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Iroh 1.0

iroh.computer · 768 points · Discussion



It's a simple idea really, and it's the right abstraction for the future of the internet. IP addresses can break, without warning, and it's outside of your device's control. Keys, however, are created & controlled by you. They stay the same as your device moves, and are yours to throw away, or not. IP addresses can be private and inaccessible behind firewalls, but with iroh your device can be securely addressable no matter where it is.

We think this is how the internet should work, which is why iroh exists, and today we're delighted to announce iroh version 1.0.

This is our first stable release, but the project has grown significantly over the 65 versions that led to 1.0. iroh is already used all over the place. The public relays we run have seen more than 200 million endpoints created, in the last 30 days alone. Developers are using iroh to stream video, train large language models, talk to agents, secure chats, play games, send files, and many more things than we could jam into this list. Iroh is a fundamental technology aimed at a fundamental shift in the internet, and it's running on millions of devices today.

After more than 4 years of building in the open, we have a foundation we're both proud of.


	We shifted onto open standards, preferring IETF drafts whenever possible

	We built our own implementation of QUIC multipath, so iroh can build & manage multiple routes within the same connection, and hot swap paths as conditions change

	We implemented QUIC NAT traversal, so we can establish direct connections while keeping connection details encrypted

	We added full local-first configurations so iroh can find & connect to local devices, without internet access

	We built & continually check that iroh can compile to WASM & run in the browser

	We worked with power users to add hooks, so you can inject logic to control how connections should work

	We've even added support for custom transports, so you can plug in technologies like Bluetooth Low-Energy (BLE), LoRa (under construction), WiFi Aware, or even Tor to build connections, and all of this fits under the same dial-by-key abstraction



The power of that key can't be overstated. We use it to secure the connection. And because all data that comes from the connection is secured by that key, we can build up from that same key into identity, permissions, and attribution. We can also use that same key as an address we can dial, no matter where it is in the world. It turns the internet into a secure localhost.

Iroh connections are also far more efficient. It's normal to see 95% of data transferred in a connection pass directly between devices. Going direct means fewer hops through the cloud, which lowers your egress bill. It's also fewer hops through routers, which means the internet is more efficient overall.


We previously paused FFI support because of maintenance overhead with API churn and promised to bring it back with a stable 1.0 API. Now we're follwing through on this promise: In addition to the Rust crate, we now officially support Python, Node.js, Swift, and Kotlin. This makes your application use case even easier, making it possible to embed iroh into your swift iOS application or your Kotlin Android app.
Check out the documentation and generated API  docs.


Iroh version 1.0 asserts stability for both the wire protocol and language APIs: an iroh v1 endpoint will be able to communicate with another iroh v1 endpoint, regardless of minor version or language.

In the future we may version these two aspects independently, for example: we may release version 2 of a given language API, but keep compatibility over the wire. Any change that affects the wire stability of iroh will always coincide with a major release.


Version 1.0 is the first major release of iroh, which we're announcing in conjunction with our support schedule for customers: Read our support schedule

In short:


	Major and minor versions after 1.0 are supported on a schedule.

	The 0.35 minor version won't receive further releases. Public relay support for 0.35x continues through Dec 31, 2026, more on that in the section below.

	We do not plan to support canary (0.9x) and release candidates (1.0.0-rcX) after today.



It's important to note there are a significant number of bug fixes and improvements in 1.0, so if you encounter an issue on an earlier release we want you to try updating to the 1.0 to ensure it is still an issue there before opening a bug report.


We maintain a set of public relays, most commonly accessed via the "n0" preset for building an endpoint.

	Release	Final day of public relay operation
	v1.0	until End of Life
	v0.35x	Dec 31, 2026
	v0.9x & v1.0.0-rcX	Sept 30, 2026



We will bump public relays to their latest version shortly after each release, usually within 24 hours. Wire-breaking relay changes will get new URLs so older clients keep working.

As always, relay binaries themselves are open source, and we offer hosted relays through iroh services. Public relays are rate-limited for relayed traffic, which can change at any time.


The internet should be built on dialing keys. On connections that just work. On connections that are secure, and default to being direct. With 1.0 you now have a mature networking stack that you can put into your app with confidence. Now is the time to come build on iroh, and we can't wait to see what you come up with.

Check out the iroh quickstart guide for application developers.

Join the discussion on reddit | hackernews | bluesky | x.com
Iroh is a dial-any-device networking library that just works. Compose from an ecosystem of ready-made protocols to get the features you need, or go fully custom on a clean abstraction over dumb pipes. Iroh is open source, and already running in production on hundreds of thousands of devices.
To get started, take a look at our docs, dive directly into the code, or chat with us in our discord channel.




Original: https://www.iroh.computer/blog/v1 · Discussion
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CrankGPT

crankgpt.com · 514 points · Discussion
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Original: https://crankgpt.com · Discussion
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Apple Foundation Models

platform.claude.com · 446 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://platform.claude.com/docs/en/cli-sdks-libraries/libraries/apple-foundation-models · Discussion
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TinyWind: A pixel pirate sailing game with real wind physics (380k+ kms sailed)

tinywind.io · 441 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://tinywind.io · Discussion
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Ask HN: Has anyone replaced Claude/GPT with a local model for daily coding?

434 points · Discussion

Has anyone here fully swapped Claude/GPT for a local model as their main coding tool, not just for side experiments? If so, please share your setup and performance (e.g tok/s)

Original: https://news.ycombinator.com/item?id=48542100
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Even more batteries included with Emacs

karthinks.com · 338 points · Discussion


      Emacs features have a discoverability problem, and we’re chipping away at it one
demo at a time.  The years since I wrote the last one of these have yielded more
surprising and useful finds, so it’s time again for a “batteries included”
report.


Hetzner Price Adjustment
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Hetzner Price Adjustment

docs.hetzner.com · 226 points · Discussion

https://www.hetzner.com/pressroom/standardization-and-price-...

Original: https://docs.hetzner.com/general/infrastructure-and-availability/price-adjustment/#cloud-servers · Discussion
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Fox to buy Roku

wsj.com · 215 points · Discussion

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

Original: https://www.wsj.com/business/deals/fox-roku-deal-f6e564f9 · Discussion
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Typst 0.15.0

typst.app · 205 points · Discussion

Typst 0.15.0 (June 15, 2026)
This section documents all changes to the Typst language and compiler between Typst 0.14.2 and 0.15.0. If you are migrating an existing document to Typst 0.15, make sure to check out the Migration guide. It walks you through changes you may need to make to your existing documents to ensure compatibility with Typst 0.15.
Highlights
	Typst now supports variable fonts
	HTML export now supports equations out of the box via MathML
	With the new, experimental bundle export target, a single Typst project can output multiple files (e.g. a multi-page website)
	A single document can now contain multiple bibliographies
	Typst can now target multiple PDF standards at once
	The new within selector simplifies many introspection use cases
	The new divider element represents a thematic break that templates can style
	Spot colors enable use of custom pigments in offset printing
	With the new file path type, project-relative paths can be passed to packages
	The new, more general typst eval CLI subcommand supersedes typst query
	Layout convergence issues now result in detailed diagnostics
	Two long-standing list layout issues with marker alignment and centering were fixed
	Paragraph handling in HTML export is improved, preventing unexpected paragraphs from appearing
	This documentation now has a print version

Language
Syntax
Styling
	Text show rules now have tracebacks that include the matched text 
	Fixed a crash with text show rules that match on multi-character symbols 

Scripting
Library
Foundations
	Added file path type that is now accepted in all places where paths were previously only represented as strings 
	A path constructed in one file can be used in another file, but will be resolved relative to its original file
	Likewise, paths can be passed across package boundaries
	The initial path type is very minimal, but additional features like file existence checks or directory walking are planned


	Collections

	Calculation

	Date & time handling

	Conversions

	The panic function now displays strings as-is instead of showing their repr, making it more suitable for friendly, user-facing messages 
	Changed repr of styles and locations to be more distinct 

Model
	Added divider element representing a thematic break that templates can style 
	Bundle-related elements

	Bibliography management

	Footnotes

	Numbering

	The par.first-line-indent property will now fold, meaning that partial dictionaries across different set rules or par calls are combined 
	Added list.marker-align property for defining how to align list markers 
	When omitted, it will default to the new baseline alignment (vertically), combined with end alignment (horizontally)



Text
	Added support for variable fonts 
	The well-known variation axes ital, slnt, wght, wdth, and opsz are automatically set based on text weight, stretch, style, and size
	Custom variations can be configured via the new variations parameter of the text function
	When using a variable font with Typst, the suffixes “Variable”, “Var”, and “VF” should be omitted as Typst trims them to unify static and variable fonts into a single family  (Minor breaking change)


	Font features

	Fixed that context text.font did not reflect the covers field 
	Fixed uneven CJK-Latin spacing in justified paragraphs 
	Fixed a bug where the lorem function would not produce the exact number of requested words 
	Improved translations for Swedish , Portuguese , Czech , Latvian , Slovak , Polish , Vietnamese , Finnish  , and Welsh 
	Added font exception to avoid SimSun-ExtB being incorrectly merged with SimSun 
	Updated New Computer Modern fonts to version 8.1.0     
	This update changes the default look of calligraphic letterforms in the math font; the previous style can be restored through show math.equation: set text(stylistic-set: 6)


	Updated Unicode components 
	In particular, this fixed an issue with linebreaking of guillemets



Math
	Layout

	Text handling

	The class function now applies the class only to its direct body rather than recursively  (Minor breaking change)
	More delimiter symbols (e.g. chevron.l) are now callable to produce an lr element  (Minor breaking change)
	Fixed various bugs with rendering of mathematical expressions that look like function calls but in reality aren’t (e.g. $pi(1, 2)$, since pi is not a function) 
	Fixed a bug with ordering of primes and nested attachments 

Symbols
	Added many new symbols and variants. View the codex 0.3.0 changelog for a full listing.

Layout
	Baseline information is now retained in many more parts of the layout engine  (Breaking change)
	In particular, text contained in a box with an inset is now aligned with the text surrounding the box
	This also fixes a bug where wrapping an inline equation in a box would shift its baseline
	Similarly, using a block in an equation will keep the baseline intact
	Last but not least, the marker/number and item of a list or enum are now properly baseline-aligned with the first line of the item even if the item is vertically larger than a normal line 


	Centering something in a list now centers based on the full available width rather than based on the maximum width of other list content 
	Page layout

	Paragraph layout

	Added support for spacing that is both weak and fractional 

Visualize
	Added support for spot colors (also called separation colors) 
	Tilings

	Gradients

	Fixed various bugs with rectangle strokes in combination with radii  
	Fixed a potential deadlock with font fallback in SVGs 
	Various improvements to SVG image handling (see the resvg 0.46 and 0.47 changelogs); in particular:
	Added support for SVGs without top-level xmlns attribute
	Added support for variable fonts in SVG using the font-variation-settings CSS property


	Various improvements to PDF image handling (see the commits between d0b540f and 3483462 on hayro); in particular:
	Added support for JPEG2000 (JPXDecode) and JBIG2 (JBIG2Decode) images
	Improved parsing robustness for non-compliant files
	Added support for blend modes



Introspection
Data Loading
Export
Bundle
	Added new, experimental bundle export target 
	With bundle export, you can emit multiple output files from a single Typst project
	Bundles can contain any combination of HTML pages, PDFs, PNGs, SVGs, and arbitrary assets



HTML
	Mathematical equations are now automatically exported to MathML (thanks to @mkorje) 
	MathML defines how to render an equation, but also preserves its semantics
	If you’ve previously relied on show rules that use html.frame to render equations to SVG, try MathML output. Switching to it will improve the accessibility of your document (though rendering will be somewhat less consistent across browsers).


	The box and block elements’ purpose is now aligned with paged export  (Breaking change)
	box is used to bring block-level content inline
	block ensures inline-level content becomes block-level
	Depending on the contained content, this may be achieved by setting the CSS display property or by wrapping in an additional <span> or <div>.


	The rules of how paragraphs are grouped in HTML have been adjusted to fix cases where paragraphs would appear unexpectedly   (Breaking change)
	The list of HTML elements that can be grouped into paragraphs was tweaked (it now includes all phrasing content with the exception of elements that default to display: none)
	This default can be controlled by wrapping an element in a box or block as appropriate
	HTML elements that cannot be part of paragraphs (like a <div>) do not immediately force adjacent inline-level Typst content to be wrapped in a paragraph; rather, they are considered neutral for paragraph grouping
	Paragraph creation is only forced by block-level Typst elements (as opposed to HTML elements). Built-in block-level elements like headings or images wrap the HTML elements they create in block elements to force adjacent inline content into paragraphs. Package authors should do the same to ensure paragraph creation is consistent between HTML and paged export.


	The target function can now be used without the html feature flag (the rest of HTML export remains feature-flagged) 
	DOM structure and built-in show rules

	Serialization
	HTML is now minified by default; use the --pretty CLI flag or the checkbox in the web app to pretty-print it 


	HTML elements

	Whitespace handling


PDF
SVG
PNG
Command Line Interface
Deprecations
Removals
	The path element, use curve instead  (Breaking change)
	The pattern type, use tiling instead  (Breaking change)
	The pdf.embed element, use pdf.attach instead  (Breaking change)
	The scoped functions cbor.decode, csv.decode, json.decode, toml.decode, xml.decode, yaml.decode, and image.decode; directly pass bytes to the top-level functions instead  (Breaking change)
	Various previously deprecated symbols, see the removals section in the dedicated changelog for a full listing (Breaking change)

Development
Migration guide
This section walks you through changes you may need to make to your existing documents to ensure compatibility with Typst 0.15.
Typst 0.15 removes definitions from the Typst standard library that were already deprecated in previous Typst versions. If you are still relying on those, also refer to the Typst 0.14 and Typst 0.13 migration guides.
Baselines
Typst now retains baseline information in more parts of the layout engine (most importantly for boxes, blocks, list items, and equations). This may lead to silent layout shifts. These are generally improvements, but if you’ve previously counter-acted bad-looking output through explicit adjustments, you may need to revisit those.
In particular, Typst will now set the baseline of a box to the baseline of its first line of content and use it to align the box with its surrounding text. This yields better-looking output out of the box.
// Typst 0.15+
Lorem #box(inset: 0.3em, stroke: 1pt)[ipsum] dolor.

// Typst 0.14 and below
Lorem #box(inset: 0.3em, stroke: 1pt)[ipsum] dolor.



File paths
If you are using Typst on Windows, you may have used backslashes in your file paths. This syntax is not supported anymore. Consistent use of forward slashes ensures your document compiles on all supported platforms.
// Typst 0.15+ ✅
#include "chapters/introduction.typ"

// Typst 0.14 and below ❌
#include "chapters\\introduction.typ"
Moreover, the Typst CLI does not support non-Unicode input paths anymore. Such paths are exceedingly rare today.
Math glyph stretching
In mathematical typesetting, glyphs frequently need to be stretched to the size of some part of an equation. This primarily applies to brackets, but also accents, arrows, and more. In Typst, this happens implicitly through matched delimiters or explicitly through the lr and stretch functions.
Typst 0.15 makes some adjustments to how ratios passed to these functions are resolved. Previously, a size of 200% passed to lr.size or stretch.size would be interpreted relative to a glyph size that was potentially already affected by display sizing. Now, ratios are always resolved relative to the base glyph size. In practice, this means that, to retain the same appearance, you may need to increase the target sizes you’ve configured for glyphs that are already larger out of the box in display style (e.g. integrals).
Math delimiters as functions
In Typst’s math mode, various symbols defined in General Symbols can be called like a function, either to be applied as an accent or to delimit body content. Typst 0.15 extends this handling to additional delimiters like chevron.l. This can change the output of existing calls, which would previously fall back to displaying the parentheses (which would rarely have produced desirable output in the case of delimiters).
// Typst 0.15+ ✅
$ chevron.l(x) $

// Typst 0.14 and below ⚠️
$ chevron.l(x) $



Math classes
The class function defines how part of an equation should be laid out (primarily the spacing around it). In Typst 0.14 and below, the class function applied recursively: If applied to a larger piece of content, all items in it would receive the class. In Typst 0.15, the class is only applied to the directly wrapped content. This is mostly a bug fix, but can lead to subtle layout changes.
Calligraphic letterforms in the default math font
With the update to New Computer Modern Math 8.1.0, the default calligraphic letterforms were changed. The previous letterforms can still be accessed by selecting stylistic set 6.
// Typst 0.15, default style.
$ R != cal(R) $

// Typst 0.15, with stylistic set 6.
// Reproduces the default style from Typst 0.14 and below.
#show math.equation: set text(stylistic-set: 6)
$ R != cal(R) $



Paragraphs, boxes, and blocks in HTML
Typst automatically collects inline-level content into paragraphs. In Typst 0.14 and below, the exact same rules were used to collect inline-level HTML elements (e.g. a <span>) into Typst paragraphs, which in turn result in <p> elements. This had the unfortunate effect that even use of the low-level typed HTML API could result in <p> elements appearing automatically. Consider the example below:
#html.div({
  html.span[Hello]
  html.div[World]
})
Where Typst 0.14 would insert an unexpected additional <p> element, Typst 0.15 yields the expected result:
<!-- Typst 0.14 and below ⚠️ -->
<div>
  <p><span>Hello</span></p>
  <div>World</div>
</div>

<!-- Typst 0.15+ ✅ -->
<div>
  <span>Hello</span>
  <div>World</div>
</div>
This change in output is achieved through a few new rules for how paragraphs are collected in HTML export. Previously, Typst would always categorize elements into either inline-level or block-level. It would then force inline-level elements into a paragraph whenever at least one block-level element was present in the same flow of content. In Typst 0.15, elements can instead be considered inline-level, block-level, or neutral:
	Text, Typst box elements and HTML phrasing content (elements that are allowed as children of <p> elements) are considered inline-level1
	All other HTML elements are considered neutral
	Typst block elements are considered block-level

Neutral elements don’t force adjacent inline-level content into paragraphs. They can co-exist with inline-level content in a mixed flow. This ensures that usage of the typed HTML API does not result in extraneous paragraphs.
Meanwhile, Typst elements that are block-level out of the box (e.g. heading) now explicitly use a block in their default show rule to ensure that they still force adjacent inline-level elements into paragraphs. This ensures consistency in paragraph grouping across paged and HTML export. Package authors should also explicitly use blocks when creating HTML components that Typst should consider block-level.
To make this change possible, the way boxes and blocks behave in HTML export has been adjusted: Instead of unconditionally wrapping their contents in a <span> or <div>, they now do just what is necessary to ensure their contents are considered inline- or block-level by browsers. If they contain multiple children, they still create a wrapper element, but for just a single child, they instead configure the CSS display property. And if the single child already has the appropriate display property by default, it is fully omitted. Then, the effect of the box or block is limited to influencing Typst’s paragraph grouping.
HTML script and style elements
The typed HTML functions for the HTML script and style element previously accepted arbitrary body content and then only failed during HTML serialization if the content resulted in non-textual elements. In Typst 0.15, they instead only accept strings in the first place. Note that you can also use them with raw syntax by accessing the .text field.
// Typst 0.15+ ✅
#html.style("a { color: red }")
#html.style(
  ```css
  a { color: red }
  ```.text
)

// Typst 0.14 ❌
#html.style[
  a { color: red }
]
Classes in SVG export
Typst 0.14 and below would generate the class attributes typst-frame, typst-doc, typst-group, typst-shape, and typst-text on SVG elements in SVG export. These are no longer emitted. If you are using the typst-frame class to style html.frame elements in HTML export, you’ll need to adapt your style sheet.
Variable font family names
Typst aims to unify different fonts from the same family under a single family name. To that effect, it automatically trims common style suffixes like “Bold” or “Condensed” from font family names. Instead of selecting these through the name, they should be accessed through Typst’s built-in mechanisms (such as the weight and stretch parameters).
In Typst 0.15, the additional suffixes “Variable”, “Var”, and “VF” are trimmed to unify static and variable fonts into a single family. If you’ve previously used a font with any of these suffixes in its family name, you should now omit the suffix when specifying the font.
Upcoming raw language tag changes
In the next Typst version, we will make a change to how raw language tags are parsed. Should this upcoming change have an effect on your document, the compiler will already warn you today and suggest how to adjust your document to future-proof it against the change.
Numbering fallback for the number zero
Not all numbering systems can express the number zero. In Typst 0.14 and below, those would silently fall back to Arabic numerals for 0. This behavior is deprecated in Typst 0.15. Using zero with these systems will become a hard error in the future.
Tightened validation in some functions
The array.slice function, str constructor, and text.features parameter now perform stricter validation on their inputs. If you’ve previously passed invalid or nonsensical input, you will now receive an error.
Renamed citation styles
Typst 0.15 renames some citation styles to stay aligned with upstream CSL changes. If you are relying on any of these, the compiler will warn you and suggest the new name.
Renamed symbols
Typst 0.15 also renames a few symbols in General Symbols. If you are using any of these, the compiler will warn you and suggest the new name.
Contributors
Thanks to everyone who contributed to this release!
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Copper transport drug restores memory and clears toxic Alzheimer's proteins

monash.edu · 194 points · Discussion

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

Original: https://www.monash.edu/news/articles/copper-drug-restores-memory-and-clears-toxic-alzheimers-proteins · Discussion
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Openrouter Fusion API

openrouter.ai · 184 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://openrouter.ai/openrouter/fusion · Discussion
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My Homelab AI Dev Platform

rsgm.dev · 173 points · Discussion

 I set up OpenCode Web UI with Git access to make my homelab easier to manage.
OpenCode pushes changes to Git, I approve the PRs, GitOps deploys the changes.
Best of all, OpenCode runs as a server with persistent coding sessions synced across devices.

I’ll share my homelab setup soon.
There are about a dozen docker compose stacks for the services that I manage.
I recently moved them to Arcane so I can manage/deploy them with GitOps.
The next logical step was using AI tooling to help maintain my services.

The first use that came to mind was using AI to help with container updates.
Previously, I would spend time looking up the release notes for each of the services, checking for any breaking changes, running the updates,
and manually checking each of the services for issues.
I would spend a few hours on this. Now I can read a summary of the release notes in a few minutes, making version upgrades easier and safer.
On top of that, I’ve used AI to add healthchecks to most of the containers to make it faster to spot issues.

OpenCode

I mainly used Claude Code, but AI providers have been really squeezing the value out of customers recently through token limits,
so I took the opportunity to look into other options.
I wanted something that was vendor agnostic and supported by the major plugins.
I ended on OpenCode.
There are probably other decent coding environments, but this was my favorite of the ones I tried.

Then I found it ships with a built in webserver and web UI, which gave me an idea.

AI Dev Platform

[image: OpenCode Platform]

I set up a simple VM on the Truenas host with basic dev tooling and added OpenCode webserver as a systemd unit.
It’s a solid environment with a built in terminal, file browser, and git diffs,
as well as git worktree support for managing multiple coding sessions at the same time.
Plus, OpenCode had the best the question/answer popups in the mobile web UI that I’ve seen.

I gave OpenCode its own user on my Git server with dedicated SSH keys.
It can clone projects and push branches, but it cannot push straight to the deploy branch.

My workflow keeps the AI behind PR review. OpenCode writes the change and I merge it myself in a PR.
I think it’s cute, but more importantly, it keeps unreviewed code from getting deployed.

The VM has internet access and access to my Git server, but it cannot reach my actual services.
Because the blast radius is small, I am comfortable giving OpenCode root on the VM when it needs to install build tools or test dependencies.

I could see building this into a production developer platform. Ephemeral containers available to developers with preinstalled tooling,
access guardrails, and audit logs. But for me, it does what I need it to without too many moving parts.

Workflow

[image: AI PR 2]

My basic workflow is:


	Plan out a feature or improvement in OpenCode (spec, implementation plan, and self-reviews)

	I’ll test or verify changes if possible

	Iterate with OpenCode on things I don’t like

	OpenCode pushes changes to a feature branch

	I’ll open a PR for this branch

	I’ll merge the PR once I’m happy

	GitOps takes over from there
- Arcane for docker service changes, GitOps plugin for Home Assistant config changes, Cloudflare Pages worker for blog changes



I migrated my services from Truenas to Arcane GitOps projects.
This was mainly to have git-backed storage for all the docker compose stacks I was running in Truenas previously.
I was surprised how well this worked in conjunction with adding OpenCode.
Being able to update the networking across all containers, for example, from my phone makes the sprawl much easier to manage.
Before it would take hours to comb through all of the compose stacks, tracing out network connectivity.
Now I can point OpenCode at the codebase with a goal, check the resulting PR changes, and merge.

The main missing piece is CI feedback.
On GitHub, I like pointing a coding agent at Actions logs so it can diagnose failing tests, linter errors, stack traces, and IaC plan changes.
This helps maintain a fast feedback loop for changes that unit tests don’t cover.

Forgejo makes that harder.
Forgejo Actions does not expose job logs through the public API.
There are undocumented APIs, but I would rather not build around those.

This setup lets me make home infra changes from any device without giving AI direct access to the services it’s changing.
I can start a change from my computer, review the PR from my phone, and let GitOps handle the deploy.

[image: AI PR 3]
 



Original: https://rsgm.dev/post/ai-dev-platform/ · Discussion
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Teenagers Stayed Overnight at Their School and Found Hidden Ancient Roman Ruins
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A backdoor in a LinkedIn job offer

roman.pt · 150 points · Discussion

[image: A backdoor in a LinkedIn job offer]Last week, I got a LinkedIn message from a recruiter at a small crypto startup. We exchanged a few messages over a couple of days, she described a broken proof-of-concept they needed a lead engineer for, and then sent me a public GitHub repo to review. Specifically, she asked me to “check out the deprecated Node modules issue.”
It’s not uncommon to ask for a review of an existing codebase, but something felt off and raised an alarm in my head, so I decided to get a bit extra paranoid.
Instead of cloning and installing dependencies, I spun up a throwaway VPS on Hetzner, cloned the repo there, and pointed Pi at it in read-only mode, with only file-reading tools enabled:
pi --tools read,grep,find,ls


I asked the agent to review the codebase and flag anything suspicious. It stopped almost immediately at app/test/index.js.
The backdoor
The repo felt like a React frontend with a Node backend. The trap was in app/test/index.js, about 250 lines disguised as a test suite. Inside, a URL is assembled from fragments:
const protocol = "https",
  domain = "store",
  separator = "://",
  path = "/icons/",
  token = "77",
  subdomain = "rest-icon-handler",
  bearrtoken = "logo";


These combine into https://rest-icon-handler.store/icons/77.
Then, buried between walls of commented-out tests, the payload runs anything the server sends back to your machine.
[image: The payload on a single minified line in app/test/index.js, surrounded by commented-out test code]The payload on line 225, hiding in plain sight between commented-out tests.
How it triggers
The file doesn’t wait for the tests to run. app/index.js itself executes const test = require('./test'), which loads and runs app/test/index.js.
package.json wires app/index.js into startup:
[image: package.json scripts section with prepare and app:pre highlighted; app:pre runs node app/index.js]prepare runs app:pre, which is node app/index.js.
The prepare script is the important one. npm runs prepare automatically after npm install, so just installing dependencies executes the backdoor.
The instruction to “check out the deprecated Node modules issue” was bait to get me to run npm install.
I could have let the payload run in the sandbox and watched what the server sent back as the second stage, but I stopped there. A repo that runs whatever a server hands it was enough evidence.
A borrowed identity
The commits in the repo were authored under the name and email of a real developer, a full-stack engineer with an ordinary LinkedIn profile, a personal website, and a GitHub account with a long history. I messaged him, pretending I’d inherited the codebase and had a few implementation questions, to see how he’d react.
He told me he’d never worked for them. He’d been impersonated on GitHub before and had a repo taken down over it, and he had nothing to do with this one. He was reporting these repos too.
[image: GitHub contributors graph showing a single contributor with 39 commits and 4,470 additions, name and avatar redacted]The whole commit history, 39 commits, attributed to one developer who’d never touched the repo.
A second borrowed identity
The recruiter’s profile belonged to a real arts journalist, a well-known one I looked up later, with a long cultural background and nothing technical on it. When I played along and told her I couldn’t get the project to install, the journalist instantly turned into an expert on npm and Node versions. It was quite amusing, I’d say.
[image: LinkedIn chat where the recruiter insists the project runs fine on Node.js v24 and asks whether I ran npm install]The non-technical recruiter, suddenly debating Node versions and pushing me to run npm install.
This can happen to anyone
I’ve heard of these attacks and read about them on HN, but when one came after me it still caught me a bit off guard. I suspected something from the first few messages, but on a more tired or rushed day, I could easily have run npm install before thinking it through. So, if you get a LinkedIn message asking you to review a repo, a bit of paranoia and good security hygiene never hurts.
Another takeaway is that reviewing the code with a read-only agent turned out more productive than reading it myself. The backdoor was dressed up as sloppy beginner code, but the agent flagged it in seconds.
I reported the repo to GitHub and the recruiter to LinkedIn. So far nothing has changed and the code is still up.




Original: https://roman.pt/posts/linkedin-backdoor/ · Discussion
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Making glass-to-metal seals for home­made vacuum tubes

maurycyz.com · 106 points · Discussion


			
2026-06-13 (Electronics) 



This page discusses sealing metal through borosilicate/lab glass:
other chemistries behave quite differently.


When making vacuum tubes, the glass is actually the easy part:
premade tube stock of almost any size is easily available.


Heating the end of such a tube softens the glass and allows surface tension to close it off.





I used a rotary vane pump to remove all the air from the tube and heated the middle,
which the atmosphere crushed to create a sealed-off ampule.


Because glass is practically impermeable, it will retain that vacuum for a very long time,
which can be shown by bringing it close to high-voltage AC (like a tesla coil):







This glow is due to residual air being ionized,
but the fuzzy appearance indicates that the vacuum is good enough to work in a triode or similar device.


For those, the capacitive coupling trick won't work:
I'll need to make electrodes that pass through the glass without letting air in. 


This is a lot harder than it might appear.



Copper's red oxide bonds very well to glass.
In fact, the bond is stronger than the bulk glass:
when it breaks, there's always a thin layer of glass left stuck to the metal.
Along with it's excellent electrical properties, it's seems like an ideal electrode material.


I tried sealing off the end of the tube like before, but this time with a .75mm wire inside:



The red color indicates a good contact


... and it leaks.


Look under a microscope, the glass around the joint cracked as it cooled.


The culprit is thermal expansion:
After the glass solidifies at below around 800 °C, it contracts by around 3 μm/m for each degree.
During that same degree of cooling, the copper contracts by 17 μm/m.


Once it's down to room temperature, the metal is around 1% smaller than the glass around it.
Since both the metal and glass are incompressible, the resulting stress builds up until something breaks.



There are some metals that are well matched to borosilicate glass,
like tungsten (4.5) or molybdenum (5), but they are all rather exotic.


Steel wire is common, and while it's not really matched (CTE is around 11 μm/[m*K]), it's an improvement over copper.
However, the carbon content of the metal produces carbon monoxide on contact with hot glass:






... but there's no reason the bulk metal has to be in contact with the glass.
I had no luck plating the steel out of a copper sulfate solution:
because the reaction is spontaneous, it always happens very fast and creates a fine metal power:


Fe (s) + CuSO4 (Aq) → Cu (s) + FeSO4 (Aq)


However, electroplating copper works fine in the presence of ammonia.
The copper can dissolve as a tetra-amine complex, but the iron is completely insoluble under these conditions.


To create a plating, the copper has to be forced with electricity:
I connected the negative lead of my power supply to the iron and the positive to a piece of sacrificial copper.


At 20 mA, this produced a nice coating in a few seconds:



The wire should be sanded clean before plating


Sealing this in glass created a bubble free seal (if it was done quickly), but it still failed during cooling:



This photo was taken through two layers of glass


Steel differs by ~7 μm/[m*K], and that's enough to break the glass.



However, this plated wire can work in soda lime glass, which has a CTE of around 10.
This is the most common (and cheapest) type of glass, but I haven't been using it because of it's tendency to crack while cooling:


Large pieces need to annealed in a furnace over several hours.


... but I did adding a bead around the wire:





Instead of the wire breaking away from the glass, the two glass types broke apart.
This actually made the problem worse because the bead is a lot bigger than the wire, so it expands and contracts more.



Ok, I lied about tungsten wire being exotic.
Filament wire is quite common, and I happen to have some.


The snag is that it's 10 μm thick.


I'd say it's hair thin, but that would be an understatement by almost an order of magnitude
(most of my hair is around 70 μm)



That's a standard 2.45 mm header.


For the seal, this is a good thing: less metal means less expansion...
but this size is nearly impossible to handle.
I kept loosing bits of it until I started attaching bright-orange tape to the ends.


Like many metals, tungsten is flammable.
At this size, my oxy-propane torch is able to burn through it in under a second.
This made glassworking a rather frustrating experience. 


I initially attempted to make something similar to a neon indicator by passing two wires through a single pinch...
but invisible wire leads to invisible short circuits.


Sealing a single wire in each end worked fine:





... but I had to add glass tee-joint to attach the vacuum.


While the operating voltage is well above a thousand volts for a tube this size (filled with air), it does glow nicely:



Neon-free neon sign.


In addition to the plasma, the leads are glowing white hot.
They don't have any air to cool them, are very thin and have poor thermal conductivity.
Tungsten is one of the few metals that can handle this, so I accidentally got a 2-in-1 lamp.


While it is an option, but I'd really rather avoid using this.


Thermal expansion is a factor of size, so the smaller the conductor the less of of a problem it will be.
10 μm wire is rare, but 10 μm foil is common: you probably have some in your kitchen.


I rolled out some wire into some thin (30 μm-ish) foil and tried sealing it glass:





The seal looks excellent, but it leaked horribly.


This technique supposedly works in soda-lime glass, where the CTE difference is smaller and the softening temperature is lower,
but it's no good for borosilicate.


(... interestingly,
the crack formed around the edge of the ribbon, not along the surface.
I'll come back to this later.)



One of the weirder glass-to-metal seals is the houskeeper seal:
attaching an thin walled copper tube inside a glass tube:



A tube seal used on a high-voltage capacitor


The hollow metal can easily stretch to release any stress from thermal expansion.
However, manufacturing such a tube is difficult without a precision lathe.


A thin copper disk sealed to the end of a tube should also work because it's thickness is unconstrained:
the disk can increase it's radius by stretching thinner.



Both are rotationally symmetrical


For a long wire sealed inside a pinch, the metal's only options are to decrease it's density (very hard)
or for it to pull more in from outside the glass (also very hard)...
so stress builds up until the seal breaks.


Producing such foil is easy with a small rolling mill although a hammer would also work.
It's important to periodically heat the copper to a red heat for a few seconds.
This reforms the metal crystals and allows it be worked without cracking.




Looks ugly, but it's vacuum tight!



The copper should be cut to size after bonding it to the glass.
If the glass reaches the end of the foil, it will crack around that point. 


Once sealed, a hole can be punched in the foil, and a wire soldered through it. 
Because there's no limit on the size of that wire, such a feed-through could be made to handle thousands of amps.


It's also notable because it doesn't require anything fancy:
just normal copper and a blowtorch.
It also works with any type of glass because the coefficient-of-thermal-expansion doesn't matter.


... however, it's very frustrating to make.
There isn't much margin between the temperature at which the glass will wet the copper and when the copper melts.
Since the glass doesn't wick onto the metal it must be pressed on while providing even heat.


There's also no way to pass multiple wires into the same tube, which complicates the glassblowing.



Knife edge seals:
borrowing another idea from houskeeper's work, the copper ribbon always breaks around the edges...
so what they are ground down to a sharp point?


On paper, this makes it much easier for the glass to contract around the ribbon:



Not shown: lengthwise compression of the glass


The glass around square corners must contract lengthwise along the seal,
across the width of the ribbon and along its thickness.
Since glass is incompressible, this can't happen and it breaks.


With tapered edges, there's much less stress across the width and the glass can slightly squish to accommodate the metal.


... but it it's not enough and the seal still breaks at the edge:



grumble grumble grumble


Back to the tungsten:
Large diameter wire is quite exotic, but not unobtainable.
I was able to find some for an only slightly unreasonable price.


Even .65 mm diameter tungsten has no problem being sealed through glass
(after a quick sanding at 600 grit):



Only 8 $/m!


Under a microscope, the seal shows some small bubbles, but no separation or cracking.



... although this is close to the upper limit:
1 mm tungsten did not work in my tests.
This means that most welding electrodes won't seal, at least not with­out some grinding.


Unlike the filament wire, this stuff can be easy be handled, bent and welded
(even tungsten is no match for an electric arc)


TLDR; Tungsten wire (up to .7 mm) or copper disc seals work in borosilicate.
Tungsten wire is expensive and hard to find, but is easy to seal.
Copper seals use common materials but are much harder.

On the topic of cheating:


Put mercury or gallium into already cooled glass.


Gallium expands when it freezes, which is enough to break glass.
Some alloys (gallium-indium-tin) stay liquid until almost -20 C which would be a much better choice.


Mercury stays liquid until -40, so this is very unlikely to happen


Both of these can form a vacuum tight seal to glass, but must be prevented from flowing into the tube or evaporating.
I can't think of a good way to do this, but I'm sure it's possible.


Just glue it: no heat, no problem.


... but plastics aren't vacuum-tight.
Molecules of gas can squeeze inbetween the polymer chains and slowly seep in.


This effect is why helium balloons will slowly deflate over time,
and how strongly smelling chemicals (like ammonia) escape their bottles.


A glue sealed tube would work if constantly connected to a pump, but wouldn't be very practical.

Boration:


Lots of sources recommend treating copper with either sodium borate (borax) or boric acid prior to bonding.


As a test, I used some 250 μm copper foil.
I heated the metal to pre-oxidized it:





... and applied a saturated solution of sodium borate in water once it cooled:
After using more heat to evaporate the solution, I sanded one side down to bare metal.





... and melted on two similar sized bits of scrap glass, making sure to push the glass down onto the copper.





The foil was allowed to cool in a tray of aluminum oxide and once it was down to room temperature, I pried off both blobs:





Both left a layer of glass on the metal, which indicates that the bond was stronger than the surrounding glass.
The borated side was significantly harder to break off, which could indicate less internal stress?


... but that could just be because it's hard to perfectly repeat a bond made using a torch and a randomly shaped bit of glass.


However, the low viscosity liquid borax should help get a bond started, making it easier to do disk seals.


A low melting point borosilicate-glass paste made by adding extra borax to crushed glass should also work.
Such a "solder glass" would avoid the risk of leaving a water-soluble layer inside the seal.


Also, the borax side seems to have more bubbles.
This is probably because I didn't get it hot enough to fully dehydrate before adding the glass. 

Leak testing:


The capacitive glow discharge trick is handy for testing seals.


Hook the unfinished tube up to a vacuum pump and spray a gas over the suspect area:
If it leaks, a small amount will be pulled into the tube and change the color.


As for the gas, I find the fluorinated refrigerant from a spray duster works well.
Even a tiny amount will alter the color and intensity of the glow.


... but be careful: 
It's flammable and the fumes are awful.
Only try this with good ventilation and away from highly flammable materials.
(and watch for arcing around the high voltage source)

Related:



	DOI 10.1109/JoAIEE.1923.6593372:
Houskeeper's paper on CTE-mismatched seals.

	DOI 10.1088/0950-7671/7/9/304:
A paper discussing tube-style borosilicate to copper seals.

	http://www.rhunt.f9.co.uk/Glass_Blowing/Glass_Blowing_Menu.htm:
More tube making, in soda-lime glass.




Also, thanks to hugo.coredump.cx for letting me borrow their nice macro lens.



		



Original: https://maurycyz.com/projects/glass/1/ · Discussion
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github.com · 98 points · Discussion


A sourced model and short report on a single question:


Can Europe stand up a sovereign frontier-class AI model now, by federating
the public compute it already owns, while the gigawatt datacenters it is
planning take years to connect to the grid?



The answer the model gives is yes, as a stopgap. Europe already operates tens of
exaflops of public AI compute across the EuroHPC supercomputers and the national
AI Factories. A 1 GW campus, by contrast, waits a mean of 7.6 years for grid
power. Federated with low-communication (DiLoCo-style) training, the compute
Europe already has can deliver a frontier-class model around 2028, against around
2033 for a new gigawatt campus.


Read this first


The report is paper/compute-at-home.pdf (built
from paper/compute-at-home.md). It is a short,
sourced read aimed at a general audience. Title: "Do We Need OpenAI or Anthropic?
Europe Has Tens of Exaflops at Home."


What is in the repo


euromesh/
├── README.md
├── requirements.txt
├── paper/
│   ├── compute-at-home.md / .pdf   the report
│   ├── grid_queue_dataset.md       sourced 1 GW vs 40 MW grid-connection lead times
│   ├── eurohpc_substrate.md        sourced EU public-compute inventory + "is it enough" math
│   ├── build_pdf.sh, _report.typ   PDF build (pandoc + typst)
│   └── figures/                    generated charts (PNG + SVG)
└── model/
    ├── MODEL_SPEC.md               the model specification (equations, params, invariants)
    ├── RESULTS.md                  full results, scenarios, sensitivity, caveats
    ├── run.py                      regenerates every CSV and figure
    ├── src/                        the three-layer model (efficiency, ramp, regions)
    ├── params/                     hardware.yaml, training.yaml, regions.csv + SOURCES
    ├── results/                    generated CSVs (do not hand-edit)
    └── tests/                      pytest suite (52 tests) + invariant self-checks




The model in one paragraph


Three layers. Layer 1 is the per-FLOP efficiency of low-communication training
(how much the DiLoCo penalty costs). Layer 2 is time-to-availability (when sites
energize and how fast cumulative compute accrues). Layer 3 is a per-region
scorecard on time, cost, carbon, and feasibility. The headline result is set
almost entirely by Layer 2: it reduces to one inequality, the federation wins if
its sites are online before a gigawatt campus is. The training efficiency penalty
is second-order, confirmed by the sensitivity tornado.


Run it


python3 -m venv .venv
.venv/bin/pip install -r requirements.txt
.venv/bin/python -m model.run          # regenerates all CSVs in model/results and figures in paper/figures
.venv/bin/python -m pytest model/tests/ # 52 passed
bash paper/build_pdf.sh                 # rebuilds paper/compute-at-home.pdf (needs pandoc + typst)


The run is reproducible from a clean tree: deleting every output and re-running
exits 0 and regenerates everything.


Data and sources



	Grid-connection lead times: paper/grid_queue_dataset.md, seven regions,
per-region primary sources, anchored by the AWS "up to seven years" statement
and the IEA 2-to-10-year range, with limitations stated.

	EU public compute: paper/eurohpc_substrate.md, the EuroHPC flagships and
the 19 AI Factories, accelerator counts and the training-time math.

	Model parameters: model/params/SOURCES.md and
model/params/SOURCES_hardware_training.md, with confidence tags.




Honest caveats


The point of this repo is clarity, not novelty. The thesis rests on grid-queue
lead times, which are sourced central estimates rather than observed figures (no
European operator has yet energized a 1 GW point load). The compute is owned but
not yet usable for one coordinated run: the EuroHPC machines are shared,
batch-scheduled, and heterogeneous, so the addressable fraction is a political
decision rather than a hardware fact. Frontier-scale distributed training is
unproven above about 10B parameters today, so the target is a credible
frontier-class model rather than a guaranteed 405B. All of this is in
model/RESULTS.md and the report's caveats section. Figures and dated events are
as of June 2026. This is an independent model and analysis, not peer-reviewed.





Original: https://github.com/sammysltd/euromesh · Discussion
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  March 28, 2026


  Game Engine White Papers Commander Keen


      
  Finally, The Game Engine White Papers: Commander Keen is here, more than 35 years after the original game was released in December 1990. The book is available in two formats:
  
    - Paper version on Amazon (USA, NL, and many more).

    - Digital high-res PDF here, free of charge.

  
  For anyone interested, I also made the books' source code available on GitHub.
  

  It took me over three years to complete the book, and the entire experience was immensely rewarding. It felt like returning to my early teenage years, debugging and experimenting with C and assembly code on a MS-DOS computer. I learned a great deal about the hardware of that era and the challenges developers faced in getting everything to work together. The result is a 214-page, full-color book that explains in great detail what it was like to develop games in the late eighties and early nineties. It covers topics such as hardware (80286, EGA video cards, sound cards, keyboards, and more), game assets, the engine itself, and even the creation of the CGA version of the game.


Errata


    I did my best to make sure the book is 100% accurate. However, if you spot any errors, please open an issue on GitHub.

  
  





Original: https://forgottenbytes.net/commander_keen.html · Discussion
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How TimescaleDB compresses time-series data

roszigit.com · 81 points · Discussion

TimescaleDB can achieve compression of up to 98% for typical time-series data. Compressing time-series data requires a fundamentally different approach than the general-purpose algorithms used in OLTP databases. In TimescaleDB this is handled by the hypercore engine — a hybrid row-columnar engine that uses specialized algorithms: delta encoding, delta-of-delta, Gorilla XOR and run-length encoding. This article explains how it works and how to configure compression so that you actually achieve that ratio.
TimescaleDB compression - how it differs from PostgreSQL TOAST
PostgreSQL has a built-in mechanism called TOAST (The Oversized-Attribute Storage Technique), but TimescaleDB compression solves a fundamentally different problem. TOAST deals with individual large values (long strings, jsonb, bytea), whereas TimescaleDB compression optimizes cross-row patterns in time-series data. The two mechanisms are complementary, not competing — TimescaleDB even uses TOAST internally as a fallback for certain data types.
PostgreSQL uses a fixed “page size”, typically 8 kB, and does not allow tuples to span multiple pages. For that reason, when field values are very large, the data must be compressed and/or split across multiple physical rows.
	Feature	TOAST (vanilla PostgreSQL)	TimescaleDB hypercore
	Design goal	Individual values > 2 KB	Cross-row patterns in time-series
	Trigger	Row exceeds TOAST_TUPLE_THRESHOLD (~2 KB)	Per-chunk policy (e.g. older than 7 days)
	Supported types	Variable-length only (text, jsonb, bytea, numeric)	All data types
	Algorithms	pglz (default), lz4 (since PG14, opt-in)	Combination: delta encoding, delta-of-delta, simple-8b, run-length encoding, XOR-based, dictionary compression
	Compression granularity	Per value (1 value = 1 byte stream)	Per batch (~1000 rows together)
	Exploiting data structure	No - treats values as opaque bytes	Yes - exploits numeric structure, monotonicity, repetition
	Typical ratio for sensor floats	~1.0× (no compression)	10-20×
	Typical ratio for timestamps	~1.0× (no compression - fixed-length type)	50-100× (delta-of-delta for regular intervals)
	Typical ratio for text	2-3× (general-purpose LZ)	5-10× (dictionary + RLE if repetitive)


The table shows the scale of the difference. For a typical IoT workload with floats and timestamps — i.e. the columns TOAST does not compress at all — TimescaleDB reaches a ratio of 10-100×, because it is built for this type of data.
The Hypercore engine and columnar compression
In TimescaleDB, compression is handled by an engine called hypercore — a hybrid row-columnar engine in which new data lands in Postgres row-based chunks (fast INSERTs and UPDATEs), while older chunks are automatically converted to a columnar, compressed format. Analytical queries that read this compressed data read fewer bytes and run faster. This conversion enables compression of up to 98%, which significantly lowers storage costs in projects with long data retention. Unlike traditional row-based storage, where data is stored sequentially by row, columnar storage organizes and compresses data by column. As a result, queries can fetch only the necessary fields in batches instead of scanning entire rows.
What happens to the rows
Converting a chunk groups rows into batches of up to 1000 and each batch becomes a single row in the compressed table, in which the columns are arrays.
Each compressed batch:
	Encapsulates columnar data in compressed arrays of up to 1000 values per column, stored as a single entry in the compressed table.
	Uses a column-major format inside the batch, which enables efficient scans by colocating values of the same column and lets you select individual columns without reading the entire batch.
	Applies advanced column-level compression techniques — run-length encoding, delta encoding, Gorilla compression — reducing storage and improving I/O.

Source: https://www.tigerdata.com/docs/learn/deep-dive/whitepaper#data-model
An example of compression using delta encoding:
	time	machine_id	sensor_type	value
	12:00:00	MACHINE_001	temp	72.5
	12:00:00	MACHINE_001	speed	2.0
	12:00:05	MACHINE_001	temp	72.7
	12:00:05	MACHINE_001	speed	2.1
	12:00:10	MACHINE_001	temp	72.4
	12:00:10	MACHINE_001	speed	2.4


With delta encoding you only need to store how much each value changed relative to the previous data point, which means smaller values to store. After the first row, you can represent the following rows using less information, for example:
	time	machine_id	sensor_type	value
	12:00:00	MACHINE_001	temp	72.5
	0 seconds	MACHINE_001	speed	2.0
	5 seconds	MACHINE_001	temp	+0.2
	0 seconds	MACHINE_001	speed	+0.1
	5 seconds	MACHINE_001	temp	-0.3
	0 seconds	MACHINE_001	speed	+0.3


In time-series data it is often the case that certain values repeat for some period. For example, if you have a temperature sensor that reads 72.5 degrees for 10 minutes, then suddenly rises to 73.0 degrees and stays there for another 10 minutes, you can use delta-of-delta encoding. If the interval is constant (e.g. always 5 seconds), the delta-of-delta is 0 and can be stored in a very small number of bits.
	time	machine_id	sensor_type	value
	12:00:00	MACHINE_001	temp	72.5
	+5 seconds	MACHINE_001	temp	+0.2
	0 seconds	MACHINE_001	temp	-0.3
	0 seconds	MACHINE_001	temp	+0.3
	0 seconds	MACHINE_001	temp	-0.1


Delta encoding works great for numeric values that change by small amounts, but time-series data also often contains columns in which the same value repeats across many consecutive rows — for example machine_id, sensor_type or device status. In such cases run-length encoding (RLE) is used, which instead of storing the same value repeatedly stores it once together with the number of repetitions.
Data before compression:
	time	machine_id	sensor_type	value
	12:00:00	MACHINE_001	temp	72.5
	12:00:05	MACHINE_001	temp	72.7
	12:00:10	MACHINE_001	temp	72.4
	12:00:15	MACHINE_001	temp	72.6
	12:00:20	MACHINE_001	temp	72.5


After applying RLE to the machine_id and sensor_type columns:
	machine_id	sensor_type
	MACHINE_001 × 5	temp × 5


Instead of five copies of the string MACHINE_001 (~55 bytes) we store a single value plus a counter (~15 bytes). With millions of rows sharing the same machine_id value, the savings are enormous.
In the end it will look like this:
	column	technique	representation after compression
	time	delta-of-delta	12:00:00, +5s, 0, 0, 0
	machine_id	run-length encoding	MACHINE_001 × 5
	sensor_type	run-length encoding	temp × 5
	value	delta encoding	72.5, +0.2, -0.3, +0.2, -0.1


There are many other methods used in TimescaleDB, which you can read about in the official documentation.
Compression is not “one size fits all” — TimescaleDB picks the algorithm per column type, which is key to understanding why the ratio varies so much between schemas:
	Integers, timestamps, booleans and integer-like types — a combination of delta encoding, delta-of-delta, simple-8b and run-length encoding. Delta-of-delta produces small numbers (for regular intervals — all zeros), and simple-8b then physically packs those small numbers into a few bits per value. A similar approach (delta-of-delta for timestamps) is used by Facebook’s Gorilla algorithm.
	Columns without many repetitions (e.g. floats from temperature and vibration measurements) — XOR-based compression (based on Gorilla) with a touch of dictionary compression. XORing neighboring floats yields a result with a long run of leading and trailing zeros when the values are similar — then you only need to store the middle “significant” bits instead of the full 64.
	JSONB — two layers: first dictionary (when values repeat), and if there are no repetitions, a fallback to PostgreSQL TOAST (pglz by default, lz4 if configured).
	Everything else (strings, more unusual types) — dictionary compression. The dictionary indexes also go through simple-8b + RLE, so the compression is two-stage.

That is why sensor_type in the form 'TEMPERATURE'/'SPEED'/'PRESSURE' compresses brilliantly (a 3-element dictionary plus RLE on the indexes), monotonically increasing time drops to almost zero bytes per value, while a high-entropy column such as a per-row UUID will be much worse — a dictionary helps little, because every value is unique, so the dictionary is just as large as the original data. TimescaleDB detects this case and simply does not use a dictionary then.
segmentby and orderby — the most important parameters
These are the two parameters you have to choose deliberately, because they determine how rows are grouped into batches before compression.
	segmentby — the column whose values are shared across an entire batch (e.g. machine_id or sensor_id). The value is stored once per batch, not as an array. In addition, the planner uses segmentby metadata to skip entire batches that do not match the WHERE clause.
	orderby — the sort order inside the batch (usually time DESC). Sorting by time gives delta encoding and delta-of-delta their maximum advantage — neighboring values are close to each other, so the differences are small and pack into a few bits.

ALTER TABLE iot_sensor_data SET (
  timescaledb.orderby = 'time DESC',
  timescaledb.segmentby = 'machine_id'
);


Queries with a WHERE machine_id = '...' AND time BETWEEN ... filter on a table configured this way can be an order of magnitude faster than without segmentby, because the planner skips other machines’ batches based on metadata — without touching the data itself.
TimescaleDB packs rows into batches of ~1000 and compresses each batch separately. If segmentby has too high a cardinality (e.g. segmentby = sensor_id with thousands of sensors in IoT, where each sensor has only a few rows per chunk), then each “segment” in the chunk has too few rows, the batches are underfilled and compression is ineffective — the delta/XOR encoders need a series of similar values to compress anything.
The official rule from the documentation: each segment should contain at least 100 rows in a chunk, and optimally 100–10,000 unique segmentby values per chunk.
What does compression do to query performance?
A common question: does compression slow down queries?
Short answer: for typical time-series queries — it speeds them up.
Queries that speed up (the majority of the workload):
	Range scans over time with aggregation (SUM, AVG, MAX per time bucket)
	Queries with a filter on the segmentby column
	Sequential scans over large ranges

Columnar compression reduces I/O by 10-20×. A query reading 1 GB uncompressed vs 100 MB compressed = fewer disk reads, less memory, less CPU for deserialization.
Queries that slow down (rare in time-series):
	Point lookup of a single row (WHERE time = '...' AND id = X)
	UPDATE/DELETE on compressed chunks (decompress→modify→recompress cycle)
	Queries without a filter on segmentby when that column has high cardinality

How to implement it
-- Columnstore configuration for IoT sensor monitoring
ALTER TABLE iot_sensor_data SET (
  timescaledb.compress,
  timescaledb.segmentby = 'machine_id',
  timescaledb.orderby = 'time DESC'
);

-- Policy for automatically converting chunks older than 7 days
SELECT add_columnstore_policy('iot_sensor_data', after => INTERVAL '7 days');

-- Verification
SELECT * FROM chunks_detailed_size('iot_sensor_data');

-- What is compressed
SELECT chunk_name, is_compressed, range_start,
       pg_size_pretty(total_bytes) AS size
FROM timescaledb_information.chunks c
       JOIN chunks_detailed_size('iot_sensor_data') cds USING (chunk_schema, chunk_name)
WHERE hypertable_name = 'iot_sensor_data'
  AND is_compressed = true
ORDER BY range_start;


Example from a real database
In my mqtt_data table I have ~180 unique id values with 4,000–113,000 rows each, depending on the chunk. Configuration:
ALTER TABLE mqtt_data SET (
    timescaledb.enable_columnstore = true,
    timescaledb.segmentby = 'id',
    timescaledb.orderby   = 'time DESC'
);


The effect — the same query on a rowstore vs columnstore chunk
A production-type query, “point read by id and a narrow time range”:
SELECT *
FROM mqtt_data
WHERE time >= '...'::timestamptz
  AND time <  '...'::timestamptz + interval '5 minutes'
  AND id = 'Site1.Machine1.SPEED'
ORDER BY time DESC
LIMIT 10;


	Metric	Rowstore (chunk 47, 2.3 GB)	Columnstore (chunk 46, 7.2 MB)
	Execution time	10.2 ms	0.36 ms
	Planning time	19.0 ms	1.9 ms
	Total	29.2 ms	2.3 ms
	Speed-up	—	~12.7× total / 28× execution
	Data compression ratio	—	42.8× (308 MB → 7.2 MB)


The compressed chunk is ~42× smaller on disk (same data; per-chunk B-tree indexes disappear in columnstore, so the real saving is even larger) and at the same time 28× faster in execution. This is not an error — it is the result of three things working together.
Query plan — let’s show it with EXPLAIN ANALYZE
Columnstore chunk (after compression)
Limit  (actual time=0.058..0.259 rows=10 loops=1)
  ->  Custom Scan (ChunkAppend) on mqtt_data
        Order: mqtt_data.time DESC
        ->  Index Scan using _hyper_1_47_chunk_mqtt_data_time_idx
              on _hyper_1_47_chunk  (rowstore, latest)
        ->  Custom Scan (DecompressChunk) on _hyper_1_46_chunk  (never executed)
              Vectorized Filter: ((time >= '...') AND (time < '...'))
              ->  Index Scan using compress_hyper_28_823_chunk_id__ts_meta_min_1__ts_meta_max__idx
                    Index Cond: ((id = 'Site1.Machine1.ERROR')
                             AND (_ts_meta_min_1 < '...')
                             AND (_ts_meta_max_1 >= '...'))
Planning Time: 1.912 ms
Execution Time: 0.363 ms

The index TimescaleDB built for the columnstore is (id, _ts_meta_min_1, _ts_meta_max_1). It was created automatically — it was not defined by hand. Simply because id is segmentby and time is orderby.
Rowstore chunk (before compression)
Limit  (actual time=3.562..10.076 rows=10 loops=1)
  ->  Custom Scan (ChunkAppend) on mqtt_data
        Order: mqtt_data.time DESC
        ->  Index Scan using _hyper_1_47_chunk_mqtt_data_id_time_idx
              on _hyper_1_47_chunk
              Index Cond: ((id = 'Site1.Machine1.ERROR')
                        AND (time >= '...')
                        AND (time < '...'))
Planning Time: 19.014 ms
Execution Time: 10.217 ms

A classic Index Scan over mqtt_data_id_time_idx (~750 MB B-tree for this chunk). It works, but slower, because:
	The index does not fit in cache
	The planner has to read larger statistics
	Postgres iterates row by row

Why does columnstore win on speed too?
1. Sparse minmax index on the meta columns
TimescaleDB itself builds an index on (segmentby_col, _ts_meta_min_1, _ts_meta_max_1) — where min/max are the extreme orderby values per 1000-row batch. This lets it eliminate entire batches without reading them, checking only the meta.
2. Segmentby as a native filter
Rows with the same id are physically grouped together. The index hits the right segment immediately — there is no need for a separate B-tree on (id, time). Segmentby handles this “for free”, as a side effect of the data layout.
3. Vectorized execution
Operations on time ranges run in batches (1000 rows at a time) instead of row by row, as in a classic Index Scan.
Important caveats
	The numbers apply to a specific use case — “point read by id and a narrow time range”. For queries aggregating full months the difference will be different. For queries scanning without an id filter, columnstore can be slower than a well-indexed rowstore.

	42× is my dataset. MQTT sensor data has exceptionally high redundancy — values change smoothly (Gorilla works great), topics/units repeat within an id (dictionary encoding at its maximum). A realistic expectation for typical time-series: 8–20×.

	Fresh chunks stay in rowstore — the policy only converts chunks older than the after => interval. Queries on current data (e.g. the last 5 minutes) are not touched by hypercore.


How to check whether segmentby will work for your data?
-- Distribution inside a specific chunk
WITH per_id AS (
    SELECT id, count(*) AS n
    FROM _timescaledb_internal._hyper_X_Y_chunk
    GROUP BY id
)
SELECT
    count(*) FILTER (WHERE n < 100)  AS ids_under_100_rows,
    count(*) FILTER (WHERE n < 1000) AS ids_under_1000_rows,
    count(*) AS total_ids
FROM per_id;


If ids_under_100_rows = 0 and total_ids falls within 100–10,000 → a good segmentby.
If most id values have <100 rows → change your strategy.
Summary
If you are planning a PostgreSQL TimescaleDB deployment - especially for IoT applications, production monitoring or time-series in financial systems - and you want to make sure the compression ratio will be 15×, not 2×, at RoszigIT we design and deploy the Grafana + TimescaleDB + AWS stack for industry. Get in touch if you need an opinion or direct support with the architecture.




Original: https://roszigit.com/en/blog/timescaledb-compression-hypercore · Discussion
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Starting up a Linux kernel to host one single process rather than a full on operating system ... and doing it in less than a second!

  
  When I was a kid, computers weren’t coddled and 
left running 24/7, when you were done with them you switched them off, and
when you wanted them again you just switched them on and within a second or
so they’d be loading whatever was in their disk drive.


There was a brief moment in the early 2000s where the newly introduced
SSDs made booting quick but as always the tech industry has taken up the
slack until even a 16 core monster with a fast SSD still takes a minute
to get its feet under it.


So I wanted to try an alternative.
Keep the Linux kernel but strip away everything else I could.
Here goes … well not quite here goes nothing, but here goes a lot less.


UPDATE: As per long tradition, while trying to fix a couple of details
I found “Building a tiny Linux from scratch”
which does most of what I do here but in Rust and a year ago,
so that’s worth a look too.


Hello, World!


The first thing a Linux system does is run an “init” program of one sort
or another which loads all the other processes and configurations and stuff.
There’s nothing too special about this program, it’s just a regular 
executable or script, and there have been a few different approaches taken
over the years in any case.


So we can write a new one in C … here’s init.c:


#include <stdio.h>
#include <stdlib.h>
#include <sys/reboot.h>

int main(int argc, char **argv) {
    fprintf(stderr, "Hello from init.c!");
    reboot(RB_POWER_OFF);
}




All it does is print a message, and then reboot the computer.


If our init process exits the kernel panics, so instead of busy waiting1
or sleeping forever or whatever, we use reboot(RB_POWER_OFF) to shut the
virtual machine down in an orderly manner.


Making initrd


Modern Linux supports
quite a complex multi-stage process.
There’s a lot of
resources
out there, and a lot of them are 20 years out of date, and
there have been changes
but here’s a summary of how I think it works right now, 
as of 2026 and Linux 6.8 or thereabouts:



  	A boot loader runs with a kernel and a dummy filesystem called ‘initrd’.

  	The kernel attempt to unpack the ‘initrd’ file into an ‘initramfs’, a
root filesystem in RAM which allows initialization tools to run.
    
      	it looks for a file called /init (or whatever is specified in the
rdinit= kernel parameter)

      	if it exists, it runs it and that process takes over initialization.

    

  

  	Otherwise, it falls back to:
    
      	mount the root partition specified by the root= kernel parameter

      	mount the devtmpfs filesystem at /dev

      	run /init (or whatever is specified in the init= kernel
parameter) from that.

    

  

  	Otherwise, or if the init process exits, it kernel panics.




Most modern distros use the first branch: quite a large initrd filesystem is
provided so that modules and firmware can get loaded before attempting to
boot the real filesystem.
The initrd file which my PC boots from is 73MB and according to lsintramfs
it contains 2163 files!


There’s a few examples of how to
construct a filesystem with a 
replacement for init
but I wanted to go even simpler and replace the entire initrd.


If we compile our example code statically, eg: containing all the libraries it
needs, we can make our own initrd with only one file in it:


gcc -static init.c -o init

echo 'init' | cpio -o --format=newc | gzip -c > initrd




about cpio


cpio is a very weird and ancient program with a command line
which makes tar look user-friendly.
But let’s not worry about the details for now.


I will note that, later, if you get a kernel message:


Initramfs unpacking failed: no cpio magic




… it means that either the cpio format or the compression or something
similar isn’t compatible with your kernel.  The kernel will attempt to
continue, but a later error message like:


check access for rdinit=/init failed: -2, ignoring




… means that either the initramfs didn’t happen or your binary is
in the wrong place (-2 is -ENOENT which means file not found).
You might also get a message about incompatible architectures.
This message happens pretty early in the boot process, which attempts to 
continue anyway, so you’ll have to look back carefully.
Whereas if you see:


Trying to unpack rootfs image as initramfs...




… and then nothing else, that’s a good sign. It never logs that it was
successful until much later when it should hopefully say:


Run /init as init process




Incidentally, if you’re looking to pack many files into a cpio archive,
you want something along the lines of:


(cd $SOURCE_DIR; find . | cpio -o -H newc) | gzip -c > $OUTPUT_FILE




The whole thing about piping in a list of files probably seems
perverse but cpio is older than tar, older than shell filename
globbing so perhaps we can forgive it


Virtualized


Getting this going on real hardware would involve an irritating
amount of USB key swapping,
so I’m using QEMU to make a virtual system
to experiment with.


QEMU lets you boot from just
a kernel and a filesystem image
on the command line.


For now, rather than proper QEMU I’m using KVM to run a virtualized
system. For full emulation, you can also run these examples with
qemu-system-x86_64, or whatever the appropriate emulator is for 
your system.  It’s slightly slower but otherwise works the same.


First we need a kernel, I’m just using the current kernel
from my machine but the /boot/vmlinuz file is readable by root only so first
we make a copy of it in our working directory and change its ownership:


sudo cp /boot/vmlinuz .
sudo chown $USER:$GROUP vmlinuz




If you can be bothered building your own
cut-down kernel
that’d be even better.


We now have our two binary files, the kernel vmlinuz and 
the init image initrd which contains only our program
init.
So we can boot our system with:


kvm -m 1G -nographic -kernel vmlinuz \
    -initrd initrd -append "console=ttyS0"




The -nographic and -append "console=ttyS0" options give us a terminal console
to monitor stderr on rather than popping up a graphical console.


When the kernel starts up, it unpacks our initrd into a ram disk, and
runs our init binary:


[    0.000000] Linux version 6.8.0-111-generic (buildd@lcy02-amd64-088)
[    0.000000] Command line: console=ttyS0
[    0.489390] Trying to unpack rootfs image as initramfs...
[    0.805419] Run /init as init process
Hello from init.c!
[    0.807535] reboot: Power down




(abbreviated)


Devices


Even if we don’t want any filesystems, we might want some permanent 
storage.


But at the time our /init runs, we haven’t mounted a root filesystem yet,
so there’s no devices available!
Devices are made available using a kernel mechanism called “devtmpfs” so the
first thing we have to do is activate that. We can mount
devtmpfs from our C program using mount("devtmpfs", "/dev", "devtmpfs", 0, NULL).


QEMU can present a host file as a block device on the guest using 
the -hda option, the file will appear to the guest as /dev/sda, so let’s 
modify our code from before to mount the devtmpfs, open /dev/sda
and read the first few bytes from that file:


#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <sys/mount.h>
#include <sys/reboot.h>
#include <arpa/inet.h>

int main(int argc, char **argv) {
    fprintf(stderr, "Hello from init.c!\n");
    mount("devtmpfs", "/dev", "devtmpfs", 0, NULL);

    int fd = open("/dev/sda", O_RDWR);
    uint32_t buffer[2];
    read(fd, buffer, sizeof(buffer));
    close(fd);

    fprintf(stderr, "Read %08x %08x\n",
        ntohl(buffer[0]), ntohl(buffer[1]));

    reboot(RB_POWER_OFF);
}




(yeah, I know, proper C code needs to be scattered with return
value checks and sensible reports of errno.
I’ve left these out for clarity.)


Before we can run this we need a disk image.
Let’s make some random bytes in a file:


dd if=/dev/random of=diskimage bs=1K count=1K




Then we can compile and run this like before:


gcc -static -o init init.c 

echo 'init' | cpio -o --format=newc | gzip -c > initrd

kvm -m 1G -nographic -kernel vmlinuz \
    -initrd initrd -append "console=ttyS0" \
    -no-reboot -hda diskimage




… and end up with output something like (edited for brevity):


[    0.000000] Linux version 6.8.0-111-generic (buildd@lcy02-amd64-088)
[    0.000000] Command line: console=ttyS0
[    0.010975] Memory: 975024K/1048056K available (22528K kernel code, 4438K rwdata,
               14412K rodata, 4924K init, 4788K bss, 72772K reserved, 0K cma-reserved)
[    0.493923] Trying to unpack rootfs image as initramfs...
[    0.712522] ata1.00: ATA-7: QEMU HARDDISK, 2.5+, max UDMA/100
[    0.713091] ata1.00: 2048 sectors, multi 16: LBA48 
[    0.816634] Run /init as init process
Hello from init.c!
Read 4463823c a5c37e77
[    0.819849] reboot: Power down




So there we go, less than a second from power-on to running a program and reading from disk.


Booting real hardware


There are a lot of conflicting instructions out there, and most of them
seem to assume you’re trying to update the bootloader of the system you’re
using, rather than adding EFI booting to a USB stick, but this is what
worked for me:



  	plug in the USB key

  	use lsblk to make absolutely sure it’s the right one
(in my case, it’s /dev/sda, but be careful as these commands
will trash whatever drive you’re pointing them at.)

  	use dd if=/dev/zero of=/dev/sda bs=1M count=1 to clear the boot sector
and partition table completely.

  	use sudo cfdisk to set up some partitions:
    
      	Format the device as “dos”

      	Create a partition of type “EFI” (hex id ef) with 512M size
and mark it as bootable.

      	Create another partition for later, leave the type
“Linux” (hex id 83) for now

    

  




It should end up looking something like:


                       Disk: /dev/sda
     Size: 3.76 GiB, 4037017600 bytes, 7884800 sectors
             Label: dos, identifier: 0xdeadd0d0

Device    Boot   Start     End Sectors Size Id Type
/dev/sda1 *       2048 1050623 1048576 512M ef EFI (FAT-12/16/32)   
/dev/sda2      1050624 7884799 6834176 3.3G 83 Linux




Plenty of places seem to say the partition table has to be of type GPT
and the EFI partition of a special type within that, but this is what
my Mint Linux installer USB looked like and this is what 
worked for me on this crappy laptop.


Now we can make the file systems on our partitions:


sudo mkfs.fat -F 32 /dev/sda1
sudo mkfs.ext3 /dev/sda2




In theory UEFI can load multiple files from multiple locations, and run
a little script called startup.nsh, and stuff like that, but this laptop
refused to pay any attention to any of that, and the only way to get it
to boot happily was to create a file called /EFI/BOOT/BOOTX64.EFI.


So I needed to make a “unified kernel” which contains a loader stub,
the kernel itself, and the initrd file which contains our program.
We can do this with the ukify tool:


sudo apt install systemd-ukify systemd-boot-efi
ukify build --linux=vmlinuz --initrd=initrd




Then we just need to
copy the new unified kernel file into the right place:


sudo mount /dev/sda1 /mnt
sudo mkdir -p /mnt/EFI/BOOT
sudo cp vmlinuz.unsigned.efi /mnt/EFI/BOOT/BOOTX64.EFI
sudo umount /mnt




… and go boot the USB stick!


And then realize that it reboots too quick to get a photo of, and
add a sleep(5); in there.  And then boot it again, and take a
photo:


[image: photo of message on a real laptop screen]


Tiny Kernel


At the start of all this I just copied the Linux kernel from my running desktop: this
is a Ubuntu install and pretty hefty as kernels go, with support for many things not 
relevant to our one-program-at-a-time project.  It’s pretty easy to build a new Linux
kernel though:


git clone https://github.com/torvalds/linux.git
cd linux
make tinyconfig
make menuconfig




This will get you to the linux kernel configuration menu, a wonderful text menu
system with a thousand options which has been baffling new users for about 30 years
now.


[image: The linux kernel config menu]


make tinyconfig switches off just about everything, too many things in fact.
As per “Building a tiny Linux from scratch”
some things have to be switched back on for our kernel to work.


Configuring


I’ve tried to lay these out in order to make it possible to pick your way
through the menus:



  	
    “General setup”


    
      	
        “Local version”


        I set this to “tiny” to make it easier to tell which kernel is which

      

      	
        “Initial RAM filesystem and RAM disk (initramfs/initrd) support”


        More options will appear. I kept “Support initial ramdisk/ramfs
compressed using gzip” and switched the others off,
we might as well have only one decompressor in th kernel.


        “Initramfs source file(s)” is intriguing and I’ll come back to this.

      

      	
        Compiler optimization level


        I changed this to “Optimize for size (-Os)”

      

      	
        “Configure standard kernel features (expert users)”


        Never mind the scary name.
This is both a toggle (hit space) and a nested menu (hit enter) which is 
massively confusing, and the contents are different depending on if it is 
switched on or off.


        
          	
            “Multiple users, groups and capabilities support”


            I’ve left this off for now because we don’t really need it.

          

          	
            “Enable support for printk”


            You can save a bit of space by switching this off, but Without it you won’t
know why the kernel isn’t starting.

          

        

      

    

  

  	
    “64-bit kernel”


    Even the shittiest laptop I’ve got laying around here is 64 bit.
If you pull something even older out of the junk pile, you might prefer 32 bit.

  

  	
    “Processor type and features”


    This depends on your target platform too, but I chose to turn on
“Symmetric multi-processing support” and set “Maximum number of CPUs” to 4,
but turn off the “Cluster scheduler support” and “Multi-core scheduler support”

  

  	
    “Enable the block layer”


    I think this is necessary to access the block devices like “/dev/sda1” but
I turned off “Legacy autoloading support” and “Allow writing to mounted
block devices”

  

  	
    “Executable file formats”


    
      	
        “Kernel support for ELF binaries”


        Our init program is compiled to ELF format, we could probably compile it
to an older format but there’s no real advantage.  I’ve left “Kernel support
for scripts starting with #!” off though because there’s no shell where we’re going …

      

    

  

  	
    “Device Drivers”


    
      	
        “Generic Driver Options”


        
          	
            “Maintain a devtmpfs filesystem to mount at /dev”


            This is how we actually find devices on the system.

          

        

      

      	
        “Character devices”


        
          	
            “Enable TTY”


            We definiely need this to communicate with our program …

          

          	
            “Serial drivers”


            … and our ‘qemu’ emulation provides the text console as a fake
serial device, so I turned on “8250/16550 and compatible serial support”

          

        

      

      	
        “Graphics support”


        
          	
            “Frame buffer devices”


            Just for fun I turned this on with just “Provide legacy /dev/fb* device”,
it’ll be interesting to see if our program can actually do gasp graphics!

          

        

      

    

  

  	
    “File systems”


    We may not need them immediately, but I switched on “The Extended 3 (ext3) filesystem”
and “The Extended 4 (ext4) filesystem”


    
      	
        “DOS/FAT/EXFAT/NT Filesystems”


        I also switched on “MSDOS fs support” and “VFAT (Windows-95) fs support” and
“exFAT filesystem support”.  It might be handy to be able to read more files
out of that EFI partition.

      

    

  

  	
    “Kernel hacking”


    Again, don’t be put off by the menu name.  I just went into
“printk and dmesg options” and set “Show timing information on printks”
which gives the printk messages nice timestamps.

  




If you want to make the kernel with a UEFI stub, you need to do things out
of order.  First go to “Power Management and ACPI options” and switch on 
“ACPI”.  Then you can go back to “Processor type and features” and 
“EFI runtime service support” and “EFI stub support” should be active.


Building


Once you’ve waded through all that, you can just make -j 8 to build 
a new kernel.  Depending on exactly what options you included, the compiled 
kernel should be 1-2 MB instead of the 16MB vendor kernel.  Of course,
the down-side is that you probably won’t know what feature you missed until
your code tries to use it!




Is this worth bothering with?


Hard to say.  It saves a little bit of space, boots a bit quicker, and removing
unused parts of the kernel may well improve the security of a device since 
there’s less “attack surface” to go wrong.


There’s also the possibility of compiling in our initrd system, reducing 
even further our reliance on external files.  That combined with the EFI 
loader stub option means we’d only need exactly one file to load our program
from boot.


Also, we’re going to need to build our own kernel to target 
more interesting platforms.


TO BE CONTINUED


Next up: Forest for the trees, an adventure
in structured data on our minimalist system …







Original: https://nick.zoic.org/art/boot-naked-linux/ · Discussion
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Show HN: machine0 – Persistent NixOS VMs You Control from the CLI

machine0.io · 56 points · Discussion

Hi HN! Excited to launch machine0, a CLI that makes it easy to create, provision and snapshot persistent NixOS (& Ubuntu) VMs.You can think of machine0 as a modern VPS provider. VMs stay on unless switched-off (with 99.99% uptime), they have static IPs and HTTPS endpoints, 1-60 vCPU, up to 240GB RAM and optionally GPUs. The CLI provides commands to manage lifecycle, snapshots and also provision the VMs using Nix flakes or Ansible playbooks. VMs are priced by the minute of usage.
What makes machine0 unique is that it has first class support for NixOS! In a nutshell, NixOS lets you define your entire OS as code (think Terraform but for your Linux). A flake declares your system state (packages, services, firewall rules, users...) and pins all dependencies via a lockfile. Given the same flake.nix and flake.lock, `nixos-rebuild switch` always produces the exact same system.
The NixOS ecosystem is mature, and flakes are expressive: at the system level you can define packages, what's in /etc, firewall rules, users & groups etc. At the user level, you can define your shell, aliases, tmux and vim config. Having your entire environment defined as code makes it easy to audit what's installed and how things are set up. You can rollback by reverting the last commit. And agents can write the code for you and test it against disposable machine0 VMs.
If you'd like to dive right in, these commands will get you started:

  npm install -g @machine0/cli
  machine0 new my-vm --image nixos-25-11        # create a new nixos VM
  machine0 provision my-vm ./flake#my-profile   # provision it using a nix flake
  machine0 ssh my-vm                            # ssh in
  machine0 stop my-vm                           # stop the VM
  machine0 images new my-vm my-snapshot         # create a snapshot
  machine0 new my-clone --image my-snapshot     # create a new VM from the snapshot


- Demo of installation + NixOS provisioning via Claude Code: https://www.youtube.com/watch?v=RT8N0_e3Vfg- Documentation: https://docs.machine0.io/introduction/overview
- machine0 NixOS flakes: https://github.com/fdmtl/machine0-nixos
If you're in the habit of using VMs, or want to know what the NixOS fuss is about, would love for you to give machine0 a try!


Original: https://machine0.io · Discussion
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Show HN: Fata – Spaced repetition to fight skill rot from AI coding

fata.dev · 51 points · Discussion

Hi HN, I'm Djoumé. I've been a developer for over 20 years, and like a lot of you I've been coding almost exclusively through an agent in the past few months.It's been amazing to vibe code prototypes in any stack, but when it comes to building something reliable/scalable, I couldn't effectively guide the agent unless I knew the technology. And the scariest part is that I'm seeing a lot of my technical skills decreasing due to AI coding.
Reflecting on my journey, I also worry about how the new "AI native" generation of software developer is going to acquire technical depth.
So I built fata.dev: short daily spaced-repetition sessions for programming skills (Rust, CSS, React, Python, TypeScript, Architecture).
You can try it in the browser with no signup: https://fata.app/courses
It's an offline-first mobile app built with Capacitor, RxDB and Firebase. The first courses were painfully written by hand, but most content is now AI-generated. It takes about 3000 LLM calls to generate a course, and every code samples goes through compilation, linting, unit testing, AI and a final manual review.
Would very much appreciate any feedback on the product & website, what works and what could be better. Thanks!


Original: https://fata.dev · Discussion
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US Air Force B-52 bomber crashes after takeoff, Edwards Air Force Base says

reuters.com · 45 points · Discussion

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

Original: https://www.reuters.com/business/aerospace-defense/us-air-force-b-52-bomber-crashes-after-takeoff-edwards-air-force-base-says-2026-06-15/ · Discussion
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Factoring "short-sleeve" RSA keys with polynomials

blog.trailofbits.com · 43 points · Discussion

What happens when the bits of an RSA private key are heavily biased toward 0 instead of being randomly generated? The public key’s bits could be biased enough for us to detect these incorrectly generated keys in the wild. Together with Hanno Böck of the badkeys project, we found hundreds of unique keys that not only have this property, but can be quickly factored. We also found the bug that led to many of these keys and analyzed historical data to track the issue over time. Surprisingly, the pattern of 0 bits is often highly structured, allowing us to develop a powerful polynomial-based cryptanalytic technique that exploits the pattern.
[image: Figure 1: Two patterns of RSA moduli with repeated blocks of 0 bits seen in real-world examples.]Figure 1: Two patterns of RSA moduli with repeated blocks of 0 bits seen in real-world examples.These “short-sleeve” keys, named for how the 0 bits don’t fully cover the limbs of the big integers, largely fell into two patterns. Pattern 1 remains unexplained, but we traced pattern 2 to a type mismatch in big-integer code from old versions of the CompleteFTP file transfer software. The CompleteFTP bug also generated vulnerable short-sleeve DSA keys, and we recovered 603 unique RSA private keys and 74 DSA keys from internet scans. If you used CompleteFTP to generate host keys between December 2016 and December 2023, CompleteFTP has released a tool to check whether your keys need to be regenerated.
How we found the weak keys
The badkeys project is an open-source service that checks public keys for known vulnerabilities. While developing this tool, Hanno collected a massive number of real-world keys from public sources, including Certificate Transparency logs, internet-wide TLS and SSH scans, PGP keys, and many others. By searching this dataset for unexpectedly sparse RSA moduli, we uncovered a large number of keys in the wild with the patterns in Figure 1.
Both patterns include several regularly spaced blocks of all zeros interleaved with seemingly random data. Pattern 1 appears in CT logs for certificates issued to several large organizations, including Yahoo and Verizon, and on some devices running NetApp software. Fortunately, these certificates have already expired, but we still shared our findings with these companies. We wanted to learn more about which product could be responsible for generating these keys, but we did not hear back. Pattern 2 appears on SSH hosts running the CompleteFTP software from EnterpriseDT. The underlying vulnerability affects RSA keys generated using versions 10.0.0–12.0.0 (Dec 2016–Mar 2019) and DSA keys generated with v10.0.0–23.0.4 (Dec 2016–Dec 2023).
These vulnerabilities affect a small minority of hosts on the internet, but the more interesting takeaway is that independent cryptographic implementations failed in similar ways. More implementations may include the same bugs, and so it’s worth tailoring cryptanalytic algorithms for this particular type of failure.
Cryptographic algorithms often need integers hundreds or thousands of bits long, and they represent these “big integers” using an array of smaller machine-sized values, called limbs. If we interpret pattern 1 as a sequence of 128-bit limbs, or 32-bit limbs in pattern 2, the repeated blocks of zeros correspond to a single block of zeros in each limb. Only a small contiguous subset of the limb is filled with random bits, and the rest of the limb is uncovered, hence the nickname “short-sleeve keys.”
By exploiting this mathematical structure in the limbs of these moduli, we replace the hard problem of factoring integers with the easy problem of factoring polynomials. That is, we take the modulus $n$ with unknown factors $p$ and $q$, express it as a polynomial $f_n(x)$ with small coefficients, factor $f_n(x)$ into $f_p(x)$ and $f_q(x)$, and convert these factors into $p$ and $q$. The technique of converting between integers and polynomials is common, including doing fast polynomial multiplication, but sadly, few resources describe how to use it for fast integer factorization.
In particular, we use the digits in the base-$B$ representation of the integer to set the coefficients of the polynomial. In the normal base-10 representation, this involves replacing powers of 10 with powers of $x$, and then converting a polynomial back to an integer involves replacing powers of $x$ with powers of 10. Mathematically, the base-$B$ representation of an integer $a = \sum_i a_i B^i$ corresponds to the polynomial $f_a(x) = \sum_i a_i x^i$, and the polynomial evaluation $a = f_a(B)$ converts back to an integer. For short-sleeve keys, the base corresponds to the limb size, and the extra zero bits in each limb will lead to polynomials with exceptionally small coefficients.
[image: Figure 2: Integers with blocks of 0 bits can be represented as polynomials with small coefficients.]Figure 2: Integers with blocks of 0 bits can be represented as polynomials with small coefficients.This method of representing integers with polynomials is useful because the product of evaluations $f_a(B) * f_c(B)$ equals the evaluation of the product $(f_a*f_c)(B)$. All evaluation does is replace $x$ with $B$, so it doesn’t matter if this happens before or after multiplication. The same is true of addition.1
For a short-sleeve RSA modulus $n$ with $w$-bit limbs, we can use the base-$2^w$ representation to find a polynomial $f_n(x)$ with exceptionally small coefficients. If $f_p(x)$ and $f_q(x)$ also have exceptionally small coefficients, then $f_n(x) = f_p(x) * f_q(x)$. Note that for correctly generated prime factors, $f_p(x)$ and $f_q(x)$ will typically have $w$-bit coefficients; that’s why this attack doesn’t work in general.
Factoring polynomials is easy, so we can factor $f_n(x)$ to get $f_p(x)$ and $f_q(x)$, then evaluate these factors at $2^w$ to get $p$ and $q$. This is the basic version of the attack, but I’m intentionally omitting a key insight needed to factor these real-world moduli. A full explanation is at the end of this blog.
[image: Figure 3: Special-form polynomials can be factored to reveal the RSA private key.]Figure 3: Special-form polynomials can be factored to reveal the RSA private key.The correspondence between integers and polynomials makes it easy to factor these special form moduli, but interestingly, it helps factor general RSA moduli as well. The General Number Field Sieve (GNFS) algorithm has the best known asymptotic performance, and the first step is defining a number field by selecting a polynomial $f_n(x)$ and evaluation point $m$ such that $f_n(m) = n$.2
Reverse engineering the CompleteFTP vulnerability
After applying this technique to the keys that Hanno found, we found that the private factors are indeed short-sleeved: the prime factors have large, regularly spaced blocks of unset bits. The SSH banners for the hosts with the second pattern indicate they use the CompleteFTP software, so we reverse-engineered a trial version to determine what caused the vulnerable keys.
Dynamically generated RSA keys did not have the short-sleeve pattern3, so we used the ILSpy tool to decompile the .NET code in the demo binary. After some reverse engineering, we found the bug that generated the short-sleeve keys. The following function fills the big integer represented by bignumLimbs with a randomly generated value of the desired bit length. See if you can spot the problem.
public void genRandomBits(int bits) {
 	// Calculate the number of limbs
 	int numLimbs = bits / 32;
 	// Allocate space for the RNG output
 	byte[] array = new byte[numLimbs];
 	// Call the system RNG
 	rngProvider.GetNonZeroBytes(array);
 	// Copy to the limbs of the big number
 	Array.Copy(array, 0, bignumLimbs, 0, numLimbs);
 	// Set the top bit to ensure proper bit length
 	bignumLimbs[numLimbs - 1] |= 0x80000000;
 	// Store the length
 	dataLength = numLimbs;
}
Figure 4: Decompiled code for the vulnerable genRandomBits in CompleteFTP. Several branches have been removed for clarity, and comments are added.There’s a mismatch between the size of the limbs and the size of the RNG output! Each limb requires 32 bits of random material, but Array.Copy implicitly casts each 8-bit element of the RNG output to its own element of the big-integer limbs. The repeating structure in the short-sleeve keys is because the issue affects each limb, and the 0 bits are because too small of a value is copied to each limb. This exactly matches the pattern of the cryptanalyzed keys.
We also figured out why our dynamic testing did not generate broken keys: the genRandomBits function was compiled in but unreachable in the latest version. Older versions used custom-written key-generation code that called this vulnerable function, which was later refactored to use standard .NET crypto APIs.
We reverse-engineered an older version of the CompleteFTP software to look for other calls to genRandomBits and found that DSA key generation was also affected. The 160-bit DSA private key $x$ was previously generated by this function, and the public key and parameters include a generator $g$ and target $y = g^x$. The private key is easily recoverable, and once we knew what to look for, we found vulnerable DSA keys in the wild as well.4
Since v12.1.0, CompleteFTP generates RSA keys using .NET’s RSACryptoServiceProvider, and since v23.1.0, it generates DSA keys using the DSA.Create API.
How the vulnerability spread, and how it was contained
The decision to refactor key-generation code to use standard libraries significantly mitigated the scope of the impact. This is actually reflected in the data. Prof. Nadia Heninger has a large collection of historical and contemporary SSH scans that we used to find broken SSH RSA signatures, so I checked to see whether it included CompleteFTP hosts. There were typically hundreds of CompleteFTP hosts in each IPv4-wide scan, and after aligning the historical scans to the release history, the trend is clear.
[image: Figure 5: Over time, fewer CompleteFTP hosts run the vulnerable software, but a significant fraction still use vulnerable keys.]Figure 5: Over time, fewer CompleteFTP hosts run the vulnerable software, but a significant fraction still use vulnerable keys.Starting with the introduction of the RSA vulnerability in December 2016, there was a consistent increase in the number of hosts with vulnerable keys, and once the rewritten RSA code was released in March 2019, this trend immediately stopped. However, even though the number of hosts running an affected version has steadily decreased since then, the proportion of affected keys has plateaued, consistent with customers who regularly update their software but generate their keys only once.
The EnterpriseDT team was very responsive throughout disclosure. To help these users, EnterpriseDT released v26.1.0 of CompleteFTP on May 8, 2026; this update automatically checks if the system is using a vulnerable RSA or DSA key and alerts the user if the key needs to be regenerated. They also released a standalone tool that does the same. In addition, the badkeys website and standalone tool now support the detection of vulnerable short-sleeve RSA keys.
In total, we recovered private keys for 603 unique RSA public keys and 74 DSA keys generated by vulnerable versions of CompleteFTP, and 26 RSA keys with the unidentified short-sleeve pattern. Our data sources are heavily biased toward RSA SSH keys, so these numbers do not reflect the actual prevalence.
The search for more short-sleeve keys
Unfortunately, we do not have more information about short-sleeve pattern 1, nor do we know whether that vulnerability extends to other key types. It’s common for cryptanalytic algorithms to exploit knowledge of irregularly spaced blocks of known bits (including ECDSA5 and RSA6), but the regular spacing of short-sleeve leakage adds new structure, and there may be powerful variants of these algorithms that can exploit this property. If this type of leakage appears in two independent implementations of RSA, there are likely to be even more examples of short-sleeve keys out there.
In this instance, the impact of the vulnerabilities is fortunately limited, but it illustrates the power of practical research. The process of using known vulnerabilities to inspire more capable algorithms and using these algorithms to uncover new vulnerabilities generates a powerful feedback loop in cryptanalysis. It helps us understand how real cryptographic systems fail in practice, and it is only by observing how systems break that we learn how to make them more secure.
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Appendix
This final section is intended for those who want to implement the attack or write a proof that the attack works. I left out key details from the main post, but the following guided questions will help you close that gap. First, here are the full moduli for you to factorize. They are synthetically generated, but follow the same pattern as keys in the wild. The factors of $n_2$ were generated by calling genRandomBits(1024) in a loop until the result was prime.
n_1=
n_2=
	If you compute $f_{n_2}(x)$ using $B=2^{32}$, some of the coefficients are large. Why is that? Is it true that all of the coefficients of $f_p(x)$ and $f_q(x)$ are small?
	Is there a bit shift $p \ll i$ such that $f_{2^i p}(x)$ has small coefficients? This is the key trick needed to turn arbitrary short-sleeve values into polynomials with small coefficients.
	If $f_{2^i p}(x)$ and $f_{2^j q}(x)$ have small coefficients, can you still compute $f_{2^i p}(x)*f_{2^j q}(x)$ from public information? Can you still recover $p$ and $q$?
	If this polynomial factorization technique worked for every $p$ and $q$, then RSA would be broken. Why is the short-sleeve property important, and why doesn’t this factorization method work in general? What are the limits?
	The short-sleeve property allows us to construct the product $f_{2^i p}(x)*f_{2^j q}(x)$, but unless $f_{2^i p}(x)$ and $f_{2^j q}(x)$ are irreducible, factorization may split this into more than two terms. Prove that there is always an efficient way to recover $p$ and $q$ from the polynomial factorization.





Original: https://blog.trailofbits.com/2026/06/12/factoring-short-sleeve-rsa-keys-with-polynomials/ · Discussion
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Launch HN: Drafted (YC P26) – Models for residential architecture

30 points · Discussion

I’m Nick, founder of Drafted (https://www.drafted.ai). We’re training models that generate residential architecture from structured design constraints.Product demo: https://www.youtube.com/watch?v=8QkJ7jNU9y4
Residential architecture is still one of the most expensive, slow, and inaccessible creative processes in the world. Designing a custom home typically costs $10,000–$50,000 or more, takes months, and requires making major decisions before most people can even visualize the outcome. As a result, the vast majority of homes are built without direct architectural involvement.
Our goal is to teach computers how the built environment works so anyone can imagine, explore, and eventually create physical spaces tailored to them.
Today, users can design homes using simple inputs such as: - Square footage targets - Footprint shapes - Lot boundaries - Room placement preferences - Spatial relationships and constraints.
Our models generate complete floor plans and matching exterior elevations in seconds. Users can explore designs in both 2D and 3D, iterate instantly, furnish interiors, experiment with materials, and export CAD, PDF, and other files for the rest of the pre-construction process.
One of our newest capabilities allows users to draw any footprint shape and generate a complete home layout inside it: https://www.youtube.com/watch?v=wZJhBm7-OHI.
Over the past month, more than 120,000 people have used Drafted, generating over 325,000 home designs.
If you're building a home, developing property, working in architecture, construction, or AI, we'd love to hear your feedback!


Original: https://news.ycombinator.com/item?id=48543908
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I Love the Computer

michaelenger.com · 30 points · Discussion


				2026-06-06

				

				In a recent discussion on the Aftermath Podcast about the ill effects of the current AI hype cycle, one of the editors said something that really resonated with me:


I love the computer. — Chris Person



This was in the middle of a rant about how these snake oil salesmen are ruining the space he loves with their insatiable avarice and, as much as I’d like to add my voice to the chorus of technologists who are legitimately angry at this social crime being committed, I’m going focus on that specific quote.

Because I, too, love the computer.

In The Beginning

It all began with a curious box that my mother brought home from work. Sometime when I was around six or seven we were living in Dølihagen, a suburban area near Jessheim, itself a small town in Norway. The area was less populous then than it is now, having ballooned in size since they opened the new international airport nearby, and my memories of it are a sparse mix of playgrounds, muddy fields, and a sea of homogenous buildings.

We had moved there after the death of my father, from a large house my parents had build next door to my grandparents, to a small flat on the lower ground floor where my mother, my brother, and I all slept in the same room. My mother flitted through a series of workplaces and eventually landed a job in the ministry of foreign affairs, a position that was going to send us to the Philippines. I don’t remember much of the preparations leading up to the move, but one experience is burned into my mind: the day she brought home the computer. From the moment she unpacked and set it up on the dining room table I was enthralled.

This daunting and foreign machine was fairly typical for the early 90s and was a tool she was given to aid in her new work. It was an IBM 486 DX6 running Windows 3.0 (later Windows for Workgroups 3.11), housed in a business-grey tower adorned with green LEDs and an beguiling turbo button. It came preinstalled with Paint, SkiFree, and Solitaire, and would become my portal into a new world wherein I would find friends, hobbies, and a career. It was eventually equipped with a sound card and CD-ROM drive—my mother damning whomever had coined the term “Plug & Play” during its installation—and I have countless memories of time spent exploring all it had to offer. Nearly two decades after that first introduction, a therapist would speculate that my interest in computers could stem from how it was a rare point of stability in a life where I ended up leaving my home and my friends every few years.

The Smell of Ink on Cheap Paper

As I had the pleasure of being drawn into the world of computers in the pre-Internet era1, my experience of discovery is inexorably linked with the enthusiast print media at the time. Magazines like TEKNO and Geek, and eventually Incite PC Gaming and PC Gamer, gave me insight not only into the hardware and software that so enraptured me, but a culture which I yearned to be a part of. My interests revolved mostly around gaming, but I would pour over any and all computer-related publication I could get my hands on. I understood very little but I was desperate to learn, and thoroughly explored the floppy discs and CDs that came along with the magazines. Through these publications I picked up the slang and the overlapping interests, and found myself building an identity around what it meant to be a “geek”, a “gamer”, or a “computer guy”. Having revisited some of those magazines in recent times shows how crude, misogynistic, and adversarial a lot of the writing was, so although they provided me with a lot of self-discovery I’m glad I outgrew that mentality.

[image: A pair of Tekno computer magazines from the 90s.]

It would be easy to say that it’s just nostalgia that makes me lament what was lost in the transition to the Internet, and it’s not like print was spared the rot of capitalism that has made online geek spaces into ad-ridden, engagement-maximising cesspools. But I am glad that I was able to do my initial discovery in a world devoid of pop-ups, auto-playing ads, click-bait, and incessant pleas to “like and subscribe”. Print media was slow, imperfect, and filled with a callous toxicity that still permeates the hobby, but, as I have espoused before, there is something unique in the kind of writing that was done by a full editorial team and meant for permanently printing on paper. All that being said, as much as I loved the magazines I collected, they pale in comparison to the endless font of knowledge which was about to enter my life. For what better place is there for a kid with a voracious appetite for niche information than the wonderful World Wide Web?

An Era of Self-Discovery

In my early teens we moved to Malaysia and I started attending a school which had a permanent Internet connection available to students. I had had a brief introduction to use of the Internet at my former school, but having it available on all computers and free to be explored was a boon to a tech addict like me. My exploration was wide and deep, and I can recall reading film reviews on GeoCitites sites and playing early Java-based games hosted by ISPs. I printed hundreds of pages of SNES walkthroughs on the library printer, and downloaded pixelated photos of naked people to a collection of floppy disks, spurred on by rebellious peers and the ravenous needs of my burgeoning sexuality. I went everywhere and did everything I could.

Magazines were still the primary source of new information for many years after this, but browsing the Internet became my favourite way to spend my free time. It felt as if disappearing into this digital world was giving me a real connection to the alluring culture I so desperately wanted to be a part of, and though I felt lost in life but I found myself in the Net. I lived close enough by the school to bike over whenever I wanted and the computer labs were open on weekends, so instead of spending time with peers I would spend it happily exploring all the kinds of places I had read about in the magazines.

[image: A photo of me at my computer when I was 16 years old. The computer screen is partially visible and is showing the server browser from Counter-Strike 1.6]

By the time we moved back to Norway and then further out to Colombia I had become so deeply embedded into the Internet that I would spend entire weekends in my room by myself. I explored forums and chat rooms, and toyed with all the things I could get my computer to do. At this point I had also thoroughly surpassed my mother’s technical capabilities and was regularly switching out components that I had researched and purchased myself. When a pirated CD of Planescape: Torment exploded in my CD drive, the frustration was mixed with the glee of getting something shiny and new to add to this grey tower that was becoming an extension of my ego.

I had become one with the machine, and all my interests revolved around the computer. There was only one final puzzle piece to add: programming.

Not Exactly a Natrual Talent

My first time programming didn’t go very well. One of the magazines I had featured an article about this new thing called Java that was getting a lot of buzz, and I wanted to try out for myself. Unfortunately, the necessary compiler was on the accompanying CD, which hadn’t survived my brother and his friend using it as frisbee. However, having had much success with experimentation so far I decided to try something that would probably work: I copied the code from the magazine into Notepad and saved the file as .exe instead of .txt.

You don’t need to have a lot of technical understanding to imagine that this approach didn’t work. Despite having read the article multiple times I hadn’t quite grasped the concept of compilation and, as far as I understood, I just needed to write the correct incantation into a file and tell the computer to execute it. In hindsight it’s funny how close I was to a working solution if only I had known about shell scripts, but this was a failure and caused me to not make another attempt for several years.

Eventually, thanks to a class in school and some industrious friends, I became well versed in programming. I got familiar with Java, tried my hand at C++, and dove into PHP when that hit the scene. By the time I graduated from the International Baccalaureate programme I had received an honours in Computer Science, naturally moving on to taking a Bachelors in Computer Science from the University of Oslo. It’s been many years since I first tried to rename a text file to an executable, and since then I’ve made dozens of programs in a myriad of different languages2. I’ve had jobs ranging from assembly line website development3 to working on audio playback engines and I still enjoy “slinging code”, although maybe with a little less gusto than I once had. During my university days I spent so much time making websites and games that it resulted in me failing a lot of my classes, so there is clearly a love there which has kept me going.

A Life Well Lived?

Computers have been a large part of my life since that fateful childhood encounter with a mysterious and noisy beige box. My understanding of its inner workings and the culture around it did a lot to shape my interests and personality in my formative years, and I doubt I’d be the same person if I hadn’t had this as my main interest for so long. Now as I am sliding graciously4 into middle-age I can see the effect it has had on me, and I can confidently say that I have no regrets. Considering the comfortable and invigorating career I got out of my passion, I would also say that getting into computers in the early 90s was a really smart move.

But things feel different now. I can relate to what Chris Person said when he expressed his frustrations about how these slick conmen are using the technology I adore as tools for exploitation and disempowerment. The Internet, built by idealists on a foundation of openness and community, has become a mire of dark patterns and gardens with ever thicker walls, desperate to keep people within an ecosystem where their attention is the prized commodity. I’ve witnessed a nerdy space full of nerds be invaded by marketers, callous capitalists, and “brogrammers”—exaggerating the worst, most toxic, aspects of geek culture in their pursuit of money and power. I’ve poured hundreds of hours of work into open source projects only to have it all be scraped into a plagiarism machine and then aggressively sold back to me. It feels that the hope I had for the future technology could give us, the naïve and starry-eyed fantasies I fostered in my youth, has been eroded when faced with a reality where the thing I love can make a lot of money for people who don’t care for any of it.

Then again, it’s not all bad. We’ve come a long way from the time when computers were seen as expensive and exclusive tools, and the unwelcoming domain of elitist men. Programming—with the empowerment that it brings—is more accessible than ever and there seems to be a strong cultural shift in the techie spaces away from centralised services and onto federated, self-hosted, and in many other ways more free alternatives. The Internet seems to becoming more and more locked down, but us weirdos will just stay in our weird corners and will find means to circumvent any restrictions put on us. My affection towards technology made me an ostracised outsider when I was younger, then it condescendingly made me into a “rockstar”, and now it’s looking like my peers are ushering in the end of civilised society. So I’m ready to go back into being just some strange guy with strange interests, doing silly things people don’t understand and don’t care to.

Because, man… I love the computer.
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We recently pulled out this old 2U rackmount server.  I set it up 10+ years ago as a personal file server, and recently realized the server wasn’t powering on.  We determined the power supply had failed and then tried to figure out where this machine came from.  With some help from our supporters, here’s what we’ve found:




“Alaska” was a computer brand sold in Mexico in the late 1990s and early 2000s.  Its server line was called “Alaska Artic Power.”  The brand was created by Mexmal Mayorista S.A. de C.V. and Dinastía International Corp., both of which belonged to the same ownserhip group based in Laredo Texas and Monterrey.  




[image: Alaska - tower server]



The 2U rackmount unit we have is a Chenbro RM21200, a general purpose 2U chassis produced by Chenbro of Taiwan in the early 2000s. We found references to RM21200 compatibility with Intel motherboards such as the SCB2, perhaps it was targeted for Intel server builds?




The Alaska Brand








Dinastía and Mexmal launched the Alaska brand in 1998. The product names followed a cold weather theme: the servers were “Alaska Artic Power” and “Alpine”; desktops included “Icy Blue,” “Coastal,” “Equinox,” “Fortuna,” “Altura,” “Vidro,” and “Paxson”, and the notebooks were “Avalanche.”





Alaska computers were generally marketed as Intel based and Microsoft certified, and the company described itself as ISO 9001:2000 and Microsoft WHQL certified. In statements to the Mexican trade press in 2002 and 2003, the company described Alaska as a leading home PC brand in Mexico. A 2011 retrospective reported sales of about $160 million for 1998 and roughly 40 percent of the local white box market. Distribution extended across Mexico and into parts of Latin America, including Bolivia, Chile, Uruguay, Argentina, and Peru.




The Alaska Artic Power server line, recovered from the dinastia.com web store on the Internet Archive, ran from dual Pentium III models around 2000 to an AMD Athlon based model by 2003 (the Artic Power 3500/600).




The Company




The group operated as three companies under common ownership: Dinastía International Corp. in Laredo, Texas, which handled purchasing and assembly; Mexmal Mayorista S.A. de C.V. in Monterrey, Nuevo León, the Mexican distribution arm; and a networking products arm, CNet. The founders were Patrick Wong and Alfredo Flores, and the business began around 1990. Dinastía’s reported sales grew from about $1 million in 1990 to about $81 million in 1996, and in 1997 the Laredo Morning Times named Wong and Flores Small Business Persons of the Year.




[image: Dinastia building]



The collapse




The group ran into financial trouble in the early 2000s. On June 27, 2003 the International Finance Corporation (IFC), the private sector arm of the World Bank, lent Mexmal Mayorista $10 million. On March 10, 2005 the United States Dinastía entities filed Chapter 11 in the Southern District of Texas (In re Dinastia, L.P., No. 05-33650), and Mexmal Mayorista entered a concurso mercantil, a Mexican commercial bankruptcy, in Monterrey. The Mexmal concurso became a liquidation on August 30, 2006, and ASI Computer Technologies acquired the IFC debt and the assets.




Two United States federal court opinions document the aftermath: Enterasys Networks, Inc. v. Mexmal Mayorista (In re Dinastia, L.P.), 381 B.R. 512 (S.D. Tex. 2007), and Flores v. ASI Computer Technologies, Inc., Civil Action L-06-135 (S.D. Tex. 2010).
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