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Building an HTML-first site doubled our users overnight

mohkohn.co.uk · 894 points · Discussion
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Mercedes‑Benz starts large‑scale production of electric axial flux motor

media.mercedes-benz.com · 474 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://media.mercedes-benz.com/en/article/bebac2af-acdc-465a-9538-adb0bf3d8ccf · Discussion
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I'm Eric Ries, author of "The Lean Startup" and new book "Incorruptible" – AMA

408 points · Discussion

Hey gang, you may remember me from such books as _The Lean Startup_ and _The Startup Way_.It's been fifteen years since I wrote The Lean Startup, and in that time I've seen some things. In both big companies and tiny startups, NGOs and governments, in almost every industry you can name.
I've helped a lot of people create a lot of amazing companies, but I've also seen so many ways this can go wrong. There's a darkness in our industry that we often don't talk about.
I kept watching good companies drift away from the missions they were founded on. Not because anyone woke up one day and decided to be evil, but because the structure they were built on slowly pulled them there. I call that pull "financial gravity."
We've all experienced watching a company we love or admire be warped and broken beyond recognition; until it's a husk of its former self, or worse. I wanted to understand why. And I wanted to know what all of us can do to stop that from happening.
My new book _Incorruptible_ is my attempt to explain the invisible forces that shape organizations, and how a handful of companies (like Costco, Patagonia, and Novo Nordisk) have successfully been structured to resist gravity and thrive for decades -- or even centuries.
Along the way, I founded the Long-Term Stock Exchange, co-founded an AI R&D lab called Answer.AI with Jeremy Howard, and helped a number of notable companies with their governance (yes, including Anthropic).
I won't pretend I have this all figured out, but I've probably spent more time than is healthy on the "why do good companies go bad" question. Ask me anything!


Original: https://news.ycombinator.com/item?id=48477135
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PgDog is funded and coming to a database near you

pgdog.dev · 311 points · Discussion


    
      
      Jun 10th, 2026
        
      

    
    Postgres is the only database you need.


The reason DBs like Mongo or Dynamo exist is because Postgres has a scaling problem. If you could make it just work, with 100 TB+ tables and 1M queries per second, we don’t think you would use anything else.


This is why we are building PgDog. Same old Postgres, just with a proxy in front of it, to make it horizontally scalable.


You can deploy PgDog anywhere, including on-prem and in your cloud account: pull our Docker image, change your DATABASE_URL, and make us do the work.


Our status


PgDog is serving more than 2M queries per second, in production, across dozens of deployments. We sharded over 20 TB that we know about.


PgDog is open source and anyone can just deploy it, and they do: we have over 1.4M Docker pulls on GitHub.


A new version comes out every week, on Thursdays. Our Discord community is growing. We are there, every day, to answer questions and provide support.


Why us


PgDog is a small, three-person startup. So, why use our stuff and trust us with your data?


We are infrastructure engineers, application engineers and generalists. We built apps on Postgres before it was cool and made it work at massive scale.


I ran Postgres at Instacart, where we scaled the company 5x in April of 2020. The biggest problem we had was making Postgres serve 100,000s of grocery delivery orders per minute.


We sharded Postgres on RDS, Aurora and EC2. We fixed the actual problem, using first principles (and a lot of code).


The same technology is now available as an open source product.


Building PgDog is not a pivot. For us, scaling Postgres has been, and is, the only goal.


We built PgDog to run in your cloud, in your colo rack, on-prem, or on your laptop. Wherever you need it, PgDog works, with no dependencies or hidden serverless costs. If you can provide CPUs, our multithreaded code will use them all.


Postgres adoption is only going to increase. With $5.5M from Basis Set, YC, Pioneer Fund and other great investors, we have years of runway, and we are going to make Postgres just work, for everyone, at any scale.


– Lev


P.S. We are building an Enterprise edition of PgDog to make it easier to run in AWS. It comes with SLA-backed support from our team. Give us a call if you want to try it out.


More info



  	Read our docs to get started with PgDog

  	Star our repo and follow it for weekly releases

  	Join our Discord to get to know us better




  


Original: https://pgdog.dev/blog/our-funding-announcement · Discussion
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Claude Desktop spins up a VM without no way of stopping it

github.com · 256 points · Discussion

Preflight Checklist


	 I have searched existing issues and this hasn't been reported yet

	 This is a single bug report (please file separate reports for different bugs)

	 I am using the latest version of Claude Code



What's Wrong?

[BUG] Claude Desktop spawns 1.8 GB Hyper-V VM on every launch, even for chat-only use

Environment

Note: This issue is specific to the Claude Desktop app (Windows), not Claude Code CLI.

OS: Windows 11 Pro 25H2, Build 26200.7840

Hardware: Razer Blade 15 Base Model (Late 2020), i7-10750H, 16 GB RAM

Claude Desktop: Latest version as of 2/26/2026

Windows Features: VirtualMachinePlatform enabled; Hyper-V, WSL, Docker, and Windows Sandbox are all disabled

Core Isolation / Memory Integrity: Off

Summary

The Claude Desktop app launches a Hyper-V virtual machine (Vmmem) consuming approximately 1.8 GB of RAM every time it starts — even when the user only needs chat functionality and has no intention of using Cowork or agent mode. On a 16 GB laptop, this represents over 11% of total memory consumed by infrastructure that isn't being used.

Steps to Reproduce

Install Claude Desktop on Windows 11 with VirtualMachinePlatform enabled

Use Cowork/agent mode at least once (this creates session files)

Close and reopen Claude Desktop — or simply reboot the machine

Open Task Manager and observe Vmmem consuming ~1,800 MB

What Happens

On every launch, the Claude Desktop app triggers the Hyper-V Host Compute Service (vmcompute) via an RPC interface event, which spawns a vmwp.exe process hosting a full virtual machine. This VM appears as "Vmmem" in Task Manager at approximately 1,796–1,846 MB.

The Hyper-V Compute Admin event log shows repeated errors:

"The specified property query is invalid: The virtual machine or container JSON document is invalid. (0xC037010D, 'Invalid JSON document '$'')"

These errors have been occurring since at least 2/19/2026, triggered on every boot and app launch.

Root Cause Investigation

Through extensive PowerShell diagnostics, we confirmed:

WSL is not installed — wsl --shutdown returns "not installed"

Hyper-V management tools are not installed — Get-VM fails

Docker is not installed — no Docker processes found

Windows Sandbox is disabled

Core Isolation / Memory Integrity is off (and was off before this issue started)

VirtualizationBasedSecurityStatus shows 2 (running), likely due to LSA Protection being enabled — but this alone doesn't explain the 1.8 GB VM

The only enabled virtualization feature is VirtualMachinePlatform

The vmcompute service is set to Manual start but is triggered at boot by an RPC interface event (GUID: bc90d167-9470-4139-a9ba-be0bbbf5b74d). The parent process is services.exe (PID 1400), confirming it's a service trigger, not a user-initiated launch.

We found 2,689 stale session files in %APPDATA%\Claude\local-agent-mode-sessions\ — all from previous Cowork sessions that were never cleaned up. Session names follow Docker-style naming (e.g., "nifty-dreamy-volta", "tender-vigilant-goodall", "admiring-elegant-johnson"). Even after deleting all 2,689 files and killing vmcompute/vmwp, simply reopening the Claude Desktop app immediately respawned the VM and the 1.8 GB Vmmem process.

Impact

On a 16 GB system, this bug causes memory usage to jump from ~50% to ~62% at idle before the user does anything. Combined with normal application load, this pushes total usage to 70–75%, causing system sluggishness and forcing the user to manually kill VM processes after every launch.

Expected Behavior

The Claude Desktop app should not spawn a VM for chat-only sessions

If Cowork infrastructure is needed, it should initialize on demand — only when the user actually starts a Cowork/agent session

Stale session files from previous Cowork sessions should be cleaned up automatically, not accumulate indefinitely (2,689 files in our case)

The app should fall back to chat-only mode if VM initialization fails or is unnecessary, rather than unconditionally starting VM infrastructure

Current Workaround

The only reliable workaround is to disable VirtualMachinePlatform entirely:

powershellDisable-WindowsOptionalFeature -Online -FeatureName "VirtualMachinePlatform" -NoRestart

This prevents the VM from launching but also disables Cowork functionality. Alternatively, the user can kill the VM processes after every launch:

powershellStop-Process -Name vmwp -Force

Stop-Process -Name vmcompute -Force

Chat functionality continues to work normally after killing these processes.

Request

Please modify the Claude Desktop app so that:

VM/container infrastructure only initializes when Cowork or agent mode is actively requested

Old session data is cleaned up automatically after sessions end

The app gracefully handles the absence of VM infrastructure without degraded chat performance

What Should Happen?

The Claude Desktop app should not spawn a Hyper-V VM (Vmmem, ~1.8 GB RAM) when launching for chat-only use. VM/container infrastructure should only initialize when the user actively starts a Cowork or agent session. Stale session files should be cleaned up automatically after sessions end.

Error Messages/Logs

Hyper-V Compute Admin log shows repeated errors on every boot:
"The specified property query is invalid: The virtual machine or container JSON document is invalid. (0xC037010D, 'Invalid JSON document '$'')"


Steps to Reproduce


	Install Claude Desktop on Windows 11 with VirtualMachinePlatform enabled

	Use Cowork at least once

	Close and reopen Claude Desktop (or reboot)

	Observe Vmmem in Task Manager consuming ~1,800 MB at 0% CPU



Claude Model

Not sure / Multiple models

Is this a regression?

I don't know

Last Working Version

No response

Claude Code Version

Claude Desktop (Windows) latest as of 2/26/2026

Platform

Anthropic API

Operating System

Windows

Terminal/Shell

PowerShell

Additional Information

See detailed bug report in description above.

[image: Image]




Original: https://github.com/anthropics/claude-code/issues/29045 · Discussion
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DiffusionGemma: 4x Faster Text Generation

blog.google · 223 points · Discussion


            
    
    

    

    
    





    

    
      









  
  
      
      
        
          Our newest open experimental model delivers up to 4x faster inference on dedicated GPUs and opens the door to exploring speed-critical, interactive local workflows.
        

      
    

  
  
  Sebastian Flennerhag

  
    
      Research Scientist
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Anthropic's Model Naming, Extrapolated

samwilkinson.io · 185 points · Discussion


    
      	Aphorism
      	One sentence, but it always feels right
    

    
      	Haiku
      	Small poem, small bill
    

    
      	Marginalia
      	Provides unprompted commentary on your code
    

    
      	Abstract
      	Summarizes reasoning it hasn’t done
    

    
      	Sonnet
      	Medium poem, medium bill
    

    
      	Diatribe
      	Sonnet, but angry
    

    
      	Opus
      	Long poem, entire bill
    

    
      	Treatise
      	Opus, but citation is left as an exercise for the reader
    

    
      	White Paper
      	Treatise, but you have to enter your email to get it
    

    
      	Mythos
      	Opus, but scary
    

    
      	Fable
      	Mythos, until the question matters
    

    
      	Fable (xhigh)
      	Bankruptcy speedrun
    

    
      	Saga
      	Fable, but with extra meandering
    

    
      	Saga (Unabridged)
      	Includes answers to unrelated questions
    

    
      	Canon
      	Refuses to contradict prior answers
    

    
      	Lore
      	Interpretation requires a wiki
    

    
      	Cinematic Universe
      	Multiple Sagas with a Canon dispatch layer
    

    
      	Cinematic Universe (Director's Cut)
      	Same answer, 42% more tokens
    

    
      	Overwhelmingly Large Narrative Unit
      	Requires "previously on" segment prior to usage
    

    
      	Zack Snyder's Saga
      	Terminal turns black and white, becomes harder to follow
    

  



Original: https://samwilkinson.io/posts/2026-06-09-anthropics-model-naming-extrapolated · Discussion
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All 9,300 Japanese train station, animated by the year it opened (1872–2026)

jivx.com · 165 points · Discussion

Eki · 駅
150 years of Japan, drawn in stations.
On a June morning in 1872, Japan’s entire railway was a single line between Shimbashi and Yokohama. A century and a half later the map carries more than nine thousand stations. Press play and watch the country fill in — one opening at a time.


Meiji 明治Taishō 大正Shōwa 昭和Heisei 平成Reiwa 令和

18726 of 9,321 stations open
1872 — Japan's first railway. Shimbashi to Yokohama opens — 29 km of British-built track. The country's entire network begins as a single line.


Play with the map
Pick a kanji and the map repaints: every station carrying that character lights up. Japan’s rail map is secretly a map of rice paddies, rivers and mountains.


How to read it
One dot, one station
Every dot is a railway station, placed where it stands and lit at the year it opened. Drag the slider or press play to move through time; the counter and the chart below the map keep pace. The tall bars are the building booms — and the shape of Japan emerges not from a coastline but from the stations themselves.
The boom
A country laid down in forty years
The first decades are sparse: a spine up the Pacific coast, a few lines around Osaka. Then, between roughly 1900 and 1930, the map erupts. Private railways race the state to every valley and suburb, and Tokyo and Osaka thicken into the dense knots you can still see today. By the time the boom cools, the skeleton of modern Japan is already on the ground.
The first line
1872
Shimbashi to Yokohama — the whole network begins as 29 km of track

Busiest year
1929
272 stations opened in a single year

On the map today
9,321
stations with a recorded opening date, 1872 to the present


Source & method
Stations, coordinates and opening dates come from Wikidata (CC0): every item that is a railway station in Japan with coordinates and a date of official opening, taking the earliest opening year per station. A station blooms at its opening year and is never removed, so closed and relocated stations remain on the map. Of the source set, 96 stations were left off for a missing or unusable opening date, or coordinates outside Japan. The coastline is a simplified Natural Earth outline.

Buy a train, bridge or tracks from the Swiss Railway
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Buy a train, bridge or tracks from the Swiss Railway

sbbresale.ch · 156 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://sbbresale.ch/ · Discussion
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Why SpaceX 2040 Revenue FCST $4.3T in highly unlikely

matteast.io · 147 points · Discussion



  
    ← All essays
    
    An essay in scrolls

    Escape
Velocity

    SpaceX's IPO prepares to defy gravity — physical and financial.

    Scroll

  

  
      
        The Offering

        The Largest IPO Ever.

        SpaceX priced its debut at a $1.77 trillion valuation, edging Saudi Aramco's $1.7T for the largest in history. Each block is $25 billion. Aramco was the only company that ever came close; the famous tech IPOs barely register.

      


      
        The Offering

        But You Can't Buy Much.

        Of that $1.77 trillion, only about 4% (roughly $75 billion) is sold to the public. The other 96% stays locked with insiders. Hold that thought; it matters later.

      


      
        The Claim

        Real, Fast Growth.

        SpaceX's revenue is climbing fast: $4.6B in 2022, $8.7B in 2023, $14.0B in 2024, $18.7B in 2025. Roughly quadrupling in three years, even as the growth rate cools.

      


      
        The Claim

        Then This.

        To justify the $1.77 trillion price, Morgan Stanley (a co-lead underwriter) points at 2040: $3.4 trillion. Zoom both axes out to fit it, and the last four years collapse to a sliver. It's 182× what SpaceX sold last year.

      


      
        The Naive Read

        41.5% a Year. For Fifteen Years.

        Compounded, that's the rate that turns $18.7 billion into $3.4 trillion. Aggressive — but is it actually unprecedented?

      


      
        The Naive Read

        Tesla Climbed Steeper.

        Plot the rates as curves and Tesla's is the steeper one: 62% a year versus the 41.5% SpaceX needs. By rate alone, SpaceX is the tamer story. So the rate is not the tell.

      


      
        The Reframe

        A Lower Bar.

        Drop each climb to a single point: its fifteen-year growth rate. SpaceX's lands below Tesla's, 41.5% against 62%. On rate, SpaceX is the lower bar, not the higher one. So how does it sit against the field?

      


      
        The Reframe

        Against the Field.

        Stack the other great compounders by the same measure: fifteen-year growth, every point still at the same starting line. A handful cleared SpaceX's rate: early Tesla, Amazon, Cisco. Most never did. By rate alone, 41.5% is high, but not impossible.

      


      
        The Reframe

        From 160× the Base.

        But not every rate is earned from the same place. Give the points a second axis (starting size) and they fan out. The ones that out-grew SpaceX were all small; Tesla ran 62% from $117 million. SpaceX needs 41.5% from 160 times that base.

      


      
        The Frontier

        Growth Has a Speed Limit.

        Plotted against size, a shape appears, and it bends down. The bigger you start, the slower you're allowed to grow. The curve holds whether you measure the 1980s or the 2020s.

      


      
        The Shape

        
        Fit a curve and it's blunt: starting size explains about half of who grows fast (R² ≈ 0.53). Not a hard law, a stubborn trend. Growing fast from a giant base is like climbing out of a deeper gravity well — the heavier the body, the more velocity it takes just to break orbit. Size becomes a rate-limiting factor to sustained velocity.

      


      
        The Outlier

        Measure the Gaps.

        Measure how far each company sits from the frontier: its actual growth ÷ what the trend predicts. That gap is the residual, how much it beat the speed limit or fell short.

      


      
        The Outlier

        Rank Them.

        Lift the gaps off the cloud and set them aside, then line every company up, largest overshoot to smallest.

      


      
        The Outlier

        Most Sit Near 1.0×.

        Ranked, almost every company lands close to 1.0×, having grown about as fast as its size predicted. A handful clear the bar; one sits in a class of its own.

      


      
        The Outlier

        Off the Manifold.

        Collapse those scores into a distribution. Tesla's 1.49× is the record — just inside the outlier fence. SpaceX's required 2.15× falls beyond it: a statistical outlier, ~44% past the best the data has ever produced.

      


      
        The Tell

        79% Margins. At $3.4 Trillion.

        The forecast also assumes a 79% EBITDA margin. Aramco, pumping the cheapest oil on Earth, manages 55%. Software tops out near 45%. And $3.4 trillion would be five times Walmart, the most revenue any company has ever booked. One firm. Building rockets.

      


      
        The Scale

        Six Percent of Everything.

        Run the headline forward: SpaceX at 41.5% while the U.S. economy grows at its consensus ~3.7% nominal. By 2040 a single company's revenue would equal ~6% of U.S. GDP, beyond the share Walmart commands today. A hundredfold rise in fifteen years.

      


      
        The Machine

        Forced to Buy.

        Nasdaq deleted its float minimum and built a 15-day fast track for the 40 largest firms. SpaceX floats under 5%. Funds tracking QQQ, IWM and FTSE are forced to buy it, roughly $60 billion by Goldman's estimate, squeezed through a tiny float, setting a price before the market finds one.

      


      
        The Machine

        Someone Sells Into It.

        That forced bid needs a seller. When the lock-ups expire 90–180 days later, insiders sell into the demand the index created. The cash flows out to them. The public is left holding the position, bought at a price set for it.

      


      
        The Thesis

        Coherence Isn't Truth.

        Coherence is cheap — a roadshow is built to manufacture it. Real businesses, a vast market, a growth rate with precedent, arranged until the story stops feeling like a forecast and starts feeling like a fact. But a coherent story isn't a true one, and this one doesn't have to be. It only has to hold long enough for the index to buy and the lock-ups to lift. The value was never in 2040. It was always in the rebalance.

      


      
        The Twist

        The Elon Frontier.

        Two companies sit far above everyone else's frontier, both Musk's. Tesla earned its place with revenue it delivered; SpaceX has only been priced to match. Connect them and a line of their own appears. Two points don't make a law, but it's the line the market has drawn. So the question stands: is Elon Musk on a frontier of his own — or is the market extrapolating one proven outlier onto an unproven one?

      

    


  
    A line is not a law.

  

  





Original: https://www.matteast.io/spacex-escape-velocity.html · Discussion
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A €0.01 bank transfer could compromise a banking AI agent

blue41.com · 141 points · Discussion
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GitHub Authentication issues related to API requests

githubstatus.com · 140 points · Discussion


      

      
        
          
            Resolved
          

          
            This incident has been resolved. Thank you for your patience and understanding as we addressed this issue. A detailed root cause analysis will be shared as soon as it is available.
            

            
              Posted Jun 10, 2026 - 16:39 UTC
            

          

        

        
          
            Monitoring
          

          
            The degradation has been mitigated. We are monitoring to ensure stability.
            

            
              Posted Jun 10, 2026 - 16:37 UTC
            

          

        

        
          
            Update
          

          
            The degradation affecting API Requests has been mitigated. We are monitoring to ensure stability.
            

            
              Posted Jun 10, 2026 - 16:36 UTC
            

          

        

        
          
            Update
          

          
            We continue to investigate issues related to sporadic authentication failures, impacting approximately 15% of API traffic. Erroneous 401 responses are causing app integrations to trigger authentication flows. We have identified a problematic component in our infrastructure and are working to mitigate.
            

            
              Posted Jun 10, 2026 - 16:21 UTC
            

          

        

        
          
            Update
          

          
            The degradation affecting Issues has been mitigated. We are monitoring to ensure stability.
            

            
              Posted Jun 10, 2026 - 15:46 UTC
            

          

        

        
          
            Update
          

          
            We continue to investigate issues related to sporadic authentication failures, impacting approximately 15% of API traffic. Further updates will be provided as we work to mitigate.
            

            
              Posted Jun 10, 2026 - 15:46 UTC
            

          

        

        
          
            Update
          

          
            We are investigating issues related to sporadic authentication failures impacting approximately 15% of API traffic. We will continue to investigate and provide updates.
            

            
              Posted Jun 10, 2026 - 15:27 UTC
            

          

        

        
          
            Update
          

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

            
              Posted Jun 10, 2026 - 15:27 UTC
            

          

        

        
          
            Update
          

          
            API Requests is experiencing degraded availability. We are continuing to investigate.
            

            
              Posted Jun 10, 2026 - 15:23 UTC
            

          

        

        
          
            Investigating
          

          
            We are investigating reports of impacted performance for some GitHub services.
            

            
              Posted Jun 10, 2026 - 15:20 UTC
            

          

        


      
        
          This incident affected: API Requests and Issues.
        

    



Original: https://www.githubstatus.com/incidents/fcj3088jg1wx · Discussion
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Apache Burr: Build reliable AI agents and applications

burr.apache.org · 137 points · Discussion

Apache Incubating Project

Apache Burr (Incubating) makes it easy to develop applications that make decisions, from simple chatbots to complex multi-agent systems. Pure Python, no magic.
0GitHub Stars
0k+PyPI Downloads
0+Discord Members


Simple, powerful Python API
Build anything from chatbots to multi-agent systems with a clean, composable interface.

Everything you need to build AI applications
Burr provides the building blocks for reliable, observable, and testable AI-powered applications.

Simple Python API
Define your application as a set of actions and transitions. No DSL, no YAML — just Python functions and decorators.

Built-in Observability
The Burr UI lets you monitor, debug, and trace every step of your application in real time. See state changes as they happen.

Persistence & State Management
Automatically persist state to disk, databases, or custom backends. Resume applications from where they left off.

Human-in-the-Loop
Pause execution and wait for human input at any step. Perfect for approval workflows and interactive agents.

Branching & Parallelism
Run actions in parallel, fan out / fan in, and build complex DAGs. Compose sub-applications for modular design.

Testing & Replay
Replay past runs, unit test individual actions, and validate state transitions. Build confidence in your AI systems.



Works with your stack
Burr integrates with the tools and frameworks you already use. No lock-in, no wrappers.

Trusted by engineers worldwide
See what developers and teams are saying about Burr.


P
Peanut Robotics


W
Watto.ai


P
Paxton AI


P
Provectus


T
TaskHuman







Original: https://burr.apache.org/ · Discussion
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ΠFS

github.com · 134 points · Discussion


Check out https://github.com/philipl/inferencefs/ for the latest in data-free filesystems!



πfs: Never worry about data again!


πfs is a revolutionary new file system that, instead of wasting space storing
your data on your hard drive, stores your data in π! You'll never run out of
space again - π holds every file that could possibly exist! They said 100%
compression was impossible? You're looking at it!

πfs is dead simple to build:

Firstly, you must install autoconf, automake, libfuse packages in your system.
For example, if you have Debian try:

sudo apt-get install autotools-dev
sudo apt-get install automake
sudo apt-get install libfuse-dev


./autogen.sh
./configure
make
make install


πfs is dead simple to use:
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How JPL keeps the 13-year-old Curiosity rover doing science

spectrum.ieee.org · 105 points · Discussion

Thirteen years ago last August, I was camped out in NASA’s Jet Propulsion Laboratory press room in Pasadena, Calif., waiting to see whether the Curiosity rover would survive its descent and skycrane-assisted landing on the surface of Mars. It did, and it was awesome.
Since then, Curiosity (also known as Mars Science Laboratory) has traveled nearly 37 kilometers, drilled into and sampled 42 different rocks, and as of publication has snapped nearly 763,000 photos. The fact that this robot is still hard at work, getting real science done at the age of 13, is absolutely incredible—not only is Mars an actively hostile environment for robots, but the only kind of maintenance that JPL engineers can do is to send very, very careful software updates.
Nevertheless, the clever folks at JPL have managed to keep Curiosity safe, warm, mobile, and sciencing, despite well-worn wheels and less and less power every day. One of those folks is Alexandra Holloway, the assistant team chief for engineering operations for Curiosity, who spoke to IEEE Spectrum about keeping Curiosity roving, what its future looks like, and how JPL has used that experience to make rovers like Perseverance even more capable.
How astonished should we be that after 13 years on Mars, Curiosity is not only still doing science, but actually getting more capable?
 [image: A woman with large green eyes and a shaved head] Alexandra Holloway is the assistant team chief for engineering operations on the Curiosity Mars rover at the Jet Propulsion Laboratory.Alexandra Holloway
Alexandra Holloway: I’m astonished! The longevity comes from a lot of ongoing work. It’s not just that Curiosity was built robustly; it’s also because we’re continuously putting in effort to ensure it can continue to have that lifespan. I think about all the different kinds of embedded systems there are, from cars to refrigerators, and none of them have the kind of longevity that we have with the rover. It’s mind-boggling, and it’s inspiring.
Is the Perseverance rover, which is nine years younger than Curiosity, significantly different in terms of its hardware and software?
Holloway: In terms of hardware, the rovers are actually very similar. Both use a RAD 750 processor and have the same amount of memory. However, Perseverance has an extra processor specifically for visual odometry, which allows it to drive autonomously. This difference reflects their primary mission designs: Perseverance was designed for driving long distances, while Curiosity is a mission focused on sampling as it goes. So Perseverance’s onboard scheduling capabilities are there to optimize its driving. In fact, just last year, Perseverance surpassed Curiosity’s driving distance after only about three years on Mars.
Curiosity Rover Memory and Software Fixes
Do you have some examples of significant tweaks the team has made to keep Curiosity roving?
Holloway: One of my favorite examples comes from a processor anomaly that happened on Sol 2172 [Ed. note: “Sol” is the term for a Martian day—about 24 hours and 40 minutes]. Curiosity has two computers, A and B. We landed on A, swapped to B due to a NAND memory anomaly early on (Sol 200). For years, we were chugging along on B, until one day there was a problem—B booted up, but it couldn’t mount its drive partition. We’d never seen this before. To preserve B’s data, we swapped back to A, which we hadn’t trusted in two thousand Sols. A also had a degraded memory, with only two gigabytes of usable storage space instead of four. We painstakingly transferred data from B over to A and then down to Earth, and eventually we ran out of stuff we wanted to transfer, which was really good, because A then started acting funny in the same way it did on Sol 200. It was acting like its memory was coming unsoldered. That’s bad. 
We quickly swapped back to B, formatted it, and got it working again. The problem then became that we couldn’t trust A’s memory at all, but we needed a second computer as a “lifeboat” for diagnostics and transfers if B failed again. We realized we had one other place of memory: where we keep our flight software. We have four copies of the flight software (two current versions and two older versions) in different banks of very small amounts of memory, just 32 megabytes each. What if we just jettisoned the old flight software copies and used that 64-megabyte NOR memory as our file system for computer A? 
So that’s what we did. It was so elegant! Computer A is operating with less than 1 percent of its original memory, but we can run a mission on it. A small mission, but we haven’t had to jettison any core capabilities. We can still drive, we can manage data, we can even theoretically do science. Everything works fine, just much slower and much smaller. That flight software release was even called “R-Hope“ because we hoped it would work.
What are the constraints on Curiosity’s lifespan?
Holloway: Our biggest hardware challenge is wheel wear. It looks like we’re driving on this sandy terrain with some rocks in it, and our intuition said that we could just drive over these rocks and they’d get pushed down into the sand and it would be no big deal. But what we ended up seeing was that those little rocks are actually the tips of giant boulders buried in the sand, and they’re razor sharp. Our wheels were getting ripped apart driving over them, especially our front wheels, so we started driving backwards.
We also monitor consumables. We consider the number of times we move our actuators. That’s a consumable. Curiosity hasn’t taken a selfie in a while, and one of the reasons is that it’s really hard on the joint actuators. Our onboard memory is a consumable, but surprisingly we’re not anywhere near our life cycle for memory. Our biggest consumable is power; we have an RTG, a nuclear power source, which decreases its output as it ages.
Newer missions are flying Snapdragon [processors], but Curiosity’s RAD 750 is a power hog. One of the things that we’ve rolled out that’s going really well is a way of reducing the amount of time we spend with the computer powered on, by harvesting time when we finish activities early and going to sleep, which lets us turn off the computers and some of the heating. Another thing we’re looking at is doing stuff in parallel when we’re on, like being able to drive or use the arm while communicating with an orbiter. 
So power is decreasing, and that’s causing us to do all this parallelism work and become more efficient and nuanced in the way we operate. But we are not having any degraded science output at this time. Our wheels are still going, our arm is still okay for now, knock on wood. I would say maybe the bottleneck is budget.
Curiosity Rover’s Impact on Future Mars Exploration
What have you learned from Curiosity that will improve future missions?
Holloway: As an embedded flight software person, I think about how we can change, add, or modify software capabilities during the mission. There’s definitely a sweet spot for loading and patching flight software—some of these concepts were pioneered on Spirit and Opportunity and then inherited by Curiosity and Perseverance, making it easier to understand and change the software.
Some of the things that I wish we had now on [the Mars Science Laboratory] include a better understanding of where our power is going. I want to see how much power each component is drawing every minute, so that we could architect a software system that could balance loads better. We have some of this information that was built in by the engineers who designed the rover, but as an operator, I want something slightly different. So if I were building a mission, I would have those discussions earlier and get operators into the room to say, “what do you want your data products to look like?”
The key takeaway for designing future missions is to talk to all your users early in the design process. It needs to happen upfront.
What does Curiosity’s long-term future look like?
Holloway: That’s a conversation that happens, and it’s a really delicate one. We have a lot of science instruments, and a lot of them have to do with contact science and sampling and rely on the arm. If we lose the arm, what science can we still do? Well, we have a lot of remote sensors too, like cameras, environmental sensors, and radiation sensors. All of these things are important for the future of space exploration and humans on Mars. 
From a power perspective, our RTG is projected to start degrading science output in the sixth extended mission, but we’re going to be fine through 2035 and potentially even beyond that. So we have a long and exciting future ahead of us. We need to figure out the best way of operating within our constraints, but we’re still kicking.




Original: https://spectrum.ieee.org/curiosity-rover-jpl-mars-science · Discussion
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Farmer donates land for a park, city sells it for $10M as data center land

tomshardware.com · 98 points · Discussion






Back in 1999, 87 acres of land in Taylor, Texas, was donated (nominal fee $10) to the city by a farmer, with a condition in the deed that it would be used for community parkland. In 2025, the land was sold for $10M to a data center developer, who has won several legal battles against the nearby residents who are trying to stop the massive construction project, reports 404 Media. Now, the disgruntled locals are planning to take their case to an appeals court.
To introduce this case, let’s go back to 1999, when the $10 deed was inked. For some background, 404 Media talked to long-time local Pamela Griffin, who used to play on the farmland, and watched her children grow up and enjoy the same freedom. Griffin recalled that old farmer Mr. Bland used to talk to her father from time to time. According to her, Bland once said to her dad, “I see the kids don’t really have nowhere to play.” He continued, “I’m thinking about giving this land for parkland because these kids need somewhere to play.” The original July 1999 deed has since been unearthed, and the farmer did indeed follow through with his words. Now, let’s make the following chain of events simple using a bullet point timeline:
	Pre 1999 – a farmer’s promise to his neighbors,
	July 7, 1999 – Bland granted the land to the Texas Parks and Recreation Foundation, a public trust, for $10 on the condition it be used as a park,
	2003 - Texas Parks and Recreation Foundation granted the land to another non-profit called the Williamson County Park Foundation,
	2003, one month later, Williamson County Park Foundation gave the land to the City of Taylor,
	2008 - the city of Taylor sold the land to the Taylor Economic Development Corporation (TEDC) for $15,000,
	2025 – TEDC sold the land to data center developers Blueprint for $10 million.

This is quite a tale, and there appears to be a lot at stake for parties on either side of the dispute. In summary, locals face a multitude of undesirable side effects coming from having a data center in their backyard. There’s also the principle of the original deed being ignored, a big deal in Texas. Meanwhile, the council asserts that stopping this kind of development (in the city zone it is situated) is beyond its scope, and the millions in tax raised will benefit residents.
Griffin only found out about the planned 135,000-square-foot data center on the land when local organizers called around the neighborhood to raise awareness in 2025. She didn’t even know what a data center was at the time. Looking it up with her family, the idea of such a construction on your doorstep didn’t appeal.
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Who Runs Your Rust Future? Hands-On Intro to Async Rust

aibodh.com · 85 points · Discussion


              On AI assistance
              "Bodh" in "AIBodh" means understanding. Since conversational AI first arrived, the main thing I kept coming back to it for was learning, asking, getting it wrong, asking again, until something finally made sense. That turned into a belief I still hold: used well, AI can genuinely help people learn. So I use it for teaching, but not as a shortcut. Each article still takes me 20 to 25 hours. AI is how I get through the parts of writing that are genuinely hard: finding the example where a concept is the obvious answer, the analogy that clicks, the visual that makes it concrete, the pass that cuts the jargon and the bloat. I verify the code runs, I keep the voice mine, and I cut anything that does not help you understand. The judgment and the corrections stay with me. If anything feels off in any section, let me know on Discord and I'll work on it.

            
            Async Rust is usually taught from one of two directions. The async book and the runtime write-ups show you the internals: how Future, poll, and Pin work, and you can even hand-build a tiny executor. Tokio’s guides go the other way, you wire up a real service and it runs. Both are genuinely useful. What is harder to find is the bridge between them, the part that connects understanding how async works to actually shipping with it.


That bridge is what this series is. You build the engine yourself, the future, the waker, the executor, until you understand every piece, and then you drive the real one, Tokio, and recognize those same pieces because you built them.



  
  
  Couples therapy


This series assumes two things. First, that you’ve written async and await code in JavaScript before. Second, that you’re comfortable with Rust’s basics: structs, enums, associated functions, and closures (all covered in the free chapters of The Impatient Programmer’s Guide to Bevy and Rust).


A quick note on the series: I plan to keep at least 5 to 8 chapters free to read here, with the rest collected in a paid ebook. The free chapters may not follow the numbering in order, so some will land out of sequence.



If you’ve shipped any modern JavaScript, you’ve done this a hundred times:
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Show HN: Extend UI – open-source UI kit for modern document apps

extend.ai · 75 points · Discussion

We're open-sourcing 14 components & examples today for PDF, DOCX, and XLSX viewers, plus bounding box citations, file upload, e-signature, and more. It's MIT licensed and fully customizable.Demo video here: https://share.extend.ai/kRmSGKRF
When we started, we tried every file viewer and document component library we could find. Unfortunately, none of them had all the functionality (and polish) that we wanted, so we ended up building our own for https://extend.ai/. It was only ever meant to be internal, but enough customers kept asking for it that we decided to open source it.
It's useful for building document processing agents, real-time user facing document intake flows, or all kinds of internal tooling.
We naively thought this would be a solved problem. Turns out, making PDF/XLSX/DOCX viewers that work at scale is not trivial...we use and maintain it for Extend ourselves, so we've fixed a lot of edge cases that came up while running millions of pages / day through our own system. Our hope is that with our resources + community support, it'll keep getting better over time.


Original: https://www.extend.ai/ui · Discussion
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L'Affaire Siloxane

mceglowski.substack.com · 74 points · Discussion

In the early years of the International Space Station, water needed to keep the crew alive had to be delivered by Space Shuttle at a cost several times its weight in gold. By 2005, over 9,000 kilograms of the stuff had been flown up from Earth to keep astronauts hydrated, while a further 7,000 kilograms of treated urine were sitting in orbital storage tanks, waiting to be processed.
In November 2008, the Water Processing Assembly arrived on the ISS to realize the great dream of space exploration: boiling astronaut pee. The 800 kilogram Urine Processing Assembly would help take the station from a 45% to 80% water reuse rate. For the first time in the history of space flight, astronauts would be substantially recycling their water in an orbiting habitat.
In June 2010, thirteen months after the Water Processing Assembly went online, excessive levels of total organic carbon began to show up in the astronauts’ drinking water. Total organic carbon is a non-specific measurement that warns the crew about a contaminant being present, but gives them no clue to its identity.

Graph of total organic carbon in reprocessed ISS water, 2010-11. The red arrow points to the safety limit of 3ppm.
When the space station was being designed, NASA had set the safety limit for total organic carbon at 3 parts per million, based on a worst-case scenario where formaldehyde got into the drinking water. By summer, the weekly trend in organic carbon was rising steadily and on track to exceed this threshold in December. At that point, NASA would either have to send up fresh drinking water or bring the crew back home.
There is no provision, then or now, for doing analytical chemistry on the space station. If you have a mystery substance, you need to put it into a returning Dragon or Soyuz capsule and wait for a lab on Earth to identify it. Astronauts and cosmonauts collect regular environmental samples, but whatever is in those samples only gets analyzed when that archive is brought down to Earth. So it wasn’t until September that a Soyuz capsule finally landed with the summer’s trove of water samples, which were quickly sent to the Food and Water Analysis lab in Houston.
There chemists confirmed the total organic carbon reading, but to everyone’s surprise couldn’t identify a specific contaminant in the samples. Whatever was in the water was not on the watchlist of several hundred chemicals that ISS engineers had anticipated might find their way into the station’s water system. In fact, the mystery substance wasn’t even in the lab’s vast reference library of mass spectra.
It took colleagues at Boeing, working from a newer reference library, to identify the mystery contaminant as dimethylsilanediol, or DMSD.

Dimethylsilanediol (C2H8O2Si), first of its name, destroyer of life support systems.
DMSD belongs to a family of compounds called siloxanes, molecules that contain a silicon-carbon-oxygen bond and occupy a kind of middle ground between organic chemistry and beach sand. Siloxanes (also called silicones) are common ingredients in cosmetics1, contact lenses, fake boobs, caulks, packaging, and all kinds of personal hygiene products, where they’re used to make things feel smooth and slippery. It’s siloxanes that give deodorant and hair conditioner their slick texture, and the same property makes them a popular industrial lubricant.
Manufacturers like siloxanes because they are cheap, stable, nontoxic, and unreactive, at least until they come into contact with something expensive aboard the space station. In ISS life support stories, siloxanes play the role of the meek character in an Agatha Christie novel who has been in the mansion the whole time, but who no one ever suspected had enough moxie to be the murderer. We will meet them again.
In this early brush with siloxanes, NASA greatly underestimated the compounds’ appetite for inflicting havoc. To confirm that DMSD was the culprit in the months-long excursion in organic carbon, chemists in Houston synthesized a pure reference solution of the stuff to calibrate against. They were happy to find that their state-of-the-art gas chromatograph/mass spectrometer was sensitive to DMSD, showing strong and clear peaks in every ISS water sample they looked at.
Unfortunately, the instrument also showed strong and clear DMSD peaks in everything else, including unrelated environmental samples from Earth and blank sample runs of distilled, deionized water. The chemists destroyed three expensive gas chromatographs before realizing that the tubing in their instrument was also made of siloxane. Once injected, the DMSD would happily dissolve into the walls of the chromatography tube and stay there, contaminating every future measurement the instrument made.
After devising an alternate analytical method that didn’t obliterate their lab equipment, the chastened chemists set to work figuring out how much of this DMSD stuff an astronaut could drink in a day without dying. They were still working on an answer when, to everyone’s surprise, total carbon readings on the space station  dropped back to normal levels and stayed there, as if nothing had happened.
Since that episode, there have been at least five more spikes in total organic carbon in the station’s drinking water, all traced to DMSD. By NASA logic, this has turned siloxane contamination from a critical anomaly to a familiar behavior that can be modeled and planned against. The agency  even boasts about its fight against siloxanes as an achievement of the space station, which is a little like bragging that your clifftop mansion helped further humanity’s understanding of erosion by falling into the sea. 
Where do space siloxanes come from? Sleuthing has shown the main sources of siloxane vapor on the space station are antiperspirants, wet wipes, lotion, and leave-in hair conditioner. About a gram and a half of the stuff evaporates every day into the cabin atmosphere. There, helped by ionizing radiation from space, it decomposes to form the diol (DMSD), which is highly soluble in water. This compound collects in the water condenser, passes through the treatment chain mostly intact, and from there enters the clean water supply.
The dramatic spikes in total organic carbon observed aboard the ISS turned out to be a buffering artifact2. A more chemically active substance would bind to the ion-exchange medium in the water filtration beds and stay there. But DMSD binds weakly and can be kicked out by basically anything else. When a filtration bed is first installed, DMSD will begin to accumulate on the fresh resin, with no sign of it in the output water. But after some months, when the filter medium has saturated with DMSD, other substances will start to displace it, creating the signature rapid rise in organic carbon. Once all the DMSD that collected in the filtration bed has eluted out into the water supply organic carbon readings again drop to near zero. If a filtration bed is replaced, the process repeats.
Along the way, DMSD costs the space station a fortune. Each year a set of replacement multifiltration beds (which weigh 50 kilograms and have a three year design life) must be flown up from Earth. 
NASA could try just ignoring the stuff. But there’s always a danger that DMSD-induced spikes in total organic carbon could be masking a rise in a different, more serious contaminant.  And having this stuff in the output water does cause other problems.  Siloxane has graduated to a known nuisance whose main effect is to shorten the life of the multifiltration beds in the water system and require the cabin heat exchanger (a 70 kilogram piece of metal) to be flown down annually to have its hydrophilic coating reapplied. 
What makes dealing with siloxanes difficult is that they’re so inert. It’s easy to get reactive contaminants out of the life support loop, but siloxanes pass lightly through most of the various filters and ion exchangers. The only thing they seem to like to react with is catalyst beds and a costly and delicate hydrophilic coating on that heat exchanger. And when they do finally react, they do so by depositing a layer of glass, very effectively killing any reactive surface. It was a combination of DMSD and dimethylsulfone (from astronaut urine) that did in the space station’s experimental Sabatier reactor after only 1,800 liters of throughput. 
After a fruitless search for some substance that might be able to sequester DMSD in water, NASA decided to attack the siloxane problem in the air phase, capturing the various siloxane vapors before they could hydrolyze into the diol and enter the water supply. In 2015, they replaced some of the rectangular HEPA air filters in the station with special siloxane-scrubbing filters packed with activated charcoal.
While these new filters reduced the concentration of siloxane vapor in the air, they also led to a mold outbreak. After running the new filter system for two and a half years, NASA has had to retreat to a hybrid solution—the filters are now half charcoal, half HEPA. This keeps mold counts down while capturing at least some atmospheric siloxane. At present the agency is testing a new filtration system to put in front of the heat exchangers, to try to protect them, and continuing to try to cut down on siloxanes at the source level. There are probably people at NASA now whose entire career has been built on siloxane control. But the status quo remains unsatisfying.
It’s interesting to imagine how the siloxane story would have played out if it was first encountered on a mission to Mars. 
On the ISS, the initial rise in total organic carbon in 2010 came about 13 months after the station started recycling water. Assuming that every Mars-bound crew would be spending a few months on a shakedown cruise near Earth, that ten month mark would just about coincide with the ship’s arrival at Mars. There, the crew would put their spacecraft in a dormant state and move as a group to the surface habitat, with its own water recycling system, resetting the clock for the siloxane problem. A few months into their 17 month surface stay, organic carbon in the water would start to rise again, as DMSD started to elute from the ion exchange beds. Within half a year, the crew would face the difficult choice of whether to abort to orbit, swap out equipment, or accept the elevated levels of a mystery contaminant in their drinking water.
Regardless of their choice, once they got back to the orbiting spacecraft, they would see the rise in organic total carbon readings there resume, from the initial DMSD spike that was interrupted by their descent to the Martian surface. From the perspective of the crew, the same ominous problem would seem to be following them from orbit to the Martian surface and back. 
If the astronauts had analytical equipment on board, like a gas chromatograph/mass spectrometer, the situation might grow even muddier. They would have trouble identifying the siloxane peak in their water samples, since it was not even listed in NASA’s reference database on Earth. And by the end of the hunt, enough DMSD would have dissolved into the tubing of their gas chromatograph to introduce a spurious signal to all future sample runs, causing endless potential confusion about its source. 
A common pattern in aviation accidents is that efforts to fix a non-fatal problem rapidly snowball into a life-threatening situation, putting the crew in an unfamiliar part of the flight regime and eroding situational understanding to the point where they start to make serious mistakes. It’s easy to imagine how the siloxane issue, though ultimately harmless, might have prompted some bad choices on such a high-stakes mission with low margins for error.
Obviously any future Mars mission will have learned from the ISS experience with siloxanes. But the first encounter with the siloxane problem on the ISS is a good template for the kinds of problems we can expect to encounter on early forays away from Earth. 
I like the siloxane problem because it such a mundane, annoying, and concrete demonstration of what makes life support hard. In particular, it illustrates how dependent space missions remain on large laboratories on the ground. 
But there are broader LinkedIn-style lessons we can learn from siloxane!
Unknown unknowns are an underrated risk factor. There’s a phenomenon with Mars missions where the whole endeavor is so complex and difficult that it leaves little room for worrying about the unexpected. And of course it’s already hard to allocate mental space to things that you can’t describe or identify. But unknown problems are the ones with the most potential to seriously derail a space mission, since by definition they can’t be designed around or mitigated in advance. 
Many unknown risks are unglamorous. The idea of facing the unknown has a nobility that’s hard to reconcile with the reality of deodorant sludge fouling the water supply. Siloxane vapor has been a known constituent of cabin air since at least the Skylab days. But the interaction with the water loop could only be discovered when someone made a serious effort at reprocessing water, and at that point a known bit player in the cabin atmosphere became a major programmatic headache. At no point in this mess were we making foundational discoveries about space travel, but it was a genuinely novel and hard problem.
Another good example of the great unknown being mundane is the discovery of space sickness during the Apollo missions.  Today we know that about half of people who launch into space on large spacecraft3 will experience nausea and other symptoms of motion sickness during their first days in space, and that it is notoriously hard to predict who will suffer most. Utah Senator Jake Garn, a seasoned naval aviator with over 10,000 hours of flight time, was so afflicted on his sole Space Shuttle flight that an impressed astronaut corps adopted his name as the unit of spacesickness, reasoning that 1 Garn probably represented the physiological upper limit for human suffering. Today NASA manages spacesickness by giving it an acronym (Space Adaptation Syndrome) and letting astronauts barf it out during the first few days of their mission. But the unexpected incapacitation of veteran astronauts came close to seriously derailing several Apollo flights.
There was nothing particularly space-like to the nausea problem, just like there is nothing cosmic about siloxanes gumming up the water loop. But it took conditions that aren’t easy to replicate on Earth to stumble across the issue. 
It is very hard to limit what gets aboard a large spacecraft. Once the siloxane problem was identified, an obvious strategy was to make a list of potential sources and exclude as many of them as possible from shipments to the space station. But NASA soon realized that siloxanes are ubiquitous and have so many applications that flagging them all is impractical. 
There is a good cautionary tale here from the Space Shuttle era. That vehicle had heat resistant tiles that had to be attached to the aluminum belly of the orbiter. A special cloth had been certified for wiping the aluminum clean before applying the primer that securely bonded the tiles to the metal. After years of uneventful use, tile engineers discovered that new replacement tiles were no longer curing properly.  
A careful investigation revealed that the supplier of that special cloth had changed the lubricant used in the machine that sews its hem. Minute amounts of the lubricant were being deposited on the stitching, and enough of that residue was getting on the aluminum skin to prevent the tile adhesive from curing properly.
And that lubricant’s name? Siloxane! I’m telling you this stuff is devious and absolutely hates spaceships.
Life support problems always find a way to compound. I’ve griped before that life support defeats engineering strategies for managing complexity by turning everything into a self-interacting tangle. Siloxanes are a nice specific example.
After discovering the siloxane problem, NASA tried hard to find a technique to selectively remove DMSD from cabin water. In the end they decided it was easier to attack the problem at its source, by filtering siloxane vapor from cabin air before it had a chance to decompose into the diol. The space station has large canisters that normally hold HEPA filters, and these could be re-purposed to try to trap siloxane. NASA tested a variety of filter materials to this end. Unfortunately, their top choice was so dense that the required blower fans would have exceeded the ISS limits for cabin noise. (The ISS is a cacaphonous place and those limits are a real health concern.) So the agency settled for a quieter and less effective filter made of activated charcoal.
But even this filter had an unintended impact. Astronauts soon started complaining of respiratory symptoms consistent with a high mold count. Those HEPA filters that had been replaced with siloxane-catching charcoal turned out to be not so replaceable. The ultimate solution was to split the difference and craft a filter cartridge that was half charcoal, half HEPA, which is the solution that the ISS still uses today.
What I want to highlight here is the complex environmental interaction between (1) space radiation, (2) trace contaminants, (3) surface coatings, (4) mold growth, (5) dimensional constraints, and (6) acoustic limits, with no easy place to break the chain. Radiation catalyzes a decomposition reaction in a trace contaminant in cabin air, polluting the water supply and damaging the surface of a heat exchanger. Attempts to filter out the contaminant run into volume constraints in the air system, and the easy solution (swapping out existing filters for ones better targeted at siloxane) turns out to have unacceptable repercussions for health. So the station limps along with a half measure that ameliorates the problem without solving it.
And this kind of thing is just a day in the life of a life support engineer. 
Problems in space are hard to simulate. If you try to run a closed-loop water experiment on Earth, you will not find the water system getting gunked up with siloxane. Indoor air lacks the OH radicals that catalyze the hydrolysis reaction that turns siloxane vapor into the water-soluble diol. To find those radicals on Earth you need to go outdoors, where water vapor molecules get split by ultraviolet light. 
But on the space station, there is enough ionizing radiation zipping around to split appreciable quantities of water vapor and drive the hydrolysis reaction in the absence of UV light. And so you get a problem in space that would never be caught in ground testing.  
	An early paper on the detective work required to figure out the siloxane-induced peak in organic carbon. The Story Behind the Numbers: Lessons Learned from the Integration of Monitoring Resources in Addressing an ISS Water Quality Anomaly (2011) DOI 10.2514/6.2011-5153

	Part two of the tale: 2014 ISS Potable Water Characterization and Continuation of the Dimethylsilanediol Chronicle(2014)

	A writeup on designing and installing the hybrid HEPA/charcoal filters that attempt to address the siloxane problem in the air: Design and Implementation of Combination Charcoal and HEPA Filters for the International Space Station Cabin Air Ventilation System(2019)
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Meta steals a tactic from Tesla and builds data centers in tents

techcrunch.com · 69 points · Discussion



Just when you thought the AI data center boom couldn’t get any crazier, Meta has gone and built data centers in tents. The strategy appears to borrow in equal parts from Tesla and xAI.


In a bid to cut construction time in half, Meta has built six tents — or “rapid deployment structures” as the company describes them — outside of New Albany, Ohio, according to Michael Thomas, founder of Cleanview, which tracks data center deployments.








Thomas’ findings aren’t totally new. Meta CEO Mark Zuckerberg spoke to The Information last year about his plan to use weatherproof tents to house the company’s multi-gigawatt data centers.


But Thomas’ images and review of local permits showcase the speed of construction and scale of the project. According to city permits reviewed by Thomas, Meta started building five 125,000-square-foot tents between April and June. The satellite images he shared in his post on X show the structures have all been built.


The use of tents is reminiscent of those Tesla built in the parking lot of its Fremont, California factory when it was rushing to roll out the Model 3. The site is also powered by 200 megawatts of modular gas turbines nearby, a tactic popularized by competitor xAI.


Inside the tents, AI chips, likely worth billions of dollars, will go about their business.



Meta is building dozens of massive tents at campuses across the US, sticking billions of dollars of chips inside, and powering them with off-grid turbines. 
The AI race has officially entered its Mad Max phase.
Over the last month, I reviewed hundreds of documents and satellite… pic.twitter.com/U8yDZUlEO0

— Michael Thomas (@curious_founder) June 4, 2026




The tents have sprung up as Meta has struggled to release its AI models to developers. A recent report in The Wall Street Journal found that Meta’s latest model, Muse Spark, is complete, but the APIs that developers rely on to access it have been repeatedly delayed.



Meta has said it intends to spend up to $145 billion on data centers and other capital expenditures. Wall Street hasn’t liked the sound of that, with Meta’s stock trading down 5% this year. Putting AI chips in tents is one way to trim the bill. 


TechCrunch has reached out to Meta for comment and will update this article if it responds. 


When you purchase through links in our articles, we may earn a small commission. This doesn’t affect our editorial independence.
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Raspberry Pi 5 – 16 GB, $350
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											Description									

			

			
				The Raspberry Pi 5 is the newest Raspberry Pi computer, and the Pi Foundation knows you can always make a good thing better! And what could make the Pi 5 better than the 4? How about a faster processor, USB 3.0 ports, and an updated Gigabit Ethernet chip with PoE capability? Good guess - that's exactly what they did!
The Raspberry Pi 5 is the latest product in the Raspberry Pi range, boasting 64-bit quad-core Arm Cortex-A76 processor running at 2.4GHz with built-in metal heatsink, USB 3 ports, dual-band 2.4GHz and 5GHz wireless LAN, faster Gigabit Ethernet, and PoE capability via a separate PoE HAT.
This version comes with 16GB of RAM, but we also carry the 2GB, 4GB, and 8GB, if you like.
Featuring a 64-bit quad-core Arm Cortex-A76 processor running at 2.4GHz, Raspberry Pi 5 delivers a 2–3× increase in CPU performance relative to Raspberry Pi 4. Alongside a substantial uplift in graphics performance from an 800MHz VideoCore VII GPU; dual 4Kp60 display output over HDMI; and state-of-the-art camera support from a rearchitected Raspberry Pi Image Signal Processor, it provides a smooth desktop experience for consumers, and opens the door to new applications for industrial customers.
For the first time, this is a full-size Raspberry Pi computer using silicon built in-house at Raspberry Pi. The RP1 “southbridge” provides the bulk of the I/O capabilities for Raspberry Pi 5 and delivers a step change in peripheral performance and functionality. Aggregate USB bandwidth is more than doubled, yielding faster transfer speeds to external UAS drives and other high-speed peripherals; the dedicated two-lane 1Gbps MIPI camera and display interfaces present on earlier models have been replaced by a pair of four-lane 1.5Gbps MIPI transceivers, tripling total bandwidth, and supporting any combination of up to two cameras or displays; peak SD card performance is doubled, through support for the SDR104 high-speed mode; and for the first time. the platform exposes a single-lane PCI Express 2.0 interface, providing support for high-bandwidth peripherals.
Please note the Pi 5 is a significant redesign, and Raspberry Pi 4 cases will not fit.
	Official Raspberry Pi 5 case - easy snap-fit case for your Pi 5
	Official Raspberry Pi 5 power supply - can give up to 5A (27W) of current with a 1.5m long cable, and a USB C connector
	Micro HDMI cable - connect the onboard micro HDMI sockets to standard HDMI displays.


  
  Play video: #NewProducts 1/15/25 Feat @Adafruit Mini Sparkle Motion - WLED-friendly ESP32 NeoPixel LED Driver


			

		
				
			
				

											Technical Details									

			

			
				Specifications:
Processor:
	2.4GHz quad-core 64-bit Arm Cortex-A76 CPU, with cryptography extensions, 512KB per-core L2 caches, and a 2MB shared L3 cache

Features:
	VideoCore VII GPU, supporting OpenGL ES 3.1, Vulkan 1.2 • Dual 4Kp60 HDMI® display output with HDR support
	4Kp60 HEVC decoder
	LPDDR4X-4267 SDRAM (4GB and 8GB SKUs available at launch)
	Dual-band 802.11ac Wi-Fi®
	Bluetooth® 5.0 / Bluetooth® Low Energy
	microSD card slot, with support for high-speed SDR104 mode
	2 × USB 3.0 ports, supporting simultaneous 5Gbps operation
	2 × USB 2.0 ports
	Gigabit Ethernet, with PoE+ support (requires separate PoE+ HAT)
	2 × 4-lane MIPI camera/display transceivers
	PCIe 2.0 x1 interface for fast peripherals (requires separate M.2 HAT or other adapter)
	5V/5A DC power via USB-C, with Power Delivery support • Raspberry Pi standard 40-pin header
	Real-time clock (RTC), powered from external battery
	Power button
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Show HN: HelixDB – A graph database built on object storage

github.com · 59 points · Discussion

Hey HN, it’s been just over a year since we launched HelixDB (https://news.ycombinator.com/item?id=43975423), a project a friend and I started in college. It’s an OLTP graph database built on object-storage, with native vector search and full-text search (FTS).Why graph, vector and FTS? Graph databases provide a natural cognitive model for data, vectors allow for a semantic understanding of the entities and relationships in the graph, and FTS provides more specific filtering. Many AI-driven applications attempt to combine all of these functionalities by stitching together multiple disconnected systems, but even then there’s no native way to perform joins or queries that span all systems. You still need to handle this logic at the application level.
Helix started as a graph DB, but we moved to a hybrid graph/vector approach after attempting to build an AI memory system, which led us down the GraphRAG and HybridRAG rabbit hole, where we would need separate graph and vector databases.
We knew scalability would be a challenge at each stage of our product's development, however our initial focus this past year was to prove out the product through local deployments and was only meant to be run on a single node. Scaling graph DBs remained a difficult and expensive problem we’d have to solve later.
Some common ways other graph DBs solve scaling is by duplicating entire datasets across distributed machines (extremely expensive per node), or by sharding the data.
Sharding databases is effective and affordable, however, graph data doesn’t have explicit partitions like relational databases do. For example, sharding a relational DB involves splitting up tables. When it comes to graph DBs, the edges can span across any of the partitions, and hopping across multiple machines when traversing nodes is ineffective and computationally expensive.
Replicating graph DBs for high availability and better throughput drastically increases the operational cost of the db and still has a limit of how big you can vertically scale. The workload that we’re used for requires storing a huge amount of data for agents, where only a subset of that data is ever needed at any one time. So rather than having the whole thing in memory, we can store it all in object-storage and get the bits we need when they’re needed.
Agents benefit from better context, which is achieved from more and better data (more relationships etc). By using S3 as the persistence/data layer there is no limit to how big the graph can be or how many relationships you can have, and we can scale to serve throughput and requests by horizontally spinning up nodes and caching relevant subsets of the graph on each node. This way, you get extremely low latency for “hot” data and a p99 of ~100ms for writes and ~50ms for reads from cold storage (S3). Plus you get the benefit of dirt cheap storage.
Workloads that HelixDB is currently supporting:
- Huge amounts of data (TBs) from which the agents need to search and traverse over
- Offering affordable graph storage for companies where cost of graph data is a bottleneck
- Consolidating multiple databases, enabling AI agents to have autonomy over companies, helping them become more autonomous.
- AI memory
- Company brains
We’re currently working on our own generalised AI memory layer which will use HelixDB under the hood and be completely open-source. Also, we’re finishing up on pre-filtering for vector search which will allow you to pre-filter based on relationships in the graph, metadata, and sub-graphs. And lastly, GA cloud will be available in the coming weeks.
If you want to run Helix locally (either on-disk or in-memory), you can find more info on our github (https://github.com/HelixDB/helix-db) or via our docs (https://docs.helix-db.com/database/local-development). If you’re interested in getting started with our distributed cloud, please email us founders@helix-db.com.
Many thanks! Comments and feedback welcome!
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    Cloud-native GIS platform

    
    
      GeoLibre is built with Tauri, React, TypeScript, MapLibre GL JS,
      DuckDB-WASM Spatial, and deck.gl. The same workspace runs across desktop
      and web environments, adapting responsively to mobile screens, with fast
      local and cloud-native data work, project files, styling, plugins, and
      modern geospatial workflows.
    

    
  

  
    [image: GeoLibre map interface showing the GIS workspace]
  


What GeoLibre does today¶



MapLibre map workspace¶

Pan, zoom, rotate, and tilt a MapLibre map with OpenFreeMap basemaps or a blank background. Toggle built-in controls for navigation, globe, terrain, geolocation, scale, attribution, and logo, plus on-map tools like Measure, Bookmark, Minimap, and View State.




Local and remote data¶

Load local and remote vector and raster data, inspect attributes in the table, style layers with data-driven symbology, reorder and refresh layers, and save, reopen, or share .geolibre.json projects.




Plugins and marketplace¶

Activate built-in plugins for layer control, basemaps, MapLibre components, swipe, street view, time slider, Overture Maps, LiDAR, GeoAgent, and GeoEditor, and install, update, or remove external plugins from the built-in marketplace.




Advanced layer formats¶

Add Data covers XYZ, WMS, WFS, WMTS, ArcGIS, and STAC services; GeoParquet, FlatGeobuf, PMTiles, and Zarr cloud formats; COG and GeoTIFF rasters and MBTiles; LiDAR, Gaussian splats, and 3D Tiles; and DuckDB and PostgreSQL databases.




Conversion and Whitebox¶

Convert data to cloud-native GeoParquet, FlatGeobuf, PMTiles, and COG from the Conversion menu, and run batch geoprocessing with the Whitebox toolbox on the optional Python sidecar.




SQL Workspace¶

Run DuckDB Spatial SQL in the browser against loaded layers, local files, and remote URLs. Auto-wraps bare URLs into the matching reader and streams remote files over HTTP range requests. Includes sample queries, query history, and adding a result (with an optional layer name) to the map or exporting it as CSV or GeoParquet.




Vector tools¶

Common geometry tools under Processing → Vector: buffer, centroids, convex hull, dissolve, bounding box, simplify, clip, intersection, difference, and union. They run in the browser with Turf.js, with an optional GeoPandas sidecar engine for every tool.




Raster tools¶

Common raster tools under Processing → Raster: hillshade, slope, aspect, reproject, resample, clip by extent, clip by mask layer, polygonize, and contour. They run on a rasterio Python sidecar with a file path in and a file path out. Drag a GeoTIFF/COG onto the map to add it as a raster layer.




Python and Jupyter¶

Embed the full GeoLibre app in a Jupyter notebook with the geolibre Python package. A leafmap-style API (add_geojson, add_tile_layer, add_cog) drives the map, and the project syncs both ways so UI edits are readable back from Python.





Learn GeoLibre¶

New to GeoLibre? Start with the User Guide for a feature-by-feature tour of the workspace, menus, panels, and tools, then follow the Tutorials for hands-on, end-to-end workflows.


	Interface Overview: the toolbar, panels, map, and status bar.

	Adding Data: every file, web service, cloud, 3D, and database source.

	Processing Tools and SQL Workspace: analysis with vector, raster, conversion, Whitebox, and DuckDB Spatial SQL.

	Plugins & Marketplace: activate built-ins and install from the registry.

	Your First Map: add a layer, style it, inspect it, and share it.



Read the User Guide
Browse the Tutorials

Try it in the browser¶

The live demo is the browser-capable version of the GeoLibre desktop UI. It is useful for exploring the map, loading browser-selected vector data supported by DuckDB-WASM Spatial, adding URL-based layers, styling layers, and testing plugins. Desktop-only file dialogs, local MBTiles, local raster reads, and filesystem save/open operations still require the installed Tauri app.


Hosted on GitHub Pages, private by design

The live demo is a static site deployed on GitHub Pages and runs entirely in your browser. It has no analytics and no server account, and the data you load is processed client-side in your browser session. Data leaves your browser only when you choose to add a remote URL or explicitly share a project.



Open a project by passing a public .geolibre.json URL with the url query parameter:

https://viewer.geolibre.app/?url=https://share.geolibre.app/giswqs/3d-tiles.geolibre.json



For narrow embeds, add ?layout=compact to the demo URL to use icon-only toolbar buttons and hide project metadata:

https://viewer.geolibre.app/?url=https://share.geolibre.app/giswqs/3d-tiles.geolibre.json&layout=compact



For map-focused embeds, add &panels=none to hide the Layers, Style, and Attribute table panels:

https://viewer.geolibre.app/?url=https://share.geolibre.app/giswqs/3d-tiles.geolibre.json&layout=compact&panels=none



Use toolbar=icons when you only want icon-only toolbar buttons. panels=hidden, panels=hide, panels=off, and hidePanels=true are accepted aliases for hiding panels.

For a fully chrome-free, map-only embed, add &maponly to hide the toolbar menu, all panels, and the status bar:

https://viewer.geolibre.app/?url=https://share.geolibre.app/giswqs/3d-tiles.geolibre.json&maponly



Other parameters control the toolbar, panels, and theme. See Embedding & Sharing for the full parameter reference and <iframe> examples.

Open the live demo
Embedding & Sharing

Project status¶

GeoLibre 1.0 is a stable prototype. It includes the map workspace, the .geolibre.json project format with Save, Open, and Share, the plugin API, and the plugin marketplace for installing, updating, and removing external plugins. Data support spans browser vector import, DuckDB-WASM Spatial loading, the full Add Data surface (files, web services, cloud formats, 3D layers, and databases), and cloud integrations through the Planetary Computer and Earth Engine panels, the Overture Maps plugin, and the federal Web Services plugins. Processing covers the vector tools (Turf.js with an optional GeoPandas sidecar), the raster tools (rasterio sidecar), the Conversion menu (GeoParquet, FlatGeobuf, PMTiles, COG), the Whitebox toolbox, and the SQL Workspace for DuckDB Spatial SQL. The release also ships the Time Slider plugin, a Controls menu (Measure, Bookmark, Minimap, View State), a Print menu, Layout settings, runtime environment variables, diagnostics, embed-friendly URL parameters including the maponly mode, cross-platform installers, and Docker support for the browser app. See the roadmap for the full release history and what comes next.
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'They take you out of life, out of time': a journey into Spain's cave paintings

theguardian.com · 54 points · Discussion

The aurochs, the mammoth and the steppe bison are long extinct, but their painted likenesses still look relatively fresh across the walls and roofs of Altamira. Or so said Diego Garate Maidagan, who is one of the very few humans allowed to enter that exalted cave in northern Spain.
I met Garate last summer in a small Basque village called Gautegiz Arteaga. A professor of prehistory and Palaeolithic art at the University of Cantabria, he told me he’d been inside Altamira as recently as the week before, furthering his lifelong investigations of the prep work, tools and methodologies developed by early Homo sapiens painters.
About 34,000 years ago, our distant ancestors began making frescoes with chiaroscuro effects through that suite of subterranean vaults, which remained in use for many millennia, until the cave mouth was sealed by a rockfall. The best part of a geological epoch passed before a curious gun dog clawed its way across the threshold in 1868, leading a succession of witnesses into the first such prehistoric gallery ever seen by modern eyes.
The technique on display at Altamira seemed much too sophisticated for troglodytic numbskulls, as Palaeolithic people were then assumed to be, and self-appointed experts from France initially declared the whole thing a hoax. (Those accusers were to look pretty stupid when similar caves were found in their own country.) Pablo Picasso is said to have visited, or at least looked at some photos, and the quote attributed to him is possibly apocryphal, but an appraisal for the ages nonetheless: “After Altamira, all is decadence.”
The site was opened to the public in 1917, partly closed in the 1970s, then shut for good in 2002, as a century or so of gaping admiration revealed the paint-stripping effects of moisture and carbon dioxide from the breath of too many beholders. A replica cave, with replica artwork, was created on an adjacent site. Today, only Garate and other select scholars have access to the original sanctuary.
Garate’s specialism requires close attention to the etching or “pecking” technique whereby the artists used flint blades to outline figures on the rock before applying their ochre and charcoal. Altamira is rare and precious, he told me, because those reds and blacks are still so solid and vivid. The colours were preserved in the near-quarantine conditions imposed by that long-ago landslide.
[image: A painting of a bison, believed to be tens of thousands of years old, in Altamira cave.]
A painting of a bison, believed to be tens of thousands of years old, in Altamira cave. Photograph: Pedro A Saura/APThe latest thinking on the subject proposes that our ancestors painted their way across western Europe, and what we now know as “cave art’ is only what survived on the deepest, darkest surfaces they touched.
Luck, and geology, left us a few great sanctuaries on the scale of Altamira, and a preponderance of others where the pigments are long gone from the walls – eaten by creeping bacteria, effaced by sheets of calcite, scoured away by air and water. All that remains in most cases are vestigial chisel marks, tracing the legs and horns and tusks of beasts that were once as common as cattle. Like the “shadow pictures” sometimes detected by X-rays beneath the weave of canvases by Titian or Caravaggio, these proto-images are very hard to see without expert intervention.
In the far north of the Basque Country, the recent search for such apparitions has stirred “a little revolution”, by Garate’s reckoning. He should know, being the main instigator. He is also a native, and lives with his wife and kids in the same small estuary town, Plentzia, where he grew up.
The day we met, Garate presented as adventure-ready: face stubbled, hair short enough for the army, a wiry, handsome guy in very good shape for early middle age, wearing tactical trousers with padded knees. He picked me up in a messy hatchback that doubled as a locker for his caving gear, and we drove over the kind of mountain road that can quickly make a note-taking passenger carsick.
Garate and his colleagues in Santander planned a campaign to test a working theory: that the caves of northern Spain and south-western France were once lavishly decorated with pictograms and petroglyphs, now barely visible to the untrained eye.
“Back then, there were only three of us in my department,” said Garate. “And we would each need three lifetimes to explore all those caves.” So, they consulted, enlisted, and effectively deputised a taskforce from the Union of Basque Speleologists. The academics taught the spelunkers to angle their head torches a certain way, adjust their gazes just so. And, in the manner of messages appearing in shower-steam on a bathroom mirror, ghost portraits of prehistoric animals began to reveal themselves all over the Basque Country. Garate himself has found more than his share, including two bison and a horse abiding in faded stains of ochre at Mount Lumentxa.

We drove around that mountain now, and down into the village of Lekeitio, an old fishing port between the Bay of Biscay and the Lea River. Garate wanted to show me a particular cave, where construction of a residential building had opened a crack in the mountain rock. Inside was a cavity that, as far as anyone could tell, no human had ever set foot in. Finding no prints, no bones, no signs of ingress and certainly no artwork, Garate and his team designated it as a “clean” cave and put it to use as a proving ground for field experiments. Named Isuntza after the nearest beach, it was now a laboratory where multidisciplinary researchers could test their theories in optimal conditions.
From the boot of the car Garate handed me a mining helmet with a headlamp, and took out a chunky key to open a low metal gateway at the base of the cliff. We bent ourselves into a limestone crawl space and followed it for about 20ft until we could stand upright in a wider, higher chamber. Here, about half a dozen PhD students stood at workstations, their lights and cameras making the cave look like a movie set. Glowing readouts on laptop screens and phone apps tracked moisture and temperature levels in real time; plotted the contours of the cave for 3D and virtual-reality models; and registered changes in the colour metrics of pigments applied to the surfaces. Within alcoves, behind pillars and over bedding planes they had painted crude approximations of the abstract geometric shapes and archetypal figures seen at cave art sites across Europe, Africa and Australia.
The general idea, Garate told me, was to reverse-engineer the processes of prehistoric image-making: to unpack the practical, mechanical decisions of the artists, and thus to better understand their skill set, their knowledge base, their means and modes of communication. One project gauged the “luminous intensity” and “radius of action” achieved by burning different woods and fats to light the cave. Their last live test with flaming torches had generated so much smoke that the whole team had to get the hell out.
My beam was now directed to a surface where handprints had been made with the stencil effects by which our ancestors left their signatures at Altamira, and elsewhere. Garate had assisted with this experiment, using bird bones as blowpipes to spray bursts of ochre around his palm and fingers, or filling his mouth with the stuff to spit it back out.
[image: A handprint in Altamira cave.]
A handprint in Altamira cave. Photograph: Ancient Art and Architecture/Alamy“How did it taste?” I asked him.
“Terrible. Disgusting,” he said. “And when you work with ochre it stays on your skin and clothes for days.”
Another of the handprints belonged to Olga Spaey, a Belgian PhD candidate whose studies had brought her here from Bordeaux Montaigne University. When I spoke to Spaey later, I marvelled that such a poignant little souvenir of her existence might still be on that wall in 37,000 years – which is roughly how long ago a congregation of children, adolescents and adults pressed their palms against a low ceiling in a nearby cave called El Castillo. “Or it might be gone in a few weeks,” she said. (Water weeping down the rock had already erased some of the samples in the test cave.)
Within these cave systems, it seems that people lived in one place – at or near the surface – while making and showing particular artwork in some other, remoter chamber that was still roomy and accessible enough for communal gatherings. Solo artists also ventured even further underground to plant single hands in the deepest, most difficult reaches of the cave.
“I do believe that rock art was kind of religious,” Spaey told me. This is a widely held view among researchers in this field. But I found the word “religious” unsatisfying in some way, an answer that diminishes the mystery. In any case, this test cave was broadly designed to work out how the art was made. The why went beyond the scope of the inquiry.
The technology at the researchers’ disposal could now model changes in the cave over millennia. To Spaey’s mind, each resulting projection only produced more data to sift, consider, and usually discard, without necessarily shedding much light on one theory or another. “We keep gathering more information, and I sometimes think we’re losing sight of what we’re looking for. The quest for meaning, you could say.”
“I love caves,” she continued. “It’s my favourite thing, to be inside them. They take you out of life, out of time, into this complete darkness. They are dangerous. You could die. But that’s a very human feeling, to be cold, to be scared, to be listening out for noises. It’s quite a primal thing. So in that strange environment maybe we go back to basic stuff we share with earlier human beings.”
I liked the sound of this, too, but I was trying to be cool, like Garate, who now led me back out of the Isuntza cave and drove me up the road to another called Atxurra – a place where he had personally discovered engravings that qualified, as he put it, for “the Champions League of rock art”.

Ranking at or near the top of that league is surely Lascaux, the most famous painted cave of all. I’d been there with my family a few years earlier, or more precisely to the replica version in a visitor centre just outside the French village of Montignac.
My own interest in cave art had been growing as I got older and glummer. The earliest expressions of human civilisation seemed to gain relevance, and poignancy, the closer we were coming to the end of it. I had a general dread of the future, coupled with the maudlin apprehensions of a man in midlife. Online chatter informed me that men of this vintage spend inordinate portions of their day thinking about the Roman empire, but that period was too late for my liking. I looked to deep time and subterranean space for consolation. My daughter, then just shy of five, was the biggest worry and the best remedy. She cheered me up with her own interpretation of human evolution, which collapsed our entire chain of species inheritance into a single anthropomorphic figure that she called “my monkey grandma”. Her monkey grandma, needless to say, had painted the cave of Lascaux.
My own way of thinking about Palaeolithic humans was pretty heavily influenced by The Dawn of Everything by the anthropologist David Graeber and the archaeologist David Wengrow, a Christmas gift I read entire before New Year’s Eve. Another key text for me was The Humanoid Stain, a 2019 essay by the late author and activist Barbara Ehrenreich. Contemplating the oldest human art, she observed that animals were often represented with reverential detail, while human forms hardly featured on cave walls, and looked like hapless stick figures when they did: cartoons confused by their own erections. Regarding their place in the food chain, the painters could not be said to take this species very seriously. “They were meat,” wrote Ehrenreich, “and they also seemed to know that they knew they were meat – meat that could think. And that, if you think about it long enough, is almost funny.”
[image: The 17,000 year-old cave paintings in Lascaux.]
The 17,000 year-old cave paintings in Lascaux. Photograph: Sisse Brimberg/National Geographic/Getty ImagesWe don’t see ourselves that way any more, Ehrenreich concluded. We have lost that ability to laugh at ourselves. “And I strongly suspect that we will not survive the mass extinction we have prepared for ourselves, unless we too finally get the joke.” This also sounded right to me when I read it. I had formed a picture in my mind of the archaic past as a moon shining on the doomed planet of the present.
I could still conceive of existence as a horror show of peril and confusion for our ancestors. But I envied them as well. Piling on through book after book about their “lifeworld”, to use Edmund Husserl’s lovely term, I pined for the greenness and abundance of their Earth as they spread slowly across it on foot, at a rate of a few miles per generation. They had it all in front of them, those tunic-wearing bastards.
They were absolute fiends for the hallucinogens too, or so claimed the South African archaeologist David Lewis-Williams in The Mind in the Cave, a famously outre analysis that drew upon the rituals of the San people of southern Africa and lab experiments on psychotropic agents. Consider, if you will, that the human brain on drugs, in deepest darkness, or behind closed eyelids, will create visual effects known as entoptic phenomena, conjuring shapes and patterns – dots, lines, zigzags, coronas – that also appear in recurring motifs of tribal art, from contemporary South Africa to the Upper Palaeolithic caves of western Europe. Lewis-Williams made the case that neuropathological phenomena can be interpreted as portents or portals by shamanic cosmology, sending a culture far underground to paint or carve those floating forms right on to the boundary walls of their spirit world.
Down there in the blackness they will also project images of animals they hunt in waking life and dreams alike. And while they’re at it, they’ll ingest substances and perform ritual dances to induce trance states and blur the edges of reality. “Holy shit,” you may think, as I did – but a lot of archaeologists really hate this hypothesis. I heard the subject raised on Melvyn Bragg’s BBC Radio 4 show In Our Time, and a guest professor from Durham University was practically hooting with derision.
Soon after this, in October 2024, I was in the Basque Country on a reporting assignment when I happened to meet the eminent Israeli prehistorian Ran Barkai. He was entirely convinced by Lewis-Williams and a little peeved by that opposing strain of British scholarship. “Many of them seem to think it’s not respectful to suggest that primitive Homo sapiens were getting stoned or entering altered states of consciousness,” Barkai told me. “It’s almost like they want the Homo sapiens to be a serious guy, wearing a suit and doing everything properly. They see a direct connection between rock art and the British Museum, or the Louvre.”
It was Barkai who first told me about the Atxurra cave. We started talking at the Urdaibai Bird Center, an avian museum and monitoring station on a rewilded salt marsh between the Oka River and the Bay of Biscay. I was there to write about the place as a gentle and viable model for nature tourism, now threatened by a more invasive kind.
Late in the season, there were only a few of us staying in the simple lodgings provided at the centre for birdwatchers and ornithologists. But Prof Barkai was no more of a birdwatcher than I was. He had come to the region for the cave art. And having just spent a full day spelunking to Palaeolithic engravings a long way inside the Atxurra network, he now sat overtired and overstimulated on a low couch in the visitor lounge, both of us facing a window wall the size of a cinema screen.
[image: Spanish prime minister Pedro Sanchez visits the reproduction of the Altamira cave in March 2019.]
Spanish prime minister Pedro Sánchez visits the reproduction of the Altamira cave in March 2019. Photograph: Pedro Puente Hoyos/EPAIt was a field trip, he said, for his work in the archaeology department of Tel Aviv University. I confessed my own curiosity as a layperson, and mentioned that I’d recently finished The Mind in the Cave. Asked what he thought of it, Barkai seemed properly astonished. He might have done a double-take. To be so casually questioned by a stranger, at such a remote outpost, about a fairly niche study within his particular wheelhouse … but, like Carl Jung, he didn’t really believe in coincidence either. He had just co-written a book that mapped Jungian psychoanalysis on to cave art.
In precis: Jung built his concept of the collective unconscious on a dream he had about descending the staircase of a big house. Each level corresponded to a lower, earlier layer of human history, from the 20th century all the way down to a bedrock floor scattered with the oldest Homo sapiens skulls. So, to stand before the images our ancestors made in that basement is to recognise or remember archetypes that were once important to us.
“I believe that we see what they saw in caves,” said Barkai. “Our subconscious is inherited from theirs, and we share the same feelings as they did when entering those spaces.” After a couple of glasses of the Basque white wine txakoli, I asked if he felt we had let them down, the ones who came before us. (An earlier book of his was titled They Were Here Before Us.) I mean, they gave us fire, and we went on to incinerate the planet with it. Perhaps he too was getting the feeling that our monkey grandmas would be woefully disappointed with how we turned out?
“I don’t think the first Homo sapiens would have any expectations of us, or, let’s say, anticipations,” Barkai said. “But I do believe we have made more mistakes than they did. We lost the connection they had to this world. They led the way quite nicely and successfully, and we got … distracted. We took another path, which is now leading us to a dead end, maybe.” He believed early Homo sapiens had it better than we do. “It was a picnic for them,” he said.
Barkai didn’t like to complain about his own lot, “but things are almost impossible in Israel now,” he told me, answering a question I had not asked. Barkai had lately been making things difficult for himself by protesting against his own government every weekend. “I feel very happy to be here at this moment,” he said. The marshes and mountains outside the window were bright blue and deep green. We watched ospreys, spoonbills, herons with pterodactyl flight profiles, and many other birds that we couldn’t put names to, all floating down over the tideland.

It was Barkai who put me in touch with Garate, who in turn filed a formal application on my behalf, requesting that the Basque government let me into the Atxurra cave. After a few months, permission came through.
There’s no money in these caves, Garate told me on the short drive from Isuntza, so no real investment in research or maintenance. When we entered through the iron gate now in place at Atxurra, the handle broke off as soon as he locked it behind us. “I hope we can get out again,” he said, and I laughed because he laughed.
Since its discovery in the 1880s, amateur explorers, teenage lovers and football fans have scrawled names and dates all along the anterior passages of the cave: we moved past tags from 1884, 1902, 1943, 1965. Garate pointed out claw marks left on the walls by cave bears who went extinct about 26,000 years ago.
Over the past century and a half, professional excavations had yielded reindeer bones, tool fragments and charcoal residue that marked out an early human living space not far inside the cave, and probably repeat occupations in separate time periods. But no art was found in Atxurra until Garate and his colleague Iñaki Intxaurbe came to probe its deepest precincts in 2015.
Later, they would reconstruct the process by which stone age pioneers got all the way back there with lighting and painting supplies. They calculated that the inward journey would have taken about 40 minutes for a small team using wooden torches while mobile, and fat-burning lanterns on arrival at their work site. Our own two-man expedition moved a bit faster, kitted as we were with decent boots and helmet lamps, and a route plan that Garate knew by heart.
[image: Diego Garate Maidagan in Armintxe test cave in Lekeitio, Spain.]
Diego Garate Maidagan in Armintxe test cave in Lekeitio, Spain. Photograph: Diego GarateAfter what felt like half an hour or so of constant motion, I checked my watch to see that it had been about nine minutes. Garate said he never got used to the temporal disruptions of spelunking. A busy day in the dark could feel like a full working week; a night bivouacked in the belly of a mountain might pass like a siesta.
The sensation of moving through that space brought to mind an immense and empty city under a monumental power cut. No starlight to compensate, no candles in the windows, only two thin torch beams sweeping over otherwise unseen streets and structures. Some of the way we had to crawl on our bellies, squeezing heads and arses under spillages of low-hanging rock, wriggling through drifts of wet clay and guano. Other sections required climbing upwards into a void, Garate directing me to safe holds for hands and feet. We proceeded well beyond the easily accessible galleries into trickier territory known only to serious cavers, though for a decade the whole network had been closed to everyone except credentialled researchers.
When we reached the rear of the cave, I could feel the wind and hear the dripping water that had stripped away the pigments or covered them in sediment. My guide gently held my head to find the right angles for the helmet lamp to shine on what he wanted to show me. For a long while I could not make out what Garate was pointing to, until my eyes and brain refocused to see the animals assuming form under his finger.
He traced their shapes from point to point like constellations. “So here we have a forest bison,” he said. “This is the head, the chin, the horns over here. The back leg, and the tail.” There was still a hint of soot on that one, the only figure here that had kept a little of its charcoal colouring. The others had been exfoliated down to their original engraving lines, which Garate tried to animate with little conjuring gestures and sound effects, making a “chk-chk-chk” noise to demonstrate the cuts that coalesced into a horse’s mane.
Below, he showed where he had found a flint blade that was probably used to carve the ibex faintly visible above. In one spot the artists had exploited three pre-existing scratches from a bear claw, turning the furrows into what might have been a reindeer antler.
Another bison looked directly at us, its face composed along fortuitous dents and bulges in the rock. “They love to do that,” said Garate, in a conspicuous present tense. “They find these concavities and play with the shapes.” We moved on to a location that he’d named the Ledge of the Horses, where three of those animals were etched in fairly clear white lines, above three corresponding fireplaces, on a raised platform that curled overhead like a breaking wave of limestone. To an audience standing in the gallery below, he said, the flames would make the horses seem to run. “So it’s like a theatre, like a performance.”
He shifted here, for the first time, from talk of technique to consideration of purpose, while taking obvious care not to sound conclusive. “We know it was important, because they invested so much time, and effort, and risk, and resources, to bring people here, and to tell them something. But what they were saying, the significance of the message … why three horses on this wall? Why two lions in some other place? We don’t know, and we will never know.”

We took our boots off and put on little rubber slippers to climb up on to the ledge without abrading the surface. Once up there, we sat down cross-legged beside the scorched pits where the artists set their fires. Garate and Intxaurbe had been first to see their work in at least 500 generations.
I asked if they had cried at the sight of it, like the spelunkers who discovered Chauvet, in south-east France, in 1994 – probably the best-preserved of all decorated caves. “Yeah, yeah, yeah, yeah,” said Garate. “We were really touched.” He sounded sincere enough, but didn’t seem the type to ever really lose his scientific composure.
A handful of specialists are briefly permitted inside Chauvet for a few weeks each spring, and Garate had been selected for that study group every March for the last eight years. Oh to behold for oneself “The Venus” and “The Sorcerer”, as they are now known – a phantasmic pubic triangle and an enigmatic horned man-bison hybrid, drawn in charcoal down a vertical cone of limestone.
I wanted my share of vicarious astonishment from Garate – a spaceman who made regular trips to a forbidden planet – and he gave me a taste. “In other caves, like this one, you can sense how much time has passed. But when you enter Chauvet, you would think it was all done last night. Like the artists only just left, because you came in and disturbed them.”
[image: Garate uses a laser pointer to reveal paintings of horses in the Atxurra cave in the Basque village of Berriatua.]
Garate uses a laser pointer to reveal paintings of horses in the Atxurra cave in the Basque village of Berriatua. Photograph: AFP/Getty ImagesI felt that distance in Atxurra, the light years that separated me from whoever first sat in this spot with a lithic chisel and a stone pot of pigment. A much younger site than Chauvet, this cave was so weathered as to look much older. And the art itself was very different here, Garate told me, the earlier painters being “crazier, and more expressionist”, as he put it.
He didn’t really think of the people who had made these works as “artists” per our contemporary definition, but something more like skilled artisans, working off a template that he’d seen repeated in other caves from roughly the same period. He identified their style so readily because it was rather uniform in its naturalism. Garate compared it to Soviet propaganda posters and to the rigid forms of Egyptian hieroglyphics. In the spotlight cast by my helmet lamp, he pulled the stiff-armed, right-angled pose of a Pharaoh as drawn on a mummy’s tomb. “It’s like, ‘This is the way you have to do it’,” he said. And this formed the basis of a guiding theory, developed in the course of his career: that the images he’d spent so long staring at were “governed by codes and systems of representation”.
He moved as far as he would let himself go into the realm of informed speculation about this art. “This activity required complex logistical preparation in terms of resources. Certain people had to specialise in these tasks, leaving aside the more basic survival tasks, such as hunting and fishing. Now, this implies the creation of surpluses in some kind of hierarchy. So, what we call ‘art’ here, beyond the mystery of its meaning, might help us understand the organisation of that past society. And, possibly, the very origins of inequalities in humanity.”
Whatever picture of Palaeolithic culture Garate had been composing in his own work, it did not seem much like an anarchistic picnic. And if things have gone wrong for our species, he was inclined to think it started earlier than others would have it – long before the turn to agriculture. He preferred to look at what was right in front of him, he said. But whenever he “imagined” prehistory, he thought of a very big book “of which we only have a few scattered pages”.
A version of this piece first appeared in the Dublin Review
 Listen to our podcasts here and sign up to the long read weekly email here.
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Gaming
The dirty secret that makes speedrunning on ‘SpongeBob’ a lot faster
It’s called the “gamer gunk theory.”
[image: A person is seen wearing a SpongeBob costume with a pirate hat on.]
El Perci / 500px/500px/Getty Images

Speedrunning communities will appreciate YouTuber SHiFT's wisdom on how to ace SpongeBob SquarePants: Battle for Bikini Bottom in record time — but it might require your saliva, sweat, or some carefully placed ketchup, Kotaku reports. The SpongeBob speedrunner recently shared a YouTube video on how to tear through the 18-year-old video game. It involves carefully smudging the game disc’s readable surface. It’s a dirty tactic in the open for speedrunning, which literally means trying to finish a video game (like Super Mario Bros. 3) in as little time as possible. 
Strategic smudging — According to the YouTuber, you need to put strategic smudges on the surface as shown in the diagram below. The red lines indicate the points at which you would have to smudge your disc. 
A correctly placed smudge on the SpongeBob disc will result in lag clipping, which means that repeated pausing of the game can help the player use glitches to beat the clock by advancing them through the game more speedily than would normally be possible.
Smudge if you want to go faster — Although almost 18 years have passed since the release of the SpongeBob video game, speedrunning communities' obsession with completing the title continues to thrive online. SHiFT's single video on the "bizarre" speedrun trick alone has more than 35,000 views in just five days.
While SHiFT insists that the method of smudging your disc will give you enough time in a lag to beat the SpongeBob game, he adds a clear caveat that it's not worth the risk of permanently damaging your game or original Xbox console. That's because, he says, lagging like this depends on hardware issues, and this makes it too tricky and unreliable as a long-term winning strategy.
SHiFT also says that by smudging an Xbox disc you run the risk of destroying it noting that “something as fine as a scratch on the disc to make these things work” but if it’s done sloppily, you’re more likely to ruin the game.
If you still wanna try it… — But if you're a hardcore speedrunner and want to beat the SpongeBob title in record time, SHiFT adds that Microsoft obviously can't stop you from smudging or scuffing a disc. He also says that this tactic is unlike cartridge tilting, which changes the flow of data coming from the game cartridge to a console when you press the cartridge firmly between your fingers.
As SHiFT explains, smudging a disc will cause the laser beam in the disc reader to lose focus on the disc's data. So if you’re in the mood to smudge a bit of your hardware, SHiFT won’t stop ya, but he might point out that a core tenet of speedrunning is preserving old games, not destroying them.
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Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.
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    In February 1977, Jimmy Carter addressed the nation from the White House library wearing a cardigan sweater. The thermostat had been turned down. The message was unambiguous: energy is finite, security is earned, and comfort has a cost. Two months later, in what became known as the Moral Equivalent of War (MEOW) speech, he named the program to build a secure domestic energy base the ‘energy transition’ — a term that had nothing to do with the environment and everything to do with what happens when a foreign power controls your fuel supply. Nixon had already launched Project Independence; Ford had signed the Strategic Petroleum Reserve (SPR) into law.1 Carter was naming the security imperative every serious government already understood in private: the most irreplaceable input to the modern economy was also the most geopolitically exposed. The press named it MEOW and Congress ignored him.
When Carter told Americans the energy shortage was a crisis, the admission was honest and politically fatal. His political successors drew the obvious conclusion, and thus the abundance illusion was born: never admit to scarcity. Fear may drive policy, but greed is what gets the votes. And thus the template became reassure markets with words and hundreds of millions of barrels from strategic reserves and hope that talking down prices would bridge the gap until supply returned and the problem quietly resolved itself. 
It has worked for every US Administration since Bush Sr. The inventory buffer became the policy. Consume the insurance, call it abundance, and avoid the pain of rebalancing. The hard work Carter asked for — building the physical capacity to never need the buffer — was quietly abandoned. The energy transition gradually became an environmental project, eventually losing much of its security logic and curdling into a polarised fight over green and brown that has lasted a quarter century.
That template is being applied again today — and markets have accepted it. Prices have fallen nearly 20% from their 2026 peak. A Goldman Sachs survey of 839 institutional investors conducted between June 1 and 3, 2026 found a record two-thirds expecting oil prices to fall further — the most bearish reading in the ten-year history of the poll. The same bearishness is visible in energy equities sold to pre-war lows and long-dated futures pricing a swift return to normality. This confidence has created both physical and financial destocking in hopes of buying lower in a matter of weeks — the abundance illusion reproducing itself one position at a time. China’s decline in crude imports has become the consensus explanation — the world’s largest importer facing “demand destruction,” the market rebalancing rationally. It is a compelling narrative, but in my view it is also wrong.
China and the New Joule Order
One country never made the West’s mistake. Fifty years after Carter’s speech, China has executed on what he asked of the West — without ever making environmentalism the justification. While Washington and Brussels argued about green and brown, Beijing simply built both. Whatever the climate benefits, China did not build 1.2 terawatts of solar capacity primarily for them. It built that capacity because it understood the MEOW lesson better than Carter’s own successors — security first, with decarbonization as a welcome dividend. 
The country that controls the electron controls the joule. Every gigawatt of domestic generation is a gigawatt that does not transit the Strait of Hormuz, the Red Sea, or the Malacca Strait. Every EV on a Chinese road is a barrel of Iranian crude that no longer needs safe passage through someone else’s water. And ultimately the country that controls the joule controls the AI race.
This is the New Joule Order (NJO): the era in which the security premium becomes the dominant force in energy markets. Electrification is the purchase of optionality — an electron can be sourced from oil, gas, coal, sun, wind or nuclear, while the combustion engine is married to a single fuel that must transit someone else's chokepoint. China has been building toward it since the 1990s. The West is still debating it — and the gap is now measured not in conference emissions pledges but in barrels per day, inventory levels, and the declining usable capacity of strategic reserves.
What looks like demand destruction is the New Joule Order being exercised in real time. China is exercising the real optionality for which they invested. At elevated prices — Chinese retail fuel prices jumped roughly 30% when the conflict began — price-driven suppression adds 0.5 to 0.7 mb/d of reduction. During the five-day May Day holiday, EV charging on highways surged 55.6% year-on-year, with nearly a quarter of cars on Chinese highways electric — a 33% increase. Chinese consumers faced with higher gasoline prices are charging rather than filling up, switching fuels on a dime because the infrastructure already exists. Industrial switching to coal-fired generation adds another 0.3 to 0.5 million barrels per day (b/d) of displacement; thermal generation is up 160%. 
Figure 1: China invests in New Joule Order
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The coal figure should not alarm those focused on emissions. Coal is the bridge, not the destination. China’s renewable and nuclear capacity carries zero marginal cost once built — fixed costs are sunk, the fuel is free, and every additional gigawatt displaces a barrel at no incremental expense. This is the same logic that made asset-light technology businesses so powerful: once the infrastructure exists, the marginal unit costs nothing. First, the Chinese replace imported barrels of oil for transportation that is now electrified. Then, the Chinese reduce the coal for baseload power. Eventually, they will replace imported gas for peaking. 
The flexibility Carter asked America to build through sacrifice, China built through investment — and is exercising now. In aggregate, China’s demand flexibility envelope is likely worth 2 million b/d. Clearly, this does not explain the entire 6 million b/d decline in imports — but they are no longer building SPRs and have stopped exports which explains another 3-4 million b/d of the decline. The key is a flexibility in demand no other nation can come close to matching.
Robbing Peter to pay Paul
I believe the narrative of American energy dominance completing the rebalancing is equally misleading. Total US crude exports have surged from 3.9 to 6 million b/d, up roughly 2 million b/d since the war started. Supertankers that once loaded in Ras Tanura and Basra are queuing in the Gulf of Mexico. On the surface this looks like the energy dominance thesis working as advertised. Look beneath the surface and the picture is entirely different.
Figure 2: US energy exports outpace production
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The United States is cashing out its insurance policy in order to maintain the illusion of abundance. The SPR has fallen from above 415 million barrels in March to approximately 357 million today, on a trajectory reaching operational minimums by early autumn. Cushing2 has declined from 33 to roughly 24.5 million barrels, weeks from nearing the floor below which the futures settlement mechanism begins to break down. Commercial crude inventories have erased their entire 2026 build in five weeks. Gasoline stocks have drawn for fifteen consecutive weeks. Diesel stocks are near critical levels before the summer driving season. This is not supply responding to price. It is inventory responding to price. And inventory, unlike production, has a floor.
It is robbing Peter to pay Paul — liquidating the buffer built over decades to suppress the very price signal that would trigger the investment response the market needs. These are global markets. The United States draws its SPR; the world prices off the suppressed signal. When Cushing hits its operational floor — a matter of weeks at current trajectories — the self-correcting mechanism arrives not gradually but abruptly.
Figure 3: Crude oil petroleum products are depleting US inventory
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The mispricing and the summer reckoning
The core of the mispricing is not in the spot price. It is in the long-dated curve. Forward oil prices are now lower than when the war started, and energy equities have followed. This assumes Hormuz reopens imminently and the world returns to February 27 in a matter of weeks. It has been the consensus since the first week of March, and it has been wrong every week since.
Iran has more leverage today than at any point in the last 47 years; its Hormuz position is the most powerful negotiating instrument any energy producer has held in peacetime. And the consensus has discarded one further variable entirely: seasonality. The seasonal swings in oil demand are enormous, predictable, and possibly about to move violently in the wrong direction. Military operations in the Middle East do not escalate meaningfully during summer — the heat makes sustained operations very difficult — so it increases the odds of further delays, by which point the inventory position will be dramatically worse. Iranian drones were fired at the strait as recently as June 5. This is not a dispute approaching resolution. It is a dispute being managed toward the next deadline.
The decomposition of the supply shock makes this plain. Total production shut in is approximately 11 million b/d; non-OPEC producers have added 0.5 million b/d, leaving a net shock of 10.5 million b/d. Inventory draws account for 5 million b/d, the seasonal demand decline from February to May for 3 mb/d, and Chinese flex demand for 2 million b/d. That explains nearly all of it, but in the third quarter the seasonal pattern reverses sharply. Summer driving, agriculture activity, and air conditioning demand adds 5 to 6 million b/d back into a market running on a depleted buffer. The Chinese flex option is largely exhausted and the SPR is near its floor. Cushing is weeks from its operational minimum. The 3 million b/d tailwind becomes a 5 to 6 million b/d headwind. And the consensus remains positioned for resolution.
The NJO framework has always rested on a single observation: the world underpriced physical commodity security for a decade, and the repricing would be non-linear. The Hormuz crisis has confirmed the thesis; the abundance illusion has merely delayed its financial expression. China built the New Joule Order on its home territory before anyone else understood the game. It is quite likely that the West is now going to have to build it under duress, at crisis cost, from a depleted strategic position. The abundance illusion has not changed the underlying physics. It has simply compressed the timeline for when the physics reasserts itself.

1 Strategic Petroleum Reserve refers to emergency stockpiles of crude oil maintained by countries, including the United States, that serve as an emergency supply for crises, disasters, or geopolitical conflicts.
2 Cushing, Oklahoma is the physical delivery point for West Texas Intermediate (WTI) and a hub with two dozen major pipelines routing crude oil from production regions to refineries. Cushing is considered the center of US crude oil. 
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Figure 2: TOC Trending in WPA product water per TOCA in 2010
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Blueprint Projects Data Center

Project Overview
The proposed Blueprint
Projects Data Center is
135,000 square foot data
center which will house
servers (computers) used
for a variety of purposes
including data storage,
website hosting, Artificial
Intelligence processing,
and more. The project is
planned in three phases
with a total investment of
$1 billion. The proposed
location for the project is
on the south east side of
town, just inside Carlos G
Parker Boulevard between
Martin Luther King
Boulevard and the railroad
tracks. The facility is
expected to feature three buildings, an electricity substation to power it, backup power generators, and a closed-loop
cooling system.
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Parel Boundary

Blueprint projects recently purchased the land from the Taylor EDC for $10 million. They have also received economic
development incentives detailed below.

Benefits to Taylor
Over the next 10 years, the City expects as much as $30 million in total additional revenue that can both be used to
reduce property taxes and invest in our streets, sidewalks, parks, and other services. The school district projects as

much as $20 million that could be use to improve facilities, increase teacher wages, and provide a

our students. chat

Community Concerns
The proposed project has received feedback from residents who live near the property. Some of the B select Language
include noise, light pollution, electro-magnetic fields, water pollution/contamination, and air pollution/contamifiationTranslate
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