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Organic Maps

organicmaps.app · 635 points · Discussion


    
    



Organic Maps is a privacy-focused offline maps & GPS app for hiking, cycling, biking, and driving. Absolutely free. No ads. No tracking. Developed with love by the open-source community and the same people, who created MapsWithMe/Maps.Me app. Powered by OpenStreetMap data.

Organic Maps is one of the few applications nowadays that supports 100% of features without an active Internet connection. Install Organic Maps, download maps, throw away your SIM card, and go for a weeklong trip on a single battery charge without any byte sent to the network.


In December 2025, Organic Maps reached 6M installs. Help us to scale!



Download and install Organic Maps from AppStore, Google Play, Huawei AppGallery, Obtainium, Accrescent, FDroid
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Features

Organic Maps is the ultimate companion app for travelers, tourists, hikers, drivers, and cyclists:


	Detailed offline maps with places that don't exist on other maps, thanks to OpenStreetMap

	Cycling routes, hiking trails, and walking paths

	Contour lines, elevation profiles, peaks, and slopes

	Turn-by-turn walking, cycling, and car navigation with voice guidance and CarPlay/Android Auto support

	Metro/subway maps

	Fast offline search on the downloaded maps

	Import or export bookmarks in KML/KMZ, GPX, GeoJSON formats

	Dark Mode to protect your eyes

	Countries and regions don't take a lot of space

	Wikipedia articles for popular places

	Free and open-source



Why Organic?

Organic Maps is pure and organic, made with love:


	Respects your privacy

	Saves your battery

	No unexpected mobile data charges



Organic Maps app is free from trackers and other bad stuff:


	No ads

	No tracking

	No data collection

	No phoning home

	No annoying registration

	No mandatory tutorials

	No noisy email spam

	No push notifications

	No crapware

	No pesticides Purely organic!



The application is verified by Exodus Privacy Project:

[image: Exodus Privacy verified Organic Maps app]
The iOS application is verified by TrackerControl for iOS:


Organic Maps doesn't request excessive permissions to spy on you:



At Organic Maps, we believe that privacy is a fundamental human right:


	Organic Maps is an indie community-driven open-source project

	We protect your privacy from Big Tech's prying eyes

	Stay safe no matter wherever you are



Reject surveillance - embrace your freedom.

Give Organic Maps a try!

Who is paying for the free app?

The app is free for everyone. Please donate to support us!

To donate conveniently, click on your preferred payment method icon below:






Beloved institutional sponsors below have provided targeted grants to cover some infrastructure costs and fund development of new selected features:



Organic Maps is an open-source software licensed under the Apache License 2.0.


	Please join our beta program, suggest your features, and report bugs:

	iOS Beta (TestFlight)

	Android Beta (Firebase)

	Linux Desktop Beta (Flatpak)

	Linux Desktop Beta (packages)





	Report bugs or issues to the issue tracker or email us.

	Discuss ideas or propose feature requests.

	Subscribe to our Telegram Channel or to the matrix space for updates.

	Join our Telegram Group to discuss with other users.

	Visit our GitHub page.

	Follow our updates in FOSStodon, Facebook, Twitter, Instagram, Bluesky, Threads, Reddit, LinkedIn, TikTok.

	Join local communities: Hungarian Matrix room, German-, Chinese-, French-, Italian-, Spanish-, Russian-, Ukrainian-, Arabic-, Persian-, Turkish-speaking Telegram chats.













  



Original: https://organicmaps.app/ · Discussion
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EU Council forces Chat Control via fast-track

heise.de · 340 points · Discussion



        

        The dispute over digital letter secrecy in the EU is reaching a new level of escalation shortly before the summer break. After negotiations on Chat Control 2.0 – i.e., the mandatory, suspicionless scanning of encrypted communication – stalled due to persistent resistance in the EU Parliament, the Council of Ministers is now pushing forward with a legal maneuver.






  




The member states want to reactivate the transitional regulation for voluntary monitoring of messages by technology groups, which expired on April 3, in an expedited procedure. The Council adopted a corresponding position for a “new” regulation on Thursday via written procedure to close a looming legal loophole and increase pressure on MEPs.

The reason for the trick: Since the end of 2020, internet-based, number-independent communication services such as messenger apps, webmail, and VoIP telephony have been subject to the strict provisions of the European E-Privacy Directive. This protects the fundamental right to confidentiality of communication and prohibits unauthorized interception or evaluation of content and traffic data. To still allow technology providers to voluntarily search private chats using AI and hash matching for known abuse material or grooming patterns, the EU lawmakers created a temporary exemption in 2021. This regulation, referred to as Chat Control 1.0, expired in the spring, as the Council and Parliament could not agree on an extension.

Child Protection and Letter Secrecy

For the Council, the expiry of the deadline is an untenable situation. The providers' voluntary detection measures are an indispensable tool for identifying affected children early, rescuing victims from abuse situations, and curbing the uncontrolled further dissemination of illegal image and video material online. Furthermore, the procedure makes an important contribution to online law enforcement, even though reports continue to flow despite the expired norm. The new regulation aims to prevent fragmentation through national unilateral actions.



  






Critics, however, see the chosen procedure as an attempt to circumvent democratic control bodies and to surprise Parliament. Since an already expired regulation cannot simply be extended in formal terms, the EU governments are resorting to a trick: Instead of an extension, they have put forward a legislative proposal that is largely identical in content but different in form.

Tactical Timing Before the Summer Break




  



  






The draft is to be put on Parliament's agenda as early as Tuesday as part of an urgent procedure – immediately before the start of the summer break. Should the plenary session approve the accelerated procedure, a vote threatens on the last day of session before the holidays, when many MEPs have historically already departed. Compounding the issue, the procedure is already in its 2nd reading. At this stage, the Council's position can only be stopped or modified by amendments if an absolute majority of the representatives vote against it. A hurdle that, in practice, is considered almost insurmountable shortly before the summer break.

Although the Council emphasizes that the scans will be limited to the absolutely necessary extent and that no general, indiscriminate surveillance will take place, the intrusion into the privacy of all users remains significant. The regulation stipulates that the processed content and traffic data must be irrevocably deleted no later than twelve months after detection, unless a concrete suspicion is confirmed. A permanent, long-term legal framework for abuse prevention, meanwhile, moves further into the distance.


Read also












(kbe)




    
      Don't miss any news – follow us on
      Facebook,
      LinkedIn or
      Mastodon.
    

    
      This article was originally published in
      
        German.
      
      It was translated with technical assistance and editorially reviewed before publication.
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Shadcn/UI now defaults to Base UI instead of Radix

ui.shadcn.com · 270 points · Discussion

July 2026 - Base UI as the Default
Starting today, Base UI is the default component library in shadcn/ui.


First, a bit of history. When shadcn/ui launched in January 2023, it was built on Radix. At the time, nothing else came close. Unstyled headless components, great APIs, great accessibility, battle-tested in millions of apps.

Fast forward a few years and the same folks who built Radix are building something new: Base UI. They've done it once. Now they get to do it again, with everything they learned the first time.

Last year, Base UI tagged a beta and a lot of you asked if we are going to replace Radix with it. I said "the worst thing you can do for your production app is switch component libraries". I meant it, and it still holds. So instead of switching, we did the shadcn thing: we rebuilt every component for Base UI, kept the same abstraction, and let you choose. December brought npx shadcn create with both libraries. January brought full Base UI docs.

Then we watched what you did with it.

Why Now


	Base UI is stable. It's at 1.6.0 with 6M+ weekly downloads.

	It keeps getting better. The team ships new and useful components regularly.

	We use it. Every new project we've started runs on Base UI.

	You use it. Projects created on shadcn/create now pick Base UI over Radix 2 to 1.



The community already made the call. We're making it official.

What's Changed


	New projects default to Base UI. Run npx shadcn init and Base UI is the default pick.

	shadcn/create shows Base UI first.

	The docs default to Base UI. Component pages open on the Base UI tab. Radix docs are one click away.



What This Means for You

Radix is not being deprecated. We still support it, and every update and new component will ship for both libraries (unless a component only exists in Base UI).

You do not need to migrate. Radix is a mature, tested library. We still run it in production today and we're not migrating. If your app works, keep shipping.

Prefer Radix for new projects? It's one flag away:


If you have scripts or CI running shadcn init non-interactively and expecting Radix, add -b radix to keep them on the same path.

Building a registry? Ship a registry:base config if you want to pin a specific library. Items without one now init as Base UI.

Starting something new? We recommend Base UI.

When You're Ready to Migrate

You don't need to migrate. But if you want to, we built a skill for it:


Then ask your coding agent:


Introduction to Compilers and Language Design (2021)
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Introduction to Compilers and Language Design (2021)

dthain.github.io · 240 points · Discussion


      
        Prof. Douglas Thain at Notre Dame

        
	


      
      

      


This is a free online textbook: you are welcome to access the chapter PDFs
directly below.  If you prefer to hold a real book, you can also purchase a hardcover or paperback below.
The textbook and materials have been developed by Prof. Douglas Thain as part of the CSE 40243 compilers class at the University of Notre Dame.
Join our mailing list to receive occasional announcements of new editions and other updates.





A compiler translates a program written in a high level language into a program written in a lower level language. For students of computer science, building a compiler from scratch is a rite of passage: a challenging and fun project that offers insight into many different aspects of computer science, some deeply theoretical, and others highly practical.  This book offers a one semester introduction into compiler construction, enabling the reader to build a simple compiler that accepts a C-like language and translates it into working X86 or ARM assembly language. It is most suitable for undergraduate students who have some experience programming in C, and have taken courses in data structures and computer architecture.







Introduction to Compilers and Language Design, 2nd Edition




The author grants permission to download, print, and use these PDFs for personal and academic use. Commercial printing or distribution is prohibited.  Instead of copying PDFs locally,
please point students to this page (compilerbook.org) so that they can access the latest version.







	
Complete Book

	
Single PDF Download





	
Chapter 0

	
Front Matter





	
Chapter 1

	
Introduction





	
Chapter 2

	
A Quick Tour





	
Chapter 3

	
Scanning





	
Chapter 4

	
Parsing





	
Chapter 5

	
Parsing in Practice





	
Chapter 6

	
The Abstract Syntax Tree





	
Chapter 7

	
Semantic Analysis





	
Chapter 8

	
Intermediate Representation





	
Chapter 9

	
Memory Organization





	
Chapter 10

	
Assembly Language





	
Chapter 11

	
Code Generation





	
Chapter 12

	
Optimization





	
Appendix A

	
Sample Course Project




	
Appendix B

	
The B-Minor Language




	
Appendix C

	
Coding Conventions







Code Resources.  The compilerbook-examples github repository
contains additional resources that correspond to the book, including several scanners and parsers,
a starter code structure for the project compiler, and sample test cases for each stage of the
scanner, parser, typechecker, and code generator.




Errata. Found a typo or mistake?  Please send an email to the author `dthain@nd.edu` with the title "Compiler Book Errata" and I'll be happy to correct it and acknowledge you in the next edition.





      
    



Original: https://dthain.github.io/books/compiler/ · Discussion




It's not about physical vs. digital games, it's about ownership


05

It's not about physical vs. digital games, it's about ownership

popcar.bearblog.dev · 181 points · Discussion
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    A few days ago, PlayStation announced that they'll stop producing disks for new games starting from January 2028, confirming what we already felt was going to happen: consoles are going fully digital, and the disk drive will cease to exist.

I've seen a lot of great discussions on the internet about this, but I can't help but feel like people are mad about the wrong thing, or completely misunderstand why this is an issue. They have the right idea, getting rid of disks is bad for everyone, but it's not about the disk and putting your games on the shelf... it's about Sony's attempt to completely kill ownership. People keep comparing this to PC getting rid of disk drives, but these two scenarios are not comparable at all. I'll get to that later.

Ownership as in the ability to trade
The biggest thing about owning something is the ability to trade it with whoever you'd like. When I was younger, I used to constantly trade PS3 and PS4 games with my friends. Whether it was to loan them a copy of the Jak & Daxter trilogy or to sell a game to someone I know, passing around console games is practically tradition at this point.

But companies have always been vocal about how much they despise used games. How could someone possibly buy God of War for $20 from their friend instead of buying it for $40 from the store?! Every dime spent on used games is a dime lost for the company, right?!

The decision to kill disks isn't some kneejerk reaction to anything, it's something console owners have been slowly building up to for the last ~15 years. The entire reason Xbox One flopped so hard and became a laughing stock was, among other things, because they tried to kill the ability to re-sell the disk you paid for, and forcing your console to always be online to verify your games. Apparently, they were just too early to try this.

This also isn't specific to video games. It's something literally every industry has been obsessed with to maximize profits. If anything, video games were late compared to something like the music industry, where not owning your music has been the status quo for a while now!

And now that we're catching up, the concept of "giving a game to someone else" will cease to exist. The next generation of young games will just accept buying a digital game off the store as just how games work now. You'll be there explaining to the young'uns how it used to be. How giving your favorite game to your best friend in school was the normal thing that they will never get to experience.

Sure, you could argue that disks on modern consoles are practically just licenses these days, but you could still pass that ownership to someone else, without it being tied down to one specific account or console.

Ownership as in preservation
Just a few days before this announcement, people in the gaming space were celebrating the release of Omnidrive, a mod for optical drives that lets you easily rip blu rays. That includes, you guessed it, PS3/PS4/PS5 games (though they're encrypted, but that's an issue that can be solved later).

Game preservation and emulation has always been another arch nemesis of game companies. They hate that you can ever play a game without being tied to their service or console, or even without taking permission from them! A lot of games have been de-listed for various reasons, many of them legal, but most have been straight up because the company never bothered to port them to modern consoles.

Most retro games would be lost media if not for people preserving them. This is a bigger deal than people give it credit for. Imagine living in a world where most games before 2014 have just been completely lost forever. SNES games I loved. PlayStation 2 classics. Even games that aren't that old! PlayStation announced that the PS3 and Vita stores will close next month, and there are tons of games there that you bet no company will want to preserve.

Last year, I bought a Playstation Vita and really enjoyed playing the games on it. You bet those games and ports will never be archived by Sony. Even PS3 games I loved like LittleBigPlanet and Asura's Wrath and Infamous have never been ported, and are on the verge of being lost forever if not for people spending time and effort grabbing them via dumping disks or hacked consoles!

My point: What happens if the PlayStation 6 comes out and has no disk drive and has incredibly strong security that makes dumping games impossible? Games could be lost for real this time. When PlayStation ever decides to make games streaming-only (more on that later), or decides to de-list a game, or decides to axe the PS6 servers? It would be a disaster. Imagine working on a game for many years then being told a couple of years later that it doesn't exist anymore. Not owning your game means they can never be preserved by the consumer.

Stop Killing Games is already fighting for consumer rights to keep games playable after being shut down, but nobody owning their games means that nobody can fight back to keep the games they bought, even through more extreme means.

Ownership as in having options
Even if you buy your games 100% digitally on consoles, it's still very comforting to know that physical games are an option should you ever want one. It's good that you're not totally trapped into buying games from the PS Store with prices only dictated by Sony.

You could always drive to a local store and buy a game that might be on sale. You have the option of buying a game used from someone on the internet. You could always go to that same store and trade your game for a small cashback.

Hell, where I live, the most popular game store has a rental system where you can rent a game and pay for each week you keep it. Some people still use that because purchasing a game outright is out of their price range. That too won't exist anymore. Your many options are now limited to one, whether you like it or not.

But PC is all digital! They accepted it with no issues!
Everyone who brings up the fact that PC has been digital and how that turned out fine doesn't really understand what's going on.

Yes, PC is digital, but there's a massive difference: we can still own our games on PC. You're not trapped to one ecosystem or one digital store, you have dozens of options. Most importantly, there are tons of DRM-Free games and stores out there. Websites like GOG, Itch.io, etc. let you download and play games without being tied to any service.

This means you can't have your license revoked or worry about the game completely disappearing for any reason. You can back up the game, modify it, play it on different systems, and generally know that 10 years from now you can probably get it to work and play it again.

But most people use Steam anyway, I hear you say. That's true, but you can still own your games on Steam. Very easily, in fact! Steam doesn't apply a hard DRM for games on their platform, you can bypass it and play your games offline without the launcher if you know what you're doing.

Because PC is an open platform, people have figured this out and will continue to figure out bypasses in case things go south (which they haven't so far, thankfully). All you need is to get something called the Goldberg Emulator, replace the SteamAPI file, then add an app_id.txt file. Done. You can play any Steam game offline (assuming the publisher didn't put their own DRM like Denuvo). I've done this a lot, and it is legal as long as you don't share your game to other people.

So no, platforms like PC losing out on physical games is not comparable to consoles losing physical games. PC gamers can still own and preserve their games through digital means, and honestly, I think digital is way better than having to use a disk. For console gamers, you just lost your only way to actually own your games. Now you're getting trapped in a walled garden with no other choice, unless you abandon the console forever, which is a tough pill to swallow for the average person because they don't want to lose all their games and friends they have on the platform to move to a new thing they don't know or understand.

"But this doesn't affect me! I'm already on PC or am buying console games 100% digitally!"
It will! That's like saying Spotify getting popular won't affect you, because your favorite band is still putting out CDs you can buy. But now, so many songs are trapped behind a subscription service with no way to properly own any of them. The industry moving in a specific direction will affect you at some point. The movie industry is the same way, "blu-rays will always exist", but now so much content is trapped behind subscription services.

In this case, the next step for console makers is obvious. Everyone wants to be Netflix.

Everyone wants to be Netflix

Look, everyone! Netflix is raking in billions of dollars... Just by offering a streaming service? People are willing to pay every single month for years at a time? And they can keep losing content and people will stay subscribed? And they can keep raising prices and people will continue to subscribe? And everyone has to own an account that can't be shared to borrow content they can never own and isn't available anywhere else?!?!??! The line will always go up!! Wow!!!! I need to be like Netflix!!!!



- Every tech business executive in the last ~15 years

Okay, maybe it's less about Netflix the company and more about the general sentiment. Every industry is moving to this holy grail of extracting money from people, a service where they keep paying you for the rest of their life (or until they get bored of your platform, I guess).

Xbox is crashing because it attempted this, but my personal theory is the same as the Xbox One generation: they were just a little too early. Xbox Game Pass is reportedly doing well, but it's not the status quo changer they probably wanted it to be. PS and Xbox already provided yearly subscriptions to play multiplayer and unlock more advanced features, but damn it, that's not enough. Because they still own their games (or had the option to) and didn't fully depend on the service.

So the next logical step is pretty damn simple. PlayStation and Xbox want to be Netflix. They want to make purchasing games hard or overly expensive that the de facto way to play a game will be through a service. I'm willing to bet that in the next decade, Sony or Xbox will start making their games playable EXCLUSIVELY through a subscription, with no way to buy it. Of course, you'll need a constant internet connection too. Maybe with a scan of your face to confirm you can never lend your account to a friend. Uhh, I meant a face scan to protect children from ever playing a 16+ game! It's all about protecting the children, of course.

And that affects you, too, smug PC users. When one company gets away with it, other companies will catch on and start following the leader. It's already getting normalized with Game Pass on PC, but it's just not big enough yet that they can start building a walled garden and trapping people in yet. If it were popular enough that they can get away with it, I'm willing to bet the next Elder Scrolls would be Game Pass exclusive.

So now what?
That's not to say that gaming is doomed or whatever. We will always still have options, and I doubt this subscription-only future is coming soon... But we're getting there.

Even when we do reach the conclusion, DRM-free stores will still exist because enough people care. Cool indie developers will still make awesome games that won't be tied down to one platform or service. The games industry is too varied and indie-friendly that there isn't a huge risk of the industry being totally monopolized by large companies (looking at you, movie industry).

But if you care about these things (you clearly do since you read this far), please support the creators that are fighting against this future. Buy DRM-free stuff. Donate to an organization that preserves games & game-related content. Donate to emulator developers. Support your friendly neighbourhood indie devs. Make some noise online. We don't want physical media, we want digital ownership rights! Don't confuse the argument!

All of this stuff will make a difference, even if it doesn't feel like it. So keep at it.
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Original: https://popcar.bearblog.dev/its-about-ownership/ · Discussion
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The GNU Emacs Architecture: Unlocking the Core [pdf]

diva-portal.org · 168 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.diva-portal.org/smash/get/diva2:2052282/FULLTEXT01.pdf · Discussion
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Pandoc Lua Filters

pandoc.org · 130 points · Discussion


      
      
      Introduction

      Pandoc has long supported filters, which allow the pandoc
      abstract syntax tree (AST) to be manipulated between the parsing
      and the writing phase. Traditional pandoc
      filters accept a JSON representation of the pandoc AST and
      produce an altered JSON representation of the AST. They may be
      written in any programming language, and invoked from pandoc using
      the --filter option.

      Although traditional filters are very flexible, they have a
      couple of disadvantages. First, there is some overhead in writing
      JSON to stdout and reading it from stdin (twice, once on each side
      of the filter). Second, whether a filter will work will depend on
      details of the user’s environment. A filter may require an
      interpreter for a certain programming language to be available, as
      well as a library for manipulating the pandoc AST in JSON form.
      One cannot simply provide a filter that can be used by anyone who
      has a certain version of the pandoc executable.

      Starting with version 2.0, pandoc makes it possible to write
      filters in Lua without any external dependencies at all. A Lua
      interpreter (version 5.4) and a Lua library for creating pandoc
      filters is built into the pandoc executable. Pandoc data types are
      marshaled to Lua directly, avoiding the overhead of writing JSON
      to stdout and reading it from stdin.

      Here is an example of a Lua filter that converts strong
      emphasis to small caps:

      return {
  Strong = function (elem)
    return pandoc.SmallCaps(elem.content)
  end,
}


      or equivalently,

      function Strong(elem)
  return pandoc.SmallCaps(elem.content)
end


      This says: walk the AST, and when you find a Strong element,
      replace it with a SmallCaps element with the same content.

      To run it, save it in a file, say smallcaps.lua,
      and invoke pandoc with
      --lua-filter=smallcaps.lua.

      Here’s a quick performance comparison, converting the pandoc
      manual (MANUAL.txt) to HTML, with versions of the same JSON filter
      written in compiled Haskell (smallcaps) and
      interpreted Python (smallcaps.py):

      
      
      
      	Command
      	Time
      

      
      
      
      	pandoc
      	1.01s
      

      
      	pandoc --filter ./smallcaps
      	1.36s
      

      
      	pandoc --filter ./smallcaps.py
      	1.40s
      

      
      	pandoc --lua-filter ./smallcaps.lua
      	1.03s
      

      
      

      As you can see, the Lua filter avoids the substantial overhead
      associated with marshaling to and from JSON over a pipe.

      
      
      Lua filter structure

      Lua filters are tables with element names as keys and values
      consisting of functions acting on those elements.

      Filters are expected to be put into separate files and are
      passed via the --lua-filter command-line argument.
      For example, if a filter is defined in a file
      current-date.lua, then it would be applied like
      this:

      pandoc --lua-filter=current-date.lua -f markdown MANUAL.txt

      The --lua-filter option may be supplied multiple
      times. Pandoc applies all filters (including JSON filters
      specified via --filter and Lua filters specified via
      --lua-filter) in the order they appear on the command
      line.

      Pandoc expects each Lua file to return a filter. If there is no
      value returned by the filter script, then pandoc will try to
      generate a single filter by collecting all top-level functions
      whose names correspond to those of pandoc elements (e.g.,
      Str, Para, Meta, or
      Pandoc). (That is why the two examples above are
      equivalent.)

      It is currently also possible to return a list of filters from
      a Lua file which are called sequentially. Before the walk method was made available, this
      was the only way to run multiple filters from one Lua file.
      However, returning a list of filters is now discouraged in favor
      of using the walk method, and this
      functionality may be removed at some point.

      For each filter, the document is traversed and each element
      subjected to the filter. Elements for which the filter contains an
      entry (i.e. a function of the same name) are passed to Lua element
      filtering function. In other words, filter entries will be called
      for each corresponding element in the document, getting the
      respective element as input.

      The return value of a filter function must be one of the
      following:

      
      	nil: this means that the object should remain unchanged.

      	a pandoc object: this must be of the same type as the input
      and will replace the original object.

      	a list of pandoc objects: these will replace the original
      object; the list is merged with the neighbors of the original
      objects (spliced into the list the original object belongs to);
      returning an empty list deletes the object.

      

      The function’s output must result in an element of the same
      type as the input. This means a filter function acting on an
      inline element must return either nil, an inline, or a list of
      inlines, and a function filtering a block element must return one
      of nil, a block, or a list of block elements. Pandoc will throw an
      error if this condition is violated.

      If there is no function matching the element’s node type, then
      the filtering system will look for a more general fallback
      function. Two fallback functions are supported,
      Inline and Block. Each matches elements
      of the respective type.

      Elements without matching functions are left untouched.

      See module documentation for a
      list of pandoc elements.

      
      Filters on element sequences

      For some filtering tasks, it is necessary to know the order in
      which elements occur in the document. It is not enough then to
      inspect a single element at a time.

      There are two special function names, which can be used to
      define filters on lists of blocks or lists of inlines.

      
      	Inlines (inlines)

      	
      If present in a filter, this function will be called on all lists
      of inline elements, like the content of a Para (paragraph) block, or the description
      of an Image. The inlines
      argument passed to the function will be a List of Inline
      elements for each call.
      

      	Blocks (blocks)

      	
      If present in a filter, this function will be called on all lists
      of block elements, like the content of a MetaBlocks meta element block, on each
      item of a list, and the main content of the Pandoc document. The blocks
      argument passed to the function will be a List of Block
      elements for each call.
      

      

      These filter functions are special in that the result must
      either be nil, in which case the list is left unchanged, or must
      be a list of the correct type, i.e., the same type as the input
      argument. Single elements are not allowed as
      return values, as a single element in this context usually hints
      at a bug.

      See “Remove spaces
      before normal citations” for an example.

      This functionality has been added in pandoc 2.9.2.

      
      
      Traversal order

      The traversal order of filters can be selected by setting the
      key traverse to either 'topdown' or
      'typewise'; the default is
      'typewise'.

      Example:

      local filter = {
  traverse = 'topdown',
  -- ... filter functions ...
}
return filter


      Support for this was added in pandoc 2.17; previous versions
      ignore the traverse setting.

      
      Typewise traversal

      Element filter functions within a filter set are called in a
      fixed order, skipping any which are not present:

      
      	functions for Inline
      elements,

      	the Inlines filter
      function,

      	functions for Block
      elements ,

      	the Blocks filter
      function,

      	the Meta filter
      function, and last

      	the Pandoc filter
      function.

      

      It is still possible to force a different order by manually
      running the filters using the walk
      method. For example, if the filter for Meta is to be run
      before that for Str, one can write

      function Pandoc(doc)
  doc = doc:walk { Meta = Meta } -- (1)
  return doc:walk { Str = Str }  -- (2)
end


      
      
      Topdown traversal

      It is sometimes more natural to traverse the document tree
      depth-first from the root towards the leaves, and all in a single
      run.

      For example, a block list [Plain [Str "a"], Para [Str "b"]]
      will try the following filter functions, in order:
      Blocks, Plain, Inlines,
      Str, Para, Inlines,
      Str.

      Topdown traversals can be cut short by returning
      false as a second value from the filter function. No
      child-element of the returned element is processed in that
      case.

      For example, to exclude the contents of a footnote from being
      processed, one might write

      traverse = 'topdown'
function Note (n)
  return n, false
end


      
      
      
      Global variables

      Pandoc passes additional data to Lua filters by setting global
      variables.

      
      	FORMAT

      	
      The global FORMAT is set to the format of the pandoc
      writer being used (html5, latex, etc.),
      so the behavior of a filter can be made conditional on the
      eventual output format.
      

      	PANDOC_READER_OPTIONS

      	
      Table of the options which were provided to the parser. (ReaderOptions)
      

      	PANDOC_WRITER_OPTIONS

      	
      Table of the options that will be passed to the writer. While the
      object can be modified, the changes will not be
      picked up by pandoc. (WriterOptions)
      Accessing this variable in custom writers is
      deprecated. Starting with pandoc 3.0, it is set
      to a placeholder value (the default options) in custom writers.
      Access to the actual writer options is provided via the
      Writer or ByteStringWriter function, to
      which the options are passed as the second function argument.
      Since: pandoc 2.17
      

      	PANDOC_VERSION

      	
      Contains the pandoc version as a Version object which behaves like a
      numerically indexed table, most significant number first. E.g.,
      for pandoc 2.7.3, the value of the variable is equivalent to a
      table {2, 7, 3}. Use
      tostring(PANDOC_VERSION) to produce a version string.
      This variable is also set in custom writers.
      

      	PANDOC_API_VERSION

      	
      Contains the version of the pandoc-types API against which pandoc
      was compiled. It is given as a numerically indexed table, most
      significant number first. E.g., if pandoc was compiled against
      pandoc-types 1.17.3, then the value of the variable will behave
      like the table {1, 17, 3}. Use
      tostring(PANDOC_API_VERSION) to produce a version
      string. This variable is also set in custom writers.
      

      	PANDOC_SCRIPT_FILE

      	
      The name used to involve the filter. This value can be used to
      find files relative to the script file. This variable is also set
      in custom writers.
      

      	PANDOC_STATE

      	
      The state shared by all readers and writers. It is used by pandoc
      to collect and pass information. The value of this variable is of
      type CommonState and is read-only.
      

      	pandoc

      	
      The pandoc module, described in the next section, is
      available through the global pandoc. The other
      modules described herein are loaded as subfields under their
      respective name.
      

      	lpeg

      	
      This variable holds the lpeg module, a package based
      on Parsing Expression Grammars (PEG). It provides excellent
      parsing utilities and is documented on the official LPeg homepage.
      Pandoc uses a built-in version of the library, unless it has been
      configured by the package maintainer to rely on a system-wide
      installation.
      

      	re

      	
      Contains the LPeg.re module, which is built on top of LPeg and
      offers an implementation of a regex
      engine. Pandoc uses a built-in version of the library, unless
      it has been configured by the package maintainer to rely on a
      system-wide installation.
      

      

      
      
      
      Pandoc Module

      The pandoc Lua module is loaded into the filter’s
      Lua environment and provides a set of functions and constants to
      make creation and manipulation of elements easier. The global
      variable pandoc is bound to the module and should
      generally not be overwritten for this reason.

      Two major functionalities are provided by the module: element
      creator functions and access to some of pandoc’s main
      functionalities.

      
      Element creation

      Element creator functions like Str,
      Para, and Pandoc are designed to allow
      easy creation of new elements that are simple to use and can be
      read back from the Lua environment. Internally, pandoc uses these
      functions to create the Lua objects which are passed to element
      filter functions. This means that elements created via this module
      will behave exactly as those elements accessible through the
      filter function parameter.

      
      
      Exposed pandoc functionality

      Some pandoc functions have been made available in Lua:

      
      	walk_block and
      walk_inline allow
      filters to be applied inside specific block or inline
      elements;

      	read allows filters to
      parse strings into pandoc documents;

      	pipe runs an external
      command with input from and output to strings;

      	the pandoc.mediabag
      module allows access to the “mediabag,” which stores binary
      content such as images that may be included in the final
      document;

      	the pandoc.utils module
      contains various utility functions.

      

      
      
      
      Lua interpreter initialization

      Initialization of pandoc’s Lua interpreter can be controlled by
      placing a file init.lua in pandoc’s data directory. A
      common use-case would be to load additional modules, or even to
      alter default modules.

      The following snippet is an example of code that might be
      useful when added to init.lua. The snippet adds all
      Unicode-aware functions defined in the text module to the
      default string module, prefixed with the string
      uc_.

      for name, fn in pairs(require 'text') do
  string['uc_' .. name] = fn
end


      This makes it possible to apply these functions on strings
      using colon syntax (mystring:uc_upper()).

      
      
      Debugging Lua filters

      Many errors can be avoided by performing static analysis. luacheck
      may be used for this purpose. A Luacheck configuration file for
      pandoc filters is available at https://github.com/rnwst/pandoc-luacheckrc.

      William Lupton has written a Lua module with some handy
      functions for debugging Lua filters, including functions that can
      pretty-print the Pandoc AST elements manipulated by the filters:
      it is available at https://github.com/wlupton/pandoc-lua-logging.

      It is possible to use a debugging interface to halt execution
      and step through a Lua filter line by line as it is run inside
      Pandoc. This is accomplished using the remote-debugging interface
      of the package mobdebug.
      Although mobdebug can be run from the terminal, it is more useful
      run within the donation-ware Lua editor and IDE, ZeroBrane Studio.
      ZeroBrane offers a REPL console and UI to step-through and view
      all variables and state.

      ZeroBrane doesn’t come with Lua 5.4 bundled, but it can debug
      it, so you should install Lua 5.4, and then add mobdebug
      and its dependency luasocket
      using luarocks.
      ZeroBrane can use your Lua 5.4 install by adding
      path.lua = "/path/to/your/lua" in your ZeroBrane
      settings file. Next, open your Lua filter in ZeroBrane, and add
      require('mobdebug').start() at the line where you
      want your breakpoint. Then make sure the Project > Lua
      Interpreter is set to the “Lua” you added in settings and enable
      “Start Debugger Server” see
      detailed instructions here. Run Pandoc as you normally would,
      and ZeroBrane should break at the correct line.

      
      Common pitfalls

      
      	AST elements not updated

      	
      A filtered element will only be updated if the filter function
      returns a new element to replace it. A function like the below has
      no effect, as the function returns no value:
      function Str (str)
  str.text = string.upper(str.text)
end


      The correct version would be
      function Str (str)
  str.text = string.upper(str.text)
  return str
end


      

      	Pattern behavior is locale dependent

      	
      The character classes in Lua’s pattern library depend on the
      current locale: E.g., the character © will be treated
      as punctuation, and matched by the pattern %p, on
      CP-1252 locales, but not on systems using a UTF-8 locale.
      A reliable way to ensure unified handling of patterns and
      character classes is to use the “C” locale by adding
      os.setlocale 'C' to the top of the Lua script.
      

      	String library is not Unicode aware

      	
      Lua’s string library treats each byte as a single
      character. A function like string.upper will not have
      the intended effect when applied to words with non-ASCII
      characters. Similarly, a pattern like [☃] will match
      any of the bytes \240, \159,
      \154, and \178, but
      won’t match the “snowman” Unicode character.
      Use the pandoc.text module for
      Unicode-aware transformation, and consider using using the lpeg or
      re library for pattern matching.
      

      

      
      
      
      Examples

      The following filters are presented as examples. A repository
      of useful Lua filters (which may also serve as good examples) is
      available at https://github.com/pandoc/lua-filters.

      
      Macro substitution

      The following filter converts the string
      {{helloworld}} into emphasized text “Hello,
      World”.

      return {
  Str = function (elem)
    if elem.text == "{{helloworld}}" then
      return pandoc.Emph {pandoc.Str "Hello, World"}
    else
      return elem
    end
  end,
}


      
      
      Center images in LaTeX and
      HTML output

      For LaTeX, wrap an image in LaTeX snippets which cause the
      image to be centered horizontally. In HTML, the image element’s
      style attribute is used to achieve centering.

      -- Filter images with this function if the target format is LaTeX.
if FORMAT:match 'latex' then
  function Image (elem)
    -- Surround all images with image-centering raw LaTeX.
    return {
      pandoc.RawInline('latex', '\\hfill\\break{\\centering'),
      elem,
      pandoc.RawInline('latex', '\\par}')
    }
  end
end

-- Filter images with this function if the target format is HTML
if FORMAT:match 'html' then
  function Image (elem)
    -- Use CSS style to center image
    elem.attributes.style = 'margin:auto; display: block;'
    return elem
  end
end


      
      
      Setting the date in the metadata

      This filter sets the date in the document’s metadata to the
      current date, if a date isn’t already set:

      function Meta(m)
  if m.date == nil then
    m.date = os.date("%B %e, %Y")
    return m
  end
end


      
      
      Remove spaces before citations

      This filter removes all spaces preceding an “author-in-text”
      citation. In Markdown, author-in-text citations (e.g.,
      @citekey), must be preceded by a space. If these
      spaces are undesired, they must be removed with a filter.

      local function is_space_before_author_in_text(spc, cite)
  return spc and spc.t == 'Space'
    and cite and cite.t == 'Cite'
    -- there must be only a single citation, and it must have
    -- mode 'AuthorInText'
    and #cite.citations == 1
    and cite.citations[1].mode == 'AuthorInText'
end

function Inlines (inlines)
  -- Go from end to start to avoid problems with shifting indices.
  for i = #inlines-1, 1, -1 do
    if is_space_before_author_in_text(inlines[i], inlines[i+1]) then
      inlines:remove(i)
    end
  end
  return inlines
end


      
      
      Replacing placeholders with
      their metadata value

      Lua filter functions are run in the order

      
      Inlines → Blocks → Meta → Pandoc.

      

      Passing information from a higher level (e.g., metadata) to a
      lower level (e.g., inlines) is still possible by using two filters
      living in the same file:

      local vars = {}

local function get_vars (meta)
  for k, v in pairs(meta) do
    if pandoc.utils.type(v) == 'Inlines' then
      vars["%" .. k .. "%"] = {table.unpack(v)}
    end
  end
end

local function replace (el)
  if vars[el.text] then
    return pandoc.Span(vars[el.text])
  else
    return el
  end
end

function Pandoc(doc)
  return doc:walk { Meta = get_vars }:walk { Str = replace }
end


      If the contents of file occupations.md are

      ---
name: Samuel Q. Smith
occupation: Professor of Oenology
---

Name

:   %name%

Occupation

:   %occupation%


      then running
      pandoc --lua-filter=meta-vars.lua occupations.md will
      output:

      <dl>
<dt>Name</dt>
<dd><p><span>Samuel Q. Smith</span></p>
</dd>
<dt>Occupation</dt>
<dd><p><span>Professor of Oenology</span></p>
</dd>
</dl>


      Note that the placeholders must not contain any spaces,
      otherwise they will turn into two separate Str elements and the
      filter won’t work.

      
      
      Modifying pandoc’s
      MANUAL.txt for man pages

      This is the filter we use when converting
      MANUAL.txt to man pages. It converts level-1 headers
      to uppercase (using walk to transform inline
      elements inside headers), removes footnotes, and replaces links
      with regular text.

      -- we use pandoc.text to get a UTF-8 aware 'upper' function
local text = pandoc.text

function Header(el)
    if el.level == 1 then
      return el:walk {
        Str = function(el)
            return pandoc.Str(text.upper(el.text))
        end
      }
    end
end

function Link(el)
    return el.content
end

function Note(el)
    return {}
end


      
      
      Creating a handout from a paper

      This filter extracts all the numbered examples, section
      headers, block quotes, and figures from a document, in addition to
      any divs with class handout. (Note that only blocks
      at the “outer level” are included; this ignores blocks inside
      nested constructs, like list items.)

      -- creates a handout from an article, using its headings,
-- blockquotes, numbered examples, figures, and any
-- Divs with class "handout"

function Pandoc(doc)
    local hblocks = {}
    for i,el in pairs(doc.blocks) do
        if (el.t == "Div" and el.classes[1] == "handout") or
           (el.t == "BlockQuote") or
           (el.t == "OrderedList" and el.style == "Example") or
           (el.t == "Para" and #el.c == 1 and el.c[1].t == "Image") or
           (el.t == "Header") then
           table.insert(hblocks, el)
        end
    end
    return pandoc.Pandoc(hblocks, doc.meta)
end


      
      
      Counting words in a document

      This filter counts the words in the body of a document
      (omitting metadata like titles and abstracts), including words in
      code. It should be more accurate than wc -w run
      directly on a Markdown document, since the latter will count
      markup characters, like the # in front of an ATX
      header, or tags in HTML documents, as words. To run it,
      pandoc --lua-filter wordcount.lua myfile.md.

      -- counts words in a document

words = 0

wordcount = {
  Str = function(el)
    -- we don't count a word if it's entirely punctuation:
    if el.text:match("%P") then
        words = words + 1
    end
  end,

  Code = function(el)
    _,n = el.text:gsub("%S+","")
    words = words + n
  end,

  CodeBlock = function(el)
    _,n = el.text:gsub("%S+","")
    words = words + n
  end
}

function Pandoc(el)
    -- skip metadata, just count body:
    el.blocks:walk(wordcount)
    print(words .. " words in body")
    os.exit(0)
end


      
      
      Creating a table

      This filter creates a document that contains the following
      table with 5 columns. It serves as a working example of how to use
      the pandoc.Table
      constructor.

      
      This is my table caption.
      
      
      
      
      
      
      
      
      
      	This
      	is my
      	table
      	header
      	
      

      
      
      
      	Cell 1
      	Cell 2
      	Cell 3
      	
      	
      

      
      	Cell 4
      	Cell 5
      	Cell 6
      	
      	
      

      
      
      	This is my table footer.
      	
      

      

      

      Note that:

      
      	The number of columns in the resulting Table element is
      equal to the number of entries in the colspecs
      parameter.


      	A ColSpec object must contain
      the cell alignment, but the column width is optional.


      	A TableBody object is
      specified using a Lua table in the bodies parameter
      because there is no pandoc.TableBody
      constructor.


      

      function Pandoc ()
  local caption = pandoc.Caption( "This is my table caption." )
  local colspecs = {
    { pandoc.AlignLeft },
    { pandoc.AlignDefault }, 
    { pandoc.AlignCenter }, 
    { pandoc.AlignRight },
    { pandoc.AlignDefault }
  }
  local head = pandoc.TableHead{
    pandoc.Row{
      pandoc.Cell( "This" ), 
      pandoc.Cell( "is my" ), 
      pandoc.Cell( "table" ),
      pandoc.Cell( "header" )
    }
  }
  local bodies = {
    {
      attr={},
      body={ 
        pandoc.Row{
          pandoc.Cell( "Cell 1" ), 
          pandoc.Cell( "Cell 2" ), 
          pandoc.Cell( "Cell 3" )
        },
        pandoc.Row{
          pandoc.Cell( "Cell 4" ), 
          pandoc.Cell( "Cell 5" ), 
          pandoc.Cell( "Cell 6" )
        }
      },
      head={},
      row_head_columns=0
    }
  }
  local foot = pandoc.TableFoot{
    pandoc.Row{
      pandoc.Cell( "This is my table footer.", pandoc.AlignDefault, 1, 4 )
    }
  }
  return pandoc.Pandoc { 
    pandoc.Table(caption, colspecs, head, bodies, foot) 
  }
end


      
      
      
      Converting ABC code to music
      notation

      This filter replaces code blocks with class abc
      with images created by running their contents through
      abcm2ps and ImageMagick’s convert. (For
      more on ABC notation, see https://abcnotation.com.)

      Images are added to the mediabag. For output to binary formats,
      pandoc will use images in the mediabag. For textual formats, use
      --extract-media to specify a directory where the
      files in the mediabag will be written, or (for HTML only) use
      --embed-resources.

      -- Pandoc filter to process code blocks with class "abc" containing
-- ABC notation into images.
--
-- * Assumes that abcm2ps and ImageMagick's convert are in the path.
-- * For textual output formats, use --extract-media=abc-images
-- * For HTML formats, you may alternatively use --embed-resources

local filetypes = { html = {"png", "image/png"}
                  , latex = {"pdf", "application/pdf"}
                  }
local filetype = filetypes[FORMAT][1] or "png"
local mimetype = filetypes[FORMAT][2] or "image/png"

local function abc2eps(abc, filetype)
    local eps = pandoc.pipe("abcm2ps", {"-q", "-O", "-", "-"}, abc)
    local final = pandoc.pipe("convert", {"-", filetype .. ":-"}, eps)
    return final
end

function CodeBlock(block)
    if block.classes[1] == "abc" then
        local img = abc2eps(block.text, filetype)
        local fname = pandoc.sha1(img) .. "." .. filetype
        pandoc.mediabag.insert(fname, mimetype, img)
        return pandoc.Para{ pandoc.Image({pandoc.Str("abc tune")}, fname) }
    end
end


      
      
      Building images with TikZ

      This filter converts raw LaTeX TikZ environments into
      images. It works with both PDF and HTML output. The TikZ
      code is compiled to an image using pdflatex, and the
      image is converted from pdf to svg format using pdf2svg,
      so both of these must be in the system path. Converted images are
      cached in the working directory and given filenames based on a
      hash of the source, so that they need not be regenerated each time
      the document is built. (A more sophisticated version of this might
      put these in a special cache directory.)

      local system = require 'pandoc.system'

local tikz_doc_template = [[
\documentclass{standalone}
\usepackage{xcolor}
\usepackage{tikz}
\begin{document}
\nopagecolor
%s
\end{document}
]]

local function tikz2image(src, filetype, outfile)
  system.with_temporary_directory('tikz2image', function (tmpdir)
    system.with_working_directory(tmpdir, function()
      local f = io.open('tikz.tex', 'w')
      f:write(tikz_doc_template:format(src))
      f:close()
      os.execute('pdflatex tikz.tex')
      if filetype == 'pdf' then
        os.rename('tikz.pdf', outfile)
      else
        os.execute('pdf2svg tikz.pdf ' .. outfile)
      end
    end)
  end)
end

extension_for = {
  html = 'svg',
  html4 = 'svg',
  html5 = 'svg',
  latex = 'pdf',
  beamer = 'pdf' }

local function file_exists(name)
  local f = io.open(name, 'r')
  if f ~= nil then
    io.close(f)
    return true
  else
    return false
  end
end

local function starts_with(start, str)
  return str:sub(1, #start) == start
end


function RawBlock(el)
  if starts_with('\\begin{tikzpicture}', el.text) then
    local filetype = extension_for[FORMAT] or 'svg'
    local fbasename = pandoc.sha1(el.text) .. '.' .. filetype
    local fname = system.get_working_directory() .. '/' .. fbasename
    if not file_exists(fname) then
      tikz2image(el.text, filetype, fname)
    end
    return pandoc.Para({pandoc.Image({}, fbasename)})
  else
   return el
  end
end


      Example of use:

      pandoc --lua-filter tikz.lua -s -o cycle.html <<EOF
Here is a diagram of the cycle:

\begin{tikzpicture}

\def \n {5}
\def \radius {3cm}
\def \margin {8} % margin in angles, depends on the radius

\foreach \s in {1,...,\n}
{
  \node[draw, circle] at ({360/\n * (\s - 1)}:\radius) {$\s$};
  \draw[->, >=latex] ({360/\n * (\s - 1)+\margin}:\radius)
    arc ({360/\n * (\s - 1)+\margin}:{360/\n * (\s)-\margin}:\radius);
}
\end{tikzpicture}
EOF

      
      
      
      Lua type reference

      This section describes the types of objects available to Lua
      filters. See the pandoc module for
      functions to create these objects.

      
      Shared Properties

      
      clone

      clone ()

      All instances of the types listed here, with the exception of
      read-only objects, can be cloned via the clone()
      method.

      Usage:

      local emph = pandoc.Emph {pandoc.Str 'important'}
local cloned_emph = emph:clone()  -- note the colon

      
      
      
      Pandoc

      Pandoc document

      Values of this type can be created with the pandoc.Pandoc constructor.
      Pandoc values are equal in Lua if and only if they are equal in
      Haskell.

      
      	blocks

      	
      document content (Blocks)
      

      	meta

      	
      document meta information (Meta object)
      

      

      
      Methods

      
      normalize

      normalize(self)

      Perform a normalization of Pandoc documents. E.g., multiple
      successive spaces are collapsed, and tables are normalized, so
      that all rows and columns contain the same number of cells.

      Parameters:

      
      	self

      	
      the element (Pandoc)
      

      

      Results:

      
      	cloned and normalized document. (Pandoc)

      

      
      
      
      walk

      walk(self, lua_filter)

      Applies a Lua filter to the Pandoc element. Just as for
      full-document filters, the order in which elements are traversed
      can be controlled by setting the traverse field of
      the filter; see the section on traversal order. Returns a (deep) copy
      on which the filter has been applied: the original element is left
      untouched.

      Parameters:

      
      	self

      	
      the element (Pandoc)
      

      	lua_filter

      	
      map of filter functions (table)
      

      

      Result:

      
      	filtered document (Pandoc)

      

      Usage:

      -- returns `pandoc.Pandoc{pandoc.Para{pandoc.Str 'Bye'}}`
return pandoc.Pandoc{pandoc.Para('Hi')}:walk {
  Str = function (_) return 'Bye' end,
}

      
      
      
      Meta

      Meta information on a document; string-indexed collection of MetaValues.

      Values of this type can be created with the pandoc.Meta constructor. Meta
      values are equal in Lua if and only if they are equal in
      Haskell.

      
      
      MetaValue

      Document meta information items. This is not a separate type,
      but describes a set of types that can be used in places were a
      MetaValue is expected. The types correspond to the following
      Haskell type constructors:

      
      	boolean → MetaBool

      	string or number → MetaString

      	Inlines → MetaInlines

      	Blocks → MetaBlocks

      	List/integer indexed table → MetaList

      	string-indexed table → MetaMap

      

      The corresponding constructors pandoc.MetaBool, pandoc.MetaString, pandoc.MetaInlines, pandoc.MetaBlocks, pandoc.MetaList, and pandoc.MetaMap can be used
      to ensure that a value is treated in the intended way. E.g., an
      empty table is normally treated as a MetaMap, but can
      be made into an empty MetaList by calling
      pandoc.MetaList{}. However, the same can be
      accomplished by using the generic functions like
      pandoc.List, pandoc.Inlines, or
      pandoc.Blocks.

      Use the function pandoc.utils.type to
      get the type of a metadata value.

      
      
      Block

      Block values are equal in Lua if and only if they are equal in
      Haskell.

      
      Common methods

      
      walk

      walk(self, lua_filter)

      Applies a Lua filter to the block element. Just as for
      full-document filters, the order in which elements are traversed
      can be controlled by setting the traverse field of
      the filter; see the section on traversal order. Returns a (deep) copy
      on which the filter has been applied: the original element is left
      untouched.

      Note that the filter is applied to the subtree, but not to the
      self block element. The rationale is that otherwise
      the element could be deleted by the filter, or replaced with
      multiple block elements, which might lead to possibly unexpected
      results.

      Parameters:

      
      	self

      	
      the element (Block)
      

      	lua_filter

      	
      map of filter functions (table)
      

      

      Result:

      
      	filtered block (Block)

      

      Usage:

      -- returns `pandoc.Para{pandoc.Str 'Bye'}`
return pandoc.Para('Hi'):walk {
  Str = function (_) return 'Bye' end,
}

      
      
      
      BlockQuote

      A block quote element.

      Values of this type can be created with the pandoc.BlockQuote
      constructor.

      Fields:

      
      	content

      	
      block content (Blocks)
      

      	tag, t

      	
      the literal BlockQuote (string)
      

      

      
      
      BulletList

      A bullet list.

      Values of this type can be created with the pandoc.BulletList
      constructor.

      Fields:

      
      	content

      	
      list items (List of items, i.e., List of Blocks)
      

      	tag, t

      	
      the literal BulletList (string)
      

      

      
      
      CodeBlock

      Block of code.

      Values of this type can be created with the pandoc.CodeBlock
      constructor.

      Fields:

      
      	text

      	
      code string (string)
      

      	attr

      	
      element attributes (Attr)
      

      	identifier

      	
      alias for attr.identifier (string)
      

      	classes

      	
      alias for attr.classes (List
      of strings)
      

      	attributes

      	
      alias for attr.attributes (Attributes)
      

      	tag, t

      	
      the literal CodeBlock (string)
      

      

      
      
      DefinitionList

      Definition list, containing terms and their explanation.

      Values of this type can be created with the pandoc.DefinitionList
      constructor.

      Fields:

      
      	content

      	
      list of items
      

      	tag, t

      	
      the literal DefinitionList (string)
      

      

      
      
      Div

      Generic block container with attributes.

      Values of this type can be created with the pandoc.Div constructor.

      Fields:

      
      	content

      	
      block content (Blocks)
      

      	attr

      	
      element attributes (Attr)
      

      	identifier

      	
      alias for attr.identifier (string)
      

      	classes

      	
      alias for attr.classes (List
      of strings)
      

      	attributes

      	
      alias for attr.attributes (Attributes)
      

      	tag, t

      	
      the literal Div (string)
      

      

      
      
      Figure

      Figure with caption and arbitrary block contents.

      Values of this type can be created with the pandoc.Figure
      constructor.

      Fields:

      
      	content

      	
      block content (Blocks)
      

      	caption

      	
      figure caption (Caption)
      

      	attr

      	
      element attributes (Attr)
      

      	identifier

      	
      alias for attr.identifier (string)
      

      	classes

      	
      alias for attr.classes (List
      of strings)
      

      	attributes

      	
      alias for attr.attributes (Attributes)
      

      	tag, t

      	
      the literal Figure (string)
      

      

      
      
      
      HorizontalRule

      A horizontal rule.

      Values of this type can be created with the pandoc.HorizontalRule
      constructor.

      Fields:

      
      	tag, t

      	
      the literal HorizontalRule (string)
      

      

      
      
      LineBlock

      A line block, i.e. a list of lines, each separated from the
      next by a newline.

      Values of this type can be created with the pandoc.LineBlock
      constructor.

      Fields:

      
      	content

      	
      inline content (List of lines, i.e. List of Inlines)
      

      	tag, t

      	
      the literal LineBlock (string)
      

      

      
      
      OrderedList

      An ordered list.

      Values of this type can be created with the pandoc.OrderedList
      constructor.

      Fields:

      
      	content

      	
      list items (List of items, i.e., List of Blocks)
      

      	listAttributes

      	
      list parameters (ListAttributes)
      

      	start

      	
      alias for listAttributes.start (integer)
      

      	style

      	
      alias for listAttributes.style (string)
      

      	delimiter

      	
      alias for listAttributes.delimiter (string)
      

      	tag, t

      	
      the literal OrderedList (string)
      

      

      
      
      Para

      A paragraph.

      Values of this type can be created with the pandoc.Para constructor.

      Fields:

      
      	content

      	
      inline content (Inlines)
      

      	tag, t

      	
      the literal Para (string)
      

      

      
      
      Plain

      Plain text, not a paragraph.

      Values of this type can be created with the pandoc.Plain
      constructor.

      Fields:

      
      	content

      	
      inline content (Inlines)
      

      	tag, t

      	
      the literal Plain (string)
      

      

      
      
      RawBlock

      Raw content of a specified format.

      Values of this type can be created with the pandoc.RawBlock
      constructor.

      Fields:

      
      	format

      	
      format of content (string)
      

      	text

      	
      raw content (string)
      

      	tag, t

      	
      the literal RawBlock (string)
      

      

      
      
      Table

      A table.

      Values of this type can be created with the pandoc.Table
      constructor.

      Fields:

      
      	attr

      	
      table attributes (Attr)
      

      	caption

      	
      table caption (Caption)
      

      	colspecs

      	
      column specifications, i.e., alignments and widths (List of ColSpecs)
      

      	head

      	
      table head (TableHead)
      

      	bodies

      	
      table bodies (List of TableBodys)
      

      	foot

      	
      table foot (TableFoot)
      

      	identifier

      	
      alias for attr.identifier (string)
      

      	classes

      	
      alias for attr.classes (List
      of strings)
      

      	attributes

      	
      alias for attr.attributes (Attributes)
      

      	tag, t

      	
      the literal Table (string)
      

      

      A table cell is a list of
      blocks.

      Alignment is a string
      value indicating the horizontal alignment of a table column.
      AlignLeft, AlignRight, and
      AlignCenter leads cell content to be left-aligned,
      right-aligned, and centered, respectively. The default alignment
      is AlignDefault (often equivalent to centered).

      
      
      
      Blocks

      List of Block elements, with the same
      methods as a generic List. It is usually
      not necessary to create values of this type in user scripts, as
      pandoc can convert other types into Blocks wherever a value of
      this type is expected:

      
      	a list of Block (or Block-like)
      values is used directly;

      	a single Inlines value is wrapped
      into a Plain element;

      	string values are turned into an Inlines value by splitting the string
      into words (see Inlines), and then
      wrapping the result into a Plain singleton.

      

      
      Methods

      Lists of type Blocks share all methods available
      in generic lists, see the pandoc.List
      module.

      Additionally, the following methods are available on Blocks
      values:

      
      walk

      walk(self, lua_filter)

      Applies a Lua filter to the Blocks list. Just as for
      full-document filters, the order in which elements are traversed
      can be controlled by setting the traverse field of
      the filter; see the section on traversal order. Returns a (deep) copy
      on which the filter has been applied: the original list is left
      untouched.

      Parameters:

      
      	self

      	
      the list (Blocks)
      

      	lua_filter

      	
      map of filter functions (table)
      

      

      Result:

      
      	filtered list (Blocks)

      

      Usage:

      -- returns `pandoc.Blocks{pandoc.Para('Salve!')}`
return pandoc.Blocks{pandoc.Plain('Salve!)}:walk {
  Plain = function (p) return pandoc.Para(p.content) end,
}

      
      
      
      
      Inline

      Inline values are equal in Lua if and only if they are equal in
      Haskell.

      
      Common methods

      
      walk

      walk(self, lua_filter)

      Applies a Lua filter to the Inline element. Just as for
      full-document filters, the order in which elements are traversed
      can be controlled by setting the traverse field of
      the filter; see the section on traversal order. Returns a (deep) copy
      on which the filter has been applied: the original element is left
      untouched.

      Note that the filter is applied to the subtree, but not to the
      self inline element. The rationale is that otherwise
      the element could be deleted by the filter, or replaced with
      multiple inline elements, which might lead to possibly unexpected
      results.

      Parameters:

      
      	self

      	
      the element (Inline)
      

      	lua_filter

      	
      map of filter functions (table)
      

      

      Result:

      
      	filtered inline element (Inline)

      

      Usage:

      -- returns `pandoc.SmallCaps('SPQR)`
return pandoc.SmallCaps('spqr'):walk {
  Str = function (s) return string.upper(s.text) end,
}

      
      
      
      Cite

      Citation.

      Values of this type can be created with the pandoc.Cite constructor.

      Fields:

      
      	content

      	
      (Inlines)
      

      	citations

      	
      citation entries (List of Citations)
      

      	tag, t

      	
      the literal Cite (string)
      

      

      
      
      Code

      Inline code

      Values of this type can be created with the pandoc.Code constructor.

      Fields:

      
      	text

      	
      code string (string)
      

      	attr

      	
      attributes (Attr)
      

      	identifier

      	
      alias for attr.identifier (string)
      

      	classes

      	
      alias for attr.classes (List
      of strings)
      

      	attributes

      	
      alias for attr.attributes (Attributes)
      

      	tag, t

      	
      the literal Code (string)
      

      

      
      
      Emph

      Emphasized text

      Values of this type can be created with the pandoc.Emph constructor.

      Fields:

      
      	content

      	
      inline content (Inlines)
      

      	tag, t

      	
      the literal Emph (string)
      

      

      
      
      Image

      Image: alt text (list of inlines), target

      Values of this type can be created with the pandoc.Image
      constructor.

      Fields:

      
      	caption

      	
      text used to describe the image (Inlines)
      

      	src

      	
      path to the image file (string)
      

      	title

      	
      brief image description (string)
      

      	attr

      	
      attributes (Attr)
      

      	identifier

      	
      alias for attr.identifier (string)
      

      	classes

      	
      alias for attr.classes (List
      of strings)
      

      	attributes

      	
      alias for attr.attributes (Attributes)
      

      	tag, t

      	
      the literal Image (string)
      

      

      
      
      LineBreak

      Hard line break

      Values of this type can be created with the pandoc.LineBreak
      constructor.

      Fields:

      
      	tag, t

      	
      the literal LineBreak (string)
      

      

      
      
      Link

      Hyperlink: alt text (list of inlines), target

      Values of this type can be created with the pandoc.Link constructor.

      Fields:

      
      	attr

      	
      attributes (Attr)
      

      	content

      	
      text for this link (Inlines)
      

      	target

      	
      the link target (string)
      

      	title

      	
      brief link description
      

      	identifier

      	
      alias for attr.identifier (string)
      

      	classes

      	
      alias for attr.classes (List
      of strings)
      

      	attributes

      	
      alias for attr.attributes (Attributes)
      

      	tag, t

      	
      the literal Link (string)
      

      

      
      
      Math

      TeX math (literal)

      Values of this type can be created with the pandoc.Math constructor.

      Fields:

      
      	mathtype

      	
      specifier determining whether the math content should be shown
      inline (InlineMath) or on a separate line
      (DisplayMath) (string)
      

      	text

      	
      math content (string)
      

      	tag, t

      	
      the literal Math (string)
      

      

      
      
      Note

      Footnote or endnote

      Values of this type can be created with the pandoc.Note constructor.

      Fields:

      
      	content

      	
      (Blocks)
      

      	tag, t

      	
      the literal Note (string)
      

      

      
      
      Quoted

      Quoted text

      Values of this type can be created with the pandoc.Quoted
      constructor.

      Fields:

      
      	quotetype

      	
      type of quotes to be used; one of SingleQuote or
      DoubleQuote (string)
      

      	content

      	
      quoted text (Inlines)
      

      	tag, t

      	
      the literal Quoted (string)
      

      

      
      
      RawInline

      Raw inline

      Values of this type can be created with the pandoc.RawInline
      constructor.

      Fields:

      
      	format

      	
      the format of the content (string)
      

      	text

      	
      raw content (string)
      

      	tag, t

      	
      the literal RawInline (string)
      

      

      
      
      SmallCaps

      Small caps text

      Values of this type can be created with the pandoc.SmallCaps
      constructor.

      Fields:

      
      	content

      	
      (Inlines)
      

      	tag, t

      	
      the literal SmallCaps (string)
      

      

      
      
      SoftBreak

      Soft line break

      Values of this type can be created with the pandoc.SoftBreak
      constructor.

      Fields:

      
      	tag, t

      	
      the literal SoftBreak (string)
      

      

      
      
      Space

      Inter-word space

      Values of this type can be created with the pandoc.Space
      constructor.

      Fields:

      
      	tag, t

      	
      the literal Space (string)
      

      

      
      
      Span

      Generic inline container with attributes

      Values of this type can be created with the pandoc.Span constructor.

      Fields:

      
      	attr

      	
      attributes (Attr)
      

      	content

      	
      wrapped content (Inlines)
      

      	identifier

      	
      alias for attr.identifier (string)
      

      	classes

      	
      alias for attr.classes (List
      of strings)
      

      	attributes

      	
      alias for attr.attributes (Attributes)
      

      	tag, t

      	
      the literal Span (string)
      

      

      
      
      Str

      Text

      Values of this type can be created with the pandoc.Str constructor.

      Fields:

      
      	text

      	
      content (string)
      

      	tag, t

      	
      the literal Str (string)
      

      

      
      
      Strikeout

      Strikeout text

      Values of this type can be created with the pandoc.Strikeout
      constructor.

      Fields:

      
      	content

      	
      inline content (Inlines)
      

      	tag, t

      	
      the literal Strikeout (string)
      

      

      
      
      Strong

      Strongly emphasized text

      Values of this type can be created with the pandoc.Strong
      constructor.

      Fields:

      
      	content

      	
      inline content (Inlines)
      

      	tag, t

      	
      the literal Strong (string)
      

      

      
      
      Subscript

      Subscripted text

      Values of this type can be created with the pandoc.Subscript
      constructor.

      Fields:

      
      	content

      	
      inline content (Inlines)
      

      	tag, t

      	
      the literal Subscript (string)
      

      

      
      
      Superscript

      Superscripted text

      Values of this type can be created with the pandoc.Superscript
      constructor.

      Fields:

      
      	content

      	
      inline content (Inlines)
      

      	tag, t

      	
      the literal Superscript (string)
      

      

      
      
      Underline

      Underlined text

      Values of this type can be created with the pandoc.Underline
      constructor.

      Fields:

      
      	content

      	
      inline content (Inlines)
      

      	tag, t

      	
      the literal Underline (string)
      

      

      
      
      
      Inlines

      List of Inline elements, with the
      same methods as a generic List. It is
      usually not necessary to create values of this type in user
      scripts, as pandoc can convert other types into Inlines wherever a
      value of this type is expected:

      
      	lists of Inline (or Inline-like)
      values are used directly;

      	single Inline values are converted
      into a list containing just that element;

      	String values are split into words, converting line breaks
      into SoftBreak elements, and other
      whitespace characters into Spaces.

      

      
      Methods

      Lists of type Inlines share all methods available
      in generic lists, see the pandoc.List
      module.

      Additionally, the following methods are available on
      Inlines values:

      
      walk

      walk(self, lua_filter)

      Applies a Lua filter to the Inlines list. Just as for
      full-document filters, the order in which elements are handled are
      Inline → Inlines → Block → Blocks. The filter is applied to all
      list items and to the list itself. Returns a (deep) copy
      on which the filter has been applied: the original list is left
      untouched.

      Parameters:

      
      	self

      	
      the list (Inlines)
      

      	lua_filter

      	
      map of filter functions (table)
      

      

      Result:

      
      	filtered list (Inlines)

      

      Usage:

      -- returns `pandoc.Inlines{pandoc.SmallCaps('SPQR')}`
return pandoc.Inlines{pandoc.Emph('spqr')}:walk {
  Str = function (s) return string.upper(s.text) end,
  Emph = function (e) return pandoc.SmallCaps(e.content) end,
}

      
      
      
      
      Element components

      
      Attr

      A set of element attributes. Values of this type can be created
      with the pandoc.Attr
      constructor. For convenience, it is usually not necessary to
      construct the value directly if it is part of an element, and it
      is sufficient to pass an HTML-like table. E.g., to create a span
      with identifier “text” and classes “a” and “b”, one can write:

      local span = pandoc.Span('text', {id = 'text', class = 'a b'})

      This also works when using the attr setter:

      local span = pandoc.Span 'text'
span.attr = {id = 'text', class = 'a b', other_attribute = '1'}

      Attr values are equal in Lua if and only if they are equal in
      Haskell.

      Fields:

      
      	identifier

      	
      element identifier (string)
      

      	classes

      	
      element classes (List of strings)
      

      	attributes

      	
      collection of key/value pairs (Attributes)
      

      

      
      
      Attributes

      List of key/value pairs. Values can be accessed by using keys
      as indices to the list table.

      Attributes values are equal in Lua if and only if they are
      equal in Haskell.

      
      
      Caption

      The caption of a table, with an optional short caption.

      Fields:

      
      	long

      	
      long caption (Blocks)
      

      	short

      	
      short caption (Inlines)
      

      

      
      
      Cell

      A table cell.

      Fields:

      
      	attr

      	
      cell attributes
      

      	alignment

      	
      individual cell alignment (Alignment).
      

      	contents

      	
      cell contents (Blocks).
      

      	col_span

      	
      number of columns spanned by the cell; the width of the cell in
      columns (integer).
      

      	row_span

      	
      number of rows spanned by the cell; the height of the cell in rows
      (integer).
      

      	identifier

      	
      alias for attr.identifier (string)
      

      	classes

      	
      alias for attr.classes (List
      of strings)
      

      	attributes

      	
      alias for attr.attributes (Attributes)
      

      

      
      
      Citation

      Single citation entry

      Values of this type can be created with the pandoc.Citation
      constructor.

      Citation values are equal in Lua if and only if they are equal
      in Haskell.

      Fields:

      
      	id

      	
      citation identifier, e.g., a bibtex key (string)
      

      	mode

      	
      citation mode, one of AuthorInText,
      SuppressAuthor, or NormalCitation
      (string)
      

      	prefix

      	
      citation prefix (Inlines)
      

      	suffix

      	
      citation suffix (Inlines)
      

      	note_num

      	
      note number (integer)
      

      	hash

      	
      hash (integer)
      

      

      
      
      ColSpec

      Column alignment and width specification for a single table
      column.

      This is a pair, i.e., a plain table, with the following
      components:

      
      	cell alignment (Alignment).

      	table column width, as a fraction of the page width
      (number).

      

      
      
      ListAttributes

      List attributes

      Values of this type can be created with the pandoc.ListAttributes
      constructor.

      Fields:

      
      	start

      	
      number of the first list item (integer)
      

      	style

      	
      style used for list numbers; possible values are
      DefaultStyle, Example,
      Decimal, LowerRoman,
      UpperRoman, LowerAlpha, and
      UpperAlpha (string)
      

      	delimiter

      	
      delimiter of list numbers; one of DefaultDelim,
      Period, OneParen, and
      TwoParens (string)
      

      

      
      
      Row

      A table row.

      Fields:

      
      	attr

      	
      element attributes (Attr)
      

      	cells

      	
      list of table cells (List of Cells)
      

      

      
      
      TableBody

      A body of a table, with an intermediate head and the specified
      number of row header columns.

      Fields:

      
      	attr

      	
      table body attributes (Attr)
      

      	body

      	
      table body rows (List of Rows)
      

      	head

      	
      intermediate head (List of Rows)
      

      	row_head_columns

      	
      number of columns taken up by the row head of each row of a TableBody. The row body takes up the
      remaining columns.
      

      

      
      
      TableFoot

      The foot of a table.

      Fields:

      
      	attr

      	
      element attributes (Attr)
      

      	rows

      	
      list of rows (List of Rows)
      

      	identifier

      	
      alias for attr.identifier (string)
      

      	classes

      	
      alias for attr.classes (List
      of strings)
      

      	attributes

      	
      alias for attr.attributes (Attributes)
      

      

      
      
      TableHead

      The head of a table.

      Fields:

      
      	attr

      	
      element attributes (Attr)
      

      	rows

      	
      list of rows (List of Rows)
      

      	identifier

      	
      alias for attr.identifier (string)
      

      	classes

      	
      alias for attr.classes (List
      of strings)
      

      	attributes

      	
      alias for attr.attributes (Attributes)
      

      

      
      
      
      ReaderOptions

      Pandoc reader options

      Fields:

      
      	abbreviations

      	
      set of known abbreviations (set of strings)
      

      	columns

      	
      number of columns in terminal (integer)
      

      	default_image_extension

      	
      default extension for images (string)
      

      	extensions

      	
      string representation of the syntax extensions bit field (sequence
      of strings)
      

      	indented_code_classes

      	
      default classes for indented code blocks (list of strings)
      

      	standalone

      	
      whether the input was a standalone document with header (boolean)
      

      	strip_comments

      	
      HTML comments are stripped instead of parsed as raw HTML (boolean)
      

      	tab_stop

      	
      width (i.e. equivalent number of spaces) of tab stops (integer)
      

      	track_changes

      	
      track changes setting for docx; one of
      accept-changes, reject-changes, and
      all-changes (string)
      

      

      
      
      WriterOptions

      Pandoc writer options

      Fields:

      
      	chunk_template

      	
      Template used to generate chunked HTML filenames (string)
      

      	cite_method

      	
      How to print cites – one of ‘citeproc’, ‘natbib’, or ‘biblatex’
      (string)
      

      	columns

      	
      Characters in a line (for text wrapping) (integer)
      

      	dpi

      	
      DPI for pixel to/from inch/cm conversions (integer)
      

      	email_obfuscation

      	
      How to obfuscate emails – one of ‘none’, ‘references’, or
      ‘javascript’ (string)
      

      	epub_chapter_level

      	
      Header level for chapters, i.e., how the document is split into
      separate files (integer)
      

      	epub_fonts

      	
      Paths to fonts to embed (sequence of strings)
      

      	epub_metadata

      	
      Metadata to include in EPUB (string|nil)
      

      	epub_subdirectory

      	
      Subdir for epub in OCF (string)
      

      	extensions

      	
      Markdown extensions that can be used (sequence of strings)
      

      	highlight_style

      	
      Style to use for highlighting; see the output of
      pandoc --print-highlight-style=... for an example
      structure. The value nil means that no highlighting
      is used. (table|nil)
      

      	html_math_method

      	
      How to print math in HTML; one of ‘plain’, ‘mathjax’, ‘mathml’,
      ‘webtex’, ‘katex’, ‘gladtex’, or a table with keys
      method and url. (string|table)
      

      	html_q_tags

      	
      Use <q> tags for quotes in HTML (boolean)
      

      	identifier_prefix

      	
      Prefix for section & note ids in HTML and for footnote marks
      in markdown (string)
      

      	incremental

      	
      True if lists should be incremental (boolean)
      

      	listings

      	
      Use listings package for code (boolean)
      

      	number_offset

      	
      Starting number for section, subsection, … (sequence of integers)
      

      	number_sections

      	
      Number sections in LaTeX (boolean)
      

      	prefer_ascii

      	
      Prefer ASCII representations of characters when possible (boolean)
      

      	reference_doc

      	
      Path to reference document if specified (string|nil)
      

      	reference_links

      	
      Use reference links in writing markdown, rst (boolean)
      

      	reference_location

      	
      Location of footnotes and references for writing markdown; one of
      ‘end-of-block’, ‘end-of-section’, ‘end-of-document’. The common
      prefix may be omitted when setting this value. (string)
      

      	section_divs

      	
      Put sections in div tags in HTML (boolean)
      

      	setext_headers

      	
      Use setext headers for levels 1-2 in markdown (boolean)
      

      	slide_level

      	
      Force header level of slides (integer|nil)
      

      	tab_stop

      	
      Tabstop for conversion btw spaces and tabs (integer)
      

      	table_of_contents

      	
      Include table of contents (boolean)
      

      	template

      	
      Template to use (Template|nil)
      

      	toc_depth

      	
      Number of levels to include in TOC (integer)
      

      	top_level_division

      	
      Type of top-level divisions; one of ‘top-level-part’,
      ‘top-level-chapter’, ‘top-level-section’, or ‘top-level-default’.
      The prefix top-level may be omitted when setting this
      value. (string)
      

      	variables

      	
      Variables to set in template; string-indexed table (table)
      

      	wrap_text

      	
      Option for wrapping text; one of ‘wrap-auto’, ‘wrap-none’, or
      ‘wrap-preserve’. The wrap- prefix may be omitted when
      setting this value. (string)
      

      

      
      
      CommonState

      The state used by pandoc to collect information and make it
      available to readers and writers.

      Fields:

      
      	input_files

      	
      List of input files from command line (List of strings)
      

      	output_file

      	
      Output file from command line (string or nil)
      

      	log

      	
      A list of log messages (List of LogMessages)
      

      	request_headers

      	
      Headers to add for HTTP requests; table with header names as keys
      and header contents as value (table)
      

      	resource_path

      	
      Path to search for resources like included images (List of strings)
      

      	source_url

      	
      Absolute URL or directory of first source file (string or nil)
      

      	user_data_dir

      	
      Directory to search for data files (string or nil)
      

      	trace

      	
      Whether tracing messages are issued (boolean)
      

      	verbosity

      	
      Verbosity level; one of INFO, WARNING,
      ERROR (string)
      

      

      
      
      Doc

      Reflowable plain-text document. A Doc value can be rendered and
      reflown to fit a given column width.

      The pandoc.layout module
      can be used to create and modify Doc values. All functions in that
      module that take a Doc value as their first argument are also
      available as Doc methods. E.g.,
      (pandoc.layout.literal 'text'):render().

      If a string is passed to a function expecting a Doc, then the
      string is treated as a literal value. I.e., the following two
      lines are equivalent:

      test = pandoc.layout.quotes(pandoc.layout.literal 'this')
test = pandoc.layout.quotes('this')


      
      Operators

      
      ..

      Concatenate two Doc elements.

      
      
      +

      Concatenate two Docs, inserting a reflowable space
      between them.

      
      
      /

      If a and b are Doc
      elements, then a / b puts a above
      b.

      
      
      //

      If a and b are Doc
      elements, then a // b puts a above
      b, inserting a blank line between them.

      
      
      
      
      List

      A list is any Lua table with integer indices. Indices start at
      one, so if alist = {'value'} then
      alist[1] == 'value'.

      Lists, when part of an element, or when generated during
      marshaling, are made instances of the pandoc.List
      type for convenience. The pandoc.List type is defined
      in the pandoc.List
      module. See there for available methods.

      Values of this type can be created with the pandoc.List constructor,
      turning a normal Lua table into a List.

      
      
      LogMessage

      A pandoc log message. Objects have no fields, but can be
      converted to a string via tostring.

      
      
      SimpleTable

      A simple table is a table structure which resembles the old
      (pre pandoc 2.10) Table type. Bi-directional conversion from and
      to Tables is possible with the pandoc.utils.to_simple_table
      and pandoc.utils.from_simple_table
      function, respectively. Instances of this type can also be created
      directly with the pandoc.SimpleTable
      constructor.

      Fields:

      
      	caption

      	
      Inlines
      

      	aligns

      	
      column alignments (List of Alignments)
      

      	widths

      	
      column widths; a (List of numbers)
      

      	headers

      	
      table header row (List of simple cells,
      i.e., List of Blocks)
      

      	rows

      	
      table rows (List of rows, where a row is
      a list of simple cells, i.e., List of Blocks)
      

      

      
      
      Template

      Opaque type holding a compiled template.

      
      
      Version

      A version object. This represents a software version like
      “2.7.3”. The object behaves like a numerically indexed table,
      i.e., if version represents the version
      2.7.3, then

      version[1] == 2
version[2] == 7
version[3] == 3
#version == 3   -- length

      Comparisons are performed element-wise, i.e.

      Version '1.12' > Version '1.9'

      Values of this type can be created with the pandoc.types.Version
      constructor.

      
      must_be_at_least

      must_be_at_least(actual, expected [, error_message])

      Raise an error message if the actual version is older than the
      expected version; does nothing if actual is equal to
      or newer than the expected version.

      Parameters:

      
      	actual

      	
      actual version specifier (Version)
      

      	expected

      	
      minimum expected version (Version)
      

      	error_message

      	
      optional error message template. The string is used as format
      string, with the expected and actual versions as arguments.
      Defaults to "expected version %s or newer, got %s".
      

      

      Usage:

      PANDOC_VERSION:must_be_at_least '2.7.3'
PANDOC_API_VERSION:must_be_at_least(
  '1.17.4',
  'pandoc-types is too old: expected version %s, got %s'
)

      
      
      
      Chunk

      Part of a document; usually chunks are each written to a
      separate file.

      Fields:

      
      	heading

      	
      heading text (Inlines)
      

      	id

      	
      identifier (string)
      

      	level

      	
      level of topmost heading in chunk (integer)
      

      	number

      	
      chunk number (integer)
      

      	section_number

      	
      hierarchical section number (string)
      

      	path

      	
      target filepath for this chunk (string)
      

      	up

      	
      link to the enclosing section, if any (Chunk|nil)
      

      	prev

      	
      link to the previous section, if any (Chunk|nil)
      

      	next

      	
      link to the next section, if any (Chunk|nil)
      

      	unlisted

      	
      whether the section in this chunk should be listed in the TOC even
      if the chunk has no section number. (boolean)
      

      	contents

      	
      the chunk’s block contents (Blocks)
      

      

      
      
      ChunkedDoc

      A Pandoc document divided into Chunks.

      The table of contents info in field toc is
      rose-tree structure represented as a list. The node item is always
      placed at index 0; subentries make up the rest of the
      list. Each node item contains the fields title (Inlines), number
      (string|nil), id (string), path
      (string), and level (integer).

      Fields:

      
      	chunks

      	
      list of chunks that make up the document (list of Chunks).
      

      	meta

      	
      the document’s metadata (Meta)
      

      	toc

      	
      table of contents information (table)
      

      

      
      
      
      
      Module pandoc

      Fields and functions for pandoc scripts; includes constructors
      for document tree elements, functions to parse text in a given
      format, and functions to filter and modify a subtree.

      
      Fields

      
      readers

      Set of formats that pandoc can parse. All keys in this table
      can be used as the format value in
      pandoc.read. (table)

      
      
      writers

      Set of formats that pandoc can generate. All keys in this table
      can be used as the format value in
      pandoc.write. (table)

      
      
      
      Functions

      
      Pandoc

      Pandoc (blocks[, meta])

      Parameters:

      
      	blocks

      	
      document contents (Blocks)
      

      	meta

      	
      document metadata (Meta)
      

      

      Returns:

      
      	new Pandoc document (Pandoc)

      

      
      
      Meta

      Meta (meta)

      Parameters:

      
      	meta

      	
      table containing meta information (table)
      

      

      Returns:

      
      	new Meta table (table)

      

      
      
      MetaBlocks

      MetaBlocks (content)

      Creates a value to be used as a MetaBlocks value in meta data;
      creates a copy of the input list via pandoc.Blocks,
      discarding all non-list keys.

      Parameters:

      
      	content

      	
      block content (Blocks)
      

      

      Returns:

      
      	list of Block elements (Blocks)

      

      
      
      MetaBool

      MetaBool (bool)

      Parameters:

      
      	bool

      	
      true or false (boolean)
      

      

      Returns:

      
      	input, unchanged (boolean)

      

      
      
      MetaInlines

      MetaInlines (inlines)

      Creates a value to be used as a MetaInlines value in meta data;
      creates a copy of the input list via pandoc.Inlines,
      discarding all non-list keys.

      Parameters:

      
      	inlines

      	
      inline elements (Inlines)
      

      

      Returns:

      
      	list of Inline elements (Inlines)

      

      
      
      MetaList

      MetaList (values)

      Creates a value to be used as a MetaList in meta data; creates
      a copy of the input list via pandoc.List, discarding
      all non-list keys.

      Parameters:

      
      	values

      	
      value, or list of values (MetaValue|{MetaValue,...})
      

      

      Returns:

      
      	list of meta values (List)

      

      
      
      MetaMap

      MetaMap (key_value_map)

      Creates a value to be used as a MetaMap in meta data; creates a
      copy of the input table, keeping only pairs with string keys and
      discards all other keys.

      Parameters:

      
      	key_value_map

      	
      a string-indexed map of meta values (table)
      

      

      Returns:

      
      	map of meta values (table)

      

      
      
      MetaString

      MetaString (s)

      Creates a value to be used as a MetaString in meta data; this
      is the identity function for boolean values and exists only for
      completeness.

      Parameters:

      
      	s

      	
      string value (string)
      

      

      Returns:

      
      	unchanged input (string)

      

      
      
      BlockQuote

      BlockQuote (content)

      Creates a block quote element

      Parameters:

      
      	content

      	
      block content (Blocks)
      

      

      Returns:

      
      	BlockQuote element (Block)

      

      
      
      BulletList

      BulletList (items)

      Creates a bullet list.

      Parameters:

      
      	items

      	
      list items ({Blocks,...})
      

      

      Returns:

      
      	BulletList element (Block)

      

      
      
      CodeBlock

      CodeBlock (text[, attr])

      Creates a code block element.

      Parameters:

      
      	text

      	
      code string (string)
      

      	attr

      	
      element attributes (Attr)
      

      

      Returns:

      
      	CodeBlock element (Block)

      

      
      
      DefinitionList

      DefinitionList (content)

      Creates a definition list, containing terms and their
      explanation.

      Parameters:

      
      	content

      	
      definition items ({{Inlines,
      {Blocks,...}},...})
      

      

      Returns:

      
      	DefinitionList element (Block)

      

      
      
      Div

      Div (content[, attr])

      Creates a div element

      Parameters:

      
      	content

      	
      block content (Blocks)
      

      	attr

      	
      element attributes (Attr)
      

      

      Returns:

      
      	Div element (Block)

      

      
      
      Figure

      Figure (content[, caption[, attr]])

      Creates a Figure element.

      Parameters:

      
      	content

      	
      figure block content (Blocks)
      

      	caption

      	
      figure caption (Caption)
      

      	attr

      	
      element attributes (Attr)
      

      

      Returns:

      
      	Figure object (Block)

      

      
      
      Header

      Header (level, content[, attr])

      Creates a header element.

      Parameters:

      
      	level

      	
      heading level (integer)
      

      	content

      	
      inline content (Inlines)
      

      	attr

      	
      element attributes (Attr)
      

      

      Returns:

      
      	Header element (Block)

      

      
      
      HorizontalRule

      HorizontalRule ()

      Creates a horizontal rule.

      Returns:

      
      	HorizontalRule element (Block)

      

      
      
      LineBlock

      LineBlock (content)

      Creates a line block element.

      Parameters:

      
      	content

      	
      lines ({Inlines,...})
      

      

      Returns:

      
      	LineBlock element (Block)

      

      
      
      OrderedList

      OrderedList (items[, listAttributes])

      Creates an ordered list.

      Parameters:

      
      	items

      	
      list items ({Blocks,...})
      

      	listAttributes

      	
      list parameters (ListAttributes)
      

      

      Returns:

      
      	OrderedList element (Block)

      

      
      
      Para

      Para (content)

      Creates a para element.

      Parameters:

      
      	content

      	
      inline content (Inlines)
      

      

      Returns:

      
      	Para element (Block)

      

      
      
      Plain

      Plain (content)

      Creates a plain element.

      Parameters:

      
      	content

      	
      inline content (Inlines)
      

      

      Returns:

      
      	Plain element (Block)

      

      
      
      RawBlock

      RawBlock (format, text)

      Creates a raw content block of the specified format.

      Parameters:

      
      	format

      	
      format of content (string)
      

      	text

      	
      raw content (string)
      

      

      Returns:

      
      	RawBlock element (Block)

      

      
      
      Table

      Table (caption, colspecs, head, bodies, foot[, attr])

      Creates a table element.

      Parameters:

      
      	caption

      	
      table caption (Caption)
      

      	colspecs

      	
      column alignments and widths ({ColSpec,...})
      

      	head

      	
      table head (TableHead)
      

      	bodies

      	
      table bodies ({TableBody,...})
      

      	foot

      	
      table foot (TableFoot)
      

      	attr

      	
      element attributes (Attr)
      

      

      Returns:

      
      	Table element (Block)

      

      
      
      Blocks

      Blocks (block_like_elements)

      Creates a Blocks list.

      Parameters:

      
      	block_like_elements

      	
      List where each element can be treated as a Block value, or a single such value. (Blocks)
      

      

      Returns:

      
      	list of block elements (Blocks)

      

      
      
      Cite

      Cite (content, citations)

      Creates a Cite inline element

      Parameters:

      
      	content

      	
      placeholder content (Inlines)
      

      	citations

      	
      List of Citations ({Citation,...})
      

      

      Returns:

      
      	cite element (Inline)

      

      
      
      Code

      Code (code[, attr])

      Creates a Code inline element

      Parameters:

      
      	code

      	
      code string (string)
      

      	attr

      	
      additional attributes (Attr)
      

      

      Returns:

      
      	code element (Inline)

      

      
      
      Emph

      Emph (content)

      Creates an inline element representing emphasized text.

      Parameters:

      
      	content

      	
      inline content (Inlines)
      

      

      Returns:

      
      	new object (Inline)

      

      
      
      Image

      Image (caption, src[, title[, attr]])

      Creates an Image element

      Parameters:

      
      	caption

      	
      text used to describe the image (Inlines)
      

      	src

      	
      path to the image file (string)
      

      	title

      	
      brief image description (string)
      

      	attr

      	
      image attributes (Attr)
      

      

      Returns:

      
      	Image element (Inline)

      

      
      
      LineBreak

      LineBreak ()

      Create a LineBreak inline element

      Returns:

      
      	line break (Inline)

      

      
      
      Link

      Link (content, target[, title[, attr]])

      Creates a link inline element, usually a hyperlink.

      Parameters:

      
      	content

      	
      text for this link (Inlines)
      

      	target

      	
      the link target (string)
      

      	title

      	
      brief link description (string)
      

      	attr

      	
      link attributes (Attr)
      

      

      Returns:

      
      	link element (Inline)

      

      
      
      Math

      Math (mathtype, text)

      Creates a Math element, either inline or displayed.

      Parameters:

      
      	mathtype

      	
      rendering specifier (MathType)
      

      	text

      	
      math content (string)
      

      

      Returns:

      
      	math element (Inline)

      

      
      
      Note

      Note (content)

      Creates a Note inline element

      Parameters:

      
      	content

      	
      footnote block content (Blocks)
      

      

      Returns:

      
      	note (Inline)

      

      
      
      Quoted

      Quoted (quotetype, content)

      Creates a Quoted inline element given the quote type and quoted
      content.

      Parameters:

      
      	quotetype

      	
      type of quotes (QuoteType)
      

      	content

      	
      inlines in quotes (Inlines)
      

      

      Returns:

      
      	quoted element (Inline)

      

      
      
      RawInline

      RawInline (format, text)

      Creates a raw inline element

      Parameters:

      
      	format

      	
      format of content (string)
      

      	text

      	
      string content (string)
      

      

      Returns:

      
      	raw inline element (Inline)

      

      
      
      SmallCaps

      SmallCaps (content)

      Creates text rendered in small caps

      Parameters:

      
      	content

      	
      inline content (Inlines)
      

      

      Returns:

      
      	new object (Inline)

      

      
      
      SoftBreak

      SoftBreak ()

      Creates a SoftBreak inline element.

      Returns:

      
      	soft break (Inline)

      

      
      
      Space

      Space ()

      Create a Space inline element

      Returns:

      
      	new space (Inline)

      

      
      
      Span

      Span (content[, attr])

      Creates a Span inline element

      Parameters:

      
      	content

      	
      inline content (Inlines)
      

      	attr

      	
      additional attributes (Attr)
      

      

      Returns:

      
      	Span object (Inline)

      

      
      
      Str

      Str (text)

      Creates a Str inline element

      Parameters:

      
      	text

      	
      (string)
      

      

      Returns:

      
      	Str object (Inline)

      

      
      
      Strikeout

      Strikeout (content)

      Creates text which is struck out.

      Parameters:

      
      	content

      	
      inline content (Inlines)
      

      

      Returns:

      
      	new object (Inline)

      

      
      
      Strong

      Strong (content)

      Creates a Strong element, whose text is usually displayed in a
      bold font.

      Parameters:

      
      	content

      	
      inline content (Inlines)
      

      

      Returns:

      
      	new object (Inline)

      

      
      
      Subscript

      Subscript (content)

      Creates a Subscript inline element

      Parameters:

      
      	content

      	
      inline content (Inlines)
      

      

      Returns:

      
      	new object (Inline)

      

      
      
      Superscript

      Superscript (content)

      Creates a Superscript inline element

      Parameters:

      
      	content

      	
      inline content (Inlines)
      

      

      Returns:

      
      	new object (Inline)

      

      
      
      Underline

      Underline (content)

      Creates an Underline inline element

      Parameters:

      
      	content

      	
      inline content (Inlines)
      

      

      Returns:

      
      	new object (Inline)

      

      
      
      Inlines

      Inlines (inline_like_elements)

      Converts its argument into an Inlines list:

      
      	copies a list of Inline elements
      into a fresh list; any string s within the list is
      treated as pandoc.Str(s);

      	turns a single Inline into a
      singleton list;

      	splits a string into Str-wrapped words, treating
      interword spaces as Spaces or
      SoftBreaks.

      

      Parameters:

      
      	inline_like_elements

      	
      List where each element can be treated as an Inline value, or just a single such value.
      (Inlines)
      

      

      Returns:

      
      	list of inline elements (Inlines)

      

      
      
      Attr

      Attr ([identifier[, classes[, attributes]]])

      Create a new set of attributes

      Parameters:

      
      	identifier

      	
      element identifier (string|table|Attr)
      

      	classes

      	
      element classes ({string,...})
      

      	attributes

      	
      table containing string keys and values (table|AttributeList)
      

      

      Returns:

      
      	new Attr object (Attr)

      

      
      
      Caption

      Caption ([long[, short]])

      Creates a new Caption object.

      Parameters:

      
      	long

      	
      full caption (Blocks)
      

      	short

      	
      short summary caption (Inlines)
      

      

      Returns:

      
      	new Caption object (Caption)

      

      Since: 3.6.1

      
      
      Cell

      Cell (blocks[, align[, rowspan[, colspan[, attr]]]])

      Create a new table cell.

      Parameters:

      
      	blocks

      	
      cell contents (Blocks)
      

      	align

      	
      text alignment; defaults to AlignDefault (Alignment)
      

      	rowspan

      	
      number of rows occupied by the cell; defaults to 1
      (integer)
      

      	colspan

      	
      number of columns occupied by the cell; defaults to 1
      (integer)
      

      	attr

      	
      cell attributes (Attr)
      

      

      Returns:

      
      	new Cell object (Cell)

      

      
      
      AttributeList

      AttributeList (attribs)

      Parameters:

      
      	attribs

      	
      an attribute list (table|AttributeList)
      

      

      Returns:

      
      	new AttributeList object (AttributeList)

      

      
      
      Citation

      Citation (id, mode[, prefix[, suffix[, note_num[, hash]]]])

      Creates a single citation.

      Parameters:

      
      	id

      	
      citation ID (e.g. BibTeX key) (string)
      

      	mode

      	
      citation rendering mode (CitationMode)
      

      	prefix

      	
      (Inlines)
      

      	suffix

      	
      (Inlines)
      

      	note_num

      	
      note number (integer)
      

      	hash

      	
      hash number (integer)
      

      

      Returns:

      
      	new citation object (Citation)

      

      
      
      ListAttributes

      ListAttributes ([start[, style[, delimiter]]])

      Creates a new ListAttributes object.

      Parameters:

      
      	start

      	
      number of the first list item (integer)
      

      	style

      	
      style used for list numbering (string)
      

      	delimiter

      	
      delimiter of list numbers (string)
      

      

      Returns:

      
      	new ListAttributes object (ListAttributes)

      

      
      
      Row

      Row ([cells[, attr]])

      Creates a table row.

      Parameters:

      
      	cells

      	
      list of table cells in this row ({Cell,...})
      

      	attr

      	
      row attributes (Attr)
      

      

      Returns:

      
      	new Row object (Row)

      

      
      
      TableBody

      TableBody ([body[, head[, row_head_columns[, attr]]]])

      Creates a table body.

      Parameters:

      
      	body

      	
      list of table rows ({Row,...})
      

      	head

      	
      intermediate head ({Row,...})
      

      	row_head_columns

      	
      number of columns taken up by the row head of each row of the
      TableBody (integer)
      

      	attr

      	
      table body attributes (Attr)
      

      

      Returns:

      
      	new TableBody object (TableBody)

      

      
      
      TableFoot

      TableFoot ([rows[, attr]])

      Creates a table foot.

      Parameters:

      
      	rows

      	
      list of table rows ({Row,...})
      

      	attr

      	
      table foot attributes (Attr)
      

      

      Returns:

      
      	new TableFoot object (TableFoot)

      

      
      
      TableHead

      TableHead ([rows[, attr]])

      Creates a table head.

      Parameters:

      
      	rows

      	
      list of table rows ({Row,...})
      

      	attr

      	
      table head attributes (Attr)
      

      

      Returns:

      
      	new TableHead object (TableHead)

      

      
      
      SimpleTable

      SimpleTable (caption, align, widths, header, rows)

      Usage:

      local caption = "Overview"
local aligns = {pandoc.AlignDefault, pandoc.AlignDefault}
local widths = {0, 0} -- let pandoc determine col widths
local headers = {{pandoc.Plain({pandoc.Str "Language"})},
                 {pandoc.Plain({pandoc.Str "Typing"})}}
local rows = {
  {{pandoc.Plain "Haskell"}, {pandoc.Plain "static"}},
  {{pandoc.Plain "Lua"}, {pandoc.Plain "Dynamic"}},
}
simple_table = pandoc.SimpleTable(
  caption,
  aligns,
  widths,
  headers,
  rows
)

      Parameters:

      
      	caption

      	
      table caption (Inlines)
      

      	align

      	
      column alignments ({Alignment,...})
      

      	widths

      	
      relative column widths ({number,...})
      

      	header

      	
      table header row ({Blocks,...})
      

      	rows

      	
      table rows ({{Blocks,...},...})
      

      

      Returns:

      
      	new SimpleTable object (SimpleTable)

      

      
      
      
      
      Constants

      
      	

      	
      Author name is mentioned in the text.

      See also: Citation

      

      	SuppressAuthor

      	
      Author name is suppressed.

      See also: Citation

      

      	NormalCitation

      	
      Default citation style is used.

      See also: Citation

      

      	DisplayMath

      	
      Math style identifier, marking that the formula should be show
      in “display” style, i.e., on a separate line.

      See also: Math

      

      	InlineMath

      	
      Math style identifier, marking that the formula should be show
      inline.

      See also: Math

      

      	SingleQuote

      	
      Quote type used with Quoted,
      indicating that the string is enclosed in single
      quotes.

      See also: Quoted

      

      	DoubleQuote

      	
      Quote type used with Quoted,
      indicating that the string is enclosed in double
      quotes.

      See also: Quoted

      

      	AlignLeft

      	
      Table cells aligned left.

      See also: Table

      

      	AlignRight

      	
      Table cells right-aligned.

      See also: Table

      

      	AlignCenter

      	
      Table cell content is centered.

      See also: Table

      

      	AlignDefault

      	
      Table cells are alignment is unaltered.

      See also: Table

      

      	DefaultDelim

      	
      Default list number delimiters are used.

      See also: ListAttributes

      

      	Period

      	
      List numbers are delimited by a period.

      See also: ListAttributes

      

      	OneParen

      	
      List numbers are delimited by a single parenthesis.

      See also: ListAttributes

      

      	TwoParens

      	
      List numbers are delimited by a double parentheses.

      See also: ListAttributes

      

      	DefaultStyle

      	
      List are numbered in the default style

      See also: ListAttributes

      

      	Example

      	
      List items are numbered as examples.

      See also: ListAttributes

      

      	Decimal

      	
      List are numbered using decimal integers.

      See also: ListAttributes

      

      	LowerRoman

      	
      List are numbered using lower-case roman numerals.

      See also: ListAttributes

      

      	UpperRoman

      	
      List are numbered using upper-case roman numerals

      See also: ListAttributes

      

      	LowerAlpha

      	
      List are numbered using lower-case alphabetic characters.

      See also: ListAttributes

      

      	UpperAlpha

      	
      List are numbered using upper-case alphabetic characters.

      See also: ListAttributes

      

      	sha1

      	
      Alias for pandoc.utils.sha1
      (DEPRECATED, use pandoc.utils.sha1 instead).

      

      

      
      
      Other constructors

      
      ReaderOptions (opts)

      Creates a new ReaderOptions
      value.

      Parameters

      
      	opts

      	
      Either a table with a subset of the properties of a ReaderOptions object, or another
      ReaderOptions object. Uses the defaults specified in the manual
      for all properties that are not explicitly specified. Throws an
      error if a table contains properties which are not present in a
      ReaderOptions object. (ReaderOptions|table)
      

      

      Returns: new ReaderOptions
      object

      Usage:

      -- copy of the reader options that were defined on the command line.
local cli_opts = pandoc.ReaderOptions(PANDOC_READER_OPTIONS)

-- default reader options, but columns set to 66.
local short_colums_opts = pandoc.ReaderOptions {columns = 66}

      
      
      WriterOptions (opts)

      Creates a new WriterOptions
      value.

      Parameters

      
      	opts

      	
      Either a table with a subset of the properties of a WriterOptions object, or another
      WriterOptions object. Uses the defaults specified in the manual
      for all properties that are not explicitly specified. Throws an
      error if a table contains properties which are not present in a
      WriterOptions object. (WriterOptions|table)
      

      

      Returns: new WriterOptions
      object

      Usage:

      -- copy of the writer options that were defined on the command line.
local cli_opts = pandoc.WriterOptions(PANDOC_WRITER_OPTIONS)

-- default writer options, but DPI set to 300.
local short_colums_opts = pandoc.WriterOptions {dpi = 300}

      
      
      
      Helper functions

      
      pipe (command, args, input)

      Runs command with arguments, passing it some input, and returns
      the output.

      Parameters:

      
      	command

      	
      program to run; the executable will be resolved using default
      system methods (string).
      

      	args

      	
      list of arguments to pass to the program (list of strings).
      

      	input

      	
      data which is piped into the program via stdin (string).
      

      

      Returns:

      
      	Output of command, i.e. data printed to stdout (string)

      

      Raises:

      
      	A table containing the keys command,
      error_code, and output is thrown if the
      command exits with a non-zero error code.

      

      Usage:

      local output = pandoc.pipe("sed", {"-e","s/a/b/"}, "abc")

      
      
      walk_block (element, filter)

      Apply a filter inside a block element, walking its contents.
      Returns a (deep) copy on which the filter has been applied: the
      original element is left untouched.

      Parameters:

      
      	element

      	
      the block element
      

      	filter

      	
      a Lua filter (table of functions) to be applied within the block
      element
      

      

      Returns: the transformed block element

      
      
      walk_inline (element, filter)

      Apply a filter inside an inline element, walking its contents.
      Returns a (deep) copy on which the filter has been applied: the
      original element is left untouched.

      Parameters:

      
      	element

      	
      the inline element
      

      	filter

      	
      a Lua filter (table of functions) to be applied within the inline
      element
      

      

      Returns: the transformed inline element

      
      
      with_state (options, callback)

      Runs a function with a modified pandoc state.

      The given callback is invoked after setting the pandoc state to
      the given values. The modifiable options are restored to their
      original values once the callback has returned.

      The following state variables can be controlled:

      
      	request_headers (list of key-value tuples)

      	resource_path (list of filepaths)

      	user_data_dir (string)

      

      Other options are ignored, and the rest of the state is not
      modified.

      Usage:

      local opts = {
  request_headers = {
    {'Authorization', 'Basic my-secret'}
  }
}
pandoc.with_state(opts, function ()
  local mime, contents = pandoc.mediabag.fetch(image_url)
)

      
      
      read (markup[, format[, reader_options[, read_env]]])

      Parse the given string into a Pandoc document.

      The parser is run in the same environment that was used to read
      the main input files; it has full access to the file-system and
      the mediabag. This means that if the document specifies files to
      be included, as is possible in formats like LaTeX,
      reStructuredText, and Org, then these will be included in the
      resulting document. Any media elements are added to those
      retrieved from the other parsed input files. Use the
      read_env parameter to modify this behavior.

      The format parameter defines the format flavor
      that will be parsed. This can be either a string, using
      + and - to enable and disable
      extensions, or a table with fields format (string)
      and extensions (table). The extensions
      table can be a list of all enabled extensions, or a table with
      extensions as keys and their activation status as values
      (true or 'enable' to enable an
      extension, false or 'disable' to disable
      it).

      Note: The extensions field in reader_options is
      ignored, as the function will always use the format extensions
      specified via the format parameter.

      Parameters:

      
      	markup

      	
      the markup to be parsed (string|Sources)
      

      	format

      	
      format specification; defaults to "markdown". See the
      description above for a complete description of this parameter.
      (string|table)
      

      	reader_options

      	
      options passed to the reader; may be a ReaderOptions object or a
      table with a subset of the keys and values of a ReaderOptions
      object; defaults to the default values documented in the manual.
      (ReaderOptions|table)
      

      	read_env

      	
      If the value is not given or nil, then the global
      environment is used. Passing a list of filenames causes the reader
      to be run in a sandbox. The given files are read from the file
      system and provided to the sandbox via an ersatz file system. The
      table can also contain mappings from filenames to contents, which
      will be used to populate the ersatz file system.
      

      

      Returns: pandoc document (Pandoc)

      Usage:

      local org_markup = "/emphasis/"  -- Input to be read
local document = pandoc.read(org_markup, "org")
-- Get the first block of the document
local block = document.blocks[1]
-- The inline element in that block is an `Emph`
assert(block.content[1].t == "Emph")

      
      
      write (doc[, format[, writer_options]])

      Converts a document to the given target format.

      Note: The extensions field in writer_options is
      ignored, as the function will always use the format extensions
      specified via the format parameter.

      Parameters:

      
      	doc

      	
      document to convert (Pandoc)
      

      	format

      	
      format specification; defaults to "html". See the
      documentation of pandoc.read for a complete
      description of this parameter. (string|table)
      

      	writer_options

      	
      options passed to the writer; may be a WriterOptions object or a
      table with a subset of the keys and values of a WriterOptions
      object; defaults to the default values documented in the manual.
      (WriterOptions|table)
      

      

      Returns: - converted document (string)

      Usage:

      local doc = pandoc.Pandoc(
  {pandoc.Para {pandoc.Strong 'Tea'}}
)
local html = pandoc.write(doc, 'html')
assert(html == "<p><strong>Tea</strong></p>")

      
      
      write_classic (doc[, writer_options])

      Runs a classic custom Lua writer, using the functions defined
      in the current environment.

      Parameters:

      
      	doc

      	
      document to convert (Pandoc)
      

      	writer_options

      	
      options passed to the writer; may be a WriterOptions object or a table
      with a subset of the keys and values of a WriterOptions object;
      defaults to the default values documented in the manual. (WriterOptions|table)
      

      

      Returns: - converted document (string)

      Usage:

      -- Adding this function converts a classic writer into a
-- new-style custom writer.
function Writer (doc, opts)
  PANDOC_DOCUMENT = doc
  PANDOC_WRITER_OPTIONS = opts
  loadfile(PANDOC_SCRIPT_FILE)()
  return pandoc.write_classic(doc, opts)
end

      
      
      
      
      
      Module pandoc.cli

      Command line options and argument parsing.

      
      Fields

      
      default_options

      Default CLI options, using a JSON-like representation.
      (table)

      
      
      
      Functions

      
      parse_options

      parse_options (args)

      Parses command line arguments into pandoc options. Typically
      this function will be used in stand-alone pandoc Lua scripts,
      taking the list of arguments from the global arg.

      Parameters:

      
      	args

      	
      list of command line arguments ({string,...})
      

      

      Returns:

      
      	parsed options, using their JSON-like representation.
      (table)

      

      Since: 3.0

      
      
      repl

      repl ([env])

      Starts a read-eval-print loop (REPL). The function returns all
      values of the last evaluated input. Exit the REPL by pressing
      ctrl-d or ctrl-c; press F1
      to get a list of all key bindings.

      The REPL is started in the global namespace, unless the
      env parameter is specified. In that case, the global
      namespace is merged into the given table and the result is used as
      _ENV value for the repl.

      Specifically, local variables cannot be accessed,
      unless they are explicitly passed via the env
      parameter; e.g.

      function Pandoc (doc)
  -- start repl, allow to access the `doc` parameter
  -- in the repl
  return pandoc.cli.repl{ doc = doc }
end

      Note: it seems that the function exits
      immediately on Windows, without prompting for user input.

      Parameters:

      
      	env

      	
      Extra environment; the global environment is merged into this
      table. (table)
      

      

      Returns:

      The result(s) of the last evaluated input, or nothing if the
      last input resulted in an error.

      Since: 3.1.2

      
      
      
      
      
      
      Module pandoc.utils

      This module exposes internal pandoc functions and utility
      functions.

      
      Functions

      
      blocks_to_inlines

      blocks_to_inlines (blocks[, sep])

      Squash a list of blocks into a list of inlines.

      Usage

      local blocks = {
  pandoc.Para{ pandoc.Str 'Paragraph1' },
  pandoc.Para{ pandoc.Emph 'Paragraph2' }
}
local inlines = pandoc.utils.blocks_to_inlines(blocks)
assert(
  inlines == pandoc.Inlines {
    pandoc.Str 'Paragraph1',
    pandoc.Linebreak(),
    pandoc.Emph{ pandoc.Str 'Paragraph2' }
  }
)

      Parameters:

      
      	blocks

      	
      List of Block elements to be flattened.
      (Blocks)
      

      	sep

      	
      List of Inline elements inserted as
      separator between two consecutive blocks; defaults to
      {pandoc.LineBreak()}. (Inlines)
      

      

      Returns:

      
      	(Inlines)

      

      Since: 2.2.3

      
      
      citeproc

      citeproc (doc)

      Process the citations in the file, replacing them with rendered
      citations and adding a bibliography. See the manual section on
      citation rendering for details.

      Usage:

      -- Lua filter that behaves like `--citeproc`
function Pandoc (doc)
  return pandoc.utils.citeproc(doc)
end

      Parameters:

      
      	doc

      	
      document (Pandoc)
      

      

      Returns:

      
      	processed document (Pandoc)

      

      Since: 2.19.1

      
      
      documentation

      documentation (object[, format])

      Return the documentation for a function or module defined by
      pandoc. Throws an error if there is no documentation for the given
      object.

      The result format can be any textual format accepted by
      pandoc.write, and the documentation will be returned
      in that format. Additionally, the special format
      blocks is accepted, in which case the documentation
      is returned as Blocks.

      Parameters:

      
      	object

      	
      Retrieve documentation for this object (any)
      

      	format

      	
      result format; defaults to 'ansi' (string|table)
      

      

      Returns:

      
      	rendered documentation (string|Blocks)

      

      Since: 3.8.4

      
      
      equals

      equals (element1, element2)

      Test equality of AST elements. Elements in Lua are considered
      equal if and only if the objects obtained by unmarshaling are
      equal.

      This function is deprecated. Use the normal
      Lua == equality operator instead.

      Parameters:

      
      	element1

      	
      (any)
      

      	element2

      	
      (any)
      

      

      Returns:

      
      	Whether the two objects represent the same element
      (boolean)

      

      Since: 2.5

      
      
      from_simple_table

      from_simple_table (simple_tbl)

      Creates a Table block element from a
      SimpleTable. This is useful for
      dealing with legacy code which was written for pandoc versions
      older than 2.10.

      Usage:

      local simple = pandoc.SimpleTable(table)
-- modify, using pre pandoc 2.10 methods
simple.caption = pandoc.SmallCaps(simple.caption)
-- create normal table block again
table = pandoc.utils.from_simple_table(simple)

      Parameters:

      
      	simple_tbl

      	
      (SimpleTable)
      

      

      Returns:

      
      	table block element (Block)

      

      Since: 2.11

      
      
      make_sections

      make_sections (number_sections, baselevel, blocks)

      Converts a list of Block elements
      into sections. Divs will be created beginning at each
      Header and containing following content until the
      next Header of comparable level. If
      number_sections is true, a number
      attribute will be added to each Header containing the
      section number. If base_level is non-null,
      Header levels will be reorganized so that there are
      no gaps, and so that the base level is the level specified.

      Parameters:

      
      	number_sections

      	
      whether section divs should get an additional number
      attribute containing the section number. (boolean)
      

      	baselevel

      	
      shift top-level headings to this level (integer|nil)
      

      	blocks

      	
      list of blocks to process (Blocks)
      

      

      Returns:

      
      	blocks with sections (Blocks)

      

      Since: 2.8

      
      
      normalize_date

      normalize_date (date)

      Parse a date and convert (if possible) to “YYYY-MM-DD” format.
      We limit years to the range 1601-9999 (ISO 8601 accepts greater
      than or equal to 1583, but MS Word only accepts dates starting
      1601). Returns nil instead of a string if the conversion
      failed.

      Parameters:

      
      	date

      	
      the date string (string)
      

      

      Returns:

      
      	normalized date, or nil if normalization failed.
      (string|nil)

      

      Since: 2.0.6

      
      
      references

      references (doc)

      Get references defined inline in the metadata and via an
      external bibliography. Only references that are actually cited in
      the document (either with a genuine citation or with
      nocite) are returned. URL variables are converted to
      links.

      The structure used represent reference values corresponds to
      that used in CSL JSON; the return value can be use as
      references metadata, which is one of the values used
      by pandoc and citeproc when generating bibliographies.

      Usage:

      -- Include all cited references in document
function Pandoc (doc)
  doc.meta.references = pandoc.utils.references(doc)
  doc.meta.bibliography = nil
  return doc
end

      Parameters:

      
      	doc

      	
      document (Pandoc)
      

      

      Returns:

      
      	lift of references. (table)

      

      Since: 2.17

      
      
      run_json_filter

      run_json_filter (doc, filter[, args])

      Filter the given doc by passing it through a JSON filter.

      Parameters:

      
      	doc

      	
      the Pandoc document to filter (Pandoc)
      

      	filter

      	
      filter to run (string)
      

      	args

      	
      list of arguments passed to the filter. Defaults to
      {FORMAT}. ({string,...})
      

      

      Returns:

      
      	filtered document (Pandoc)

      

      Since: 2.1.1

      
      
      run_lua_filter

      run_lua_filter (doc, filter[, env])

      Filter the given doc by passing it through a Lua filter.

      The filter will be run in the current Lua process.

      Parameters:

      
      	doc

      	
      the Pandoc document to filter (Pandoc)
      

      	filter

      	
      filepath of the filter to run (string)
      

      	env

      	
      environment to load and run the filter in (table)
      

      

      Returns:

      
      	filtered document (Pandoc)

      

      Since: 3.2.1

      
      
      sha1

      sha1 (input)

      Computes the SHA1 hash of the given string input.

      Parameters:

      
      	input

      	
      (string)
      

      

      Returns:

      
      	hexadecimal hash value (string)

      

      Since: 2.0.6

      
      
      stringify

      stringify (element)

      Converts the given element (Pandoc, Meta, Block, or Inline)
      into a string with all formatting removed.

      Parameters:

      
      	element

      	
      some pandoc AST element (Pandoc|Block|Inline|Caption|Cell|MetaValue)
      

      

      Returns:

      
      	A plain string representation of the given element.
      (string)

      

      Since: 2.0.6

      
      
      to_roman_numeral

      to_roman_numeral (n)

      Converts an integer < 4000 to uppercase roman numeral.

      Usage:

      local to_roman_numeral = pandoc.utils.to_roman_numeral
local pandoc_birth_year = to_roman_numeral(2006)
-- pandoc_birth_year == 'MMVI'

      Parameters:

      
      	n

      	
      positive integer below 4000 (integer)
      

      

      Returns:

      
      	A roman numeral. (string)

      

      Since: 2.0.6

      
      
      to_simple_table

      to_simple_table (tbl)

      Converts a table into an old/simple table.

      Usage:

      local simple = pandoc.utils.to_simple_table(table)
-- modify, using pre pandoc 2.10 methods
simple.caption = pandoc.SmallCaps(simple.caption)
-- create normal table block again
table = pandoc.utils.from_simple_table(simple)

      Parameters:

      
      	tbl

      	
      a table (Block)
      

      

      Returns:

      
      	SimpleTable object (SimpleTable)

      

      Since: 2.11

      
      
      type

      type (value)

      Pandoc-friendly version of Lua’s default type
      function, returning type information similar to what is presented
      in the manual.

      The function works by checking the metafield
      __name. If the argument has a string-valued metafield
      __name, then it returns that string. Otherwise it
      behaves just like the normal type function.

      Usage:

      -- Prints one of 'string', 'boolean', 'Inlines', 'Blocks',
-- 'table', and 'nil', corresponding to the Haskell constructors
-- MetaString, MetaBool, MetaInlines, MetaBlocks, MetaMap,
-- and an unset value, respectively.

function Meta (meta)
  print('type of metavalue `author`:', pandoc.utils.type(meta.author))
end

      Parameters:

      
      	value

      	
      any Lua value (any)
      

      

      Returns:

      
      	type of the given value (string)

      

      Since: 2.17

      
      
      Version

      Version (v)

      Creates a Version object.

      Parameters:

      
      	v

      	
      version description (Version|string|{integer,...}|number)
      

      

      Returns:

      
      	new Version object (Version)

      

      
      
      
      
      
      
      Module pandoc.mediabag

      The pandoc.mediabag module allows accessing
      pandoc’s media storage. The “media bag” is used when pandoc is
      called with the --extract-media or (for HTML only)
      --embed-resources option.

      The module is loaded as part of module pandoc and
      can either be accessed via the pandoc.mediabag field,
      or explicitly required, e.g.:

      local mb = require 'pandoc.mediabag'

      
      Functions

      
      delete

      delete (filepath)

      Removes a single entry from the media bag.

      Parameters:

      
      	filepath

      	
      Filename of the item to deleted. The media bag will be left
      unchanged if no entry with the given filename exists. (string)
      

      

      Since: 2.7.3

      
      
      empty

      empty ()

      Clear-out the media bag, deleting all items.

      Since: 2.7.3

      
      
      fetch

      fetch (source)

      Fetches the given source from a URL or local file. Returns two
      values: the contents of the file and the MIME type (or an empty
      string).

      The function will first try to retrieve source
      from the mediabag; if that fails, it will try to download it or
      read it from the local file system while respecting pandoc’s
      “resource path” setting.

      Usage:

      local diagram_url = 'https://pandoc.org/diagram.jpg'
local mt, contents = pandoc.mediabag.fetch(diagram_url)

      Parameters:

      
      	source

      	
      path to a resource; either a local file path or URI (string)
      

      

      Returns:

      
      	The entry’s MIME type, or nil if the file was
      not found. (string)


      	Contents of the file, or nil if the file was
      not found. (string)


      

      Since: 2.0

      
      
      fill

      fill (doc)

      Fills the mediabag with the images in the given document. An
      image that cannot be retrieved will be replaced with a Span of
      class “image” that contains the image description.

      Images for which the mediabag already contains an item will not
      be processed again.

      Parameters:

      
      	doc

      	
      document from which to fill the mediabag (Pandoc)
      

      

      Returns:

      
      	modified document (Pandoc)

      

      Since: 2.19

      
      
      insert

      insert (filepath, mimetype, contents)

      Adds a new entry to pandoc’s media bag. Replaces any existing
      media bag entry the same filepath.

      Usage:

      local fp = 'media/hello.txt'
local mt = 'text/plain'
local contents = 'Hello, World!'
pandoc.mediabag.insert(fp, mt, contents)

      Parameters:

      
      	filepath

      	
      filename and path relative to the output folder. (string)
      

      	mimetype

      	
      the item’s MIME type; use nil if the MIME type is
      unknown or unavailable. (string|nil)
      

      	contents

      	
      the binary contents of the file. (string)
      

      

      Since: 2.0

      
      
      items

      items ()

      Returns an iterator triple to be used with Lua’s generic
      for statement. The iterator returns the filepath,
      MIME type, and content of a media bag item on each invocation.
      Items are processed one-by-one to avoid excessive memory use.

      This function should be used only when full access to all
      items, including their contents, is required. For all other cases,
      list should be
      preferred.

      Usage:

      for fp, mt, contents in pandoc.mediabag.items() do
  -- print(fp, mt, contents)
end

      Returns:

      Iterator triple:

      
      	The iterator function; must be called with the iterator state
      and the current iterator value.

      	Iterator state – an opaque value to be passed to the iterator
      function.

      	Initial iterator value.

      

      Since: 2.7.3

      
      
      list

      list ()

      Get a summary of the current media bag contents.

      Usage:

      -- calculate the size of the media bag.
local mb_items = pandoc.mediabag.list()
local sum = 0
for i = 1, #mb_items do
    sum = sum + mb_items[i].length
end
print(sum)

      Returns:

      
      	A list of elements summarizing each entry in the media bag.
      The summary item contains the keys path,
      type, and length, giving the filepath,
      MIME type, and length of contents in bytes, respectively.
      (table)

      

      Since: 2.0

      
      
      lookup

      lookup (filepath)

      Lookup a media item in the media bag, and return its MIME type
      and contents.

      Usage:

      local filename = 'media/diagram.png'
local mt, contents = pandoc.mediabag.lookup(filename)

      Parameters:

      
      	filepath

      	
      name of the file to look up. (string)
      

      

      Returns:

      
      	The entry’s MIME type, or nil if the file was not found.
      (string)


      	Contents of the file, or nil if the file was not found.
      (string)


      

      Since: 2.0

      
      
      make_data_uri

      make_data_uri (mime_type, raw_data)

      Convert the input data into a data URI as defined by RFC
      2397.

      Example:

      -- Embed an unofficial pandoc logo
local pandoc_logo_url = 'https://raw.githubusercontent.com/'
  .. 'tarleb/pandoc-logo/main/pandoc.svg'

local datauri = pandoc.mediabag.make_data_uri(
  pandoc.mediabag.fetch(pandoc_logo_url)
)

local image = pandoc.Image('Logo', datauri)

      Parameters:

      
      	mime_type

      	
      MIME type of the data (string)
      

      	raw_data

      	
      data to encode (string)
      

      

      Returns:

      
      	data uri (string)

      

      Since: 3.7.1

      
      
      write

      write (dir[, fp])

      Writes the contents of mediabag to the given target directory.
      If fp is given, then only the resource with the given
      name will be extracted. Omitting that parameter means that the
      whole mediabag gets extracted. An error is thrown if
      fp is given but cannot be found in the mediabag.

      Parameters:

      
      	dir

      	
      path of the target directory (string)
      

      	fp

      	
      canonical name (relative path) of resource (string)
      

      

      Since: 3.0

      
      
      
      
      
      Module pandoc.List

      This module defines pandoc’s list type. It comes with useful
      methods and convenience functions.

      
      Constructor

      
      	pandoc.List([table])

      	
      Create a new List. If the optional argument table
      is given, set the metatable of that value to
      pandoc.List. This is an alias for pandoc.List:new([table]).

      

      

      
      
      Metamethods

      
      pandoc.List:__concat (list)

      Concatenates two lists.

      Parameters:

      
      	list

      	
      second list concatenated to the first
      

      

      Returns: a new list containing all elements from list1 and
      list2

      
      
      pandoc.List:__eq (a, b)

      Compares two lists for equality. The lists are taken as equal
      if and only if they are of the same type (i.e., have the same
      non-nil metatable), have the same length, and if all elements are
      equal.

      Parameters:

      
      	a, b

      	
      any Lua object
      

      

      Returns:

      
      	true if the two lists are equal,
      false otherwise.

      

      
      
      
      Methods

      
      pandoc.List:at

      :at (index[, default])

      Returns the element at the given index, or default
      if the list contains no item at the given position.

      Negative integers count back from the last item in the
      list.

      Parameters:

      
      	index

      	
      element position (integer)
      

      	default

      	
      the default value that is returned if the index is out of range
      (any)
      

      

      Returns:

      
      	the list item at index, or
      default.

      

      
      
      pandoc.List:clone ()

      Returns a (shallow) copy of the list. (To get a deep copy of
      the list, use walk with an empty filter.)

      
      
      pandoc.List:extend (list)

      Adds the given list to the end of this list.

      Parameters:

      
      	list

      	
      list to appended
      

      

      
      
      pandoc.List:find (needle, init)

      Returns the value and index of the first occurrence of the
      given item.

      Parameters:

      
      	needle

      	
      item to search for
      

      	init

      	
      index at which the search is started
      

      

      Returns: first item equal to the needle, or nil if no such item
      exists.

      
      
      pandoc.List:find_if (pred, init)

      Returns the value and index of the first element for which the
      predicate holds true.

      Parameters:

      
      	pred

      	
      the predicate function
      

      	init

      	
      index at which the search is started
      

      

      Returns: first item for which `test` succeeds, or nil if no
      such item exists.

      
      
      pandoc.List:filter (pred)

      Returns a new list containing all items satisfying a given
      condition.

      Parameters:

      
      	pred

      	
      condition items must satisfy.
      

      

      Returns: a new list containing all items for which `test` was
      true.

      
      
      pandoc.List:includes (needle, init)

      Checks if the list has an item equal to the given needle.

      Parameters:

      
      	needle

      	
      item to search for
      

      	init

      	
      index at which the search is started
      

      

      Returns: true if a list item is equal to the needle, false
      otherwise

      
      
      pandoc.List:insert ([pos], value)

      Inserts element value at position pos
      in list, shifting elements to the next-greater index if
      necessary.

      This function is identical to table.insert.

      Parameters:

      
      	pos

      	
      index of the new value; defaults to length of the list + 1
      

      	value

      	
      value to insert into the list
      

      

      
      
      pandoc.List:iter ([step])

      Create an iterator over the list. The resulting function
      returns the next value each time it is called.

      Usage:

      for item in List{1, 1, 2, 3, 5, 8}:iter() do
  -- process item
end

      Parameters:

      
      	step

      	
      step width with which to step through the list. Negative step
      sizes will cause the iterator to start from the end of the list.
      Defaults to 1. (integer)
      

      

      Returns:

      
      	iterator (function)

      

      
      
      pandoc.List:map (fn)

      Returns a copy of the current list by applying the given
      function to all elements.

      Parameters:

      
      	fn

      	
      function which is applied to all list items.
      

      

      
      
      pandoc.List:new([table])

      Create a new List. If the optional argument table
      is given, set the metatable of that value to
      pandoc.List.

      The function also accepts an iterator, in which case it creates
      a new list from the return values of the iterator function.

      Parameters:

      
      	table

      	
      table which should be treatable as a list; defaults to an empty
      table
      

      

      Returns: the updated input value

      
      
      pandoc.List:remove ([pos])

      Removes the element at position pos, returning the
      value of the removed element.

      This function is identical to table.remove.

      Parameters:

      
      	pos

      	
      position of the list value that will be removed; defaults to the
      index of the last element
      

      

      Returns: the removed element

      
      
      pandoc.List:sort ([comp])

      Sorts list elements in a given order, in-place. If
      comp is given, then it must be a function that
      receives two list elements and returns true when the first element
      must come before the second in the final order (so that, after the
      sort, i < j implies
      not comp(list[j],list[i])). If comp is not given,
      then the standard Lua operator < is used
      instead.

      Note that the comp function must define a strict partial order
      over the elements in the list; that is, it must be asymmetric and
      transitive. Otherwise, no valid sort may be possible.

      The sort algorithm is not stable: elements considered equal by
      the given order may have their relative positions changed by the
      sort.

      This function is identical to table.sort.

      Parameters:

      
      	comp

      	
      Comparison function as described above.
      

      

      
      
      
      
      
      Module pandoc.format

      Information about the formats supported by pandoc.

      
      Functions

      
      all_extensions

      all_extensions (format)

      Returns the list of all valid extensions for a format. No
      distinction is made between input and output; an extension can
      have an effect when reading a format but not when writing it, or
      vice versa.

      Parameters:

      
      	format

      	
      format name (string)
      

      

      Returns:

      
      	all extensions supported for format (FormatExtensions)

      

      Since: 3.0

      
      
      default_extensions

      default_extensions (format)

      Returns the list of default extensions of the given format;
      this function does not check if the format is supported, it will
      return a fallback list of extensions even for unknown formats.

      Parameters:

      
      	format

      	
      format name (string)
      

      

      Returns:

      
      	default extensions enabled for format (FormatExtensions)

      

      Since: 3.0

      
      
      extensions

      extensions (format)

      Returns the extension configuration for the given format. The
      configuration is represented as a table with all supported
      extensions as keys and their default status as value, with
      true indicating that the extension is enabled by
      default, while false marks a supported extension
      that’s disabled.

      This function can be used to assign a value to the
      Extensions global in custom readers and writers.

      Parameters:

      
      	format

      	
      format identifier (string)
      

      

      Returns:

      
      	extensions config (table)

      

      Since: 3.0

      
      
      from_path

      from_path (path)

      Parameters:

      
      	path

      	
      file path, or list of paths (string|{string,...})
      

      

      Returns:

      
      	format determined by heuristic (string|nil)

      

      Since: 3.1.2

      
      
      
      
      
      
      Module pandoc.image

      Basic image querying functions.

      
      Functions

      
      size

      size (image[, opts])

      Returns a table containing the size and resolution of an image;
      throws an error if the given string is not an image, or if the
      size of the image cannot be determined.

      The resulting table has four entries: width,
      height, dpi_horz, and dpi_vert.

      The opts parameter, when given, should be either a
      WriterOptions object such as PANDOC_WRITER_OPTIONS,
      or a table with a dpi entry. It affects the
      calculation for vector image formats such as SVG.

      Parameters:

      
      	image

      	
      image data (string)
      

      	opts

      	
      writer options (WriterOptions|table)
      

      

      Returns:

      
      	image size information or error message (table)

      

      Since: 3.1.13

      
      
      format

      format (image)

      Returns the format of an image as a lowercase string.

      Formats recognized by pandoc include png,
      gif, tiff, jpeg, pdf,
      svg, eps, and emf.

      Parameters:

      
      	image

      	
      binary image data (string)
      

      

      Returns:

      
      	image format, or nil if the format cannot be determined
      (string|nil)

      

      Since: 3.1.13

      
      
      
      
      
      
      Module pandoc.json

      JSON module to work with JSON; based on the Aeson Haskell
      package.

      
      Fields

      
      null

      Value used to represent the null JSON value.
      (light userdata)

      
      
      
      Functions

      
      decode

      decode (str[, pandoc_types])

      Creates a Lua object from a JSON string. If the input can be
      decoded as representing an Inline, Block, Pandoc,
      Inlines, or Blocks element the function will return an
      object of the appropriate type. Otherwise, if the input does not
      represent any of the AST types, the default decoding is applied:
      Objects and arrays are represented as tables, the JSON
      null value becomes null, and JSON booleans, strings, and
      numbers are converted using the Lua types of the same name.

      The special handling of AST elements can be disabled by setting
      pandoc_types to false.

      Parameters:

      
      	str

      	
      JSON string (string)
      

      	pandoc_types

      	
      whether to use pandoc types when possible. (boolean)
      

      

      Returns:

      
      	decoded object (any)

      

      Since: 3.1.1

      
      
      encode

      encode (object)

      Encodes a Lua object as JSON string.

      If the object has a metamethod with name __tojson,
      then the result is that of a call to that method with
      object passed as the sole argument. The result of
      that call is expected to be a valid JSON string, but this is not
      checked.

      Parameters:

      
      	object

      	
      object to convert (any)
      

      

      Returns:

      
      	JSON encoding of the given object (string)

      

      Since: 3.1.1

      
      
      
      
      
      
      Module pandoc.log

      Access to pandoc’s logging system.

      
      Functions

      
      info

      info (message)

      Reports a ScriptingInfo message to pandoc’s logging system.

      Parameters:

      
      	message

      	
      the info message (string)
      

      

      Since: 3.2

      
      
      silence

      silence (fn)

      Applies the function to the given arguments while preventing
      log messages from being added to the log. The warnings and info
      messages reported during the function call are returned as the
      first return value, with the results of the function call
      following thereafter.

      Parameters:

      
      	fn

      	
      function to be silenced (function)
      

      

      Returns:

      List of log messages triggered during the function call, and
      any value returned by the function.

      Since: 3.2

      
      
      warn

      warn (message)

      Reports a ScriptingWarning to pandoc’s logging system. The
      warning will be printed to stderr unless logging verbosity has
      been set to ERROR.

      Parameters:

      
      	message

      	
      the warning message (string)
      

      

      Since: 3.2

      
      
      
      
      
      
      Module pandoc.path

      Module for file path manipulations.

      
      Fields

      
      separator

      The character that separates directories. (string)

      
      
      search_path_separator

      The character that is used to separate the entries in the
      PATH environment variable. (string)

      
      
      
      Functions

      
      directory

      directory (filepath)

      Gets the directory name, i.e., removes the last directory
      separator and everything after from the given path.

      Parameters:

      
      	filepath

      	
      path (string)
      

      

      Returns:

      
      	The filepath up to the last directory separator. (string)

      

      Since: 2.12

      
      
      exists

      exists (path[, type])

      Check whether there exists a filesystem object at the given
      path. If type is given and either directory
      or file, then the function returns true if
      and only if the file system object has the given type, or if it’s
      a symlink pointing to an object of that type. Passing
      symlink as type requires the path itself to be a symlink.
      Types other than those will cause an error.

      Parameters:

      
      	path

      	
      file path to check (string)
      

      	type

      	
      the required type of the filesystem object (string)
      

      

      Returns:

      
      	whether a filesystem object of type type exists
      at path. (boolean)

      

      Since: 3.7.1

      
      
      filename

      filename (filepath)

      Get the file name.

      Parameters:

      
      	filepath

      	
      path (string)
      

      

      Returns:

      
      	File name part of the input path. (string)

      

      Since: 2.12

      
      
      is_absolute

      is_absolute (filepath)

      Checks whether a path is absolute, i.e. not fixed to a
      root.

      Parameters:

      
      	filepath

      	
      path (string)
      

      

      Returns:

      
      	true iff filepath is an absolute
      path, false otherwise. (boolean)

      

      Since: 2.12

      
      
      is_relative

      is_relative (filepath)

      Checks whether a path is relative or fixed to a root.

      Parameters:

      
      	filepath

      	
      path (string)
      

      

      Returns:

      
      	true iff filepath is a relative
      path, false otherwise. (boolean)

      

      Since: 2.12

      
      
      join

      join (filepaths)

      Join path elements back together by the directory
      separator.

      Parameters:

      
      	filepaths

      	
      path components ({string,...})
      

      

      Returns:

      
      	The joined path. (string)

      

      Since: 2.12

      
      
      make_relative

      make_relative (path, root[, unsafe])

      Contract a filename, based on a relative path. Note that the
      resulting path will never introduce .. paths, as the
      presence of symlinks means ../b may not reach
      a/b if it starts from a/c. For a worked
      example see this
      blog post.

      Parameters:

      
      	path

      	
      path to be made relative (string)
      

      	root

      	
      root path (string)
      

      	unsafe

      	
      whether to allow .. in the result. (boolean)
      

      

      Returns:

      
      	contracted filename (string)

      

      Since: 2.12

      
      
      normalize

      normalize (filepath)

      Normalizes a path.

      
      	// makes sense only as part of a (Windows)
      network drive; elsewhere, multiple slashes are reduced to a single
      path.separator (platform dependent).

      	/ becomes path.separator (platform
      dependent).

      	./ is removed.

      	an empty path becomes .

      

      Parameters:

      
      	filepath

      	
      path (string)
      

      

      Returns:

      
      	The normalized path. (string)

      

      Since: 2.12

      
      
      split

      split (filepath)

      Splits a path by the directory separator.

      Parameters:

      
      	filepath

      	
      path (string)
      

      

      Returns:

      
      	List of all path components. ({string,...})

      

      Since: 2.12

      
      
      split_extension

      split_extension (filepath)

      Splits the last extension from a file path and returns the
      parts. The extension, if present, includes the leading separator;
      if the path has no extension, then the empty string is returned as
      the extension.

      Parameters:

      
      	filepath

      	
      path (string)
      

      

      Returns:

      
      	filepath without extension (string)


      	extension or empty string (string)


      

      Since: 2.12

      
      
      split_search_path

      split_search_path (search_path)

      Takes a string and splits it on the
      search_path_separator character. Blank items are
      ignored on Windows, and converted to . on Posix. On
      Windows path elements are stripped of quotes.

      Parameters:

      
      	search_path

      	
      platform-specific search path (string)
      

      

      Returns:

      
      	list of directories in search path ({string,...})

      

      Since: 2.12

      
      
      treat_strings_as_paths

      treat_strings_as_paths ()

      Augment the string module such that strings can be used as path
      objects.

      Since: 2.12

      
      
      
      
      
      
      Module pandoc.structure

      Access to the higher-level document structure, including
      hierarchical sections and the table of contents.

      
      Functions

      
      make_sections

      make_sections (blocks[, opts])

      Puts Blocks into a hierarchical
      structure: a list of sections (each a Div with class “section” and
      first element a Header).

      The optional opts argument can be a table; two
      settings are recognized: If number_sections is true,
      a number attribute containing the section number will
      be added to each Header. If base_level
      is an integer, then Header levels will be reorganized
      so that there are no gaps, with numbering levels shifted by the
      given value. Finally, an integer slide_level value
      triggers the creation of slides at that heading level.

      Note that a WriterOptions
      object can be passed as the opts table; this will set the
      number_section and slide_level values to
      those defined on the command line.

      Usage:

      local blocks = {
  pandoc.Header(2, pandoc.Str 'first'),
  pandoc.Header(2, pandoc.Str 'second'),
}
local opts = PANDOC_WRITER_OPTIONS
local newblocks = pandoc.structure.make_sections(blocks, opts)

      Parameters:

      
      	blocks

      	
      document blocks to process (Blocks|Pandoc)
      

      	opts

      	
      options (table)
      

      

      Returns:

      
      	processed blocks (Blocks)

      

      Since: 3.0

      
      
      slide_level

      slide_level (blocks)

      Find level of header that starts slides (defined as the least
      header level that occurs before a non-header/non-hrule in the
      blocks).

      Parameters:

      
      	blocks

      	
      document body (Blocks|Pandoc)
      

      

      Returns:

      
      	slide level (integer)

      

      Since: 3.0

      
      
      split_into_chunks

      split_into_chunks (doc[, opts])

      Converts a Pandoc document into a ChunkedDoc.

      Parameters:

      
      	doc

      	
      document to split (Pandoc)
      

      	opts

      	
      Splitting options.

      The following options are supported:

      `path_template`
:   template used to generate the chunks' filepaths
    `%n` will be replaced with the chunk number (padded with
    leading 0s to 3 digits), `%s` with the section number of
    the heading, `%h` with the (stringified) heading text,
    `%i` with the section identifier. For example,
    `"section-%s-%i.html"` might be resolved to
    `"section-1.2-introduction.html"`.

    Default is `"chunk-%n"` (string)

`number_sections`
:   whether sections should be numbered; default is `false`
    (boolean)

`chunk_level`
:   The heading level the document should be split into
    chunks. The default is to split at the top-level, i.e.,
    `1`. (integer)

`base_heading_level`
:   The base level to be used for numbering. Default is `nil`
    (integer|nil)

      (table)

      

      

      Returns:

      
      	(ChunkedDoc)

      

      Since: 3.0

      
      
      table_of_contents

      table_of_contents (toc_source[, opts])

      Generates a table of contents for the given object.

      Parameters:

      
      	toc_source

      	
      list of command line arguments (Blocks|Pandoc|ChunkedDoc)
      

      	opts

      	
      options (WriterOptions)
      

      

      Returns:

      
      	Table of contents as a BulletList object (Block)

      

      Since: 3.0

      
      
      unique_identifier

      unique_identifier (inlines[, used[, exts]])

      Generates a unique identifier from a list of inlines, similar
      to what’s generated by the auto_identifiers
      extension.

      The method used to generated identifiers can be modified
      through ext, which is a list of format
      extensions.

      It can be used to generate IDs similar to what the
      auto_identifiers extension provides.

      Example:

       local used_ids = {}
 function Header (h)
   local id =
     pandoc.structure.unique_identifier(h.content, used_ids)
   used_ids[id] = true
   h.identifier = id
   return h
 end

      Parameters:

      
      	inlines

      	
      base for identifier (Inlines)
      

      	used

      	
      set of identifiers (string keys, boolean values) that have already
      been used. (table)
      

      	exts

      	
      list of format extensions ({string,...})
      

      

      Returns:

      
      	unique identifier (string)

      

      Since: 3.8

      
      
      
      
      
      
      Module pandoc.system

      Access to the system’s information and file functionality.

      
      Fields

      
      arch

      The machine architecture on which the program is running.
      (string)

      
      
      os

      The operating system on which the program is running. The most
      common values are darwin (macOS),
      freebsd, linux,
      linux-android, mingw32 (Windows),
      netbsd, openbsd. (string)

      
      
      
      Functions

      
      cputime

      cputime ()

      Returns the number of picoseconds CPU time used by the current
      program. The precision of this result may vary in different
      versions and on different platforms.

      Returns:

      
      	CPU time in picoseconds (integer)

      

      Since: 3.1.1

      
      
      command

      command (command, args[, input[, opts]])

      Executes a system command with the given arguments and
      input on stdin.

      Parameters:

      
      	command

      	
      command to execute (string)
      

      	args

      	
      command arguments ({string,...})
      

      	input

      	
      input on stdin (string)
      

      	opts

      	
      process options (table)
      

      

      Returns:

      
      	exit code – false on success, an integer
      otherwise (integer|boolean)


      	stdout (string)


      	stderr (string)


      

      Since: 3.7.1

      
      
      copy

      copy (source, target)

      Copy a file with its permissions. If the destination file
      already exists, it is overwritten.

      Parameters:

      
      	source

      	
      source file (string)
      

      	target

      	
      target destination (string)
      

      

      Since: 3.7.1

      
      
      environment

      environment ()

      Retrieves the entire environment as a string-indexed table.

      Returns:

      
      	A table mapping environment variable names to their value.
      (table)

      

      Since: 2.7.3

      
      
      get_working_directory

      get_working_directory ()

      Obtain the current working directory as an absolute path.

      Returns:

      
      	The current working directory. (string)

      

      Since: 2.8

      
      
      list_directory

      list_directory ([directory])

      List the contents of a directory.

      Parameters:

      
      	directory

      	
      Path of the directory whose contents should be listed. Defaults to
      .. (string)
      

      

      Returns:

      
      	A table of all entries in directory, except for
      the special entries (. and ..).
      (table)

      

      Since: 2.19

      
      
      make_directory

      make_directory (dirname[, create_parent])

      Create a new directory which is initially empty, or as near to
      empty as the operating system allows. The function throws an error
      if the directory cannot be created, e.g., if the parent directory
      does not exist or if a directory of the same name is already
      present.

      If the optional second parameter is provided and truthy, then
      all directories, including parent directories, are created as
      necessary.

      Parameters:

      
      	dirname

      	
      name of the new directory (string)
      

      	create_parent

      	
      create parent directory if necessary (boolean)
      

      

      Since: 2.19

      
      
      read_file

      read_file (filepath)

      Parameters:

      
      	filepath

      	
      File to read (string)
      

      

      Returns:

      
      	file contents (string)

      

      Since: 3.7.1

      
      
      rename

      rename (old, new)

      Change the name of an existing path from old to
      new.

      If old is a directory and new is a
      directory that already exists, then new is atomically
      replaced by the old directory. On Win32 platforms,
      this function fails if new is an existing
      directory.

      If old does not refer to a directory, then neither
      may new.

      Renaming may not work across file system boundaries or due to
      other system-specific reasons. It’s generally more robust to copy
      the source path to its destination before deleting the source.

      Parameters:

      
      	old

      	
      original path (string)
      

      	new

      	
      new path (string)
      

      

      Since: 3.7.1

      
      
      remove

      remove (filename)

      Removes the directory entry for an existing file.

      Parameters:

      
      	filename

      	
      file to remove (string)
      

      

      Since: 3.7.1

      
      
      remove_directory

      remove_directory (dirname[, recursive])

      Remove an existing, empty directory. If recursive
      is given, then delete the directory and its contents
      recursively.

      Parameters:

      
      	dirname

      	
      name of the directory to delete (string)
      

      	recursive

      	
      delete content recursively (boolean)
      

      

      Since: 2.19

      
      
      times

      times (filepath)

      Obtain the modification and access time of a file or directory.
      The times are returned as strings using the ISO 8601 format.

      Parameters:

      
      	filepath

      	
      file or directory path (string)
      

      

      Returns:

      
      	time at which the file or directory was last modified
      (table)


      	time at which the file or directory was last accessed
      (table)


      

      Since: 3.7.1

      
      
      with_environment

      with_environment (environment, callback)

      Run an action within a custom environment. Only the environment
      variables given by environment will be set, when
      callback is called. The original environment is
      restored after this function finishes, even if an error occurs
      while running the callback action.

      Parameters:

      
      	environment

      	
      Environment variables and their values to be set before running
      callback (table)
      

      	callback

      	
      Action to execute in the custom environment (function)
      

      

      Returns:

      The results of the call to callback.

      Since: 2.7.3

      
      
      with_temporary_directory

      with_temporary_directory (parent_dir, templ, callback)

      Create and use a temporary directory inside the given
      directory. The directory is deleted after the callback
      returns.

      Parameters:

      
      	parent_dir

      	
      Parent directory to create the directory in. If this parameter is
      omitted, the system’s canonical temporary directory is used.
      (string)
      

      	templ

      	
      Directory name template. (string)
      

      	callback

      	
      Function which takes the name of the temporary directory as its
      first argument. (function)
      

      

      Returns:

      The results of the call to callback.

      Since: 2.8

      
      
      with_working_directory

      with_working_directory (directory, callback)

      Run an action within a different directory. This function will
      change the working directory to directory, execute
      callback, then switch back to the original working
      directory, even if an error occurs while running the callback
      action.

      Parameters:

      
      	directory

      	
      Directory in which the given callback should be
      executed (string)
      

      	callback

      	
      Action to execute in the given directory (function)
      

      

      Returns:

      The results of the call to callback.

      Since: 2.7.3

      
      
      write_file

      write_file (filepath, contents)

      Writes a string to a file.

      Parameters:

      
      	filepath

      	
      path to target file (string)
      

      	contents

      	
      file contents (string)
      

      

      Since: 3.7.1

      
      
      xdg

      xdg (xdg_directory_type[, filepath])

      Access special directories and directory search paths.

      Special directories for storing user-specific application data,
      configuration, and cache files, as specified by the XDG
      Base Directory Specification.

      Parameters:

      
      	xdg_directory_type

      	
      The type of the XDG directory or search path. Must be one of
      config, data, cache,
      state, datadirs, or
      configdirs.

      Matching is case-insensitive, and underscores and
      XDG prefixes are ignored, so a value like
      XDG_DATA_DIRS is also acceptable.

      The state directory might not be available,
      depending on the version of the underlying Haskell library.
      (string)

      

      	filepath

      	
      relative path that is appended to the path; ignored if the result
      is a list of search paths. (string)
      

      

      Returns:

      
      	Either a single file path, or a list of search paths.
      (string|{string,...})

      

      Since: 3.7.1

      
      
      
      
      
      
      
      Module pandoc.layout

      Plain-text document layouting.

      
      Fields

      
      blankline

      Inserts a blank line unless one exists already. (Doc)

      
      
      cr

      A carriage return. Does nothing if we’re at the beginning of a
      line; otherwise inserts a newline. (Doc)

      
      
      empty

      The empty document. (Doc)

      
      
      space

      A breaking (reflowable) space. (Doc)

      
      
      
      Functions

      
      after_break

      after_break (text)

      Creates a Doc which is conditionally
      included only if it comes at the beginning of a line.

      An example where this is useful is for escaping line-initial
      . in roff man.

      Parameters:

      
      	text

      	
      content to include when placed after a break (string)
      

      

      Returns:

      
      	new doc (Doc)

      

      Since: 2.18

      
      
      before_non_blank

      before_non_blank (doc)

      Conditionally includes the given doc unless it is
      followed by a blank space.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	conditional doc (Doc)

      

      Since: 2.18

      
      
      blanklines

      blanklines (n)

      Inserts blank lines unless they exist already.

      Parameters:

      
      	n

      	
      number of blank lines (integer)
      

      

      Returns:

      
      	conditional blank lines (Doc)

      

      Since: 2.18

      
      
      braces

      braces (doc)

      Puts the doc in curly braces.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	doc enclosed by {}. (Doc)

      

      Since: 2.18

      
      
      brackets

      brackets (doc)

      Puts the doc in square brackets

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	doc enclosed by []. (Doc)

      

      Since: 2.18

      
      
      cblock

      cblock (doc, width)

      Creates a block with the given width and content, aligned
      centered.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      	width

      	
      block width in chars (integer)
      

      

      Returns:

      
      	doc, aligned centered in a block with max width
      chars per line. (Doc)

      

      Since: 2.18

      
      
      chomp

      chomp (doc)

      Chomps trailing blank space off of the doc.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	doc without trailing blanks (Doc)

      

      Since: 2.18

      
      
      concat

      concat (docs[, sep])

      Concatenates a list of Docs.

      Parameters:

      
      	docs

      	
      list of Docs (`{Doc,...}`)
      

      	sep

      	
      separator (default: none) (Doc)
      

      

      Returns:

      
      	concatenated doc (Doc)

      

      Since: 2.18

      
      
      double_quotes

      double_quotes (doc)

      Wraps a Doc in double quotes.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	doc enclosed by " chars (Doc)

      

      Since: 2.18

      
      
      flush

      flush (doc)

      Makes a Doc flush against the left margin.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	flushed doc (Doc)

      

      Since: 2.18

      
      
      hang

      hang (doc, ind, start)

      Creates a hanging indent.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      	ind

      	
      indentation width (integer)
      

      	start

      	
      document (Doc)
      

      

      Returns:

      
      	doc prefixed by start on the first
      line, subsequent lines indented by ind spaces. (Doc)

      

      Since: 2.18

      
      
      inside

      inside (contents, start, end)

      Encloses a Doc inside a start and end
      Doc.

      Parameters:

      
      	contents

      	
      document (Doc)
      

      	start

      	
      document (Doc)
      

      	end

      	
      document (Doc)
      

      

      Returns:

      
      	enclosed contents (Doc)

      

      Since: 2.18

      
      
      lblock

      lblock (doc, width)

      Creates a block with the given width and content, aligned to
      the left.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      	width

      	
      block width in chars (integer)
      

      

      Returns:

      
      	doc put into block with max width chars per line.
      (Doc)

      

      Since: 2.18

      
      
      literal

      literal (text)

      Creates a Doc from a string.

      Parameters:

      
      	text

      	
      literal value (string)
      

      

      Returns:

      
      	doc contatining just the literal string (Doc)

      

      Since: 2.18

      
      
      nest

      nest (doc, ind)

      Indents a Doc by the specified number of
      spaces.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      	ind

      	
      indentation size (integer)
      

      

      Returns:

      
      	doc indented by ind spaces (Doc)

      

      Since: 2.18

      
      
      nestle

      nestle (doc)

      Removes leading blank lines from a Doc.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	doc with leading blanks removed (Doc)

      

      Since: 2.18

      
      
      nowrap

      nowrap (doc)

      Makes a Doc non-reflowable.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	same as input, but non-reflowable (Doc)

      

      Since: 2.18

      
      
      parens

      parens (doc)

      Puts the doc in parentheses.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	doc enclosed by (). (Doc)

      

      Since: 2.18

      
      
      prefixed

      prefixed (doc, prefix)

      Uses the specified string as a prefix for every line of the
      inside document (except the first, if not at the beginning of the
      line).

      Parameters:

      
      	doc

      	
      document (Doc)
      

      	prefix

      	
      prefix for each line (string)
      

      

      Returns:

      
      	prefixed doc (Doc)

      

      Since: 2.18

      
      
      quotes

      quotes (doc)

      Wraps a Doc in single quotes.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	doc enclosed in '. (Doc)

      

      Since: 2.18

      
      
      rblock

      rblock (doc, width)

      Creates a block with the given width and content, aligned to
      the right.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      	width

      	
      block width in chars (integer)
      

      

      Returns:

      
      	doc, right aligned in a block with max width
      chars per line. (Doc)

      

      Since: 2.18

      
      
      vfill

      vfill (border)

      An expandable border that, when placed next to a box, expands
      to the height of the box. Strings cycle through the list
      provided.

      Parameters:

      
      	border

      	
      vertically expanded characters (string)
      

      

      Returns:

      
      	automatically expanding border Doc (Doc)

      

      Since: 2.18

      
      
      render

      render (doc[, colwidth[, style]])

      Render a Doc. The text is reflowed on
      breakable spaces to match the given line length. Text is not
      reflowed if the line length parameter is omitted or nil.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      	colwidth

      	
      Maximum number of characters per line. A value of
      nil, the default, means that the text is not reflown.
      (integer)
      

      	style

      	
      Whether to generate plain text or ANSI terminal output. Must be
      either 'plain' or 'ansi'. Defaults to
      'plain'. (string)
      

      

      Returns:

      
      	rendered doc (string)

      

      Since: 2.18

      
      
      is_empty

      is_empty (doc)

      Checks whether a doc is empty.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	true iff doc is the empty document,
      false otherwise. (boolean)

      

      Since: 2.18

      
      
      height

      height (doc)

      Returns the height of a block or other Doc.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	doc height (integer|string)

      

      Since: 2.18

      
      
      min_offset

      min_offset (doc)

      Returns the minimal width of a Doc when
      reflowed at breakable spaces.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	minimal possible width (integer|string)

      

      Since: 2.18

      
      
      offset

      offset (doc)

      Returns the width of a Doc as number of
      characters.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	doc width (integer|string)

      

      Since: 2.18

      
      
      real_length

      real_length (str)

      Returns the real length of a string in a monospace font: 0 for
      a combining character, 1 for a regular character, 2 for an East
      Asian wide character.

      Parameters:

      
      	str

      	
      UTF-8 string to measure (string)
      

      

      Returns:

      
      	text length (integer|string)

      

      Since: 2.18

      
      
      update_column

      update_column (doc, i)

      Returns the column that would be occupied by the last laid out
      character.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      	i

      	
      start column (integer)
      

      

      Returns:

      
      	column number (integer|string)

      

      Since: 2.18

      
      
      bold

      bold (doc)

      Puts a Doc in boldface.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	bolded Doc (Doc)

      

      Since: 3.4.1

      
      
      italic

      italic (doc)

      Puts a Doc in italics.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	styled Doc (Doc)

      

      Since: 3.4.1

      
      
      underlined

      underlined (doc)

      Underlines a Doc.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	styled Doc (Doc)

      

      Since: 3.4.1

      
      
      strikeout

      strikeout (doc)

      Puts a line through the Doc.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      

      Returns:

      
      	styled Doc (Doc)

      

      Since: 3.4.1

      
      
      fg

      fg (doc, color)

      Set the foreground color.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      	color

      	
      One of ‘black’, ‘red’, ‘green’, ‘yellow’, ‘blue’, ‘magenta’
      ‘cyan’, or ‘white’. (string)
      

      

      Returns:

      
      	styled Doc (Doc)

      

      Since: 3.4.1

      
      
      bg

      bg (doc, color)

      Set the background color.

      Parameters:

      
      	doc

      	
      document (Doc)
      

      	color

      	
      One of ‘black’, ‘red’, ‘green’, ‘yellow’, ‘blue’, ‘magenta’
      ‘cyan’, or ‘white’. (string)
      

      

      Returns:

      
      	styled Doc (Doc)

      

      Since: 3.4.1

      
      
      
      Types

      
      Doc

      See the description above.

      
      
      
      
      
      
      Module pandoc.scaffolding

      Scaffolding for custom writers.

      
      Fields

      
      Writer

      An object to be used as a Writer function; the
      construct handles most of the boilerplate, expecting only render
      functions for all AST elements (table)

      
      
      
      
      
      
      Module pandoc.text

      UTF-8 aware text manipulation functions, implemented in
      Haskell.

      The text module can also be loaded under the name
      text, although this is discouraged and
      deprecated.

      -- uppercase all regular text in a document:
function Str (s)
  s.text = pandoc.text.upper(s.text)
  return s
end


      
      Functions

      
      fromencoding

      fromencoding (s[, encoding])

      Converts a string to UTF-8. The encoding parameter
      specifies the encoding of the input string. On Windows, that
      parameter defaults to the current ANSI code page; on other
      platforms the function will try to use the file system’s
      encoding.

      The set of known encodings is system dependent, but includes at
      least UTF-8, UTF-16BE,
      UTF-16LE, UTF-32BE, and
      UTF-32LE. Note that the default code page on Windows
      is available through CP0.

      Parameters:

      
      	s

      	
      string to be converted (string)
      

      	encoding

      	
      target encoding (string)
      

      

      Returns:

      
      	UTF-8 string (string)

      

      Since: 3.0

      
      
      len

      len (s)

      Returns the length of a UTF-8 string, i.e., the number of
      characters.

      Parameters:

      
      	s

      	
      UTF-8 encoded string (string)
      

      

      Returns:

      
      	length (integer|string)

      

      Since: 2.0.3

      
      
      lower

      lower (s)

      Returns a copy of a UTF-8 string, converted to lowercase.

      Parameters:

      
      	s

      	
      UTF-8 string to convert to lowercase (string)
      

      

      Returns:

      
      	Lowercase copy of s (string)

      

      Since: 2.0.3

      
      
      reverse

      reverse (s)

      Returns a copy of a UTF-8 string, with characters reversed.

      Parameters:

      
      	s

      	
      UTF-8 string to revert (string)
      

      

      Returns:

      
      	Reversed s (string)

      

      Since: 2.0.3

      
      
      sub

      sub (s, i[, j])

      Returns a substring of a UTF-8 string, using Lua’s string
      indexing rules.

      Parameters:

      
      	s

      	
      UTF-8 string (string)
      

      	i

      	
      substring start position (integer)
      

      	j

      	
      substring end position (integer)
      

      

      Returns:

      
      	text substring (string)

      

      Since: 2.0.3

      
      
      subscript

      subscript (input)

      Tries to convert the string into a Unicode subscript version of
      the string. Returns nil if not all characters of the
      input can be mapped to a subscript Unicode character. Supported
      characters include numbers, parentheses, and plus/minus.

      Parameters:

      
      	input

      	
      string to convert to subscript characters (string)
      

      

      Returns:

      
      	Subscript version of the input, or nil if not all
      characters could be converted. (string|nil)

      

      Since: 3.8

      
      
      superscript

      superscript (input)

      Tries to convert the string into a Unicode superscript version
      of the string. Returns nil if not all characters of
      the input can be mapped to a superscript Unicode character.
      Supported characters include numbers, parentheses, and
      plus/minus.

      Parameters:

      
      	input

      	
      string to convert to superscript characters (string)
      

      

      Returns:

      
      	Superscript version of the input, or nil if not
      all characters could be converted. (string|nil)

      

      Since: 3.8

      
      
      toencoding

      toencoding (s[, enc])

      Converts a UTF-8 string to a different encoding. The
      encoding parameter defaults to the current ANSI code
      page on Windows; on other platforms it will try to guess the file
      system’s encoding.

      The set of known encodings is system dependent, but includes at
      least UTF-8, UTF-16BE,
      UTF-16LE, UTF-32BE, and
      UTF-32LE. Note that the default code page on Windows
      is available through CP0.

      Parameters:

      
      	s

      	
      UTF-8 string (string)
      

      	enc

      	
      target encoding (string)
      

      

      Returns:

      
      	re-encoded string (string)

      

      Since: 3.0

      
      
      upper

      upper (s)

      Returns a copy of a UTF-8 string, converted to uppercase.

      Parameters:

      
      	s

      	
      UTF-8 string to convert to uppercase (string)
      

      

      Returns:

      
      	Uppercase copy of s (string)

      

      Since: 2.0.3

      
      
      
      
      
      
      Module pandoc.template

      Handle pandoc templates.

      
      Functions

      
      apply

      apply (template, context)

      Applies a context with variable assignments to a template,
      returning the rendered template. The context
      parameter must be a table with variable names as keys and Doc, string, boolean, or table as values,
      where the table can be either be a list of the aforementioned
      types, or a nested context.

      Parameters:

      
      	template

      	
      template to apply (Template)
      

      	context

      	
      variable values (table)
      

      

      Returns:

      
      	rendered template (Doc)

      

      Since: 3.0

      
      
      compile

      compile (template[, templates_path])

      Compiles a template string into a Template object usable by pandoc.

      If the templates_path parameter is specified, then
      it should be the file path associated with the template. It is
      used when checking for partials. Partials will be taken only from
      the default data files if this parameter is omitted.

      An error is raised if compilation fails.

      Parameters:

      
      	template

      	
      template string (string)
      

      	templates_path

      	
      parameter to determine a default path and extension for partials;
      uses the data files templates path by default. (string)
      

      

      Returns:

      
      	compiled template (Template)

      

      Since: 2.17

      
      
      default

      default ([writer])

      Returns the default template for a given writer as a string. An
      error is thrown if no such template can be found.

      Parameters:

      
      	writer

      	
      name of the writer for which the template should be retrieved;
      defaults to the global FORMAT. (string)
      

      

      Returns:

      
      	raw template (string)

      

      Since: 2.17

      
      
      get

      get (filename)

      Retrieve text for a template.

      This function first checks the resource paths for a file of
      this name; if none is found, the templates directory
      in the user data directory is checked. Returns the content of the
      file, or throws an error if no file is found.

      Parameters:

      
      	filename

      	
      name of the template (string)
      

      

      Returns:

      
      	content of template file (string)

      

      Since: 3.2.1

      
      
      meta_to_context

      meta_to_context (meta, blocks_writer, inlines_writer)

      Creates template context from the document’s Meta data, using the given functions to
      convert Blocks and Inlines to Doc
      values.

      Parameters:

      
      	meta

      	
      document metadata (Meta)
      

      	blocks_writer

      	
      converter from Blocks to Doc values (function)
      

      	inlines_writer

      	
      converter from Inlines to Doc values (function)
      

      

      Returns:

      
      	template context (table)

      

      Since: 3.0

      
      
      
      Types

      
      Template

      
      
      
      
      
      
      Module pandoc.types

      Constructors for types that are not part of the pandoc AST.

      
      Functions

      
      Version

      Version (version_specifier)

      Parameters:

      
      	version_specifier

      	
      A version string like '2.7.3', a Lua number like
      2.0, a list of integers like {2,7,3}, or
      a Version object. (string|number|{integer,...}|Version)
      

      

      Returns:

      
      	New Version object. (Version)

      

      Since: 2.7.3

      
      
      Sources

      Sources (srcs)

      Creates a new Sources element, i.e., a list of Source items.

      Pandoc’s text readers expect the input text to be paired with
      information on where the text originated, e.g., a file name. This
      abstraction is provided via the Sources type.

      Pandoc accepts a range of objects wherever a Sources
      list is expected:

      
      	a list of Source
      items;

      	a simple string, which becomes an unnamed source;

      	a list of table objects, where each table contains the fields
      name (the filepath) and text (the file
      contents)

      

      A Sources list can be converted to a string via the default
      tostring Lua function. This will concatenate all
      source items.

      Parameters:

      
      	srcs

      	
      sources (string|{string,...}|table)
      

      

      Returns:

      
      	new Sources object ({Source,...})

      

      Since: 3.9.1

      
      
      
      Types

      
      Source

      
      
      Version

      
      Methods

      
      Version.must_be_at_least

      Version.must_be_at_least (self, reference[, msg])

      Parameters:

      
      	self

      	
      version to check (Version)
      

      	reference

      	
      minimum version (Version)
      

      	msg

      	
      alternative message (string)
      

      

      Returns:

      Returns no result, and throws an error if this version is older
      than reference.

      
      
      
      
      
      
      
      
      
      Module pandoc.zip

      Functions to create, modify, and extract files from zip
      archives.

      The module can be called as a function, in which case it
      behaves like the zip function described below.

      Zip options are optional; when defined, they must be a table
      with any of the following keys:

      
      	recursive: recurse directories when set to
      true;

      	verbose: print info messages to stdout;

      	destination: the value specifies the directory in
      which to extract;

      	location: value is used as path name, defining
      where files are placed.

      	preserve_symlinks: Boolean value, controlling
      whether symbolic links are preserved as such. This option is
      ignored on Windows.

      

      
      Functions

      
      Archive

      Archive ([bytestring_or_entries])

      Reads an Archive structure from a raw zip archive or a
      list of Entry items; throws an error if the given string cannot be
      decoded into an archive.

      Parameters:

      
      	bytestring_or_entries

      	
      binary archive data or list of entries; defaults to an empty list
      (string|{zip.Entry,...})
      

      

      Returns:

      
      	new Archive (zip.Archive)

      

      Since: 3.0

      
      
      Entry

      Entry (path, contents[, modtime])

      Generates a ZipEntry from a filepath, uncompressed content, and
      the file’s modification time.

      Parameters:

      
      	path

      	
      file path in archive (string)
      

      	contents

      	
      uncompressed contents (string)
      

      	modtime

      	
      modification time (integer)
      

      

      Returns:

      
      	a new zip archive entry (zip.Entry)

      

      Since: 3.0

      
      
      read_entry

      read_entry (filepath[, opts])

      Generates a ZipEntry from a file or directory.

      Parameters:

      
      	filepath

      	
      (string)
      

      	opts

      	
      zip options (table)
      

      

      Returns:

      
      	a new zip archive entry (zip.Entry)

      

      Since: 3.0

      
      
      zip

      zip (filepaths[, opts])

      Package and compress the given files into a new Archive.

      Parameters:

      
      	filepaths

      	
      list of files from which the archive is created. ({string,...})
      

      	opts

      	
      zip options (table)
      

      

      Returns:

      
      	a new archive (zip.Archive)

      

      Since: 3.0

      
      
      
      Types

      
      zip.Archive

      
      Properties

      
      entries

      Files in this zip archive ({zip.Entry,...})

      
      
      
      Methods

      
      bytestring

      bytestring (self)

      Returns the raw binary string representation of the
      archive.

      Parameters:

      
      	self

      	
      (zip.Archive)
      

      

      Returns:

      
      	bytes of the archive (string)

      

      
      
      extract

      extract (self[, opts])

      Extract all files from this archive, creating directories as
      needed. Note that the last-modified time is set correctly only in
      POSIX, not in Windows. This function fails if encrypted entries
      are present.

      Parameters:

      
      	self

      	
      (zip.Archive)
      

      	opts

      	
      zip options (table)
      

      

      
      
      
      
      zip.Entry

      
      Properties

      
      modtime

      Modification time (seconds since unix epoch) (integer)

      
      
      path

      Relative path, using / as separator (zip.Entry)

      
      
      
      Methods

      
      contents

      contents (self[, password])

      Get the uncompressed contents of a zip entry. If
      password is given, then that password is used to
      decrypt the contents. An error is throws if decrypting fails.

      Parameters:

      
      	self

      	
      (zip.Entry)
      

      	password

      	
      password for entry (string)
      

      

      Returns:

      
      	binary contents (string)

      

      
      
      symlink

      symlink (self)

      Returns the target if the Entry represents a symbolic link, and
      nil otherwise. Always returns nil on
      Windows.

      Parameters:

      
      	self

      	
      (zip.Entry)
      

      

      Returns:

      
      	link target if entry represents a symbolic link
      (string|nil)
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        We've seen the strong reaction from the community over the idea that we've stopped developing the Flipper Zero firmware. We want to address this and let you know that we've heard all your feedback and have decided to rethink our approach to maintaining the project and engaging with the community.
TL;DR: We've allocated resources to maintain Flipper Zero firmware and support community contributions. From now on, community requests and contributions will be reviewed under new rules: voting for feature requests in GitHub Discussions, clearer pull request guidelines, and mandatory integration testing.
How it all started — Kickstarter 2020
When Flipper Zero launched on Kickstarter, we were overwhelmed by the community's support. That support came with a responsibility to deliver what we had promised. At the same time, we faced a wave of skepticism. We were called scammers and told the project would never ship.
A year and a half later, our entire team worked with the fear of letting our backers down and becoming another crowdfunding project remembered for taking $5 million and never delivering. We were hit by post-COVID component shortages, soaring supply chain costs, and political turmoil. On top of that, we were still dealing with thousands of accusations, insults, and threats.
We worked as hard as we could while trying to ignore the constant storm of criticism around us. But we have to admit that it was incredibly difficult. Today, we can look back and say that we made the right decisions: we planned our resources carefully, took risks, and worked really hard.
In the end, we made it through every challenge: from hardware and manufacturing to supply chains, logistics, firmware, and software development. We feel empathy for the teams behind crowdfunding projects that tried to copy Flipper Zero, but ended up shipping nothing. We could easily have been one of them, but today we can say with confidence:
	We delivered on all Kickstarter promises — every backer received the Flipper Zero they paid for, even if it took much longer than anyone had expected.
	All features were implemented — everything we stated in our Kickstarter campaign works as promised. This took us years of development.
	We built a platform and infrastructure — we're proud that Flipper Zero has become a hardware platform with software tools, APIs, and an SDK that developers genuinely enjoy using. That’s exactly why there are so many community-driven projects around Flipper Zero: alternative firmware, apps, and scripts.
	Flipper Zero is available worldwide (almost) — it may not be the most visible achievement, but we invested an enormous amount of effort into getting regulatory certifications, customs approvals, and all the paperwork required to officially import Flipper Zero into most countries. That's why there are now so many devices in people's hands.

Thanks to everyone who supports us
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  We are deeply grateful to everyone who has supported us since the Kickstarter campaign and believed in our team. Without your support back in 2020, Flipper Zero would probably never have happened. Together with you, we built something far bigger than we ever imagined.




Stable firmware 1.0
It’s important to understand that Flipper Zero has only 700 KB of flash memory available for firmware. And we ran into this limit very quickly, making it impossible to add new features. To work around it, we came up with dynamic apps loading from the microSD card — it allowed us to move device functions (including core features) outside the firmware into apps.
Firmware 1.0: a new approach to firmware architectureThis architecture became the foundation of the stable firmware 1.0, which was released in 2024 following the Apps Catalog launch. We polished the user interface and documentation. We also stabilized the firmware API and SDK for app developers, so they no longer had to rebuild their apps every month due to some API changes.
Since the firmware no longer required major changes, we decided to limit our work to maintaining the infrastructure and fixing critical bugs, while shifting our focus to building new devices (after all, we're called Flipper Devices).
By that point, an entire ecosystem of alternative firmware projects and communities had already existed, with people implementing every feature they could think of — even the weirdest ones. We consider our mission accomplished: we built an accessible development platform, and communities can now shape it into whatever they want.
We didn’t expect so many people to care so deeply about the development of the official Flipper Zero firmware. It's genuinely moving that this project and everything we’ve built together matters to you. That's why we’re ready to revisit some of our past decisions. We decided to allocate resources to continue supporting community contributions, but with a new approach.
What this means in practice:
	Limited team resources — our team is still small, and all our attention right now is on building new DEVICES. We can no longer hang out in chats, jump on calls, and talk in real time the way we used to. From the outside, it might look like we're ignoring the community, but in reality, it's just focused work.

	Async communication only — from now on, all communication with the development team will happen through requests in GitHub Discussions. You can vote on topics, and we commit to reviewing the requests that get the most votes. But these have to be concrete feature requests, formatted according to the rules. Abstract questions, general discussion, and help requests stay on Discord, Reddit, and social media.

	New contribution rules — we'll now evaluate pull requests more strictly, as reflected in our updated contribution guide. This applies especially to AI-generated code that touches low-level libraries that is hard to verify, as well as changes that affect the device's UI and require edits in the documentation.

	Integration and regression testing — it's important that code changes don't break existing features. That's why we're making public the integration test cases that our QA team used to test the firmware. These tests will need to be run for every change to the firmware code, and we'll bring the community in to help with part of the regression testing.

Feature requests now only via GitHub Discussions
Once the total number of Flipper Zero users passed one million, direct real-time communication with the community became impossible. We receive a huge number of requests across every communication channel, to the point where we eventually had to disable direct messages on our social media accounts.
At the same time, in all this noise, it became impossible to separate what actually matters. You can’t really distinguish between requests that reflect real community needs and a single person’s niche request — everything just blends into the same white noise.
Vote for what really matters
We'll work on the feature requests with the most votesWe're moving all requests from the Flipper Zero community to GitHub Discussions. Now you can 🤚 vote for feature requests that really matter, so we can see what the community actually wants and prioritize them.
Please stay on topic
We'd really ask you to keep this space for genuinely important requests — ones that can realistically be implemented and that you're sure aren't just something you personally want, but something others actually need too. Otherwise, it just turns into noise, spam, and endless back-and-forth.
For discussions that aren’t suitable as feature requests, there's Discord, Reddit, Twitter, and our other social channels.
Good vs bad feature requestSummary
	We're allocating resources to maintaining the Flipper Zero firmware. Our team will go through community requests weekly.
	Communication with the development team will now happen only through GitHub Discussions. We'll work on the feature requests with the most votes.
	Accepting PRs in the Apps Catalog will work as before.

AMA with Flipper team

    

    






Original: https://blog.flipper.net/future-of-flipper-zero-development/ · Discussion
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      Acer

      
        
	  	
	    Acer Aspire 500LB
	    
	      • Eraser (1996) 
	    
	  

	
	  	
	    Acer Aspire 8930G
	    
	      • Eu când vreau sa fluier, fluier (2010) 
	    
	  

	
	  	
	    Acer Aspire R14
	    
	      • Jessica Jones - Season 1 (2015) 
	    
	  

	
	  	
	    Acer Aspire Z3-600
	    
	      • Taken 3 (2014) 
	    
	  

	
	  	
	    Acer Chromebook 11
	    
	      • Knives Out (2019) 
	    
	  

	
	  	
	    Acer Extensa 5620
	    
	      • Bad Ass (2012) 
	    
	  

	
	  	
	    Acer MPF-1
	    
	      • Runaway (1984) 
	    
	  

	
      

    
      Acorn

      
        
	  	
	    Acorn A5000
	    
	      • A Mind to Kill - Season 1, Episode 3, "Gameboys" (1994) 
	    
	  

	
	  	
	    Acorn Archimedes
	    
	      • Bergerac - Season 8, Episode 11, "There for the Picking" (1990) • Capital City - Season 1, Episode 2, "Insider Trading" (1989) • Dark Season - Season 1 (1991) • Doctor Who - Season 25, "Silver Nemesis" (1988) • Howard's Way - Season 4, Episode 10, "Publish & Be Damned" (1988) • Howard's Way - Season 4, Episode 11, "Screwdriver" (1988) • Minder - Season 9, Episode 7, "How to Succeed in Business Without Really Retiring" (1993) • Murder Story (1989) • Paddington (2014) • Rancid Aluminium (2000) • Strapless (1989) • Watt on Earth - Season 1, Episode 1 (1991) 
	    
	  

	
	  	
	    Acorn Atom
	    
	      • Micro Men (2009) 
	    
	  

	
	  	
	    Acorn BBC Master
	    
	      • Choose or Die (2022) • Code of a Killer - Season 1 (2015) • Micro Men (2009) • Only Fools and Horses - "The Frog's Legacy" (1987) • Smart Money (1986) 
	    
	  

	
	  	
	    Acorn BBC Micro
	    
	      • Ashes to Ashes - Season 3, Episode 1 (2010) • Black Mirror: Bandersnatch (2018) • Clockwise (1986) • Code of a Killer - Season 1 (2015) • Damon and Debbie - Episode 1 (1987) • Dempsey and Makepeace - Season 2, Episode 1, "Silver Dollar" (1985) • Electric Dreams (1984) • The Fourth Protocol (1987) • Full House - Season 1, Episode 5, "Little Secrets" (1985) • Gabrielle and the Doodleman (1984) • Ghostbusters: Frozen Empire (2024) • Grange Hill - Season 11, Episode 5 (1988) • The IT Crowd - Season 1 (2006) • Loki - Season 2, Episode 5, "Science/Fiction" (2023) • Look Around You - Season 1 (2002) • Maths Counts - Season 1, Episode 3, "Orders is Orders" (1983) • Matt's Millions - Season 1 (1996) • Micro Men (2009) • Out of This World - Season 1, Episode 5 (1995) • Secret Invasion - Season 1, Episode 6, "Home" (2023) • Supergirl (1984) 
	    
	  

	
	  	
	    Acorn Communicator
	    
	      • Bugs - Season 2, Episode 7, "Schrodinger's Bomb" (1996) 
	    
	  

	
	  	
	    Acorn Electron
	    
	      • Bird of Prey 2 (1984) • Cruella (2021) • Girls on Top - Season 2, Episode 3, "Who's Ya Uncle Shelley?" (1986) • Micro Men (2009) 
	    
	  

	
	  	
	    Acorn Risc PC
	    
	      • Black Mirror - Season 7, Episode 4, "Plaything" (2025) 
	    
	  

	
	  	
	    Acorn System 1
	    
	      • Blake's 7 - Season 4 (1981) 
	    
	  

	
      

    
      Adage

      
        
	  	
	    Adage AGT/30
	    
	      • Dark Star (1974) 
	    
	  

	
      

    
      Alienware

      
        
	  	
	    Alienware 13 R2
	    
	      • A Murder at the End of the World - Episode 1, "Chapter 1: Homme Fatal" (2023) 
	    
	  

	
	  	
	    Alienware 15
	    
	      • Undercover Grandpa (2017) 
	    
	  

	
	  	
	    Alienware 17 R5
	    
	      • Devs - Season 1, Episode 2 (2020) • Hanna - Season 2, Episode 2, "The Trial" (2020) 
	    
	  

	
	  	
	    Alienware Area 51 15mx
	    
	      • Hot Tub Time Machine (2010) 
	    
	  

	
	  	
	    Alienware Area 51-M
	    
	      • Pursued (2004) 
	    
	  

	
	  	
	    Alienware Area 51m 766
	    
	      • Stay Alive (2006) 
	    
	  

	
      

    
      Amstrad

      
        
	  	
	    Amstrad ALT-286/386SX
	    
	      • Inspector Morse - Season 5, Episode 4, "Greeks Bearing Gifts" (1991) 
	    
	  

	
	  	
	    Amstrad CPC 464
	    
	      • Bigbug (2022) • Doctor Who - "Wild Blue Yonder" (2023) • Dodger, Bonzo & the Rest - Season 2, Episode 5 (1986) • Eastenders - Season 1, Episode 194 (1986) • The IT Crowd - Season 3 (2008) • Micro Men (2009) 
	    
	  

	
	  	
	    Amstrad CPC 6128
	    
	      • According to Daisy (1988) • Commando Ninja (2018) • Damon and Debbie - Episode 2 (1987) • Dekalog - Season 1, Episode 1 (1988) • Dodger, Bonzo & the Rest - Season 2, Episode 5 (1986) • Eliminators (1986) • It's Nice Up North (2006) • Krótki film o milosci (1988) • Only Fools and Horses - Season 6, Episode 1, "Yuppy Love" (1989) • Red Dwarf - Season 2, Episode 4, "Stasis Leak" (1988) 
	    
	  

	
	  	
	    Amstrad PC 1512
	    
	      • Jamon Jamon (1992) • Making Out - Season 1 (1989) • Out of This World - Season 1, Episode 5 (1995) • Press Gang - Season 1, Episode 6, "Interface" (1989) 
	    
	  

	
	  	
	    Amstrad PC 2086
	    
	      • The Full Monty (1997) • Press Gang - Season 3, Episode 5, "The Last Word: Part 2" (1991) 
	    
	  

	
	  	
	    Amstrad PCW 8256
	    
	      • Damon and Debbie - Episode 2 (1987) • Girls on Top - Season 2, Episode 3, "Who's Ya Uncle Shelley?" (1986) • Good Omens (2019) • Grange Hill - Season 12, Episode 1 (1989) • Inspector Morse - Season 5, Episode 4, "Greeks Bearing Gifts" (1991) • Loki - Season 2, Episode 5, "Science/Fiction" (2023) • Micro Men (2009) • Pennyworth - Season 3, Episode 2, "Many Clouds" (2022) 
	    
	  

	
	  	
	    Amstrad PCW 9512
	    
	      • Colin's Sandwich - Season 2 (1990) • Hetty Wainthropp Investigates - Season 1, Episode 5, "A High Profile" (1996) • Midsomer Murders - Season 14, Episode 8, "A Rare Bird" (2012) • Press Gang - Season 3, Episode 5, "The Last Word: Part 2" (1991) • The Steal (1995) 
	    
	  

	
	  	
	    Amstrad PPC 512/640
	    
	      • Atomic Blonde (2017) • Eternal Sunshine of the Spotless Mind (2004) • The Girl from Tomorrow - Season 1, Episode 7, "Stake-out" (1991) • Loki - Season 2, Episode 5, "Science/Fiction" (2023) 
	    
	  

	
      

    
      Apple

      
        
	  	
	    Apple 1 (Mimeo 1 reproduction)
	    
	      • Jobs (2013) 
	    
	  

	
	  	
	    Apple Aluminum iMac
	    
	      • The 7th Dimension (2009) • Bedtime Stories (2008) • Boyhood (2014) • Chloe (2009) • The Descendants (2011) • Flickan som lekte med elden (2009) • Funny People (2009) • He's Just Not That Into You (2009) • Luftslottet som sprängdes (2009) • Magpie Murders - Season 1, Episode 1 (2022) • The Mechanic (2011) • Over Kanten (2012) • The Proposal (2009) • The Rebound (2009) • The Spy Next Door (2010) • Stay Cool (2009) • The Stepfather (2009) • Tamara Drew (2010) • Trespass (2011) 
	    
	  

	
	  	
	    Apple Clamshell iBook G3
	    
	      • A Little Help (2010) • Big Fat Liar (2002) • Clockstoppers (2002) • Coyote Ugly (2000) • Crocodile Dundee in Los Angeles (2001) • Cubbyhouse (2001) • Domestic Disturbance (2001) • Femme Fatale (2002) • Friends - Season 9, Episode 2, "The One Where Emma Cries" (2002) • The Glass House (2001) • Good Advice (2001) • Jisatsu sâkuru (2001) • Just Married (2003) • Kill Daddy Goodnight (2009) • Legally Blonde (2001) • The Master of Disguise (2002) • Novocaine (2001) • The Princess Diaries (2001) • Sex and the City - Season 4, Episode 8, "My Motherboard, My Self" (2001) • Slap Her... She's French (2002) • The Sleepover Club - Season 1 (2003) • Tadpole (2002) • The Tailor of Panama (2001) • Teknolust (2002) • Under the Tuscan Sun (2003) • Zac and Miri Make a Porno (2008) 
	    
	  

	
	  	
	    Apple eMac
	    
	      • Accepted (2006) • The Flash - Season 6, Episode 1, "Into the Void" (2019) • Freaky Friday (2003) • Halo - Season 2, Episode 4, "Reach" (2024) • Love and Other Impossible Pursuits (2009) • Mean Girls (2004) • Parallax - Season 1, Episode 3, "The Artful Dodger" (2004) 
	    
	  

	
	  	
	    Apple eMate 300
	    
	      • Batman and Robin (1997) 
	    
	  

	
	  	
	    Apple iBook G3
	    
	      • Catch That Kid (2004) • Confessions of a Teenage Drama Queen (2004) • It Runs in the Family (2003) • The Lizzie McGuire Movie (2003) • Old School (2003) • Picture This (2008) • Raising Helen (2004) • The Rules of Attraction (2002) • The Sopranos - Season 4, Episode 10, "The Strong, Silent Type" (2002) • Spy Kids 2: Island of Lost Dreams (2002) 
	    
	  

	
	  	
	    Apple iBook G4
	    
	      • Cake (2005) • Interview (2007) • John Tucker Must Die (2006) • Meet the Fockers (2004) • Miss Congeniality 2: Armed and Fabulous (2005) • Motherhood (2009) • One Day (2011) • Les poupées russes (2005) 
	    
	  

	
	  	
	    Apple II
	    
	      • 3-2-1 Contact (1980) • 3-2-1 Contact - Season 3, Episode 2 (1984) • Aces Go Places 5: The Terracotta Hit (1989) • Air (2023) • Armageddon Time (2002) • Bird of Prey (1982) • Bones and All (2022) • Creepshow (1982) • The Dead Zone (1983) • Der Stand der Dinge (1982) • Evilspeak (1981) • The Facts of Life - Season 5, Episode 10, "Store Games" (1983) • First Blood (1982) • Go For It (1983) • The Goldbergs - Season 2, Episode 4, "Shall We Play a Game?" (2014) • The Goldbergs - Season 4, Episode 4, "Crazy Calls" (2016) • Goremet, Zombie Chef from Hell (1986) • Hotel - Season 2, Episode 18, "Identities" (1985) • Iron Man (2008) • iSteve (2013) • Jobs (2013) • Klatwa doliny wezy (1987) • Knight Rider - Season 2, "Diamonds Aren't a Girl's Best Friend" (1984) • Knight Rider - Season 2, Episode 19, "Mouth of the Snake" (1984) • Las Vegas Weekend (1986) • Lost - Season 2 (2005) • Magnum, P.I. - Season 6, Episode 12, "Summer School" (1986) • The Man from U.N.C.L.E. (2015) • Miami Vice - Season 3, Episode 11, "Forgive Us Our Debts" (1986) • Micro Men (2009) • Mind Benders (1987) • Never Forget (1991) • Pirates of Silicon Valley (1999) • Quincy M.E. - Season 8, Episode 24, "The Cutting Edge" (1983) • Rock Jocks (2012) • The Royal Tenenbaums (2001) • The Russia House (1990) • Silver Spoons - Season 2, Episode 3, "A Fair to Remember" (1983) • Silver Spoons - Season 2, Episode 10, "Rick the Greek" (1984) • Simon and Simon - Season 1, Episode 3, "Trapdoors" (1981) • Smarkus and Company (1982) • Smiley's People - Episode 1, "A Mother's Assistance" (1982) • Spies Like Us (1985) • Take This Job and Shove It (1981) • Terminal Entry (1986) • Terminator Genisys (2015) • The Thing (1982) • TJ Hooker - Season 1, Episode 3, "God Bless the Child" (1982) • Today's Special - Season 4, Episode 1, "Changes" (1984) • Vacation (1983) • Where the Buffalo Roam (1980) • White Noise (2022) 
	    
	  

	
	  	
	    Apple IIc
	    
	      • 2010: The Year We Made Contact (1984) • The Best of Times (1986) • Beyond - Season 1, Episode 4, "The Man in the Yellow Jacket" (2017) • Boyz n the Hood (1991) • Code of Silence (1985) • Explorers (1985) • Family Sins (1987) • Freeze Frame (1990) • Hot Tub Time Machine (2010) • iSteve (2013) • Lots of Luck (1985) • Miami Vice - Season 1, Episode 19, "The Home Invaders" (1985) • No (2012) • Real Genius (1985) • Scared Stiff (1987) • Tales from the Crypt - Season 2, Episode 7, "The Sacrifice" (1990) • A View to a Kill (1985) • Where Evil Lives (1991) 
	    
	  

	
	  	
	    Apple IIe
	    
	      • Aces Go Places 3 (1984) • Agents of S.H.I.E.L.D. - Season 4, Episode 9, "Broken Promises" (2017) • All the Money in the World (2017) • Batman Returns (1992) • Big Trouble (1986) • Bigbug (2022) • Black Fire (1985) • The Challenger Disaster (2019) • Chocky's Children (1985) • Class of 1999 II: The Substitute (1994) • D.A.R.Y.L. (1985) • The Fall Guy - Season 4, Episode 20, "Spring Break" (1985) • Fraggle Rock - Season 1, Episode 14, "The Challenge" (1983) • Ghostbusters: Frozen Empire (2024) • Jobs (2013) • King of New York (1990) • Las Vegas Weekend (1986) • Love (2011) • Martyrs (2008) • Mr. Robot - Season 4, Episode 11, "eXit" (2019) • Not Quite Human (1987) • Patrik Pacard - Season 1 (1984) • Poltergeist III (1988) • The Protector (1985) • Small Wonder - Season 4, Episode 6, "Love at First Byte" (1988) • Young Sheldon - Season 3, Episode 7, "Pongo Pygmaeus and a Culture that Encourages Spitting" (2019) • Young Sheldon - Season 3, Episode 19, "A House for Sale and Serious Woman Stuff" (2020) 
	    
	  

	
	  	
	    Apple IIGS
	    
	      • Camp Nowhere (1994) • Desperate Hours (1990) • Hackers (1995) • Kindergarten Cop (1990) • The Laughing Dead (1989) • Trancers II (1991) 
	    
	  

	
	  	
	    Apple III
	    
	      • The Greatest American Hero - Season 2, Episode 2, "Operation Spoilsport" (1981) • Jobs (2013) • The Littlest Hobo - Season 5, Episode 13, "The Genesis Tapes" (1984) • Matt Houston - Season 1 (1982) • Night Shift (1982) • Pirates of Silicon Valley (1999) • Quincy M.E. - Season 8, Episode 24, "The Cutting Edge" (1983) • Remington Steele - Season 1 (1982) • Tron (1982) • Tron: Ares (2025) 
	    
	  

	
	  	
	    Apple iMac G3
	    
	      • 101 Reykjavík (2000) • 3rd Rock from the Sun - Season 6, Episode 12, "Dick's Ark" (2001) • A Little Help (2010) • About A Boy (2002) • Absolutely Fabulous - Season 4 (2001) • Are We There Yet? (2005) • The Beach (2000) • Between Two Ferns: The Movie (2019) • The Big Short (2015) • Bigbug (2022) • Bounce (2000) • Boyhood (2014) • Boys and Girls (2000) • Bridget Jones's Diary (2001) • The Cell (2000) • Clockstoppers (2002) • Crocodile Dundee in Los Angeles (2001) • Curb Your Enthusiasm - Season 1, Episode 4, "The Bracelet" (2000) • Der schöne Tag (2001) • Derailed (2006) • The Family Stone (2005) • Fast Food Nation (2006) • Freaky Friday (2003) • Friends - Season 7, Episode 13, "The One Where Rosita Dies" (2001) • Funny People (2009) • Get Carter (2000) • Ghost World (2001) • Glass (2019) • Godzilla 2000 (1999) • Groove (2000) • I Still Believe (2020) • Irresistible (2006) • It Runs in the Family (2003) • Jay and Silent Bob Strike Back (2001) • The Killer (2023) • Law & Order: Special Victims Unit - Season 6, Episode 1, "Birthright" (2004) • The Master of Disguise (2002) • Mean Girls (2004) • Men in Black II (2002) • The Midnight Club - Season 1, Episode 9, "The Eternal Enemy" (2022) • Mr. Robot - Season 4, Episode 12, "whoami" (2019) • My Family - Season 2, Episode 8, "Age of Romance" (2001) • Nerve (2017) • One More Time (2023) • Orange County (2002) • Les poupées russes (2005) • The Proposal (2009) • Quintuplets - Season 1 (2004) • Road Trip (2000) • Rosemary & Thyme - Season 2, Episode 1, "The Memory of Water" (2004) • Runaway Jury (2003) • Scream 3 (2000) • Slap Her... She's French (2002) • The Sleepover Club - Season 1 (2003) • Steve Jobs (2015) • Training Day (2001) • Wasabi (2001) • The Wedding Planner (2001) • What Women Want (2000) • Women Talking Dirty (1999) • Zoolander (2001) 
	    
	  

	
	  	
	    Apple iMac G4
	    
	      • The Adventures of RoboRex (2014) • Cake (2005) • Catch That Kid (2004) • Clerks II (2006) • Cyborg She (2008) • Don't Think Twice (2016) • Freaky Friday (2003) • Friends - Season 9, Episode 2, "The One Where Emma Cries" (2002) • Garfield (2004) • Good Boy! (2003) • How to Lose a Guy in 10 Days. (2003) • Hulk (2003) • Hustle - Season 1, Episode 5, "A Touch of Class" (2004) • King's Ransom (2005) • Little Fockers (2010) • Love Actually (2003) • Meet the Fockers (2004) • Michael Clayton (2007) • Miss Congeniality 2: Armed and Fabulous (2005) • Never Back Down (2009) • Nim's Island (2008) • One Day (2011) • The Pacifier (2005) • Raising Helen (2004) • School of Rock (2003) • Sex and the City - Season 6, Episode 15, "Catch-38" (2004) • Without a Paddle (2004) 
	    
	  

	
	  	
	    Apple iMac G5
	    
	      • Basic Instinct 2 (2006) • The Dead Zone - Season 2, Episode 4, "The Outsider" (2003) • The Dead Zone - Season 2, Episode 5, "Precipitate" (2003) • The Devil Wears Prada (2006) • Harold & Kumar Escape from Guantanamo Bay (2008) • Holiday in Handcuffs (2006) • Knives Out (2019) • The Last Kiss (2006) • The Last Mimzy (2007) • Man About Town (2006) • Modern Family - Season 2, Episode 14, "Bixby's Back" (2011) • Night at the Museum (2006) • Revolution - Season 1, Episode 17, "The Longest Day" (2013) • Tomb Raider (2018) • Trust the Man (2005) 
	    
	  

	
	  	
	    Apple Lisa
	    
	      • Computer Ghosts (1988) • Jobs (2013) • The Littlest Hobo - Season 5, Episode 13, "The Genesis Tapes" (1984) • Meatballs III: Summer Job (1986) • Pirates of Silicon Valley (1999) • Steve Jobs (2015) 
	    
	  

	
	  	
	    Apple Macbook
	    
	      • Alex Rider - Season 1, Episode 3 (2020) • The Big Short (2015) • Chloe (2009) • Contract Killers (2008) • Diary of a Wimpy Kid: Rodrick Rules (2011) • Disaster Movie (2008) • Don't Think Twice (2016) • Funny People (2009) • Harold & Kumar Escape from Guantanamo Bay (2008) • How to Lose Friends and Alienate People (2008) • Iron Man 2 (2010) • Kick-Ass (2010) • The Killer (2023) • National Treasure: Book of Secrets (2007) • The Rebound (2009) • Return to Nim's Island (2013) • Salmon Fishing in the Yemen (2011) • Scream 4 (2011) • Smother (2008) • Twilight (2008) • The Twilight Saga: New Moon (2009) 
	    
	  

	
	  	
	    Apple Macbook Air
	    
	      • Alex Rider - Season 1, Episode 1 (2020) • Disaster Movie (2008) • The Event - Season 1, Episode 15, "Face Off" (2011) • Fifty Shades of Grey (2015) • Flickan som lekte med elden (2009) • Goodbye World (2013) • Hanna - Season 2, Episode 1, "Safe" (2020) • The Intern (2015) • Luftslottet som sprängdes (2009) • Madres paralelas (2021) • The Mechanic (2011) • Mission: Impossible - Ghost Protocol (2011) • Nerve (2017) • Oldboy (2013) • Orphan (2009) • Solitary Man (2009) • Stay Cool (2009) 
	    
	  

	
	  	
	    Apple Macbook Pro
	    
	      • 4:44 Last Day on Earth (2011) • Alex Rider - Season 1, Episode 1 (2020) • Battleship (2012) • Bedtime Stories (2008) • The Big Year (2011) • The Billion Dollar Code - Season 1 (2021) • Blockers (2018) • The Campaign (2012) • The Closer - Season 5, Episode 5, "Half Load" (2009) • Collateral Beauty (2016) • Colorless Green (2013) • The Devil Wears Prada (2006) • Elles (2011) • Father of Invention (2010) • Flickan som lekte med elden (2009) • Fortress (2021) • Funny People (2009) • Furry Vengeance (2010) • The Girl with the Dragon Tattoo (2011) • Gone (2012) • Hush (2016) • The Intern (2015) • iSteve (2013) • Killers (2010) • The Last Will and Testament of Rosalind Leigh (2012) • Limitless (2011) • The Lincoln Lawyer (2011) • Little Fockers (2010) • Luftslottet som sprängdes (2009) • Madres paralelas (2021) • Meet the Spartans (2008) • Modern Family - Season 2, Episode 14, "Bixby's Back" (2011) • Mr Popper's Penguins (2011) • Män som hatar kvinnor (2009) • Nerve (2017) • Oldboy (2013) • On the Rocks (2020) • Pitch Perfect (2012) • The Proposal (2009) • Return to Nim's Island (2013) • Rock Jocks (2012) • San Andreas (2015) • Sanctum (2011) • Scooby-Doo! The Mystery Begins (2009) • See You In September (2010) • Sinister (2012) • Sleeping Beauty (2011) • The Stepfather (2009) • Tamara Drew (2010) • This Christmas (2007) • Thunder Force (2021) • Trouble with the Curve (2012) • Trust the Man (2005) • Upstream Colour (2013) • Vampire Acadamy (2014) 
	    
	  

	
	  	
	    Apple Macintosh
	    
	      • 8 Million Ways to Die (1986) • Air (2023) • Atomic Blonde (2017) • The Big Easy (1986) • The Big Short (2015) • Brainblast (1987) • Can't Buy Me Love (1987) • Can't Hardly Wait (1998) • Captain America: Civil War (2016) • The Challenger Disaster (2019) • Daemon (1985) • Dark Angel (1990) • Deadly Friend (1986) • Dempsey and Makepeace - Season 1, Episode 7, "Make Peace Not War" (1985) • Drop Zone (1994) • Free Willy (1993) • The Goldbergs - Season 7, Episode 4, "Animal House" (2020) • The Goldbergs - Season 7, Episode 9, "The Beverly Goldberg Cookbook: Part 2" (2019) • Halt and Catch Fire - Season 1, Episode 9, "Up Helly Aa" (2014) • Halt and Catch Fire - Season 2, Episode 10, "Heaven Is a Place" (2015) • Hot Pursuit (1987) • Jobs (2013) • Kamillions (1990) • Las Vegas Weekend (1986) • The Life and Loves of a She-Devil - Season 1, Episode 1 (1986) • Love & Basketball (2000) • The Manhattan Project (1986) • Monster High (1989) • My Boyfriend's Back (1993) • The Net (1995) • Next Stop Wonderland (1998) • The Park is Mine (1986) • Pirates of Silicon Valley (1999) • Press Gang - Season 3, Episode 5, "The Last Word: Part 2" (1991) • The Ray Bradbury Theater - Season 1, Episode 1, "Marionettes, Inc." (1985) • Scooby-Doo 2: Monsters Unleashed (2004) • The Shaman (1987) • Short Circuit (1986) • Steve Jobs (2015) • Suspect (1987) • Ted K (2021) • Watchers (1988) • Wiseguy - Season 1, Episode 14, "Smokey Mountain Requiem" (1988) • Young Sheldon - Season 5, Episode 8, "The Grand Chancellor and a Den of Sin" (2022) 
	    
	  

	
	  	
	    Apple Macintosh Classic
	    
	      • American Gods - Season 2, Episode 4, "The Greatest Story Ever Told" (2019) • Beyond Belief: Fact or Fiction - Season 3, Episode 9, "Precious" (1999) • Bigbug (2022) • The Challenger Disaster (2019) • Chuck - Season 1, Episode 1 (2007) • The Demolitionist (1995) • Der schöne Tag (2001) • Extant - Season 2, Episode 10, "Don't Shoot the Messenger" (2016) • Frasier - Season 1, Episode 23, "Frasier Crane's Day Off" (1994) • Full House - Season 7, Episode 24, "A House Divided" (1994) • Golden Years - Season 1 (1991) • The Hardy Boys - Season 2, Episode 1, "A Disappearance" (2022) • House of Gucci (2021) • Married with Children - Season 8, Episode 24, "Assault and Batteries" (1994) • Martyrs (2008) • The Midnight Club - Season 1, Episode 1, "The Final Chapter" (2022) • NCIS - Season 6, Episode 13 (2009) • The Sasquatch Gang (2006) • Snobs - Season 1, Episode 8 (2003) • Stranger in the House (1997) 
	    
	  

	
	  	
	    Apple Macintosh II/IIx
	    
	      • Bird on a Wire (1990) • Crazy People (1990) • Good Advice (2001) • Grave Secrets (1989) • Gremlins 2: The New Batch (1990) • Independence Day (1996) • Outbreak (1995) • Pam & Tommy - Season 1, Episode 8, "Seattle" (2022) • Single White Female (1992) 
	    
	  

	
	  	
	    Apple Macintosh IIcx/IIci
	    
	      • Jurassic Park III (2001) • Outbreak (1995) • Point of No Return (1993) • Underground: The Julian Assange Story (2012) • Virtual Desire (1995) • Wind (1992) 
	    
	  

	
	  	
	    Apple Macintosh IIsi
	    
	      • All Together Now - Season 2, Episode 22, "Computer Games" (1991) • Le dîner de cons (1998) • The Firm (1993) • Man Trouble (1992) • Person of Interest - Season 2, Episode 2, "Bad Code" (2013) • Single White Female (1992) 
	    
	  

	
	  	
	    Apple Macintosh IIvi/IIvx
	    
	      • Independence Day (1996) 
	    
	  

	
	  	
	    Apple Macintosh LC
	    
	      • The Bill - Season 11, Episode 19, "High Score" (1995) • The Firm (1993) • Flodder - Season 3, Episode 7, "Computerkoorts" (1995) • Independence Day (1996) • Ready Player One (2018) • The Vanishing (1993) • Volcano (1997) 
	    
	  

	
	  	
	    Apple Macintosh LC/Performa 500
	    
	      • Virtual Desire (1995) 
	    
	  

	
	  	
	    Apple Macintosh Performa 600
	    
	      • Blank Check (1994) 
	    
	  

	
	  	
	    Apple MACINTOSH Plus
	    
	      • Back to the Future Part II (1989) • Blank Check (1994) • Christmas Vacation (1989) • Flubber (1997) • Future Past (1987) • The Genie from Down Under - Season 1 (1996) • Le grand bleu (1988) • Gremlins 2: The New Batch (1990) • Mind Benders (1987) • Prom Night II (1987) • Rivals - Season 1 (2024) • Silent Law (1988) • Star Trek IV: The Voyage Home (1986) • Stay Cool (2009) • Terminator Genisys (2015) • TRON: Legacy (2010) • Welcome to the Dollhouse (1995) 
	    
	  

	
	  	
	    Apple MACINTOSH Portable
	    
	      • Twin Peaks - Season 2, Episode 11 (1990) • The Waterdance (1992) 
	    
	  

	
	  	
	    Apple Macintosh Quadra 605
	    
	      • Orange County (2002) 
	    
	  

	
	  	
	    Apple Macintosh Quadra 610
	    
	      • 3 Ninjas: High Noon at Mega Mountain (1998) • The Great White Hype (1996) 
	    
	  

	
	  	
	    Apple Macintosh Quadra 630
	    
	      • 101 Dalmatians (1996) • Beyond Belief: Fact or Fiction - Season 3, Episode 4, "Email II" (1999) • Flipper - Season 2, Episode 1, "The White Dolphin" (1996) • The Juror (1996) • The Juror (1996) • Paws (1997) • Race the Sun (1996) • What Lies Beneath (2000) • XX: Utsukushiki kinô (1996) 
	    
	  

	
	  	
	    Apple Macintosh Quadra 650
	    
	      • Drop Zone (1994) • The Jackal (1997) 
	    
	  

	
	  	
	    Apple Macintosh Quadra 700
	    
	      • Jurassic Park (1993) • The Steal (1995) 
	    
	  

	
	  	
	    Apple Macintosh Quadra 800
	    
	      • Drop Zone (1994) 
	    
	  

	
	  	
	    Apple Macintosh SE
	    
	      • Another Stakeout (1993) • Can You Ever Forgive Me? (2018) • Chuck - Season 3, Episode 19, "Chuck Versus the Ring: Part II" (2010) • Crazy People (1990) • Dark Angel (1990) • Death in Paradise - Season 15, Episode 4 (2026) • The Descendants (2011) • Die Hard 2 (1990) • Election (1999) • Elementary - Season 6, Episode 6, "Give Me the Finger" (2018) • Everest (2015) • Fringe - Season 3, Episode 15, "Subject 13" (2011) • Golden Years - Season 1 (1991) • Graffiti Bridge (1990) • House of Sand and Fog (2003) • I Still Dream of Jeannie (1991) • Irma Vep (1996) • iSteve (2013) • It's Always Sunny in Philadelphia - Season 2, Episode 6, "The Gang Gives Back" (2006) • Jackrabbit (2015) • Kung Fury (2015) • The Maid (1990) • Man Trouble (1992) • Nelly & Monsieur Arnaud (1995) • No (2012) • No More Dirty Deals (1993) • Only Fools and Horses - "The Jolly Boy's Outing" (1989) • Parasol Island Dead (2008) • Press Gang - Season 1, Episode 6, "Interface" (1989) • The Rainmaker (1997) • Revolution - Season 1, Episode 17, "The Longest Day" (2013) • Rock Jocks (2012) • Spun (2002) • Teaching Mrs Tingle (1999) • Ted K (2021) • Thunder Force (2021) • 'Til There Was You (1997) • Torrente 2: Misión en Marbella (2001) • Watchers (1988) • Young Sheldon - Season 5, Episode 8, "The Grand Chancellor and a Den of Sin" (2022) 
	    
	  

	
	  	
	    Apple Macintosh XL
	    
	      • Jackrabbit (2015) • Supergirl - Season 1, Episode 6, "Red Faced" (2015) • Young Sheldon - Season 5, Episode 8, "The Grand Chancellor and a Den of Sin" (2022) 
	    
	  

	
	  	
	    Apple Newton MessagePad 100
	    
	      • Angels in the Outfield (1994) • Beverly Hills, 90210 - Season 5, Episode 12, "Rock of Ages" (1994) • Fear (1996) • Hackers (1995) • The Love Bug (1997) • Nash Bridges - Season 1, Episode 1, "Genesis" (1996) • Pandora's Clock (1996) • Ransom (1996) • Steve Jobs (2015) • Under Siege 2 (1995) 
	    
	  

	
	  	
	    Apple Newton MessagePad 2000
	    
	      • The Matrix (1999) 
	    
	  

	
	  	
	    Apple Polycarbonate iMac
	    
	      • This Christmas (2007) 
	    
	  

	
	  	
	    Apple Power Mac G4
	    
	      • Bridget Jones's Diary (2001) • Clockstoppers (2002) • Garfield (2004) • Happy Here and Now (2002) • iSteve (2013) • Jisatsu sâkuru (2001) • Joe Somebody (2001) • RocknRolla (2008) • Sex and the City - Season 4, Episode 8, "My Motherboard, My Self" (2001) • Soul Assassin (2001) • Unbreakable (2000) • Uptown Girls (2003) • What Women Want (2000) 
	    
	  

	
	  	
	    Apple Power Mac G4 Cube
	    
	      • 40 Days And 40 Nights (2002) • About A Boy (2002) • Absolutely Fabulous - Season 4 (2001) • Big Fat Liar (2002) • Cheaper by the Dozen (2003) • Femme Fatale (2002) • Jay and Silent Bob Strike Back (2001) • The Royal Tenenbaums (2001) • Sex and the City - Season 4, Episode 8, "My Motherboard, My Self" (2001) • Vanilla Sky (2001) 
	    
	  

	
	  	
	    Apple Power Mac G5
	    
	      • Chuck - Season 1, Episode 1 (2007) • Final Destination 3 (2006) • Funny People (2009) • John Tucker Must Die (2006) • Revolution - Season 1, Episode 17, "The Longest Day" (2013) 
	    
	  

	
	  	
	    Apple Power Macintosh 4400/7220
	    
	      • In Dreams (1999) • U.S. Marshals (1998) 
	    
	  

	
	  	
	    Apple Power Macintosh 5000
	    
	      • Le dîner de cons (1998) • Due South - Season 2, Episode 11, "We Are the Eggmen" (1996) • Election (1999) • Eyes Wide Shut (1999) • Jisatsu sâkuru (2001) • Nirvana (1997) • Pam & Tommy - Season 1, Episode 8, "Seattle" (2022) 
	    
	  

	
	  	
	    Apple Power Macintosh 6400
	    
	      • U.S. Marshals (1998) 
	    
	  

	
	  	
	    Apple Power Macintosh 7X00/G3 desktop
	    
	      • Home Alone 3 (1997) • Jisatsu sâkuru (2001) • Liar Liar (1997) • Matt's Millions - Season 1 (1996) • La moitié gauche du frigo (2000) • Mosura 2 - Kaitei no daikessen (1997) • The Net (1995) • Pirates of Silicon Valley (1999) • U.S. Marshals (1998) • Vanilla Sky (2001) 
	    
	  

	
	  	
	    Apple Power Macintosh 8100
	    
	      • Ghost World (2001) • The Net (1995) 
	    
	  

	
	  	
	    Apple Power Macintosh 8600/9600
	    
	      • Gossip (2000) • The Net - Season 1, Episode 1, "Deleted" (1998) 
	    
	  

	
	  	
	    Apple Power Macintosh 9500
	    
	      • Mr. Robot - Season 1, Episode 9, "eps1.8_m1rr0r1ng.qt" (2015) 
	    
	  

	
	  	
	    Apple Power Macintosh G3 (Blue & White)
	    
	      • Charlie's Angels (2000) • Godzilla 2000 (1999) • Slap Her... She's French (2002) 
	    
	  

	
	  	
	    Apple Powerbook 100
	    
	      • Denise Calls Up (1995) • Jurassic Park (1993) 
	    
	  

	
	  	
	    Apple Powerbook 140
	    
	      • EZ Money (2005) • Rogue Trader (1999) • Treehouse Hostage (1999) • Village of the Damned (1995) 
	    
	  

	
	  	
	    Apple Powerbook 1400
	    
	      • Beyond Belief: Fact or Fiction - Season 2, Episode 5, "The Diary" (1998) • Beyond Belief: Fact or Fiction - Season 3, Episode 4, "Blood Donor" (1999) • Buffy the Vampire Slayer - Season 2, Episode 7, "Lie to Me" (1997) • Man About Town (2006) 
	    
	  

	
	  	
	    Apple Powerbook 165c
	    
	      • The Seventh Floor (1994) 
	    
	  

	
	  	
	    Apple Powerbook 180
	    
	      • Another Stakeout (1993) • Beverly Hills, 90210 - Season 5, Episode 5, "Rave On" (1994) • Bound (1996) • Camp Nowhere (1994) • City of Industry (1997) • Fear (1996) • The Firm (1993) • Ghost in the Machine (1993) • Home Improvement - Season 6, Episode 4, "Burnin' Love" (1996) • Marley & Me (2008) • Nirvana (1997) • Prêt-à-Porter (1994) • Speechless (1994) • The Substitute (1996) 
	    
	  

	
	  	
	    Apple Powerbook 190
	    
	      • 3 Ninjas: High Noon at Mega Mountain (1998) 
	    
	  

	
	  	
	    Apple Powerbook 3400
	    
	      • 10 Things I Hate About You (1999) • Le dîner de cons (1998) • U.S. Marshals (1998) • You've Got Mail (1998) 
	    
	  

	
	  	
	    Apple Powerbook 5300
	    
	      • Anaconda (1997) • Beverly Hills Ninja (1997) • City of Industry (1997) • The Don's Analyst (1997) • Don't Blame the Koalas - Season 1, Episode 9, "Guru Mark" (2002) • Free Willy 3: The Rescue (1997) • Grosse Pointe Blank (1997) • Home Alone 3 (1997) • Independence Day (1996) • Jingle All the Way (1996) • Liar Liar (1997) • Marley & Me (2008) • My Best Friend's Wedding (1997) • Ransom (1996) • The Saint (1997) • Volcano (1997) 
	    
	  

	
	  	
	    Apple Powerbook 5x0c
	    
	      • The American President (1995) • Assassins (1995) • Daylight (1996) • Friends - Season 2, Episode 24, "The One with Barry and Mindy's Wedding" (1996) • Generation P (2011) • Hackers (1995) • Hitman's Run (1999) • Mission: Impossible (1996) • Nash Bridges - Season 1, Episode 1, "Genesis" (1996) • The Net (1995) • Pandora's Clock (1996) • Stealing Beauty (1996) • Water Rats - Season 1, Episode 7, "V.I.P." (1996) • The X Files - Season 2, Episode 3, "Blood" (1995) 
	    
	  

	
	  	
	    Apple Powerbook Duo
	    
	      • A Knight in Camelot (1998) • Beverly Hills, 90210 - Season 6, Episode 13, "Courting" (1995) • Drop Zone (1994) • Fled (1996) • Friends - Season 4, Episode 22, "The One with the Worst Best Man Ever" (1998) • Hackers (1995) • Home Improvement - Season 6, Episode 5, "Al's Video" (1996) • Most Wanted (1997) • Nash Bridges - Season 1, Episode 1, "Genesis" (1996) • NCIS - Season 6, Episode 13 (2009) • The Net (1995) • Seinfeld - Season 5, Episode 12, "The Stall" (1994) • Species (1995) • Volcano (1997) • Wag the Dog (1997) 
	    
	  

	
	  	
	    Apple Powerbook G3
	    
	      • 40 Days And 40 Nights (2002) • Air Panic (2001) • Antitrust (2001) • Any Given Sunday (1999) • The Billion Dollar Code - Season 1 (2021) • Boyhood (2014) • Clockstoppers (2002) • The Core (2003) • Crocodile Dundee in Los Angeles (2001) • Duplex (2003) • Frequency (2000) • Friends - Season 7, Episode 24, "The One with Monica and Chandler's Wedding: Part 2" (2001) • Ghost World (2001) • Gossip (2000) • Happy Here and Now (2002) • House on Haunted Hill (1999) • Jack Frost (1998) • The Kid (2000) • Kill Your Friends (2015) • Kiss of the Dragon (2001) • Life as a House (2001) • Me Myself I (1999) • Mission: Impossible II (2000) • Mr Deeds (2002) • The New Daughter (2009) • Night at the Museum (2006) • The Omega Code (1999) • On the Beach (2000) • The Princess Diaries (2001) • Sex and the City - Season 4, Episode 8, "My Motherboard, My Self" (2001) • The Sopranos - Season 2, Episode 8, "Full Leather Jacket" (2000) • Soul Assassin (2001) • Stargate SG-1 - Season 4, Episode 3, "Upgrades" (2000) • Steve Jobs (2015) • The Tailor of Panama (2001) • Teknolust (2002) • Town & Country (2001) • Trapped (2002) • What Women Want (2000) 
	    
	  

	
	  	
	    Apple Powerbook G4
	    
	      • Abominable (2006) • Accepted (2006) • Are We There Yet? (2005) • Austin Powers in Goldmember (2002) • Basic Instinct 2 (2006) • Black Christmas (2006) • Boyhood (2014) • Bringing Down the House (2003) • Café Lumière (2003) • Catwoman (2004) • Close Range (2015) • Constantine (2005) • Daddy Day Care (2003) • Daredevil (2003) • The Dead Zone - Season 2 (2003) • The Dead Zone - Season 2, Episode 4, "The Outsider" (2003) • Dodgeball: A True Underdog Story (2004) • Drake and Josh Go Hollywood (2006) • Duplex (2003) • Epic Movie (2007) • ER - Season 7, Episode 18, "April Showers" (2001) • Femme Fatale (2002) • Freaky Friday (2003) • Friends - Season 9, Episode 23, "The One in Barbados" (2003) • Full Frontal (2002) • Generation P (2011) • Hustle - Season 1, Episode 5, "A Touch of Class" (2004) • Ice Princess (2005) • The Interpreter (2005) • John Tucker Must Die (2006) • Kate and Leopold (2001) • Little Love (2010) • Made in Romania (2010) • Man About Town (2006) • Mini's First Time (2006) • Nim's Island (2008) • Raising Helen (2004) • Role Models (2008) • Runaway Jury (2003) • Sahara (2005) • School of Rock (2003) • Showtime (2002) • Snobs - Season 1, Episode 5 (2003) • Something's Gotta Give (2003) • The Sopranos - Season 6, Episode 3, "Mayham" (2006) • The Stepford Wives (2004) • Tamara Drew (2010) • Transformers (2007) • Uptown Girls (2003) • Wedding Crashers (2005) 
	    
	  

	
	  	
	    Apple Twentieth Anniversary Macintosh
	    
	      • Batman and Robin (1997) • Children of Men (2006) • Friends - Season 4, Episode 22, "The One with the Worst Best Man Ever" (1998) • Kill Your Friends (2015) • The Net - Season 1, Episode 18, "Y2K: Total System Failure" (1999) • Sabrina (1995) • Seinfeld - Season 9, Episode 17, "The Bookstore" (1998) 
	    
	  

	
	  	
	    Apple Unibody iMac
	    
	      • Collateral Beauty (2016) • Don't Think Twice (2016) • Elles (2011) • Fortress (2021) • Fortress: Sniper's Eye (2022) • Glass (2019) • Horrid Henry: The Movie (2011) • The Intern (2015) • Madres paralelas (2021) • Man on a Ledge (2012) • Mr. Robot - Season 4, Episode 5, "405 Method Not Allowed" (2019) • Mr. Robot - Season 4, Episode 12, "whoami" (2019) • Pitch Perfect (2012) • Salmon Fishing in the Yemen (2011) • Sanctum (2011) • Savages (2012) • Scream 4 (2011) • Sleeping Beauty (2011) 
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	      • Kung Fury (2015) 
	    
	  

	
      

    
      Apricot

      
        
	  	
	    Apricot PC
	    
	      • Bird of Prey 2 (1984) 
	    
	  

	
	  	
	    Apricot Xen
	    
	      • Boon - Season 2, Episode 5, "Taken for a Ride" (1987) • Smart Money (1986) 
	    
	  

	
	  	
	    Apricot Xi
	    
	      • Aliens (1986) • Defence of the Realm (1985) 
	    
	  

	
      

    
      Arduino

      
        
	  	
	    Arduino Duemilanove
	    
	      • Undercover Grandpa (2017) 
	    
	  

	
      

    
      Arma

      
        
	  	
	    Arma Torpedo Data Computer
	    
	      • Run Silent Run Deep (1958) 
	    
	  

	
      

    
      Asus

      
        
	  	
	    Asus EEE PC
	    
	      • The IT Crowd - Season 3, Episode 5, "Facefriend" (2008) 
	    
	  

	
	  	
	    Asus ROG Zephyrus Duo
	    
	      • Mission: Impossible - Dead Reckoning Part One (2023) 
	    
	  

	
      

    
      AT&T

      
        
	  	
	    AT&T  6286 WGS
	    
	      • Intersection (1994) 
	    
	  

	
	  	
	    AT&T PC 6300
	    
	      • Alien Nation (1998) • Coming to America (1988) • Death Spa (1989) • Defense Play (1988) • Doin' Time on Planet Earth (1988) • The Hunt for Red October (1990) • MacGyver - Season 2 (1986) • The Naked Gun: From the Files of Police Squad! (1988) • Robocop 2 (1990) • The Secret of My Success (1987) • Tales from the Darkside - Season 4, Episode 9, "Sorry, Right Number" (1987) • Tales from the Darkside - Season 4, Episode 10, "Payment Overdue" (1988) • Twister's Revenge (1987) • Wall Street (1987) • Wise Guys (1986) 
	    
	  

	
	  	
	    AT&T PC 7300
	    
	      • Broadcast News (1987) • Halt and Catch Fire - Season 2, Episode 6, "10Broad36" (2015) • Martians Go Home (1989) • Matlock - Season 1, Episode 21, "People vs. Matlock" (1987) • Miami Vice - Season 2, Episode 12, "Definitely Miami" (1986) • Miami Vice - Season 3, Episode 11, "Forgive Us Our Debts" (1986) • Robocop (1985) • The Secret of My Success (1987) • They Live (1988) • Tricks of the Trade (1988) • UHF (1989) • Wanted: Dead or Alive (1986) 
	    
	  

	
	  	
	    AT&T Safari 3151
	    
	      • The Arrival (1996) 
	    
	  

	
      

    
      Atari

      
        
	  	
	    Atari 1200 XL
	    
	      • Whiz Kids - Episode 9, "Red Star Rising" (1983) 
	    
	  

	
	  	
	    Atari 400
	    
	      • Fright Night (1985) • Infinity Limited - Season 1, Episode 13, "Compute the Loops" (1984) • iSteve (2013) • Magnum, P.I. - Season 4, Episode 3, "Smaller Than Life" (1983) • Micro Men (2009) 
	    
	  

	
	  	
	    Atari 600/800 XL
	    
	      • Bi gui zhuo (1986) • Big (1988) • D.A.R.Y.L. (1985) • Halt and Catch Fire - Season 1, Episode 6, "Landfall" (2014) • Halt and Catch Fire - Season 2, Episode 1, "SETI" (2015) • Klatwa doliny wezy (1987) • No (2012) • Police Story (1985) 
	    
	  

	
	  	
	    Atari 65/130 XE
	    
	      • Pan Kleks w kosmosie (1988) • Quando Alice ruppe lo specchio (1988) • Ucieczka z kina "Wolnosc" (1990) 
	    
	  

	
	  	
	    Atari 800
	    
	      • Aces Go Places 2 (1983) • Chocky (1984) • Cloak and Dagger (1984) • Family Ties - Season 5, Episode 17, "A Tale of Two Cities: Part 1" (1987) • Infinity Limited - Season 1 (1984) • Max Dugan Returns (1983) • Micro Men (2009) • One Crazy Summer (1986) • Police Story (1985) • Prime Risk (1985) • Razorback (1984) • The Stuff (1985) • Time Walker (1982) • Videodrome (1983) 
	    
	  

	
	  	
	    Atari Mega ST
	    
	      • Boon - Season 3, Episode 4, "Have a Nice Day" (1988) • Delusion (1991) • If Looks Could Kill (1991) • Murder, She Wrote - Season 8, Episode 6, "Judge Not" (1991) • The One Game (1988) • Parker Lewis Can't Lose - Season 1, Episode 12, "Science Fair" (1990) • Stranger Strings (2018) • T and T - Season 1, Episode 15, "Sophie a La Modem" (1988) 
	    
	  

	
	  	
	    Atari Mega STE
	    
	      • Consenting Adults (1992) 
	    
	  

	
	  	
	    Atari Portfolio
	    
	      • Operation: Zeitsturm (2008) • Terminator 2: Judgement Day (1991) 
	    
	  

	
	  	
	    Atari ST
	    
	      • 23 (1998) • Atomic Blonde (2017) • Bodo - Eine ganz normale Familie (1989) • Chocky's Challenge (1986) • Glitter (2001) • Halt and Catch Fire - Season 2 (2015) • Jason Bourne (2016) • Joshua Tree (1993) • Kako je propao rokenrol (1989) • Married with Children - Season 7, Episode 11, "Old College Try" (1992) • Martial Law (1990) • Martians Go Home (1989) • Nukie (1988) • Pan Kleks w kosmosie (1988) • Round the Twist - Season 1, Episode 1, "Skeleton on the Dunny" (1989) • Sexual Malice (1994) • Sky Trackers (1990) • Steel and Lace (1991) • T and T - Season 1, Episode 15, "Sophie a La Modem" (1988) • The Unlikely Murderer - Season 1, Episode 3 (2021) 
	    
	  

	
	  	
	    Atari STacy
	    
	      • Delusion (1991) • Nothing But Trouble (1991) 
	    
	  

	
      

    
      Bendix

      
        
	  	
	    Bendix G-15
	    
	      • Science Fiction Theatre - Season 2, Episode 30, "Doctor Robot" (1956) 
	    
	  

	
      

    
      Brother

      
        
	  	
	    Brother Opus WP510
	    
	      • Iron Thunder (1998) 
	    
	  

	
      

    
      Bull

      
        
	  	
	    Bull Gamma 60
	    
	      • Alphaville (1965) 
	    
	  

	
	  	
	    Bull Micral 30
	    
	      • Tales from the Darkside - Season 1, Episode 6, "Slippage" (1984) 
	    
	  

	
	  	
	    Bull Micral 60
	    
	      • Mes nuits sont plus belles que vos jours (1989) 
	    
	  

	
	  	
	    Bull Micral 80/22
	    
	      • Le Professionnel (1981) 
	    
	  

	
	  	
	    Bull Questar M
	    
	      • Le Gendarme et les gendarmettes (1982) 
	    
	  

	
      

    
      Burroughs

      
        
	  	
	    Burroughs B200
	    
	      • Mannix (1967) • My Friend Tony - Season 1, Episode 12, "Computer Murder" (1969) 
	    
	  

	
	  	
	    Burroughs B205
	    
	      • The Angry Red Planet (1959) • Austin Powers: The Spy Who Shagged Me (1999) • Batman - The Movie (1966) • Battle for the Planet of the Apes (1973) • Cannon - Season 2, Episode 8, "The Rip Off" (1972) • Caprice (1967) • City Beneath the Sea (1971) • The Computer Wore Tennis Shoes (1969) • Dr. Goldfoot and the Bikini Machine (1965) • Fail Safe (2000) • Fantastic Voyage (1966) • Get Smart - Season 4, Episode 19, "Absorb the Greek" (1969) • The Green Hornet - Season 1, Episode 4, "Crime Wave" (1966) • The Green Hornet - Season 1, Episode 9, "The Ray Is for Killing" (1966) • The Green Hornet - Season 1, Episode 24, "Invasion from Outer Space: Part 1" (1967) • Hogan's Heroes - Season 4, "The Witness" (1969) • In Like Flint (1967) • Jay and Silent Bob Strike Back (2001) • Judd for the Defense - Season 2, Episode 15, "Epitaph on a Computer Card" (1969) • Land of the Giants - Season 2, Episode 4, "Deadly Pawn" (1969) • The Land of the Giants - Season 1, Episode 14, "Brainwash" (1969) • Lost in Space (1965) • Lost In Space - Season 3, Episode 1, "Condemned of Space" (1967) • Lost in Space - Season 3, Episode 6, "Space Destructors" (1967) • Lost in Space - Season 3, Episode 10, "The Space Creature" (1967) • The Night the World Exploded (1957) • Our Man Flint (1966) • Paper Man (1971) • Planet of the Apes - Season 1, Episode 5, "The Legacy" (1974) • The Right Stuff (1983) • Search - Season 1 (1972) • Sex Kittens Go To College (1960) • The Spy With My Face (1965) • The Swarm (1978) • Teen Wolf - Season 4, Episode 10, "Monstrous" (2014) • Time Travelers (1976) • The Time Travelers (1964) • The Time Tunnel - Season 1 (1967) • The Towering Inferno (1974) • Transformers: Dark of the Moon (2011) • Voyage to the Bottom of the Sea - Season 1, Episode 23, "The Human Computer" (1965) 
	    
	  

	
	  	
	    Burroughs B220
	    
	      • In Like Flint (1967) • Judd for the Defense - Season 2, Episode 15, "Epitaph on a Computer Card" (1969) • Land of the Giants - Season 2, Episode 4, "Deadly Pawn" (1969) • The Land of the Giants - Season 1, Episode 14, "Brainwash" (1969) • Laverne & Shirley - Season 5, Episode 17, "The Right to Light" (1980) • Mission: Impossible - Season 7, Episode 2, "Two Thousand" (1972) • Our Man Flint (1966) • Search - Season 1 (1972) • Silver Streak (1976) • Voyage to the Bottom of the Sea - Season 1, Episode 23, "The Human Computer" (1965) 
	    
	  

	
	  	
	    Burroughs B3900
	    
	      • The Amateur (1981) • Remo Williams: The Adventure Begins (1985) 
	    
	  

	
	  	
	    Burroughs B500
	    
	      • Excitação (1976) 
	    
	  

	
	  	
	    Burroughs B80
	    
	      • The Amateur (1981) 
	    
	  

	
      

    
      Canon

      
        
	  	
	    Canon NoteJet
	    
	      • Kamenný most (1995) 
	    
	  

	
      

    
      Casio

      
        
	  	
	    Casio Cassiopeia E-100
	    
	      • The Art of War (2000) • Eight Legged Freaks (2002) • The Sum of All Fears (2002) 
	    
	  

	
	  	
	    Casio Cassiopeia E11
	    
	      • Ghost World (2001) 
	    
	  

	
	  	
	    Casio Cassiopeia EG-800
	    
	      • The Sum of All Fears (2002) 
	    
	  

	
	  	
	    Casio PB-100
	    
	      • Ghostbusters (1984) • Ghostbusters: Afterlife (2021) • Magnum, P.I. - Season 5, Episode 12, "Little Games" (1985) 
	    
	  

	
	  	
	    Casio Z-7000
	    
	      • Barb Wire (1996) 
	    
	  

	
      

    
      CDC

      
        
	  	
	    CDC 3100
	    
	      • The Mad Bomber (1973) 
	    
	  

	
	  	
	    CDC 3400
	    
	      • Mars Needs Women (1967) 
	    
	  

	
	  	
	    CDC 3800
	    
	      • Columbo - Season 3, Episode 6, "Mind Over Mayhem" (1974) • The Sixth Sense - Season 1, Episode 5, "The Man Who Died at Three and Nine" (1972) 
	    
	  

	
	  	
	    CDC 6600
	    
	      • Marooned (1969) • Soylent Green (1973) • Westworld (1973) 
	    
	  

	
	  	
	    CDC 924
	    
	      • The Terminator (1984) 
	    
	  

	
	  	
	    CDC Cyber 180
	    
	      • Die Hard (1988) 
	    
	  

	
      

    
      Clary

      
        
	  	
	    Clary DE-60
	    
	      • Perry Mason - Season 5, Episode 6, "The Case of the Meddling Medium" (1961) 
	    
	  

	
      

    
      Clevo

      
        
	  	
	    Clevo P151SM1
	    
	      • Spectre (2015) 
	    
	  

	
      

    
      Coleco

      
        
	  	
	    Coleco Adam
	    
	      • Nightmare Weekend (1986) • Short Circuit 2 (1988) 
	    
	  

	
      

    
      Commodore

      
        
	  	
	    Commodore 128
	    
	      • Computer Ghosts (1988) • Crash and Burn (1990) • Klatwa doliny wezy (1987) • Like Father Like Son (1987) • Matlock - Season 1, Episode 14, "The Author" (1987) • Peng! Du bist tot! (1987) • Stealth Hunters (1991) 
	    
	  

	
	  	
	    Commodore 128D
	    
	      • Computer Ghosts (1988) 
	    
	  

	
	  	
	    Commodore 16
	    
	      • Operation: Zeitsturm (2008) 
	    
	  

	
	  	
	    Commodore 64
	    
	      • 23 (1998) • Airwolf - Season 2, Episode 3, "Moffett's Ghost" (1984) • Alien: Romulus (2024) • Altamont Now (2008) • As the World Turns - Episode 19890928 (1989) • Ashes to Ashes - Season 3, Episode 6 (2010) • Being Erica - Season 1, Episode 1, "Dr. Tom" (2009) • Benji, Zax & the Alien Prince - Season 1, Episode 5, "Goodbye Earth" (1983) • The Bill - Season 4, Episode 46, "Outmoded" (1988) • The Black Balloon (2008) • Black Mirror - Season 4, Episode 1, "USS Callister" (2017) • Black Mirror - Season 7, Episode 4, "Plaything" (2025) • Black Mirror: Bandersnatch (2018) • Blinded by the Light (2019) • Blue Beetle (2023) • Chiller (1985) • CHiPs - Season 6, Episode 11, "Day of the Robot" (1983) • Choose Me (1984) • Choose or Die (2022) • Collateral Beauty (2016) • Control Alt Delete (2008) • Counterforce (1988) • DC's Legends of Tomorrow - Season 1, Episode 3, "Blood Ties" (2016) • Desmond's - Season 1, Episode 1, "French Lessons" (1989) • Dimension 404 - Season 1, Episode 4, "Polybius" (2017) • Dirk Gently's Holistic Detective Agency - Season 2, Episode 4, "The House Within a House" (2018) • Doctor Who - Season 13, Episode 1, "Flux: Chapter One - The Halloween Apocalypse" (2021) • Electric Dreams (1984) • Everybody Hates Chris - Season 4, Episode 16, "Everybody Hates Lasagna" (2009) • Family Viewing (1988) • Fortress (1992) • Future Past (1987) • G.O.R.A. (2004) • GLOW - Season 2, Episode 8, "The Good Twin" (2018) • The Goldbergs - Season 5, Episode 1, "Weird Science" (2017) • The Goldbergs - Season 8, Episode 4, "Bill's Wedding" (2020) • The Good Place - Season 4, Episode 11, "Mondays, Am I Right?" (2020) • Grange Hill - Season 8, Episode 12 (1985) • Ground Zero (1987) • Halt and Catch Fire - Season 2 (2015) • The Hardy Boys - Season 2, Episode 1, "A Disappearance" (2022) • Here We Go Again, Rubinot! (2017) • Hide and Seek (1984) • Der Himmel über Berlin (1987) • The Hugga Bunch (1985) • Karate Cop (1991) • Klatwa doliny wezy (1987) • Król komputerów (1988) • Longmire - Season 2, Episode 6, "Tell It Slant" (2013) • MacGyver - Season 1, Episode 15, "The Enemy Within" (1986) • The Mandalorian - Season 3, Episode 5, "The Pirate" (2023) • Micro Men (2009) • Mr. Robot - Season 2, Episode 11, "eps2.9_pyth0n-pt1.p7z" (2016) • Murder in Space (1985) • Müllers Büro (1986) • NCIS: Los Angeles - Season 9, Episode 7, "The Silo" (2017) • Nightmares and Dreamscapes: From the Stories of Stephen King - Episode 4 (2006) • Notte prima degli esami (2006) • Nu ji xie ren (1991) • Patrik Pacard - Season 1 (1984) • Peng! Du bist tot! (1987) • Pixels (2015) • Police Academy 3: Back in Training (1985) • Preacher - Season 1, Episode 4, "Monster Swamp" (2016) • Primeval - Season 1, Episode 4 (2007) • Psych - Season 4, Episode 7, "High Top Fade Out" (2009) • Ready Player One (2018) • Red Dwarf - Season 1, Episode 5 (1988) • Remington Steele - Season 1, Episode 21, "Sting of Steele" (1983) • Senseless (1998) • Skateland (2010) • Smallville - Season 9, Episode 11, "Absolute Justice" (2010) • Sotto il vestito niente 2 (1988) • Star Wreck: In the Pirkinning (2005) • Suck (2009) • Takeover (1987) • Tangents (1994) • Tank Girl (1995) • Tatort - Episode 176, "Schicki-Micki" (1985) • That '70s Show - Season 8, Episode 20, "Leaving Home Ain't Easy" (2006) • To Computer Tou Thanatou (1987) • Torrente 2: Misión en Marbella (2001) • Trois couleurs: Rouge (1994) • Tumbledown (1988) • The Twilight Zone - Season 3, Episode 12, "20/20 Vision" (1988) • Under the Banner of Heaven - Season 1 (2022) • Underground: The Julian Assange Story (2012) • WandaVision - Season 1, Episode 5, "On a Very Special Episode..." (2021) • War Dog (1987) • Whiz Kids - Episode 6, "Airwave Anarchy" (1983) 
	    
	  

	
	  	
	    Commodore 64C
	    
	      • 23 (1998) • Adventures in Babysitting (1987) • Atomic Blonde (2017) • Choose or Die (2022) • Dark - Season 1, Episode 3, "Gestern und Heute" (2017) • Fast & Furious 9 (2021) • The Fifth Estate (2013) • Der Greif - Season 1, Episode 2 (2023) • Halo - Season 2, Episode 4, "Reach" (2024) • Neighbours - Episode 1150 (1990) • Pixels (2015) • The Princess Bride (1987) • Sensations (1987) • Yoksul (1986) 
	    
	  

	
	  	
	    Commodore Amiga 1000
	    
	      • Alfred Hitchcock Presents - Season 3, Episode 13, "User Deadly" (1988) • Amazing Stories - Season 2, Episode 12, "The Eternal Mind" (1986) • Bionic Showdown: The Six Million Dollar Man and the Bionic Woman (1989) • Blindside (1987) • Brain Dead (1990) • Chuck - Season 3, Episode 19, "Chuck Versus the Ring: Part II" (2010) • Computer Ghosts (1988) • Crash and Burn (1990) • Disorderlies (1987) • Family Viewing (1988) • Food of the Gods II (1989) • Future Past (1987) • Game Set and Match (1988) • Get Smart, Again! (1989) • Homeward Bound: The Incredible Journey (1993) • Into the Homeland (1987) • Me Myself I (1999) • Miami Vice - Season 3, Episode 8, "Better Living Through Chemistry" (1986) • Miami Vice - Season 3, Episode 11, "Forgive Us Our Debts" (1986) • Miami Vice - Season 4, Episode 17, "Hell Hath No Fury" (1988) • Not Quite Human (1987) • Operation: Zeitsturm (2008) • Our House - Season 1, Episode 14, "Family Secrets" (1987) • Prince of Darkness (1987) • The Real McCoy (1993) • Scuola di ladri - Parte seconda (1987) • Shakma (1990) • Sidekicks (1992) • Sledge Hammer! - Season 1, Episode 22, "The Spa Who Loved Me" (1987) • Sotto il vestito niente 2 (1988) • Stranger Things - Season 4, Episode 1, "Chapter One: The Hellfire Club" (2022) • Stranger Things - Season 4, Episode 6, "Chapter Six: The Dive" (2022) • Takeover (1987) • Ted K (2021) • The Tower (1993) • Les visiteurs (1993) 
	    
	  

	
	  	
	    Commodore Amiga 1200
	    
	      • Bones - Season 3, Episode 7, "Boy in the Time Capsule" (2007) • Cracker - Season 3, Episode 4, "Best Boys" (1995) • Erskineville Kings (1999) 
	    
	  

	
	  	
	    Commodore Amiga 1500
	    
	      • Inspector Morse - Season 7, Episode 1, "Deadly Slumber" (1993) 
	    
	  

	
	  	
	    Commodore Amiga 2000
	    
	      • ALF - Season 4, Episode 4, "We're in the Money" (1989) • Bergerac - Season 8, Episode 11, "There for the Picking" (1990) • Bionic Showdown: The Six Million Dollar Man and the Bionic Woman (1989) • Bodo - Eine ganz normale Familie (1989) • Die Distel (1992) • Døden på Oslo S (1990) • Fear Street: Part One - 1994 (2021) • Finders Keepers - Season 1 (1991) • Go Trabi Go (1991) • The Gods Must Be Crazy II (1989) • Inspector Morse - Season 4, Episode 4, "Masonic Mysteries" (1990) • Inspector Morse - Season 6, Episode 2, "Happy Families" (1992) • Miami Vice - Season 5, Episode 3, "Heart of Night" (1988) • My Secret Identity - Season 1, Episode 2, "The Track Star" (1988) • No Retreat, No Surrender 3: Blood Brothers (1990) • Notte prima degli esami (2006) • Paranormal Activity 3 (2011) • Puppet Master II (1991) • Screwball Hotel (1988) • Sidekicks (1992) • The Substitute (1996) • Tales from the Loop - Season 1, Episode 8, "Home" (2020) • Ted K (2021) • Toy Soldiers (1991) • Trancers II (1991) • Wayne's World (1992) • Wiseguy - Season 1, Episode 14, "Smokey Mountain Requiem" (1988) 
	    
	  

	
	  	
	    Commodore Amiga 3000
	    
	      • City Slickers (1991) • Darkman III (1996) • Lovejoy - Season 3, Episode 7, "Scotch on the Rocks" (1992) 
	    
	  

	
	  	
	    Commodore Amiga 4000
	    
	      • Quantum Apocalypse (2010) 
	    
	  

	
	  	
	    Commodore Amiga 500
	    
	      • Alf - Season 2, Episode 18, "Someone to Watch Over Me: Part 2" (1988) • Avalon (2001) • Betrayed (1988) • Bodo - Eine ganz normale Familie (1989) • Derrick - Season 15, Episode 1, "Fliegender Vogel" (1988) • Ebba och Didrik - Season 1, Episode 3 (1990) • Flipper - Season 2, Episode 1, "The White Dolphin" (1996) • The Gods Must Be Crazy II (1989) • Kill Daddy Goodnight (2009) • Leviathan (1989) • Metamorphosis: The Alien Factor (1990) • Midnight Follies - The Crystal Ball (1994) • My Secret Identity - Season 1, Episode 1, "My Secret Identity" (1988) • Neighbours - Episode 1219 (1991) • The Rachel Papers (1989) • Robot Ninja (1989) • Sevimli Hirsiz (1989) • Stepfather III (1992) • Underground: The Julian Assange Story (2012) 
	    
	  

	
	  	
	    Commodore Amiga 600
	    
	      • Derry Girls - Season 3, Episode 1, "The Night Before" (2022) • Father Ted - Season 2, Episode 4, "Old Grey Whistle Theft" (1996) 
	    
	  

	
	  	
	    Commodore CBM-II
	    
	      • The Crown - Season 4, Episode 8, "48:1" (2020) • Eliminate: Archie Cookson (2011) • Ghostwatch (1992) • Halo - Season 2, Episode 4, "Reach" (2024) • The Jewel of the Nile (1985) • Operation: Zeitsturm (2008) • Wonder Woman 1984 (2020) 
	    
	  

	
	  	
	    Commodore PC 10-III
	    
	      • Bergerac - Season 8, Episode 11, "There for the Picking" (1990) 
	    
	  

	
	  	
	    Commodore PET 2001
	    
	      • 984: Prisoner of the Future (1982) • A Man, a Woman, and a Bank (1979) • The A-Team - Season 2, Episode 20, "Harder Than It Looks" (1984) • Airwolf - Season 2, Episode 2, "Firestorm" (1984) • Airwolf - Season 2, Episode 12, "Condemned" (1985) • Automata (2014) • Buck Rogers in the 25th Century - Season 2, Episode 6, "Mark of the Saurian" (1981) • Derrick - Season 6, Episode 8, "Besuch aus New York" (1979) • Devs - Season 1, Episode 3 (2020) • The Fast Show - Season 2, Episode 1, "Oh" (1996) • Fringe - Season 3, Episode 15, "Subject 13" (2011) • Ghostbusters: Frozen Empire (2024) • Guy X (2005) • Hitman's Run (1999) • Incubo sulla città contaminata (1980) • Jobs (2013) • The Kidnapping of the President (1980) • Knight Rider - Season 3, Episode 14, "Junk Yard Dog" (1985) • Knight Rider - Season 4, Episode 3, "Sky Knight" (1985) • Look Around You - Season 1 (2002) • Look Around You - Season 2, Episode 5, "Computers" (2005) • The New Avengers - Season 2, Episode 10, "Complex" (1979) • Pennyworth - Season 3, Episode 2, "Many Clouds" (2022) • The Return of the Man from U.N.C.L.E.: The Fifteen Years Later Affair (1983) • Robocop 3 (1993) • Star Trek II - The Wrath of Khan (1982) • Street Hawk - Season 1, Episode 1 (1985) • Supertrain - Season 1, Episode 1, "Express to Terror" (1979) • Trudeau (2002) • Wonder Woman 1984 (2020) • Wrong Is Right (1982) 
	    
	  

	
	  	
	    Commodore PET 3000/4000/8000 series
	    
	      • The Adventures of Bob & Doug McKenzie: Strange Brew (1983) • Arrested Development - Season 3, "Family Ties" (2006) • Ashes to Ashes (2008) • Bergerac - Season 3, Episode 7, "A Cry in the Night" (1984) • Bird of Prey (1982) • Black Cat, White Cat (1998) • Blue Beetle (2023) • Codename Icarus - Season 1 (1981) • The Company - Episode 3 (2007) • Computer Chess (2013) • The Crown - Season 4, Episode 3, "Fairytale" (2020) • The Crown - Season 4, Episode 4, "Favourites" (2020) • Eliminate: Archie Cookson (2011) • Friday the 13th: The Series - Season 2, Episode 16, "Scarlet Cinema" (1989) • The Girl in the Spider's Web (2018) • Grange Hill - Season 5, Episode 4 (1982) • Grange Hill - Season 6, Episode 9, "Open Day" (1983) • Hide and Seek (1984) • The IT Crowd - Season 1 (2006) • The IT Crowd - Season 3 (2008) • Jobs (2013) • The Little Drummer Girl (2018) • Micro Men (2009) • Operation: Zeitsturm (2008) • Person of Interest - Season 3, Episode 12, "Aletheia" (2015) • The Sandman - Season 1, Episode 8, "Playing House" (2022) • The Soldier (1982) • Tales of the City - Episode 1 (1993) • Terminator 3 (2003) • The Theory of Everything (2014) • Trudeau (2002) • Under the Banner of Heaven - Season 1 (2022) • Undercover Grandpa (2017) • Vice Acadamy 5 (1995) • Wayne's World (1992) • Whiz Kids - Episode 6, "Airwave Anarchy" (1983) 
	    
	  

	
	  	
	    Commodore Plus/4
	    
	      • Blue Beetle (2023) • Ebba och Didrik - Season 1, Episode 3 (1990) 
	    
	  

	
	  	
	    Commodore SX64
	    
	      • 23 (1998) • ALF - Season 1, Episode 4, "Pennsylvania 6-5000" (1986) • Black Mirror - Season 7, Episode 4, "Plaything" (2025) • Blind Fury (1989) • Extreme Prejudice (1987) • Molly i världen (2005) • Operation: Zeitsturm (2008) 
	    
	  

	
	  	
	    Commodore VIC-20
	    
	      • Airplane II: The Sequel (1982) • Class of Nuke 'Em High Part II: Subhumanoid Meltdown (1991) • Empty Nest - Season 4, Episode 14, "Ex-Appeal" (1992) • Flight of the Conchords - Season 1 (2007) • Hunter - Season 1 (1984) • John Wick: Chapter 2 (2017) • John Wick: Chapter 3 - Parabellum (2019) • Knight Rider - Season 2, Episode 5, "Return to Cadiz" (1983) • Kuai can che (1984) • The Philadelphia Experiment (1984) • Poke (1985) • Der Schatz der weißen Falken (2005) • Taggart - Season 1, Episode 4, "Murder in Season" (1985) • What Waits Below (1984) 
	    
	  

	
      

    
      Compaq

      
        
	  	
	    Compaq Concerto
	    
	      • Die Hard: With a Vengeance (1995) 
	    
	  

	
	  	
	    Compaq Contura 4/25cx
	    
	      • The American President (1995) • Copycat (1995) • Drop Zone (1994) • Erin Brockovich (2000) • Friends - Season 2, Episode 8, "The One with the List" (1995) • Murder, She Wrote - Season 10, Episode 5, "A Virtual Murder" (1993) • Ri¢hie Ri¢h (1994) • Senseless (1998) • Up Close & Personal (1996) 
	    
	  

	
	  	
	    Compaq Contura 400
	    
	      • Primal Fear (1996) 
	    
	  

	
	  	
	    Compaq Deskpro 386N
	    
	      • The Last Seduction II (1999) 
	    
	  

	
	  	
	    Compaq Deskpro 386S
	    
	      • The Airzone Solution (1993) 
	    
	  

	
	  	
	    Compaq Deskpro 4000
	    
	      • Eagle vs Shark (2007) 
	    
	  

	
	  	
	    Compaq Deskpro model 1
	    
	      • Maniac - Season 1 (2018) • Tales from the Darkside - Season 3, Episode 16, "Red Leader" (1987) 
	    
	  

	
	  	
	    Compaq Deskpro PD1005
	    
	      • The Centrifuge Brain Project (2012) 
	    
	  

	
	  	
	    Compaq Deskpro XE
	    
	      • Buffy the Vampire Slayer - Season 1, Episode 8, "I, Robot... You, Jane" (1999) • Ri¢hie Ri¢h (1994) • Seinfeld - Season 6, Episode 18, "The Jimmy" (1999) 
	    
	  

	
	  	
	    Compaq iPAQ 3650
	    
	      • Big Fat Liar (2002) 
	    
	  

	
	  	
	    Compaq iPAQ 3850
	    
	      • Freaky Friday (2003) 
	    
	  

	
	  	
	    Compaq LTE
	    
	      • First Kid (1996) • Outbreak (1995) • Shadow Conspiracy (1997) 
	    
	  

	
	  	
	    Compaq LTE 286
	    
	      • Frasier - Season 1, Episode 22, "Author, Author" (1994) 
	    
	  

	
	  	
	    Compaq LTE 5000
	    
	      • Friends - Season 3, Episode 12, "The One with All the Jealousy" (1997) • Straight Outta Compton (2015) 
	    
	  

	
	  	
	    Compaq LTE Elite
	    
	      • Jungle 2 Jungle (1997) • Primal Fear (1996) 
	    
	  

	
	  	
	    Compaq LTE Lite
	    
	      • The Steal (1995) 
	    
	  

	
	  	
	    Compaq Portable
	    
	      • Airwolf - Season 2, Episode 3, "Moffett's Ghost" (1984) • Halt and Catch Fire - Season 1, Episode 3, "High Plains Hardware" (2014) • The January Man (1989) • The Life and Loves of a She-Devil - Season 1, Episode 3 (1986) • Malcolm in the Middle - Season 3, Episode 16, "Hal Coaches" (2002) • Perfect Profile (1989) • Price of Vengeance (1985) • Prime Risk (1985) 
	    
	  

	
	  	
	    Compaq Portable II
	    
	      • Matlock - Season 3, Episode 14, "The Thief: Part 1" (1989) • The One Game (1988) • Switching Channels (1988) • Terminus (1987) 
	    
	  

	
	  	
	    Compaq Portable III/386
	    
	      • Menace Unseen - Season 1 (1988) • Psych - Season 4, Episode 7, "High Top Fade Out" (2009) • Switching Channels (1988) 
	    
	  

	
	  	
	    Compaq Presario 1000
	    
	      • Contact (1997) 
	    
	  

	
	  	
	    Compaq Presario 1400
	    
	      • Bringing Down the House (2003) 
	    
	  

	
	  	
	    Compaq Presario 1600
	    
	      • Bette - Season 1, Episode 13, "Big Business" (2000) 
	    
	  

	
	  	
	    Compaq Presario 1700
	    
	      • How to Make a Monster (2001) 
	    
	  

	
	  	
	    Compaq Presario 425
	    
	      • Where on Earth is Carmen Sandiego? - Season 1 (1994) 
	    
	  

	
	  	
	    Compaq Presario 5100
	    
	      • Godzilla 2000 (1999) 
	    
	  

	
	  	
	    Compaq Presario C700
	    
	      • Colorless Green (2013) 
	    
	  

	
	  	
	    Compaq Prolinea 3/4
	    
	      • The Airzone Solution (1993) • Buffy the Vampire Slayer - Season 2, Episode 8, "The Dark Age" (1997) • The Fast and the Furious (2001) • Good Will Hunting (1997) • Jungle 2 Jungle (1997) • The Net (1995) • Rancid Aluminium (2000) • Shadow Conspiracy (1997) • Up Close & Personal (1996) • What Lies Beneath (2000) 
	    
	  

	
	  	
	    Compaq SLT
	    
	      • Denise Calls Up (1995) • The Umbrella Academy - Season 3, Episode 9, "Seven Bells" (2022) 
	    
	  

	
      

    
      Compupro

      
        
	  	
	    Compupro System 8/16
	    
	      • The Adventures of Buckaroo Banzai Across the 8th Dimension (1984) 
	    
	  

	
      

    
      Convergent Technologies

      
        
	  	
	    Convergent Technologies Workslate
	    
	      • Airwolf (1984) 
	    
	  

	
      

    
      Corona

      
        
	  	
	    Corona PC 400
	    
	      • Street Smart (1987) 
	    
	  

	
	  	
	    Corona PPC 400
	    
	      • Neighbours - Episode 38 (1985) 
	    
	  

	
      

    
      Cromemco

      
        
	  	
	    Cromemco System I
	    
	      • Ghostbusters (1984) 
	    
	  

	
	  	
	    Cromemco System Three
	    
	      • Computer Chess (2013) 
	    
	  

	
      

    
      CTC

      
        
	  	
	    CTC Datapoint 2200
	    
	      • Things To Come (1976) 
	    
	  

	
      

    
      Cybiko

      
        
	  	
	    Cybiko Classic
	    
	      • Big Fat Liar (2002) 
	    
	  

	
      

    
      DAP 

      
        
	  	
	    DAP  8640
	    
	      • San Andreas (2015) 
	    
	  

	
      

    
      Data General

      
        
	  	
	    Data General Dasher/386
	    
	      • Patriot Games (1992) 
	    
	  

	
	  	
	    Data General Eclipse MV/20000
	    
	      • Programmed to Kill (1987) 
	    
	  

	
	  	
	    Data General Eclipse S/120
	    
	      • Boon - Season 2, Episode 5, "Taken for a Ride" (1987) 
	    
	  

	
	  	
	    Data General Eclipse S/130
	    
	      • Maniac - Season 1 (2018) 
	    
	  

	
	  	
	    Data General Eclipse S/230
	    
	      • Tron (1982) 
	    
	  

	
	  	
	    Data General One
	    
	      • The Equalizer - Season 1, Episode 5, "Lady Cop" (1985) 
	    
	  

	
	  	
	    Data General WALKABOUT/SX
	    
	      • The Beverly Hillbillies (1993) 
	    
	  

	
      

    
      DEC

      
        
	  	
	    DEC DecMate II
	    
	      • Firestarter (1984) • House (1986) • Stranger Things - Season 4, Episode 6, "Chapter Six: The Dive" (2022) 
	    
	  

	
	  	
	    DEC DECsystem 5500
	    
	      • In Your Wildest Dreams (1991) 
	    
	  

	
	  	
	    DEC HiNote Ultra
	    
	      • The Peacemaker (1997) 
	    
	  

	
	  	
	    DEC MINC-11
	    
	      • Resurrection (1980) 
	    
	  

	
	  	
	    DEC PDP-11/03
	    
	      • Sliders - Season 1 (1995) 
	    
	  

	
	  	
	    DEC PDP-11/05
	    
	      • Maniac - Season 1 (2018) • The Sweeney - Season 3, Episode 4, "Tomorrow Man" (1976) 
	    
	  

	
	  	
	    DEC PDP-11/20
	    
	      • Computer Ghosts (1988) • Future Past (1987) 
	    
	  

	
	  	
	    DEC PDP-11/23
	    
	      • Computer Chess (2013) • Peng! Du bist tot! (1987) 
	    
	  

	
	  	
	    DEC PDP-11/34
	    
	      • The Box (2009) • Family Ties - Season 2, Episode 22, "Working at It" (1984) 
	    
	  

	
	  	
	    DEC PDP-11/40
	    
	      • Concorde Affaire '79 (1979) • The Manhattan Project (1986) • Maniac - Season 1 (2018) • Test pilota Pirxa (1979) 
	    
	  

	
	  	
	    DEC PDP-11/45
	    
	      • Real Life (1979) 
	    
	  

	
	  	
	    DEC PDP-12
	    
	      • The Box (2009) 
	    
	  

	
	  	
	    DEC PDP-8/A
	    
	      • Elementary - Season 6, Episode 6, "Give Me the Finger" (2018) 
	    
	  

	
	  	
	    DEC PDP-8/E
	    
	      • Pirates of Silicon Valley (1999) • Three Days of the Condor (1975) • The Tower (1985) 
	    
	  

	
	  	
	    DEC PDP-8/F
	    
	      • The Stone Tape (1972) 
	    
	  

	
	  	
	    DEC PDP-8/I
	    
	      • The Box (2009) 
	    
	  

	
	  	
	    DEC PDP-8/L
	    
	      • Maniac - Season 1 (2018) 
	    
	  

	
	  	
	    DEC PDP-9
	    
	      • The Dish (2000) 
	    
	  

	
	  	
	    DEC Professional 300
	    
	      • Best Defense (1984) • Creator (1985) 
	    
	  

	
	  	
	    DEC Rainbow 100
	    
	      • The Adventures of Buckaroo Banzai Across the 8th Dimension (1984) • Beverly Hills Cop (1984) • Dark Age (1987) • Ghostbusters (1984) • The Philadelphia Experiment (1984) • Pose - Season 1, Episode 3, "Giving and Receiving" (2020) • Remo Williams: The Adventure Begins (1985) • Tales from the Darkside - Season 1, Episode 5, "Mookie and Pookie" (1984) 
	    
	  

	
	  	
	    DEC VAX 11/750
	    
	      • A Great Wall (1986) • D.A.R.Y.L. (1985) 
	    
	  

	
	  	
	    DEC VAX 11/780
	    
	      • Invitation to Hell (1984) • Just Shoot Me! - Season 4, Episode 21, "When Nina Met Her Parents" (2000) • Seven (1995) 
	    
	  

	
	  	
	    DEC VAX 6000
	    
	      • Young Sheldon - Season 6, Episode 11, "Ruthless, Toothless and a Week of Bed Rest" (2023) 
	    
	  

	
	  	
	    DEC VAX 7000/10000
	    
	      • Burn Notice - Season 2, Episode 1, "Breaking and Entering" (2008) 
	    
	  

	
      

    
      Dell

      
        
	  	
	    Dell 4XX/P NetPlex
	    
	      • The Bill - Season 11, Episode 19, "High Score" (1995) 
	    
	  

	
	  	
	    Dell Axim X5
	    
	      • CSI: Miami - Season 1, Episode 9, "Kill Zone" (2002) 
	    
	  

	
	  	
	    Dell Inspiron 4000
	    
	      • Swordfish (2001) 
	    
	  

	
	  	
	    Dell Inspiron 510m
	    
	      • Alchemy (2005) 
	    
	  

	
	  	
	    Dell Inspiron 5150
	    
	      • Ice Princess (2005) 
	    
	  

	
	  	
	    Dell Inspiron 8500
	    
	      • The Departed (2006) 
	    
	  

	
	  	
	    Dell Inspiron E1505
	    
	      • 1408 (2007) 
	    
	  

	
	  	
	    Dell Latitude 14 Rugged Extreme
	    
	      • Jason Bourne (2016) • Uncharted (2022) 
	    
	  

	
	  	
	    Dell Latitude 7202 Rugged Extreme
	    
	      • Fast & Furious 9 (2021) • Hacker (2019) 
	    
	  

	
	  	
	    Dell Latitude 7214 Rugged Extreme
	    
	      • Fast & Furious 9 (2021) 
	    
	  

	
	  	
	    Dell Latitude 7424 Rugged Extreme
	    
	      • Hacker (2019) 
	    
	  

	
	  	
	    Dell Latitude C500
	    
	      • The Sum of All Fears (2002) 
	    
	  

	
	  	
	    Dell Latitude C800
	    
	      • The Italian Job (2003) 
	    
	  

	
	  	
	    Dell Latitude D6x0
	    
	      • Cobra Kai - Season 2, Episode 3, "Fire and Ice" (2019) 
	    
	  

	
	  	
	    Dell Latitude E5520
	    
	      • Ghostbusters: Afterlife (2021) 
	    
	  

	
	  	
	    Dell Latitude E6400 XFR
	    
	      • Ant-Man (2015) 
	    
	  

	
	  	
	    Dell Latitude E6420 XFR
	    
	      • Interstellar (2014) • NCIS: Los Angeles - Season 9, Episode 7, "The Silo" (2017) 
	    
	  

	
	  	
	    Dell Latitude LS
	    
	      • Swordfish (2001) 
	    
	  

	
	  	
	    Dell Latitude XPi
	    
	      • The Incredible Hulk (2008) 
	    
	  

	
	  	
	    Dell OptiPlex 790 SFF
	    
	      • Hanna - Season 2, Episode 7, "Tacitus" (2020) 
	    
	  

	
	  	
	    Dell PowerEdge 2550
	    
	      • Swordfish (2001) 
	    
	  

	
	  	
	    Dell PowerEdge 2650
	    
	      • Mission: Impossible - Ghost Protocol (2011) 
	    
	  

	
	  	
	    Dell PowerEdge R730
	    
	      • Sniper: Ghost Shooter (2016) 
	    
	  

	
	  	
	    Dell PowerEdge Rx2x
	    
	      • Mr. Robot - Season 4, Episode 5, "405 Method Not Allowed" (2019) 
	    
	  

	
	  	
	    Dell Precision M3800
	    
	      • Get Hard (2015) 
	    
	  

	
	  	
	    Dell Vostro 1320
	    
	      • Limitless (2011) 
	    
	  

	
	  	
	    Dell XPS 15
	    
	      • Jack Reacher: Never Go Back (2016) 
	    
	  

	
	  	
	    Dell XPS Gen 2
	    
	      • Alchemy (2005) 
	    
	  

	
	  	
	    Dell XPS M1710
	    
	      • The Big Bang Theory - Season 1 (2007) 
	    
	  

	
	  	
	    Dell XPS M2010
	    
	      • Iron Man (2008) 
	    
	  

	
      

    
      Digital Scientific

      
        
	  	
	    Digital Scientific META-4
	    
	      • Death Wish (1974) 
	    
	  

	
      

    
      Dynalogic

      
        
	  	
	    Dynalogic Hyperion
	    
	      • Airwolf - Season 2, Episode 3, "Moffett's Ghost" (1984) 
	    
	  

	
      

    
      Dynamac

      
        
	  	
	    Dynamac EL
	    
	      • Physical Evidence (1989) 
	    
	  

	
      

    
      Eagle

      
        
	  	
	    Eagle PC
	    
	      • Invitation to Hell (1984) 
	    
	  

	
      

    
      Elliott

      
        
	  	
	    Elliott 405
	    
	      • Doctor Who - Season 9, "Day of the Daleks" (1972) • Doctor Who - Season 18, "Meglos" (1980) • Doctor Who - Season 21, "Planet of Fire" (1984) 
	    
	  

	
	  	
	    Elliott 903
	    
	      • Phase IV (1974) 
	    
	  

	
      

    
      English Electric

      
        
	  	
	    English Electric System 4
	    
	      • Hot Millions (1968) 
	    
	  

	
      

    
      Entrex

      
        
	  	
	    Entrex 480
	    
	      • Knight Rider - Season 1 (1982) 
	    
	  

	
      

    
      Epson

      
        
	  	
	    Epson Equity I/II
	    
	      • Gleaming the Cube (1989) 
	    
	  

	
	  	
	    Epson HX-20
	    
	      • Alice - Season 7, Episode 21, "Sweet Erasable Mel" (1982) • Dance Me to My Song (1998) • Iron Thunder (1998) • Król komputerów (1988) • Micro Men (2009) • Parker Lewis Can't Lose - Season 1, Episode 1 (1990) • Strangers in Paradise (1984) 
	    
	  

	
	  	
	    Epson PX-4
	    
	      • Peng! Du bist tot! (1987) 
	    
	  

	
	  	
	    Epson PX-8
	    
	      • Night Court - Season 2, Episode 5, "The Computer Kid" (1984) 
	    
	  

	
	  	
	    Epson QX-10
	    
	      • Alice - Season 7, Episode 21, "Sweet Erasable Mel" (1982) • Chocky's Challenge (1986) • Peng! Du bist tot! (1987) • Pirates of Silicon Valley (1999) • The Twilight Zone - Season 1, Episode 17, "Quarantine" (1986) 
	    
	  

	
      

    
      Ericsson

      
        
	  	
	    Ericsson Portable PC
	    
	      • 23 (1998) 
	    
	  

	
      

    
      Everex

      
        
	  	
	    Everex EX-1800
	    
	      • Weekend at Bernie's (1989) 
	    
	  

	
	  	
	    Everex Step
	    
	      • Weekend at Bernie's (1989) 
	    
	  

	
      

    
      Ferranti

      
        
	  	
	    Ferranti PC31
	    
	      • Menace Unseen - Season 1 (1988) 
	    
	  

	
      

    
      Franklin

      
        
	  	
	    Franklin Ace 1000
	    
	      • Ghostbusters (1984) • Murder In Three Acts (1986) • Revenge of the Nerds (1984) 
	    
	  

	
      

    
      Fujitsu

      
        
	  	
	    Fujitsu FACOM 230-25
	    
	      • Alicia en la España de las maravillas (1978) 
	    
	  

	
	  	
	    Fujitsu fmV-Biblo MF3/45
	    
	      • The First $20 Million Is Always the Hardest (2002) 
	    
	  

	
	  	
	    Fujitsu Lifebook 656Tx
	    
	      • Women Talking Dirty (1999) 
	    
	  

	
      

    
      Gateway

      
        
	  	
	    Gateway 450
	    
	      • Legally Blonde 2 (2003) 
	    
	  

	
	  	
	    Gateway CX210
	    
	      • Read It and Weep (2006) 
	    
	  

	
	  	
	    Gateway P5
	    
	      • Doctor Dolittle (1998) 
	    
	  

	
	  	
	    Gateway Solo 2100
	    
	      • Tomorrow Never Dies (1997) 
	    
	  

	
      

    
      GE

      
        
	  	
	    GE 210
	    
	      • Hangar 18 (1980) 
	    
	  

	
	  	
	    GE 635
	    
	      • The A-Team - Season 2, Episode 15, "The Battle of Bel Air" (1984) • Buck Rogers in the 25th Century - Season 1, Episode 5, "The Plot to Kill a City: Part 2" (1979) • Buck Rogers in the 25th Century - Season 1, Episode 11, "Cruise Ship to the Stars" (1979) • Buck Rogers in the 25th Century - Season 1, Episode 13, "Happy Birthday, Buck" (1980) • The Cannonball Run (1981) • Forbidden World (1982) • Galaxy of Terror (1981) • Get Smart, Again! (1989) • Hangar 18 (1980) • Invitation to Hell (1984) • Rambo: First Blood Part II (1985) • The Return of the Living Dead (1985) • Serenity (2005) • Spaceballs (1987) • Star Trek II - The Wrath of Khan (1982) • The Terror Within (1989) • Wrong Is Right (1982) 
	    
	  

	
	  	
	    GE Differential Analyzer
	    
	      • Destination Moon (1950) • Earth vs the Flying Saucers (1956) • The Magnetic Monster (1953) • When Worlds Collide (1951) 
	    
	  

	
      

    
      GEC

      
        
	  	
	    GEC 4000
	    
	      • Phase IV (1974) 
	    
	  

	
      

    
      Getac

      
        
	  	
	    Getac A770
	    
	      • The Incredible Hulk (2008) 
	    
	  

	
	  	
	    Getac B300
	    
	      • Paul (2011) • RED (2010) 
	    
	  

	
	  	
	    Getac M220
	    
	      • Mission: Impossible III (2006) 
	    
	  

	
	  	
	    Getac V110
	    
	      • The Girl in the Spider's Web (2018) 
	    
	  

	
      

    
      GPD

      
        
	  	
	    GPD Win
	    
	      • Tom Clancy's Jack Ryan - Season 1, Episode 8, "The Boy" (2018) 
	    
	  

	
      

    
      GRiD

      
        
	  	
	    GRiD Compass
	    
	      • Aliens (1986) • The Fall Guy - Season 4, Episode 20, "Spring Break" (1985) • Perfect (1985) • The Ray Bradbury Theater - Season 1, Episode 1, "Marionettes, Inc." (1985) • Riptide - Season 1 (1984) 
	    
	  

	
	  	
	    GRiD GRiDcase 2
	    
	      • Never Too Young to Die (1986) 
	    
	  

	
	  	
	    GRiD GRiDcase Plus
	    
	      • The Beachcombers - Season 17, Episode 7, "Computer Error" (1988) 
	    
	  

	
	  	
	    GRiD GridPad Convertible 2260
	    
	      • Cries from the Heart (1994) • In the Mouth of Madness (1994) 
	    
	  

	
      

    
      Handspring

      
        
	  	
	    Handspring Visor
	    
	      • Charlie's Angels (2000) 
	    
	  

	
      

    
      Harris

      
        
	  	
	    Harris H100
	    
	      • The Blues Brothers (1980) 
	    
	  

	
      

    
      Heathkit

      
        
	  	
	    Heathkit H89
	    
	      • Stranger Things - Season 2, Episode 3, "The Pollywog" (2017) • Stranger Things - Season 4, Episode 3, "Chapter Three: The Monster and The Superhero" (2022) 
	    
	  

	
      

    
      Hitachi

      
        
	  	
	    Hitachi HIPAC 101
	    
	      • Battle in Outer Space (1959) 
	    
	  

	
	  	
	    Hitachi MB-6891
	    
	      • The Coolangatta Gold (1984) • Mosquito on the Tenth Floor (1983) 
	    
	  

	
	  	
	    Hitachi National Advanced Systems AS/700
	    
	      • Hard Car - Desiderio sfrenato del piacere (1989) 
	    
	  

	
      

    
      Honeywell

      
        
	  	
	    Honeywell 6000
	    
	      • 2010: The Year We Made Contact (1984) • All the Troubles of the World (1978) • Death Spa (1989) • DeepStar Six (1989) • Doctor Who - Season 18, "Logopolis" (1981) • Murder is Easy (1982) 
	    
	  

	
	  	
	    Honeywell H200
	    
	      • Billion Dollar Brain (1967) • Blake's 7 - Season 4, Episode 4, "Stardrive" (1981) • Casino Royale (1967) • Doctor Who - Season 21, "Planet of Fire" (1984) • Fear Chamber (1968) • The Hitchhiker's Guide to the Galaxy - Season 1, Episode 2 (1981) • Out of the Unknown - Season 1, Episode 2, "The Counterfeit Man" (1965) • Sweet, Sweet Rachel (1971) 
	    
	  

	
      

    
      HP

      
        
	  	
	    HP 110
	    
	      • Knight Rider - Season 3, Episode 3, "Knights of the Fast Lane" (1984) • Knight Rider - Season 4, "The Wrong Crowd" (1985) • Smilla's Sense of Snow (1997) • Vendetta dal futuro (1986) 
	    
	  

	
	  	
	    HP 120
	    
	      • The Lift (1983) 
	    
	  

	
	  	
	    HP 150
	    
	      • Kamikaze (1986) • Never Too Young to Die (1986) • Real Genius (1985) • Tales from the Darkside - Season 1, Episode 5, "Mookie and Pookie" (1984) • Tales from the Darkside - Season 1, Episode 11, "All a Clone by the Telephone" (1985) • Tales from the Darkside - Season 1, Episode 20, "It All Comes Out in the Wash" (1985) • Tales from the Darkside - Season 1, Episode 21, "Bigalow's Last Smoke" (1985) 
	    
	  

	
	  	
	    HP 150 II
	    
	      • The Canterville Ghost (1986) • Kamikaze (1986) • Knight Rider - Season 4, "The Wrong Crowd" (1985) 
	    
	  

	
	  	
	    HP 21MX
	    
	      • Garbo (1992) 
	    
	  

	
	  	
	    HP 64000
	    
	      • Look Around You - Season 2, Episode 5, "Computers" (2005) 
	    
	  

	
	  	
	    HP 85
	    
	      • Due South - Season 2, Episode 9, "The Edge" (1996) • Under the Banner of Heaven - Season 1 (2022) 
	    
	  

	
	  	
	    HP 9100
	    
	      • The Andromeda Strain (1971) 
	    
	  

	
	  	
	    HP 9830
	    
	      • The Box (2009) • L'ordinateur des pompes funèbres (1976) 
	    
	  

	
	  	
	    HP 9836
	    
	      • Bird of Prey 2 (1984) 
	    
	  

	
	  	
	    HP 9845
	    
	      • Raise the Titanic (1980) 
	    
	  

	
	  	
	    HP Compaq dc7600
	    
	      • Colorless Green (2013) 
	    
	  

	
	  	
	    HP Compaq Nx7010
	    
	      • National Treasure (2004) 
	    
	  

	
	  	
	    HP iPAQ H1910
	    
	      • Satan's Little Helper (2004) 
	    
	  

	
	  	
	    HP iPAQ H5500
	    
	      • The Bourne Supremacy (2004) 
	    
	  

	
	  	
	    HP iPAQ rx1700
	    
	      • Primeval - Season 1, Episode 4 (2007) 
	    
	  

	
	  	
	    HP Jornada 430se
	    
	      • The World Is Not Enough (1999) 
	    
	  

	
	  	
	    HP Jornada 540
	    
	      • Hidden Agenda (2001) 
	    
	  

	
	  	
	    HP Mini 210
	    
	      • Pitch Perfect (2012) 
	    
	  

	
	  	
	    HP nr3600
	    
	      • Transformers (2007) 
	    
	  

	
	  	
	    HP Pavilion DV1000
	    
	      • Gilmore Girls - Season 6, Episode 11, "The Perfect Dress" (2006) • Transformers (2007) 
	    
	  

	
	  	
	    HP Pavilion TouchSmart 15
	    
	      • The X Files - Season 10, Episode 4, "Home Again" (2016) 
	    
	  

	
	  	
	    HP Pavilion ZE4300
	    
	      • Gilmore Girls - Season 5, Episode 11, "Women of Questionable Morals" (2005) 
	    
	  

	
	  	
	    HP Stream
	    
	      • Ghostbusters: Afterlife (2021) 
	    
	  

	
	  	
	    HP TC1100
	    
	      • Alien vs Predator (2004) • The Big Bang Theory - Season 3, Episode 23, "The Lunar Excitation" (2010) • Collateral (2004) • The Island (2005) 
	    
	  

	
	  	
	    HP Vectra
	    
	      • The Bill - Season 4, Episode 46, "Outmoded" (1988) • Ghostbusters II (1989) • Honey, I Shrunk the Kids (1989) • Kamikaze (1986) • Nikita (1990) 
	    
	  

	
	  	
	    HP Vectra XM
	    
	      • Mercury Rising (1998) 
	    
	  

	
      

    
      Husky

      
        
	  	
	    Husky Hawk
	    
	      • Slipstream (1989) 
	    
	  

	
      

    
      IBM

      
        
	  	
	    IBM 1130
	    
	      • The Naked Bunyip (1970) 
	    
	  

	
	  	
	    IBM 1440
	    
	      • The Committee (1968) 
	    
	  

	
	  	
	    IBM 1460
	    
	      • Mannix - Season 1, Episode 1, "The Name Is Mannix" (1967) 
	    
	  

	
	  	
	    IBM 1620
	    
	      • Brainstorm (1983) • Colossus: The Forbin Project (1970) • The DuPont Show with June Allyson - Season 2, Episode 24, "The Man Who Wanted Everything Perfect" (1961) • Galactica 1980 - Season 1 (1980) • The Invisible Man - Season 1, Episode 8, "Pin Money" (1975) • The Land of the Giants - Season 1, Episode 14, "Brainwash" (1969) • Marooned (1969) • The Rockford Files - Season 4, Episode 21, "The House on Willis Avenue" (1978) • Turn-On - Season 1, Episode 1 (1969) 
	    
	  

	
	  	
	    IBM 3090
	    
	      • Halt and Catch Fire - Season 2 (2015) 
	    
	  

	
	  	
	    IBM 5110
	    
	      • Halt and Catch Fire - Season 1, Episode 4, "Close to the Metal" (2014) 
	    
	  

	
	  	
	    IBM 5140
	    
	      • Airwolf - Season 4, Episode 13, "Rogue Warrior" (1987) • Deceptions (1990) • Gleaming the Cube (1989) • Jackrabbit (2015) • Killing Birds (1987) 
	    
	  

	
	  	
	    IBM 705
	    
	      • The Honeymoon Machine (1961) • Men Into Space - Season 1, Episode 22, "Dark of the Sun" (1960) 
	    
	  

	
	  	
	    IBM 709
	    
	      • Route 66 - Season 1, Episode 18, "Sleep on Four Pillows" (1961) 
	    
	  

	
	  	
	    IBM 7090/94
	    
	      • Charly (1968) • Dr. Strangelove or: How I Learned to Stop Worrying and Love the Bomb (1963) • Hidden Figures (2016) 
	    
	  

	
	  	
	    IBM AN/FSQ-7
	    
	      • 12:01 (1993) • A Wing and a Prayer (1998) • Agents of S.H.I.E.L.D. - Season 7, Episode 3, "Alien Commies from the Future!" (2020) • Airplane! (1980) • The Apocalypse (1997) • Austin Powers in Goldmember (2002) • Austin Powers: The Spy Who Shagged Me (1999) • Battle for the Planet of the Apes (1973) • Battlestar Galactica - Season 1 (1979) • Beverly Hills Cop 3 (1994) • The Bionic Woman - Season 2, Episode 5, "Kill Oscar" (1976) • The Bionic Woman - Season 2, Episode 9, "The Vega Influence" (1976) • Bizaardvark - Season 1 (2016) • Brave New World (1980) • Bumblebee (2018) • By Dawn's Early Light (1990) • Cannon - Season 2, Episode 8, "The Rip Off" (1972) • Capricorn One (1977) • The Cat From Outer Space (1978) • City Beneath the Sea (1971) • Close Encounters of the Third Kind (1977) • Columbo - Season 4, "A Deadly State of Mind" (1975) • Computercide (1982) • Conquest of the Planet of the Apes (1972) • Damnation Alley (1977) • Earth II (1971) • Electra Woman and Dyna Girl  - Season 1 (1976) • Eve of Destruction (1991) • The Event - Season 1, Episode 15, "Face Off" (2011) • Every Thing You Always Wanted to Know About Sex * But Were Afraid to Ask (1972) • Fail Safe (2000) • Fantastic Voyage (1966) • Firestarter (1984) • FlashForward - Season 1, Episode 22, "Future Shock" (2009) • Futureworld (1976) • Gemini Man (1976) • Get Smart - Season 4, Episode 19, "Absorb the Greek" (1969) • Get Smart, Again! (1989) • The Greatest American Hero - Season 2, Episode 9, "Train of Thought" (1982) • Gremlins 2: The New Batch (1990) • The Hardy Boys/Nancy Drew Mysteries - Season 2, Episode 22, "Campus Terror" (1978) • Hawaii Five-O - Season 1, Episode 19, "Once Upon a Time" (1969) • In Like Flint (1967) • The Incredible Hulk - Season 1, Episode 1 (1978) • Independence Day (1996) • The Invaders - Season 2, Episode 1, "Condition: Red" (1967) • The Invaders - Season 2, Episode 8, "Dark Outpost" (1967) • The Invaders - Season 2, Episode 14, "The Believers" (1967) • Invasion of the Bee Girls (1973) • It Takes a Thief - Season 1, "Hans Across the Border" (1968) • Jay and Silent Bob Strike Back (2001) • Judd for the Defense - Season 2, Episode 15, "Epitaph on a Computer Card" (1969) • KISS Meets the Phantom of the Park (1978) • Kolchak: The Night Stalker - Season 1, Episode 10, "The Energy Eater" (1974) • The Land of the Giants - Season 1, Episode 14, "Brainwash" (1969) • Logan's Run - Season 1, Episode 5, "Man Out of Time" (1977) • Lost - Season 2 (2005) • Lost in Space - Season 2, Episode 27, "The Phantom Family" (1967) • Lost In Space - Season 3, Episode 1, "Condemned of Space" (1967) • Lost in Space - Season 3, Episode 3, "Kidnapped in Space" (1967) • Lost in Space - Season 3, Episode 6, "Space Destructors" (1967) • Lost in Space - Season 3, Episode 10, "The Space Creature" (1967) • The Man From U.N.C.L.E. - Season 4 (1967) • The Manitou (1978) • Open Fire (1994) • Orgazmo (1997) • Paper Man (1971) • Planet Earth (1974) • Planet of the Apes - Season 1, Episode 5, "The Legacy" (1974) • The Power (1968) • The President's Analyst (1967) • Project X (1968) • Return to the Batcave (2003) • Rock Jocks (2012) • Santa Claus Conquers the Martians (1964) • Scarecrow and Mrs King - Season 1, Episode 4, "Magic Bus" (1983) • Silver Streak (1976) • The Six Million Dollar Man - Season 1, Episode 4, "Day of the Robot" (1974) • Sleeper (1973) • Sliders - Season 3, Episode 3, "Electric Twister Acid Test" (1996) • Snowball Express (1972) • Soap - Season 3, Episode 3 (1979) • Spaceballs (1987) • Stowaway to the Moon (1975) • Supergirl - Season 1, Episode 15, "Solitude" (2016) • The Swarm (1978) • That's So Raven - Season 1, "Saving Psychic Raven" (2003) • The Time Machine (1978) • Time Travelers (1976) • The Time Tunnel - Season 1 (1967) • The Towering Inferno (1974) • U.S. Marshals (1998) • Virus (1999) • W.E.I.R.D. World (1995) • War Games (1983) • Way... Way Out (1966) • Westworld (1973) • Winter Kills (1979) • Wonderwoman - Season 2, Episode 17, "IRAC Is Missing" (1979) • Zabriskie Point (1970) • Zontar: The Thing from Venus (1966) 
	    
	  

	
	  	
	    IBM Aptiva 2137
	    
	      • Law & Order - Season 10, Episode 4, "Merger" (1999) 
	    
	  

	
	  	
	    IBM Aptiva S
	    
	      • Bullet Ballet (1998) • Honey, I Shrunk the Kids: The TV Show - Season 1, Episode 6, "Honey, You've Got Nine Lives" (1997) 
	    
	  

	
	  	
	    IBM AS/400 B-Series
	    
	      • 23 (1998) • U.S. Marshals (1998) 
	    
	  

	
	  	
	    IBM Displaywriter
	    
	      • From Beyond (1986) • Knight Rider - Season 1, Episode 15, "The Topaz Connection" (1983) • Octopussy (1983) 
	    
	  

	
	  	
	    IBM PC AT
	    
	      • Agents of S.H.I.E.L.D. - Season 7, Episode 7, "The Totally Excellent Adventures of Mack and the D" (2020) • From Beyond (1986) • Prime Evil (1988) • Sledge Hammer! - Season 1, Episode 22, "The Spa Who Loved Me" (1987) • Strapless (1989) • Ted K (2021) • Terminator 2: Judgement Day (1991) 
	    
	  

	
	  	
	    IBM PC XT
	    
	      • ALF - Season 1, Episode 4, "Pennsylvania 6-5000" (1986) • Baby Boom (1987) • Bergerac - Season 5, Episode 2, "Winner Takes All" (1987) • Blood Simple (1984) • Bones - Season 3, Episode 7, "Boy in the Time Capsule" (2007) • Cape Fear (1991) • Code of a Killer - Season 1 (2015) • Dreams of a Life (2011) • The Equalizer - Season 1, Episode 3, "The Defector" (1985) • F/X (1986) • The Facts of Life - Season 6, Episode 9, "Dear Apple" (1984) • Ferris Bueller's Day Off (1986) • Flashback (1990) • Get Hard (2015) • The Girl from Tomorrow - Season 1, Episode 6, "Computer Games" (1992) • Groove (2000) • Halt and Catch Fire - Season 1, Episode 1, "I/O" (2014) • Halt and Catch Fire - Season 1, Episode 4, "Close to the Metal" (2014) • Halt and Catch Fire - Season 2 (2015) • Knight Rider - Season 4, Episode 20, "Fright Knight" (1986) • The Life and Loves of a She-Devil - Season 1, Episode 3 (1986) • MacGyver - Season 1, Episode 18, "Ugly Duckling" (1986) • Magnum, P.I. - Season 7, Episode 7, "Paper War" (1986) • Magnum, P.I. - Season 7, Episode 14, "On the Fly" (1987) • Miami Connection (1987) • Miami Vice - Season 2, Episode 3, "Out Where the Buses Don't Run" (1985) • Mr. Robot - Season 4, Episode 3, "403 Forbidden" (2019) • Pirates of Silicon Valley (1999) • Poltergeist III (1988) • The Ray Bradbury Theater - Season 2, Episode 9, "The Coffin" (1988) • Rivals - Season 1 (2024) • Short Circuit 2 (1988) • Stand By Me (1986) • Stranger Strings (2018) • Stranger Things - Season 3, Episode 4, "Chapter Four: The Sauna Test" (2019) • Stranger Things - Season 4, Episode 4, "Chapter Four: Dear Billy" (2022) • Tales from the Loop - Season 1, Episode 1, "Loop" (2020) • Tangents (1994) • Ted K (2021) • The Theory of Everything (2014) • To Sir, with Love II (1996) • The Tower (1985) • Tron: Ares (2025) • Turk 182! (1985) • The Twilight Zone - Season 1, Episode 13, "But Can She Type?" (1985) • The Twilight Zone - Season 1, Episode 17, "Quarantine" (1986) • Velvet Goldmine (1998) • X-Men: Apocalypse (2016) • Young Sheldon - Season 1, Episode 6, "A Patch, a Modem, and a Zantac" (2017) • Zui hou yi zhan (1987) 
	    
	  

	
	  	
	    IBM PCjr
	    
	      • Gate 2: The Trespassers (1990) 
	    
	  

	
	  	
	    IBM Portable Personal Computer
	    
	      • Deutschland 83 - Season 1, Episode 3, "Atlantic Lion" (2016) • Stranger Strings (2018) 
	    
	  

	
	  	
	    IBM PS/2 Model 30/55
	    
	      • The Abyss (1989) • Alien Nation: Dark Horizons (1994) • American Ninja 3: Blood Hunt (1989) • Bad Boys (1995) • The Client (1994) • The Crown - Season 4, Episode 9, "Avalanche" (2020) • Dreams of a Life (2011) • Eliminate: Archie Cookson (2011) • Evolver (1995) • Fast & Furious 9 (2021) • Inspector Morse - Season 3, Episode 1, "Ghost in the Machine" (1989) • Jamon Jamon (1992) • Menace Unseen - Season 1 (1988) • Mind Ripper (1995) • Mrs. Doubtfire (1993) • Out on a Limb (1992) • Patriot Games (1992) • Pump Up the Volume (1990) • Resurrection (1999) • Robocop 3 (1993) • Tales from the Crypt - Season 4, Episode 1, "None But the Lonely Heart" (1992) • Trois couleurs: Bleu (1993) • Wes Craven's New Nightmare (1994) 
	    
	  

	
	  	
	    IBM PS/2 Model 50/70
	    
	      • 12:01 (1993) • Alf - Season 2, Episode 17, "Someone to Watch Over Me: Part 1" (1988) • ALF - Season 3 (1988) • Brain Dead (1990) • Can You Ever Forgive Me? (2018) • Cheers - Season 8, Episode 19, "Indoor Fun with Sammy and Robby" (1990) • Cheers - Season 8, Episode 25, "Cry Hard" (1990) • The Client (1994) • Columbo - Season 8, Episode 2, "Murder, Smoke and Shadows" (1989) • Contact (1997) • Le denier du colt (1990) • Due South - Season 1, Episode 2, "Diefenbaker's Day Off" (1995) • Fair Game (1995) • Friends - Season 1, Episode 15, "The One with the Stoned Guy" (1995) • The Fugitive (1993) • Internal Affairs (1990) • Kindergarten Cop (1990) • Look Who's Talking Too (1990) • Mr. Robot - Season 1, Episode 9, "eps1.8_m1rr0r1ng.qt" (2015) • Murder, She Wrote - Season 8, Episode 5, "Lines of Excellence" (1991) • Murphy Brown - Season 2, Episode 3, "The Memo That Got Away" (1989) • Open Fire (1994) • The Other Guys (2010) • Philadelphia (1993) • Presumed Innocent (1990) • The Real McCoy (1993) • Scream 3 (2000) • Ted K (2021) • Working Girl (1988) 
	    
	  

	
	  	
	    IBM PS/2 Model 53
	    
	      • Evolver (1995) 
	    
	  

	
	  	
	    IBM PS/2 Model 55SX
	    
	      • Stranger Things - Season 5, Episode 4, "Chapter Four: Sorcerer" (2025) 
	    
	  

	
	  	
	    IBM PS/2 Model 56SX
	    
	      • Secret Invasion - Season 1, Episode 6, "Home" (2023) 
	    
	  

	
	  	
	    IBM PS/2 Model L40 SX
	    
	      • Law and Order - Season 2, Episode 12, "Star Struck" (1992) 
	    
	  

	
	  	
	    IBM PS/2E
	    
	      • Bad Boys (1995) 
	    
	  

	
	  	
	    IBM PS/ValuePoint 325T
	    
	      • Intersection (1994) 
	    
	  

	
	  	
	    IBM SSEC
	    
	      • Walk East on Beacon! (1952) 
	    
	  

	
	  	
	    IBM System/23 Datamaster
	    
	      • Blindspot - Season 5, Episode 3, "Existential Ennui" (2020) 
	    
	  

	
	  	
	    IBM System/360
	    
	      • A Little Romance (1979) • The Brain Machine (1977) • Charly (1968) • DeepStar Six (1989) • Die Ente klingelt um halb acht (1968) • Do Not Fold, Spindle or Mutilate (1971) • The Doll Squad (1973) • Frankie and Johnnie... Were Lovers (1973) • The Girl Most Likely to... (1973) • Hawaii Five-O - Season 7, Episode 15, "Computer Killer" (1975) • How to Make a Doll (1968) • Król komputerów (1988) • Mad Men - Season 7, Episode 4, "The Monolith" (2014) • Maniac - Season 1 (2018) • Mission Mars (1968) • The Naked Bunyip (1970) • Number One (1969) • Le rouble à deux faces (1968) • They Came to Rob Las Vegas (1968) • Three in the Attic (1968) • THX 1138 (1971) • The Treasure of Jamaica Reef (1974) • Wonderwoman - Season 2, Episode 17, "IRAC Is Missing" (1979) 
	    
	  

	
	  	
	    IBM System/370
	    
	      • Call to Danger (1973) • Embryo (1976) • Fango bollente (1975) • The Fly II (1989) • Giovannona Coscialunga disonorata con onore (1973) • Król komputerów (1988) • McCloud - Season 4, Episode 1, "Butch Cassidy Rides Again" (1973) • The Partridge Family - Season 3, Episode 21, "Forgive Us Our Debts" (1973) • Scuola di ladri (1986) • Scuola di ladri - Parte seconda (1987) • The Thief Who Came to Dinner (1973) 
	    
	  

	
	  	
	    IBM System/38
	    
	      • Terminator 2: Judgement Day (1991) 
	    
	  

	
	  	
	    IBM ThinkPad 300
	    
	      • Contact (1997) • You've Got Mail (1998) 
	    
	  

	
	  	
	    IBM Thinkpad 500
	    
	      • The Matrix (1999) • Wag the Dog (1997) 
	    
	  

	
	  	
	    IBM ThinkPad 600
	    
	      • NCIS - Season 16, Episode 20, "Hail & Farewell" (2019) 
	    
	  

	
	  	
	    IBM Thinkpad 700
	    
	      • Philadelphia (1993) 
	    
	  

	
	  	
	    IBM Thinkpad 701
	    
	      • Blood Diamond (2006) • Goldeneye (1995) • Mission: Impossible (1996) 
	    
	  

	
	  	
	    IBM ThinkPad 750
	    
	      • The Specialist (1994) 
	    
	  

	
	  	
	    IBM Thinkpad 760
	    
	      • Home Alone 3 (1997) • The Net - Season 1, Episode 10, "Harvest" (1998) 
	    
	  

	
	  	
	    IBM Thinkpad R50
	    
	      • The Expendables (2010) 
	    
	  

	
	  	
	    IBM Thinkpad R60
	    
	      • Green Zone (2010) 
	    
	  

	
	  	
	    IBM Thinkpad T20
	    
	      • Catch That Kid (2004) • Cry Wolf (2005) 
	    
	  

	
	  	
	    IBM Thinkpad T43
	    
	      • The Fifth Estate (2013) 
	    
	  

	
      

    
      ICL

      
        
	  	
	    ICL 2900
	    
	      • The Consultant - Season 1 (1983) • The Playbirds (1978) • Shoestring - Season 2, Episode 6, "Utmost Good Faith" (1980) • Spies Like Us (1985) 
	    
	  

	
	  	
	    ICL 7500
	    
	      • Eliminators (1986) • The New Avengers - Season 2, Episode 2, "Angels of Death" (1977) 
	    
	  

	
	  	
	    ICL One Per Desk
	    
	      • Dark Age (1987) • Takeover (1987) 
	    
	  

	
	  	
	    ICL PERQ 1
	    
	      • Stranger Strings (2018) 
	    
	  

	
	  	
	    ICL Quattro
	    
	      • Takeover (1987) 
	    
	  

	
      

    
      ICT

      
        
	  	
	    ICT 1201
	    
	      • The Avengers - Season 3, Episode 17, "The Wringer" (1964) • Doctor Who - Season 7, "The Ambassadors of Death" (1970) • Help! (1965) • Out of the Unknown - Season 1, Episode 2, "The Counterfeit Man" (1965) • Out of the Unknown - Season 1, Episode 7, "Sucker Bait" (1965) 
	    
	  

	
	  	
	    ICT 1301
	    
	      • Blake's 7 - Season 1, Episode 2, "Space Fall" (1978) • Doctor Who - Season 8, "Terror of the Autons" (1971) • Doctor Who - Season 8, "The Claws of Axos" (1971) • Doctor Who - Season 8, "The Mind of Evil" (1971) • Doctor Who - Season 9, "The Sea Devils" (1972) • Doctor Who - Season 10, "The Green Death" (1973) • Doctor Who - Season 11, "The Monster of Peladon" (1974) • Doctor Who - Season 11, "The Time Warrior" (1973) • Doctor Who - Season 12, Episode 17, "Revenge of the Cybermen" (1975) • Doctor Who - Season 18, "Meglos" (1980) • Doctor Who - Season 20, "Terminus" (1983) • Doctor Who - Season 21, "The Twin Dilemma" (1984) • Doctor Who - Season 21, "Warriors of the Deep" (1984) • Doomwatch - Season 2, Episode 1, "You Killed Toby Wren" (1970) • Doomwatch - Season 2, Episode 4, "No Room for Error" (1971) • Doomwatch - Season 2, Episode 12, "The Logicians" (1971) • The Famous Five - Season 1, Episode 2, "Five Go to Kirren Island: Episode Two" (1978) • For Your Eyes Only (1981) • The Man with the Golden Gun (1974) • The Muppet Show - Season 5, Episode 2, "Loretta Swit" (1980) • The Pink Panther Strikes Again (1976) • The Satanic Rites of Dracula (1974) 
	    
	  

	
	  	
	    ICT 1900
	    
	      • Doomwatch - Season 2, Episode 6, "The Iron Doctor" (1971) 
	    
	  

	
      

    
      IMSAI

      
        
	  	
	    IMSAI 8080
	    
	      • Before the Devil Knows You're Dead (2007) • Computer Chess (2013) • Magnum, P.I. - Season 7, Episode 14, "On the Fly" (1987) • War Games (1983) 
	    
	  

	
      

    
      Intergraph

      
        
	  	
	    Intergraph InterAct 6000
	    
	      • Robocop 3 (1993) 
	    
	  

	
	  	
	    Intergraph Interpro 2020
	    
	      • Clear and Present Danger (1994) 
	    
	  

	
      

    
      Intermec

      
        
	  	
	    Intermec 6651
	    
	      • Big Fat Liar (2002) 
	    
	  

	
      

    
      Intertec

      
        
	  	
	    Intertec Superbrain
	    
	      • Knight Rider - Season 1, Episode 10, "The Final Verdict" (1982) • Knight Rider - Season 1, Episode 18, "White Bird" (1983) • The Thing (1982) 
	    
	  

	
      

    
      ISC

      
        
	  	
	    ISC Compucolor II
	    
	      • Crosstalk (1982) 
	    
	  

	
      

    
      Iskra Delta

      
        
	  	
	    Iskra Delta Triglav
	    
	      • Poletje v školjki (1985) 
	    
	  

	
      

    
      Kaypro

      
        
	  	
	    Kaypro 10
	    
	      • Access Code (1984) • Altamont Now (2008) • Arrested Development - Season 3, "Family Ties" (2006) • Computer Chess (2013) • Magnum, P.I. - Season 5, Episode 12, "Little Games" (1985) • Strangers in Paradise (1984) 
	    
	  

	
	  	
	    Kaypro 4
	    
	      • Brand New Cherry Flavor - Episode 8, "Bodies" (2021) • Stranger Things - Season 4, Episode 2, "Chapter Two: Vecna's Curse" (2022) • Tales from the Darkside - Season 2, Episode 1, "The Impressionist" (1984) 
	    
	  

	
	  	
	    Kaypro II
	    
	      • The Equalizer - Season 1, Episode 19, "Breakpoint" (1986) • Field of Dreams (1989) • Magnum, P.I. - Season 5, Episode 11, "Kiss of the Sabre" (1984) 
	    
	  

	
	  	
	    Kaypro Robie
	    
	      • Miami Vice - Season 3, Episode 8, "Better Living Through Chemistry" (1986) • Miami Vice - Season 3, Episode 11, "Forgive Us Our Debts" (1986) • Tales from the Darkside - Season 2, Episode 1, "The Impressionist" (1984) 
	    
	  

	
      

    
      Lenovo

      
        
	  	
	    Lenovo IdeaCentre A310
	    
	      • Transformers: Dark of the Moon (2011) 
	    
	  

	
	  	
	    Lenovo Thinkpad SL500
	    
	      • The IT Crowd - Season 4, Episode 1, "Jen the Fredo" (2010) 
	    
	  

	
	  	
	    Lenovo ThinkPad T420
	    
	      • Death in Paradise - Season 7, Episode 1, "Murder from Above" (2018) 
	    
	  

	
	  	
	    Lenovo ThinkPad T61
	    
	      • Knives Out (2019) 
	    
	  

	
	  	
	    Lenovo ThinkPad W500
	    
	      • 30 Rock - Season 4, Episode 2, "Into the Crevasse" (2009) • The Lincoln Lawyer (2011) 
	    
	  

	
	  	
	    Lenovo ThinkPad X201t
	    
	      • Transformers: Dark of the Moon (2011) 
	    
	  

	
	  	
	    Lenovo ThinkPad Z60m
	    
	      • The Killing (2007) 
	    
	  

	
	  	
	    Lenovo Yoga Book
	    
	      • Infinite (2021) 
	    
	  

	
      

    
      LEO Computers

      
        
	  	
	    LEO Computers LEO 1
	    
	      • The Avengers - Season 4, Episode 4, "Death at Bargain Prices" (1965) 
	    
	  

	
	  	
	    LEO Computers LEO II
	    
	      • Doctor Who - Season 7, "The Ambassadors of Death" (1970) • Doctor Who - Season 14, "The Hand of Fear" (1976) • The Man with the Golden Gun (1974) 
	    
	  

	
	  	
	    LEO Computers LEO III
	    
	      • Hot Millions (1968) 
	    
	  

	
      

    
      Lexmark

      
        
	  	
	    Lexmark Lexbook AR-10
	    
	      • The Juror (1996) 
	    
	  

	
      

    
      Lockheed

      
        
	  	
	    Lockheed System III
	    
	      • Hawaii Five-O - Season 7, Episode 15, "Computer Killer" (1975) 
	    
	  

	
      

    
      Logic Instrument

      
        
	  	
	    Logic Instrument TETRAnote EX15
	    
	      • Taken 3 (2014) 
	    
	  

	
      

    
      Luxor

      
        
	  	
	    Luxor ABC 800
	    
	      • The Ninja Mission (1984) 
	    
	  

	
      

    
      Mad

      
        
	  	
	    Mad Mad-1
	    
	      • Runaway (1984) 
	    
	  

	
      

    
      Mattel

      
        
	  	
	    Mattel  Entertainment Computer System
	    
	      • Barb Wire (1996) 
	    
	  

	
      

    
      Mazovia

      
        
	  	
	    Mazovia 1016
	    
	      • Pan Kleks w kosmosie (1988) 
	    
	  

	
      

    
      Memotech

      
        
	  	
	    Memotech MTX 512
	    
	      • The Goldbergs - Season 5, Episode 1, "Weird Science" (2017) • Weird Science (1985) 
	    
	  

	
      

    
      Microsoft

      
        
	  	
	    Microsoft Surface 3
	    
	      • Between Two Ferns: The Movie (2019) • Hanna - Season 2, Episode 8, "The List" (2020) • Jack Reacher: Never Go Back (2016) 
	    
	  

	
	  	
	    Microsoft Surface Book
	    
	      • The Rhythm Section (2020) • Timeless - Season 2, Episode 7, "Mrs. Sherlock Holmes" (2018) 
	    
	  

	
      

    
      Microwriter

      
        
	  	
	    Microwriter Agenda
	    
	      • Bergerac - Season 8, Episode 11, "There for the Picking" (1990) 
	    
	  

	
      

    
      Miltope

      
        
	  	
	    Miltope RLC-3G
	    
	      • Terminator Genisys (2015) 
	    
	  

	
      

    
      Mindset

      
        
	  	
	    Mindset Mindset
	    
	      • Terminator 2: Judgement Day (1991) 
	    
	  

	
      

    
      Minolta

      
        
	  	
	    Minolta PCW-1
	    
	      • Vampire's Kiss (1988) 
	    
	  

	
      

    
      MITS

      
        
	  	
	    MITS Altair 680
	    
	      • Malcolm in the Middle - Season 4, Episode 15, "Garage Sale" (2003) 
	    
	  

	
	  	
	    MITS Altair 8800
	    
	      • CHiPs - Season 6, Episode 11, "Day of the Robot" (1983) • The IT Crowd - Season 3 (2008) • Jobs (2013) • Magnum, P.I. - Season 7, Episode 14, "On the Fly" (1987) • Parker Lewis Can't Lose - Season 1, Episode 12, "Science Fair" (1990) • Pirates of Silicon Valley (1999) 
	    
	  

	
      

    
      Motion Computing

      
        
	  	
	    Motion Computing LE1700
	    
	      • The Day the Earth Stood Still (2008) 
	    
	  

	
      

    
      Motorola

      
        
	  	
	    Motorola Accompli 009
	    
	      • xXx (2002) 
	    
	  

	
	  	
	    Motorola Envoy
	    
	      • Jurassic Park (1993) 
	    
	  

	
      

    
      MSI

      
        
	  	
	    MSI Concerto III
	    
	      • The World Is Not Enough (1999) 
	    
	  

	
      

    
      National Bureau of Standards

      
        
	  	
	    National Bureau of Standards SWAC
	    
	      • The Magnetic Monster (1953) 
	    
	  

	
      

    
      NCR

      
        
	  	
	    NCR 315
	    
	      • The Avengers - Season 3, Episode 4, "The Nutshell" (1963) • The Avengers - Season 3, Episode 8, "Second Sight" (1963) 
	    
	  

	
	  	
	    NCR PC286
	    
	      • Pam & Tommy - Season 1, Episode 8, "Seattle" (2022) 
	    
	  

	
      

    
      NEC

      
        
	  	
	    NEC PC-8401
	    
	      • Dangerous Game (1987) 
	    
	  

	
	  	
	    NEC PC8001
	    
	      • Dallas - Season 6, Episode 9, "Fringe Benefits" (1982) • MacGyver - Season 1, Episode 18, "Ugly Duckling" (1986) • Misfits of Science - Season 1, Episode 16, "Three Days of the Blender" (1986) • Mosquito on the Tenth Floor (1983) 
	    
	  

	
	  	
	    NEC PC8801
	    
	      • MacGyver - Season 1, Episode 18, "Ugly Duckling" (1986) • Mosquito on the Tenth Floor (1983) • Scarecrow and Mrs King - Season 1, Episode 5, "The ACM Kid" (1983) 
	    
	  

	
	  	
	    NEC PowerMate 1
	    
	      • Field of Dreams (1989) • The January Man (1989) 
	    
	  

	
	  	
	    NEC PowerMate 433D
	    
	      • Mr. Robot - Season 1, Episode 9, "eps1.8_m1rr0r1ng.qt" (2015) 
	    
	  

	
	  	
	    NEC Ultralite 286F
	    
	      • The Real McCoy (1993) 
	    
	  

	
	  	
	    NEC VERSA 4000
	    
	      • Masterminds (1997) 
	    
	  

	
	  	
	    NEC VERSA 6000
	    
	      • Lethal Weapon 4 (1998) • Speed 2: Cruise Control (1997) 
	    
	  

	
	  	
	    NEC Versa LX
	    
	      • The Art of War (2000) 
	    
	  

	
	  	
	    NEC VERSA P
	    
	      • Sliders - Season 4, Episode 4, "Virtual Slide" (1998) 
	    
	  

	
	  	
	    NEC Z1
	    
	      • Mean Girls (2004) 
	    
	  

	
      

    
      NeXT

      
        
	  	
	    NeXT NeXTcube
	    
	      • Flatliners (1990) • Jobs (2013) • Steve Jobs (2015) 
	    
	  

	
      

    
      Nokia

      
        
	  	
	    Nokia 770
	    
	      • Fantastic Four: Rise of the Silver Surfer (2007) • The Girl with the Dragon Tattoo (2011) • Harold & Kumar Escape from Guantanamo Bay (2008) • Live Free or Die Hard (2007) 
	    
	  

	
	  	
	    Nokia 9000 Communicator
	    
	      • The Saint (1997) 
	    
	  

	
	  	
	    Nokia 9300
	    
	      • Live Free or Die Hard (2007) 
	    
	  

	
	  	
	    Nokia N800
	    
	      • The Last Enemy (2008) 
	    
	  

	
      

    
      Norsk Data

      
        
	  	
	    Norsk Data Nord-10/S
	    
	      • Stranger Strings (2018) 
	    
	  

	
      

    
      NorthStar

      
        
	  	
	    NorthStar Advantage
	    
	      • Maniac - Season 1 (2018) 
	    
	  

	
	  	
	    NorthStar Horizon
	    
	      • Micro Men (2009) 
	    
	  

	
      

    
      Olivetti

      
        
	  	
	    Olivetti GE-115
	    
	      • Deadlier Than the Male (1967) 
	    
	  

	
	  	
	    Olivetti M10
	    
	      • Here We Go Again, Rubinot! (2017) 
	    
	  

	
	  	
	    Olivetti M15
	    
	      • The New Statesman - Season 1, Episode 2, "Passport to Freedom" (1987) 
	    
	  

	
	  	
	    Olivetti M20
	    
	      • The A-Team - Season 5 (1986) • Down and Out in Beverly Hills (1986) • MacGyver - Season 1, Episode 14, "Countdown" (1986) • Murder, She Wrote - Season 10, Episode 5, "A Virtual Murder" (1993) • Never Say Never Again (1983) • Nightmare at Noon (1988) • Patrik Pacard - Season 1 (1984) • Programmed to Kill (1987) • Robocop 2 (1990) • Short Circuit (1986) • Tales from the Crypt - Season 2, Episode 17, "My Brother's Keeper" (1990) 
	    
	  

	
	  	
	    Olivetti M24
	    
	      • Doctor Who - Season 23, "Mindwarp" (1986) • Pugwall - Season 1, Episode 1, "Enter Pugwall" (1992) 
	    
	  

	
	  	
	    Olivetti M24SP
	    
	      • Doctor Who - Season 23, "Mindwarp" (1986) 
	    
	  

	
	  	
	    Olivetti Quaderno 33
	    
	      • Kamenný most (1995) 
	    
	  

	
      

    
      OLPC

      
        
	  	
	    OLPC XO
	    
	      • Savages (2012) 
	    
	  

	
      

    
      Olympia

      
        
	  	
	    Olympia EX 100
	    
	      • Magnum, P.I. - Season 4, Episode 9, "The Look" (1983) 
	    
	  

	
      

    
      OQO

      
        
	  	
	    OQO Model 1
	    
	      • Chuck - Season 1, Episode 1 (2007) • Mission: Impossible III (2006) 
	    
	  

	
	  	
	    OQO Model 2
	    
	      • Chuck - Season 3, Episode 19, "Chuck Versus the Ring: Part II" (2010) • Fast & Furious (2009) 
	    
	  

	
      

    
      Oracle

      
        
	  	
	    Oracle Exadata X2
	    
	      • Iron Man 3 (2013) 
	    
	  

	
      

    
      Oric

      
        
	  	
	    Oric 1
	    
	      • Micro Men (2009) 
	    
	  

	
	  	
	    Oric Atmos
	    
	      • The IT Crowd - Season 3 (2008) 
	    
	  

	
      

    
      Osborne

      
        
	  	
	    Osborne 1
	    
	      • EZ Money (2005) • Maniac - Season 1 (2018) • Stranger Strings (2018) 
	    
	  

	
	  	
	    Osborne Executive
	    
	      • Computer Chess (2013) • Halt and Catch Fire - Season 1, Episode 3, "High Plains Hardware" (2014) • The Philadelphia Experiment (1984) 
	    
	  

	
      

    
      Otrona

      
        
	  	
	    Otrona Attaché
	    
	      • St. Elsewhere - Season 2, Episode 10, "A Pig Too Far" (1984) 
	    
	  

	
      

    
      Outbound

      
        
	  	
	    Outbound Laptop
	    
	      • Single White Female (1992) 
	    
	  

	
	  	
	    Outbound Notebook
	    
	      • Ghost in the Machine (1993) • No More Dirty Deals (1993) 
	    
	  

	
      

    
      Palm

      
        
	  	
	    Palm III
	    
	      • Breach (2007) • Collateral Damage (2002) • Groove (2000) 
	    
	  

	
	  	
	    Palm Pilot 1000/5000
	    
	      • Home Alone 3 (1997) 
	    
	  

	
	  	
	    Palm Tungsten C
	    
	      • Little Black Book (2004) 
	    
	  

	
	  	
	    Palm V
	    
	      • Law & Order - Season 10, Episode 4, "Merger" (1999) 
	    
	  

	
	  	
	    Palm VII
	    
	      • How to Make a Monster (2001) 
	    
	  

	
	  	
	    Palm Zire 71
	    
	      • Little Black Book (2004) 
	    
	  

	
      

    
      Panasonic

      
        
	  	
	    Panasonic Toughbook
	    
	      • Adieu les cons (2020) • Alex Rider - Season 1, Episode 5 (2020) • All Is Lost (2013) • Be Cool (2005) • The Dead Zone - Season 2, Episode 7, "Misbegotten" (2003) • Death in Paradise - Season 5, Episode 1, "The Complex Murder" (2016) • Fast Five (2011) • Fortress: Sniper's Eye (2022) • Hawaii Five-0 - Season 10, Episode 2, "Kuipeia E Ka Makani Apaa" (2020) • Hunt to Kill (2010) • Jack Reacher: Never Go Back (2016) • Lara Croft Tomb Raider: The Cradle of Life (2003) • The Last Enemy (2008) • The Martian (2015) • Mr. & Mrs. Smith (2005) • Mr. Robot - Season 3, Episode 19, "shutdown -r" (2017) • Outpost 2: Black Sun (2012) • The Pacifier (2005) • Rendition (2007) • Sahara (2005) • Savages (2012) • Security (2017) • Shooter (2007) • Sniper: Ghost Shooter (2016) • Swordfish (2001) • The Twilight Saga: New Moon (2009) • The Umbrella Academy - Season 3, Episode 9, "Seven Bells" (2022) • The Wire - Season 3, Episode 7, "Back Burners" (2004) 
	    
	  

	
	  	
	    Panasonic Toughbook CF-U1
	    
	      • RED 2 (2013) 
	    
	  

	
	  	
	    Panasonic Toughbook CF-Y7
	    
	      • Burn Notice - Season 3, Episode 3, "End Run" (2009) 
	    
	  

	
      

    
      Philips

      
        
	  	
	    Philips P2000C
	    
	      • The Living Daylights (1987) • A View to a Kill (1985) 
	    
	  

	
	  	
	    Philips P3230
	    
	      • Licence to Kill (1989) 
	    
	  

	
	  	
	    Philips P330
	    
	      • For Your Eyes Only (1981) 
	    
	  

	
	  	
	    Philips P5003
	    
	      • For Your Eyes Only (1981) 
	    
	  

	
	  	
	    Philips Videowriter 250
	    
	      • Broadcast News (1987) • Licence to Kill (1989) 
	    
	  

	
      

    
      Prologica

      
        
	  	
	    Prologica CP 500
	    
	      • Elite Squad (2007) 
	    
	  

	
      

    
      Psion

      
        
	  	
	    Psion 3a
	    
	      • Executive Decision (1996) 
	    
	  

	
	  	
	    Psion MC
	    
	      • Die Hard 2 (1990) 
	    
	  

	
	  	
	    Psion Organiser
	    
	      • Inspector Morse - Season 5, Episode 4, "Greeks Bearing Gifts" (1991) 
	    
	  

	
	  	
	    Psion Series 5
	    
	      • Black Books - Season 2, Episode 6, "A Nice Change" (2002) 
	    
	  

	
      

    
      Raspberry Pi Foundation

      
        
	  	
	    Raspberry Pi Foundation Raspberry Pi
	    
	      • Black Mirror - Season 4, Episode 5, "Metalhead" (2017) • Continuum - Season 2, Episode 12, "Second Last" (2013) • CSI: Cyber - Season 1, Episode 2, "CMND:Crash" (2015) • Lost in Space - Season 1, Episode 10, "Danger, Will Robinson" (2018) • Mr. Robot - Season 1, Episode 5, "eps1.4_3xpl0its.wmv" (2015) • Person of Interest - Season 3, Episode 1, "Liberty" (2015) • Point Break (2015) • Revolution - Season 1, Episode 17, "The Longest Day" (2013) • Sense8 - Season 1, Episode 11, "Just Turn the Wheel and the Future Changes" (2015) • Shakespeare & Hathaway: Private Investigators - Season 2, Episode 4, "Beware the Ides of March" (2019) 
	    
	  

	
      

    
      Razer

      
        
	  	
	    Razer Blade
	    
	      • Mr. Robot - Season 4, Episode 7, "407 Proxy Authentication Required" (2019) 
	    
	  

	
      

    
      RCA

      
        
	  	
	    RCA Spectra 70
	    
	      • The Bionic Woman - Season 2, Episode 10, "Jaime's Shield" (1976) • Dragnet - Season 3, Episode 21, "Frauds: DR-28" (1969) • The Incredible Hulk - Season 1, Episode 1 (1978) • The Six Million Dollar Man - Season 1, Episode 4, "Day of the Robot" (1974) 
	    
	  

	
      

    
      Remington Rand

      
        
	  	
	    Remington Rand 409
	    
	      • The Chevy Mystery Show - Season 1, Episode 1, "The Machine Calls It Murder" (1960) 
	    
	  

	
	  	
	    Remington Rand UNIVAC I
	    
	      • The Invisible Boy (1957) • The Twilight Zone - Season 5, Episode 20, "From Agnes - with Love" (1964) • Who's Got the Action? (1962) 
	    
	  

	
      

    
      Research Machines

      
        
	  	
	    Research Machines Nimbus
	    
	      • Grange Hill - Season 14, Episode 9, "Nasty Girls" (1991) 
	    
	  

	
      

    
      Robotron

      
        
	  	
	    Robotron A 5120
	    
	      • Deutschland 83 - Season 1, Episode 2, "Brave Guy" (2015) • Deutschland 83 - Season 1, Episode 3, "Atlantic Lion" (2016) 
	    
	  

	
	  	
	    Robotron A 7100
	    
	      • Zwei schräge Vögel (1989) 
	    
	  

	
	  	
	    Robotron EC 1040
	    
	      • Charodei (1982) • Co je vám, doktore? (1984) • Polizeiruf 110 - Season 15, Episode 3, "Treibnetz" (1985) 
	    
	  

	
	  	
	    Robotron K 1600
	    
	      • Zwei schräge Vögel (1989) 
	    
	  

	
      

    
      Roda

      
        
	  	
	    Roda RC586
	    
	      • Charlie's Angels (2000) 
	    
	  

	
      

    
      Rugged Notebooks

      
        
	  	
	    Rugged Notebooks RNB230
	    
	      • Shooter (2007) 
	    
	  

	
      

    
      Samsung

      
        
	  	
	    Samsung Galaxy Book
	    
	      • Death in Paradise - Season 10, Episode 8 (2021) 
	    
	  

	
	  	
	    Samsung VM8000
	    
	      • Rosemary & Thyme - Season 1, Episode 1, "And No Birds Sing" (2003) 
	    
	  

	
	  	
	    Samsung X30
	    
	      • Sahara (2005) 
	    
	  

	
      

    
      Sanyo

      
        
	  	
	    Sanyo MBC-555
	    
	      • Black Mirror: Bandersnatch (2018) • Mania (1985) 
	    
	  

	
      

    
      Scientific Computer

      
        
	  	
	    Scientific Computer Symbolics 3600
	    
	      • Real Genius (1985) 
	    
	  

	
      

    
      SDS

      
        
	  	
	    SDS Sigma 7
	    
	      • City Beneath the Sea (1971) • I Dream of Jeannie - Season 2, Episode 10, "The Girl Who Never Had a Birthday" (1966) • The Monkees - Season 1, Episode 3, "Monkee vs. Machine" (1966) • The Time Machine (1978) • The Ultimate Imposter (1979) 
	    
	  

	
      

    
      Seiko

      
        
	  	
	    Seiko UC-2000
	    
	      • Never Too Young to Die (1986) 
	    
	  

	
      

    
      SGI

      
        
	  	
	    SGI Challenge
	    
	      • Breach (2007) • Viper - Season 1, Episode 1, "Pilot" (1994) 
	    
	  

	
	  	
	    SGI Crimson
	    
	      • Jurassic Park (1993) 
	    
	  

	
	  	
	    SGI Indigo2
	    
	      • The Bill - Season 11, Episode 19, "High Score" (1995) • The Billion Dollar Code - Season 1 (2021) • First Kid (1996) • The Peacemaker (1997) 
	    
	  

	
	  	
	    SGI Indy
	    
	      • The Billion Dollar Code - Season 1 (2021) • Black Mirror - Season 7, Episode 4, "Plaything" (2025) • Congo (1995) • Disclosure (1994) • First Kid (1996) • Godzilla 2000 (1999) • Jerry Maguire (1996) • Junior (1994) • The Peacemaker (1997) • Twister (1996) • Up Close & Personal (1996) 
	    
	  

	
	  	
	    SGI IRIS Power Series
	    
	      • The Lawnmower Man (1992) 
	    
	  

	
	  	
	    SGI O2
	    
	      • The Billion Dollar Code - Season 1 (2021) • Lexx - Season 4, Episode 23, "Lyekka vs. Japan" (2002) 
	    
	  

	
	  	
	    SGI Octane
	    
	      • Generation P (2011) 
	    
	  

	
	  	
	    SGI Onyx
	    
	      • The Billion Dollar Code - Season 1 (2021) • Congo (1995) • Disclosure (1994) 
	    
	  

	
	  	
	    SGI Origin 2000
	    
	      • The Billion Dollar Code - Season 1 (2021) • Breach (2007) • Generation P (2011) 
	    
	  

	
	  	
	    SGI R4000 Indigo Elan
	    
	      • Jurassic Park (1993) 
	    
	  

	
      

    
      Sharp

      
        
	  	
	    Sharp Expertpad
	    
	      • The Outer Limits - Season 1, Episode 4, "The Second Soul" (1995) 
	    
	  

	
	  	
	    Sharp MZ-80K
	    
	      • Secret Invasion - Season 1, Episode 6, "Home" (2023) • The Theory of Everything (2014) 
	    
	  

	
	  	
	    Sharp PC-3101
	    
	      • Bird of Prey (1982) 
	    
	  

	
	  	
	    Sharp PC-5000
	    
	      • Runaway (1984) 
	    
	  

	
	  	
	    Sharp Wizard OZ-5500
	    
	      • Seinfeld - Season 9, Episode 15, "The Wizard" (1998) 
	    
	  

	
	  	
	    Sharp Wizard OZ-9500
	    
	      • Paws (1997) 
	    
	  

	
	  	
	    Sharp Wizard OZ-9600
	    
	      • The Specialist (1994) 
	    
	  

	
	  	
	    Sharp YO-6x0
	    
	      • Due South - Season 2, Episode 5, "The Promise" (1996) 
	    
	  

	
      

    
      Siemens

      
        
	  	
	    Siemens System 4004
	    
	      • Der Baader Meinhof Komplex (2008) • Welt am Draht (1973) • Willy Wonka and the Chocolate Factory (1971) 
	    
	  

	
      

    
      Sinclair

      
        
	  	
	    Sinclair ZX Spectrum 128
	    
	      • The Life and Loves of a She-Devil - Season 1, Episode 1 (1986) 
	    
	  

	
      

    
      Sinclair Research

      
        
	  	
	    Sinclair Research MK14
	    
	      • Micro Men (2009) 
	    
	  

	
	  	
	    Sinclair Research QL
	    
	      • Micro Men (2009) 
	    
	  

	
	  	
	    Sinclair Research Spectrum +2
	    
	      • Choose or Die (2022) • El orfanato (2007) 
	    
	  

	
	  	
	    Sinclair Research ZX Spectrum
	    
	      • All in Good Faith - Season 1, Episode 2, "No Stone Unturned" (1986) • Black Mirror: Bandersnatch (2018) • How to Lose Friends and Alienate People (2008) • Kung Fury (2015) • McDonald & Dodds - Season 2, Episode 1, "The Man Who Wasn't There" (2021) • Men Olsenbanden var ikke død! (1984) • Micro Men (2009) • Peng! Du bist tot! (1987) • Terminus (1987) 
	    
	  

	
	  	
	    Sinclair Research ZX Spectrum+
	    
	      • Black Mirror: Bandersnatch (2018) • Doctor Who - Season 13, Episode 1, "Flux: Chapter One - The Halloween Apocalypse" (2021) • Poke (1985) 
	    
	  

	
	  	
	    Sinclair Research ZX80
	    
	      • Micro Men (2009) 
	    
	  

	
	  	
	    Sinclair Research ZX81
	    
	      • Disorderlies (1987) • The IT Crowd - Season 1 (2006) • The IT Crowd - Season 3 (2008) • Micro Men (2009) • Play for Today - Season 13, Episode 8, "Another Flip for Dominick" (1982) • Primeval - Season 1, Episode 4 (2007) • Whiz Kids - Episode 11, "Watch Out!" (1984) 
	    
	  

	
      

    
      Sirius

      
        
	  	
	    Sirius Victor 9000/Sirius 1
	    
	      • Bergerac - Season 2, Episode 1, "A Message for the Rich" (1983) 
	    
	  

	
      

    
      SMT Goupil

      
        
	  	
	    SMT Goupil G4
	    
	      • Król komputerów (1988) 
	    
	  

	
      

    
      Sony

      
        
	  	
	    Sony HB-201
	    
	      • Mama is boos! (1986) 
	    
	  

	
	  	
	    Sony Hit-Bit 75
	    
	      • El orfanato (2007) 
	    
	  

	
	  	
	    Sony SMC-70
	    
	      • Saved by the Bell - Season 3, Episode 9, "Fake ID's" (1991) • V: The Final Battle (1984) 
	    
	  

	
	  	
	    Sony SMC-70G
	    
	      • Ground Zero (1987) 
	    
	  

	
	  	
	    Sony Vaio 505 series
	    
	      • The Net - Season 1, Episode 16, "Lunatic Fringe" (1999) 
	    
	  

	
	  	
	    Sony Vaio 700 series
	    
	      • The Net - Season 1 (1998) 
	    
	  

	
	  	
	    Sony Vaio C1
	    
	      • Air Panic (2001) • Charlie's Angels (2000) • Godzilla 2000 (1999) • Lara Croft: Tomb Raider (2001) • xXx (2002) 
	    
	  

	
	  	
	    Sony VAIO CS
	    
	      • Easy A (2010) 
	    
	  

	
	  	
	    Sony VAIO Duo 13
	    
	      • Pixels (2015) 
	    
	  

	
	  	
	    Sony Vaio E
	    
	      • Cyberbully (2011) 
	    
	  

	
	  	
	    Sony Vaio F
	    
	      • Bag of Bones - Season 1 (2011) 
	    
	  

	
	  	
	    Sony Vaio FJ
	    
	      • Casino Royale (2006) • The Holiday (2006) 
	    
	  

	
	  	
	    Sony Vaio FW
	    
	      • Easy A (2010) 
	    
	  

	
	  	
	    Sony Vaio J
	    
	      • Bag of Bones - Season 1 (2011) • Easy A (2010) • The Other Guys (2010) 
	    
	  

	
	  	
	    Sony Vaio P
	    
	      • The Girl with the Dragon Tattoo (2011) 
	    
	  

	
	  	
	    Sony Vaio PCG-SRX
	    
	      • Johnny English (2003) 
	    
	  

	
	  	
	    Sony VAIO PCV-L
	    
	      • Loser (2000) 
	    
	  

	
	  	
	    Sony Vaio SZ
	    
	      • Casino Royale (2006) 
	    
	  

	
	  	
	    Sony VAIO Tap 21
	    
	      • Pixels (2015) 
	    
	  

	
	  	
	    Sony Vaio TR
	    
	      • New Police Story (2004) • Sahara (2005) 
	    
	  

	
	  	
	    Sony Vaio UX
	    
	      • National Treasure: Book of Secrets (2007) • Paul Blart - Mall Cop (2009) • The Pink Panther 2 (2009) • Quantum of Solace (2008) • Terminator Salvation (2009) 
	    
	  

	
	  	
	    Sony VAIO YB
	    
	      • Carrie (2013) 
	    
	  

	
	  	
	    Sony Vaio Z
	    
	      • Resident Evil: Apocalypse (2004) 
	    
	  

	
      

    
      Sony Ericsson

      
        
	  	
	    Sony Ericsson Xperia X1
	    
	      • Flickan som lekte med elden (2009) • Luftslottet som sprängdes (2009) 
	    
	  

	
      

    
      Sord

      
        
	  	
	    Sord M5
	    
	      • The IT Crowd - Season 4, Episode 1, "Jen the Fredo" (2010) 
	    
	  

	
      

    
      Sperry

      
        
	  	
	    Sperry PC
	    
	      • Edge of the Axe (1988) 
	    
	  

	
	  	
	    Sperry PC/microIT
	    
	      • Edge of the Axe (1988) 
	    
	  

	
	  	
	    Sperry UNIVAC 1106
	    
	      • The Immortal - Season 1, Episode 6, "Man on a Punched Card" (1970) 
	    
	  

	
	  	
	    Sperry UNIVAC 1107
	    
	      • Yeti - Il gigante del 20° secolo (1977) 
	    
	  

	
	  	
	    Sperry UNIVAC 1108
	    
	      • Mission: Impossible - Season 7, Episode 2, "Two Thousand" (1972) • Rollerball (1975) 
	    
	  

	
	  	
	    Sperry UNIVAC 1110
	    
	      • The Billion Dollar Bubble (1978) • The Time Machine (1978) 
	    
	  

	
	  	
	    Sperry Univac 90/80
	    
	      • The Magical World of Disney - Season 31, Episode 4, "The B.R.A.T. Patrol" (1986) • No Way Out (1987) 
	    
	  

	
	  	
	    Sperry UNIVAC 9200/9300
	    
	      • Blake's 7 - Season 1, Episode 2, "Space Fall" (1978) 
	    
	  

	
	  	
	    Sperry Univac 9400
	    
	      • Blake's 7 - Season 1, Episode 2, "Space Fall" (1978) • Scorpion Tales - Season 1, Episode 2, "Killing" (1978) 
	    
	  

	
	  	
	    Sperry UNIVAC UTS 400
	    
	      • Sapphire & Steel - Season 3, "Assignment Five" (1981) 
	    
	  

	
      

    
      Sperry Rand

      
        
	  	
	    Sperry Rand Solid State
	    
	      • That Touch of Mink (1962) 
	    
	  

	
      

    
      Sun Microsystems

      
        
	  	
	    Sun Microsystems 3/50
	    
	      • Damon and Debbie - Episode 1 (1987) 
	    
	  

	
	  	
	    Sun Microsystems 3/60
	    
	      • Robocop 2 (1990) 
	    
	  

	
	  	
	    Sun Microsystems 3/80
	    
	      • Blown Away (1994) 
	    
	  

	
	  	
	    Sun Microsystems Javastation-NC
	    
	      • Friends - Season 3, Episode 12, "The One with All the Jealousy" (1997) 
	    
	  

	
	  	
	    Sun Microsystems SPARCstation 1
	    
	      • The Fugitive (1993) • The Pelican Brief (1993) 
	    
	  

	
	  	
	    Sun Microsystems SPARCstation 5
	    
	      • Contact (1997) 
	    
	  

	
	  	
	    Sun Microsystems Ultra 10
	    
	      • Enemy of the State (1998) 
	    
	  

	
      

    
      Tandon

      
        
	  	
	    Tandon PAC 286
	    
	      • Prince of Darkness (1987) 
	    
	  

	
      

    
      Tandy

      
        
	  	
	    Tandy 1000
	    
	      • Fame - Season 6, Episode 20, "The Lounge Singer Who Knew Too Much" (1987) • Jackrabbit (2015) • Ready Player One (2018) • Young Sheldon - Season 1, Episode 6, "A Patch, a Modem, and a Zantac" (2017) 
	    
	  

	
	  	
	    Tandy 1000 EX
	    
	      • Def by Temptation (1990) 
	    
	  

	
	  	
	    Tandy 1000HX
	    
	      • F/X2 (1991) • Young Sheldon - Season 1, Episode 12, "A Computer, a Plastic Pony, and a Case of Beer" (2018) • Young Sheldon - Season 3, Episode 7, "Pongo Pygmaeus and a Culture that Encourages Spitting" (2019) 
	    
	  

	
	  	
	    Tandy 1000SL/TL
	    
	      • Young Sheldon - Season 1, Episode 12, "A Computer, a Plastic Pony, and a Case of Beer" (2018) • Young Sheldon - Season 3, Episode 7, "Pongo Pygmaeus and a Culture that Encourages Spitting" (2019) 
	    
	  

	
	  	
	    Tandy 1000SX/TX
	    
	      • Fame - Season 6, Episode 23, "Alice Doesn't Work Here Anymore" (1987) 
	    
	  

	
	  	
	    Tandy 1400
	    
	      • Young Sheldon - Season 1, Episode 12, "A Computer, a Plastic Pony, and a Case of Beer" (2018) 
	    
	  

	
	  	
	    Tandy 2000
	    
	      • Short Circuit 2 (1988) • Stranger Things - Season 4, Episode 2, "Chapter Two: Vecna's Curse" (2022) 
	    
	  

	
	  	
	    Tandy 3000
	    
	      • The Burbs (1989) 
	    
	  

	
	  	
	    Tandy MC-10
	    
	      • Electric Dreams (1984) 
	    
	  

	
	  	
	    Tandy TRS-80 Color Computer
	    
	      • Friday the 13th: The Final Chapter (1984) • The Hardy Boys - Season 2, Episode 1, "A Disappearance" (2022) • The Heavenly Kid (1985) • The Littlest Hobo - Season 3, Episode 7, "The Hero" (1981) • Moonlighting - Season 1, Episode 1 (1986) • The Paper Chase - Season 2, Episode 7, "Snow" (1983) • Silver Spoons - Season 1, Episode 7, "The Great Computer Caper" (1982) • Street Hawk - Season 1, Episode 1 (1985) • Swamp Thing (1982) • This is Spinal Tap (1984) 
	    
	  

	
	  	
	    Tandy TRS-80 Color Computer 2
	    
	      • Party Camp (1987) • Revenge of the Nerds (1984) 
	    
	  

	
	  	
	    Tandy TRS-80 Color Computer 3
	    
	      • Stranger in the House (1997) 
	    
	  

	
	  	
	    Tandy TRS-80 Model 100
	    
	      • Extreme Prejudice (1987) • Family Ties - Season 5, Episode 14, "O'Brother: Part 2" (1987) • Halt and Catch Fire - Season 1, Episode 3, "High Plains Hardware" (2014) • The Magical World of Disney - Season 31, Episode 4, "The B.R.A.T. Patrol" (1986) • Midnight Run (1988) • Miracle Mile (1988) • V - Season 1, Episode 17, "War of Illusions" (1986) • Wonder Woman 1984 (2020) 
	    
	  

	
	  	
	    Tandy TRS-80 Model 12
	    
	      • Interface (1985) • The Nail Gun Massacre (1985) 
	    
	  

	
	  	
	    Tandy TRS-80 Model 16B
	    
	      • Remington Steele - Season 2, Episode 5, "Steele Framed" (1983) 
	    
	  

	
	  	
	    Tandy TRS-80 Model 4
	    
	      • The A-Team - Season 3, Episode 22, "Bounty" (1985) • The A-Team - Season 3, Episode 24, "Trouble Brewing" (1985) • Air (2023) • The Challenger Disaster (2019) • Chuck - Season 4, Episode 7, "Chuck Versus the First Fight" (2010) • Death Wish 4: The Crackdown (1987) • Elementary - Season 6, Episode 6, "Give Me the Finger" (2018) • The Fall Guy - Season 4, Episode 20, "Spring Break" (1985) • Family Ties - Season 2, Episode 22, "Working at It" (1984) • The Heavenly Kid (1985) • The Highroller (1984) • The Life Aquatic with Steve Zissou (2004) • Miami Vice - Season 1, Episode 19, "The Home Invaders" (1985) • Mindhunter - Season 2, Episode 3 (2019) • Napoleon Dynamite (2004) • Short Circuit (1986) • Timeless - Season 2, Episode 7, "Mrs. Sherlock Holmes" (2018) 
	    
	  

	
	  	
	    Tandy TRS-80 Model I
	    
	      • Beyond Westworld - Season 1, Episode 5, "Take-Over" (1980) • Black Mirror: Bandersnatch (2018) • Fridays - Season 1, Episode 9 (1980) • I'm a Big Girl Now - Season 1 (1980) • Jobs (2013) • Knives Out (2019) • Micro Men (2009) • The New Adventures of Heidi (1978) • North Dallas Forty (1979) • The Royal Tenenbaums (2001) • Terminal Entry (1986) • Terror Out of the Sky (1978) 
	    
	  

	
	  	
	    Tandy TRS-80 Model III
	    
	      • A Million Miles Away (2023) • The A-Team - Season 1, Episode 1, "Mexican Slayride" (1983) • Air (2023) • Airplane II: The Sequel (1982) • Andor - Season 1, Episode 1, "Kassa" (2022) • The Bill - Season 4, Episode 46, "Outmoded" (1988) • Black Mirror: Bandersnatch (2018) • Computer Chess (2013) • Dallas - Season 5, Episode 26, "Goodbye, Cliff Barnes" (1982) • Le démon dans l'île (1983) • Double Dragon (1994) • The Greatest American Hero - Season 2 (1981) • The Greatest American Hero - Season 2, Episode 5, "Classical Gas" (1981) • Halt and Catch Fire - Season 1, Episode 1, "I/O" (2014) • Patrik Pacard - Season 1 (1984) • Programmed to Kill (1987) • Remington Steele - Season 2 (1983) • Remington Steele - Season 2, Episode 3, "Red Holt Steele" (1983) • Remington Steele - Season 2, Episode 5, "Steele Framed" (1983) • Seinfeld - Season 3, Episode 11, "The Alternate Side" (1991) • Small Wonder - Season 1, Episode 1, "Vicki's Homecoming" (1985) • St. Elsewhere - Season 2, Episode 10, "A Pig Too Far" (1984) • Swamp Thing (1982) • The Walking Dead - Season 7, Episode 10, "New Best Friends" (2017) • White Noise (2022) 
	    
	  

	
      

    
      Tatung

      
        
	  	
	    Tatung Einstein 256
	    
	      • Black Mirror: Bandersnatch (2018) 
	    
	  

	
	  	
	    Tatung Einstein TC-01
	    
	      • Auf Wiedersehen, Pet - Season 2, Episode 2, "The Return of the Seven: Part 2" (1986) 
	    
	  

	
      

    
      Tektronix

      
        
	  	
	    Tektronix 405x
	    
	      • Battlestar Galactica - Season 1 (1979) • D.A.R.Y.L. (1985) • Seksmisja (1984) 
	    
	  

	
      

    
      Televideo

      
        
	  	
	    Televideo TPC-1
	    
	      • The Mean Season (1985) 
	    
	  

	
	  	
	    Televideo TS-803
	    
	      • The Mean Season (1985) • Pretty in Pink (1986) • Tales from the Darkside - Season 2, Episode 2, "Lifebomb" (1985) • Thrillkill (1984) • The Twilight Zone - Season 1, Episode 12, "Her Pilgrim Soul" (1985) • The Twilight Zone - Season 1, Episode 14, "The Misfortune Cookie" (1986) 
	    
	  

	
      

    
      Texas Instruments

      
        
	  	
	    Texas Instruments DS990/1
	    
	      • Jackrabbit (2015) • Lone Wolf McQuade (1983) 
	    
	  

	
	  	
	    Texas Instruments Model 770 Intelligent Terminal
	    
	      • The New Avengers - Season 2, Episode 10, "Complex" (1979) • The New Avengers - Season 2, Episode 11, "The Gladiators" (1977) 
	    
	  

	
	  	
	    Texas Instruments Professional Computer
	    
	      • Knight Rider - Season 2 (1983) 
	    
	  

	
	  	
	    Texas Instruments TI-960
	    
	      • Hotel - Season 2, Episode 18, "Identities" (1985) 
	    
	  

	
	  	
	    Texas Instruments TI-99/4A
	    
	      • Altamont Now (2008) • Defiance - Season 3, Episode 4, "Dead Air" (2015) • Riptide - Season 2, Episode 2, "The Orange Grove" (1984) • The Terror Within (1989) 
	    
	  

	
	  	
	    Texas Instruments TI-990
	    
	      • Hotel - Season 2, Episode 18, "Identities" (1985) 
	    
	  

	
      

    
      Thinking Machines

      
        
	  	
	    Thinking Machines CM-1
	    
	      • The Fly II (1989) 
	    
	  

	
	  	
	    Thinking Machines CM-5
	    
	      • Jurassic Park (1993) 
	    
	  

	
      

    
      Timex

      
        
	  	
	    Timex Computer 2048
	    
	      • Król komputerów (1988) 
	    
	  

	
      

    
      Torch

      
        
	  	
	    Torch 300 series
	    
	      • Dempsey and Makepeace - Season 2, Episode 2, "Wheelman" (1985) 
	    
	  

	
	  	
	    Torch C series
	    
	      • Dempsey and Makepeace - Season 3, Episode 5, "Extreme Prejudice" (1986) • Dempsey and Makepeace - Season 3, Episode 8, "The Cortez Connection" (1986) • Me and My Girl - Season 1, Episode 4, "The Home Help" (1984) 
	    
	  

	
	  	
	    Torch TX
	    
	      • Hot Metal - Season 1, Episode 4, "Casting the Runes" (1986) 
	    
	  

	
      

    
      Toshiba

      
        
	  	
	    Toshiba HX-10
	    
	      • Black Mirror: Bandersnatch (2018) • Damon and Debbie - Episode 1 (1987) 
	    
	  

	
	  	
	    Toshiba Libretto 50CT/70CT
	    
	      • The Net - Season 1 (1998) 
	    
	  

	
	  	
	    Toshiba Pasopia 16
	    
	      • Sotto il vestito niente (1985) 
	    
	  

	
	  	
	    Toshiba Portégé M400
	    
	      • The Last Enemy (2008) 
	    
	  

	
	  	
	    Toshiba Satellite 100cs
	    
	      • Rogue Trader (1999) 
	    
	  

	
	  	
	    Toshiba Satellite 1620CDS
	    
	      • Dagon (2001) 
	    
	  

	
	  	
	    Toshiba Satellite 300CDT
	    
	      • New World Disorder (1999) 
	    
	  

	
	  	
	    Toshiba Satellite 400
	    
	      • Primer (2004) 
	    
	  

	
	  	
	    Toshiba Satellite A205
	    
	      • Deadline (2009) 
	    
	  

	
	  	
	    Toshiba Satellite Pro 400
	    
	      • Jerry Maguire (1996) • Senseless (1998) 
	    
	  

	
	  	
	    Toshiba Satellite Pro 4200/4300
	    
	      • The Parent Trap (1998) 
	    
	  

	
	  	
	    Toshiba T1000
	    
	      • Buffy the Vampire Slayer - Season 1, Episode 8, "I, Robot... You, Jane" (1999) • Dark Season - Season 1 (1991) • Hider in the House (1989) • The Librarians - Season 3, Episode 1, "And the Rise of Chaos" (2016) 
	    
	  

	
	  	
	    Toshiba T1000LE
	    
	      • Coneheads (1993) • Spatz - Season 3, Episode 6, "Driving Miss Wesley" (1992) 
	    
	  

	
	  	
	    Toshiba T1000SE
	    
	      • Amateur (1994) • Denise Calls Up (1995) 
	    
	  

	
	  	
	    Toshiba T1200
	    
	      • Dead Ringers (1988) • Leviathan (1989) 
	    
	  

	
	  	
	    Toshiba T2200SX
	    
	      • The Demolitionist (1995) 
	    
	  

	
	  	
	    Toshiba T2400CS
	    
	      • Bugs - Season 1, Episode 4, "Down Among the Dead Men" (1995) 
	    
	  

	
	  	
	    Toshiba T3100
	    
	      • Atomic Blonde (2017) • Where the Heart Is (1990) 
	    
	  

	
	  	
	    Toshiba T3200
	    
	      • Brain Donors (1992) • Medicine Man (1992) • Pam & Tommy - Season 1, Episode 8, "Seattle" (2022) • Switching Channels (1988) 
	    
	  

	
	  	
	    Toshiba T3300SL
	    
	      • Murder, She Wrote - Season 9, Episode 2, "Family Secrets" (1992) 
	    
	  

	
	  	
	    Toshiba T4600C
	    
	      • Alien Species (1996) • Disclosure (1994) • Home Alone 3 (1997) • Under Siege 2 (1995) 
	    
	  

	
	  	
	    Toshiba T4800C
	    
	      • Darkman II: The Return of Durant (1995) • Darkman III (1996) 
	    
	  

	
	  	
	    Toshiba T4900CT
	    
	      • Water Rats - Season 1 (1996) 
	    
	  

	
	  	
	    Toshiba T8500
	    
	      • Another 48 Hrs. (1990) 
	    
	  

	
	  	
	    Toshiba Tecra 730CDT
	    
	      • Iron Man (2008) 
	    
	  

	
      

    
      Triumph Adler

      
        
	  	
	    Triumph Adler Alphatronic P1/P2
	    
	      • Il muro di gomma (1991) 
	    
	  

	
      

    
      Unisys

      
        
	  	
	    Unisys PW2 Series 500
	    
	      • Big (1988) 
	    
	  

	
      

    
      Univac

      
        
	  	
	    Univac 422
	    
	      • My Three Sons - Season 5, Episode 30, "Steve and the Computer" (1965) • The Patty Duke Show - Season 1, Episode 2, "The Genius" (1963) 
	    
	  

	
      

    
      Vector Graphic

      
        
	  	
	    Vector Graphic Vector 3
	    
	      • The Soldier (1982) 
	    
	  

	
	  	
	    Vector Graphic Vector 4
	    
	      • The A-Team - Season 4, Episode 20, "Mission of Peace" (1986) • Remington Steele - Season 2, Episode 3, "Red Holt Steele" (1983) • Silent Madness (1984) 
	    
	  

	
      

    
      Vendex

      
        
	  	
	    Vendex Headstart Explorer
	    
	      • Guns (1990) 
	    
	  

	
      

    
      Videoton

      
        
	  	
	    Videoton 52539
	    
	      • Chernobyl - Episode 2, "Please Remain Calm" (2019) 
	    
	  

	
      

    
      VTech

      
        
	  	
	    VTech Laser 128
	    
	      • Prison (1988) 
	    
	  

	
	  	
	    VTech Laser 2001
	    
	      • Zui hou yi zhan (1987) 
	    
	  

	
	  	
	    VTech Laser 3000
	    
	      • Zui hou yi zhan (1987) 
	    
	  

	
      

    
      Vye

      
        
	  	
	    Vye Mini-v
	    
	      • Burn Notice - Season 2, Episode 1, "Breaking and Entering" (2008) 
	    
	  

	
      

    
      Wang

      
        
	  	
	    Wang 600
	    
	      • Used Cars (1980) 
	    
	  

	
	  	
	    Wang Office Assistant
	    
	      • The Fly II (1989) 
	    
	  

	
	  	
	    Wang Professional Computer
	    
	      • Fletch Lives (1989) 
	    
	  

	
	  	
	    Wang WLTC
	    
	      • Dick Francis: Twice Shy (1989) 
	    
	  

	
      

    
      Winbook

      
        
	  	
	    Winbook XL
	    
	      • The Art of War (2000) 
	    
	  

	
      

    
      Xerox

      
        
	  	
	    Xerox Alto
	    
	      • Pirates of Silicon Valley (1999) 
	    
	  

	
	  	
	    Xerox Star 8010
	    
	      • Big Trouble in Little China (1986) 
	    
	  

	
      

    
      Zenith

      
        
	  	
	    Zenith EaZy pc
	    
	      • Hider in the House (1989) 
	    
	  

	
	  	
	    Zenith Supersport
	    
	      • Booker - Season 1, Episode 13, "Hacker" (1990) • Bugs - Season 1, Episode 2, "Assassins Inc." (1995) • Communion (1989) • Dutch (1991) • Her Alibi (1989) • The Hunt for Red October (1990) • She-Devil (1989) • Step By Step - Season 1, Episode 13, "Getting Organized" (1991) • Think Big (1989) 
	    
	  

	
	  	
	    Zenith Z-110
	    
	      • Computer Chess (2013) 
	    
	  

	
	  	
	    Zenith Z-120
	    
	      • The Barbaric Beast of Boggy Creek, Part II (1985) • Halt and Catch Fire - Season 1, Episode 1, "I/O" (2014) • Halt and Catch Fire - Season 1, Episode 4, "Close to the Metal" (2014) • Halt and Catch Fire - Season 2 (2015) 
	    
	  

	
	  	
	    Zenith Z-148
	    
	      • Suspect (1987) 
	    
	  

	
	  	
	    Zenith Z-171
	    
	      • Revenge of the Nerds II: Nerds in Paradise (1987) 
	    
	  

	
	  	
	    Zenith Z-181
	    
	      • The Beachcombers - Season 16, Episode 9, "Silicon Smith and the Wall of Death" (1988) • The Beachcombers - Season 17, Episode 7, "Computer Error" (1988) • Revenge of the Nerds II: Nerds in Paradise (1987) 
	    
	  

	
	  	
	    Zenith Z-200
	    
	      • Communion (1989) 
	    
	  

	
	  	
	    Zenith Z150
	    
	      • Hunter - Season 7, Episode 8, "The Usual Suspects" (1990) • Killing Birds (1987) • Metamorphosis (1990) • Rosalie Goes Shopping (1989) 
	    
	  

	
      

    
  
  



Original: https://www.starringthecomputer.com/computers.html · Discussion
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            I love fast software. That is, software speedy both in function and interface. Software with minimal to no lag between wanting to activate or manipulate something and the thing happening. Lightness.

Software that’s speedy usually means it’s focused. Like a good tool, it often means that it’s simple, but that’s not necessarily true. Speed in software is probably the most valuable, least valued asset. To me, speedy software is the difference between an application smoothly integrating into your life, and one called upon with great reluctance. Fastness in software is like great margins in a book — makes you smile without necessarily knowing why.



One of my most used, most speedy pieces of software is nvALT.1 It’s an oddly named, very bland application. Just a database of plain text files with a plain text editor bolted on. But it’s fast. The fastest piece of text cataloging software I’ve used. It opens instantly and produces results instantly. My nvALT database is full of ten years of notes. Open it and your cursor is already in the search field. It is keyboard friendly software: If you’re ever not in the search field, just hit ESC, and you’ll land there. Type a few letters and all the notes with those letters appear. It is the best instantiation of an off-board brain I have. Any piece of text with value in my life gets dumped into nvALT.

nvALT syncs with Simplenote. This is handy because nvALT is macOS only. So you can use the Simplenote iOS app to keep your extra brain nearby on the go. Simplenote also has a macOS app. You may think: Why not use the Simplenote desktop application? Because — it’s not quite as fast. We’re talking milliseconds, but it’s enough that you feel the difference. It’s the difference between the $1000 Japanese garden shears and the $150 garden shears. They both cut just fine, but if you work in the garden all day, you will (probably?) feel the difference.



I write mainly in Ulysses. Even now, I’m writing this in Ulysses. Ulysses works well for organizing large-ish bodies of writing. The organization is mostly of why I use it.2 But it can slow down. Ulysses has slowed down on a number of occasions. If I have a 5,000 word article and type towards the top of it, it sometimes can’t keep up with my typing. It re-renders the whole thing with each keystroke. This drives me bonkers. But the organization and simplicity of the application outweigh this sometimes-slowness. Still, the slowness feels indicative of unseen rot on the inside of the machine. The slowness is like an off smell. I don’t trust the application as much as I would if it didn’t slow down on such a small text file. 5,000 words is nothing. Faith is tested: It makes me wonder how good the sync capabilities are. It makes me wonder if the application will lose data.3

Speed and reliability are often intuited hand-in-hand. Speed can be a good proxy for general engineering quality. If an application slows down on simple tasks, then it can mean the engineers aren’t obsessive detail sticklers. Not always, but it can mean disastrous other issues lurk. I want all my craftspeople to stickle. I don’t think Ulysses is badly made, but I am less confident in it than if it handled input and interface speed with more grace. Speed would make me trust it more.

As a counter example, Sublime Text never slows down for me. I can throw a 50,000 line file at it and it zips along. You may wonder why I don’t write in Sublime Text (as I sometimes wonder). And the answer is: It’s just not quite nice enough for full composition. Sublime’s typography, spell check, file organization (no keywords, inability to organize order willy-nilly, etc) — just not as refined. Sublime Text is optimized for code, not words. Whereas Ulysses is word-focused. The difference is subtle but meaningful. That said, Sublime Text has — in my experience — only gotten faster. I love software that does this: Software that unbloats over time. This should be the goal of all software. The longer it’s around, the more elegant it should become. Smooth over like a river stone. I have full trust in the engineering of Sublime Text because I’ve used it for over a decade, but also because it always feels like a fast, focused tool (even though it’s actually very complicated) and has only become faster the longer I’ve used it.



Adobe Lightroom does not feel like a fast, focused tool. Nor does Photoshop. At one point, they did. It’s why I chose them. Photoshop in the 90s was very fast. I don’t think I’m invoking some halcyon fantasy. It was truly a sparky piece of code. Similarly, I started using Lightroom around 2007 because it was so much faster than Apple’s Aperture. But Aperture is gone and Lightroom has not smoothed out over the years. Lightroom is a gangly blob, with lots of dull, slow edges. Why can’t it get faster? This is a mystery for the ages, but I suspect it’s because of a) feature bloat, and b) core engineering sub-optimized for so much feature bloat. Is this why Adobe released Lightroom CC? Probably. It’s sometimes easier to make a new program than to fix the old one.

Photoshop is now a turkey. Just opening the new file dialog in Photoshop takes seconds. Seconds to create a new, blank file. In 2019. If you press Cmd-Opt-Shift-W to export an image, it takes 3-5 seconds to load that screen. (And if you accidentally press Cmd-Opt-w, it closes all your windows.) Slower and slower with each release. It’s why I spent money on Affinity Photo. Simply for speed. That’s it. I still pay for a Creative Cloud license (for Lightroom Classic and InDesign mainly), but I happily paid for Affinity — a vote with dollars — because it’s so fast, and especially fast at exporting files for web consumption. I sigh — actually sigh — whenever I have to open Photoshop.



One could argue that design apps like Sketch have grown in popularity because of speed. Sketch was so much faster, simpler, and more UX design focused than most anything Adobe offered when it was released. It had reliability issues, but we were willing to overlook them because it was, once again, just fun to use. In this way, speed can be tremendous commercial asset. When it comes to software that people live in all day long, a 3% increase in fun should not be dismissed.

Figma is another design tool in the vein of Sketch or Illustrator. In spite of being browser based, Figma is so fast that I laugh from delight whenever I use it. It feels precisely as fast as everything should be on a contemporary computer — which is, extremely. It feels loved. I know the engineering and design teams behind it and I know it is loved. It is built from a position of craft. Close-to-the-metal craft. And you feel it. Not only in speed as speed, but speed as intuitiveness. That is: The tools work more sensibly than the same tools in, say, Illustrator. The pen tool for example. In Figma the pen tool operates from a position of rationality. In this sense, “speed” manifests not only in work per computer cycle, but work per user cycle.



Google Maps is dying a tragic, public death by a thousand cuts of slowness. Google has added animations all over Google Maps. They are nice individually, but in aggregate they are very slow. Google Maps used to be a fast, focused tool. It’s now quite bovine. If you push the wrong button, it moos. Clunky, you could say. Overly complex. Unnecessarily layered. Perhaps it’s trying to do too much? To back out of certain modes — directions, for example — a user may have to tap four or five different areas and endure as many slow animations.

We endure because Google Maps, otherwise, is a treasure trove of data about the world around us. It’s a downright marvel of information, and a marvel of an application. More and more, however, that information is being hidden behind multi-UI variants,4 and a UI that seems to vary week-by-week. My outside intuition is that this is a management issue perhaps endemic to Google itself, not an engineering issue.

Google Maps has gotten so slow, that I did the unthinkable: I reinstalled Apple Maps on my iPhone. Apple Maps in contrast, today, is downright zippy and responsive. The data still isn’t as good as Google Maps, but this a good example of where slowness pushed me to reinstall an app I had all but written off. I’ll give Apple Maps more of a chance going forward.



For the absolute nadir of software clunkery, see exhibit a) iTunes. So slow, so laden, so burdened with being more than it ever was supposed to be that Apple decided to just throw it in the toilet, reconstitute it as a series of individual applications. Which is most certainly the best choice.

It should be said, though, that Apple makes lots of fine software. Keynote is perhaps one of the finest pieces of software on macOS. It is a paragon of power wrapped in a simple interface. You may raise issue that it was simpler in a previous iteration, but this current version feels like it strikes a nice balance between modes, power, and general simplicity. It is fast and intuitive. One of my favorite sub-tools? The Instant Alpha tool. Pure joy. Works well for 90% of the intended use cases, and is precisely the kind of tool you wouldn’t know you want, and wouldn’t expect to exist, but appears right when you need it. Generally though: Keynote is fast and feels well-made.



But why is slow bad? Fast software is not always good software, but slow software is rarely able to rise to greatness. Fast software gives the user a chance to “meld” with its toolset. That is, not break flow. When the nerds upon Nerd Hill fight to the death over Vi and Emacs, it’s partly because they have such a strong affinity for the flow of the application and its meldiness. They have invested. The Tool Is Good, so they feel. Not breaking flow is an axiom of great tools.

A typewriter is an excellent tool because, even though it’s slow in a relative sense, every aspect of the machine itself operates as quickly as the user can move. It is focused. There are no delays when making a new line or slamming a key into the paper. Yes, you have to put a new sheet of paper into the machine at the end of a page, but that action becomes part of the flow of using the machine, and the accumulation of paper a visual indication of work completed. It is not wasted work. There are no fundamental mechanical delays in using the machine. The best software inches ever closer to the physical directness of something like a typewriter. (The machine may break down, of course, ribbons need to be changed — but this is maintenance and separate from the use of the tool. I’d be delighted to “maintain” Photoshop if it would lighten it up.)



Speed manifests in the language — the literal words — of software, too. In recent years, macOS dialogs for closing an unsaved file have shifted from “Don’t Save, Cancel, Save” to “Delete, Cancel, Save.” This is only my opinion, but “Delete, Cancel, Save” makes less sense than “Don’t Save, Cancel, Save.” The option to “delete” implies something as having once been saved. Did I save this and forget I saved it? Or did it auto-save? I don’t know. Shake it any which way you like, I am still tripped up seeing this dialog when I close an unsaved file. It slows me down. Pressing delete feels violent. Delete. So final. I second guess — maybe I don’t want to delete? Maybe I do want to save. When, no, I just wanted to “Don’t Save.”



I am using the iPadOS 13 beta on my iPad. It has one new interface component in particular that is extremely fast and delightful: the so-called “Slide Over.” Just swipe from the right and — sloop — an app float-over appears. The floating app is a mini-version of a big app and appears as quickly as you swipe. It feels satisfying. You move your finger and — instantly — there is the tiny app under your finger. Swipe back and it is gone. No “redrawing” of the screen. At the bottom of the tiny app is a small bar. Swipe the bar and the mini apps cycle. They cycle with a fast, beautiful animation that indicates where you’ve been and where you’re going. It’s an animation with purpose and that purpose is context iteration. It feels tactile. Excellent touch interfaces feel tactile. The best “touch interfaces,” in my opinion, are actual buttons, things with physicality, haptics. But on a screen, to feel tactile is to move without latency.

From a speed and user experience point of view, I believe this Slide Over to be vastly superior to the screen-split on the iPad. The screen-split is slow. You have tap, hold, drag, wait for the screen to “redraw” itself, for the apps to shimmy-blink into their new sizes. The screen-split feels like it controverts the code under the hood. Contrast this with the Slide Over. The Slide Over feels like a natural extension of the iPad environment. It is quickly and reliably invokable. It is predictable. It feels like its code is moving in natural synchronicity with the disposition of the device. And with a speed commensurate to the power lurking under the glass. The screen-split could work, but the foundation code probably needs to be rewritten. Ideally it would be as smooth and fast as the Slide Over. It would be like cutting a wayward branch on your plum tree with $1,000 shears.



I can go on and on. But let’s end with an example of a piece of iOS software that is pure craft: Things. Things on iPad and iPhone is one of the most tactile, fast-as-you-can-move apps around. Each animation is purposeful. Mainly, it is fun. It’s a fun app to be in. To put stuff into, to rearrange. It is old. Things has been around for over ten years. I was glad to open it ten years ago, and I am glad to open it today.5



It feels — intuitively — that software (beyond core functionality) should aim for speed. Speed as a proxy for efficiency. If a piece of software is becoming taurine-esque, unwieldy, then perhaps it shouldn’t be a single piece of software. Ultimately, to be fast is to be light. And to be light is to lessen the burden on someone or some task. This is the ultimate goal: For our pocket supercomputers to lessen burdens, not increase them. For our mega-powered laptops to enable a kind of fluency — not battle, or struggle — of creation.

All that said: It’s easy to write an essay about fast software. It’s difficult to make fast software. But when it’s made, we’re all grateful.



#Noted: 



            

            
          



Original: https://craigmod.com/essays/fast_software/ · Discussion
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Web-based cryptography is always snake oil

devever.net · 87 points · Discussion


          
            Nowadays, there is an epidemic of web applications purporting to offer
“end-to-end” encryption. Examples might range from a file upload service,
which allows you to upload and share files of arbitrary size and promises
“end-to-end encryption”; or a web-based password safe service which claims that
it can't see your passwords because they're encrypted; or a web-based
cryptocurrency wallet.

The cryptographic claims made by these services are invariably nonsense. Indeed
they necessarily must be, because the web as a platform does not possess the
necessary functionality which would allow otherwise.

Fundamentally, all web-based cryptosystems are incoherent because they suffer
from an incoherent threat model.

Let me start by coining a law, which is both obvious and yet, to my knowledge,
novel and overdue:


	A cryptosystem is incoherent if its implementation is distributed
by the same entity which it purports to secure against.



It is inherent to the model of the web platform that the code which implements
a client-side web application is distributed by the given website. Thus the
client-side code is always distributed by the operator of the web server.

In other words, web-based “E2E” applications claim to secure against malice on
the part of the server operator using encryption implemented in client-side
JavaScript, but this is obviously not true, since if the server operator was
malicious, they could just push different client-side JavaScript. (Conversely,
entities other than the server operator are secured against via use of TLS, so
there is no additional benefit to “E2E” if you trust the server operator.)

The web platform does not contain any functionality which could be used to
separate this relationship (e.g., to distrust server operators for the purposes
of what client-side code can execute for an origin), so this problem is
intrinsic to any attempt to implement “E2E” encryption in a web application.
There are no exceptions.

It is worth noting that this law also applies to non-web applications where the
service provider supposedly being secured against is also the client software
distributor; thus, the “end-to-end encryption” offered by Whatsapp and Signal,
amongst other proprietary services, is equally bogus. (Both Whatsapp and Signal
ban use of third party clients, and enforce this policy.)

By any normal definition of the term, a cryptosystem is backdoored if the
vendor of a cryptosystem retains the ability to bypass it after its deployment.
In this regard all web-based “E2E” cryptography can be regarded as backdoored,
as can Whatsapp, Signal, etc.


A cryptosystem is incoherent if its implementation is distributed by the same entity which it purports to secure against.


Cryptography theatre: Snake oil cryptography as a legal technology

This, of course, raises the question: why is this snake oil crypto so popular?
Why have companies like Meta spent substantial amounts of money equipping
messenger systems like Whatsapp with snake oil crypto? The actions of these
companies can't be understood from the perspective of offering actual security,
because their actions aren't congruent with this objective and their threat
model is incoherent.

The real motive for the popularity of “E2E” amongst tech companies actually
turns out to be fairly obvious: the purpose of adopting snake oil “E2E” is not
to deliver actual security, but to act as a kind of cunning legal maneuver
to exempt themselves from the usual legal obligation to honour warrants,
subpoenas and other court orders. By nominally adopting “end to end encryption”,
these companies can theatrically throw up their hands when the government comes
to them with a warrant: “Well, we'd love to help you, but there's nothing we
can do!”

After all, warrant processing is simply an annoying cost centre and liability
for these companies. By simply casting the spell of applying snake-oil
cryptography to their product, a company can magically exempt itself from this
entire category of legal obligation, reducing both their costs and their
potential legal liabilities.

The problem is, of course, that “there's nothing we can do” isn't true. The
service provider could develop and ship a backdoored version of the client
software. The actual gambit the service provider is counting on here is a
particular legal theory: “we could change the software so as to be able to
process this warrant, but you can't make us do so”.

You could perhaps call this cryptography theatre. The purpose of cryptography
theatre is not to deliver actual security from a cryptographic perspective but
act as a kind of magic spell which (the user believes) gives them a magic opt
out from the obligations conferred by warrants and subpoenas. Thus,
cryptography theatre must fundamentally be understood not as a cryptographic
technology but as a legal one.

There are several problems with this legal “magic spell”. In particular, this
legal theory (“you can't make us compromise our system”) seems to be relatively
specific to US case law and the typical company offering snake-oil cryptography
is based in the US. There are some points of constitutional law which seem to
act in favour of this argument, like the fact that the First Amendment is
supposed to preclude compelled speech just as much as the prohibition of
speech, and there is case law that code is a form of speech. These sorts of
protections are unlikely to be effective in other countries.

Moreover, the US government clearly does not agree with this interpretation, as
it has repeatedly argued that it can in fact force an entity to compromise a
cryptosystem it distributes. There are at least two such cases:


	The Lavabit incident: When Edward Snowden leaked the Snowden documents,
he used a Lavabit email address. Lavabit was an email service boasting
web-based (and therefore snake-oil) encryption functionality. The FBI
attempted to coerce the owner of Lavabit to compromise the client-side code
to allow decryption of Edward Snowden's messages. The owner, rather
honourably, chose to shut down the entire service rather than comply (which
is to say that they had the ability to comply).

I don't know what legal options the owner of Lavabit explored. It is possible
they took legal advice and concluded they had an obligation to comply, but
also possible they simply decided they didn't have the budget or appetite for
complex and extended litigation against the US government. I suspect the
latter.



	The FBI—Apple case: In
which the FBI tried to use US law to coerce Apple to make a version of the
iOS firmware which was compromised so as to enable them to decrypt a
suspect's iPhone. The FBI eventually withdrew before a decision was made,
after gaining access to the iPhone in question another way. It is fairly
clear they don't intend to let this matter settle, however.

(It is worth noting that Apple's defence fundamentally was of the argument
that we don't want to and you can't make us, not that they did not have
the ability to. Since the security controls the FBI was complaining about in
this case are ultimately enforced by Apple-signed proprietary firmware, Apple
could create firmware defeating these controls if it wanted to, which the FBI
was seeking to force it to do. In this regard, iOS also can be regarded as
backdoored, as the vendor retains the ability to compromise the system.)





In short, the problem with relying on this sort of thing is that it can be
unmade by a new legal ruling at any time, which is a much weaker standard than
we are generally seeking to obtain when adopting cryptography. Again,
cryptography theatre must fundamentally be understood as a legal technology,
not a cryptographic one.

The final reason why relying on this legal “magic spell” is not safe is because
the assumption that governments are meaningfully bound by law is demonstrably
overwhelmingly false. Governments routinely coerce companies into helping with
their surveillance initiatives in ways that subsequently turn out to be
illegal. In fact this is not even speculative in light of past programs like
PRISM, which targeted companies such as Facebook (now Meta); thus it's
basically a given that these companies remain compromised and retain a working
relationship with governmental intelligence services.

Reiterating the above, as a dialogue




Alice:   I'd sure like to talk to Bob sometime. If only there were some kind of communications
       system that allowed me to do that with him on the other side of the world...

Eve:   Hey there!

Alice:   Oh, hello.

Eve:   Our state of the art EveMessenger instant messaging system will let you talk to Bob in no time.

Alice:   Oh, wonderful! Let me just send him a message...

Eve:   Whoa, wait!

Alice:   What?

Eve:   Aren't you worried I might, you know, eavesdrop on your message to Bob?

Alice:   Why, would you? Can't I trust you?

Eve:   Oh, but of course you can. In fact, we're incredibly trustworthy. You won't believe how trustworthy
     we are.

Eve:   But, just to be sure, take this software. It'll encrypt your
     communications with Bob so that even we can't see them.

Alice:   ...Oh, neat. Thanks!


Alice:   ...But hold on... you supplied this software.

Eve:   Of course.

Alice:   So how does it prevent you from seeing my communications?

Eve:   It encrypts everything you send before it reaches us. We can't see a thing!

Alice:   But this software auto-updates, right?

Eve:   Right.

Alice:   So you could update it at any time.

Eve:   Right.

Alice:   So if you ever wanted to spy on my conversation, what's to stop you from
  just pushing an update to undermine the encryption?

Eve:   Ah... well... you know, that's just paranoid. Why would we ever do that?

Alice:   In other words, it can't secure my communications against you in case you turn out
       to be untrustworthy.

Eve:   Well... yes...

Alice:   So what exactly is it supposed to be securing against?

Eve:   OK, you have to trust us, but what about other people? There's all sorts of people
  trying to eavesdrop on things. So you have to trust us, good old Eve, but nobody else,
  at least!

Alice:   Hold on a minute.

Alice:   Even without this special software, the channel between my computer and your messaging
  system is securely encrypted, right?

Eve:   Yes, that's true...

Alice:   And the same is true of Bob's channel between his computer and your messaging system, right?

Eve:   Yes...

Alice:   So even without this special software, nobody else would be able to eavesdrop on my messages.
  So if this special software doesn't prevent any third party from eavesdropping on my messages
  who wasn't already prevented from doing so, and it doesn't prevent you, the service provider
  from eavesdropping on my messages, who does it prevent from eavesdropping on my messages?

Eve:   Uh...

Eve:   ...

Eve:   ...

Eve:   ...

Eve:   OK, look. You got us. Our “end-to-end” encrypted messaging system makes no sense from a
     technical perspective.

Alice:   I'm amazed you're admitting this, but points for honesty.

Eve:   We didn't actually adopt this thing to secure things from a technical perspective. Like
     you say, it makes no sense. Or a cryptographer would say, the threat model is incoherent.
     It makes no sense for a cryptosystem to be designed to secure against the same entity
     who provides the software implementing it.
     Actually, we had a different motivation for implementing it like this...

Alice:   What motivation was that?

Eve:   We don't actually want to eavesdrop on you — just assume for the time being that that's true.
     But there are other entities which might — governments, for example, who come to our door
     with a warrant.

Eve:   Actually, to tell you the truth, it's not even really about not wanting to eavesdrop on you.
     We don't actually care too much about you — who are you anyway? — but frankly, processing
     all those warrants was turning into a major cost centre. We came to the conclusion that
     being able to eavesdrop on our users was more of a liability than an asset.

Eve:   But with this bizarro encryption system, it's great. When they come knocking with a
     warrant, we just say “we can't, it's encrypted” and they go away!

Alice:   In other words, you made this “end-to-end encrypted” system not to secure against
     the possibility of you, the service provider, being malicious, but as a sort of legal
     loophole to exempt yourself from dealing with warrants.

Eve:   Pretty much.

Alice:   Somehow I find your blatant opportunism almost charming...

Alice:   But what happens if the government just demands you ship a version of the software
       that compromises this encryption scheme? And puts a gag order on you so you can't
       tell anyone?

Eve:   Don't worry, they can't do that.

Alice:   Can't they? Why not?

Eve:   Well, we think there's enough technicalities in the law that they'd have great difficulty
     doing that. Probably.

Alice:   Didn't the FBI recently bring a case against Apple arguing that Apple should be
       forced to make a special firmware update that undermines the security of their
       own phones so that the FBI could break into one of them?

Eve:   Yes, they did...

Alice:   The FBI withdrew that case, but they seemed quite sincere in their litigation.
       All it would take is one piece of case law and the government could come demanding
       you do the same thing.

Eve:   Well... maybe...

Alice:   Nor is this the first time the government has rejected this premise. Lavabit was
       a web-based email service which used the exact same model as you. Emails were
       encrypted using JavaScript in the web browser, so that Lavabit supposedly couldn't
       access them. But of course, that JavaScript was served from Lavabit's own website.

Alice:   One famous user of Lavabit was Edward Snowden. After he fled the US, the FBI
       went after Lavabit. After the owner of Lavabit explained how everything was
       encrypted, the FBI started to demand he modify his website to compromise the
       encryption. In other words, the US government was totally happy to demand
       Lavabit ship compromised encryption software. Eventually, the owner of Lavabit
       chose to shut down the entire service rather than compromise it, which is
       to his credit, but leaves aside the fact that he could have done it,
       and that the US government has repeatedly tried to force people to do
       this kind of thing, both in the Apple and the Lavabit cases.

Eve:   But we're a US company, you know! And there's case law that code is speech, and that
     compelled speech is as equally protected against by the First Amendment
     as restrictions of speech are. Forcing us to ship you compromised
     software so we can implement a government warrant would violate our
     rights of free speech.

Alice:   That may well be true, and I wish you luck with your legal arguments.
       But we're now arguing something completely different, aren't we?
       We started out discussing a cryptosystem — a technical measure — and now
       we're talking about law. In other words, you're no longer making any
       cryptographic claims of security at all.

Alice:   It seems to me what's really going on here, is that you're using legal tricks
       to exempt yourself from processing warrants based on an extremely finely calibrated
       understanding of US law and ways around it. The involvement of
       cryptography is just a necessary component unto that end.
       But that understanding of US law is subject to change and evolve, and could be blown
       open by a single ruling. If that happened, there would be nothing technical
       preventing you from eavesdropping on everybody, because we already agreed your
       system provides no coherent model of cryptographic security. The cryptography
       in this picture is just a necessary technicality to your legal and public relations
       battle with the US government over surveillance.

Eve:   ...That is a pretty accurate summary of what we really get out of this encryption
     system, yes.

Alice:   End-to-end encrypted, you said?


Could web-based cryptography be fixed?

This is an interesting question. One idea I have sometimes considered is if
subresource integrity (SRI) hashes could be applied to web service workers:


	Service workers are a feature added to the web platform which allows
a piece of persistent client-side JavaScript to potentially intercept
and handle all requests to an origin.



	Subresource integrity (SRI) allows a resource incorporated on a web page
to have a cryptographic hash specified for it, such that it will only
load if that hash matches.





Since service workers are persistent, the idea is that if you can pin a service
worker script file as having a certain hash, it essentially becomes a root of
trust for an origin. Unfortunately, service workers currently don't support
SRI; I've proposed this feature
here.

What this gains you in theory is the ability to permanently bind your website
to a root of trust which could potentially be entirely different, and for
example in a different jurisdiction, to that of the web server operator.

However, there are still a lot of issues with this approach:


	This is a TOFU (trust on first use) security model, since it only takes
effect once a user has visited a website for the first time. Thus this
model can still be compromised if the website is already compromised
at a user's first visit — or if they clear their cache, etc.



	It is not obvious to a user how to verify the cryptographic root of trust.
They would have to verify the SRI hash of the registered service worker
and compare it to some known good value. This is rather awkward.



	It relies on the assumption that all requests to an origin pass through
a service worker without exception. This seems doubtful, though I haven't
looked into it in detail.



	In order to work properly, it necessarily also gives the website operator
the power to accidentally brick their website in perpetuity. Thus this
suffers from the same issues as HTTP Public Key Pinning (HPKE), which
was supported by browsers but a time but eventually removed after it was
found impractical.





The core of the issue here is that the web is fundamentally designed around the
premise of client-side code being distributed by the communications service it
relates to; that these two things are coupled together. This model is at once
extremely powerful in terms of ease of deployment and portability, and has
enabled incredible things; yet at the same time makes the implementation of
meaningful client-side cryptosystems on the web platform impossible. Because
this model is so deeply ingrained in the nature of the web, it seems like
something that can't be easily fixed. It would require a substantial paradigm
shift regarding the web's idea of coupling these two things, because a secure
cryptosystem inherently requires that these two things not be coupled.

A cryptosystem is incoherent if its implementation is distributed by the same entity which it purports to secure against.





          
        



Original: https://www.devever.net/~hl/webcrypto · Discussion




Show HN: KiCad in the Browser


13

Show HN: KiCad in the Browser

demo.pcbjam.com · 84 points · Discussion

KiCad, a PCB EDA suite is now working in a browser, you can try it at the link, there's a demo project or you can bring your own. Firefox is best, Chrome is good, Safari is "working".We’re Emergence Engineering, a dev shop from Hungary, mostly working with rich text editors, CRDTs. PCBJam started as my (Viktor, CTO, ex-electrical engineer) hobby project but as time went on I put more
and more energy into it, and a product started shaping up in my head, in the last few months we’ve started to focus on this project a bit more, and this is the first MVP~ish result.
This project is a ton of fun, ton of learning, ton of improvements over improvements:
- I thought there must be ways to emulate the PCB canvas OpenGL code on the web. And yes, there are a lot of ways, all of them very buggy. Turns out it’s faster to just write WebGL code that works with
KiCad’s Graphics Abstraction Layer if you add the right intermediate debugging steps. I (with Claude) implemented the features and compared them to native at every step, then the app loaded up the first 
time and just worked. I spent weeks hunting weird emulation bugs before that.
- There was an old wxWidgets web port as a starting point that helped a lot, bringing it up to the level KiCad needed is a long (and still ongoing) task. Thanks ahilss!
- Pthreads on the web: with Emscripten it’s possible to port multithreaded apps (used by DRC, software 3D renderer). A lot of Emscripten features (Asyncify, Pthreads, native exceptions) are in a war with each other, but it’s possible.
- Asyncify with native exceptions: Asyncify (used to make the WASM code suspend then call into the JS land, emulating blocking C++ calls by rewriting the WASM directly) is not compatible with native exceptions, even on the latest Binaryen version it can’t suspend inside catch arms. If you write a new Binaryen pass then it can, making the bundle 30-40% smaller and the app load in a second instead of 10.
- Optimizing bundle size is a fun game. We just moved Open CASCADE into a separate lazy-loaded WASM module, moving from 180 to 130 MB (24 MB brotli), still on -O1. -O2 / -Oz etc will be more work than it
looks.
And a ton more problems like these above on a daily basis.
A few months ago I had a barely loading laggy pcbnew that crashed when you looked at it wrong, now we have the whole application working. I should say with quite a few bugs still, but now it feels pretty
close to native.
There’s a lot of built up knowledge / code that we want to release as blogposts, mainline our changes to Binaryen / KiCad / wxWidgets, but I want to focus on the release first. Our wxWidgets port is quite 
close to the core, the KiCad is ~150 changed core files (mostly build scripts, some code changes too). The goal is to keep as close to the mainline as possible, and merge eventually.
We’ll have a free tier for sure and something around $30/mo for bigger/closed projects, optional paid AI integration / self hosting / enterprise features / native & mobile version down the line.
The goal is to build a product on top of KiCad (collaboration, AI integration, sharing, integrations), kind of like what Red Hat did with Linux back then. We’re heads down making it functional and have the
first version up in a ~month or so.
And of course we’re standing on the shoulders of the people who made KiCad & wxWidgets and we want to give back and contribute as much as possible, if you have an idea on how to do that best let me know, I
released a few moderately successful open source projects, but I’ve never been a contributor. All of the front-end code is GPL (it has to be) and you can run this project if you want.
You can find the sources at: https://github.com/emergence-engineering/pcbjam.
Our company site is at:
https://emergence-engineering.com/
Our crappy LP is at: 
https://www.pcbjam.com/


Original: https://demo.pcbjam.com/ · Discussion
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Run Windows 2000 on a DEC Alpha with a new es40 fork

raymii.org · 79 points · Discussion


As you might know, I'm involved a bit in the OpenVMS community and the Alpha emulation side via AXPBox. AXPBox (github) is a fork of the es40 alpha emulator by Camiel Vanderhoeven (who is now Chief Architect at VSI, the company that makes OpenVMS, for x86 nowdays). There have been many forks of es40 in the past and recently a new one has popped up with some great new features. Like speedups via a JIT compiler, S3 graphics port from MAME and ARC support, resulting in the ability to run Windows 2000 for the DEC Alpha.


Here is a screenshot of Windows 2000 in es40:


[image: win2k]




Here is OpenVMS running noticeably faster with JIT enabled:


[image: operator console]


There is also OpenVMS graphics support, no need for X11 tunneling anymore:


[image: openvms desktop]


To get to a graphical login, start up OpenVMS, log in on the Operator Console and start the graphical system:


@SYS$MANAGER:DECW$STARTUP   



Then type logout to get out of the operator console and get the login window:


[image: login manager]


This will not be a setup guide, I just wanted to inform you of the new fork
and the great progress that has been made. I've been trying out the build
with massive speedups due to the JIT compiler and it feels way faster
than without JIT support, both Windows NT and OpenVMS.


There is a full guide on getting Windows 2000 up and running 
here,
as well as instructions for Tru64 Unix.


The setup is quite involved. es40 is provided as source and a precompiled binary via github. The configuration
wizard has been updated for the new features. You need to upgrade the ARC
firmware first with the Alpha Systems Firmware Update v7.3(part AG-RCFBX-BS)
CD-ROM.
You also have to use a different VGA Bios firmware (not the vgabios-0.6a.bin file you would use for AXPBox), this one from 86box, 86c764x1.bin - S3 VGA BIOS. 


Upgrading the arc firmware went reasonably fast in the JIT build: 


[image: arc upgrade]


After the upgrade, type arc on the SRM prompt to boot into the graphical BIOS:


[image: alphabios]


Then there will be a memory test, which you can disable in the Advanced CMOS settings screen:


[image: nt setup bios]


To actually install Windows 2000, you need to get Windows 2000 RC2 build 2128
from archive.org. 


The setup is straightforward. If you've ever installed any Windows version up
to I think vista, it's the same blue screen first for partitioning, then
boots into a sparse GUI.


It does take quite some time, for me almost 20 minutes.


[image: nt setup]


When the installation is finished, you're greeted by a desktop and welcome
screen:


[image: nt desktop]
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Original: https://raymii.org/s/blog/Run_Windows_2000_for_Dec_Alpha_on_a_new_es40_fork.html · Discussion
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Medieval-style fortifications are back in the Sahel

economist.com · 78 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.economist.com/middle-east-and-africa/2026/06/25/medieval-style-fortifications-are-back-in-the-sahel · Discussion
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A sociotechnical threat model for AI-driven smart home devices

arxiv.org · 77 points · Discussion


    
    
                
    View PDF
    HTML (experimental)

            Abstract:The growing adoption of AI-driven smart home devices has introduced new privacy risks for domestic workers (DWs), who are frequently monitored in employers' homes while also using smart devices in their own households. We conducted semi-structured interviews with 18 UK-based DWs and performed a human-centered threat modeling analysis of their experiences through the lens of Communication Privacy Management (CPM). Our findings extend existing threat models beyond abstract adversaries and single-household contexts by showing how AI analytics, residual data logs, and cross-household data flows shaped the privacy risks faced by participants. In employer-controlled homes, AI-enabled features and opaque, agency-mediated employment arrangements intensified surveillance and constrained participants' ability to negotiate privacy boundaries. In their own homes, participants had greater control as device owners but still faced challenges, including gendered administrative roles, opaque AI functionalities, and uncertainty around data retention. We synthesize these insights into a sociotechnical threat model that identifies DW agencies as institutional adversaries and maps AI-driven privacy risks across interconnected households, and we outline social and practical implications for strengthening DW privacy and agency.
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New AI tutor achieves 0.71-1.30 SD effect size in Dartmouth course [pdf]

intextbooks.science.uu.nl · 73 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://intextbooks.science.uu.nl/workshop2026/files/itb26_s1s2.pdf · Discussion
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Small Penis Rule

en.wikipedia.org · 67 points · Discussion


							

						From Wikipedia, the free encyclopedia

					



The small penis rule is an informal strategy used by authors to evade libel lawsuits. It was described in a New York Times article by Dinitia Smith in 1998:


"For a fictional portrait to be actionable, it must be so accurate that a reader of the book would have no problem linking the two," said Mr. Friedman. Thus, he continued, libel lawyers have what is known as "the small penis rule". One way authors can protect themselves from libel suits is to say that a character has a small penis, Mr. Friedman said. "Now no male is going to come forward and say, 'That character with a very small penis, that's me!'"[1]



In Nebraska Law Review: Bulletin, Professor Michael Conklin writes that the use of the small penis rule would be ineffective to defend against defamation lawsuits. The reasons given are that the statement that a person has a small penis can be taken as defamatory in itself; the use of the rule is effectively an admission that defamation did occur; and the libelled person need not necessarily admit to having a small penis in order to claim damages. Conklin argues that its effectiveness is that the potential humiliation of being associated with a character with a small penis may deter legal action from being initiated.[2][3]



Examples


The small penis rule was referenced in a 2006 dispute between American journalist Michael Crowley and American author Michael Crichton. Crowley alleged that after he wrote an unflattering review of Crichton's novel State of Fear, Crichton included a character named "Mick Crowley" in the novel Next. The character is a child rapist, described as being a Washington, D.C.–based journalist and Yale graduate with a small penis.[4]


In response to being snubbed by fellow writer and former classmate Martin Amis, British crime writer Peter James included in his novel Not Dead Yet a villainous character named Amis Smallbone. In the novel, Smallbone's penis is mocked by a prostitute, who refers to it as "like a tiny little pencil stub".[5] The television show QI, while discussing the small penis rule, cited Amis Smallbone as an example.[6]



See also


	Defamation

	Dignitary tort

	Human penis size
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Airplane Boneyards List and Map
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            List and Map of Active and Post-WWII Aircraft Boneyards and Storage Facilities

            
            Military Aircraft Boneyards

            [image: Fighter boneyard at Walnut Ridge, Arkansas, post World War IIFighter boneyard at Walnut Ridge, Arkansas, post World War II]

                  Fighter boneyard at Walnut Ridge, Arkansas, post World War II 


             The United States  manufactured about  294,000 aircraft for WWII, and once peace was assured  the military found itself with a huge surplus of aircraft.

            Within a year of the end of the war, about 34,000 airplanes had been moved to  30 sales-storage depots, or "aircraft boneyards".

             It was estimated a total of 117,210 aircraft would be  declared surplus. 

            If a plane was not sold at boneyards such as those at Kingman AAF, Cal-Aero Field, and Walnut Ridge AAF, it was stripped of classified information, sliced up with guillotines, and melted in smelters into ingots. 

            
            Today, as Air Force, Navy and Marine planes become obsolete and need to be disposed of, or saved for future return to service, they are stored in the Arizona desert. 

            [image: Long-term aircraft storage area at Davis-Monthan AFB's Aerospace Maintenance and Regeneration Group (AMARG)]

                  Long-term aircraft storage area at Davis-Monthan AMARG (staff photo)


            The Air Force Materiel Command's 309th Aerospace Maintenance and Regeneration Group (AMARG) operates the world's largest boneyard at Davis-Monthan Air Force Base in Tucson, Arizona.

            
            Airliner Boneyards,  Storage and Parts Reclamation Facilities

            Commercial airliners have limited lifespans. Some are temporarily  taken off flying status, and must be stored in a environment that is conducive to preservation. Others are kept for spare parts for flying aircraft.

            [image: Continental ExpressJets in storage at Kingman Airport in the Arizona desert]

                  Continental ExpressJets in storage at Kingman Airport in the Arizona desert (staff photo)


            
            
            [image: AirplaneBoneyards.com ... your complete review of boneyards around the world!]


            
            To protect airliners during their storage from wind and sun damage,    engines and windows are tightly covered with white, reflective materials. A sealed airliner can thus be stored safely, for years, until the time comes to return it to active duty, or salvage.

             Eventually, all airliners are removed permanently from service and must be "disposed" of. 

            Airliner "boneyards" in the western United States serve several functions: temporary storage, maintenance, parts reclamation, and scrapping. 

            Airliner Storage  During the COVID-19 Outbreak in 2020 

            [image: Airliners in temporary storage ]


            As anyone that flies, has ties to the aviation industry, or watches TV knows, the worldwide outbreak of the Corona Virus has had a major negative impact on airlines and their fleets, worldwide. Hundreds of planes were being put into temporary storage. 

            
              Grounded airliners in storage in  2020

            

            

              Large Boneyards & Storage Facilities in the Western U.S.

            Located in Arizona, California and New Mexico are seven major airplane boneyards, each located in dry, low-humidity desert environments and offering long runways and extensive storage areas. Shown below is a list of  these boneyard facilities.

            
              
                	Airfield or Facility Name

                	Purpose or Type

                	City

                	ST

                	Runway Length
              

              
                	Southern California Logistics Airport - SCLA  (VCV)
                	Commercial airliner storage, maintenance & disassembly
                	Victorville
                	CA

                	15,050'
              

              
                	Davis-Monthan AFB (DMA)
                	Military boneyard and storage facility
                	Tucson
                	AZ

                	13,643'
              

              
                	Roswell International Air Center (ROW)
                	Commercial airliner storage, maintenance & disassembly
                	Roswell
                	NM

                	13,001'
              

              
                	Mojave Air and Space Port (MHV)
                	Commercial airliner storage, maintenance & disassembly
                	Mojave
                	CA

                	12,503'
              

              
                	Phoenix Goodyear Airport (GYR)
                	Commercial airliner storage and maintenance
                	Phoenix
                	AZ

                	8,500'
              

              
                	Pinal County Airpark (MZJ)
                	Commercial airliner storage, maintenance & disassembly
                	Marana
                	AZ

                	6,849'
              

              
                	Kingman Airport (IGM)
                	Commercial airliner storage and maintenance
                	Kingman
                	AZ

                	6,827'
              

              
                	Coolidge Airport (P08)
                	Commercial airliner storage and disassembly
                	Coolidge
                	AZ

                	5,564'
              

            

            
            [image: Map of major airplane boneyards and storage facilities in the deserts of the western USA]

            

            
            

            List of   Aircraft Storage Facilities and Parts Reclamation Sites in the United States (By State)

            
              
                	Airfield or Facility Name

                	Purpose or Type

                	City

                	ST

              

              
                	Arkansas International Airport (BYH)
                	Aviation Repair Technologies (ART) operates a facility in Blytheville  for aircraft heavy maintenance, short-term aircraft storage, and aircraft disassembly.
                	Blytheville
                	AR
              

              
                	Stuttgart Municipal Airport (SGT)
                	Airliner storage and disassembly by CAVU Aerospace
                	Stuttgart
                	AR
              

              
                	Kingman Airport (IGM)
                	Commercial airliner storage and maintenance
                	Kingman
                	AZ

              

              
                	Pinal Airark (MZJ)
                	Commercial airliner storage, maintenance & disassembly
                	Marana
                	AZ

              

              
                	Phoenix Goodyear Airport (GYR)
                	Commercial airliner storage and maintenance
                	Phoenix
                	AZ

              

              
                	Davis-Monthan AMARG
                	Military boneyard and storage facility
                	Tucson
                	AZ

              

              
                	Mojave Air and Space Port (MHV)
                	Commercial airliner storage, maintenance & disassembly
                	Mojave
                	CA

              

              
                	San Bernardino Intl Airport (SBD)
                	Commercial airliner storage, maintenance & disassembly
                	San Bernardino
                	CA

              

              
                	Southern California Logistics Airport (VCV)
                	Commercial airliner storage, maintenance & disassembly
                	Victorville
                	CA

              

              
                	Bob Sikes Airport (CEW)
                	Airliner acquisition and parts reclamation facility operated by Qwest Air Parts, Inc.
                	Crestview
                	FL
              

              
                	Orlando Sanford International Airport  (SFB)
                	Airliner storage and reclamation facility operated by Avocet MRO Services, Inc., including MRO services, engine services, transition & lease return and aircraft disassembly.
                	Sanford
                	FL
              

              
                	Dodson International
                	General aviation aircraft & helicopter salvage   and parts reclamation/sales
                	Rantoul
                	KS
              

              
                	Aberdeen Proving Ground
                	Helicopter and miscellaneous military aircraft storage
                	Aberdeen
                	MD

              

              
                	Greenwood-Leflore Airport (GWO)
                	Commercial airliner  reclamation for airlines such as Iberia, FedEx, Southwest, United, China Southern, and others. 125 miles south of Memphis, TN
                	Greenwood
                	MS

              

              
                	Tupelo Regional Airport (TUP)
                	Commercial airliner storage and parts reclamation by Universal Asset Management
                	Tupelo
                	MS

              

              
                	Harry S Truman Regional Airport
                	General aviation airplane  storage and parts reclamation by White Industries Inc
                	Bates City
                	MO

              

              
                	Laurinburg-Maxton Airport (MEB)
                	This small airport is located about two hours southeast of Charlotte. Commercial airliner storage and parts reclamation by Charlotte Aircraft Corporation
                	Laurinburg
                	NC

              

              
                	Roswell International Air Center (ROW)
                	Commercial airliner storage, maintenance & disassembly
                	Roswell
                	NM

              

              
                	Hondo Aerospace LLC
                	The company specializes in aircraft storage and green harvesting of aircraft parts, components, and engines. It also has concrete storage parking for narrow body aircraft.
                	Hondo
                	TX

              

              
                	Other U.S. Locations with Aircraft Storage or Reclamation Activities
              

              
                	Fairbanks International Airport  (FAI)
                	Variety of prop-based cargo planes such as DC-6B, C-118, C-46, Convair C-131 and others. Operated by Everts Air Cargo. Photos by Ruud Leeuw
                	Fairbanks
                	AK

              

              
                	Buckeye Municipal Airport
                	PA-31 aircraft storage
                	Buckeye
                	AZ
              

              
                	Falcon Field
                	Airplane storage and parts reclamation 
                	Mesa
                	AZ

              

              
                	Tucson International Airport (TUS)
                	Airliner storage and reclamation
                	Tucson
                	AZ
              

              
                	William J. Fox Airport
                	Storage location for fire-fighting tanker aircraft
                	Lancaster
                	CA

              

              
                	Miami-Opa Locka Executive Airport
                	Airliner storage
                	Opa Locka
                	FL
              

              
                	Oscoda-Wurtsmith Airport
                	Airliner operations, storage, training, maintenance, repair and reclamation  by Kalitta Air LLC. Located at the former Wurtsmith Air Force Base. Kalitta Air is a Michigan Limited Liability Company owned solely by Conrad Kalitta. Kalitta Air began service in November of 2000 with three Boeing 747 aircraft and the fleet has grown to over 25 planes, comprised of 777 freighters and B747-400 freighters. The company is capable of air express delivery of virtually any type of freight, the company provides scheduled or on-demand charter service for customers in the United States and around the world.
                	Oscoda
                	MI
              

              
                	Wilmington Airpark
                	Commercial airliner  parts reclamation
                	Wilmington
                	OH

              

              
                	Smyrna/Rutherford County Airport 
                	Aircraft storage
                	Smyrna
                	TN
              

            

            

            [image: Boeing 747 being reclaimed at the Mojave Airport boneyard in California]

                  Boeing 747 being reclaimed at the Mojave Airport in  California
                    (photo courtesy of the Mojave Air and Space Port)


            
            

            Other Inactive or Abandoned U.S. Aircraft Boneyards

            
              
                	Airfield or Facility Name

                	Purpose or Type

                	City

                	ST

              

              
                	St. Augustine Airport
                	Until about 2010, a storage facility for U.S. Navy Grumman S-2 Tracker aircraft. Latest reports indicate no aircraft are stored here.
                	St. Augustine
                	FL

              

              
                	El Paso County
                	Small abandoned boneyard. details at LostDestinations
                	El Paso
                	TX

              

              
                	China Lake Naval Air Weapons Station
                	Not accessible to the public. Former storage location for numerous B-29 Superfortresses to be used for weapons testing.
                	Ridgecrest
                	CA

              

            

            Major Airplane Boneyards Around the World

            Huge fleets of surplus aircraft are stored in boneyards in the United States, but also around the world in England, Australia, Spain, France, Russia, South Africa and  elsewhere.

            Storage facilities such as the apron Aerosave operation at the Teruel Airport in Eastern Spain and Asia Pacific Aircraft Storage (APAS) at Alice Springs in Australia are designed to store and salvage large numbers of airliners.

            
              
                	Airfield or Facility Name

                	Purpose or Type

                	Country

              

              
                	Alice Springs Airport
                	Stage one of the multi-million dollar Asia Pacific Aircraft Storage (APAS)  covers about 10 hectares and includes two access roads, a maintenance shed, a hard-stand area for up to 25 planes.
                	Australia
              

              
                	Twente Airport
                	Various airliner storage, disassembly and parts reclamation industries including Aircraft End-of-Life Solutions (AELS)
                	Netherlands
              

              
                	Teruel Airport
                	 Operated by TARMAC Aerosave, this is the largest airliner storage facility in Europe,  designed to handle 250 large aircraft.
                	Spain
              

              
                	Cotswold Airport
                	Air Salvage International (ASI) is one of Europe’s leading airliner storage and  maintenance facilities. At Kemble-Cotswold Airport,  it has secure parking for in excess of 20 wide and up to 50 narrow bodied commercial aircraft.
                	United Kingdom
              

              
                	Tarbes-Lourdes-Pyrenees Airport
                	It mainly handles scheduled and charter flights from a variety of airlines across Europe. The airport  has sufficient capabilities to handle large aircraft such as the Boeing 747. Facility is operated by TARMAC Aerosave.
                	France
              

              
                	Ireland West Airport Knock
                	Aircraft dismantling facility operated by Eirtrade Aviation. Projects include parts reclamation and scrapping of four Air France Airbus A380 airliners. Ex-Air France A380 F-HPJB (MSN 40, first fight 02/06/2009) arrived at Knock on February 20, 2020.
                	Ireland
              

              
                	St. Athan Airfield
                	eCube Solutions employs over 100 staff at the St. Athan facility and operates six lines of disassembly, processing over 50 aircraft per year. 

                  Parking is available  at St. Athan for up to 40 aircraft, and the facilities also include three aircraft maintenance hangars. 

                	Wales
              

              
                	O. R. Tambo International Airport
                	Johannesburg O.R. Tambo International Airport is the busiest passenger airport on the continent of Africa and is situated in the Kempton Park district of Johannesburg, 23 km north-west of the city centre and 46 km south of Pretoria city centre.

                In addition to its major significance  as an international passenger airport, it is also home for a variety of aviation related businesses engaged in aircraft maintenance, leasing, training and storage.

                	South Africa
              

            

            
            
              ...  about boneyards in Europe   and    boneyards around the world

            

            
              
                	View of airliners in storage at the Tarmac Aerosave facility  at the Teruel Airport in Spain (photo courtesy of Tarmac Aerosave)

              

              
                	

              

            

            

            
              
                	Asia Pacific Aircraft Storage at Alice Springs Airport in Australia (photo courtesy of APAS)

              

              
                	

              

            

            Map of locations of active and post-WWII airplane boneyards and plane storage facilities in the  United States and around the world

            
                  

                  
                  
                  

                  Spotting Airliners

                        Identification of individual  aircraft models can be hard, considering  the number of jet airliners serving the worldwide travel industry, and in desert storage.

                         Visit our new website and explore  guides to spotting the common jet airliners of the day from Airbus, Boeing, Embraer and Bombardier. 

                        
                          ...  at AirlinerSpotter.com

                        

                        


                  

                    Where Airliners Go to Die ... and Be Recycled

                  

                  
                  Airplane Boneyard Tours in the U.S.

                  

                  Virtually all airplane boneyards and storage facilities are limited access sites and do not allow visitors. We encourage potential visitors to check with individual sites to learn about access policies and tours.

                  The largest boneyard in the world, at Davis-Monthan Air Force Base in Tucson, previously allowed tours of its  Aerospace Maintenance and Regeneration Group (AMARG) facility. 

                  In the past,  AMARG bus tours have originated at the nearby Pima Air and Space Museum, phone 520.574.0462 

                  At the present time the tour has been  indefinitely suspended by request of the U.S. Air Force. 

                  
                    Click here for more information    about airplane boneyard tours

                    

                  

                  List of Post-WWII Military Aircraft Boneyards, Sales Depots and Disposal Facilities in the U.S.

                  
                    
                      	Airfield or Facility Name

                      	Purpose or Type

                      	City

                      	ST

                    

                    
                      	Kingman Army Air Field
                      	Short-term storage & aircraft disposal
                      	Kingman
                      	AZ

                    

                    
                      	Walnut Ridge Army Air Field
                      	Short-term storage & aircraft disposal
                      	Walnut Ridge
                      	AR

                    

                    
                      	Cal-Aero Field and Ontario Depot
                      	Short-term storage & aircraft disposal
                      	Chino
                      	CA

                    

                    
                      	 Altus Army Air Field
                      	Short-term storage & aircraft disposal
                      	Altus
                      	OK

                    

                    
                      	Clinton Naval Air Station
                      	Short-term storage & aircraft disposal
                      	Clinton
                      	OK

                    

                    
                      	Albuquerque  Army Air Field
                      	Short-term storage & aircraft disposal
                      	Albuquerque
                      	NM

                    

                    
                      	Victory Field
                      	Short-term storage & aircraft disposal
                      	Vernon
                      	TX

                    

                    
                      	Davis-Monthan AFB
                      	Long-term storage
                      	Tucson
                      	AZ

                    

                    
                      	Pyote Army Air Field
                      	Long-term storage
                      	Pyote
                      	TX

                    

                    
                      	Victorville Army Air Field
                      	Long-term storage
                      	Victorville
                      	CA

                    

                    
                      	Warner Robins Army Air Depot
                      	Long-term storage
                      	Robins
                      	GA

                    

                  

                  

                  
                  
                


          
          
          

    
    



Original: https://airplaneboneyards.com/airplane-boneyards-list-and-map.htm · Discussion
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OpenWiki: CLI that writes and maintains agent documentation for your codebase

github.com · 65 points · Discussion


OpenWiki is a CLI that writes and maintains documentation for your codebase, built specifically for agents.

[image: OpenWiki]


Install




Quick Start


Initialize OpenWiki, configure your model and API key, then generate documentation


Then to ensure your documentation stays up-to-date, add the GitHub action to your repository to automatically open a PR once a day with documentation updates: openwiki-update.yml

Copy the contents of that file into .github/workflows/openwiki-update.yml in your repository.


Usage


Start the interactive CLI:


Start OpenWiki with an initial request:

openwiki "Please generate documentation for this repository"


Run a single command and exit:

openwiki -p "Summarize what you can do"


Initialize OpenWiki:


Update existing documentation:


Show help:


openwiki creates initial documentation in openwiki/ when no wiki exists. If openwiki/ already exists, it refreshes that documentation from repository changes. By default, the CLI stays open after each run so you can send follow-up messages. Use -p or --print for a one-shot non-interactive run that prints the final assistant output.

openwiki will automatically append prompting to your AGENTS.md and/or CLAUDE.md files to instruct your coding agent to reference it when searching for context. If the file does not already exist in your repository, OpenWiki will create it for you.

On the first interactive run, OpenWiki will have you configure your inference provider, API key, and LLM. You will also be able to set a LangSmith API key to trace your OpenWiki runs to a LangSmith tracing project named "openwiki" (optional).

These configuration options and secrets will be saved to ~/.openwiki/.env on your local machine.


Customizing


OpenWiki supports OpenRouter, Fireworks, Baseten, OpenAI and Anthropic out of the box. By default, there are a few models pre-defined (GLM 5.2, Kimi K2.6, Sonnet 5, etc) but for each inference provider, OpenWiki will allow you to specify your own custom model ID.

If there's an inference provider or model you'd like to see added, please open a PR!





Original: https://github.com/langchain-ai/openwiki · Discussion
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Jim Keller's startup is building a factory to mass-produce small chip fabs

tomshardware.com · 46 points · Discussion





[image: Atomic Semi rebrands as Fab2 and shifts operations to Texas]
 (Image credit: Fab2)





Atomic Semi, the semiconductor tooling startup founded by chip architect Jim Keller and DIY fabrication pioneer Sam Zeloof, has rebranded as Fab2 and moved its operations to Texas, according to the company's new site at fab2.com. The rebrand recasts the company around the idea they're calling a "fab fab," a factory that mass-produces small semiconductor fabs and the tools inside them.
Fab2 designs and builds every tool in its fabs in-house, from pumps, valves, and gas lines to lithography and the vacuum chambers that house it. The company assembles those components into machines, the machines into complete fabs, and then aims to mass-produce the fabs themselves. It pairs the hardware with Studio, an in-browser, collaborative EDA tool for layout, schematic, and simulation work, previously branded as Atomic Studio.
Rather than moving 300mm wafers through ginormous production lines, Fab2 targets small, software-defined fabs that pattern chips far smaller than a wafer and turn prototypes around in hours. Zeloof built the concept's proof point as a teenager, fabricating lithographic chips in his parents' garage down to roughly 300nm features before co-founding this company with Keller in 2022.
The method's main constraint, however, is throughput. Electron-beam lithography writes patterns directly rather than projecting them through a mask, which makes it slow: a single patterning step on a small chip can take far longer than an EUV scanner needs to expose an entire 300mm wafer. That's a big tradeoff that only really suits prototyping and low-volume runs rather than high-volume production at commercial foundries.
Fab2 now operates three sites: a 120,000 square foot facility in Austin serves as the new headquarters for research and production, a 30,000 square foot site in Lockhart houses the "fab fab" itself, and the original 25,000 square foot "garage fab" remains in San Francisco.
Fab2 said it shifted its hiring focus to Texas after four years in California, and Tracxn lists the company at around 84 employees as of May 2026. The startup raised a reported $15 million seed round in 2023, led by the OpenAI Startup Fund, at a valuation of about $100 million, with angel backing from Naval Ravikant, Nat Friedman, and Fred Ehrsam.
In moving to Texas, Fab2's model of many small, printable fabs now sits beside the likes of Tesla and SpaceX, which announced Terafab back in March, a single Austin megafab targeting a terawatt of annual compute at a cost of up to $119 billion. The contrasting businesses are clearly not competitors; Fab2 sells small fabs and prototyping speed, while Terafab is built for high-volume AI. But they represent competing answers to the same question of how the U.S. should expand its chipmaking capacity — consolidate everything in massive manufacturing campuses, or distribute production across many small, replicable fabs?
Get Tom's Hardware's best news and in-depth reviews, straight to your inbox.
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Mr. Baby Paint and accidentally discovering a new cellular automata

tekstien-marginaalien-keskus.aalto.fi · 39 points · Discussion



    
      
      Heikki Lotvonen | written on 4.2.2026

      I spent a better part of December on building Mr. Baby Paint, a radically simple co-op drawing app for toddlers & accidentally discovering a flood-fill cellular automata, plus developing pixel-fattening algorithms for bitmap fonts.

    

   
    
       
    Designing software for toddlers: Mr. Baby Paint

    
      I also managed to make and release a new editor during December! It's called Mr. Baby Paint [link: https://glyphdrawingclub.itch.io/mr-baby-paint].
    

    
    
      My 3-year old kid wants to participate in everything I do, including computer stuff. He enjoys pressing the springy keys, wiggling the mouse, making it do clicky sounds, and spinning the wheel. But with that kind of skillset, there's not yet a lot he can do with the computer. All I could think of is two things: experimental keyboard-smashing poetry in a text editor, or "action paint" in a drawing app.
    

    
      We tried both Wordpad and MS Paint. As simple as it gets, I thought. While he did manage to draw some beautiful but random scribbles and produce interesting yet unintelligible letter poems, overall the experience was more frustrating than fun. Because his mouse movements and clicks were haphazard and erratic, and key presses random, I had to constantly intervene to bring back the typing or drawing mode after he "mis"clicked some random menu, toolbar or taskbar item. And changing colors, fonts or other options also meant I had to take the mouse away from him for a bit. He found these interruptions annoying, because he just wanted to keep playing. (But for some reason, when the computer is off, he's not interested in playing with them.)
    

    
    
      So, Wordpad or MS Paint wouldn't do, and I couldn't find anything else that would be simple enough for our needs and his skillset. So, I had to make my own. And I wanted to tackle this task with the same seriousness that I would any other software project, and really think how to design a good software experience for toddlers (in co-op with their carers).
    

    
      The result is a radically simple drawing app called Mr. Baby Paint. At first I thought because the app is simple, that it would be a simple to do, but it turned out to be a much more interesting challenge than I expected, and it produced some surprising outcomes, like accidentally discovering a flood fill based cellular automaton.
    

    Requirements

    
      The minimum viable product I envisioned for this drawing app is as follows: a fullscreen blank canvas with no menus or toolbars, where clicking and dragging the mouse draws directly on the screen. My kid sits on my lap controlling the mouse while I handle keyboard shortcuts with my left hand — CMD+S to save his drawings and CMD+E to clear the canvas. The entire screen is the drawing area, and nothing breaks the experience, not even if he smashes the keyboard.
    

    
      But, I also wanted the app to be slighlty more interesting and fun than that and really encourage drawing and creative play. Every action should be rewarding, whether they were intentional or not. So every action either makes a mark, produces a sound effect, visual effect, or a combination of these. There's no way to "mess up". 
    

    
      So, left-click draws, scroll drops sand and right-click paintbuckets. The faster you draw, the more paint splatter it produces. 
    

    
    
      One of the problems I had was that when you move the mouse really fast, the computer doesn't actually register the movement as a fluid continuous
      curve, but as discrete points in space captured every few milliseconds. This is fine for normal computer use, but
      unuseable for a drawing app where you want to draw a continuous line. Most drawing apps solve this by connecting
      each point with a line, which works great for moderately fast mouse movements. But, toddler mouse movements can be
      really fast, so the distance between the captured mouse positions can be tens or hundreds of
      pixels apart, making the supposedly fluid curve look very angular. I solved this by using a Catmull-Rom spline to
      connect the points, which creates a smooth continuous curve between points. Then, I just stamp the brush texture
      along the curve every 1px. This approach was laggy for larger brushes, so I had to limit the stamping distance for
      them.
    

    The UI

    
      Instead of requiring precise mouse control, I made use of the erratic mouse movement: moving the cursor anywhere on the screen edges changes some setting:
    

    
      	
        Left edge of the screen is divided into 16 segments, which controls the brush size AND the selected font.
      

      	
        Bottom edge of the screen is also divided into 16 segments, for selecting one of 16 colors.
      

      	
        Top edge is divided into 64, for selecting one of the following characters: "A B C D E F G H I J K L M N O P Q R S T U V W X Y Z a b c d e f g h i j k l m n o p q r s t u v w x y z 0 1 2 3 4 5 6 7 8 9 ! ?". 
        One of the fonts is a set of icons and shapes instead.
      

      	
        Right edge is divided into just two: circle and square brush.
      

    

    
    

    
    

    

    Co-op paint 

    
      In reality, it's not really meant for toddlers to use all by themselves, but the idea is to (of course) do this activity together with a toddler — so it's more like a co-op paint for parents (or other carers) and toddlers. All of the more complex functionalities are meant to be activated with a keyboard shortcut by the parent while the toddler can focus on the main thing, drawing, without any unneccessary interruptions. For example, it can be difficult for young kids to actually hold down the left mouse button, so a parent can hold down the Alt (or Option on Mac) key to trigger the draw function while their child just moves the mouse around. Other keyboard shortcuts include:
    

    
      	Draw with Left-Click or hold down Option/Alt

      	Fill with Right-Click or Cmd/Ctrl + X

      	Pour sand with Mouse Scroll or hold down Enter

      	Pause fill and sand falling with Spacebar

      	Save the drawing with Cmd/Ctrl + S

      	Erase the drawing with Cmd/Ctrl + E

      	Undo with Cmd/Ctrl + Z

      	Redo with Cmd/Ctrl + Shift + Z

      	Close a stroke (drawn line) with Cmd/Ctrl + C

      	Select circle brush with Cmd/Ctrl + B

      	Select square brush with Cmd/Ctrl + R

      	Change color with Alt + Number and Cmd/Ctrl + Number

      	Open/close menu with ESC

    


    Fill tool & accidentally discovering a sort of cellular automata

    
        In most drawing apps the fill tool is instant, but I was inspired by Mario Paint [1] where you can actually see the fill happen slowly in real time. It's satisfying to watch it go. In Mario Paint, filling starts at the cursor position, filling line by line in both upwards and downwards direction. In Mr. Baby Paint the flood fill also grows left and right.
    

    
      In Mario Paint you have to wait for the fill to finish before you can start another one. However, I found that to
      be unintuitive and unfun in my app. I didn't want any action to block drawing, I wanted multiple fills and drawing
      to happen simultaneously.
    

    
      But when I implemented that function, I accidentally discovered a flood fill based cellular automata. And by "discovered", I
      mean it literally: I was just test spamming the flood fill until patterns started to emerge!
    

      
    
      Here's how: I started a new flood fill near the inside edge of another growing flood fill. Because the "growth
      budget" for flood fills is shared among all flood fills, and are capped at growing 1000 pixels per frame, newer
      flood fills grow faster than older ones because they are smaller. So, the smaller fill started
      colliding with the still-growing edge of the older fill. And then, I placed yet another flood fill with the same
      color as the first one, they all started collapsing into each other, forming very organic looking patterns that
      ripple and shift. It's semi-stable: they can go for thousands of generations before settling into a stable
      oscillating pattern, or sometimes one flood "wins" and the others disappear. It's a fun glitch so I left it in.
    

    
      (Technical sidenote: I do everything on the CPU in one thread, so calculations are sequential, which is required
      for the flood fill automata to work. I did try a GPU version with a compute shaders, but while it's faster and
      produces no lag, it's somehow more boring. The inherent slowness of CPU based calculations is a deliberate design
      choice, although I did my best to keep everything running at reasonable framerates.)
    

    
      My friend Adel also suggested I try different fill patterns, so I made a little demo where the fill color automatically changes between black and white, so the glitch is super easy to achieve.
    

    
      Instructions: Click to start a fill, and then immediately start another fill close to the inner edge of the first fill. Patterns should start to emerge. You can also click the "Auto" button" and wait until patterns emerge. You can design and customize the fill patterns, and even change them mid-fill. Download the image by right-clicking on the canvas, then Save Image As...
    

    
    
      Mr. Baby Paint is also the first app I sell. Just wanted to see what that entails. I've sold about 30 copies so far! It's available for Mac, Windows and Linux and you can get it on itch.io for 4.99$.
    

    Pixel fattening

    
      Mr. Baby Paint has 16 fonts. Most of them are from various old school computers, like the original Apple Macintosh. I sourced them from Rob Hagemans' Hoard of bitfonts [2]. But I wanted to also make a few of my own, so I used my single stroke font editor for that. It already had a bitmap renderer, which draws the fonts with 1px strokes, which I could use for the textures. But 1px stroke is awfully thin and I wanted something thicker, and because I didn't want to do it by hand, I made a dozen experimental pixel-fattening scripts that could do it for me.
    

    
      Here's the original I wanted thicker, straight from my single stroke vector font editor:
    

    
    
      The first idea was extremely simple: sample each pixel, and place a bigger square at every black pixel. This was of course not great, because it would fill in important details in lettershapes and generally look quite clunky:
    

    
    
      So I tried to preserve the details and gaps, while increasing the line width...
    

    
      I tried Jump flooding algorithm (JFA) distance field with second-nearest component distance to stop expansion at the midpoint between components:

      
      Which didn't work so well, so then I tried JFA distance field with angular gap detection (finds black pixels in opposing directions >90° apart) to estimate and preserve gaps:

      
      Which looked promising, so then I tried the same as #2 but adding a post-processing hole-fill pass that fills white pixels surrounded in all 4 cardinal directions:

      
      Which was even more promising, so then I tried JFA distance field with white-space skeleton (medial axis ridge) detection (pixels near the skeleton are masked to preserve gaps):

      
      Which was already pretty good... but I just had to keep going, so then I tried adaptive per-pixel radius, which uses JFA to compute distance to the nearest different component, then shrinks each pixel's expansion radius to maintain a minimum gap:

      
      I should have stopped at #4, but had to then try the same angular gap method as #2 but with a diagonal tolerance offset and a post-process pass that fills isolated white pixels surrounded by 7+ black neighbors:

      
      Then I got the itch to try a signed distance field (SDF) via JFA combined with 16-direction ray-casting to compute per-pixel maximum safe expansion before hitting an opposing gap boundary:

      
      ...and then I tried a SDF via JFA with per-pixel 8-direction ray-casting narrow-gap detection at render time (so it skips pixels found to be in the middle of a narrow gap):

      
      ...and a JFA distance field with 8-direction ray-cast gap detection using a distance-ratio threshold between the two nearest components:

      
      ...and Meijster's exact Euclidean distance transform with Union-Find CCL and Voronoi boundary gap detection:

      
      ...and an iterative 1px dilation with collision detection which locks pixels where two different components would meet, controlled by a gap-width delay parameter:

      
      ...and a topology-preserving iterative dilation which after each 1px expansion backs out any pixel that would merge separate white regions. Or that's the theory, but it failed completely and just resulted in the original crude version:

      
      ...and finally, before snapping out of it, a JFA Voronoi boundaries as watershed lines that can never be crossed, plus a white-region merge check as a second guard:

      
    

    All pretty interesting, but none that were perfect. I settled with method #4:

    
    
      ...which I manually edited and cleaned up in Aseprite:
    

    
    
      And here's how it all looks in Mr. Baby Paint. The bigger font is another version with same skeleton, just different size and different stroke applied.
    

    
    
      Overall, I'm pretty happy about it! It's chunky, fun and fits Mr. Baby Paint quite well. And now I have a full bitmap based font pipeline that produces different weights and styles quite easily from the same source.
    

    
      Here's a few extra tests I made. The details are weird, but overall they're surprisingly legible!
    

    
    
    
    
      Then I have a few of the "failed" tests, but even they're quite legible and could be used effectively in some situations:
    

    
    
    
      And, it works for drawings too! Or any image basically.
    

    
    
    
      And here I've used it for some Ruusut promotional material:
    

    

    
      Links

      	Mario Paint gameplay: https://youtu.be/MX3HERvqHwI?t=312

      	https://github.com/robhagemans/hoard-of-bitfonts

    


    
      show page source
      

    

    
    
    

    




Original: https://tekstien-marginaalien-keskus.aalto.fi/residenssi/heikki/blog/004-december-2/ · Discussion
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Why DMARC's new "NP" tag can fail with DNSSEC

dmarcwise.io · 35 points · Discussion

The recently updated DMARC specification, published as RFC 9989, introduces the new np tag. Its purpose is to specify the policy that receivers should apply when the sender domain is a non-existent subdomain of the domain where the DMARC record is published.
 We discovered that the definition of “non-existent domain” contained in RFC 9989 clashes with another recent specification, RFC 9824, known as ”Compact Denial of Existence in DNSSEC”, resulting in the np tag not always working as expected. Although DNSSEC usage is far from being widespread, the issue affects all domains using DNSSEC with major DNS providers like Cloudflare, NS1, AWS Route 53 and Azure.
 We raised the issue with the IETF working group responsible for DMARC: the issue was acknowledged but no solution was agreed upon. In this article, we’ll explain the whole story and try to assess the impact of this incompatibility.
 [image: Written by a human, not by AI.] The new np tag
 In May 2026, the IETF published an updated version of the DMARC specification, consisting of three documents. RFC 9989 introduces a new DMARC record tag called np, standing for non-existent subdomain policy.
 In a DMARC record, it looks like this:
 v=DMARC1; p=none; sp=quarantine; np=reject;
 The policy specified by the p tag applies to the domain where the record is published, the sp tag applies to existing subdomains of the policy domain that do not publish their own DMARC record, while the np tag applies to non-existent subdomains.
 Setting different policies is helpful when you want to “block” malicious email on unused subdomains while keeping a less strict policy on the other subdomains.
 Non-existent subdomains in the DNS
 The DMARC RFC defines non-existent domains as follows:
 For DMARC purposes, a non-existent domain is consistent with the term’s meaning as described in RFC8020. That is, if the response code received for a query for a domain name is NXDOMAIN, then the domain name and any possible subdomains do not exist.

 This is a common definition, nothing surprising. DNS servers typically return the NXDOMAIN response code to signal that the queried domain name and all its subdomains don’t exist, meaning that they do not have any DNS record associated with them. Here’s an example:
 ~ ❯ dig non-existent-subdomain.rai.it +noall +comments +answer
;; Got answer:
;; ->>HEADER<<- opcode: QUERY, status: NXDOMAIN, id: 17031
;; flags: qr rd ra; QUERY: 1, ANSWER: 0, AUTHORITY: 1, ADDITIONAL: 1

;; OPT PSEUDOSECTION:
; EDNS: version: 0, flags:; udp: 1232
 A different situation is when the specific resource record type that was requested is not found, but other record types for the queried domain exist. In that case, the DNS name exists so the server can’t return NXDOMAIN. It would instead use NOERROR with an empty answer section, also known as NODATA.
 (A previous experimental extension to DMARC, RFC 9091, specified that non-existent domains are those where there is an NXDOMAIN or NODATA response for A, AAAA, and MX records, explicitly mentioning that this is a broader definition than that in RFC 8020. This definition was changed when it was incorporated into RFC 9989.)
 In the above example, we can determine that the non-existent-subdomain.rai.it name and all its subdomains don’t exist.
 On the other hand, in the following example we can determine that the domain news.rai.it doesn’t have MX records, but it exists because it has other record types:
 ~ ❯ dig news.rai.it MX +noall +comments +answer
;; Got answer:
;; ->>HEADER<<- opcode: QUERY, status: NOERROR, id: 37891
;; flags: qr rd ra; QUERY: 1, ANSWER: 0, AUTHORITY: 1, ADDITIONAL: 1

;; OPT PSEUDOSECTION:
; EDNS: version: 0, flags:; udp: 1232
 In the DNSSEC world, things get a bit more complicated.
 DNSSEC in short
 DNSSEC is a security extension for DNS that lets resolvers verify that DNS answers are authentic and haven’t been tampered with. It does so by adding cryptographic signatures that resolvers can verify.
 In the following example we explicitly ask the DNS resolver to return DNSSEC-related data. We can see that the DNS response contains an additional record in the ANSWER section, with type RRSIG.
 ~ ❯ dig dmarcwise.io +dnssec +noall +comments +answer
;; Got answer:
;; ->>HEADER<<- opcode: QUERY, status: NOERROR, id: 49227
;; flags: qr rd ra; QUERY: 1, ANSWER: 3, AUTHORITY: 0, ADDITIONAL: 1

;; OPT PSEUDOSECTION:
; EDNS: version: 0, flags: do; udp: 1232
;; ANSWER SECTION:
dmarcwise.io.		892	IN	A	94.237.30.173
dmarcwise.io.		892	IN	A	94.237.26.215
dmarcwise.io.		892	IN	RRSIG	A 13 2 900 20260801080000 20260704073000 20768 dmarcwise.io. bPF4BFfnETKC4GGwrmi0xlOzvBaotX8DG5E8/rpmelxoXJ2eA8RJtUrN JVFjFVCq5ZP/Ul9XYgT86c8Vw5Y4Sw==
 The RRSIG record contains the signature that the resolver verifies. The verification process involves querying other records in the zone (DNSKEY), and in the parent zone (DS), moving upward in the DNS hierarchy until the root zone is reached.
 Denial of existence in DNSSEC
 In standard DNS, queries for non-existent domains produce replies with an empty answer section, as we’ve seen above. This doesn’t play well with DNSSEC because an empty ANSWER section contains no records, so there’s nothing to sign.
 DNSSEC solves this using the NSEC record type. Instead of signing the non-existent name, it identifies an existing name coming before the requested name and reports the next existing name in canonical DNS order, proving that the requested name does not exist between them. The NSEC record is then signed so that any alteration can be detected. The DNS response code remains NXDOMAIN.
 For example, a zone may contain the following domain names:
 a.example.com
z.example.com
 When we query domain f.example.com, which doesn’t exist, the response will say:
 a.example.com 300 IN NSEC z.example.com. A RRSIG NSEC
 It confirms that f.example.com doesn’t exist by letting us know that a.example.com exists and that the following domain in the canonical DNS ordering is z.example.com, with record types A, RRSIG and NSEC. Nothing else exists in between.
 In practice, it’s slightly more complicated than this, because we also need a second NSEC record to prove that no wildcard record exists that would have covered f.example.com.
 One exception is when we want to say that the domain name exists, just not with that record type. In this case, we can use just one NSEC record, as above, and list which record types exist.
 Nowadays, many DNS servers use a variant of NSEC called NSEC3, which uses hashed names instead of the original names to make it harder for attackers to “walk” the DNS zone and enumerate all the domain names contained in it. For this to work, we then need a third NSEC3 record to prove that the “closest encloser” exists.
 In the worst case we’re now at 8 records in total (SOA + SOA RRSIG + 3x NSEC3 + 3x NSEC3 RRSIG), just to prove that a domain doesn’t exist. In some cases, this can approach the size limit of DNS UDP packets, potentially causing truncated responses and a switch to TCP.
 ~ ❯ dig non-existent.rcodezero.at +dnssec +noall +comments +authority
;; Got answer:
;; ->>HEADER<<- opcode: QUERY, status: NXDOMAIN, id: 28077
;; flags: qr rd ra; QUERY: 1, ANSWER: 0, AUTHORITY: 8, ADDITIONAL: 1

;; OPT PSEUDOSECTION:
; EDNS: version: 0, flags: do; udp: 1232
;; AUTHORITY SECTION:
rcodezero.at.		30	IN	SOA	ns1.rcodezero.at. rcodezero.ipcom.at. 2025113549 10800 3600 604800 30
rcodezero.at.		30	IN	RRSIG	SOA 13 2 3600 20260716000000 20260625000000 61192 rcodezero.at. m2lRXWLkudZ/DMpS0VPiaNwkN2Wak44JjLNM2VsfY4pwOuVeEOE+Yip5 g4QaVC4vOhuTDikl6RG2XbTJhJIIjQ==
5fck5kit9i35fg68phiu98n07jqtcbe5.rcodezero.at. 30 IN NSEC3 1 0 0 - 5O2N7HE1TQ836ADQ0G40SEJUHNT866RF A NS SOA TXT AAAA RRSIG DNSKEY NSEC3PARAM
5fck5kit9i35fg68phiu98n07jqtcbe5.rcodezero.at. 30 IN RRSIG NSEC3 13 3 30 20260716000000 20260625000000 61192 rcodezero.at. Ix74l+UIyGSWfhymQJgrHRceKtzla5yCyF56yZfawS4JLak+ECXniLoM MMEZKF+2Q4jQ+UeLV6+oT54wov1YJw==
dqj11be2u7pvv034803fs4s4v1i77o5c.rcodezero.at. 30 IN NSEC3 1 0 0 - EH6FBIEDOMTC5LBAADQPMESG8V80K14I
dqj11be2u7pvv034803fs4s4v1i77o5c.rcodezero.at. 30 IN RRSIG NSEC3 13 3 30 20260716000000 20260625000000 61192 rcodezero.at. q7ydqY3L8MgC+HvuFVLSnuGkvoGLbWu8UDGFQgAPYU9wRQTTG2dmULl8 vFvPnXRWwIGzpMBQDzyODDCXnIjjPw==
goujsva9gi69p68758u2bmh1b09fm0d4.rcodezero.at. 30 IN NSEC3 1 0 0 - K93HCBG8K15UQVA0LORHV7CSPS32A51P A AAAA RRSIG
goujsva9gi69p68758u2bmh1b09fm0d4.rcodezero.at. 30 IN RRSIG NSEC3 13 3 30 20260716000000 20260625000000 61192 rcodezero.at. /dvDo61kcqHe6UN4YzMCXjGbSgsaC9CRNMmG30BaZPBDLJNrGxVMyMZs ijtpeHOrSfIfW/MPAi/s6Mp8sZ0zhw==
 Another issue with this denial of existence approach is that some DNS providers, famously Cloudflare, sign DNS answers on the fly, instead of having pre-computed signatures. This is known as online signing. The problem is that to produce the NSEC records, the server needs to know not only the data for the record itself, but also the rest of the zone, to determine the previous and next record.
 Minimally covering NSEC records
 An initial attempt to better support online DNSSEC signing was introduced very early in 2006 with RFC 4470, titled ”Minimally Covering NSEC Records and DNSSEC On-line Signing” and informally known as “white lies”.
 The core idea is that instead of responding with actual domain names in an NSEC record, authoritative servers can make up a previous and next name that are slightly before and after the queried name. While this helps deploy DNSSEC with online signing, it can still require two NSEC records, so the DNS answer is still quite large compared to unsigned NXDOMAIN answers.
 Compact denial of existence
 The turning point came in 2016, when Cloudflare implemented DNSSEC and chose not to use standard NSEC, NSEC3 or white lies, but a new method they initially called ”black lies“.
 The fundamental idea is to return a NOERROR response instead of NXDOMAIN for a non-existent domain, claiming that the name exists but has no records for the queried type. With this approach, just a single NSEC record is needed.
 The DNS answer then becomes very compact: as seen in the following example, to prove that non-existent.ietf.org does not exist there’s only one NSEC record claiming the next domain is \000.non-existent.ietf.org.
 ~ ❯ dig non-existent.ietf.org +dnssec +noall +comments +authority
;; Got answer:
;; ->>HEADER<<- opcode: QUERY, status: NOERROR, id: 1086
;; flags: qr rd ra; QUERY: 1, ANSWER: 0, AUTHORITY: 4, ADDITIONAL: 1

;; OPT PSEUDOSECTION:
; EDNS: version: 0, flags: do; udp: 1232
;; AUTHORITY SECTION:
ietf.org.		1726	IN	SOA	jill.ns.cloudflare.com. dns.cloudflare.com. 2408613648 10000 2400 604800 1800
non-existent.ietf.org.	1726	IN	NSEC	\000.non-existent.ietf.org. RRSIG NSEC TYPE128
non-existent.ietf.org.	1726	IN	RRSIG	NSEC 13 3 1800 20260705100533 20260703080533 34505 ietf.org. 4J0vQB8RCW6ZcVBz7euKBbQcGYIP3IS1QqACdSJHh9kCUGIaWxMgQyXq ujBP+LQvuoJcCxn8rSKYin3ZDX5wmw==
ietf.org.		1726	IN	RRSIG	SOA 13 2 1800 20260705100533 20260703080533 34505 ietf.org. 11YLhkreISTOxD0rO3OLTJUFtJOReQOxy9x6KzTXSTEENmoFuzriHr10 Q+j+pkrMde4qzp9X7J+OKlA0kBB1tQ==
 This method is valid from a DNSSEC-validation perspective because it builds on the existing specifications, as Cloudflare says:
 RFC4470, White Lies, allows us to randomly generate next names in NSEC. Not setting the second NSEC for the wildcard subdomain is also allowed, so long as there exists an NSEC record on the actual queried name. And lastly, our lie of setting every record type in NSEC records for NODATA, is okay too –– after all, domains are constantly changing, it’s feasible that the zone file changed in between the time the NSEC record indicated to you there was no MX record on blog.cloudflare.com and when you queried successfully for MX on blog.cloudflare.com.

 This method is now used by many large authoritative DNS providers, including Cloudflare, NS1, AWS Route 53 and Azure DNS (full list below).
 Despite its popularity, the main drawback of this approach is that you lose the explicit NXDOMAIN response code. Many applications rely on it to determine when a domain does not exist, including DMARC software when evaluating the np tag (more on this below).
 Compact denial becomes RFC 9824, with the NXNAME signal
 After Cloudflare introduced DNSSEC “black lies”, an effort was started to standardize the approach and find a proper solution to the NXDOMAIN visibility issue. This process completed in September 2025 with the publication of RFC 9824, or ”Compact Denial of Existence in DNSSEC“.
 The base technique is the same as that used by Cloudflare since 2016, but it evolved to improve compatibility with the DNS ecosystem that still relies on reading the NXDOMAIN response code. As one of the authors of the RFC explains, this caused issues in internal Salesforce systems:
 This technique to respond to queries for non-existent names with NODATA rather than the traditional NXDOMAIN response was originally devised by Cloudflare. I became involved when NS1 (one of our key DNS providers) also implemented it, and negatively impacted a variety of tools at Salesforce due to the critical loss of the NXDOMAIN signal. I worked with Jan Vcelak of NS1 at that time to devise the ENT sentinel that allowed precise distinguishability for non existent names.
 In early 2023, Christian Elmerot (Cloudflare) and I got together to propose to standardize the protocol in the IETF. Subsequent work involved redefining the NXDOMAIN distinguisher (the “NXNAME” pseudo RR that appears in the Type Bitmaps field of an NSEC record), and a signaled mechanism to optionally restore the NXDOMAIN response code utilizing a new EDNS header flag (Compact Answer OK).

 The compact denial of existence specification therefore requires authoritative name servers to explicitly expose the fact that a domain is non-existent by adding the NXNAME signal to the NSEC or NSEC3 record.
 In this example, the compact NSEC record proves that the domain name a.example.com does not exist, because the NXNAME bit/type is set:
 a.example.com. 300 IN NSEC \000.a.example.com. RRSIG NSEC NXNAME
 The following is a real-world example of a domain name that doesn’t exist. Notice the TYPE128 flag, which corresponds to NXNAME, in the second record in the AUTHORITY section. (The current stable version of dig, included in BIND 9.20, does not fully support NXNAME.)
 ~ ❯ dig doesnotexist.cloudflare.com MX +dnssec +noall +comments +authority
;; Got answer:
;; ->>HEADER<<- opcode: QUERY, status: NOERROR, id: 61680
;; flags: qr rd ra; QUERY: 1, ANSWER: 0, AUTHORITY: 4, ADDITIONAL: 1

;; OPT PSEUDOSECTION:
; EDNS: version: 0, flags: do; udp: 1232
;; AUTHORITY SECTION:
cloudflare.com.		291	IN	SOA	ns3.cloudflare.com. dns.cloudflare.com. 2407081620 10000 2400 604800 300
doesnotexist.cloudflare.com. 291 IN	NSEC	\000.doesnotexist.cloudflare.com. RRSIG NSEC TYPE128
cloudflare.com.		291	IN	RRSIG	SOA 13 2 300 20260705103523 20260703083523 34505 cloudflare.com. u6pDc961FGq0rOBLW8c7D8cjPgW3keDM16d18INAPfACEF6WcyRmr9y3 EOJfv3AT9DdvHP6HZjPF9nY6v+WpIg==
doesnotexist.cloudflare.com. 291 IN	RRSIG	NSEC 13 3 300 20260705103523 20260703083523 34505 cloudflare.com. PGff3k7iGs3XPYbwYVtaRAqZO3o6Y6AK32ukfIShZU6YlHWyuEFv98Pc dJ1hzE010gOcEGz2tMgFS7uCf8sROQ==
 To ensure compatibility with existing DNS software that still expects NXDOMAIN, optional features for restoring the response code were introduced, as we’ll see in the next section. They are, however, optional, and the RFC explicitly mentions that if a DNS resolver doesn’t implement these measures it’s up to the client to read the NXNAME bit to infer domain non-existence:
 In the absence of this, tools that rely on accurately determining nonexistent names will need to infer them from the presence of the NXNAME RR type in the Type Bit Maps field of the NSEC record in NODATA responses from these servers.

 Let’s see how these NXDOMAIN restoration methods work, what they leave out and what their real-world adoption rates are, and therefore how RFC 9824 affects DMARC.
 Restoration of NXDOMAIN response code
 We can split DNS queries into two categories: DNSSEC-enabled and non-DNSSEC-enabled.
 When you send a query from your computer, for example when using the dig command, the nslookup command or system primitives for DNS resolution, you’re sending non-DNSSEC queries by default. Technically, this means that the DO flag (“DNSSEC Answer OK”) in the EDNS section of the request is not set.
 When a non-DNSSEC query reaches a recursive DNS resolver, different things can happen:
 	The DNS resolver is not DNSSEC-aware: the authoritative nameserver will normally reply with a conventional unsigned NXDOMAIN response, and everything works normally. This scenario is however of little relevance because most modern DNS resolvers are DNSSEC-aware.
 	The DNS resolver is DNSSEC-aware but not NXNAME-aware: the authoritative nameserver will reply with compact denial of existence (NOERROR and one NSEC record). The client sees no NXDOMAIN.
 	The DNS resolver is DNSSEC-aware and NXNAME-aware: according to RFC 9824, the resolver «could modify the response code from NOERROR to NXDOMAIN in responses they return to downstream queriers». According to our research (June 2026) the main commercial resolvers, such as 8.8.8.8 and 1.1.1.1, and the main open source DNS resolvers, BIND9, Unbound, PowerDNS and Knot Resolver do not restore NXDOMAIN as suggested.

 A DNS query sent from a client to a resolver can have the DO bit set in the EDNS section of the request, informing the DNS resolver that the client knows how to process DNSSEC responses. According to Cloudflare Radar, these queries account for 10-12% of the total queries observed. In this case, if the authoritative nameserver responds with compact denial of existence, it will just pass the response to the client, who therefore sees no NXDOMAIN.
 A DNS client that is aware of RFC 9824 can also set the CO flag, standing for Compact Answers OK, informing the resolver that it knows how to interpret compact denial of existence even if the response code is NXDOMAIN. A resolver implementing RFC 9824 can then set the same flag in the query sent to the authoritative nameserver, which will respond with NXDOMAIN if it implements the optional CO-signaled code restoration. If all hops support this mechanism and set the CO flag, the client receives NXDOMAIN and doesn’t need to read the NXNAME bit. If any of the hops, including the client, doesn’t set the CO flag, the response code is reverted to NOERROR and the client ultimately receives NOERROR.
 This mechanism, defined in Section 5.1 of RFC 9824, is however optional, although «recommended». According to our research, Cloudflare, NS1, AWS Route 53, Azure DNS and Oracle Cloud DNS authoritative servers don’t appear to support response code restoration with the CO flag, while Bunny DNS does. DNS libraries and tools (like dig) don’t set the CO flag by default, even when DNSSEC is requested.
 All response code restoration mechanisms are optional and they don’t appear to be widely deployed currently. Most DNS queries are likely to fall into the non-DNSSEC bucket, and none of the popular DNS resolvers we tested currently restores NXDOMAIN as suggested by RFC 9824.
 When a client decides to request DNSSEC data from a resolver (DO bit), NXDOMAIN restoration does not apply automatically. It needs every hop in the resolution chain to set the CO flag: according to our research (June 2026), popular resolvers BIND9, Unbound, PowerDNS and Knot Resolver don’t set this flag for outgoing queries to authoritative servers.
 Real-world impact
 The issue of a DMARC client not detecting non-existent domains properly is present when the domain uses DNSSEC and its authoritative nameserver uses compact denial of existence.
 Several surveys estimate the percentage of domains using DNSSEC signing at around 8-10%. According to this research conducted in December 2024 on the top one million domains, out of the 73k domains with valid DNSSEC 44% were using NSEC compact denial.
 This is confirmed by the fact that many major DNS providers use compact denial of existence, although full support for RFC 9824 is inconsistent:
 	Provider	Introduced in	Denial	NXNAME	CO support
	Cloudflare	2016	Compact NSEC	✅	❌
	NS1	2019	Compact NSEC	✅	❌
	AWS Route 53	2020	Compact NSEC	❌	❌
	Azure DNS	2025	Compact NSEC	❌	❌
	Oracle Cloud DNS	2024	Compact NSEC3	❌	❌
	Bunny DNS	2025	Compact NSEC	✅	✅

 Some DNS authoritative servers implement NSEC “black lies” but not the full RFC 9824 specification, which requires the NXNAME bit to be set in responses. Notably, Azure DNS mentions implementing RFC 9824 while it’s not true in practice; Bunny DNS mentions supporting “black lies” while fully supporting RFC 9824 in practice. Find the commands used for testing here.
 As for DMARC implementations, we cannot know what closed-source ones do, i.e. whether they support the np tag, how they check for NXDOMAIN, whether they use DNSSEC or are aware of RFC 9824 and the NXNAME bit. We can however determine this for open-source implementations.
 We analyzed the following popular open-source DMARC implementations:
 	OpenDMARC doesn’t fully support the np tag yet, but it enables DNSSEC when available. It does not set the CO flag, so NXDOMAIN restoration would not apply even if supported by the resolver. It is not aware of RFC 9824 and the NXNAME bit.
 	Stalwart (mail-auth) does not fully support the np tag yet, does not use DNSSEC and is not aware of RFC 9824.
 	Mail::DMARC supports the np tag, checks for NXDOMAIN strictly treating NODATA as existence, does not use DNSSEC and is not aware of RFC 9824.
 	Rspamd does not support the np tag, does not use DNSSEC and is not aware of RFC 9824.
 	Postal Systems mailauth does not support the np tag, does not use DNSSEC, is not aware of RFC 9824 but treats both NXDOMAIN and NODATA as non-existence.
 	Maddy (emersion/go-msgauth) does not support the np tag, does not use DNSSEC and is not aware of RFC 9824.

 In summary, support for the np tag in DMARC implementations is still sparse, but those who do follow RFC 9989 strictly by checking for NXDOMAIN. With NXDOMAIN restoration not seen in the real world, domains using DNSSEC and the DNS providers listed above would find that the np tag is not applied correctly.
 To avoid misclassifying a non-existent domain as existent, implementations would need to deviate from the DMARC RFC and also check for the NXNAME bit on NSEC/NSEC3 records (RFC 9824). This short code snippet shows how to do it. Until all DNS providers support all the mandatory parts of RFC 9824, this won’t be perfectly reliable.
 Finally, one aspect to consider is that many mail servers reject mail when the Envelope From domain has no MX or A/AAAA records. When the Envelope From domain and From domain are identical, this may reduce the number of relevant cases. The np tag was nonetheless introduced, so it was probably deemed realistic that a mail receiver reaches the point where the np policy is evaluated.
 Raising the issue at the IETF
 We raised the issue of the incompatibility of the np tag with Compact Denial of Existence on the mailing list of the DMARC working group. You can read the whole thread here. In short, the issue was not found to be suitable for an erratum, which is usually reserved for typos or technical errors (an engineer at bunny.net submitted the erratum report). Opinions differ, but it currently seems unlikely that the DMARC RFC will be revised to mention RFC 9824.
 Further discussion happened in the dnsop mailing list, where it was mentioned that some mainstream resolvers are considering introducing NXDOMAIN restoration, with options including updating RFC 9824 to make response code restoration mandatory (MUST) or strongly recommending it (SHOULD), or changing RFC 9989 (DMARC) to account for RFC 9824.
 At the time of writing, discussions have been stale for a few weeks and there doesn’t appear to be a strong consensus on moving forward with either of these options.
 Conclusion
 Most DMARC implementations don’t currently support the new np tag (non-existent subdomain policy), but when they do, it’s likely that it won’t be applied correctly to DNSSEC-signed domains hosted by DNS providers using compact denial of existence. As we’ve seen, many large DNS providers use compact denial and many domain names using DNSSEC are therefore affected.
 DMARC implementations can choose to deviate from RFC 9989 (DMARC) to account for RFC 9824 (compact denial of existence) and recognize the NXNAME bit on NSEC/NSEC3 records. Alternatively, the solution is to ensure that NXDOMAIN restoration and the CO flag are consistently supported and used in the DNS resolution ecosystem.
 For domain owners, it’s wise to assume that using the np tag will not be guaranteed to work in practice.
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                Recently, I have been successful in making A/UX boot and run stable on my vintage
Macintosh emulator; Snow. A/UX was Apple’s version of UNIX
that ran on the 68k-based series Macs. It required a Memory Management Unit to achieve
process isolation; either the optional 68851 PMMU on the original 68020-based Macintosh
II or the integrated MMU in the 68030- and 68040-based machines. It also required an
FPU; making it only run on the higher end machines such as the Macintosh II series
and later the Quadra, but the LC was out of luck.
A/UX Penelope is a nice resource on A/UX compatibility
info.


You can try A/UX 3.1.1 on the Macintosh IIx emulated by Snow in your browser on
Infinite Mac.


Recently I had the chance to play with a newly archived A/UX 1.1 installation
media set, courtesy of Dominic Sharp, whom I had been talking to on
Tinker Different. Dominic obtained this set and wanted
to archive it publicly, but wasn’t sure about the state of the disks.
I’m not aware of any A/UX 1.1 software being publicly archived; the closest is a
preinstalled image of 1.1.1, which didn’t work yet on Snow at the time.
Dominic agreed to share the set with me so I could give it a try and fix Snow in the
process.


The set consists of 34 floppy images, all 800K GCR. They came as raw flux images,
which I first converted using Applesauce.



[image: Disk in Applesauce]


First, the proper emulated hardware had to be available. Snow emulates the machine,
CPU, FPU and PMMU required, but only emulated the Macintosh Display Card 8-24, which
I wasn’t sure was supported by A/UX 1.x, which is particularly picky about its video
hardware. According to A/UX Penelope, the Macintosh II video card (“Toby”) is natively
supported, so I first implemented this card as an additional option in Snow.


[image: Toby card selection]


Then it was time to get to work with the installation. A/UX came with lovely
very UNIX-y binders, which you definitely needed as the OS and installation
aren’t exactly straight forward.


[image: A/UX binders]


Luckily, that is archived on Bitsavers.
Armed with my digital binders, I proceeded with the installation.


To start off the install, we begin with the “System setup and README” disk. We need
to partition the disk, and then do something counter-intuitive: install System 6 on
a Mac partition. This is because there’s a Mac application that kicks off the A/UX
boot process: SASH; the A/UX standalone shell. This ‘pre-boot environment’ allows for
launching an A/UX kernel and also some disk and recovery operations.


[image: SASH]


Partitioning is through the familiar HD SC Setup and can be pretty straightforward;
the included HD SC Setup includes a template layout for A/UX.


[image: Partitioning in HD SC Setup]


And then, we can move on to install a pretty bare System 6 and afterwards copy the
contents of the “SASH and utilities” disk to the new installation.


[image: Installing System 6]


Now, it’s finally time to actually get into A/UX. This happens by booting off the
“Floppy Launch” disk. This disk autostarts a SASH, launches an A/UX kernel and will
then request the “Floppy Root” disk.  This begins part 1 of the installation, which
formats the A/UX partitions and copies a bootstrapping system into it.


[image: Installation part 1]


At this point, I had to fix a Snow bug, which was causing the modifier keys to be
stuck due to an invalid ADB Talk 2 implementation. Interestingly first time this
is an issue; even A/UX 3.x was fine with it before.


diff --git a/core/src/mac/adb/keyboard.rs b/core/src/mac/adb/keyboard.rs
index 4e828fc..9edf31e 100644
--- a/core/src/mac/adb/keyboard.rs
+++ b/core/src/mac/adb/keyboard.rs
@@ -140,29 +146,34 @@ impl AdbDevice for AdbKeyboard {
                 response
             }
             2 => AdbDeviceResponse::from_iter(
-                AdbKeyboardReg2::default()
+                // The key/modifier bits of register 2 are ACTIVE LOW
+                AdbKeyboardReg2(0xFFFF)
+                    // LED state bits (0..2) are host-controlled and active-high
                     .with_led_numlock(self.keystate[SC_NUMLOCK as usize])
                     .with_led_capslock(self.capslock)
                     .with_led_scrolllock(self.keystate[SC_SCROLLOCK as usize])
-                    .with_numlock(self.keystate[SC_NUMLOCK as usize])
-                    .with_capslock(self.capslock)
-                    .with_scrolllock(self.keystate[SC_SCROLLOCK as usize])
-                    .with_cmd(self.keystate[SC_COMMAND as usize])
+                    .with_numlock(!self.keystate[SC_NUMLOCK as usize])
+                    .with_capslock(!self.capslock)
+                    .with_scrolllock(!self.keystate[SC_SCROLLOCK as usize])
+                    .with_cmd(!self.keystate[SC_COMMAND as usize])
                     .with_control(
-                        self.keystate[SC_LCTRL as usize] || self.keystate[SC_RCTRL as usize],
+                        !(self.keystate[SC_LCTRL as usize] || self.keystate[SC_RCTRL as usize]),
                     )
                     .with_option(
-                        self.keystate[SC_LOPTION as usize] || self.keystate[SC_ROPTION as usize],
+                        !(self.keystate[SC_LOPTION as usize] || self.keystate[SC_ROPTION as usize]),
                     )
-                    .with_delete(self.keystate[SC_DELETE as usize])
+                    .with_shift(
+                        !(self.keystate[SC_LSHIFT as usize] || self.keystate[SC_RSHIFT as usize]),
+                    )
+                    .with_delete(!self.keystate[SC_DELETE as usize])
                     .to_be_bytes(),
             ),
             3 => AdbDeviceResponse::from_iter(
                 AdbReg3::default()
                     .with_exceptional(true)
                     .with_srq(true)
-                    .with_address(Self::INITIAL_ADDRESS)
-                    .with_handler_id(2) // Apple Extended Keyboard M0115
+                    .with_address(self.address)
+                    .with_handler_id(self.handler_id)
                     .to_be_bytes(),
             ),
             _ => {



Then, we reboot to the hard disk where we launch SASH and A/UX for real for part 2
of the installation.


Here I hit another Snow bug: the kernel launch froze waiting for the NCR 5390’s
‘DMA end’ bit. Again; interestingly never was a problem before, even in newer A/UX versions.


diff --git a/core/src/mac/scsi/controller.rs b/core/src/mac/scsi/controller.rs
index 44f3959..a22ab29 100644
--- a/core/src/mac/scsi/controller.rs
+++ b/core/src/mac/scsi/controller.rs
@@ -771,10 +771,13 @@ impl BusMember<Address> for ScsiController {
             NcrReadReg::BSR => Some(
                 self.reg_bsr
                     .with_dma_req(self.get_drq())
-                    .with_dma_end(!matches!(
-                        self.busphase,
-                        ScsiBusPhase::DataIn | ScsiBusPhase::DataOut,
-                    ))
+                    .with_dma_end(
+                        self.reg_mr.dma_mode()
+                            && !matches!(
+                                self.busphase,
+                                ScsiBusPhase::DataIn | ScsiBusPhase::DataOut,
+                            ),
+                    )
                     .with_phase_match(self.phase_match())
                     .0,
             ),



Part 2 leads us through a whopping total of 26 “Installation disks” which contains the actual OS.
As you can imagine, this took a while…


[image: Installation part 2]


If you had a tape drive, you could opt for installing from tape, instead, saving you all that
floppy swapping. Dominic also has this piece of history in his collection. If this tape ever
gets archived, I’m definitely adding an emulated Apple 40SC tape drive to Snow so it is
possible to do an installation from tape.





After the 26 disks, you reboot again, and there’s finally your final A/UX installation,
booted by SASH on hard drive.





Now it was time for some peak UNIX gaming to celebrate. I’m happy Snow managed to get through
this entire installation and A/UX 1.x now also runs smoothly.





You may be wondering if A/UX 1.x has any graphical interface. A/UX 3.x’s is pretty fancy and
even allows you to run Macintosh applications through the ‘mac32’ emulation layer (I have ran
Myst on A/UX 3.x) and even supports X11 applications.


Turns out, if you enter multi-user mode through init 2, you can run some graphical
applications, called Toolbox applications (referring to the GUI ‘Toolbox’ in the Macintosh ROM)
but there are only three such applications available..









Thanks again to Dominic for sharing the disks, which will eventually be publicly archived.
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            You need a webring!

Yes, you!

If you have (1) a personal website and (2) n+0 friends, you should set up a webring.

What is a webring? Well its just a circular linked list of websites that have some topic assiged to it. It could be a hobby, a passion, or just your friends!

The lore behind webrings is pretty deep, I would read more about it here linky. But to be honest, all you need to know is it's just fun.

How does one set up a webring?

The easy but tedious way:

Just manually tell your group to link each other your websites so it loops.

Site A would link to Site B, B to C and C back to A.

The more complexish way

Set up a web server that stores a json file of all your friends websites, then just have a /prev and /next route that will auto navigate.

import ring from './ring.json';

const {members} = ring;

export default {
  /**
   * This is the standard fetch handler for a Cloudflare Worker
   *
   * @param request - The request submitted to the Worker from the client
   * @param env - The interface to reference bindings declared in wrangler.jsonc
   * @param ctx - The execution context of the Worker
   * @returns The response to be sent back to the client
   */
  async fetch(request, env, ctx): Promise<Response> {
    const pathname = new URL(request.url).pathname;
    // get referrer

    const referrer = new URL(request.url).searchParams.get('from') || request.headers.get('referer') || request.headers.get('referrer') || '';
    const currentMember = members.find(member => member.url === referrer);

    if (!currentMember) {
      return new Response('Member not found', {status: 404});
    }

    switch (pathname) {
      case '/':
        return new Response('Zadu');
      case '/next':
        const nextMember = members[(members.indexOf(currentMember) + 1) % members.length];

        // redirect to the next member's URL
        return Response.redirect(nextMember.url, 302);
      case '/prev':
        const prevMember = members[(members.indexOf(currentMember) - 1 + members.length) % members.length];

        // redirect to the previous member's URL
        return Response.redirect(prevMember.url, 302);
      case '/random':
        const randomMember = members[Math.floor(Math.random() * members.length)];

        // redirect to a random member's URL
        return Response.redirect(randomMember.url, 302);
      default:
        // If the pathname does not match any known routes, return a 404 response
        return new Response('Not Found', {status: 404});
    }
  },
} satisfies ExportedHandler<Env>;

I personally used a cloudflare worker for this, since that is free and I don't expect heavy usage from it. You can see the full soure code here.


        


        
                    	Moar: On America’s 250th, the continuing story.
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			There are two things Papa Johns doesn’t like to see: an apostrophe in its name and a hungry customer who’s out of groceries. 

The pizza chain recently tapped NBCUniversal, Instacart and the dentsu-owned media agency Carat for help reaching consumers when they’re low on groceries – and thus more likely to be swayed by a mouth-watering ad. The idea is to reach hungry consumers by “knowing what is in their fridge without being too creepy,” said Carrie Drinkwater, chief investment officer at Carat.

To achieve that goal, NBCU and Instacart created a custom audience of shoppers who regularly purchase grocery staples on Instacart, such as eggs, milk, meat and produce. Based on that data, Papa Johns can determine which days of the week certain consumers are likely to run out of groceries and serve them an ad on NBCU streaming content accordingly. The brand served custom creatives to consumers based on their food preferences – such as whether they buy meat regularly – with QR codes and calls to action such as, “Light on groceries?” or “Empty fridge?” 

Papa Johns’ “Empty Fridge” campaign ran from late April through last weekend on NBCU streaming supply such as Peacock, NBC Sports and NBCU content across streaming distributors. While it’s too soon to digest the results, Papa Johns knows what it’s looking for. 

“Order growth is our No. 1 KPI,” CMO Jenna Bromberg told AdExchanger. Beyond that, Bromberg said, Papa Johns is focused on brand affinity and customer acquisition.

Order up!

Instacart’s data is just one ingredient in Papa Johns’ recipe for reaching hungry consumers with a bare fridge. Another ingredient is the brand’s own understanding of its target audience: pizza lovers. Pairing these data points together is how Papa Johns homes in on consumers who are most likely to order pizza when prompted.

Papa Johns looks at pizza lovers in three categories. The first type is people who have designated nights for ordering delivery, such as a weekly movie or game night. The second group plans pizza for bigger celebrations like birthday parties. And last but not least is the unpredictable pizza lover who orders in spontaneously, such as when their fridge is empty. (Like yours truly.)

These hungry and impressionable pizza lovers are the group that Papa Johns is most focused on because the brand believes its ad is more likely to perform if it’s served at a time of need, Bromberg said. When people are “low on groceries and running out of steam at the end of the week,” she said, that moment is when Papa Johns wants to swoop in with an ad that’s “tailored to their preferences.” For example, Papa Johns served different creatives to consumers based on their shopping patterns on Instacart. These creatives showcased products heavy on particular flavors or ingredients, such as meat, veggies and garlic. “One of our key business challenges,” Bromberg said, is figuring out how exactly to identify and take advantage of the spontaneous moment where consumers make that decision to order pizza.

With Instacart data indicating who has an empty fridge and when, NBCU helped Papa Johns run the appropriate creative within the streaming content that those “empty fridge” households are watching, said Ann Scheiner, EVP of agency partnerships at NBCU.

Please leave us a review

While it’s too soon to judge how well its ads worked, Papa Johns has high hopes of seeing incremental sales due to the novelty and precision of its approach. Instead of running an ad campaign directly on Instacart’s app, Bromberg said, the brand is using Instacart’s data to target streaming viewers based on actual behavior. 

Instacart confirmed that this campaign marks the first time Instacart made its first-party data available for a brand outside of the consumer-packaged goods category to use on NBCU inventory. (Papa Johns is technically in the quick-service restaurant vertical.)

Pairing behavioral targeting with QR codes also creates a higher likelihood that Papa Johns’ creative will elicit results from NBCU viewers.

“QR codes in the advertising space have been a little wonky in terms of results,” Carat’s Drinkwater said, referring to the fact that not everyone feels like scanning QR codes while they’re watching TV. But as consumers gradually become more used to more interactive TV ad experiences, Drinkwater said, Papa Johns expects QR codes will work well on consumers with high purchase intent.

When viewers scan the QR codes on Papa Johns’ latest batch of creatives, they can flip through a carousel of several food products on the brand’s site they can order in that moment.

Based on QR code scans, campaign engagement metrics and previous transaction data, NBCU is measuring incremental sales lift among new customers following exposure to the streaming ads, said NBCU’s Scheiner. NBCU will also complement that measurement with a research study to determine the campaign’s impact in driving sales as part of its efforts to understand incrementality.

It’ll take at least a few more weeks to gather and assess the results. But, in the meantime, what is that noise? 

Oh, right – that must be your stomach growling. (Same.) 
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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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Optimizing an algorithm that's quadratic by design

whatchord.earthmanmuons.com · 12 points · Discussion


          What the engine is doing


          
            WhatChord is an app that watches the notes you play on a MIDI
            keyboard and names the chord as you play it. Press C-E-G together
            and it shows C major. That sounds like a
            dictionary lookup, and for that example it nearly is. The trouble is
            that real playing is rarely so tidy: the same notes can carry
            several legitimate names depending on the surrounding music, players
            leave notes out and add color tones, and a chord can get spread
            across both hands. So the engine does not look chords up. It treats
            naming as a ranking problem: list every plausible
            interpretation, score how well each one fits, then put them in the
            order a musician would expect to read.
          


          Two terms worth explaining:


          
            	
              A voicing is the specific set of notes being
              played, including which one is lowest (the bass). “C-E-G” and
              “E-G, then C an octave up” are two voicings of the same chord.
            

            	
              A candidate is one possible name for a voicing.
              The four notes C-E-G-A can be read as
              C6 or Am7,
              among others, so the engine produces many candidates per voicing
              and has to choose and order them.
            

          


          
            This article is about the last step in the process, the ranking.
            When we built a reproducible benchmark and measured where the engine
            spends its time on a cache miss, the answer was lopsided:
            ranking is roughly 99% of it; scoring is about 1%.
            An uncached analysis of a common seventh chord takes a few
            milliseconds, and nearly all of that time goes toward putting the
            already-scored candidates in order.
          


          Why ranking can’t use an ordinary sort


          
            To sort a list, you hand the language a comparator: a
            function that takes two items and reports which should come first.
            Every general-purpose sort assumes that function describes a
            consistent ordering, and in particular that it is
            transitive: if A belongs before B, and B before C, then A must belong before
            C. Violate that and the sort’s result is undefined. It will not
            usually crash, but it can drop items in nonsensical positions.
          


          
            WhatChord’s comparator is deliberately not transitive. Most of the
            time it ranks two candidates by their fit score, but two kinds of
            musical override can outrank the score:
          


          
            	
              Hard rules are structural overrides for the cases
              where the higher score is simply the wrong name (preferring, say,
              an altered dominant chord over a diminished-slash respelling that
              fits the raw notes but reads worse). A hard rule can promote a
              lower-scoring reading over a higher-scoring one no matter how wide
              the gap.
            

            	
              Tie-breakers apply only when two candidates score
              within a small window of each other (0.20 points, a constant the
              code calls nearTieWindow), capturing musical
              heuristics that a single number can’t.
            

          


          
            Because a hard rule ignores the size of the score gap, you can end
            up with a cycle: A beats B, B beats C, and C beats A. No single
            ordering satisfies all three at once, so there is nothing coherent
            for a sort to return. Hand a cyclic comparator to a general sort and
            the outcome can depend on the candidates’ starting order.
          


          
            So the engine does not sort. It linearizes the relation,
            turning the web of pairwise preferences into one ordered list:
          


          // beats[i][j] == true  =>  candidate i should rank above j.
// The relation may contain cycles: a > b > c > a.
List<Candidate> linearize(List<Candidate> cands, List<List<bool>> beats) {
  final result = <Candidate>[];
  final remaining = { ...allIndices };
  while (remaining.isNotEmpty) {
    // Prefer a maximal element: one beaten by nothing still remaining.
    var pick = firstUnbeaten(remaining, beats);
    // No maximal element means a cycle. Break it by Copeland win-count:
    // how many of the others this candidate beats. Global over remaining.
    pick ??= mostWins(remaining, beats);
    result.add(cands[pick]);
    remaining.remove(pick);
  }
  return result;
}


          
            Two important points. First, to know whether a candidate is “beaten
            by nothing remaining,” you need the full matrix of pairwise results:
            every beats[i][j] combination. Building that matrix is
            n² calls to the comparator, where n is the
            number of candidates. Second, when a cycle blocks progress, the
            tie-break borrows
            Copeland’s method
            from voting theory: count how many of the others each candidate
            beats, and take the one that beats the most. That count is
            global, summed over every remaining candidate. That
            global count is why several appealing shortcuts are unsafe.
          


          The cost is real, and it grows with the chord


          
            The engine builds a candidate for every reasonable pairing of a root
            note with a chord shape it can find in the voicing, so the candidate
            count climbs steeply as you add notes:
          


          
            
              
                	Voicing
                	Notes
                	Candidates
              

            
            
              
                	C major triad
                	3
                	25
              

              
                	Cmaj7
                	4
                	43
              

              
                	Cm7
                	4
                	46
              

              
                	C7
                	4
                	48
              

              
                	Cmaj9
                	5
                	67
              

              
                	Six-note voicing
                	6
                	90
              

              
                	Seven-note dense
                	7
                	131
              

            
          


          
            Even a plain three-note triad produces 25 candidates. We keep a test
            set of deliberately adversarial, ambiguous voicings (an “oracle
            corpus,” so called because each case has a known-correct answer to
            check against), and there the count runs a median of about 75
            candidates and a maximum of 143. Building the pairwise matrix for 75
            candidates means over 5,000 calls to the comparator, a function the
            code calls _decide. Each call historically scanned all
            21 hard rules before settling anything. Because the matrix pits
            every candidate against every other, the work grows with the
            square of the candidate count: it is
            O(n²).
            That is where the time went.
          


          
            The goal was to cut that cost without changing the output. The
            benchmark kept us honest by recording exact operation counts, such
            as how many candidates were built and how many comparisons were run.
            Those integers depend only on the input and the code, never on the
            hardware, so an accidental algorithm change would show up as a
            changed count instead of hiding inside noisy timings.
          


          Win #1: gate the hard-rule scan


          
            The first observation is that almost none of the 21 hard rules can
            possibly apply to a given pair. Each rule fires only for a specific
            structural pairing (an altered-fifth dominant against a remote
            spelling, a complete triad against a deficient inverted reading, and
            so on), and crucially that condition is
            candidate-local: it depends only on a single
            candidate’s quality, extensions, or precomputed features, never on
            the candidate it is being compared against.
          


          
            So each rule gets a gate: a quick test on a single
            candidate that is guaranteed to say “yes” whenever the rule could
            possibly apply. Once per candidate, we precompute a
            bitmask, an integer whose bits flag which rules that candidate is eligible
            for. For a pair, the bitwise AND of their two masks is exactly the
            set of rules both are eligible for, and we check only those.
          


          // Precompute once per candidate: O(n * rules), not O(n^2).
final gateMasks = [for (final c in cands) gateMaskFor(c)];

// A rule needs one operand in each role, so it can only fire when
// both candidates pass its gate. Skipped rules would return null.
final shared = gateMasks[i] & gateMasks[j];
for (final rule in rulesIn(shared)) { ... }


          
            A skipped rule would have returned null anyway, so this is
            provably output-identical, not just empirically
            validated. Candidate generation and scoring are untouched, the
            generation counters stay byte-identical, and the ranking golden plus
            the cycle and hard-rule unit tests pass unchanged. A too-narrow gate
            would silently drop a real decision, so those test suites are the
            safety net.
          


          
            Result: timing for uncached analysis of the adversarial corpus
            dropped about 27%, and everyday voicings sped up
            1.2 to 1.7x. This is a constant-factor win: the same pairwise work,
            done faster. The algorithm is still O(n²).
          


          What didn’t work, part 1: splitting the gate by role


          
            That single combined gate is broad for rules whose “other” side is
            common, like “any slash chord” or “any seventh chord.” One
            refinement is to split each gate into two halves, a role A and a
            role B, and fire a rule for a pair only when the two candidates fill
            opposite roles:
            (maskA[i] & maskB[j]) | (maskB[i] & maskA[j]).
          


          
            We implemented it across all 21 rules. It stayed output-identical,
            with unchanged counters and passing tests. It delivered 1 to 3% on
            typical voicings and roughly 0% on the dense corpus, inside
            benchmark noise. We reverted it.
          


          
            The combined gate had already captured the big win: skipping pairs
            where neither candidate is eligible. Splitting roles only
            trims pairs where both candidates are eligible in the same role, a
            thin slice, and the second mask doubles the precompute. After the
            combined gate, the bottleneck is no longer the hard-rule scan. It is
            the O(n²) machinery itself: the pairwise matrix and the linearizing.
          


          Why candidate reduction broke ranking


          
            If 25 candidates for a triad feels wasteful, the direct move is to
            generate or keep fewer of them. Shrinking the candidate set attacks
            the n² term directly. Unfortunately, it is unsafe because the
            Copeland count is global.
          


          
            	
              Keeping the top N by score throws away
              lower-scoring candidates before the ranking runs. But the
              tie-break is a global Copeland count, so removing candidates
              changes everyone else’s win total. That can reshuffle the
              alternatives the app shows the user. This holds for any N and any
              cutoff; the problem is that the dropped candidates were part of
              what the survivors were measured against.
            

            	
              Dropping candidates earlier, at generation time,
              has the identical problem. You might restrict which roots or chord
              templates are allowed to produce candidates, but any candidate
              removed before ranking is gone from everyone’s win total just the
              same.
            

            	
              The only drop that is provably safe is a
              Condorcet loser: a candidate that loses to every other and beats none, with no
              hard-rule win to its name. But finding one requires the full
              pairwise comparison we were trying to avoid in the first place.
            

          


          
            So candidate reduction looked like a dead end. We set it aside and
            tried to compute the same full ranking faster.
          


          What didn’t work, part 2: the sorted-rank redesign


          
            The next redesign kept the exact same output and tried to compute it
            faster. Start from a cheap first guess at the order: sort by score,
            breaking ties by root note. Call that the seed order. The
            expensive comparator agrees with this cheap seed order on almost
            every pair. It can only disagree in two situations:
          


          
            	
              a hard rule fired, which can only happen between two candidates
              the gate masks already flag as eligible; or
            

            	
              a tie-breaker overruled the score, which can only happen between
              two candidates scoring within 0.20 of each other.
            

          


          
            Every other pair already matches the seed order by construction. The
            theory was that simple voicings, the common live-play case, would
            take a fast exit: check for out-of-order pairs only in the two
            places one can hide, and if there are none, return the seed order
            untouched, skipping the whole n² matrix. If any turn up, fall back
            to the full linearizer.
          


          
            Before building it, we profiled to confirm the redesign even targets
            the right cost. Temporary phase timers inside ranking, over the
            oracle corpus:
          


          
            
              
                	Phase
                	Share of ranking
              

            
            
              
                	Pairwise matrix build
                	97.0%
              

              
                	Linearize
                	2.1%
              

              
                	Features
                	0.4%
              

              
                	Gate-masks
                	0.4%
              

              
                	Seed-sort
                	0.1%
              

            
          


          
            Building the matrix is 97% of ranking, and within that the n² loop
            of _decide calls is 99.8% (allocating the matrix itself
            is 0.2%). Fewer comparisons were the right target.
          


          
            We built it with a safety harness that runs both the fast path and
            the full algorithm during tests and asserts they produce the same
            order (the check is compiled out of release builds). It was correct.
            It also never triggered.
          


          
            The fast path fired on
            zero of every voicing we measured, including a plain C major
              triad.
            Every measured voicing has at least one near-tie pair somewhere down
            its long candidate list that a tie-breaker flips, and a single
            out-of-order pair forces the full fallback. The detection pass added
            work without finding a usable fast path, for a net loss of about 1%.
          


          
            We then tried to re-rank only the
            entangled candidates rather than all n, the ones linked by
            a near-tie or a shared hard rule. To find out how big those tangles
            get, we grouped candidates into connected clusters with a
            union-find. The table below shows how much of each candidate set was in the
            largest connected cluster. A value near 100% means the localized
            fallback would still have to re-rank almost everything:
          


          
            
              
                	Input set
                	Candidates
                	Largest cluster share
              

            
            
              
                	Oracle corpus
                	75 median / 143 max
                	99% median / 100% max
              

              
                	C major triad
                	25
                	100%
              

              
                	Cm7 / C7
                	46 / 48
                	100% / 100%
              

              
                	Cmaj9 / Cm11
                	67 / 90
                	99% / 100%
              

            
          


          
            The biggest tangle is essentially the whole candidate set. Scores
            are packed closely enough that the within-0.20 near-tie links chain
            through almost everything, so re-ranking just the tangle means
            re-ranking nearly everything anyway. There is nothing small to
            isolate.
          


          Win #2: make each comparison cheaper


          
            Since n² is intrinsic (candidates cannot be safely dropped, the
            relation has no locality), the only lever left is the cost of a
            single _decide call. Measuring where pairs go, over a
            corpus pass:
          


          
            
              
                	Pairs
                	Share
              

            
            
              
                	Skippable (score alone decides)
                	20%
              

              
                	Call _decide
                	80%
              

              
                	…of which reach a tie-break
                	5% of all pairs
              

            
          


          
            The tie-break scan is not the cost; only 5% of pairs reach it. The
            bulk is the roughly 75% of pairs that are hard-rule-eligible but
            beyond the tie window: they call _decide, run the gated
            hard-rule loop, and then decide on score anyway. That loop still
            iterated all 21 rules checking the mask bit even when one or two
            bits were set, about 18 million wasted iterations per corpus pass.
            Two output-identical fast paths address that:
          


          
            	
              Score short-circuit: in the pairwise matrix loop,
              when the shared gate mask is empty (no hard rule can fire) and the
              score gap exceeds nearTieWindow, set the result
              straight from score and skip _decide entirely, along
              with its allocation.
            

            	
              Set-bit iteration: inside _decide,
              walk only the set bits of the shared mask, lowest first to
              preserve rule order, instead of scanning all 21 rules.
            

          


          
            Both are provably identical to the old output, carry none of the
            Copeland reshuffle risk, and together bought about
            4% on the adversarial corpus. One guess turned out
            wrong along the way: we expected these comparisons to churn through
            a lot of short-lived memory. But after the short-circuit removed
            about 20% of the per-comparison allocations, total allocation barely
            moved, so a fancier allocation-free version was not worth building.
          


          
            That was the end of the safe per-pair wins. The gate-mask index and
            the per-pair fast paths are bankable and provably identical, but the
            residual is the n² iteration over densely-scored candidates. Under
            the constraint we were holding, there was no lever left. Together,
            the safe optimizations delivered roughly a 30% improvement.
          


          The reframe: we were answering the wrong question


          
            Every conclusion above, the dead-end pruning and the intrinsic n²,
            is correct under one assumption:
            byte-identical output. We had been protecting the
            exact order of every candidate. That was stronger than what the app
            needs.
          


          The user-facing contract has exactly two guarantees:


          
            	the chosen #1 chord is preserved;

            	the set of surfaced alternatives is preserved.

          


          
            The order of alternatives #2 and beyond is not a guarantee.
            Near-tie alternatives are often
            enharmonic
            respellings of one sound, the same notes written different ways, and
            their relative order was already being settled by an arbitrary
            fallback (sort by root note). So the Copeland reshuffle that the
            dead-end argument treats as disqualifying only ever moves output
            that was never pinned down in the first place. The earlier reasoning
            answered “can we prune with byte-for-byte identical output?” (no).
            The product question is “can we prune without breaking the promise
            to the user?” (yes).
          


          
              Pruning never changes a head-to-head comparison between two
              surviving candidates. It only changes the global Copeland count
              used when the linearizer has to break a cycle. That count is
              partly an artifact: a candidate’s total is padded by every
              obviously wrong reading it happens to beat, which says little
              about how it compares with another plausible reading. Dropping the
              unsurfaceable tail removes that padding. The result is not a more
              correct order, since the Copeland count was never a measure of
              musical quality. It is a less arbitrary fallback, no
              longer swayed by how many discarded readings each candidate
              happened to beat.
            


          Choosing the prune margin


          
            The prune keeps every candidate scoring within a fixed margin of the
            top score (rankingPruneMargin) and drops the rest
            before ranking. The catch is that this margin is a
            correctness threshold, not a tuning knob. If it is
            ever smaller than the gap at which a candidate could still have been
            shown to the user, the prune deletes something the user was supposed
            to see. That makes it a worst-case bound, so it would be a mistake
            to set it from an average or a
            standard deviation: a typical-case band would be most likely to fail on the rare
            cases the margin is supposed to protect.
          


          
            How far below the top score can a still-shown candidate sit? Call
            that the surfaced gap. Our first estimate was simple and
            wrong: hard-rule reach plus the 0.20 near-tie window, about 1.8. But
            the engine surfaces every candidate down to the lowest-ranked
            near-tie one, and the linearizer is not strictly ordered by score,
            so a deeper reading can be lifted into the shown band. The measured
            surfaced gap is the binding number, not the reach.
          


          
            The three columns below separate the pieces: reach is how
            far below the top score a hard rule can promote a winner, the
            alternatives band is how far down the ranked list the
            surfaced set extends, and the surfaced gap is the largest
            score gap for any shown candidate. We measured all three on the
            engine with pruning turned off:
          


          
            
              
                	Corpus
                	Reach
                	Alternatives band
                	Surfaced gap
              

            
            
              
                	Oracle (real)
                	1.283
                	1.443
                	1.599
              

              
                	Common (real)
                	1.429
                	1.443
                	1.599
              

              
                	Dense 7–12 (adverse)
                	0.484
                	2.858
                	2.858
              

            
          


          
            We expected dense 8-plus-note voicings, lacking any clean template
            fit, to compress scores and keep the margin safe. The reach half of
            that is right: it collapses from 1.28 to 0.48 as scores compress.
            But reach is not the binding term. The alternative band moves the
            opposite way, because more candidates and more hard-rule cycles let
            the linearization pull deeper readings upward, so the surfaced gap
            grows to 2.858 on dense clusters.
          


          
            A multi-seed adversarial sweep (5,000+ dense voicings, sizes 7 to
            12) held the ceiling at 2.858 (an 8-note cluster), with only four
            voicings above 2.5. Performance was essentially flat across margins:
            the oracle corpus kept about 10 candidates at margin 2.0, 15 at 3.0,
            and 20 at 4.0, all a greater-than-94% reduction in n² pairs against
            the roughly 86-candidate baseline. Speed did not pick the number;
            correctness did. We took
            3.0: it clears the 2.858 adversarial ceiling, keeps
            every surfaced reading on all three corpora, and changes nothing a
            musician sees.
          


          Checking the golden failures


          
            Pruning did break three of our golden tests, the cases
            where we pin exact expected output. Before relying on “order is not
            a contract,” we checked that those three changes were arbitrary
            rather than musically meaningful, cross-checking against outside
            references the way we do for naming questions.
          


          
            Each broken case had the same shape: the #1 pick was unchanged, and
            the shuffle was between alternatives at identical scores
            that spell the same sound two different ways (for example
            A♭7♯5♯11 versus
            G♯7♭5♭13), separated only by the
            root-note fallback. There is no musically correct order between
            them, so pinning one was over-specification. We loosened the goldens
            at the source rather than case by case: the expected alternatives
            assertion became an unordered containment check, so every expected
            alternative must still surface, but its order is free.
          


          Locking it in


          
            The bound is empirical, so we wrote two guards to keep the margin
            honest:
          


          
            	
              A candidatesRanked counter makes the prune a
              deterministic benchmark signal. Generation is unchanged because
              the prune runs after it; without this counter, the largest
              algorithmic change we have made would show up only in noisy time.
              It falls from 11,983 to 2,120 on the oracle corpus.
            

            	
              A guard test raises the margin to infinity to recover the unpruned
              ranking, measures the surfaced gap across the oracle corpus and a
              dense sweep, and fails if it ever reaches the production margin. A
              future scoring or ranking change that widens the gap past 3.0 then
              fails CI instead of quietly dropping an alternative.
            

          


          Result


          
            The #1 pick and the surfaced alternatives set stayed unchanged
            across both real corpora. Only 6 oracle cases and 7 common cases
            reordered alternatives #2 and beyond, the explicitly non-contract
            part. Uncached ranking time dropped 86.7% on the
            oracle corpus and 91.7% on the common pool; the
            memory the analysis holds onto fell about 3.5%.
          


          
            This does not reduce the O(n²) complexity. A dense voicing with no
            clear winner still ranks a full set, because the prune cannot drop
            candidates near the top score. It removes the long tail of
            unsurfaceable readings that common and adversarial cases were paying
            full ranking cost to order.
          


          The takeaway


          
            The most expensive constraint in this work was one we imposed on
            ourselves and never stated: byte-identical output. Under that
            constraint, the safe optimizations were constant-factor only. The
            tenfold win did not come from a more clever algorithm. It came from
            comparing the constraint to what the product promises.
          


          
            The gate masks and per-pair fast paths are still in the engine,
            still provably identical, and still earning their roughly 30% on
            top. But the headline number came from removing a guarantee the app
            did not actually need.
          


          
            See the speed for yourself.

            
              WhatChord identifies chords in real time, on-device. Free for iOS
              and Android, with no subscription and no ads.
            

            
                
              
              
Conway's Game of Life, in real life
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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




Show HN: I rewrote my 2012 self-signed cert generator in Go – cert-depot.com
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Show HN: I rewrote my 2012 self-signed cert generator in Go – cert-depot.com

9 points · Discussion

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


Original: https://news.ycombinator.com/item?id=47613622
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You may choose to install omly a subset of these files if desired

Install both (catmen, games)? [y/n, defeult=y]: y

Installing basic root files

Installing basic /ust files

Installing optionsl files. You have chosen to install: catuen, gemes

chimedia: cemnot read input: I/0 error
Processing floppy disk 26
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