages a physical release brings. The independence. The longevity.”

“If they cared about how these companies treated the art and the customers there would be daily riots in front of every AAA gaming HQ across the planet,” he added.

While companies like Sony are showing an increasing disregard for the physical side of the game market, Itsel said he’s still heartened by “a rise in boutique labels and smaller publishers that understand the demands of the passionate physical media audience.” And on the supply side, these publishers reflect “the demand from developers to see their work immortalized, respected, and put in a position to leverage an additional revenue stream on top of digital distribution,” Itsel said.

Though the fight to maintain offline access to physical games is happening in the present, the preservation effort is really focused on the future. “When we fight for physical media or DRM-free digital options, we do this because we don’t want these cultural artifacts to vanish,” Itsel said. “Games are the most influential and commercially most successful medium of our time. These games are art. They are human history. It is about way more than the egotistical individual keeping their dopamine kicks.”
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      Kyle Orland has been the Senior Gaming Editor at Ars Technica since 2012, writing primarily about the business, tech, and culture behind video games. He has journalism and computer science degrees from University of Maryland. He once wrote a whole book about Minesweeper.
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But can your calculator run Linux?

raymii.org · 22 points · Discussion


One of my all time favorite calculators is the HP 16C. It is an RPN calculator aimed at
computer programmers with support for hex, binary, octal and decimal and all
sorts of useful operations like bit shifting, masking and rotations.  I don't
own one myself, I have a Swiss Micro's DM16L, a high quality modern day
remake with improvements like a 2 line display. There is a limited run
collectors edition of the HP 16C coming soon though.
But none of those calculators run Linux.


This one can:
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xcalc on an actual calculator
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Screenshot of the console and partial fbv image viewer
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Of course it runs Doom
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My all time favorite, the HP-16C




Below are at least a thousand words covering the HP Prime G2 and other
graphical calculators capable of running Linux. You can skip that if you just want to read about my updated Linux port for the Prime
G2.




HP Prime G2


The HP Prime is a graphing
calculator on the market since 2013, with a hardware revision in 2018 (the G2
model). It has a touch screen and as far as I can find, most people 
are happy with it
and find it a very capable
and fast calculator. Here are some
pictures of the opened up calculator and here is a website with some more
downloads.


I'm not really interested in the calculator part. For most calculations
I do for my day job, embedded programming, the HP-16C is a better fit. I was
interested in this device because I found posts online suggesting it could
run Linux and even a Windows 10 port. 


Bow for me for I am root


I do have a history running Linux on older HP devices
and I do like to have full privilege on all devices I own. Back then I
wrote:



I have a rule that I try to adhere to for devices I own. They must allow a
  means of root or administrative actions. The Nintendo Switch I got second
  hand is old enough to be jailbroken. The two Apple devices I own (a first
  gen iPad Air and first-gen iPhone SE) have vulnerabilities that give me
  root access. All Android phones I owned I've specifically bought because
  the bootloader can be unlocked. Once I buy a device, it is mine and I
  decide what to do with it. Not the manufacturer. Otherwise it is e-waste
  the moment it leaves the factory.


Being able to develop software on a device is almost a must have as well for
  me. Missing functionality, otherwise known as stuff the manufacturer does
  not make (enough) money on, can be programmed back in as long as you can
  develop on a device and are willing to put in enough time and/or money. 




Now with a calculator that isn't a huge issue since I don't see them as
general purpose computing devices. Although Texas Instruments did later on
removed and restricted features that their device shipped with initially,
namely running assembly code on your calculator
and Numworks also locked down their calculators. That all has to do with
cheating and exam mode, so I do understand that part. If your device is not
allowed on official exams / tests, it won't be used or sell well. On the HP
Prime there never was assembly (only a custom basic like language called PPL) so they
can't take that away. There is a quote from an HP employee stating: 



"It is not locked down and is just used for verification at this time. Note
   however, we DO have the ability to fully encrypt and lock the system to
   hell as that is part of the new chip. We DO have that tested and working.
   We WILL turn it on if needed. It IS a corporate security mandate
   (after things like firmware being loaded into mice/keyboard or printers to
   hack networks came to light) that we fought to get an exemption
   for. Nobody dick around with exam mode."




Hardware specs for a calculator!?


The Prime G2 is comically overpowered for a calculator if you ask me. It has
an i.MX 6 Ultralite ARM Cortex A7 CPU,  256 MB DDR3 RAM and 512 MB of
internal storage. I mean come on! It's closer to a small embedded Linux
machine with a calculator keyboard attached than to a traditional
calculator. 


The G1, the previous hardware revision already had a 400MHz ARM CPU with 32MB
ram, but the G2 is like an Android phone of a few years back.


The coffee machine hardware I work on at my day job has an i.MX6 module with
comparable specifications. And that runs dedicated C++ and Qt applications on
top of Yocto. The HP Prime G2 runs on FreeRTOS
and the G1 runs on a custom RTOS named Besta OS. 


I'm still shocked by the specifications, for a calculator!  In daily usage it
is very responsive and compared to other calculators, calculations are way
faster, graphing is faster and via the touchscreen you can zoom/scale graphs,
which is also almost instant. So they do put those specs to good use at
least.


Hardware specs for other calculators


Let's check what their competitors have regarding specifications and possible
Linux support. I've tried to find specifications of a few models available
here in The Netherlands.


The TI 84+ CE has an 48 MHz eZ80. No linux there.


The Numworks Graphing Calculator N0110
has a 216 MHz ARM Cortex-M7 CPU, 8 MB storage and 256 KB of SRAM. I still
find 216 MHz to be way more megahertz than you'll probably need for a
calculator, but who am I to judge. The later N0120 model even has a ridiculous 550 MHz
ARM Cortex-M7, but a more reasonable 564KB of RAM. Then we're talking
microcontroller levels of RAM. No linux here, but the OS is open source. There are even a few forks, but it
seems that later firmware versions are locked down. Sad for enthousiasts, but
probably it has something to do with cheating and exam mode.


The Casio FX-CG50 doesn't
list cpu specifications but this post
says 118 MHz and this post says the type, a
custom Renesas SH7305 CPU, 8 MB of
RAM and 32 MB of ROM. No linux there either. Although, maybe this guy can make it
work.


The only other calculator I found with a linux port is the
TI Nspire CX (II) (CAS). Here is an article on running Arch Linux  on it and here is more info. The CX-II has a 396MHz ARM
CPU with 64MB RAM and 128MB
of flash storage. Not as much as the HP Prime, but still Linux capable. 


My favourite calculator, the HP-16C, is a different story. This is not a
competitor because it has no graphing features and its not exactly modern.
The NUT CPU detailed description (A-1LF5-9002-1 - 7/14/81) states 200 to 230KHz for the 11C/12C and 340 to
380KHz for the 41C. There is a definition in the Nonpareii emulator
stating 215 kHz, a post here by Nelson M. Sicuro from 2003 suggesting about
230 kHz and this page,
stating 220 kHz. And 203 bytes of storage for programs. No Linux there
sadly.


I don't have a big calculator collection nor am I an expert on calculators. I
used them in high school and further in my education whenever math was
involved. I stil have a TI-83 somewhere from those days. And a HP 11C, the
non programmer, regular version of the HP 16C.  I like that the 11C is RPN.
For math, that just clicks better in my head.


HP Prime G2 Linux


For the G2 there is an old unsupported port
with a 4.14 kernel. The linked linux repo no longer has the correct branch,
buildroot failed, the devicetree file was messed up and the provided download
doesn't show a console login, so I couldn't really use it. But it provided
enough info to get started. I've updated the port for my HP Prime G2, with
some enhancements:



	Make the keyboard better, you couldn't enter numbers or characters like pipe, a dash or an underscore.

	Shows up as an USB serial device

	Runs in RAM but allows a larger than 15MB image.

	My unit has a newer touchscreen controller (Ilitek ILI211X, due to the old Goodix GT5688 being out of production), made a kernel driver for it.

	You can login to the console

	The X11 server works and has a few basic apps

	Ships with Doom (prboom) at a great framerate

	Ships with a C compiler for on device development




After reconstructing the repo's using software heritage I was able to get a build up and running.
I only tried running this in RAM, not wanting to flash the NAND and
potentially loose the original calculator software.        


[image: hp-prime-g2-linux-console]


The keyboard in Linux was only sending the orange marked letters, no dashes,
underscores, numbers or a pipe character. At first I made an alternative
keymap which loadkeys configured
at boot. However, that didn't work in X11, so I just patched up
the kernels keyboard driver (imx_keypad.c) to send the correct keys. The 
patch intercepts keycodes and if the ALT key is pressed it sends a 
different keycode. See input-event-codes.h for the mapping.


Using the Alpha key (ALT) you can enter numbers and some other special
characters. Pressing the ALT key together with e.g. COS or TAN failed to send
a keycode. I didn't look into that further, just used other keys. It might
have to do with the keyboard matrix.


The original build's uuu scripts could boot Linux in RAM, but only a 15MB
max build. By changing offsets in the kernel configuration, uuu script and
u-boot you can now run an image up to 130 MB from RAM. 


The original port did not boot up to a login screen but that was just a case
of configuring getty in the init scripts. 


The original build and a few articles in Russian (here, here and here) had a working touchscreen using a
Goodix kernel driver, but in my build that did not work. It claimed to be on
i2c bus 1 address 0x14 but i2cdetect showed no such address. It did show
a mystery device at 0x26, which while poking around showed a data structure
changing while touches were sent. 


After much fiddling and looking at raw i2c messages I found out that it looked
comparable to an Illitek ILI211X device. Newer kernels have a driver
and the ILI211X_DATA_SIZE matches my observations for a 43 byte data packet
on i2c, a 0x5a start byte and the 0x26 address matched with another imx6
devicetree with that driver.


The HP recovery screen showed the touchscreen fw version as ilitek-03 which
also was a hint. This old kernel has no driver for that model, only for older
ones with a different protocol. I coded up a kernel driver based on the newer
kernel driver, but stripped out all non-essentials, for example multitouch
and finger pressure. I also made a calibration tool fbtouch_test since my
screen had some oddities in the bottom right corner. Later I found a french
forum post that stated that HP switched screens due to the Goodix ones not
being in production anymore.


[image: hp prime touch]



Working touchscreen




During debugging I found that modprobing the kernel module for usb serial
support locked up the entire device. I changed that from a loadable kernel
module to compiled in the kernel, which gave no crash anymore. I can now
connect via serial to my calculator.


With touch support working I could also include X11 and a few programs. Once
you're logged in on the console, type startx and twm will start together
with xeyes, xclock and xcalc.  Mouse and keyboard inputs work. Have fun
running xcalc on your calculator. A long press is interpreted as a right
click. 


For fun I added tcc, the tiny c compiler. Because what good is a
calculator if you can't compile your own code on it? There is a small sample
hello.c file in /root which you can compile (tcc hello.c -o hello) and
run (./hello) yourself.


The source code is available on my github: 



	linux

	buildroot

	u-boot

	prime-linux




For convinience I've made a pre-built download you can directly run
without compiling the entire thing. buildroot and linux take quite a while to
build and might bitrot over time. With the pre-built download you can get
started right away playing.


Instructions for running Linux on the HP Prime G2


Beware that you need to open up your calculator and you might damage it, unrecoverable, not being able to boot into the HP software. Continue with caution.


Download the pre-built package from HERE and extract it to a
folder. Download uuu from here.


Open the calculator (remove 4 screws from the back, open the housing with a
small pry tool or guitar pick), plug it in via USB and press the RESET button
while shorting 2 pads marked on the photo:


[image: hp-prime-g2-reset-pads]


I've used an iFixit tweezer to short those two pads, they're tiny.


Use the uuu script to boot Linux in RAM:


uuu ./run_linux_in_ram.uu



After a few seconds you should see a login prompt. You can login as root
without a password. Type startx to start the graphical environment. Type
sh ./doom.sh to start Doom.


I have not tested any of the NAND flashing scripts so use those at your own
risk. The Goodix touchscreen should still work, but I cannot test that. If
you have a unit with that type of screen, please test and let me know.


HP Prime G1 Linux


For the Prime G1 there is a forum topic and screenshot here
and this port has actual
source code and a modern 6.x kernel. I don't have G1 hardware so I cannot
test this version. The port provides no downloadable image, you have to build
one yourself. The instructions are on the page, but a bit tense. Note that
this is specifically for the G1 hardware version. I did try to build this
version myself to see if there was much bit rot or broken links, but
surprisingly it all went quite smooth still.


First clone all 4 repo's:


mkdir prime-linux
cd prime-linux
git clone https://github.com/Repeerc/Linux-For-HPPrime-V2
git clone https://github.com/Repeerc/hpprimev2_linux_loader
git clone https://github.com/Repeerc/Kernel-6.1.35-HP-Prime-V2_G1
git clone https://github.com/Repeerc/buildroot_hpprimev2



Build the loader: 


cd hpprimev2_linux_loader
mkdir build
cd build
cmake ..
make
cp BOOT1.ROM ../../



If you receive an error like error: unknown type name 'caddr_t', replace
that type with void in the code. Modern compilers don't support that
anymore.


Build the kernel:


cd ../../
cd Kernel-6.1.35-HP-Prime-V2_G1
make ARCH=arm CROSS_COMPILE=arm-none-eabi- hpprimev2_defconfig
make ARCH=arm CROSS_COMPILE=arm-none-eabi- zImage -j8
cp arch/arm/boot/zImage ../../



Build buildroot:


cd ../../
cd buildroot_hpprimev2
make hpprimev2_defconfig
make
cp output/images/rootfs.jffs2 ../../



Package it all up together:


cd ../../
cp BOOT1.ROM Linux-For-HPPrime-V2/
cp zImage Linux-For-HPPrime-V2/
cp rootfs.jffs2 Linux-For-HPPrime-V2/
cd Linux-For-HPPrime-V2/
bash ./mkimg.sh



Flash BOOT1.ROM and LINUX.DAT to the calculator:


Use usbtool.exe, connect the calculator in Recovery Mode (RESET + Symb) ,
select Auto update then click Update.


There are documents online
suggesting this won't work with a USB3 port.


Here are a few screenshots I found online. 


Prime G1 screenshot from the 2017 forum topic:


[image: prime g1 screenshot]


Prime G1 running an X session:


[image: Prime g1 x11]


Prime G1 also has a Doom port:


[image: prime G1 doom]


Windows?!


If you're that kind of person, someone ported UEFI for Windows 10
(source). Check out the most meta
picture ever, Windows calc.exe on an actual calculator:





I cannot find any downloadable image and some links on the blog post to
twitter are deleted so I cannot test this build myself. There are a few more
screenshots:


Failed bootloader:





The boot screen:





The print dialog: 





Notepad: 
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Download the full brief → 









Introduction




CISA issued an alert on July 30, 2026 warning that threat actors are increasingly targeting internet-exposed programmable logic controllers (PLCs) in the Water and Wastewater Systems (WWS) sector, in some cases modifying passwords to lock out operators and disconnecting devices by changing their IP addresses, resulting in boil-water notices and sustained manual operations. CISA named Rockwell Automation/Allen-Bradley, Siemens, and Schneider Electric equipment and flagged cellular modems as a common blind spot in routine attack-surface scans. This report characterizes current Censys-observed internet exposure for each named vendor: 4,148 Rockwell/Allen-Bradley EtherNet/IP hosts, 4,117 Siemens SIMATIC S7-1200 hosts, and 2,072 Schneider Electric hosts (vendor-wide, not PLC-scoped), all as of the 2026-07-30 snapshot. This is an exposure characterization only: it does not confirm that any specific host is a victim of the activity CISA describes.









Advisory Context




The following paraphrases the CISA alert as supplied by the user for this report; it was not independently re-fetched from cisa.gov in this session. 




CISA is observing a significant increase in threat actors targeting programmable logic controllers (PLCs) in the Water and Wastewater Systems (WWS) Sector. CISA urges critical infrastructure owners, operators, and integrators to remove publicly exposed PLCs and other operational technology (OT) from the internet as soon as possible. Observed actor behavior includes modifying PLC passwords to lock out operators and disconnecting PLCs by changing their IP addresses, producing boil-water notices and sustained manual operations at affected utilities.





Targeting affects water entities of all sizes, including organizations with mature cybersecurity processes. CISA specifically flags cellular modems installed by operators, vendors, or system integrators as a common blind spot: these connections may be undocumented and excluded from routine attack-surface scans. Owners of Rockwell Automation MicroLogix 1400 controllers are directed to Rockwell’s guidance for restoring access when a controller password is unknown.





CISA-Recommended Mitigations





	Disconnect the PLC from the internet; route remote access through a VPN or gateway device, not directly to the PLC.




	Enable password protection and change default passwords.




	Allowlist IPs to permit remote access only from known engineering laptops or other critical OT assets.






This report addresses the exposure-characterization question only — current internet-facing host counts, geography, and network concentration for the three named vendors — and does not assess the mitigations above, IOC infrastructure, or attribution.





Rockwell/Allen-Bradley Ethernet/IP




Censys ARC identified 4,148 Internet-exposed hosts that respond to EtherNet/IP and self-identify as Rockwell Automation/Allen-Bradley. The United States remains dominant at 71.0% (2,945 hosts), with Canada a clear second at 11.5% (476 hosts).




Geographic Distribution





Rockwell/Allen-Bradley EtherNet/IP exposure by country (Censys, 2026-07-30)



Network/ASN Distribution





Rockwell/Allen-Bradley EtherNet/IP exposure by network/ASN (Censys, 2026-07-30).




Combined cellular carriers (Verizon Business, AT&T Mobility, T-Mobile USA) account for 59.0% of all exposed hosts.





Siemens Simatic S7-1200




Censys ARC identified 4,117 Internet-exposed hosts that fingerprint as Siemens SIMATIC S7-1200. Exposure concentrates heavily in southern and central Europe: Greece, Spain, Italy, and Austria together account for 86.0% of the total, each dominated by that country’s leading mobile carrier rather than fixed-line or hosting providers.




Geographic Distribution





Siemens SIMATIC S7-1200 exposure by country (Censys, 2026-07-30).




Network / ASN Distribution





Siemens SIMATIC S7-1200 exposure by country (Censys, 2026-07-30).



Schneider Electric (Vendor-Wide)




2,072 internet-exposed hosts fingerprint as Schneider Electric hardware (snapshot 2026-07-30). This query has no PLC-model or protocol filter. This total should not be read as Schneider Electric PLC exposure specifically. Turkey and Australia account for 55.5% of the total combined.




Geographic Distribution





Schneider Electric (Vendor-Wide) exposure by country (Censys, 2026-07-30).



Network/ASN Distribution





Schneider Electric (Vendor-Wide) exposure by network/ASN (Censys, 2026-07-30).



Censys Queries




Rockwell/Allen-Bradley: 




(host.services.protocol=EIP) and host.services.eip.identity.vendor_name="Rockwell Automation/Allen-Bradley"




Siemens SIMATIC S7-1200: 




host.hardware.vendor: "siemens" and host.hardware.product: "simatic_s7-1200"




Schneider Electric: 




host.hardware.vendor = "schneider-electric"
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A systematic approach to technical documentation authoring.



Diátaxis is a way of thinking about and doing documentation.


It prescribes approaches to content, architecture and form that emerge from a systematic approach to understanding the needs of documentation users.

Diátaxis identifies four distinct needs, and four corresponding forms of documentation - tutorials, how-to guides, technical reference and explanation. It places them in a systematic relationship, and proposes that documentation should itself be organised around the structures of those needs.

[image: Diátaxis]

Diátaxis solves problems related to documentation content (what to write), style (how to write it) and architecture (how to organise it).

As well as serving the users of documentation, Diátaxis has value for documentation creators and maintainers. It is light-weight, easy to grasp and straightforward to apply. It doesn’t impose implementation constraints. It brings an active principle of quality to documentation that helps maintainers think effectively about their own work.




Contents¶


The best way to get started with Diátaxis is by applying it after reading a brief primer.


These pages will help make immediate, concrete sense of the approach.


This section explores the theory and principles of Diátaxis more deeply, and sets forth the understanding of needs that underpin it.






Diátaxis is proven in practice. Its principles have been adopted successfully in hundreds of documentation projects.


Diátaxis has allowed us to build a high-quality set of internal documentation that our users love, and our contributors love adding to.

—Greg Frileux, Vonage





At Gatsby we recently reorganized our open-source documentation, and the Diátaxis framework was our go-to resource
throughout the project. The four quadrants helped us prioritize the user’s goal for each type of documentation. By
restructuring our documentation around the Diátaxis framework, we made it easier for users to discover the
resources that they need when they need them.

—Megan Sullivan





While redesigning the Cloudflare developer docs, Diátaxis became our north star for information architecture. When we weren’t sure where a new piece of content should fit in, we’d consult the framework. Our documentation is now clearer than it’s ever been, both for readers and contributors.

—Adam Schwartz
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We compiled nine small kernels while progressively reserving registers with
gcc -ffixed-<reg>, then measured spills and runtime on one machine. Reserving
registers reliably increases spills, but the static spill count is a weak
predictor of the runtime cost, and one kernel gains 23 spills with no slowdown
at all.

Code is at https://github.com/rjpower/spillbench; the numbers behind every
figure below are in results.json.

TL;DR


	Removing registers slows 8 of 9 kernels by 14–76% at the tightest budget; the
ninth (SipHash) does not move. Results are bit-identical at every budget, so
the reservation only changes generated code, not the computation.

	Added spill instructions correlate weakly with slowdown (Pearson r = 0.55 over
105 points). The cost of one added spill ranges from about 0%/spill (SipHash)
to 2.2%/spill (FIR filter), a ~30× spread.

	The effect is specific to the register file the kernel uses. Reserving XMM
registers on SHA-256 costs +5.6%; reserving GP registers costs +33%. Reserving
GP registers on a double-precision matmul is flat; reserving XMM costs +34%.

	GCC auto-vectorizes part of SHA-256 with SSE at -O2, so reserving XMM is not
inert for that integer kernel: its stack-spill count rises 8→65 while runtime
moves +5.6%.

	Measured with gcc 15.2.0 -O2 on an Intel Xeon E-2236, wall-clock, minimum of
15 repetitions on one pinned core.



Setup

We test three hypotheses:


	H1: fewer registers produce more spills and slower code, monotonically in the
number of registers removed.

	H2: the slowdown is specific to the register file the kernel actually uses
(integer kernels to GP registers, floating-point kernels to XMM).

	H3: the static spill count predicts the runtime cost.



We reserve registers with gcc -ffixed-<reg>, which removes a register from the
allocator's pool for the whole compilation. We recompile each kernel once per
budget, adding one reservation each pass. GP kernels give up
r15 r14 r13 r12 rbp rbx r11 r10 r9 r8 in that order (15 allocatable registers
down to 5; rsp is never allocatable). XMM kernels give up xmm15 … xmm4 (16
down to 4). We never reserve the ABI registers (rax rcx rdx rsi rdi, xmm0–3),
which argument passing and instructions like mul and variable shifts require.

Six integer kernels exercise the GP file, three floating-point kernels exercise
the XMM file. Each is a single C function with a known-answer test.

	Kernel	File	What it is	Correctness check

	ChaCha20	GP	20-round stream cipher block, 16×32-bit state	RFC 8439 §2.3.2 keystream

	SHA-256	GP	compression function, 8 vars + 64-word schedule	SHA-256("abc")

	SipHash-2-4	GP	keyed hash, 4×64-bit ARX	reference vector (15-byte msg)

	Integer matmul	GP	4×4 register-blocked int64 micro-kernel	vs. naive triple loop

	LZ77 compress	GP	hash-chain match finder	compress→decompress round-trip

	Quicksort	GP	in-place recursive sort of int32	output is sorted

	Double matmul	XMM	4×4 register-blocked f64 micro-kernel	vs. naive triple loop

	FIR filter	XMM	16-tap filter, 8 output lanes	vs. naive tap sum

	Mandelbrot	XMM	escape-time, few live doubles per pixel	escape counts at known points



For the spill metric, we disassemble the hot function (objdump) and count
instructions that reference a fixed stack slot (…(%rsp)), excluding indexed
array access. This is a static proxy for spill/reload traffic. We do not have
dynamic spill counts: hardware performance counters are disabled in this
environment (perf_event_paranoid=4).

For timing, a Rust harness dlopens each build, runs its known-answer test, and
times the whole workload with a monotonic clock, keeping the minimum over 15
repetitions on one pinned core. Each kernel's workload is sized to ~100 ms.
Machine: Intel Xeon E-2236 @ 3.40 GHz, gcc 15.2.0, -O2 -fPIC -shared.

Every build passes its known-answer test, and every kernel returns the same
checksum at all budgets. Reservation is a pure allocation constraint here; it
never changed a result.

Result 1: removing registers slows most kernels, but not all

Eight of nine kernels slow down as registers are removed; SipHash-2-4 does not.

[image: Runtime vs registers reserved, integer and float kernels]Figure 1. Runtime vs registers reserved, integer and float kernels
[image: Spill count vs registers reserved]Figure 2. Spill count vs registers reserved
[image: Slowdown at the tightest register budget]Figure 3. Slowdown at the tightest register budget
	Kernel	File	Runtime full→min (ms)	Slowdown	Spills full→min

	FIR filter	XMM	135.5 → 238.9	+76%	8 → 43

	Integer matmul	GP	140.5 → 199.7	+42%	60 → 82

	Double matmul	XMM	131.5 → 176.4	+34%	66 → 100

	SHA-256	GP	89.4 → 119.0	+33%	8 → 80

	Quicksort	GP	134.2 → 171.7	+28%	4 → 49

	ChaCha20	GP	88.5 → 110.0	+24%	55 → 121

	LZ77 compress	GP	123.2 → 146.8	+19%	39 → 115

	Mandelbrot	XMM	101.6 → 116.2	+14%	0 → 7

	SipHash-2-4	GP	79.4 → 78.1	−2%	0 → 23



Spill counts rise for all nine kernels. Runtime rises for eight. H1 holds in
direction but not in shape: neither curve is cleanly monotonic in the budget.
Static spills drop when a register is removed in a few cases (ChaCha20 and
Quicksort each have one such step), and the runtime curves have local dips within
measurement noise (LZ77 has 5 steps that decrease by more than 0.5 ms as budget
falls, SipHash 3, Quicksort 3). The allocator is not monotone, and the runtime
signal is noisy at the ~1% level even with minimum-of-15 timing.

Integer matmul starts at 60 spills with a full register file: its 4×4 block holds
16 int64 accumulators, already more than the 15 allocatable GP registers, so it
spills before we take anything away.

Result 2: the spill count does not predict the slowdown

The number of added spills explains little of the slowdown.

[image: Added spills vs slowdown, all kernel-budget points]Figure 4. Added spills vs slowdown, all kernel-budget points
Across all 105 (kernel, budget) points, Pearson r between added spills and
slowdown is 0.55. The per-kernel cost of a spill varies by about 30×:

	Kernel	Added spills at min	Slowdown	Slowdown per added spill

	FIR filter	+35	+76%	2.18 %/spill

	Mandelbrot	+7	+14%	2.05 %/spill

	Integer matmul	+22	+42%	1.92 %/spill

	Double matmul	+34	+34%	1.00 %/spill

	Quicksort	+45	+28%	0.62 %/spill

	SHA-256	+72	+33%	0.46 %/spill

	ChaCha20	+66	+24%	0.37 %/spill

	LZ77 compress	+76	+19%	0.25 %/spill

	SipHash-2-4	+23	−2%	≈0 %/spill



Integer matmul reaches +42% with only 22 added spills; LZ77 adds 76 spills for
+19%. SipHash adds 23 spills with no measurable slowdown. We think the
explanation is that the stack lives in L1, so a spill that is not on the critical
dependency path is nearly free, while a spill inside a tight recurrence (the ARX
chain, the accumulator update) serializes on the reload latency. The static count
does not distinguish the two.

Result 3: the slowdown is specific to the register file

Reserving the register file a kernel does not use is much cheaper than reserving
the file it does.

[image: Reserving the wrong register file barely moves runtime]Figure 5. Reserving the wrong register file barely moves runtime
We reran two kernels against the opposite register file. Reserving GP registers
on the double-precision matmul is flat (131.9 → 131.1 ms across 0→10 reserved);
reserving XMM on the same kernel costs +34%. This is the clean case: the
floating-point work is XMM-bound and has GP registers to spare.

SHA-256 is the messy case. Reserving XMM costs +5.6%, against +33% for GP. But
XMM reservation is not inert: SHA-256's stack-spill count rises 8→65. Its hot
function contains 155 XMM-referencing instructions at full budget, because GCC
auto-vectorizes the message-schedule byte-swapping and word computation with SSE
at -O2. Reserving XMM forces that work back onto GP registers and the stack,
which shows up as stack spills but barely as runtime, because the schedule is not
the critical path. So H2 holds for runtime, with the caveat that "the file the
kernel uses" is not clean: GCC uses XMM opportunistically inside integer code.

What surprised us


	Spill count is a weak runtime predictor (r = 0.55, 30× spread in cost per
spill). We expected a tighter relationship, since the spill count is what the
register-pressure story is usually told with.

	SipHash gains 23 stack spills for a −2% change in runtime. Spills off the
critical path, into L1-resident stack, are close to free here.

	Quicksort is not a flat control. Its live set is small (two cursors, a pivot, a
swap), but the partition loop still spills once the GP file is tight, and it
slows +28%.

	Reserving XMM registers changed an integer kernel's stack-spill count by 8×,
because GCC auto-vectorizes part of SHA-256. The register files are less
separable than the "integer vs float" framing suggests.

	Removing a register sometimes lowers the static spill count. The allocator's
output is not monotone in the size of the register file.



Historical note: what would this have cost on x86-32?

This section is extrapolation, not measurement. Read it as a back-of-envelope,
not a result.

32-bit x86 had eight GP registers, but esp is never allocatable and ebp is
usually the frame pointer, so real code had six or seven to work with, against
fifteen here. Our sweep has points at exactly those budgets, so we can read the
cost off the curve instead of guessing:

	Usable GP registers	Mean, 6 integer kernels	32-bit-native kernels	Hungriest (int matmul / SHA-256)

	7 (≈ x86-32, frame ptr omitted)	+13%	+16%	+27% / +14%

	6 (≈ x86-32, frame ptr kept)	+18%	+15%	+32% / +18%

	5 (tighter than x86-32 ever was)	+24%	+26%	+42% / +33%



On this machine, going from 15 to 6–7 GP registers costs about 15% on a typical
kernel and about 30% on the most register-hungry integer code. The popular "~30%"
figure is defensible for the hungry tail, but it is roughly double the average
kernel.

Two things make this an under-estimate of the real 1990s cost. First, a 64-bit
value occupies a register pair on x86-32, so the int64-heavy kernels (the
matmul, SipHash's lanes) would have felt pressure our -ffixed count does not
model. Second, and larger: the reason spills are cheap here is that the stack
lives in L1 and out-of-order execution overlaps the reload with other work.
Period hardware could not do that overlap.

The latency gap itself was, if anything, smaller then. Approximate load-use
latency for a first-level-cache hit, in core clocks:

	CPU (year)	GP register	L1 hit	notes

	80386 (1985)	0	—	no on-chip cache; mov reg,[mem] ≈ 4 clk to external SRAM, DRAM adds wait states

	80486 (1989)	0	~1 clk	8 KB unified, write-through; DRAM miss ~10–20 clk

	Pentium (1993)	0	~1 clk	in-order dual pipe; off-chip L2 ~4–8 clk

	Pentium II/III (1997–99)	0	~3 clk	out-of-order (P6); spills start to be hideable

	Xeon E-2236 (this box)	0	~4–5 clk	~220-entry reorder window hides the latency



A 486 or original Pentium reload that hit L1 cost about one cycle, fewer than the
four or five it costs on this Xeon. The problem was not the latency; it was that
a single scalar (486) or dual in-order (Pentium) pipeline had no reorder window
to fill while the load resolved, so a dependent reload stalled the pipe for its
full latency and even an independent one consumed a pipe slot. On this Xeon the
same reload issues into an otherwise-idle slot and overlaps unrelated work, which
is why our spill count only weakly predicts runtime (r = 0.55). On an in-order
486 that correlation would be tighter and the cost per spill both higher and more
uniform. Out-of-order execution, which arrived mid-x86-32-era with the Pentium
Pro, is what turned a spill from a stall into an often-free move.

One thing cuts the other way, and it is why eight-register x86 aged better than an
eight-register load/store RISC would have: x86 is a two-operand, memory-operand
ISA, so a spilled value that is only read folds into the consuming instruction
(add eax,[ebp-8]) with no separate load. At a one-cycle L1 hit, a read-once
spill was nearly free even in-order. But that helps the cheap case, not the
expensive one. The costly spills in our data are recurrences — an accumulator or
an ARX chain read and written every iteration (SipHash is the extreme: 23 forced
spills, hidden to −2% here by out-of-order execution). A recurrence spill needs a
store plus a dependent reload on the critical path. The read-modify-store form
(add [mem],reg) does not fold to a free operand — it is ~3 clocks and
un-pairable on the Pentium — and two period details make the store side cost more
than a cycle: the 486's L1 was write-through, so every spill store hit the bus,
and the original Pentium had little store-to-load forwarding, so a value spilled
and immediately reloaded could stall until the store drained. Modern cores forward
store-to-load in a few cycles and reorder across iterations; an in-order Pentium
did neither.

So the floor claim is really about the tail. For streaming, read-once code the
memory-operand ISA probably put the historical cost close to what we measure — the
folded load and a one-cycle L1 hit largely absorb the pressure. For the
recurrence-bound kernels (+30–42% here) in-order hardware likely paid more,
because it could neither fold the read-modify-store nor hide it behind other work.
As a sanity check, published x86-64-vs-x86-32 comparisons at the AMD64 launch
generally landed in the ~5–15% range for general integer code and higher for
register-hungry and SIMD work, consistent with our "≈15% average, ≈30% for the
hungriest" split, though those numbers also fold in AMD64's other changes (a fixed
calling convention, RIP-relative addressing, a doubled XMM file) and so overstate
the register-only effect.

Limitations


	One machine, one compiler, one optimization level (gcc 15.2.0 -O2). Clang/LLVM
uses a different allocator and would likely produce different curves.

	Static spill count is a proxy. Dynamic spill/reload counts would be a better
measure; hardware counters were unavailable here.

	Wall-clock, not cycles or retired-µops. The signal is noisy at ~1% despite
minimum-of-15 timing.

	Microbenchmarks with small, L1-resident working sets. A kernel whose spills
miss cache would show a steeper cost-per-spill.

	Fixed reserve order. A different order (or targeting specific hot values) could
change which values spill and shift the curves.



Reproduce

git clone https://github.com/rjpower/spillbench
cd spillbench/bench
taskset -c 3 cargo run --release --bin bench -- 15   # writes ../static/results.json
cd ../report
uv run --with matplotlib,seaborn,pandas,numpy python make_figures.py


The kernels are in bench/kernels/*.c, the harness in bench/src/main.rs, and the
figure script in report/make_figures.py. bench/README.md documents the reserve
orders and per-kernel details.




← back to the blog




Original: https://rjp.io/blog/2026-07-19-register-deprivation · Discussion
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Nyctography: A substituton cypher by Lewis Carroll

en.wikipedia.org · 16 points · Discussion


							

						From Wikipedia, the free encyclopedia

					


	Nyctography

	[image: Two rows of square characters.]In nomine Patris et Filii et Spiritus Sancti
 in nictography.


	Script type	     Alphabet
          


	Creator	Lewis Carroll
	Created	1891
	Direction	Left-to-right
	Languages	British English
	Related scripts
	Parent systems
	Latin alphabet
	Nyctography



	This article contains phonetic transcriptions in the International Phonetic Alphabet (IPA).For an introductory guide on IPA symbols, see Help:IPA.For the distinction between [], // and ⟨⟩, see IPA §Brackets and transcription delimiters.



Reconstructed nyctograph, with scale demonstrated by a 5 euro cent.
Nyctography (in Nyctography: ) is a form of substitution cipher writing created by Lewis Carroll (Charles Lutwidge Dodgson) in 1891. It is written with a nyctograph (a device invented by Carroll) and uses a system of dots and strokes all based on a dot placed in the upper left corner. Using the Nyctograph, one could quickly jot down ideas or notes without the aid of light. Carroll invented the Nyctograph and Nyctography as he was often awakened during the night with thoughts that needed to be written down at once, and didn't want to go through the lengthy process of lighting a lamp only to have to then extinguish it.



The device consisted of a gridded card with sixteen square holes, each a quarter inch wide, and system of symbols representing an alphabet of Carroll's design, which could then be transcribed the following day.


He first named it "typhlograph" from typhlos ("blind"), but at the suggestion of one of his brother-students,[clarification needed] this was subsequently changed into "Nyctograph" from nyctos (night)[1]


Initially, Carroll used an oblong of card with an oblong cut out of the centre to guide his writing in the dark.[1] This did not appear to be satisfactory as the results were illegible. The new and final version of the nyctograph is recorded in his journal of September 24, 1891, and is the subject of a letter to The Lady magazine of October 29, 1891: 

Any one who has tried, as I have often done, the process of getting out of bed at 2 a.m. in a winter night, lighting a candle, and recording some happy thought which would probably be otherwise forgotten, will agree with me it entails much discomfort. All I have now to do, if I wake and think of something I wish to record, is to draw from under the pillow a small memorandum book containing my Nyctograph, write a few lines, or even a few pages, without even putting the hands outside the bed-clothes, replace the book, and go to sleep again. … I tried rows of square holes, each to hold one letter (quarter of an inch square I found a very convenient size), and this proved a much better plan than the former; but the letters were still apt to be illegible. Then I said to myself ‘Why not invent a square alphabet, using only dots at the corners, and lines along the sides?’ I soon found that, to make the writing easy to read, it was necessary to know where each square began. This I secured by the rule that every square-letter should contain a large black dot in the N.W. corner. … [I] succeeded in getting 23 of [the square-letters] to have a distinct resemblance to the letters they were to represent. Think of the number of lonely hours a blind man often spends doing nothing, when he would gladly record his thoughts, and you will realise what a blessing you can confer on him by giving him a small ‘indelible’ memorandum-book, with a piece of paste-board containing rows of square holes, and teaching him the square-alphabet.

[2]


From the description it appears that Carroll's nyctograph was a single row of 16 boxes cut from a piece of card. Carroll would enter one of his symbols in each box, then move the card down to the next line (which, in the darkness, probably, he would have to estimate - or flip the card horizontally at the bottom edge) and then repeat the process.


Nyctographic alphabet
[edit]


Lewis Carroll's nyctographic alphabet
Each character had a large dot or circle in the upper-left corner. Beside the 26 letters of the alphabet, there were five additional characters for 'and', 'the', the corners of the letter 'f' to indicate that the following characters were digits ('figures'), the corners of the letter 'l' to indicate that they were letters, and the corners of the letter 'd' to indicate that the following six characters were a date in DDMMYY format. There was no capitalization, punctuation or digits per se, though modern font designers have created them (e.g. capitals may be double-scored, punctuation marks may have the large dot at the bottom right corner, digits at the bottom left). Like in Braille, numbers were indicated by letters preceded by a digit character. The values were taken from his Memoria Technica, which assigned two consonants to each digit, with vowels unassigned, so that any number could be read off as a word.



Table of Nyctography characters and values

	Letter	Character	Number	Notes


	A		-	


	B		1	first consonant


	C		1	


	D		2	for Deux


	E		-	


	F		4	for Four


	G		9	


	H		8	for Huit


	I		-	


	J		3	


	K		8	


	L		5	for Roman numeral "L" - 50


	M		7	for septeM


	N		9	for Nine


	O		-	


	P		7	for sePtem


	Q		4	for Quatre


	R		0	for zero


	S		6	for Six


	T		3	for Three


	U		-	


	V		5	for fiVe


	W		2	for tWo


	X		6	for siX


	Y		-	


	Z		0	for Zero


	Word and function characters


	Character	Value


		"The"


		"And"


		numeric digit sign for following characters


		letter sign for following characters


		date indicator for next 6 characters DD/MM/YY





	Pigpen cipher

	Night writing

	Graffiti (Palm OS)




	1 2 “The Life And Letters Of Lewis Carroll (Rev. C. L. Dodgson)” by  Stuart Dodgson Collingwood  B.A. Christ Church, Oxford

	↑ "Nyctograph as part of the Syzygy column". schnark.github.io. The Lady. 29 October 1891. Retrieved 29 September 2024.







	Alice's Adventures in Carroll's Own Square Alphabet — Lewis Carroll Society of North America

	Nyctograph Machine printer





















Original: https://en.wikipedia.org/wiki/Nyctography · Discussion
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How to organize 3 acquired companies into one coherent website

littlelanguagemodels.com · 13 points · Discussion


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




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




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




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





	day-to-day responsibilities




	previous experiences making IA decisions, positive or negative




	perception of the areas with the highest potential for company growth




	professional goals






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




How Company A plans and delivers items.




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




Put users into categories




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





	Location (by country, city, district)




	Clinical discipline (nursing, surgery, pharmacy)




	Clinical specialty (dermatology, ethics, pathology)




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




	Role (educator, administrator, researcher)




	Institution (academic, commercial, non-profit)






For patients of healthcare providers, groups may include:





	Insurance type




	Age group




	Risk level






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




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




Test with a small group of users




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





	Do labels match user language?




	Do groupings match users’ mental models?




	Does content hierarchy reflect user goals?




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






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




Think horizontally, not vertically




What do I mean by this?




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




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





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




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






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




Vertical vs horizontal content thinking



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




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




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




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




Key takeaways




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





	Start with user goals




	Identify commonalities across products




	Identify opportunities for consolidation and removal across content




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




	Put users into categories




	Test with a small group of users




	Provide multiple information pathways to improve discoverability




	Be prepared for content discussions to get heated






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





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

lcamtuf.coredump.cx · 12 points · Discussion

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

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




Colophon


Colophon

Sent by sendle.app

Long reads, delivered to your reader.
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[ 1.810528] Run /init as init process

Saving 256 bits of creditable seed for next boot

Starting syslogd: OK

Starting klogd: OK

Running sysctl: OK

Starting system dbus-daemon: OK

Starting bluetoothd: OK

Starting network: Cannot find device "eth@"

FAIL

Starting crond: OK

No persistent location to store SSH host keys. New keys will be
generated at each boot. Are you sure this is what you want to do?
Starting dropbear sshd: OK

[ 8.699882] Bluetooth: MGMT ver 1.23

ESP32-S31 Linux (Buildroot)

esp32-s31 login: root

~ # uname -a

Linux esp32-s31 6.12.0-g7e3bc13cd231 #1 Sun Aug 2 02:05:10 CST 2026 riscv32 GNU/Linux
~ # coremark

2K performance run parameters for coremark.

CoreMark Size 1 666

Total ticks 1 18457

Total time (secs): 18.457000

Iterations/Sec  : 1083.599718

Iterations 1 20000
Compiler version : GCC15.2.0
Compiler flags : -02 -D_LARGEFILE_SOURCE -D_LARGEFILE64_SOURCE -D_FILE_OFFSET_BITS=64 -02 -g@

Memory location : Please put data memory location here
(e.g. code in flash, data on heap etc)

seedcrc : Oxe9f5
[0]crclist 1 Oxe714
[0]crematrix : 0x1fd7
[0]crcstate : Ox8e3a
[0]crcfinal : 0x382f

Correct operation validated. See README.md for run and reporting rules.
CoreMark 1.0 : 1083.599718 / GCC15.2.0 -02 -D_LARGEFILE_SOURCE -D_LARGEFILE64_SOURCE -D_FILE_OFFSET_BITS=64 -02 -g0
~ # free -h

total used free shared buff/cache available
Mem: 13.6M 4.2M 3.