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LG monitors silently install software through Windows Update without consent

videocardz.com · 876 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://videocardz.com/newz/lg-monitors-silently-install-software-through-windows-update-without-user-consent · Discussion
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Regressive JPEGs

maurycyz.com · 616 points · Discussion


			
2026-07-17 



One of the cool features of JPEG files is that there's the option to save low frequency components first.
This means that a partially downloaded image will be displayed at low resolution instead of being cut off.


In the file, this works by breaking up the compressed data into multiple "scans", each prefixed with a header.
Here's the first scan of a representive image:





FF DA - "start of scan" marker
00 0C - Big endian length field (12 bytes) Includes itself
03 - Number of channels in scan (3)
  01 - Global id of first included channel
  00 - Huffman table index #1 (DC: 0, AC: 0)
  02 - Global id of second included channel
  10 - Huffman table index #2 (DC: 1, AC: 0)
  03 - Global id of third included channel
  10 - Huffman table index #2 (DC: 0, AC: 0)
00 - Starting DCT bin (DC)
00 - Ending DCT bin (also DC)
01 - Precision: half, no pre-existing data. 

f8ad 512d d3f1 cd96 - Huffman coded DCT coefficients
bcb0 58df 53d5 5d97
[...and a lot more]



... this one includes the lowest (DC) Fourier bin for all three color channels.



The three color channels are YCbCr instead of the usual RGB.
The luminance (Y) seperated because it must be high quality, but the color can be fudged quite a bit while looking fine.

Very roughly: Y = G, Cb = B - G, Cr = R - G




After it, the file contains eight more scans to fill in the rest of the data:


  	Scan number	Channels	DCT bin range	Precision

  
	0	Y Cb Cr	0 - 0	Half (-1 bit)

  	1	Y	1 - 5	Quarter (-2 bits)

  	2	Cb	1 - 63	Half

  	3	Cr	1 - 63	Half

  	4	Y	6 - 63	Quarter

  	5	Y	1 - 63	Half

  	6	Y Cr Cb	0 - 0	Full

  	7	Cr	1 - 63	Full

  	8	Cb	1 - 63	Full

  	9	Y	1 - 63	Full




Scan #0 contains a very low resolution preview of the image.


Scan #1 adds some details to the luminance.


Scans number two through five contain full low precision data.


Scan 4 has an unusual spectral range because it's filling in the gap left by #1.
That way, number 5 has full quarter precision data to build on.


Scans six through nine add the final missing bit to bring the image to full quality.



Given what I said about color being less important, it might seem weird that my example has the color data first:
This works because the the chrominance is saved at half resolution (quarter pixel count).
As a result, full chrominance data (Cr + Cb) only weighs half as much as luminance.



Since each scan explicitly sets its spectral range,
it should be possible to construct a JPEG file
where future scans overwrite already rendered image data.


Actually, it's very easy to do this:


Concatenate multiple images with the same resolution and filter out the start-of-image, start-of-frame and end-of-image markers.
This can be done in a hex editor, but I used a quick and dirty C program.


When served over a slow network, this concatenated file will switch between multiple images:



[image: An image of a cat that switches between a cat sitting in grass and a different one on concrete as it loads]

Click to open in new tab


But, most decoders will give up after some number of scans:
I think this is done to avoid a zip bomb style problem...
but it prevents this from working on more than 9 frames, which is not enough for a proper animation.


To do that, I'd have to minimize the number of scans in each frame. 
The simplest idea is to start with baseline JPEGs that only have a single scan.


... but it doesn't work:


In progressive mode, a scan can't contain both AC (bins above 0) and DC (bin 0) data at the same time.
This limitation doesn't exist for baseline mode, but the baseline decoder stops after the first scan.


Since AC data must follow DC data, the smallest possible "progressive" JPEG contains a single DC-only scan.
Because the DCT runs on 16x16 blocks, such an image won't a solid color:


it'll be 1/16th of the original resolution.


  	Scan number	Channels	DCT bins	Precision

  
	0	Y Cb Cr	0 - 0	Full




Doing this, I can get Chrome to render around 90 frames before giving up.
Other browsers like Firefox have more patience, but a 90 scan image seems to work almost everywhere.


As a bonus, this avoids the ghosting of the naive attempt:
that happened because AC scans are supposed to refine old data.
Normally, this allows images to include multiple precision levels without inflating file size...
but doesn't play nicely with my tricks.


If the file only includes DC scans with no actual progression, this isn't a problem.


Since a "DC-only" frame is a standards-compliant images, creating them doesn't require anything special:


cat > frame.scans<<EOF
# DC only scan:
0,1,2:0-0,0,0;
# and nothing else
EOF
jpegtran -scans frame.scans -outfile out.jpg in.jpg



Using these, it's possible to pack a whole video inside a single image:





Click to open in new tab


Besides unconventional rickrolls and other trolling, this has no practical applications:
there's no way to add timing information, so playback is entirely dependent on network delay.


... although there is a lot of fun to be had using partial rendering:


This is a pure HTML video using <dialog> tags: badapple.rose.systems


Of course, there's no rule that the data must be hardcoded:
here's a interactive single-page application with no CSS or JavaScript.

Related:


  
    	/projects/bad_jpeg/merge.c: The code used to generate these images

  





		



Original: https://maurycyz.com/projects/bad_jpeg/ · Discussion
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GPT-5.6 used a prompt to close a 30-year gap in convex optimization

old.reddit.com · 437 points · Discussion

TL;DR: In a single 148 min session, with a prompt modeled after the one OpenAI used to prove CDC, GPT 5.6 Sol Pro supplied a proof that closed a complexity gap in convex optimization that has existed since 1996. The result was formally verified in Lean. Links to everything and thoughts on AI capabilities are at the bottom of this post.


Disclosure: I am the author of the preprint and Lean repository linked below. I have a PhD in applied mathematics and am a teaching prof in IEOR at UC Berkeley. The result has not yet been peer reviewed.


Following the recent announcement that GPT-5.6 Sol Pro had produced a proof of the Cycle Double Cover Conjecture, I adapted the prompting methodology used in that project to a problem in convex optimization. After 148 minutes of uninterrupted work, GPT-5.6 Sol Pro produced the main argument for a lower bound that I had been unable to prove myself (and a lot of my past work has been proving complexity lower bounds in different settings).


The problem concerns deterministic zeroth-order convex optimization: Let B_d be the Euclidean unit ball in ℝᵈ, and consider all convex, 1-Lipschitz functions f: B_d → ℝ. An algorithm may query any point x ∈ B_d, and receives only the exact real number f(x), no other information (but the algorithm "knows" that f is convex and Lipschitz). The algorithm is otherwise completely unrestricted, and can use unlimited computation and memory. These function-value-only problems arise naturally when an objective is evaluated through a physical experiment or simulator. One can imagine choosing d engineering parameters and observing only the cost returned by the simulation. If evaluations are expensive (think of measuring a physical system), the natural question is how many are fundamentally required. This is formalized as oracle complexity. Specifically, this is the oracle complexity of convex optimization under an exact function value oracle.


Let Q(d, ε) denote the worst-case number of queries required to find an ε-optimal point of f. An algorithm due to Protasov from 1996 shows that order d² function evaluations are sufficient, which gives Q(d, ε) = O(d²), an upper bound on the complexity. Lower bounds were practically nonexistent for this setting, and the strongest previously applicable bound was only Ω(d), inherited from the stronger first-order oracle model (where the algorithm receives both function values and gradients). That means we didn't know for certain whether gradients actually help in optimization, since the function-value only and first-order oracle models have had this same lower bound, and so there was a linear gap in d in the complexity of this fairly fundamental convex optimization setting since 1996. So, can you find an algoritm that is better than Prosatov’s, and only needs d evaluations? Or can you show that no such algorithm can exist, and we can sleep well at night knowing that Protasov’s algorithm using d² evaluations is best possible? What 5.6 Sol proved is the latter.


I had worked on this problem sporadically for about a year (I ran into needing such a bound for a different complexity paper I was working on). I had some ideas that didn't pan out, and also spent long sessions trying to solve it with GPT-5.4 and GPT-5.5 with no luck, after reading of folks like Ernest Ryu having success with these in some work on optimization bounds.


After seeing OpenAI’s CDC result, I wrote a much more elaborate prompt following the same general methodology. My prompt is about ten pages long and attached at the end of the preprint (see collection of links below). There is a lot baked into this prompt, on approaches to try and also on how exactly the model should proceed, but it's built exactly in the style of OpenAI's CDC prompt. One note is that I gave it a relatively small error requirement, to prove the quadratic lower bound under order d⁻⁴ accuracy. After 148 minutes, GPT-5.6 Sol Pro returned a proposed proof resolving the quadratic dimension dependence at accuracy of order d⁻³. After checking things myself, I formally verified the proof in Lean, and it passed the formal verification check. The construction and main invariant used also make genuine sense to me and are closely related to some other results in complexity of convex optimization (for example, Nemirovsky and Yudin's tight bound for first-order convex optimization also uses constructions that are maxes of affine functions).


Lastly, some important comments about the work relating to AI capabilities: In a lot of cases, proving lower bounds like this result relies on finding that right construction that works (in this case, family of difficult functions and a strategy for how an "adversarial" oracle should answer queries from an algorithm to reveal minimal information) and then proving things about it. There are only so many function classes which would be reasonable to look at (here, quadratics for example would have also been reasonable with order d² degrees of freedom, or any variation of maxes of some simpler families of convex functions as well), but the actual proof mechanics once the "correct" function class and correct strategy for adversarial oracle answers is found are often not so complicated, and often employ existing results from convex geometry or similar (this is also the structure of two previous but much more niche, less important results of mine). So I wouldn't really say that this result is using or creating some fundamentally new techniques in convex geometry or optimization theory. What this means from my perspective is that if a result is attainable with existing techniques, modern AI methods will be able to solve those problems. I don't think researchers in math/TCS will be made obsolete, but I think it will instead no longer make sense to work on any low-hanging, or even medium-hanging (you know what I mean) fruit. We'll be needed for problems where actual novel approaches are needed.


Links:


The preprint, Lean code, complete prompts, proof map, and build instructions are available here:


https://github.com/PhillipKerger/zero-order-bounds-lean-verification


ArXiv: Closing the Oracle-Complexity Gap in Derivative-Free Convex Optimization: A Near-Quadratic Lower Bound from Exact Function Values


The original uninterrupted 148-minute chat that produced the initial proof:


https://chatgpt.com/share/6a55aa50-b484-83ea-85c0-c7e7b4bda41c


The later chat that led to the d⁻¹ᐟ² refinement:


https://chatgpt.com/share/6a55ad10-7644-83ea-859e-5483d2e0dff0


OpenAI’s CDC prompt, that I structured things after:


https://cdn.openai.com/pdf/04d1d1e4-bc75-476a-97cf-49055cd98d31/cdc_prompt.pdf


And a more accessible account I wrote on Medium:


https://medium.com/@kerger.p/an-ai-assisted-breakthrough-in-convex-optimization-an-optimization-problem-dating-back-30-years-a-db5c631119de


Edit: This was Sol PRO, not Ultra. I had been working in codex before this, where the level above XHigh is Ultra. But I did this in the web interface, where the highest is Pro, which is in fact not quite the same as Ultra.





Original: https://old.reddit.com/r/math/comments/1uxj3cy/after_openais_cdc_proof_announcement_gpt56_used_a/ · Discussion
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What AI did to stackoverflow in a graph

data.stackexchange.com · 327 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://data.stackexchange.com/stackoverflow/query/1953768#graph · Discussion
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TP-Link Kasa cameras leaked home GPS via unauthenticated UDP for 6 years

github.com · 206 points · Discussion


Security Advisory: Kasa Spot EC71 (Firmware 2.3.26)


Author: Christopher Childress (BadChemical)

Status: Patched, CVE-2026-9770 (RSA/IAM) and CVE-2026-13230 (GPS) remediated in 2.4.1.

Vendor: TP-Link Systems Inc. / Kasa

Product: Kasa Spot EC71

Firmware Version: 2.3.26 (Build Date: 20240425, Release ID: 33797)

Patched Firmware: 2.4.1

CVE: CVE-2026-9770 / CVE-2026-13230

Published: July 16th, 2026




Legal Disclaimer


This repository contains proof of concept for patched vulnerabilities in TP-Link Kasa Spot EC71 indoor cameras. This information is published strictly for educational purposes and defensive research. The vendor was contacted in accordance with standard Coordinated Vulnerability Disclosure protocols on January 5, 2026. All three primary findings, fleet-wide RSA key, unsalted MD5 credential storage, and unauthenticated GPS exposure, have been remediated in v2.4.1. All device-specific identifiers, credential hashes, and global private keys have been heavily redacted to prevent abuse.




Summary


A comprehensive security analysis of the Kasa Spot EC71 revealed multiple vulnerabilities compromising the device's confidentiality, integrity, and availability. The firmware was extracted physically via a CH341A programmer reading directly from the SPI flash chip, followed by active network packet analysis and hardware analysis.

Three primary vulnerability chains, cryptographic failures, insecure credential storage, and unauthenticated exposure of precise location data, were confirmed and remediated in v2.4.1 following a multi component architectural redesign spanning six months of coordinated disclosure. The disclosure process included documented triage failures and firmware validation, resulting in a permanently bricked test device that required hardware level recovery.

The GPS exposure documented in this advisory has been publicly known since August 2020 across TP-Link's camera product line and since July 2016 for the underlying unauthenticated protocol. TP-Link remediated an identical vulnerability class in the smart plug product line in November 2020, but did not extend that remediation to the camera product line. This advisory documents a pattern of targeted, incremental remediation rather than a comprehensive architectural security review.

A secondary market attack path enables recovery of the previous owner's credentials and GPS coordinates from devices returned to factory settings.




Coordinated Disclosure Timeline





	Date
	Event





	Jan 05, 2026
	Initial security advisory sent to product security team



	Jan 14, 2026
	Vendor acknowledged report; clarified production firmware version (v2.3.26)



	Jan 16, 2026
	Vendor requested clarification and PoC scripts. Vendor committed to remediating "issues related to the local communication TLS certificates" in the next software release



	Jan 27, 2026
	Vendor confirmed Finding 1 (RSA Keys) and Finding 2 (Insecure Credentials). Findings 4, 5, 6, and 7 closed as accepted risk/out of scope under CNA Operational Rule 4.1.2



	Jan 30, 2026
	Vendor confirmed CNA role for CVE assignment. Cross-domain compromise impact escalated



	Mar 23, 2026
	Vendor requested extension to early June for cross-system architectural redesign. Extension granted. Additional GPS finding submitted with PoC script



	Mar 24, 2026
	Vendor created internal ticket TPVD20260324001 for GPS finding



	Apr 21, 2026
	Vendor acknowledged GPS finding, split to separate disclosure timeline, committed to providing progress updates



	May 23, 2026
	Status follow-up sent; no milestone updates received in two months despite vendor commitment



	May 29, 2026
	Vendor triage response for TPVD20260324001 referenced an MD5 hash field not present in the reported payload or device JSON response, confirming the finding was not reviewed prior to response



	May 29, 2026
	Rebuttal submitted with video PoC documenting triage failure.



	Jun 05, 2026
	Vendor requested open-ended extension to GPS disclosure deadline. Extension declined. June 22nd deadline confirmed



	Jun 05, 2026
	Vendor confirmed CVE-2026-9770 advisory planned for Monday or Tuesday at the latest. Advisory not published



	Jun 10, 2026
	Vendor disclosed CVE-2026-9770 firmware rollback due to performance instability at 60% grayscale deployment. Extension to June 30th requested. Beta firmware for validation offered. First substantive technical context for GPS remediation complexity provided



	Jun 11, 2026
	CVE-2026-9770 embargo extended to June 30th. GPS disclosure converted to a trigger event basis: published simultaneously with the CVE-2026-9770 advisory and firmware release. Beta validation accepted



	Jun 15, 2026
	Beta firmware 2.4.00 OTA rendered test device permanently unresponsive. Factory reset is non functional. LED pattern: approximately 25 green pulses followed by one red pulse, cycling continuously



	Jun 19, 2026
	Vendor confirmed no software recovery path after engineering review. Reimbursement for the replacement device arranged



	Jun 21, 2026
	Replacement device received



	Jun 24, 2026
	Beta firmware 2.4.1 staged to replacement device. Beta Kasa app provided via TestFlight



	Jun 25, 2026
	Beta 2.4.1 validation completed. All primary findings were confirmed remediated



	Jun 26, 2026
	Vendor confirmed staged rollout across 1.5 - 2 weeks underway; CVE issuance planned at rollout completion



	Jul 10, 2026
	Status update sent, publication expected next week



	Jul 14, 2026
	Publication, GPS CVE issued








CVE-2026-9770


Vendor CVSS 4.0: 8.6


Note: CVE-2026-9770 was assigned by TP-Link as CNA to cover both findings below. These represent distinct vulnerabilities with separate CWEs and independent attack paths.




Finding 1 — Hardcoded RSA Private Keys


CWE: CWE-321 / CWE-327

Status: Patched in firmware 2.4.1

Description: The firmware contains two complete fleet wide RSA key/cert pairs across two SquashFS layers. The primary SquashFS squashfs-root contains a legacy 1024-bit RSA key/cert pair issued by TPRI-CA in 2014, expired July 2024, signed with SHA1. The secondary SquashFS layer squashfs-root-0 contains the active 2048-bit RSA key/cert pair issued by CN=TP-Link in 2021, valid until July 2031, signed with SHA256. Both key/cert pairs were confirmed coherent via public key comparison. Both are fleet wide and identical across all devices running this firmware build. The device serves the 2021 certificate at runtime. Both private keys can be extracted from SPI flash.

Impact: The active 2048-bit RSA private key in squashfs-root-0 is extractable from any EC71 unit via SPI flash and is identical across all devices running this firmware build. This key corresponds to the certificate the device serves at runtime. An attacker who extracts this key from any single device possesses the cryptographic material for the entire deployed fleet. A legacy 1024-bit key/cert pair from 2014 is also present in the primary SquashFS, but it corresponds to an expired certificate that is no longer served at runtime and has no practical exploitation value. An ARP spoofing MITM attempt against local app-to-device traffic did not intercept data, suggesting primary communication may route through the cloud. The practical exploitability of the extracted fleet-wide key for active traffic interception was not demonstrated. The vendor characterized this as "issues related to the local communication TLS certificates" in their January 16, 2026, response.




Finding 2 — Insecure Storage of User Passwords & Cross-Domain Compromise


CWE: CWE-916

Status: Patched in v2.4.1

Description: User cloud account credentials are stored in config/account as an unsalted MD5 hash across two filesystem partitions. The read-only SquashFS filesystem contains factory default credentials (admin/admin) as placeholder values. At runtime, the jffs2 overlay overwrites this file with the authenticated user's actual TP-Link ID email address in plaintext, and the password is stored as an unsalted MD5 hash.

Cross-Domain Impact: Per TP-Link publication 'TP-Link ID offers a unified authentication service to allow you use a single email address to access the TP-Link Community, Omada Cloud, Training Systems as well as management for your TP-Link products and TP-Link Apps such as Deco, Tether, Kasa, Tapo, Aginet, Omada, and VIGI'. While each platform maintains its own interface, the TP-Link ID credentials are global. Cracking this unsalted MD5 hash is trivial with modern rainbow tables, and full hash space brute force can be achieved via GPU cluster acceleration, enabling full cross domain account takeover across all TP-Link products used by the user. This includes high-impact devices such as Tapo smart locks (remote physical access control bypass), Deco mesh network systems (full network infrastructure takeover), or VIGI commercial surveillance equipment.




CVE-2026-13230



Finding 3 — Unauthenticated Precise GPS exposure & Device Fingerprinting


CWE: CWE-359

Status: Patched in firmware 2.4.1

Vendor CVSS 4.0: 5.3

Researcher CVSS 4.0: 7.1

Description: A single unauthenticated UDP packet containing {"system":{"get_sysinfo":{}}} sent to port 9999 returns a full JSON response exposing precise GPS coordinates, unique hardware identifiers (oemId, hwId, deviceId, mac, mic_mac), user-assigned device alias, and full firmware version string. This data is protected only by a trivial XOR cipher, which Wireshark natively decodes as cleartext. No authentication token, session credential, or prior device setup is required to trigger this response.

GPS coordinates are sourced from the mobile device's GPS at account creation and stored permanently in the device's firmware. They do not rotate (manual syncing is available), providing a static record of the device owner's home location.

Protocol History: The unauthenticated nature of TP-Link's Smart Home Protocol on port 9999 has been publicly documented since July 2016, when softScheck published reverse engineering research on the HS110 explicitly stating: "No authentication: Anybody on the local network can turn the Smart Plug on and off, reset it or render it inoperable." A public Python client and Wireshark dissector were released simultaneously.

Independent research published in August 2020 documented identical unauthenticated GPS coordinate exposure via port 9999 on the TP-Link KC100, a Kasa indoor pan-tilt camera. EC71 firmware built in April 2024 exhibited the same behavior on the same port using the same protocol. Standard vulnerability management practice requires identifying all products that share a vulnerable component and verifying remediation across the entire affected scope.


Note: In the 2016 softScheck publication, GPS data was labeled as an optional field. The 2020 publication contained precise coordinates; the trigger to populate the previously optional field was not identified.



GPS Storage Context: GPS coordinates are stored, protected by the overarching at-rest encryption, in config/location within the jffs2 overlay, and broadcast in cleartext via the unauthenticated get_sysinfo response regardless of device or account configuration. The Kasa geofencing beta feature launched in September 2023, three years after GPS exposure was first publicly documented. TP-Link's own geofencing documentation confirms that the feature relies on mobile device GPS rather than camera stored coordinates and requires explicit user opt-in. Despite this, GPS coordinates are collected at account creation, stored permanently in device firmware, and broadcast via an unauthenticated local network protocol regardless of whether the user has enabled or is aware of the geofencing feature.

CCPA Implications: The firmware behavior is inconsistent on three independent grounds. First, GPS coordinate collection and local network broadcast via port 9999 were publicly documented in August 2020, more than three years before the geofencing feature existed. Users who provisioned devices prior to September 2023 had no geofencing feature to enable, yet their coordinates were collected and stored. Second, GPS coordinates confirmed in config/location are present regardless of whether the user has ever enabled geofencing. Third, TP-Link's own geofencing documentation confirms the feature relies on mobile device GPS, not camera-stored coordinates, rendering the firmware's coordinate collection independent of any documented user-facing purpose.

TP-Link's Kasa Privacy Policy (last updated September 26, 2024) establishes a two tier location disclosure framework in Section 2.1. Account registration is disclosed as collecting general "location" data. Precise location, explicitly defined as "longitude and latitude", is disclosed only in the context of Geofencing enablement: 'When you enable Geofencing Smart Action, we collect or process your precise location (longitude and latitude).' The California Privacy supplement further limits geolocation disclosure to "state/country information by IP address." TP-Link's own geofencing FAQ states: "Kasa will not keep track of your geographic location, but will only send basic notification information to execute your Smart Actions when you arrive or leave home."

These coordinates, sub meter longitude and latitude, are collected at account creation and stored permanently in device firmware regardless of whether the user has enabled geofencing, placing the observed collection practice in the category that requires opt-in under the vendor's own policy framework.

Impact: Any actor on the local network can retrieve the device owner's precise home coordinates and full hardware fingerprint with a single unauthenticated UDP request. This exposure compounds with CVE-2026-9770: an attacker who obtains home coordinates via this finding can correlate them with the credential chain from Finding 2 to identify, locate, and fully compromise a specific user's smart home infrastructure, including physical access control devices.




Independent CVSS Assessment


TP-Link assigned CVE-2026-13230 a CVSS 4.0 score of 5.3 Medium with VC:L. Independent assessment rates this VC:H based on the following: precise GPS coordinates constitute sensitive personal information under CCPA explicitly defined as requiring opt in consent; sub meter location data identifies a specific residential address; the secondary market attack path confirmed in this advisory enables recovery of this data without any network access to the victim's current network; enabling property identification and interior layout correlation via public real estate databases. VC:L does not reflect the real-world privacy harm of precise home location disclosure.

TP-Link's advisory for CVE-2026-9770 characterizes the finding as a hardcoded cryptographic key vulnerability enabling credential interception. This framing omits the independent credential storage finding documented in Finding 2, unsalted MD5 hashing of TP-Link ID credentials with email address stored in plaintext, which is independently exploitable via SPI flash extraction without requiring exploitation of the RSA key or local network access. These represent distinct attack paths with distinct CWEs bundled under a single CVE at TP-Link's discretion as CNA.




Secondary Market Risk


The combination of findings documented in this advisory creates a compounded risk for devices that are resold, donated, or otherwise transferred to new owners. On firmware 2.3.26, returning a device to factory settings does not clear user data from jffs2 flash storage. The following attack path was confirmed on firmware 2.3.26 and is mitigated in firmware 2.4.1.

Credential Recovery via SPI Extraction: SPI flash extraction of a device returned to factory settings confirmed that the previous owner's TP-Link ID email address in plaintext and unsalted MD5 password hash remain present in config/account. An attacker can recover the previous owner's global TP-Link ID credentials without any network access or interaction with the previous owner. As documented in Finding 2, these credentials provide cross-domain account takeover across the entire TP-Link ecosystem.

GPS Exposure via Soft AP: When a device is returned to factory settings and powered on, it enters a soft AP binding mode to facilitate setup by a new owner. During this binding mode, the unauthenticated get_sysinfo request on port 9999 was confirmed to return the previous owner's precise GPS coordinates in cleartext.

Complete Secondary Market Attack Path

An attacker who purchases a secondhand EC71 can:


	Power on the device and connect to its soft AP, retrieve the previous owner's home GPS coordinates via unauth port 9999

	Perform SPI flash extraction, recovering the previous owner's TP-Link ID email in plaintext, MD5 password hash

	Crack the unsalted MD5 hash via precomputed rainbow tables or GPU accelerated brute force

	Authenticate to any TP-Link platform (Kasa, Tapo, Deco, VIGI) using the recovered credentials

	Use the home GPS coordinates obtained in step 1 to correlate the compromised account with a physical address



The complete chain from device purchase to physical address and account compromise requires no prior knowledge of the previous owner, no network access to the previous owner's network, and no technical expertise beyond connecting to a WiFi network and running a $3 programmer.

Remediation: Firmware 2.4.1 removes GPS coordinates from the get_sysinfo response, addressing the GPS exposure path. Credential storage is encrypted via the at-rest encryption rollout in check_default_config.




Additional Research Findings


The following findings were submitted to the vendor and closed under CNA Operational Rule 4.1.2 as not demonstrating a clear exploitable vulnerability, or classified as accepted risk or intended functionality.




Finding 4 — Weak Cloud Token Derivation, Potential IDOR & TLS Session Persistence


Vendor Response: "The iot_token is used solely for device cloud authentication and has no association with user accounts. Consequently, there is no risk of device takeover via the iot_token, nor is there a risk of granting unauthorized access to live video feeds, stored clips, and device PII without the user's knowledge or the need for a password."

Researcher Rebuttal: The token is delivered to the device during provisioning and decrypted locally using an AES key. For units taking the eFuse path, key recovery requires BGA level chip analysis. On units falling back to filesystem storage, the AES key is written in plaintext to /etc/rwdir/.abcd_cfg and is fully recoverable via SPI flash extraction. The attack barrier varies significantly, depending on the provisioning path followed.

Analysis of SPI flash dumps taken approximately four months apart confirmed that iot_token and iot_refreshToken values stored in raw flash outside the jffs2 filesystem are identical across both captures. Tokens do not rotate during normal device operation and persist following a factory reset. Whether server-side revocation occurs on factory reset was not confirmed.

Packet capture analysis reveals anomalous TLS session behavior: Client Hello and Client Key Exchange packets are present with no corresponding Server Hello or Certificate response, persisting across device reboots and reprovisioning events. If the iot_token influences TLS session state, a reasonable hypothesis given its role as the primary cloud authentication vector, the accepted risk closure may warrant re-evaluation. If the token serves as the primary authorization for cloud API calls, a non-rotating token recoverable from flash storage could enable unauthorized device level access if server side authorization is not enforced per device.




Finding 5 — Authentication Bypass via $FAILSAFE Logic & Hardcoded Credentials


Description: The production firmware contains a logical authentication bypass in /bin/login.sh activated by the $FAILSAFE environment variable, combined with a factory-burned root password hash in /etc/shadow.

#!/bin/sh
# Extracted from Kasa EC71 production firmware v2.3.26

if ( ! grep -qsE '^root:[!x]?:' /etc/shadow || \
     ! grep -qsE '^root:[!x]?:' /etc/passwd ) && \
   [ -z "$FAILSAFE" ]
then
    echo "Login failed."
    exit 0
else
    exec /bin/ash --login
fi


The $FAILSAFE condition is actively evaluated by the preinit system. Analysis of the preinit scripts confirmed three potential trigger vectors in the codebase: kernel command line injection grep -q 'failsafe=' /proc/cmdline && FAILSAFE=true, physical button press during the fs_wait_for_key window, and keypress input during the failsafe wait timeout. A command execution sink for the $FAILSAFE condition was not identified.

Vendor Response: Vendor stated login.sh is not utilized in the production codebase. Requested a functional brute-force attack to demonstrate a definitive attack path for the burned-in credentials.

Researcher Rebuttal: The vendor's 'unused' classification is inconsistent with a preinit architecture that actively evaluates and exports the $FAILSAFE environment variable via three independent mechanisms.

Regarding the burned in root password hash: shipping a static, fleet-wide credential hash in a production firmware violates PSA Certified and NIST SP 800-213 IoT security baseline requirements for unique per-device credentials. The vendor's request for a functional brute-force demonstration sets an inappropriate bar; the security failure is the presence of a static fleet wide hash, not the speed at which it can be cracked. A single offline crack of this hash compromises every EC71 unit shipping firmware v2.3.26. This hash is also present in 2.4.1.




Finding 6 — Active Local Service Endpoints — Legacy Architecture with Prior CVE History


Vendor Response: Vendor stated that the Kasa product line does not support a local web management interface, and that the findings may relate to legacy or unused code paths.

Description: Four service ports (tcp/10443, tcp/17443, tcp/18443, tcp/19443) accept TLS connections and respond to requests. The LINKIE CGI endpoint at port 10443 returns {"err_code":-1,"msg":"Bad Request"}, indicating compiled binary handler code is present in the ulinkied binary. No traffic on these ports was observed during normal operation; all camera communication routes through port 443 to the cloud infrastructure. The activation conditions and current purpose of these local ports were not fully characterized.

The Kasa Smart app launched in November 2015. Independent research published in August 2020 documented these ports as active HTTPS endpoints on the KC100. CVE-2023-28478 documented a CVSS 8.8 stack-based buffer overflow on these same ports on the hardware-identical EC70 in 2023.

Beta 2.4.1 behavior: Per-device certificates replace the fleet-wide RSA certificate. Ports 17443, 18443, and 19443 now reject connections with a TLS handshake failure alert consistent with mutual TLS authentication being required. Port 10443 continues to serve the LINKIE CGI endpoint.

Researcher Rebuttal: The vendor's January 16, 2026, response committed to remediating "issues related to the local communication TLS certificates", referring specifically to uhttpd.key and uhttpd.crt, the TLS credentials for the uhttpd web server confirmed active on ports 10443, 17443, 18443, and 19443. Dead code does not require remediation. The addition of mTLS authentication on ports 17443, 18443, and 19443 further confirms these endpoints are active infrastructure rather than legacy remnants. A vendor cannot simultaneously characterize service endpoints as unused legacy code and implement cryptographic hardening against unauthenticated access to those same endpoints.




Finding 7 — Internal Staging Infrastructure Exposure


Vendor Response: Closed under CNA Operational Rule 4.1.2.

Description: The following non-production endpoints were identified as hardcoded strings in production firmware and as active communication endpoints in network captures:


	n-devs.tplinkcloud.com

	.dcipc-beta.i.tplinkcloud.com

	tapo-care-beta.i.tplinkcloud.com



Hardcoded references to internal staging and development infrastructure in production firmware provide a map to environments that typically operate with reduced security controls. The presence of Tapo branded beta endpoints suggests convergence of backend resources across product ecosystems. The device actively communicates with these endpoints, creating a bridge between consumer devices and internal testing infrastructure.




Beta Firmware Validation



Beta 2.4.00 (June 11–15, 2026)


OTA delivery bricked the test device. The factory reset was non functional. LED pattern: approximately 25 green pulses followed by one red pulse, cycling indefinitely. Vendor confirmed no software recovery path after engineering review. Device recovered via CH341A SPI reflash with original firmware 2.3.26.

Firmware diff analysis of 2.4.00 revealed the security remediation was bundled with extensive new WiFi chipset support code (WQ9001/hawk_usb). The beta certificate configuration references EC70 rather than EC71.

Note: 2.4.0 was originally grayscale deployed, aborted at 60% coverage due to 'stability issues'. The 2.4.0 version that bricked the test device was a targeted OTA after the rollback. Standard consumers do not have access to SPI flash programmers. Any affected device in the consumer deployment that experienced the same failure would have been permanently bricked without hardware level remediation.


Beta 2.4.1 (June 24–25, 2026)


Delivered via OTA to the replacement device alongside the beta Kasa app via TestFlight.

Confirmed remediated:


	
Fleet-wide RSA: 2.4.1 removes uhttpd.key and uhttpd.crt from the firmware filesystem entirely. Per-device EC keys are provisioned through a NOC certificate infrastructure, replacing the fleetwide RSA architecture. mbedTLS upgraded from 2.6.0 to 2.28.1.



	
MD5 credentials: 2.4.1 applies at rest encryption to credential storage via check_default_config encryption rollout using the device's existing AES routine.



	
GPS coordinates: GPS coordinates are removed from the get_sysinfo UDP response in firmware 2.4.1. Port 9999 no longer returns a response to unauthenticated get_sysinfo requests in the patched firmware. The Kasa app broadcasts a public RSA key via UDP as part of its local device discovery architecture. This behavior is present in both firmware versions and appears to be the authenticated discovery mechanism that replaced the unauthenticated get_sysinfo response in 2.4.1.








Triage Deficiencies


The vendor triage response dated May 29, 2026, 66 days from disclosure, referenced "an MD5 hash in a reserved field" as the basis for low-risk classification of CVE-2026-13230. No MD5 field exists anywhere in the device's JSON response to get_sysinfo. The TPVD20260324001 tracking number breaks down into TPVD 2026 03 24 001, the day after submission, confirming the finding was correctly received and logged. The triage response describes a different vulnerability entirely. A rebuttal video demonstrating the previously provided PoC script was submitted the same day.




Affected Models


TP-Link's security advisory for CVE-2026-9770 and CVE-2026-13230 lists the EC70 v4 and EC71 v4 as the confirmed affected models. Independent research published in August 2020 documented identical GPS exposure on the KC100. The unauthenticated Smart Home Protocol on port 9999 documented by softScheck in 2016 affects all devices implementing this protocol. Whether the KC110, KC115, KC410S, KC411S, and other Kasa Spot Pan Tilt family devices share the vulnerable firmware codebase was not verified and is not confirmed by TP-Link's advisory. The six year documented history of this exposure across multiple hardware generations suggests the scope may extend beyond the listed models.




Technical Artifacts





	Artifact
	Description





	Artifacts/local_web_stack_scan.txt
	Sanitized curl verbose logs confirming active SSL handshakes on local management ports in production firmware 2.3.26 and behavioral changes in beta 2.4.1



	Artifacts/KasaJSON.py
	Standalone Python PoC reproducing unauthenticated GPS and device fingerprint leak via UDP port 9999



	Artifacts/uhttpd_legacy.crt
	Legacy fleet-wide 1024-bit certificate from primary SquashFS, issued 2014 by TPRI-CA, expired July 1, 2024



	Artifacts/uhttpd_active.crt
	Active fleet-wide 2048-bit certificate from secondary SquashFS layer, issued 2021 by CN=TP-Link, valid until July 2031
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I still have a netbook I bought back in 2009.
[image: A thick little ASUS Eee PC 1000HE netbook.]
The ASUS Eee PC 1000HE has an Intel Atom N280 and 1GB of DDR2 RAM. The Atom N series was Intel’s line of cheap, low-performance CPUs for netbooks. The chip has 56KB of L1 cache and 512KB of L2 cache, and its clock speed is 1.667GHz. Compare that with the Intel Core i3 N305, a budget laptop processor released in 2023, which has 768KB of L1 cache, 4MB of L2 cache, and runs at 3.8GHz, and you get a feel for how poor the Eee PC’s performance is.
Those were the kinds of compromised specs that came with being a netbook, so there is not much point in complaining about how bad they were. Even at the time it was no match for a laptop, but it was still fine for light work like editing documents or browsing the web. By around 2012, though, it had become hard to use even for routine tasks. Programs kept gaining features, websites kept growing more interactive, and the netbook’s small HDD was aging. In the end, ultrabooks replaced netbooks.
And so the netbook went to sleep in storage.
A new operating system
More than ten years later, in 2023, I suddenly thought of the netbook again. The machine I pulled out of storage looked exactly as it had when it went in, and the tacky Windows XP UI that appeared after booting was just as I remembered it. It took several seconds just to open Windows Explorer, and the cursor stuttered while it loaded. I could not remember whether the machine had gotten even slower, or whether it had always been like this and I had once thought even this was fast. Once the netbook was out of storage again, I decided to bring it back to life and put it to use again, whether as a server or a YouTube machine.
My first thought was that Windows XP, whose support ended in 2014, had to go. Windows releases after Windows 7 required at least 1GB of RAM. Because the netbook had exactly 1GB of RAM installed, I figured I would need a lighter operating system if I wanted it to be pleasant to use. Ubuntu required at least 512MB of RAM, but when I had installed Ubuntu on low-spec laptops in the past, I had not found the performance especially good.
I needed an extremely light operating system with only the bare minimum. It had to come without unnecessary default features, and it had to let me build an environment from the ground up for this netbook alone. The answer was obvious. Arch Linux. Arch Linux is a Linux distribution built on the principles of simplicity, modernity, pragmatism, user centrality, and versatility. I had wanted to try Arch Linux for a while anyway, so it felt like a good chance. The fact that the setup process would teach me a lot about operating systems also made it a nice hobby to start right before the semester began.
Before installation
Arch Linux officially dropped support for the x86 architecture after 2017. The Atom N2xx processors support only 32-bit, so I had no choice but to use Arch Linux 32, which is maintained by the community. The installation process for Arch Linux 32 was not very different from the Arch Linux installation guide on the ArchWiki, but the machine’s limited performance led to some unexpected twists. In this article I want to record, in detail, my personal experience installing Arch Linux 32 on this netbook.
Preparing the boot media
First, I needed an Arch Linux disk image. On the Arch Linux 32 download page, I downloaded the image file (.iso) and the signature file (.sig), then used the gpg command to verify that the image had not been tampered with.
$ gpg --keyserver-options auto-key-retrieve --verify archlinux32-2023.03.02-i686.iso.sig
If everything checks out, create the boot media. I used Rufus on a Windows desktop to burn the ISO file I had downloaded to a USB drive. I then plugged the USB drive into the netbook, entered the BIOS (Basic Input/Output System), set USB as the first boot option, and rebooted. That makes the computer boot from the USB drive instead of the hard disk.
Connecting to the internet
The Arch Linux installation image uses zsh as its default shell. To install Arch Linux, the machine needs an internet connection. First check whether the network interfaces are up.
$ ip link
1: lo ... state UNKNOWN ...
   link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
2: enp3s0 ... state DOWN ...
   link/ether xx:xx:xx:xx:xx:xx brd ff:ff:ff:ff:ff:ff
4: wlan0 ... state UP ...
   link/ether xx:xx:xx:xx:xx:xx brd ff:ff:ff:ff:ff:ff
Here lo is the loopback interface. The loopback interface is a virtual network interface the system uses to connect to itself. The IP address 127.0.0.1 is the loopback address assigned to it. enp3s0 is the interface corresponding to the Ethernet device (en) on the motherboard’s PCI bus 3 (p3), slot 0 (s0). Ethernet is the standard for wired networking. wlan0 is the wireless LAN interface. Since I was going to connect over Wi-Fi, I checked that wlan0 was in the UP state. Next, use rfkill to check whether any interfaces are blocked.
$ rfkill
ID    TYPE         DEVICE             SOFT         HARD
0     wlan         eeepc-wlan         unblocked    unblocked
1     bluetooth    eeepc-bluetooth    unblocked    unblocked
2     wwan         eeepc-wwan3g       unblocked    unblocked
...
If a wired connection is available, you can just plug in a LAN cable. To connect over Wi-Fi, though, you have to use iwctl to scan for access points and connect manually. iwctl is the client program provided by iwd (iNet wireless daemon), the wireless network daemon made by Intel. The Arch Linux installation image ships with iwd by default.
$ iwctl

[iwctl]# device list
                          Devices
-----------------------------------------------------------
Name     Address              Powered    Adapter    Mode
-----------------------------------------------------------
wlan0    xx:xx:xx:xx:xx:xx    on         phy0       station

[iwctl]# station wlan0 scan

[iwctl]# station wlan0 get-networks
        Available networks
----------------------------------
Network name    Security    Signal
----------------------------------
iptime          psk         ****
iptime_2.4G     psk         ****

[iwctl]# station wlan0 connect iptime_2.4G
Type the network passphrase for iptime_2.4G psk.
Passphrase: ********

[iwctl]# exit
The netbook’s wireless card did not support 5GHz networks, so I had no choice but to connect to 2.4GHz. Finally, send a ping to archlinux32.org to make sure the internet connection is working.
$ ping -c3 archlinux32.org
Setting the system clock
Update the system clock. First enable NTP (Network Time Protocol), then check that the clock is correct. NTP is a protocol that synchronizes the system clock by receiving the correct time from a server. I explain it briefly in How railway timetables became Unix time.
$ timedatectl set-ntp true
$ timedatectl
Partitioning the disk
fdisk lets you check what disks are attached to the computer.
$ fdisk -l
Disk /dev/sda: 14.8 Gib, x bytes, x sectors
Disk model: Flash Disk
...
Disk /dev/sdb: 149.0 GiB, x bytes, x sectors
Disk model: ST9160410AS
...
sda is the installation USB, and sdb is the HDD inside the netbook, so I selected sdb.
$ fdisk /dev/sdb
The existing partitions had been set up for Windows. One HDD was split into a C drive and a D drive, and there was also an EFI partition and a recovery partition. I wanted to delete all of the old partitions, which I no longer needed, and set everything up from scratch. To do that, I first had to understand the system’s motherboard.
The motherboard’s ROM holds the firmware that runs first when the system receives power and initializes the hardware needed for booting. Broadly speaking, there are three kinds of firmware: BIOS, EFI (Extensible Firmware Interface), and UEFI (Unified Extensible Firmware Interface). EFI improved on BIOS, and UEFI improved on EFI, so recent hardware usually ships with UEFI. Older motherboards typically came with BIOS. Yet even though the Eee PC 1000HE clearly used BIOS, it still had an EFI partition. I later learned that the EFI partition existed not because the firmware was EFI, but to support the BIOS’s “Boot Booster” option[1]. When a computer powers on, the BIOS goes through POST (Power-On Self Test), which checks the system’s hardware before initializing it. That takes a few seconds. “Boot Booster” reduces boot delay by caching POST information in the EFI partition.
[image: POST screen of the American Megatrends International BIOS.] POST screen of the American Megatrends International BIOS. (CC0)
There are two partitioning schemes: MBR (Master Boot Record) and GPT (GUID Partition Table). MBR occupies the first 512 bytes of a storage device. Of those, 440 bytes hold bootstrap code, 6 hold a disk signature, 64 hold a partition table for up to four partitions at 16 bytes each, and the remaining 2 hold a boot signature. GPT, meanwhile, is a partitioning scheme that improves on many of MBR’s limits and is also part of the UEFI specification. Compared with MBR, GPT allows more primary partitions and larger partitions. Unlike MBR, it also uses a separate boot partition. I made two mistakes here. One was choosing MBR because I mistakenly believed[2] there was no way to use GPT with BIOS. The other was partitioning in an ordinary MBR layout like the one below without understanding what the EFI partition was for. I regretted it a little, but I did not bother setting it up again.
	Mount point	Partition	Partition type ID	Boot flag	[SWAP]	/dev/sdb1	82 (Linux swap)	No
	/	/dev/sdb2	83 (Linux)	Yes


A swap partition is needed when physical memory is insufficient and part of storage has to be used as memory. The ArchWiki recommends allocating at least 512MB to the swap partition. That is not enough. On this netbook, which has 1GB of RAM, if you keep the swap partition small you will run into “No space left on device” errors all the time. RHEL recommends allocating swap at twice the size of RAM when the system has 2GB of RAM or less. So on a netbook with 1GB of RAM, a 2GB swap partition would do. I gave it 4GB to be safe, though, because building from source can sometimes require more than 4GB of memory. Making the swap partition larger than main memory is also a good choice if you want to leave room for hibernation.
Command (m for help): n

Command action
e    extended
p    primary partition (1-4)
p

Partition number (1-4): 1

First sector (2048-y, default 2048): <enter>
Using default value 2048

Last sector, +sectors or +size(K,M,G) (2048-y, default y): +4G
Change the type of the swap partition you just created to 82 (Linux swap).
Command (m for help): t
Partition number (1-4): 1
Hex code: 82
Changed system type of partition 2 to 82
Next create the root partition. The root partition is where Arch Linux will be installed.
Command (m for help): n

Command action
e    extended
p    primary partition (1-4)
p

Partition number (1-4): 2

First sector (x-y, default x): <return>
Using default value x

Last sector, +sectors or +size(K,M,G) (x-y, default y): <return>
Using default value y
Finally, check the result.
Command (m for help): p
Disk /dev/sdb: 149.0 GiB, x bytes, x sectors
Disk model: ST9160410AS
...
Device       Boot    Start    End    Sectors    Size    Id    Type
/dev/sdb1            2048     y      z          4G      82    Linux swap / Solaris
/dev/sdb2            x        y      z          145G    83    Linux
As I will mention later, I did not set the boot flag because I was planning to use the GRUB bootloader. (GRUB ignores the boot flag.) Now save (w) and exit (q) fdisk.
Command (m for help): w
Command (m for help): q
Set the filesystem for the root partition. Since ext4 is generally used as a Linux filesystem, format sdb2 as ext4.
$ mkfs.ext4 /dev/sdb2
Use mkswap to initialize the swap area created earlier as a swap partition, then activate it.
$ mkswap /dev/sdb1
$ swapon /dev/sdb1
Installation
Now the real installation begins. Mount the root partition on /mnt so you can access the partition where Arch Linux will be installed.
$ mount /dev/sdb2 /mnt
Next install the essential packages. pacstrap installs packages into the mounted root directory. Use it to put the Linux kernel, modules, and firmware files into /mnt. But if you try to install packages immediately, you will get an error saying the signatures cannot be trusted. First you need to use Arch Linux’s package manager pacman to install Arch Linux 32’s PGP keyring, archlinux32-keyring.
$ pacman -S archlinux32-keyring
$ pacstrap -K /mnt base linux linux-firmware
Once the installation finishes, generate the fstab file. The fstab file contains information about filesystems such as disk partitions and allows the system to mount them automatically at boot according to the configuration. genfstab, which comes with the Arch Linux installation image, generates the fstab contents automatically.
$ genfstab -U /mnt >> /mnt/etc/fstab
Chroot into /mnt.
$ arch-chroot /mnt
From this point on, you should think of yourself as being inside the Arch Linux system, with /mnt now acting as the root directory.
System configuration
First, link the timezone file under /usr/share/zoneinfo to /etc/localtime to set the local timezone. I chose ROK so the system would use Korean Standard Time.
$ ln -sf /usr/share/zoneinfo/ROK /etc/localtime
Use hwclock to set the hardware clock from the system clock. This updates the timestamp in /etc/adjtime.
$ hwclock --systohc
Generate the locale files.
$ locale-gen
Set the hostname.
$ echo eee-pc-1000he > /etc/hostname
Set the root account’s password.
$ passwd
That takes care of the basic configuration.
Bootloader configuration
When the computer powers on, the BIOS performs POST and initializes the hardware needed for booting. Right after that, it executes the first 440 bytes of the disk that is set as the first boot option in the BIOS. The MBR bootstrap code in that area launches the bootloader. The bootloader then loads the kernel and starts the operating system[3]. There are several bootloaders, but I chose the familiar GRUB. GRUB supports BIOS, MBR, and ext4, so it was a good fit for the environment I had.
You can install GRUB with pacman just as you would any other package. But if you try to install it right away, you will get an error saying the signatures cannot be trusted, so as before, install archlinux32-keyring first.
$ pacman -S archlinux32-keyring
$ pacman -S grub
Install GRUB by specifying the boot disk. Note that the /dev/sdb passed as an argument is the disk, not a partition.
$ grub-install --target=i386-pc /dev/sdb
Generate the GRUB configuration file.
$ grub-mkconfig -o /boot/grub/grub.cfg
At boot, the GRUB installed in /boot/grub will load the Arch Linux kernel vmlinuz-linux under /boot. At this point you could say the Arch Linux installation is finished, but before rebooting you still need to set up the network.
Network configuration
If you skip the network setup here, you may end up after installation unable to connect to the internet, completely stranded. I decided to stick with the same simple combination used by the Arch Linux installation image: systemd-networkd + systemd-resolved + iwd. systemd-networkd is a system daemon that manages network configuration, and it includes the files needed for wired networking. First write the wired adapter configuration.
$ cat <<EOF > /etc/systemd/network/20-wired.network
[Match]
Name=enp3s0

[Network]
DHCP=yes
EOF
Write the wireless adapter configuration as well. The IgnoreCarrierLoss option makes systemd-networkd keep the current interface configuration briefly while the system is roaming to another access point. By ignoring the short interruption during roaming, it can reduce downtime.
$ cat <<EOF > /etc/systemd/network/25-wireless.network
[Match]
Name=wlan0

[Network]
DHCP=yes
IgnoreCarrierLoss=3s
EOF
systemd-resolved provides DNS services. Configure it by linking stub-resolv.conf.
$ ln -sf /run/systemd/resolve/stub-resolv.conf /etc/resolv.conf
The only package that needs to be installed separately for wireless networking is iwd.
$ pacman -S iwd
Write the iwd configuration file as well. When EnableNetworkConfiguration is true, iwd configures the network interface with an IP address. If the address is dynamic, it obtains it through its built-in DHCP client. I explain how DHCP works in The very concrete principle of how the internet works. The NameResolvingService option sets how DNS resolution is handled. systemd is the default anyway.
$ cat <<EOF > /etc/iwd/main.conf
[General]
EnableNetworkConfiguration=true

[Network]
NameResolvingService=systemd
EOF
Write the hosts file. When DNS resolves an IP address from a domain name, this file is checked first.
$ cat <<EOF > /etc/hosts
127.0.0.1   localhost
::1         localhost
127.0.1.1   eee-pc-1000he
EOF
Enable the network services so they start automatically when the system boots.
$ systemctl enable iwd systemd-networkd systemd-resolved
Exit the chroot.
$ exit
After installation
At last, the installation was over. Unmount the partitions mounted under /mnt.
$ umount -R /mnt
Shut the system down and reboot. At this point, enter the BIOS, change the first boot option from USB to the hard disk, and remove the USB drive. The computer will now boot from the system installed on the hard disk. Select Arch Linux 32 in GRUB and the operating system will start. After that I logged in as root and installed the packages I needed.
$ pacman -S coreutils sudo which git wget openssh neovim tmux fish
I also referred to Arch Linux’s General recommendations and applied the various suggestions there.
Arch User Repository
AUR (Arch User Repository) is a community-run repository separate from Arch Linux’s official package repositories. Sometimes the package you need is in AUR rather than an official repository. Installing packages directly from AUR involves a cumbersome process, so it is much easier on the nerves to use a helper that automates AUR-related work and gives you a friendlier interface.
Using the Pacman wrappers yay or paru, you can install packages from AUR almost as easily as you use pacman. Either one is fine, but neither provides x86 binaries, so you have to build it yourself.
$ sudo pacman -S --needed base-devel
$ git clone https://aur.archlinux.org/paru.git
$ cd paru
$ makepkg -si
Even with 4GB allocated to swap, I ran into a “No space left on device” error during the build. If you ignore it and start the build again, it resumes from the build data it cached just before, so you can still finish the build successfully.
Desktop environment
Arch Linux does not come with a desktop environment (DE), so you have to set one up yourself. A DE provides GUI elements such as icons, toolbars, and wallpapers along with a window manager (WM), which makes it easy to build a GUI environment.
GNOME is a well-known DE, but the netbook needed a lighter one. I chose LXQt, the successor to LXDE (Lightweight X11 Desktop Environment), which is known for being lightweight. LXQt runs on the X Window System (X11, or just X). X11 provides a framework for GUI environments and follows a client-server model. The display server, called the X server, receives events from input devices and passes them to clients through the X protocol. Here, “clients” means all the layers sitting on top of the server, from user applications like browsers to the DE, the window manager, and toolkits such as GTK and Qt. When a client that has received input events sends GUI requests to the server, the server draws the screen on the output device accordingly[4].
 The X11 server-client model. (Wikimedia Commons, CC BY-SA 3.0)
These days Wayland, which was designed to improve on X11’s problems and fit modern kernels better, is taking its place, but I decided to install X11 so I could use LXQt. The xorg package includes the X11 server and various utility packages. xorg-xinit is a program that lets you start the X11 server manually with the startx command. I installed LXQt and an icon set along with them.
$ pacman -S xorg xorg-xinit lxqt breeze-icons
The startx command initializes an X11 session according to the contents of the .xinitrc file in the home directory. If there is no .xinitrc file in the home directory, it refers to /etc/X11/xinit/xinitrc instead. To set things up differently per user, copy the default xinitrc file into the home directory.
$ cp /etc/X11/xinit/xinitrc ~/.xinitrc
The default configuration is set to run Twm, xorg-xclock, and Xterm. Delete all of that and add exec startlxqt. Then add a script to .profile so that logging in starts the X11 session automatically.
if [ -z "${DISPLAY}" ] && [ "${XDG_VTNR}" -eq 1 ]; then
  exec startx
fi
I installed Firefox and tried running it in LXQt. The netbook was struggling.
[image: Firefox running in LXQt.]
Since I wanted to use the netbook as a server, I set it up so LXQt would start only when I logged in with the *-desktop account, and otherwise the system would stay in the CLI. If needed, I could have the DE start all the time, or install packages to enable more of LXQt’s features.
RAM upgrade
The Eee PC 1000HE uses a 1GB DDR2 SO-DIMM RAM module. DDR2 is an SDRAM interface standardized in 2003, followed by DDR3 in 2007, DDR4 in 2014, and DDR5 in 2020. A DIMM (Dual In-line Memory Module) is a RAM stick with several memory chips mounted on a single PCB. SO-DIMM (Small Outline DIMM) is a standard that cuts a DIMM’s length roughly in half so it can be used in smaller devices.
Since I kept running into out-of-memory errors while building source with 1GB of RAM, I decided the first thing I needed was a RAM upgrade. But the netbook’s Intel Atom N280 processor supported only up to 2GB of RAM. Half wondering whether anyone still sold DDR2 at all, I ordered a 2GB stick for about $5.30. (Shipping was about $2.30.)
[image: A 2GB RAM module installed in the back of the netbook.]
After replacing it with the new RAM, I checked that the system recognized it.
$ free -h
         total ...
Mem:     1.9Gi ...
Swap:    4.0Gi ...
I did not expect much, and because the bottlenecks were the HDD and CPU I did not feel any noticeable performance improvement. Still, it occurred to me that it might be fun to take the netbook completely apart and start replacing its hardware piece by piece.

	Jon Cain, “Boot Booster (EFI) Partition on an Asus EeePC 1005P”, 2014. ↩︎

	ArchWiki, “Partitioning: Tricking old BIOS into booting from GPT”. ↩︎

	ArchWiki, “Arch boot process: System initialization”. ↩︎

	Chris Tyler, “X Power Tools”, O’Reilly, 2007. ↩︎
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Fable 5 vs. GPT-5.6 Sol on an NP-Hard Problem: Does /goal help?

charlesazam.com · 187 points · Discussion

 TL;DR: I gave Claude Fable 5 and GPT-5.6 Sol the same unpublished NP-hard
optimization problem, with and without their native /goal mode. Fable 5 is an absolute beast;
/goal is not a game changer.

[image: Clean score distributions]

Context: This is an operations research problem originally submitted to students at a
hackathon. I spent a week years
ago writing C++ to solve it, so I have a useful human baseline.

Fable 5 was an absolute beast on this benchmark. It produced the best solution overall, and its
consistency is unlike anything I have seen from a model on this problem. This is pure raw
intelligence. Incredible.

The other result is that /goal is not a generic “try harder” switch. It changes the control
loop and the search path. Sometimes that finds a better basin. Sometimes it gives a bad idea
more time to mature.

All code, prompts, result tables, exclusions, and trajectory notes are in
CLIArena. This is a follow-up to my
first article about this benchmark.



The problem

KIRO is a fiber-network design problem I worked on as an engineering student in 2018. Given
directed distance matrices for Grenoble, Nice, and Paris, the solver has to connect distribution
points and terminals using loops and short chains while respecting several structural
constraints. The objective is total cable length. Lower is better.

[image: KIRO network structure: a directed loop rooted at a hub with a short branch]

A valid network consists of redundant loops rooted at distribution hubs, with short branches
hanging from towers on those loops. Every tower must appear exactly once, and reversing a cable
segment can change its cost.

How large is the search space?

There is no single closed-form count because a solution can use any number of loops, variable
loop sizes, and differently anchored and ordered branches. But Paris alone gives a useful lower
bound.

Even if we ignore ordering and branches and only assign each of the 532 terminals to one of
11 distribution hubs, there are 11^532 possible assignments.

A stronger lower bound comes from one deliberately restricted family of valid solutions:
exactly 19 loops of 28 terminals each, with no branches. This covers all 532 terminals because
19 x 28 = 532, while staying below the 30-terminal limit for a loop. Order the 532 terminals,
split that ordering into 19 consecutive groups, divide by 19! because the set of loops is
unordered, and choose one of the 11 hubs for each loop:

(532! / 19!) x 11^19 ~= 10^1223

What I tested

The primary experiment was intentionally narrow:


































	Setting	Value
	Models	Claude Fable 5, Opus 4.8, Sonnet 5; GPT-5.6 Sol, Terra, Luna
	Modes	Plain; native /goal
	Optimization budget	30 minutes
	Outer agent timeout	1,900 seconds
	Reasoning	Maximum available setting for every model
	Execution	Harbor 0.1.43, Docker, subscription authentication


Results

Before concentrating repetitions on the flagship pair, I ran one matched 30-minute no-hint
pair for every model in the sweep. For Fable and Sol, the chart uses Pair 1 from the replicated
headline set; the other four models have one pair each.

[image: All six models in one matched 30-minute no-hint pair]

I then repeated the flagship comparison until I had three matched runs for Fable 5 and three
for Sol.

[image: Clean score distributions]























































	Model	Run	Plain	/goal	Goal minus plain
	Fable 5	1	32,197	31,934	-263
	Fable 5	2	32,516	32,324	-192
	Fable 5	3	32,446	35,178	+2,732
	GPT-5.6 Sol	1	33,581	39,371	+5,790
	GPT-5.6 Sol	2	35,539	32,703	-2,836
	GPT-5.6 Sol	3	33,663	33,313	-350


Negative means /goal was better. Goal won four of six trials, so win rate alone makes the
feature look useful. The means tell the other half:



























	Model	Plain mean	/goal mean	Mean effect	Median effect
	Fable 5	32,386	33,145	+759 worse	-192 better
	GPT-5.6 Sol	34,261	35,129	+868 worse	-350 better


Both models usually got a small benefit and occasionally suffered a large regression. That is
why /goal won most runs but made both means worse.

Fable was also clearly stronger. Its plain mean beat Sol’s by 1,875 points, and its goal mean
beat Sol’s by 1,984. More importantly, Fable plain stayed inside a tiny 319-point range while
Sol plain spanned 1,958 points. Fable goal produced the best clean score, 31,934; Fable plain
was the safest configuration.

Deep dive into the goal command

The same command hides two different systems

Claude Code and Codex both expose /goal, but the implementations are fundamentally different.

[image: Claude Code and Codex goal architecture]

Claude Code: a separate evaluator

Claude Code implements /goal as a session-scoped Stop hook. After each main-model turn, a
small evaluator model, Haiku by default, reads the condition and conversation. It returns yes
or no with a reason. A no starts another turn; a yes clears the goal.

The evaluator cannot use tools or inspect files. It can only judge evidence that appeared in
the transcript. That can catch an early exit, but it cannot know whether another ten million
solver iterations are worthwhile. Anthropic’s goal documentation

Keep in mind that claude code is not open source, so we rely solely on what Anthropic tells us.

Codex: persisted state and lifecycle tools

I also read the source for the benchmarked release,
Codex CLI 0.144.4. Codex treats a goal as
persisted thread state:


	The TUI saves the objective for the active thread, and SQLite stores its status and budget
accounting. TUI,
schema

	The working model receives create_goal, get_goal, and update_goal tools.
Tool specification

	If the thread becomes idle while the goal is active, Codex injects a continuation turn with
the objective and a completion audit. Runtime,
prompt



Claude delegates completion to another model. Codex lets the working model declare completion,
then resumes it while the persisted goal remains active. Claude’s evaluator is independent but
sees only the transcript; Codex sees the files and tools but effectively grades its own work.

Why /goal can win most runs and still be a bad default

On a normal coding task, progress is often legible: another turn can fix a test or complete a
migration. Optimization is different. Once an agent chooses a solver, extra time can amplify
either a good decision or a bad one.

That is exactly what happened here. Goal helped when it sustained Fable’s fast compiled
portfolio or Sol’s successful chain repartition. It hurt when Fable built a slow solver or Sol
committed to an exhaustive anchor sweep. The median moved slightly in the right direction; the
bad tail moved much farther in the wrong one.

Limitations

This is one unpublished NP-hard task, not a general coding leaderboard. Only Fable and Sol have
three clean matched pairs. Other comparisons mix prompts, wrapper versions, and time limits,
and the trials ran sequentially through subscription services that may have drifted.

The containers exposed eight CPUs despite task metadata declaring one, which favored Fable’s
parallel portfolios. Every scored Fable and Sol output was valid, partly because the wrapper
required early checkpoints and final verification. The benchmark measures the complete system:
model, CLI, prompt, subscription service, and harness.

Reproducing this

The benchmark task, wrappers, analysis scripts, figure generator, and full evidence memo are in
CLIArena. Raw job directories are excluded from Git
because of their size, but the memo records every publishable score, city breakdown, elapsed
time, strategy, exclusion, and run ID.

The primary commands are:

RUN_ID=article-kiro-YYYYMMDD-clean \
PHASE=nohint-all \
./scripts/run_subscription_article_matrix.sh

uv run python scripts/summarize_subscription_article_results.py RUN_ID...
uv run python scripts/analyze_subscription_article_results.py RUN_ID...

The result I would put in the headline is not that goal helps or hurts. It is that a persistence
feature can win most individual trials while making observed average performance worse. On a hard
optimization problem, the quality of the loop matters less than the quality of what the loop
keeps doing.
 



Original: https://charlesazam.com/blog/fable-5-gpt-5-6-sol-goal/ · Discussion
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The Kimi K3 Moment

stephen.bochinski.dev · 180 points · Discussion


        
  
  
  [image: The Kimi K3 Moment]
  
  
    I’ve been running Kimi K3 alongside Claude on my normal coding work, and for all practical purposes I can’t tell them apart. Same tasks, same quality of output, and near identical token counts to get there. I expected an open model to be sloppier or to grind through more tokens on the way to the same answer, and neither turned out to be true.


The prices are nowhere near each other. K3’s API runs $3 per million input tokens and $15 per million output. Claude’s top model costs $10 and $50 for the same units. The subscription side is even more lopsided. Kimi’s paid plans start at $19 a month, and the $39 coding tier is far more generous than anything Claude sells anywhere near that price. Claude’s plans are metered tightly enough that a normal day of agent work can chew through the allowance before lunch.


Then there’s the fine print. Claude couldn’t sustain Fable access on the twenty dollar plan, so they turned it off, and the plan quietly falls back to Opus. When the headline model on your plan can be switched off because the economics don’t work, the plan was never really selling you the headline model. Kimi’s tiers don’t come with that asterisk.


Step back and the bigger story is what an unmitigated failure US AI policy has been. The administration held Fable back, and what finally shipped is a hindered version that refuses whole categories of work. Meanwhile a frontier quality model with none of those restrictions is a download away, released by a Chinese lab the US government has no ability to regulate. Whatever the theory behind gating American models was, it plainly wasn’t thought through, because the only people the gates constrain are American customers. Semgrep found GLM 5.2 beating Claude on their cyber benchmarks for exactly this reason. The restricted model declines the work and the open one just does it.


And it isn’t only Kimi. GLM 5.2 came out under an MIT license, beats the latest Opus release on real work while not even claiming to be frontier, and costs a fraction of it. OpenAI got pushed through the same government gauntlet with GPT-5.6 but came out the other side able to put their flagship on the twenty dollar plan. Whatever you think of OpenAI, they have runway here that Anthropic clearly doesn’t.


I think I can see where this goes. The government will try to regulate AI and open source in particular, and it will run the playbook it ran for the auto industry. Decades of subsidies, bailouts, and protective tariffs produced American carmakers that sell trucks at home and barely register anywhere else in the world. I expect the current administration to reach for the same tools here. Public private partnerships propping up domestic models that only get used inside the US and can’t compete internationally. That’s a sad future where America is the one country without access to the best models at the best prices, buying models deeply tied to the corrupt Trump administration that are neither the highest quality nor the cheapest. Until then, at least, I can’t come up with a reason to keep paying for Claude.


  

  


      



Original: https://stephen.bochinski.dev/blog/2026/07/18/the-kimi-k3-moment/ · Discussion
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Is this the end of the once-mighty GoPro?

amateurphotographer.com · 157 points · Discussion

When you purchase through links on our site, we may earn an affiliate commission. Here’s how it works

								
						
						

	
	

	
		

	
			
			
			
			
			[image: GoPro HERO product photos]
The GoPro HERO was made to compete with smaller competitor cameras. Photo: Isabella Ruffatti.		

	
	
	
	
	
	
While GoPro action cameras are built to withstand shock, the brand itself is looking distinctly shaky right now. Latest reports[1] are that founder Nicholas Woodman is propping the company up by extending it a loan of his own money to the tune of $20 million, at an annual interest rate of 6.5%, while a buyer is desperately sought. It’s believed GoPro may not survive the year without a new owner or fresh injection of cash, with Woodman’s intervention acting as a stopgap rather than bail-out per se.




This follows May’s announcement that the action camera specialist had experienced a sizeable 26% year-on-year revenue drop for the first quarter of 2026, with the amount of camera units sold (313,000) down 29%. That same month, the company put out a statement saying it had engaged a financial adviser to ‘review strategic alternatives’, a process founder and CEO Woodman says he strongly supports. While its announcement of a pro grade action camera trio – the Mission 1, Pro and Pro ILS – was an ambitious step, such innovation may prove too little, too late.
		
		



As additional background, GoPro has also recently been exploring business opportunities in aerospace and defence, two markets potentially worth $ billions. Don’t forget its cameras played a leading role in providing images from this year’s Artemis II NASA mission, too.




However, simultaneously, GoPro has faced strong competition from rival Insta360, against whom it recently lost a patent battle.




Of course, any potential buyer would still inherit the issues and challenges that GoPro currently faces – which aren’t magically going away – as well as needing to pay the balance and interest on the company’s already mounting debts. Restructuring is already underway to cut 23% of its global staff by the end of 2026, but the latest manoeuvring suggests we may see a takeover before then.




Related reading:





	Is GoPro’s Mission 1 series too little, too late, as whispers circulate of the company being sold?




	Best action camera to buy: the top models from GoPro, DJI, Insta360 and more




	GoPro has serious doubts about its ability to operate as a business






Follow AP on Facebook, Instagram, YouTube, TikTok and Irys. 









	
	
	
	
	
	
	

	
						
							[image: Amateur Photographer magazine subscription offer. 13 issues for only £2]										[image: Amateur Photographer magazine subscription offer. 13 issues for only £2]					
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Gleam Is Now on Tangled

tangled.org · 147 points · Discussion


                  
    
      
Goodbye, and Thanks for All the Bikesheds
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Goodbye, and Thanks for All the Bikesheds

queue.acm.org · 144 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://queue.acm.org/detail.cfm?id=3818307 · Discussion
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If You Build It, They Will Come

benlandautaylor.com · 142 points · Discussion

Several times in my life I’ve tried to break in with a new social group. I ran into a cool community I wanted to join, or I moved to a new city and wanted to make friends there, or I just wanted to broaden my horizons.
Pretty quickly I learned that the best and fastest way to join a group is to organize events where we do the group’s core activity. In every group I’ve ever encountered, there is far more demand for social events and things to do than there is supply. Getting people to come is like giving away ice cream at the beach. You can make friends by showing up from the outside and consistently attending other people’s events, but it’s a lot easier and faster to make friends if you’re also organizing your own stuff and inviting the people you’re hoping to get closer to, or helping with someone else’s events. I’ve found this true everywhere from niche online fanfiction discussion groups to vanguard intellectual movements directing hundreds of millions of dollars annually.
Lots of people have a sort of consumer attitude towards their communities, where they take everything for granted. I saw things this way when I was young. A social scene is an automatic feature of the world that appears on its own, like a wild blueberry bush. It starts sprouting parties and dinners and conferences and reading groups as naturally as the bush sprouts berries.
Surprisingly, it turns out things don’t actually work that way. In fact, events happen when someone puts in the legwork to organize them. And one of the most reliable laws of the universe is that, if something takes a little bit of legwork, then most people just won’t do it. A scene’s leaders are mostly the people who actually bother to put in the work.
The work of organizing is underappreciated by many people. But the other organizers are very attuned to this, and absolutely will notice who else is picking up the burdens.
I’ve come to believe that part of today’s problem of social alienation is a problem of too many free riders. Lots of people want to consume social fabric, but our social scripts telling people to produce social fabric have largely fallen by the wayside. I don’t know how to solve this undersupply at the scale of society. But you can solve it at the scale of your own community by just supplying it.





Original: https://www.benlandautaylor.com/p/if-you-build-it-they-will-come · Discussion
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Setting up your spare Mac for Claude Code to control, a step-by-step guide

ykdojo.github.io · 130 points · Discussion


      
      claude-controls-mac

      

      

Here’s a full step-by-step guide on how to turn your spare Mac into an always-on
machine Claude Code can fully control, with computer use enabled. You’ll be able to talk to it from your phone
through the Claude app, or from your main Mac over SSH.


In case you’re reading this on GitHub Pages, here’s the repo version.


Why do this?


I wanted to create a separate environment Claude Code can control on its own, so I can
delegate tasks I don’t necessarily want to run on my own machine - certain types of
research tasks, and development tasks.


Claude Code, especially with the --dangerously-skip-permissions flag on,
carries inherent risk when run on your main machine. You can eliminate / mitigate these
risks by creating a separate environment on your spare Mac with everything it needs
to have access to.


It has an added bonus of being able to talk to Claude Code anytime, anywhere from
your phone. I’ve personally found it really useful because I often prefer to talk to
Claude Code instead of regular Claude on the mobile app - Claude Code is often more
capable.


The following guide assumes you have your main Mac as well as a spare Mac you can set
up for this, but you should be able to take inspiration from it and apply it to any
combination of two machines.


Why this setup?


First, let’s quickly address a few questions you might have.


Why not run it in a container?


I’m a big proponent of running it in a container - I even built
an entire environment for doing so conveniently.
However, I’ve found it has a few limitations.
First, it still runs on your main machine, so it’s not completely separated. For
example, network requests it sends still go through your main machine.


Second, there are limitations to the container’s capabilities. For example, I wanted
my agent to be able to run Unity for game development, and there’s no easy way to do
that in a container. The same goes for any other app that’s only available on a Mac -
you won’t have access to it. That’s especially relevant if you want Claude Code to
control these apps through computer use - clicking, dragging, and so on.


Why not use something like OpenClaw?


I personally like having access to the full, latest features of Claude Code. I also
like being able to control it from the Claude app - I’ve found it really convenient.
And you get to use your Claude subscription usage if you happen to have one, which is
an added bonus.


At the end of the day, running an agent with broad permissions is safer on a machine
that has nothing to lose - but you get the benefit of being able to use a full Mac
instead of a container. The approach here:



  	Use an old/spare Mac, not your main one.

  	Create a fresh local account with no personal data and no Apple ID signed in, so
the agent has nothing sensitive to reach.

  	Drive it over SSH from your main Mac on your local network, and control it from
your phone.




What you’ll need



  	A spare Mac (the target).

  	Your everyday Mac (the source), on the same Wi-Fi.







1. Start fresh on the target Mac


Wipe it first (if it has any personal data)


You’ll be giving the agent full access to this machine, so it can reach anything stored
on it. If there’s existing data you don’t want it to have access to, erase the machine
first:



  	Macs that support it: System Settings -> General -> Transfer or Reset ->
Erase All Content and Settings.

  	Older Intel Macs: restart into Recovery (hold Cmd-R at
boot), use Disk Utility to erase the internal drive, then reinstall macOS.




Optionally update to the latest macOS afterward (System Settings -> General ->
Software Update).


Create a fresh, isolated account



  	Create a new local user account (System Settings -> Users & Groups).

  	I recommend not signing into an Apple ID. Skip it during setup.




Make the account an admin (if you haven’t already)


The account needs admin rights or sudo will refuse to run.



  	System Settings -> Users & Groups -> set the account to Allow this user to
administer this computer.

  	If you ever need to repair it from another admin account:
sudo dseditgroup -o edit -a <user> -t user admin







2. Enable Remote Login (SSH) on the target Mac


On the target, turn on SSH so the source Mac can connect:


sudo systemsetup -setremotelogin on




If the command fails with Turning Remote Login on or off requires Full Disk Access
privileges, give your terminal app Full Disk Access first:



  	System Settings -> Privacy & Security -> Full Disk Access.

  	Click +, then in the file picker go to Applications -> Utilities -> Terminal
and add it.

  	Quit and reopen the terminal, then rerun the command.







3. Passwordless sudo for the target account


This is so the agent (and your SSH commands) can run admin tasks without a password
prompt each time. Run this once on the target. It
asks for the login password this one time:


echo "<user> ALL=(ALL) NOPASSWD: ALL" | sudo tee /etc/sudoers.d/<user>-nopasswd >/dev/null
sudo chmod 440 /etc/sudoers.d/<user>-nopasswd
sudo visudo -cf /etc/sudoers.d/<user>-nopasswd   # validate - must print 'parsed OK'




This creates a small rule file telling the Mac that <user> can run sudo without a
password prompt:



  	line 1 writes the rule into /etc/sudoers.d/.

  	line 2 makes it read-only - sudo ignores the file otherwise.

  	line 3 validates the syntax; a typo in a sudoers file can lock you out of sudo
entirely, so it must print parsed OK.




After this, sudo runs with no prompt - test with sudo -n true, which succeeds
silently if passwordless sudo works.





4. Find the target’s address (hostname or IP)


You can reach the target by either a hostname or an IP. I recommend using the
hostname: it stays the same, while the IP can change.


Hostname (recommended). Run on the target:


scutil --get LocalHostName      # prints the hostname, e.g. MacBook-Pro




Add .local to form the address: <target-host>.local. You can also read it from
System Settings -> General -> Sharing, shown as Local hostname.



  Give the target a unique name. Each Mac needs a .local name that’s unique on
your network. If two machines share a name, the address can point to the wrong Mac.
Make sure the target’s name is unique - rename it if needed:


  sudo scutil --set LocalHostName newmacbook   # -> newmacbook.local






IP address (not recommended). Run on the target:


ipconfig getifaddr en0          # e.g. 192.168.1.80




Note that the IP can change after a reboot or after a certain amount of time.


Throughout the rest of this guide, replace <user> with the target account name and
<target-host> with the hostname from above, so the address is
<user>@<target-host>.local. You could also instead use an IP in place of
<target-host>.local.





5. Set up passwordless SSH from the source Mac


On the source Mac, create an SSH key (skip if you already have one):




Install your public key on the target. This asks for the target account’s login
password once:


ssh-copy-id <user>@<target-host>.local




Test it - this should print the target username with no password prompt:


ssh <user>@<target-host>.local whoami







6. Keep the target awake


By default macOS sleeps after ~10 minutes idle, even when plugged in, which takes
it off the network. To make it never sleep, run this on the target (or over SSH from
the source):


sudo pmset -c sleep 0          # never system-sleep while plugged in (-c = on charger)
sudo pmset -c disablesleep 1   # also prevents sleep with the lid closed (clamshell)
sudo pmset -c displaysleep 0   # keep the display on too




Verify:


pmset -g | grep -iE 'sleep'




sleep 0, SleepDisabled 1, and displaysleep 0 in the output confirm it worked.


If the machine runs on battery sometimes, use -a instead of -c to apply to all
power sources (at the cost of battery drain).


The screen can still lock when the screen saver kicks in. Stop the screen saver
from ever starting so it never locks on its own:


defaults -currentHost write com.apple.screensaver idleTime 0







7. Clipboard sync over SSH


macOS ships pbcopy (write clipboard) and pbpaste (read clipboard). Piped over SSH,
they can move the clipboard between machines - encrypted, peer-to-peer, no Apple ID or
third-party service.


clip.sh wraps this into one command with two subcommands, and adds image
support on top of pbcopy/pbpaste (which are text-only). Install it as a script on your PATH
on the source Mac, and point it at the target host with IC_BOX (“ic” standing for
“isolated claude”):


curl -fsSL https://raw.githubusercontent.com/ykdojo/claude-controls-mac/main/clip.sh -o ~/.local/bin/clip
chmod +x ~/.local/bin/clip
export IC_BOX="<user>@<target-host>.local"   # add to ~/.zshrc




Usage:



  	clip send - this Mac’s clipboard → the target (text or image). For an image you can
paste it straight into a Claude Code session on the target with Ctrl-V.

  	clip get - the target’s clipboard → this Mac (text or image).







8. Install Claude Code on the target Mac


Send the install command over and run it. From the source Mac you can push it straight
to the target’s clipboard, or run it remotely. The following command installs a
specific version, but you can also install latest or stable if you’d like:


ssh <user>@<target-host>.local 'curl -fsSL https://claude.ai/install.sh | bash -s -- 2.1.201'




The native installer may warn that ~/.local/bin is not on PATH. Fix it on the target by
adding it to ~/.zshenv (not ~/.zshrc) - .zshenv is read by every zsh, including
non-interactive ones:


ssh <user>@<target-host>.local 'echo '\''export PATH="$HOME/.local/bin:$PATH"'\'' >> ~/.zshenv'







9. Set up an opinionated, Claude Code-friendly environment (optional)


This optional step applies a set of opinionated defaults via
setup-claude-env.sh - shell aliases, the DX
plugin, settings.json tweaks, the GitHub CLI, and (opt-in) Playwright MCP and
yt-dlp. Every item is toggleable; see the full list in
claude-env-components.md.


Interactively on the target - shows a checklist of every item (core
pre-checked, opt-ins unchecked) so you can pick any combination. Download the
script onto the target and run it:


ssh -t <user>@<target-host>.local \
  'curl -fsSL https://raw.githubusercontent.com/ykdojo/claude-controls-mac/main/setup-claude-env.sh -o setup-claude-env.sh && bash setup-claude-env.sh'




Non-interactively - the script goes into this mode if it detects a
non-interactive environment or you supply at least one flag. No prompt; installs
core only by default, or pick what you want with flags (--yt-dlp, --playwright,
--all, --core):


ssh <user>@<target-host>.local \
  'curl -fsSL https://raw.githubusercontent.com/ykdojo/claude-controls-mac/main/setup-claude-env.sh -o setup-claude-env.sh && bash setup-claude-env.sh --all'




The script is idempotent (OK to re-run).





10. Log in to Claude and GitHub


Both logins are interactive, so SSH in:


ssh <user>@<target-host>.local




Then run claude on the target - it drops into the login for your Anthropic
account. Follow the prompts (a browser/device-code flow you can finish from a browser
on your main Mac).


GitHub - optional, but highly recommended so the agent can work with repos:




If you haven’t installed the GitHub CLI from
the previous step,
make sure to do so first.


I personally recommend using a separate GitHub account, not your main one, so it
doesn’t mess up your main account.





11. Computer use over SSH (optional)


This lets an interactive claude session on the target see (screenshots) and control
(mouse/keyboard) its own desktop, driven over SSH.


This doesn’t work out of the box - SSH and macOS’s permission model get in the way, so the
setup below exists to route around that.


Why it needs a workaround: macOS gates screen capture and input behind Screen Recording
and Accessibility permissions that are tied to the GUI login session, so an SSH
process can’t reach the display. Fix: a LaunchAgent keeps a tmux server alive inside the
GUI session on a fixed socket; every claude session created there lands on that
server and inherits the GUI session, so it can reach the display. You attach over SSH.


Scriptable setup


Run setup-computer-use.sh on the target:


ssh -t <user>@<target-host>.local \
  'curl -fsSL https://raw.githubusercontent.com/ykdojo/claude-controls-mac/main/setup-computer-use.sh -o setup-computer-use.sh && bash setup-computer-use.sh'




This installs the LaunchAgent (persistent tmux server with anchor session cc) and enables the
built-in computer-use tool in ~/.claude.json. Requires tmux (brew install tmux) and a
Claude Pro or Max plan. Re-runnable; --uninstall to remove.


Use it from your Mac


Install ic.sh (ic = “isolated claude”) on the source Mac:


curl -fsSL https://raw.githubusercontent.com/ykdojo/claude-controls-mac/main/ic.sh -o ~/.local/bin/ic
chmod +x ~/.local/bin/ic
echo 'export IC_BOX="<user>@<target-host>.local"' >> ~/.zshrc   # or edit the default in the script




Each ic spawns its own claude session on the box (run several at once) and attaches.
Flags mirror claude, and it adds several more subcommands:


ic               # new claude session
ic -c            # continue the most recent conversation (forwards to: claude -c)
ic -r            # resume picker (forwards to: claude -r)
ic --chrome      # with Claude in Chrome (forwards to: claude --chrome)
ic sh            # a plain shell on the box, no claude (alias: ic shell)
ic vnc           # open Screen Sharing (VNC) to the box (see step 15)
ic rc            # Remote Control: drive the box from your phone (claude remote-control)
ic history       # stored conversations: count, location, recent w/ previews (alias: hist)
ic ls            # list live sessions (state, age, what's running, conversation)
ic attach <id>   # attach a running session (alias: ic a)
ic kill <id>     # kill a session (alias: ic k)
ic kill-all      # kill all sessions
ic kill-except <id> <id> ...   # kill all sessions except the listed ones
ic -h            # help




All ic sessions run with --dangerously-skip-permissions (and ic rc uses
--permission-mode bypassPermissions).


Copying text out: sessions run in tmux, and Terminal.app can’t receive the clipboard escape
sequences (OSC52) that claude emits, so mouse-selecting a snippet won’t reliably reach your Mac
clipboard. Quick workaround: Cmd-A then Cmd-C copies the whole visible screen.


Bonus: let your Mac’s Claude drive the box’s Claude


Because every ic session lives on the box’s tmux server at a fixed socket, a Claude Code
session on your source Mac can prompt one directly over SSH - useful for delegating work
to the box and checking on it, agent to agent:


# find the session (ic ls prints the ids)
ic ls

# type a prompt into it, then confirm with a second Enter - with longer prompts,
# an Enter sent in the same burst as the text doesn't register as submit and the
# prompt sits in the input box (short prompts usually submit fine)
ssh <user>@<target-host>.local "tmux -S /tmp/cc-tmux.sock send-keys -t <session> 'Switch to main and pull; PR #4 is merged.' Enter"
sleep 2
ssh <user>@<target-host>.local "tmux -S /tmp/cc-tmux.sock send-keys -t <session> Enter"

# read the reply (re-run / poll until the spinner is gone)
ssh <user>@<target-host>.local "tmux -S /tmp/cc-tmux.sock capture-pane -t <session> -p" | tail -30




One-time grants (can’t be scripted)


Screen Recording and Accessibility can only be granted in the GUI, and a human has to do it at
the machine (in person or via Screen Sharing) - macOS blocks synthetic clicks on these prompts.
On first capture you’ll also Allow a “bypass the window picker” prompt (recurs ~monthly).


The grants go on tmux, not claude. macOS attributes
capture/control to the responsible process in the chain, which here is the tmux server
(claude runs as its child). So:



  	Grant tmux (/usr/local/bin/tmux, or /opt/homebrew/bin/tmux on Apple Silicon) under
both Screen Recording and Accessibility - Screen Recording covers screenshots,
Accessibility covers mouse/keyboard control.

  	Restart the tmux server after granting - a running process caches its permission state
at launch, so a grant won’t take effect until the server restarts:
tmux -S /tmp/cc-tmux.sock kill-server (the LaunchAgent respawns the anchor within seconds).
claude sessions started after the restart pick up the new grant.




To make the entries appear in System Settings in the first place, trigger a computer-use action
(ic, then ask Claude to “take a screenshot”) - macOS adds tmux to the list (toggled off) so
you can switch it on.


Full Disk Access stops the “access data from other apps” prompts. On newer macOS, tmux
triggers a separate “tmux would like to access data from other apps” prompt for each app
whose data anything inside it touches. Granting tmux Full Disk Access (same Privacy &
Security pane) suppresses these prompts entirely: use the + button and add the tmux
binary (Cmd-Shift-G to type the path). Restart the tmux server afterward, as above.





12. Install a VPN, or any other app (optional)


I personally like to run a VPN on the box so its traffic goes out separately from my
local IP. I use Proton VPN - it has a free option and I’ve been using them for a long
time - but of course there are other options.


You can just ask the box’s Claude to do it if you finished walking through
the previous step: ic in and say “install Proton VPN”. It’ll
download and install the app. The parts it can’t do alone:



  	Credentials. Signing in is required even for the free tier, and that’s
yours to enter. Send the password over securely with clip send from
step 7: copy it on your Mac, run clip send, then paste
into the sign-in field on the box.

  	macOS permission prompts. The first connect pops a system prompt to allow a VPN /
network configuration (and may ask for the Mac password) - approve it at the machine.

  	Computer use for the GUI. The app is GUI-only, so driving it relies on
step 11 being set up. Once signed in, the agent
can connect and switch servers itself.




This general flow works not just for a VPN app - it should work for pretty much any
other application too.





13. Control it from your phone


Remote Control lets you drive Claude Code from your phone through the Claude app.
There are two ways to use it:



  	Run /remote-control (or /rc for short) inside an existing session and follow
the instructions - you can then drive that same session from your phone, going
back and forth between the two.

  	Start a server with claude remote-control, which also lets you start brand new
sessions from your phone, not just attach to one you already have open.




If you went through step 11, ic rc starts
that server for you in a way that the sessions you spawn from your phone have access
to computer use too.





14. Set up Claude in Chrome (optional)


Computer use from step 11 deliberately won’t
control a browser - browsers get a restricted tier where Claude can see what’s on
screen but can’t click or type in it. The
Claude in Chrome extension
fills that gap with proper browser control: navigating, clicking, filling forms,
reading console logs and network requests. And unlike Playwright MCP, it drives
your regular Chrome profile, so the agent can use any logged-in state you set up
on the box.


It requires Chrome on the target and a direct Anthropic plan (Pro, Max, Team, or
Enterprise).


You can ask the box’s Claude to install Chrome and open the extension’s Chrome Web
Store page. The parts it can’t do alone (do these at the machine, in person or via
Screen Sharing):



  	Click “Add to Chrome”. Optionally, you can pin the extension to the toolbar
by going to chrome://extensions.

  	Log into your Claude account in the extension. You can send the login info
with clip send from step 7.




Then enable it in Claude Code on the target: run /chrome in a session and select
“Enabled by default” to have the browser tools in every session, or skip that and
use claude --chrome per session (ic --chrome from your
source Mac). If the connection doesn’t work, try restarting Chrome once.


To make browser use efficient (element refs from the accessibility tree instead
of coordinates, no unrequested screenshots), the environment setup from
step 9
adds a “Claude for Chrome” guidance section to ~/.claude/CLAUDE.md on the
target. If you skipped that step, re-run the script - it’s idempotent.



  If your source Mac’s Chrome also has the extension signed into the same
account, Claude Code can connect to either browser. It prompts you to pick when
both are connected, but its local-machine detection can be wrong
(#74667). To avoid
that, you can temporarily uninstall the extension from the source Mac’s Chrome -
or just quit Chrome on the source while the box is working.




Note that sessions spawned from your phone via
step 13 don’t currently get the browser tools
(#74671) - the
workaround is to start the session in the terminal and attach with /rc.





15. Enable Screen Sharing on the target Mac (optional)


This lets you see the target’s screen live from the source Mac - and take over its
mouse and keyboard - using macOS’s built-in Screen Sharing.


This has to be enabled in the GUI at the machine - since macOS 12.1 it
can’t be enabled from the command line.


On the target: System Settings -> General -> Sharing -> Screen Sharing on. If
Remote Management is on, the Screen Sharing toggle may be hidden - turn it off
first.


Then connect from the source Mac:


open vnc://<user>@<target-host>.local




Log in with the target account’s login password and tick Remember this password
in my keychain.





16. Access it from anywhere with Tailscale (optional)


.local names only resolve on your LAN, so everything so far is local-network
only (except phone control from step 13, which
relays through Anthropic). Tailscale fixes that: it
connects your machines with peer-to-peer, end-to-end encrypted
WireGuard tunnels, so SSH, ic, clip, and Screen
Sharing work from any network with nothing exposed to the public internet. On
your home network it takes a direct LAN path, so local use stays as fast as
before. And joining the network only gives a device reachability - SSH and
Screen Sharing still require your key or password on top.


Install on the target (the Homebrew formula works headless over SSH; sign in at
the URL the last command prints - a free account with a social login is fine):


ssh <user>@<target-host>.local 'brew install tailscale'
ssh <user>@<target-host>.local 'sudo brew services start tailscale'
ssh <user>@<target-host>.local 'sudo tailscale up --operator=<user>'




Install on the source, then open the Tailscale app and log in with the same
account - devices only see each other within one account’s network:


brew install --cask tailscale-app




With MagicDNS (on by default) the target is reachable by bare hostname from
anywhere - the same address, minus .local. Switch IC_BOX in ~/.zshrc,
keeping the original name for reference:


export IC_BOX="<user>@<target-host>"          # Tailscale - works remotely too
# export IC_BOX="<user>@<target-host>.local"  # original - local network only




Screen Sharing works the same way: open vnc://<user>@<target-host>.


Recommended, in the admin console:
device approval (Settings -> Device management), so a compromised Tailscale
login alone can’t add a device to your network, and disable key expiry on
the target (Machines -> …), so the box doesn’t drop off the network when
its key expires after ~180 days.


To confirm remote access really works, put the source Mac on a different
network (e.g. a phone hotspot) and run ic ls.





If you want more Claude Code and agentic coding tips, feel free to subscribe to
my newsletter, Agentic Coding with Discipline and Skill.



      
    



Original: https://ykdojo.github.io/claude-controls-mac/ · Discussion
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The Computer at the Bottom of a Canal

negroniventurestudios.com · 122 points · Discussion






Somewhere at the bottom of the Forth and Clyde Canal, buried in the silt, there is a box of custom silicon that was right about almost everything.




Back in 1988 a Scottish hi-fi company shipped a processor that checked the type and bounds of every memory access in hardware, garbage-collected its own heap in silicon, and treated memory and disk as a single persistent object store. Retellings of the story make it out as charming folly, one where a company that made record turntables decided von Neumann was wrong.




But the story of the Rekursiv deserves to be more than just a curiosity, because almost forty years after it went into the water, its ideas are now shipping in production silicon from Arm; and also because the economics that killed it have just been reversed. Although all these years later, the fine details of the story mostly rest on the recollections of people who were there, it turns out that the hi-fi company were right about almost everything except which decade to build the hardware.




A hi-fi company builds a computer




Linn Products is the Glasgow company Ivor Tiefenbrun founded in 1972, and if you know it at all you know it for the Sondek LP12, still widely regarded by its partisans as the finest record deck ever made.




The Linn  Sondek LP12



By the early eighties Linn had built a modern factory at Eaglesham, south of the city itself, and ran their business on a pair of VAX-11/750s along with a pair of 11/780s. But Tiefenbrun came to loathe the software they used. He wanted a system in which every physical object in the factory, down to each individual turntable moving through assembly, test, and even after-sales, had a shadowing software object accumulating its history (Pountain, Byte, November 1988).




So around 1981 Linn hired programmers and a University of Glasgow computer science lecturer, David Harland, and built an object-oriented language called LINGO. LINGO was a Smalltalk with some Algol in its syntax, not to be confused with the other Lingo programming language, which wouldn’t come along for another eight years.




MICRO$COPYTREE: entf 1 pagebus d=ustack
    crtf IDXBADTYPES newtrbr _CONS
    incmsp m.sp' newmptr
    jf MICRO$COPYTREE ldustk d=pgrorr     // the CDR branch
    m.fp 1 uaddbr newmptr
    readustk
    pagebus d=ustack
    idx2 newsr newbr loadaddr
    idxget nocheck incmsp m.sp' newmptr
    jf MICRO$COPYTREE ldustk d=memout     // the CAR branch
    js RTN$CONS
    rtf




Microcode for a recursive tree-copy instruction. Note the instruction calling itself, something forbidden to a conventional CPU (Source: Pountain, 1988).




LINGO worked; but it also ran far too slowly on the VAX to automate anything. Tiefenbrun’s response was pure Tiefenbrun. The hardware was the problem, not the software: so Linn would build hardware.




While stranded on a delayed train home from a seminar, Harland, and another computer engineer Bruno Beloff, sketched the repartitioning of their prototype into custom chips they christened “Rekursiv,” which is why Harland later joked that “the Rekursiv [was] British Rail’s fault.”




A few years later, in 1984, Tiefenbrun formed Linn Smart Computing, installed his brother Marcus as managing director and Harland as technical director, and funded it with Linn’s own money plus roughly £10 million from the Department of Trade and Industry.




LSI Logic fabricated the chips. Four gate arrays in 1.5 micron CMOS, 299 pins each, named NUMERIK, LOGIK, OBJEKT and KLOK. A company that sold the Sondek, the Ittok, and the Asak was never going to name the chips anything else.




Objects all the way down




What made the Rekursiv strange was not that it ran object-oriented programs. It was that a programmer – or, come to that, the compiler – could never see an address. Every object carried a 40-bit number issued at creation, and the OBJEKT chip translated numbers to physical locations through a hashed pager table, checking the type and the bounds of every single access in hardware as it went. Run off the end of an array? The machine refused. Forge a reference? The machine refused. Since only OBJEKT ever knew where anything physically lived, objects could be relocated freely without touching a reference, so garbage collection went into the silicon too: a two-space compacting collector that walked the live objects and slid them into the other half of DRAM while execution carried on above, oblivious.




Persistence worked the same way. Memory and disk were one object store, and if a needed object wasn’t in DRAM the processor simply stalled, mid-instruction, while an external disk processor fetched it, then carried on as if nothing had happened. Because paging sat below the level of instruction execution, a single microcoded instruction could be arbitrarily complex, and could even call itself. That’s the recursion in the name. There was no fixed instruction set at all; the instruction set was a loadable artefact, and you gave the machine whichever one suited your language. Linn supplied C, James Lothian microcoded a Prolog instruction set, a Manchester group put Scheme on it, and Aberdeen ported the persistent language PS-algol. I am a St Andrews alumnus who was around at the right (or if you want to look at it like that, the wrong) time. I can still remember more than I’d want to about PS-algol. But that, as they say, is altogether another story.




The numbers Linn claimed were spectacular. A CONS cell every two microseconds, twenty times the speed of Lisp on a Symbolics workstation, and Prolog unification as a single instruction. But the figures came from Linn’s own simulations, reported in Byte magazine with the company’s cooperation, and nobody ever reproduced them independently.




The attack of the killer micros




The Rekursiv belonged to a respectable intellectual tradition. Through the seventies the industry consensus held that hardware should rise to meet the language, closing what the literature called the semantic gap; Intel bet its first 32-bit design, the object-oriented iAPX 432, on exactly this, and Symbolics built a workstation business on Lisp in microcode. 




Unfortunately for the Rekursiv that tradition was demolished in public at almost the exact moment Linn committed to it. Patterson and Ditzel made the case for RISC in 1980: compilers use a fraction of a complex instruction set, the complexity taxes the common case, and simple instructions plus caches plus good compilers go faster. By 1984 Berkeley’s SOAR project had run Smalltalk, the canonical dynamic object language, fast on a simple chip of thirty-five thousand transistors. The Rekursiv’s central assumption was publicly undercut four years before the first board powered on.




Then the economics arrived. Commodity microprocessors improved at roughly 52% a year from 1986 to 2003, the period Eugene Brooks of Lawrence Livermore christened the attack of the killer micros. The Rekursiv took four years to design. It was conceived when a VAX defined respectable performance, and in 1988 it emerged into a world of SPARCstations and 386s, with the 486 arriving close behind.




Lothian, who was there, put it plainly enough five years later: the machine simply couldn’t hold its own against the new workstations. Around twenty or thirty boards were built. Most went to universities. There’s no record that suggests one of them ever ran Linn’s production line, which was the entire point of the exercise. The one field comparison that survives has a threaded-code LINGO on a Sun-3 running about twice as fast as the Rekursiv board it was meant to be inferior to, and which was designed with the intent of running it.




The end was memorably Glaswegian. Black Monday had squeezed Linn’s finances, a venture rescue never closed, and the final straw was a car park. A Linn delivery driver reversed a van into Harland’s Porsche, Tiefenbrun declined to pay for the repair on the grounds that it happened on private ground, and Harland resigned.




On his way out he threw his own accumulated hardware and backup media into the Forth and Clyde Canal. The version of the story where the whole product line goes into the water is better; but the truth is good enough. 




At least one complete board escaped, and sits today in the Jim Austin Computer Collection near York.




Linn, meanwhile, recycled the name Numerik for the DAC in its CD range, which is as good a headstone as any. Harland left computing entirely around 1995 and became one of the most prolific historians of spaceflight, several dozen books and counting. As a recovering astronomer myself, I can only approve of the career change.




Right about everything?




But here is why this is all more than an historic anecdote. Because I think we need to take a hard look at the Rekursiv’s four defining design decisions, and then ask where each one stands today.




Hardware memory safety




OBJEKT checked the type and bounds of every access against references the program couldn’t forge. That’s a working description of CHERI, the capability architecture Robert Watson and colleagues have been building at Cambridge and SRI since 2010, in which every pointer carries hardware-enforced bounds, permissions and an unforgeable validity tag. 




Arm built it into the Morello prototype boards it shipped in 2022 under the UK’s Digital Security by Design programme, and ships the lighter-weight Memory Tagging Extension in Android phones today.




Microsoft’s security team concluded in 2020 that CHERI would have deterministically mitigated at least two thirds of the memory-safety vulnerabilities it patched in 2019. The idea that the object, with its type and its bounds, is the proper unit of hardware protection has gone from eccentric to frontier.




Garbage collection as an architectural concern




Azul Systems spent the 2000s selling Vega appliances, custom multicore processors with hardware read-barrier support, to make pause-free collection practical for Java heaps; the C4 collector that came out of that work now runs in pure software on commodity x86. The algorithm survived the move; the custom silicon stayed behind.




The single-level persistent store




IBM shipped single-level persistent stores in the System/38 in 1978, carried it through the AS/400, and it survives today as IBM i; Intel spent billions trying to reboot the idea as Optane before winding it down in 2022, and the same ambitions are now migrating into CXL memory fabrics. An idea the market keeps finding reasons to want, and reasons not to pay for, is different from a bad idea.




Silicon shaped to a workload rather than to everything




This is the biggest design decision: the one that is now just the way the industry works. Hennessy and Patterson, the two people most responsible for burying machines like the Rekursiv, spent their Turing Lecture arguing that domain-specific architectures are the only road forward now that Dennard scaling is dead and Moore’s Law is wheezing. Or to be more honest, also dead.




Google’s TPU, Groq’s deterministic streaming processor, Cerebras’s wafer-scale engine and Etched’s transformer ASIC are all machines built to run one computational language well; it just happens that the language is now linear algebra rather than Smalltalk.




Four for four




Every architectural conviction that went into the canal with the Rekursiv is either shipping, in production, at scale, or is the declared direction of an entire field. Four correct calls in a row is too many for luck. The likelier reading is that the almost forty years in between were not the natural state of computing but an accommodation to a scarcity, and that the scarcity has since gone away.




I made a different version of this same argument back in June, about software rather than silicon. In my essay a distribution of one I argued that bespoke software was the original, correct arrangement, that fifty years of productised general-purpose software were a compromise forced by the economics of scarce programmers, and that AI has ended the compromise.




The general-purpose commodity processor was also a compromise, forced by a 52%-a-year improvement curve that made any bespoke architecture obsolete before it reached silicon. That curve is gone. The compromise is going with it; and the workload-shaped machine, the thing Harland was building in 1984, is what comes back.




Where the semantics live




The comfortable lesson, and the one usually made about the Rekursiv, is that you don’t fight the commodity curve. This is true, but no longer very useful, because the curve is dead. The useful lesson is subtler, and you can see it when you think about why IBM succeeded with the same ideas at the same time.




The System/38 had the Rekursiv’s deepest commitments: single-level store, persistent objects addressed by name rather than address, capabilities, everything an object. It thrived for decades because IBM put those semantics in a virtual instruction set, the Technology Independent Machine Interface (TIMI), and translated to whatever processor was underneath. When the platform moved to PowerPC in 1995, customer applications didn’t even need recompiling. Linn welded the same semantics into four specific gate arrays. The abstraction is still running today; the gate arrays lasted five years.




Interestingly enough, Britain has run this experiment more than once, but with very different outcomes.




Acorn, another small British company with contrarian silicon convictions, designed the ARM 1 in 1985; and the business that conquered the world was not Acorn’s computers but the licensing company that sold the abstraction, an instruction set anyone could implement on whatever process node the commodity curve offered next.




Inmos, meanwhile, welded David May’s genuinely brilliant parallel architecture into the Transputer, was outrun by exactly the same curve that took the Rekursiv, and survives today mainly as lineage: May’s XMOS, and Bristol’s continuing habit of contrarian silicon, through to Graphcore. Put the ideas above the silicon and they can outlive any particular chip. Put them in the silicon and they live exactly as long as the process node does.




Everyone needs a canal




The Rekursiv was hardware reshaped to fit a language, because the general-purpose machine fitted the language badly. What’s happening now is the same move in reverse: a whole class of new languages reshaped to fit a machine, because general-purpose languages fit LLMs so poorly. There are enough of them now to fill a catalogue, which I maintain at agentlanguages.dev, where they split into camps that disagree about almost everything except the diagnosis.




Vera, the language I released back in February, is mine. But the instinct underneath all of them is the one Harland was acting on in 1984: that the substrate should change to meet its authors. For him the authors were human and the substrate silicon. This time the authors are models and the substrate the language. Harland made his bet at the worst possible moment in the history of the commodity curve. I’d like to think mine is better timed. The canal is patient either way.




The second time around




Which brings us to why I’m writing about a dead Glaswegian computer. 




Our thesis at Negroni has always been that technology waves are cyclical, and that reading the cycle matters more than reading the technology. The Rekursiv is the cleanest case study I know of a team that read the technology almost perfectly and the cycle catastrophically: right about memory safety, right about garbage collection, right about persistence, right about workload-shaped silicon, and wrong about what year it was needed.




The team at Linn were insanely early with a design philosophy which was, to put it politely, exotic at the time. It’s only now, all these years later, that we know they were right.




Judged on its ideas, the Rekursiv holds up embarrassingly well. It’s only judging the execution which makes every decision look wrong. But being right too early is not a business model.




The reason to tell the story now is that the cycle has actually turned. The 52% curve that killed every bespoke architecture of the eighties ended twenty years ago; RISC-V and modern tooling have collapsed the cost of taping out something opinionated; and the government money is even flowing again: DTI millions into Glasgow back then, Digital Security by Design millions into Cambridge and Morello today.




For the first time since Harland stood on that canal bank with a cardboard box full of silicon, a small team with a contrarian conviction about what silicon should do is not automatically doomed by the calendar. That’s precisely why Negroni looks at silicon companies, and when we do, the Rekursiv is the checklist I follow. Is the workload broad enough to pay for the transistors? Do the ideas live above the silicon or welded into it, and does the team know what the compilers will do to them?




Somewhere at the bottom of the Forth and Clyde Canal there’s a computer that was right about almost everything. The ideas behind it took almost forty years to make it back to the river bank, but every one of them has made it to shore. This time around, our job needs to be keeping the silicon out of the water.





Original: https://negroniventurestudios.com/2026/07/18/the-computer-at-the-bottom-of-a-canal/ · Discussion
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A support group for those who struggle with Binge Eating Disorder and compulsive overeating. Binge Eating Disorder (BED) 
is an eating disorder that is characterized by recurrent episodes
of binge eating without the use of measures to counter the binge eating like purging. It accounts for approximately 1-5% of the general population. 


Symptoms include frequent episodes of consuming extremely large quantities of food until feeling sick, but does not include self-induced vomiting after. Typically, one will feel out of control while binging, and commonly will feel extreme shame after. BED is a very serious eating disorder that leads to obesity, diabetes, high cholesterol, depression, and many other health issues.


Those who struggle with frequent episodes of binge eating are 
also welcome. We are not professionals, and cannot diagnose 
anybody. There will be no judging, and all unsupportive comments 
will be removed. 


Official /r/BingeEatingDisorder Discord Server





Original: https://old.reddit.com/r/BingeEatingDisorder/comments/1uzr3ui/fake_food_delivery_site_for_the_dopamine/ · Discussion
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REO Trucks I4 4WD Pickup Truck Starts at $21,500

reotrucks.com · 70 points · Discussion

[image: The REO Runabout, shown in shadow]
America's New Affordable Truck
$21,500+

Reservations Open · $25 · Refundable
Reserve Your Place


Body-On-Frame
Architecture

6-spd MT / AT
Transmission

500,000 mi
Powertrain life




Runabout T4X
Three variants. One platform.
[image: Runabout T4X][image: Runabout T4C][image: Runabout S4C]
Signature
Steel Drop-Side Flatbed


Where we’re going.
	Now
Reservations open
$25 holds your place — fully refundable. Position set by reservation time.


	Q4 2026
Models revealed
The production design and full lineup, unveiled — see exactly what you’re reserving.


	2027
Pilot builds & validation
Pre-production trucks built, tested, and certified to federal standards.


	2028
Order book & configurator
Reservations convert to orders in priority sequence — configure yours, earliest first.


	Late 2028 / 2029
First deliveries
Trucks reach driveways in reservation order. Earliest in, first out.




Timeline targets · subject to change

A real truck, by the numbers.
FIG.01 — SPEC SHEET

Engineering targets · subject to final validation
How it stacks up.
FIG.02 — HEAD-TO-HEAD

Competitor figures approximate · for comparison only


01POWERTRAIN
Why Gas
90% of new cars sold still run on gas — so that's what we build. Coming late is deliberate: proven technology over the newest, putting more trucks in more American hands at a lower price.
~600 mi range · 5-min refuel

02ENGINEERING
Reliability by Design
Not a retro rehash — an entirely new vehicle with one constraint above all others: reliability. A naturally aspirated gas four, body-on-frame, mechanical 4WD, built to run past a half-million miles.
03INTERFACE
Physical Controls
Levers, rockers, and real analog gauges. One small screen for diagnostics and CarPlay — nothing more. No subscriptions. No feature locks. Ever.
04OWNERSHIP
Right to Repair
Every panel off in under five minutes with common tools. Plain-English diagnostics on a $30 scanner. A 20-year public parts catalog at fair prices. No parts-pairing — in writing.
05SALES
No Dealers
Sold direct online. No dealer markups or unnecessary fees.
No dealers means more money in your pocket

06ORIGIN
Built in Texas
Designed, certified, and assembled in America. The story isn't the badge — it's the supply chain, true at the factory gate.

A letter from REO
The buyers didn't leave. The products did.
There's a vehicle missing from the American market — small enough for a real garage, cheap enough to skip the seven-year loan, built well enough to outlast it. Here's why we're bringing REO back to build it.

A legacy in the making for over 120 years.
	1901
Ransom E. Olds builds the Curved Dash Runabout — America’s first mass-produced car. $650, about $25,000 today.

	1905
Pushed out of Oldsmobile, Olds founds REO under his own initials.

	1915
The REO Speed Wagon arrives — the ancestor of the modern pickup.

	1975
REO closes after seventy years of honest American trucks.

	2026
REO returns to build the affordable American truck no one else will.



Direct Parts + OEM-Sponsored Community
No automaker has ever done this — and that’s exactly the problem. We’re the first to put parts and community in the open, because this truck should belong to the people who drive it, not to a profit machine built on gatekeeping. We earn through transparency and relationships that work both ways. Here, the OEM is your friend.
01 · MARKETPLACE
Direct Parts
Right to repair, stocked.
	Vetted sellers — approved through our process, not the highest bidder.
	Real prices, published take rate. No dealer gatekeeping, no parts-pairing.
	A public catalog guaranteed for 20 years, sold straight to owners.


02 · COMMUNITY
The Owners’ Club
Run by us. We actually listen.
	A forum we own and moderate — not a neglected Facebook group.
	Owners shape what we build next; the best ideas ship.
	Honest answers from the team, in public, on the record.




In the News
Coverage from the field

Field Issue
Rep the revival

[image: Classic Snap Back]
Classic Snap Back
$27.50
Structured black snapback with the REO mark up front.
	One size
	Adjustable snap closure

[image: Classic Tee]
Classic Tee
$27.50
First-run REO tee for the people bringing simple trucks back.
	Heavy cotton feel
	Classic fit

[image: Tech Snap Back]
Tech Snap Back
$27.50
Lightweight technical cap for shop days, trail days, and long hauls.
	One size
	Tech fabric



Contact
Contact us.
Press, suppliers, partners, and the merely curious — we read every message and answer fast. Want a truck? Reserve yours for $25.





Original: https://reotrucks.com · Discussion
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Qubes OS Security in the Public Record

arxiv.org · 69 points · Discussion


    
    
                
    View PDF
    HTML (experimental)

            Abstract:Qubes OS is a revealing case for security measurement because its architecture makes component boundaries security-relevant. We present a protocol-driven longitudinal analysis of 109 public Qubes Security Bulletins (QSBs, 2011--2025), the official Qubes-maintained Xen Security Advisory (XSA) tracker, and a secondary vulnerability-event sensitivity series. The study measures the public advisory record rather than latent vulnerability incidence or realized compromise. The methodology combines audited deterministic component attribution, change-point analysis, overdispersion checks, severity-proxy weighting, censoring sensitivity, documentary latency lower bounds, and baseline-aware evaluation of vulnerability discovery models (VDMs).

The results show persistent upstream dependence in that public record. On the official tracker, 113 of 464 XSAs affect Qubes; under primary labeling, 87 of 109 QSBs (79.8\%) are attributable to Xen, CPU/microarchitectural, or other upstream components rather than Qubes-core logic, with similar results under weighted views. Change-point analyses identify 2015Q1 as the dominant break in the quarterly advisory series, while post-2018 annual disclosure rates are statistically flat. Poisson inferences are stable under dispersion diagnostics and negative-binomial sensitivity checks. The attribution codebook performs well in a stratified 30-QSB audit, and S-shaped VDMs fit descriptively but do not significantly outperform a rolling-mean baseline in short-horizon forecasts.

Overall, the Qubes public advisory record appears stable, but not quiet: disclosure activity plateaus at a higher level than in the earliest years, while the observed burden remains concentrated in upstream trust anchors.
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 From: Alfonso De Gregorio [view email]      
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GTX 1080s: Testing a Legend

lttlabs.com · 60 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.lttlabs.com/articles/2026/07/15/gtx-1080s-revisiting-legends · Discussion
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How GitHub gave every repository a durable owner

github.blog · 53 points · Discussion


		
	

	
												GitHub had over 14,000 repositories. Fewer than half had clear ownership. Here’s how we gave every active repository a validated owner in under 45 days, archived the rest, and made ownership the foundation for everything that followed.
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GitHub has over 14,000 repositories across our primary internal GitHub organization. As of early 2025, there were over 11,000 non-archived repositories, the vast majority of which with no clear owner. For repositories attached to production services, we have historically had robust durable ownership, but for repositories with no associated service, there was no reliable way to tell who the owner is.




That gap became a recurring problem during our secret scanning remediation effort: while we could technically rotate a secret, doing so without knowing the repository owner was risky and often disruptive, and we had no clear way to route remediation work. Over the course of a month and a half, we validated ownership for every active repository, archived about 8,000 repositories that were no longer in use, and changed repository creation so that ownership was required from the start.




Our original ownership model




For years, GitHub has been tracking ownership for deployed services through our internal Service Catalog. Each service entry recorded metadata like which repository it lived in, which gave us a mapping from service to repository; the owning team; executive sponsor; and support information.




Here’s an example of the Repo Ownership app’s service ownership entry:




- team: github/repo-ownership-dev 
  repo: https://github.com/github/repo-ownership 
  name: repo-ownership 
  kind: moda 
  long_name: Repo Ownership 
  description: Service enforcing repo ownership across the org 
  maintainer: mrecachinas 
  exec_sponsor: stephanmiehe 
  ... 





Having this rich metadata enables service-centric workflows, such as incident response, on-call routing, vulnerability management, and compliance scoping.




Unfortunately, that relationship was many-to-one (i.e., a service could only be attached to a single repository, but a single repository could have multiple services). That meant if you started from a service, you could find the repository and its owners. But if you started from a repository and needed to find an owner, you had to reverse the lookup, and that only worked for repositories that mapped to a service in the first place.




That left a significant ownership gap that included team repositories, documentation repositories, internal tools, one-off project repositories, personal experiment repositories, and anything else that didn’t back a deployed service. Every time we needed to contact the owner of one of these “unowned” repositories, it required manual work: check the commit history, read the README, ask around in Slack, or make a guess based on the repository name.




For a one-off effort, that kind of ambiguity is annoying but manageable. For recurring security workflows that fan out across the entire organization, it presents a real risk. During our secret scanning cleanup, we spent too much time trying to find the right owners before we could make informed decisions about alerts.




Designing the new ownership model




Fundamentally, we needed repository ownership to be a first-class property. We considered storing ownership in a dedicated file within each repository or maintaining it in a centralized repository, but ultimately chose GitHub custom properties. This approach provided a native, structured, and organization-wide queryable way to manage ownership. It also enabled us to enforce enterprise and organization policies and rulesets selectively according to ownership type.




We created two custom properties: ownership-type and ownership-name.





	ownership-type accepted three values: “Service Catalog,” “Hubber Handle” (a “Hubber” is what we call a GitHub employee), and “Team.” These covered the realistic range of repository ownership at GitHub. A repository either belongs to a service (with an on-call team and a defined lifecycle), a team (like a shared documentation repository or internal tool), or an individual (like a personal project or experiment).




	ownership-name was a text field with light validation. Our GitHub App validated every value: Hubber handles were checked against actual membership in our GitHub organization, teams were verified to exist in the organization and have at least two members, and Service Catalog entries were confirmed against our Service Catalog itself. We were intentionally permissive on formatting. If someone typed @my-team instead of my-team, we accepted it. We wanted to make it frictionless to add ownership and lean on robust validation to catch invalid entries like nonexistent teams, former employees, and services that had been decommissioned.






Day-one coverage




Before we asked anyone to do anything, we built a periodic sync from Service Catalog to repository custom properties. Every repository that backed a known service had its ownership-type set to “Service Catalog” and its ownership-name populated automatically. That took care of about 1,500 service-backed repositories, leaving team repos, docs repos, one-off projects, and personal repos remaining.




The rollout




To roll this out, we built a GitHub App backed by a Kubernetes CronJob. The enforcement logic needed access to Service Catalog, the GitHub API, and a few internal systems, so a simple GitHub Actions workflow wasn’t sufficient.




The diagram below shows the repository ownership enforcement flow, from initial ownership scan through warning issue creation, automatic closure, or archival after 30 days.




[image: Flowchart of repository ownership enforcement: repositories are scanned for ownership, missing ownership opens a 30-day archive warning issue, unresolved issues lead to archiving, and resolved issues are closed automatically. ]



We scheduled the first run of the CronJob for a Saturday morning thinking nobody would be paying attention… Big mistake! Issues started appearing in repositories across the organization, and people began jumping on Slack, asking about this new issue in their repository saying it would be archived. At a globally distributed company, someone is always online.




After the 30-day grace period, we archived any repository that still didn’t have ownership set. We chose archiving because it’s reversible and non-destructive: the repository becomes read-only and GitHub Actions stops running, but nothing is deleted. If someone needs it again, we provided an easy way for them to unarchive it, set ownership, and continue. That enabled us to safely apply archival broadly instead of debating every edge case.




Once the initial grace period passed and the bulk of archiving was done, we tightened the enforcement loop from 30 days to one hour. A new repository that somehow bypassed the creation-time ownership requirement would get flagged almost immediately.




The sharp edges




This mostly rolled out seamlessly, with two minor internal incidents exposing some interesting edge cases.




The first incident was caused by archiving a repository where ownership had not been applied. Datadog had been configured to open issues in that repository as part of a monitoring workflow. When the repository was archived and Datadog couldn’t create the issue, our internal monitoring service noticed and automatically paged the owning team, and they escalated to us.




That incident exposed a gap in how we notified. The ownership issues were landing in repositories, but nobody was getting notified directly. We fixed this by @-mentioning repository administrators and assigning all users with write access as a fallback on ownership issues. That way the issues couldn’t be buried or overlooked, and the people who could actually set ownership saw them immediately.




The second incident was a data reliability problem. While we were robust against a Service Catalog outage, we didn’t consider that it might return stale data or corrupted data. If bad data caused the app to think a batch of repositories had lost their Service Catalog entries when they hadn’t, we’d be mass-archiving repositories with perfectly valid owners.




To mitigate the risk of archiving legitimate repositories, we added a low water mark. During each run, prior to performing any actions, the app would tally how many archives it was about to perform and issues it was about to open. If the number exceeded a conservative threshold, it would bail out entirely and trigger a Datadog monitor rather than risk a bad run. If Service Catalog was unreachable, the job would skip Service Catalog validation and only check what it could verify independently.




Results, by the numbers




We finished with approximately 3,000 active repositories and 11,000 archived (up from about 3,000 archived at the start). The entire effort took under 45 days from the first (Saturday morning) run to steady state. Every active repository now has a validated owner, or it gets archived.




Many of those newly archived repositories hadn’t seen a commit in years: abandoned experiments, completed hackathon projects, and even one-person prototypes from 2008! Archiving them ultimately reduced our surface area and made the active repository inventory reflect reality.




Making ownership stick




Getting to 100% coverage is only useful if it stays at 100%, so we enforced ownership properties across every repository creation workflow, including the repository creation page (shown below), internal tooling and automation, making them mandatory for all new repositories.




[image: GitHub repository creation page showing required ownership custom property fields.]



We also tightened the enforcement loop: repositories that lose their ownership are now flagged within one hour rather than the original 30-day grace period.




Each ownership type has its own durability characteristics, and we designed around them. Service Catalog entries follow service lifecycle: when a service is deprecated, its repositories typically get archived too, and that’s the intended behavior. Teams are validated for having at least two members, and team existence and membership tend to be reasonably stable. Individual Hubber handles only become invalid when someone leaves the company, which usually means their personal repositories should be archived regardless. For any repository critical enough to outlast a single person, ownership should be a team or a service, not an individual.




What this means for you




You can implement a similar ownership model today using GitHub custom properties. Here’s the approach we’d recommend:





	Define your ownership taxonomy. Decide which types of owners make sense for your organization. Services, teams, and individuals worked for us, but your categories might look different.




	Create custom properties at the organization level. Set up an ownership-type property as a single-select with your allowed values, and an ownership-name property as text. Custom properties are queryable through the API and visible across the organization.




	If you have a service catalog or asset inventory, sync it. Populating ownership for repositories you already track is the fastest way to get meaningful coverage before you start asking people to fill in gaps.




	Enforce ownership at repository creation time. Make the properties required so the inventory stays clean going forward.




	Build a grace-period workflow for existing repositories. Open issues with a reasonable deadline (we used 30 days), then archive repositories that go unclaimed. Because archiving is reversible and non-destructive, it’s a safe default.




	Don’t run your first enforcement pass on a Saturday!




	Build guardrails before you trust automation at scale. The low water mark and the @-mention fallbacks weren’t in the original design. They came from real incidents. If you’re building a system that archives repositories or opens issues at scale, assume your data sources will occasionally be wrong, and your notifications will sometimes get lost. Design for that from the start.







For more on custom properties, see the custom properties documentation.




	

	
	
		Written by	

	
			
	
					
				[image: Michael Recachinas]
			

				
					Michael Recachinas is a Staff Security Engineer at GitHub, where he leads large-scale security programs focused on vulnerability management, secure development lifecycle tooling, and developer-first security automation. He has spent his career building systems that operate at scale and help teams make the secure choice the easy choice.
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A Second-Grade Teacher Revived a Beloved Video Game

nytimes.com · 49 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.nytimes.com/2026/07/13/style/backyard-baseball-video-game-teacher.html · Discussion




Tech note: making your own V-I plots at home


22

Tech note: making your own V-I plots at home

lcamtuf.substack.com · 48 points · Discussion

When working on my latest book, The Secret Life of Circuits, I wanted to keep the artwork real. My beef with the diagrams in popular electronics textbooks and online tutorials is that most of them are fake. At best, they’re retraced from ancient texts; at worst, they’re sketched from memory and can be charitably described as “inspired by true events”:

An assortment of V-I plots for diodes, collected on the internet.
The Secret Life of Circuits contains about 290 original illustrations and does its best to avoid such shenanigans. I painstakingly gathered real data for everything from quartz crystal frequency response, to battery discharge curves, to signal reflections in a 100 ft run of coax cable strewn around the workshop, to the behavior of vacuum tubes.

A snippet from the sample chapter, available here.
Most of it was straightforward to capture, but I can’t say the same about the parametric plots that show the relation between voltage and current in semiconductor devices. In some portions of the curve, the currents are too miniscule to record with the most common graphing instrument, the oscilloscope. In other portions, the current suddenly skyrockets — and before you know it, the device lets out the magic smoke. Even in the in-between region, there’s no respite: the characteristics of semiconductor junctions change with temperature, and that includes self-heating due to currents as low as 1 mA. Do nothing and watch a point on the oscilloscope screen drift away.
To tackle this problem, I ditched the oscilloscope in favor of a benchtop multimeter (DMM) and pulsed power from a lab supply. The perk of the multimeter is that it can easily measure down to microamps and microvolts; the perk of pulsed power is that heating-indued drift can be kept in check.
Oh — I would also submerge the device under test in non-conductive liquid for cooling purposes. Mineral oil is a sensible choice, but many other options should do:

A close-up of the final setup.
Although I prepared some diagrams by manually writing down currents and voltages, this is obviously tedious and error-prone, so it’s better if one or more of the instruments can be interfaced to a computer. Many benchtop instruments support a simple, text-based protocol called Standard Commands for Programmable Instruments (SCPI). Depending on the age of your gear, the interface may be available over RS-232, via a USB Type B (printer-style) port on the rear, or via Ethernet — in which case, you simply establish a TCP connection to port 5025.
The SCPI protocol uses commands and queries. An example of a query is *IDN? followed by a newline (\n); sending this string causes the device to respond with a line of text describing its make, model, and other identifying information. Another possible query is MEAS:VOLT?, which might return the current voltage reading. In contrast to queries, commands do not return any text; an example may be SOUR:VOLT 1.2 to set the voltage to 1.2 V, or OUTP 1 to turn on output channel 1.
Alas, although I had an SCPI-capable multimeter, my benchtop power supply was more basic and offered no remote control; without it, the process was still half-manual. Fed up, I eventually purchased a source measure unit (SMU) — essentially a combination power supply and a multimeter with a very fast response time. Brand new SMUs are obscenely expensive, but there are virtually no second-hand buyers for them, so it’s easy to find excellent deals on eBay if you haggle a bit. I scored an unmolested Rohde & Schwarz NGU401 unit for a laughably tiny fraction of its astronomical MSRP ($9,000).
This particular SMU can be used by repeatedly setting the output voltage and then querying the DMM for the current on-screen reading, but the reading is updated only at a frequency of about 3 Hz. A better option is to use the device’s data streaming mode; in the Rohde & Schwarz parlance, this is known as FastLog. The API allows sampling rates of 100 to 500k per second (!) and sends voltage-current pairs as binary 4-byte floats.
Of course, as can be expected of a niche feature on a niche device, nothing actually works as documented. The most grievous problem is that the returned binary data is corrupted if you try to use the serial-over-USB interface; after a day of chasing ghosts, I was finally able to get it to work over Ethernet.
My C implementation for capturing the V-I curve of a forward-biased diode can be found here. It uses FastLog at 10 ksps; for currents below 0.3 mA or so, it leaves the supply voltage on and averages 2,500 data points to obtain a noise-free microamp-range reading. For higher currents, it cycles the power on for 5 ms, and averages the best 20 samples from the FastLog buffer.
The following plot shows the actual, positive-side V-I curve for a popular 1N4148 diode with a continuous current rating of 300 mA:

Forward bias of 1N4148.
Unedited measurement data can be found here. I was able to effortlessly cover the range from few microamps to nearly 2 A; it’s actually possible to go to 4 A, but it adds no interesting detail to the plot.
Note that although the relation between the applied voltage and current in a diode is often described as exponential, this is true only at very modest currents. In the log-current plot on the right, we see that the property no longer holds in the vicinity of 10 mA; the curve diverges from the dashed line that represents an idealized model fitted to the initial, truly exponential slope. That’s because of resistive effects in the semiconductor substrate — and it’s one of many reasons why it pays to have real plots.
The same approach works for transistors, too; for example, here’s my plot of the admitted current in relation to the drain-source voltage for a small MOSFET, BS170:

VDS-ID curves for BS170.
The plot shows that the transistor is more or less a constant-current device in the bulk of its usual operating range; the current limit is dialed in by the gate-source voltage (VGS) and changes less than 10% for VDS between 1 and 10 V.
We can also show what happens on the tail end of that curve. The spec for the transistor gives its breakdown voltage as 60 V; in textbooks, this is usually shown as a sharp transition to vertical. For example, variants of the following diagram have made it into countless online articles and scientific papers:


Yet, the reality is more nuanced:

BS170 near the breakdown region.
In a nutshell, you get a relatively sharp and spec-compliant breakdown only at very low gate voltages; in fact, the behavior is diode-like for VGS = 0 V (not shown above). But if you’re supplying a more practically useful VGS, the build-up to the danger zone is more gradual and you’ll be in trouble well ahead of 60 V.
As a side note, that last plot required a bit of ingenuity: my source measure unit has a limit of 20 V. To gain extra range, I added a traditional, floating power supply in series with the SMU and then stitched the captures for several voltage spans. This solved one problem but created another: even with the SMU idling, there would be substantial drain-source voltage applied to the device under test, and for some values of VGS, it could be enough to heat up or even destroy the transistor.
To address the issue, I moved from a fixed VGS signal to 5 millisecond pulses delivered by a signal generator at a low duty cycle. I also modified the data logging code to sample the current continuously over the period of about 2.5 seconds, average the best results, and then move to the next voltage set point. Source code for this variant can be found here.


Discussion about this post

Ready for more?
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Our Approach to Bioresilience: Isomorphic Labs and Google DeepMind

deepmind.google · 46 points · Discussion

 July 16, 2026 Responsibility & Safety

The global biosecurity landscape is rapidly evolving. Shifting natural ecosystems, global travel and the potential misuse of AI require greater vigilance — yet AI is also a critical tool for our response. We need frontier AI models, and the scientific advances they will enable, to respond to these challenges and help make society more resilient to events like future outbreaks.
Today, Google DeepMind and Isomorphic Labs are sharing our joint approach to bioresilience.
Our work is twofold - to prevent threat actors from misusing our models, and to ensure that governments, scientists, biosecurity experts and our teams can harness these technologies to build a more resilient world.
Over the past 12 months, we have advanced more than 15 partnerships with government bodies, biosecurity organizations, and research groups to prevent threat actors from misusing our models, detect new outbreaks quickly and respond quickly and effectively.
Inside our bioresilience program
We believe society must harness AI’s advancing capabilities to address infectious diseases and prepare for future outbreaks.
Breakthroughs like Google DeepMind’s AlphaFold, which mapped the 3D structures of nearly all known proteins; Isomorphic Labs’ AI-powered Drug Design Engine (IsoDDE), which provides the real-world accuracy required to navigate novel biological systems with unprecedented precision; and AlphaGenome, which sheds light on genome function, are radically shifting the balance. Instead of just reacting to natural outbreaks or safety risks, we can now use these intelligent systems to help researchers design proactive defenses, accelerate the discovery of therapeutics, and safeguard the global health ecosystem with greater speed and precision.
With this in mind, we are making our AI models and agents available to trusted partners to support progress across three key areas: prevention, detection and response. Here are some examples:
Prevent:
To ensure our models, like Gemini, are safe and useful to experts, we follow a four-step safety process: threat modeling, evaluations, mitigations and monitoring.
We partner closely with in-house biologists, security experts and external partners to understand potential threats, test our models against them and build in robust safeguards.
Additionally, we’re working on adapting our SynthID watermarking technology to biology, which could help DNA synthesis providers screen for potentially risky, AI-generated biological sequences.
Detect:
We are helping make pathogen surveillance more cost-effective. For example, our agent AlphaEvolve can optimize algorithms used for producing and analyzing metagenomic sequencing data, helping detect new outbreaks faster. This optimization allows for quicker and more accurate DNA analysis, making it cheaper to track diseases worldwide on a large scale.
We are also exploring how technologies like AlphaGenome and Protein Function annotation could be used to help detect and characterize pathogens from sequence data, identifying novel patterns and emerging threats faster than traditional methods.
Respond:
Building on the scientific impact of AlphaFold, we are granting trusted researchers access to Google DeepMind’s latest AI systems to help accelerate the design of vaccines and other countermeasures for both known and novel threats.
To support government bodies and non-profit organizations during novel outbreaks, Isomorphic Labs has established a focused unit to rapidly deploy its drug design engine to design medical countermeasures that could address both naturally occurring pandemics and potential risks arising from the misuse of advanced AI. Working in collaboration with governments and global health authorities to advance a diverse range of diagnostic and therapeutic strategies enables the Isomorphic Labs Drug Design Engine’s real-world impact for bioresilience.
This is a complex, long-term effort, and part of our broader approach to managing potential Chemical, Biological, Radiological and Nuclear (CBRN) risks, aligning with the proactive mitigations and rigorous evaluation protocols of our Frontier Safety Framework.
We are committed to working openly and collaboratively — with biosecurity labs, governments and the broader scientific community — to ensure AI is developed and deployed responsibly to help protect against one of society’s greatest risks.
To read more about our work and our call for new partnerships, see this full update on our approach.
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Show HN: Q3Edit – Edit and play Quake 3 maps in the browser

q3edit.com · 45 points · Discussion

I've been building a level editor for Quake 3 that runs entirely in the browser: Radiant-style layout, brush and patch editing, CSG, terrain sculpting, and entity editing. It opens and saves .map file and you can play the maps you build directly in the browser using a webassembly build of ioquake3.
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I'm Making Strandfall, a Solarpunk Orienteering Larp
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In the twenty years I’ve been making games, I keep returning to the idea of blending the digital and physical worlds through ARGs like Perplex City and location-based games like Zombies, Run! It’s as if the act of mixing worlds enchants them both. That impulse is probably why I recently became fascinated by Nordic Larp (live action role playing), the closest thing we have to a fully embodied, truly participatory avant-garde art form today.




So for anyone who knows me, it’s probably no surprise that my next game, Strandfall, combines all those notes. Strandfall is a highly physical outdoor larp that I’m co-creating with Alex Macmillan as part of our new collective, Experimental Social Scene, supported by Immersive Arts funding. 




This September, 30 players will embark on a desperate expedition in a real park in Edinburgh to uncover the nature of mysterious storms that are ravaging the world. Over the course of three hours, they’ll use our custom solarpunk-style “spatial computers” to forecast and investigate the storms, track down missing scientists, connect a long-distance radio network, and make fateful decisions that will change them as individuals and a community. 




[image: A black device with a vertical screen and long antenna]Our spatial computer, the McNair-Feldman Device (MFD)



As Alex notes, many larps involve science-fictional or fantastical gadgets. Usually, participants rely on the power of imagination and role play to collectively perform their functions. In Strandfall, we’re building our “McNair-Feldman Devices” (named after its fictional inventors) for real. They contain a low-power, long-range radio for mesh networking beyond cellular and wifi service, a GPS radio, accelerometer and compass, a small ePaper display, all housed in a custom 3D-printed enclosure designed to be mounted on a standard camera tripod.




This doesn’t make Strandfall “better” than larps with non-functional devices like the sci-fi blockbuster Eclipse, but it does allow us to introduce new kinds of systems and gameplay into the experience that would be much harder if done manually.   




[image: A man in a sci-fi jumpsuit in a forest, aiming a science-fiction like device]An explorer sets up a laser. Photo by Chiara Cappiello.



Players might deploy MFDs across the park to create a network, use them to forecast the invisible storms, relay that information back to players at the base, and then track and even “storm chase” them while in scanning mode. Other players might use MFDs like surveyors, pinpointing the effects of past experiments in the park or discovering the boundaries of a mysterious Stalker-like exclusion zone. 




Wouldn’t it be easier to use cheap smartphones instead of going to the trouble of designing entirely new hardware? That depends. Putting aside their hardware limitations (lack of long-range radios, displays that suffer in direct sunlight, etc.), the problem with smartphones is that people inevitably expect to interact with them like smartphones, which is to say, instantly and effortlessly. If we gave players smartphones, they would expect to be able to use Google Maps to navigate and instant messaging to communicate, rather than dealing with the orienteering-esque challenges of paper maps and walkie-talkies. Even with those functions disabled, we’d have to deal with potential confusion and disappointment. 




Smartphones are anti-enchantment devices. All too often during interactive theatre and ARGs, I see participants fixated on their glowing screens, to the wider experience’s detriment. Smartphones, as traditionally used, have no place in an immersive experience that seeks to bring participants together and get them to talk and argue and deliberate with one another. Instead, we’ve designed our devices to appear closer to scientific instruments, with a custom user interface to match.




[image: Four vertical black and white screen mockups. They all have a menu listing five functions: scan, pinpoint, forecast, link, and shield.  Screens show a grid layout for the forecast screen, a graph with signal strength and bearing for the pinpoint screen, and a network diagram for the link screen.]User interface concept art



Some MFD tasks will be fast, but many will take longer to complete and require intense co-ordination. Sometimes players will need to hurry up and run, and sometimes they’ll have nothing to do but think and talk. We’ve developed a whole backstory to the world, a lot of which will only be exposed in fragments and between different players. 




Our players remaining at the base will be working with maps and receiving information via thermal printers. It’s not that we’re completely ruling out traditional screens and computers, but rather that we’ll only use them where they cohere with the overall atmosphere and intention of the experience. It’s low-tech, not no-tech.




[image: A small white thermal receipt printer with paper coming out reading in bold letters "ALERT"]Mockup storm warning



We want Strandfall to be a highly physical experience that taps into the pleasure and exhaustion of movement, but we’re also mindful about accessibility. Ideally, every player will feel they have something vital and unique to contribute, not just the most athletic. 




We also want Strandfall to incorporate role play. Just because everyone is part of the same expedition doesn’t mean they don’t want different things, or go about things in their own way. Hopefully we can give players the “alibi” to try out roles different from their normal selves, more courageous or argumentative or deferential. Since Alex and I haven’t designed larps before, we’ve brought on board veteran Nordic larp and RPG designer Juhana Pettersson as a consultant.




[image: A wireframe design of the MFD]Wireframe design



While Strandfall is debuting in Edinburgh, it’s a site-responsive experience, not site-specific. It would be fairly straightforward to adapt it to other outdoor spaces and increase its duration and player count. Even though we don’t intend for Strandfall to be played by millions of people – its custom hardware and unique demands prevent that, plus we have more than enough of those games already – we have plenty of ideas of how to add depth and complexity to make it into a highly repeatable and extensible experience. 




Before any of that, we have to pull off our first three-hour run in September. It’ll be free to participate, and you can find out more details and follow along on our website – we already have posts up about our influences like Death Stranding and PUBG, the technology and capabilities of our MFDs, and what I learned from this year’s Nordic Larp conference.





Original: https://mssv.net/2026/04/29/im-making-strandfall-a-solarpunk-orienteering-larp/ · Discussion
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The Fermi Paradox, Percolation, and Inbreeding

reactormag.com · 26 points · Discussion


          Well-timed synchronicity is a wonderful thing. There’s nothing quite like the intellectual zing one experiences when one scientific presentation casts an unexpected light on a seemingly unrelated theory or idea. I was the beneficiary of this phenomenon last week, when scarcely twenty-eight years1 after reading Geoffrey Landis’ “The Fermi Paradox: An Approach Based on Percolation Theory,” a Lindsay Nikole video essay on an entirely unrelated matter suggested an interesting embellishment.

But first! A quick background on the Fermi Paradox and on Percolation Theory as applied to it, for those of you who can’t be bothered to click the relevant links above.

The Fermi Paradox isn’t really a paradox so much as a question for which we currently lack a compelling, satisfactory answer. Back of the envelope calculations suggest that even modest propulsion technology should be sufficient for a single technological species to spread throughout the galaxy in a geological instant. However, when we look around, there is no evidence that this has ever happened2. Thus, Enrico Fermi’s “But where is everybody?”

Landis’ proposed explanation centred on the fact that even for technologically sophisticated species, interstellar colonization is likely to be difficult and expensive. Not every civilization will bother to invest scarce resources in projects that by the nature of light-speed lag and distance can do them no direct good. Furthermore, light-speed lag and distance mean that child civilizations must be functionally independent of parent cultures. That could be a full stop to further expansions, as there’s no guarantee that colony worlds will want to invest in spawning their own colonies.

If the likelihood that colonies will be colonizers is low, then the effort peters out very quickly. Even when there is a civilizational commitment to colonization, the vagaries of chance will produce a patchy network of settled systems. Large swathes of space would remain unsettled.

Perhaps an example is in order. For convenience, consider the Stellar Database entry for Sol. Suppose for the sake of argument that the longest practical distance for colonization is 6 light-years. There are at present two stellar systems within 6 light-years of Sol: Alpha Centauri and Barnard’s Star. The only stellar system within 6 light-years of Alpha Centauri is Sol. The only stellar systems within 6 light-years of Barnard’s Star are Sol and Ross 154. The only star within 6 light-years of Ross 154 is Barnard’s Star. Thus, the poor Solarians can only reach four systems before their technology is no longer up to the task3.

Fans of the venerable tabletop roleplaying game 2300 AD know that increasing the maximum practical distance slightly (to 7.7 light-years) produces an interesting stellar road map where stars that are comparatively close to Sol while being farther than the maximum practical distance can only be reached via a circuitous chain of intermediary systems, if they can be reached at all. Tau Ceti, for example, is only about 12 light-years away but a ship limited to 7.7 light-year legs ends up covering 60 light-years as it dog-legs from system to system.

This is merely a plot-enabling inconvenience in 2300 AD, which features faster-than-light travel. In a world where there is no FTL, where every intermediate system needs to be settled and developed before a flotilla can be dispatched further down the line, the chain of colonies might peter out well before reaching Tau Ceti.

OK, so what does that have to do with Lindsay Nikole, who as you know is a zoologist and author with a colorful vocabulary whose interests, while expansive, appear to be entirely terrestrial? (That we know of.)

Among Nikole’s interests: cats, big and otherwise. Thus, videos discussing various feline species. Thus, a video about cheetahs. Thus, a video titled “How cheetahs became genetically f***ed.”

How did cheetahs become genetically f***ed? Long version, watch Nikole’s video. Short version: bottlenecks. Cheetahs experienced diverse catastrophes (see what I did there?) that left remnant populations with much smaller genetic diversity. Repeated catastrophes led to new bottlenecks, each of which further reduced overall species genetic diversity. This lack of diversity makes cheetahs vulnerable. Any disease that kills one cheetah will likely kill them all.

We can apply Landis’ argument to interstellar colonization here: Each colonization is a genetic bottleneck. The first colony is a subset of the whole population of the mother world. The second one is limited to a subset of the first colony. The third… well, you can connect the dots.

Let’s do some math. We’ll assume the colonizers aren’t idiots trying to emulate the Ptolemaic Dynasty… IN SPACE!4. Say they manage to preserve 90% of the genetic diversity of the species available to them. What does this look like in practice?





	Colony
	% of original diversity remaining



	1
	90



	2
	81



	3
	73



	4
	66



	5
	59



	6
	53



	7
	48



	8
	43



	9
	39



	10
	34






Extend the sequence far enough and you probably get populations that are functionally so closely related you could do skin grafts between random individuals. While that would be tremendously convenient for the skin graft industry, it would leave the colonists in the same situation as cheetahs—so uniform that any circumstance that imperils one individual would imperil every member of their species on that planet. Which is bad.

Maybe there’s a fix. If there isn’t—if genetic bottlenecks are an intractable problem—then what Landis called “percolation probability” would be low. To quote Landis, “For P<Pc, colonization will always terminate after a finite number of colonies.” Which is consistent with what we see.



	I often consider events that play out over geological time frames, so twenty-eight years is nothing. ↩︎

	We also don’t see any evidence of radio-based interstellar communication, something that is quite doable even with our modest technology. ↩︎

	At least for the moment. Stars move. ↩︎

	I hear the eugenicists protesting that this would be an excellent chance to select the very best genes, ensuring a planet of superhumans ten or twenty links down the line. But if we actually look at our own history, we note that the products of aristocratic inbreeding have fallen very short of superhuman. Second, which traits are desirable depends on context. The same traits that allow one to flourish in Toronto will serve you very badly at the bottom of the Marianas Trench. ↩︎







Original: https://reactormag.com/the-fermi-paradox-percolation-and-inbreeding/ · Discussion
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[image: Moonshine Voice Logo]


Moonshine Micro — Voice Interfaces for Microcontrollers


Moonshine Voice is an open source AI toolkit for developers building real-time voice agents and applications. Moonshine Micro is a version designed specifically for embedded system processors like microcontrollers and DSPs, and uses the Raspberry Pi RP2350, which retails for just 80 cents, as its reference platform. It includes voice-activity detection, command recognition, and neural speech synthesis and can run in as little as 470 KB of RAM.

You can see a full walkthrough in the video below:


  
    [image: Moonshine Micro demo video]
  


The memory and compute requirements are designed to fit resource-constrained
systems. Figures below are for the RP2350 demo; the
detailed memory budget breaks each one down:




	Component
	Flash
	SRAM (arena peak)
	Compute





	VAD (Voice Activity Detection)
	~89 KiB
	~36 KiB
	~0.8 MMAC/frame (~25 MMAC/s)



	STT (SpellingCNN Speech-to-Text)
	~1.3 MiB
	~346 KiB
	~36 MMAC/s



	TTS (neural diphone synth @ 16 kHz)
	~1.8 MiB voice pack
	~340 KiB
	~37 MMAC typical reply (~65 MMAC/s out)



	TOTAL (Demo pipeline)
	~3.6 MiB
	~468 KiB provisioned*
	classify + speak ~0.7–1.0 s





Notes:


	Flash is .text + .rodata measured with arm-none-eabi-size on the default moonshine_micro_echo firmware (includes the embedded neural voice pack); SRAM is .bss + heap + stacks.

	*VAD, STT, and neural TTS run sequentially and time-share one ~384 KiB TFLM arena, so SRAM is not additive — ~468 KiB is the total RAM provisioned on the 520 KiB RP2350 (wifi_hardware ~491 KiB).

	A MAC is one multiply-accumulate; MMAC/s = millions per second during the active (non-idle) stage.



The code is released under the permissive MIT License, suitable for commercial applications.

There's a complete end-to-end example showing how to set up a wifi connection on a microcontroller using voice on an RP2350 MCU.

The VAD, STT, and TTS libraries can be used independently of each other, relying on the included TensorFlow Lite Micro library for the neural computations.


Documentation



	Voice Activity Detection

	Speech to Text

	Custom Word Recognition

	Neural Text to Speech

	Wifi Setup Example




License


This code, apart from the source in third-party/, is licensed under the MIT
License — see LICENSE in this directory (also at the repository root).

The SpellingCNN and TinyVadCNN models in models/ are released under
the MIT License.

The code in third-party/ is licensed according to the terms of the open
source projects it originates from, with details in a LICENSE file in each
subfolder.





Original: https://github.com/moonshine-ai/moonshine/tree/main/micro · Discussion
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How to organize 3 acquired companies into one coherent website

littlelanguagemodels.com · 13 points · Discussion


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




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




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




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





	day-to-day responsibilities




	previous experiences making IA decisions, positive or negative




	perception of the areas with the highest potential for company growth




	professional goals






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




How Company A plans and delivers items.




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




Put users into categories




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





	Location (by country, city, district)




	Clinical discipline (nursing, surgery, pharmacy)




	Clinical specialty (dermatology, ethics, pathology)




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




	Role (educator, administrator, researcher)




	Institution (academic, commercial, non-profit)






For patients of healthcare providers, groups may include:





	Insurance type




	Age group




	Risk level






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




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




Test with a small group of users




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





	Do labels match user language?




	Do groupings match users’ mental models?




	Does content hierarchy reflect user goals?




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






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




Think horizontally, not vertically




What do I mean by this?




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




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





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




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






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




Vertical vs horizontal content thinking



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




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




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




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




Key takeaways




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





	Start with user goals




	Identify commonalities across products




	Identify opportunities for consolidation and removal across content




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




	Put users into categories




	Test with a small group of users




	Provide multiple information pathways to improve discoverability




	Be prepared for content discussions to get heated






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





Original: https://littlelanguagemodels.com/how-to-structure-your-sites-after-a-big-acquisition/ · Discussion
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Description

0/350 characters

Required properties
This organization requires the following custom properties

ownership-name

unowned
This field will contain either the name of the Service Catalog entry or

the Hubber's handle. For Hubber handles or Teams, we will support

both formats: with and without the “@" symbol. For Teams, please

provide the full name (e.g., @github/myteam)

ownership-type Default (unowned) N

Whether a repository is owned by a Service Catalog entry or an
individual Hubber. In some instances, such as repos for CoB or
interest groups, you may select ‘Team" instead.
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Switch Bounce

If you pry open a typical switch, you’ll probably find that its internals are quite com-
plex. Inside, there might be a small spring-loaded roller that travels over a tiny hump
or an intricately shaped metal leaf that “pops” when pressed firmly enough. The pur-
pose of these mechanisms is to keep the switch firmly in place until sufficient force

is applied, at which point it snaps immediately into the new position. This nonlinear
behavior provides satisfying tactile feedback, reduces sensitivity to vibration and other
accidental inputs, and prevents the switch from resting in any state other than “fully
off” or “fully on.”

The flip side of this approach is that once the mechanism gives in, things happen
quickly: The contacts are pulled apart or slammed together at a considerable speed.
Because metal is elastic, this motion produces some vibration that manifests as electri-
cal glitches lasting from tens of microseconds to a few milliseconds (Figure 9-3). The
effect is known as switch bounce.
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