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https://github.com/deepseek-ai/deepseek-harnesshttps://deepseek-harness.github.io/deepseek-harness/en/guide...
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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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Spaghettifying DRAM
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Unlocking everything on the CPU with DRAM scrambling — PSP, C6, microcode,
SMM, and anything else the specs left out.



&x == &x.

Usually.

[image: Unspaghettifying DRAM]

Poke the DRAM controller and an address can be made to land wherever you want in
memory. skitter-creek-bath-salts modifies the bottom layers of the memory
hierarchy to rewire the physical DRAM address translations. This scrambles
platform memory, exposing protected regions of DRAM — carveouts invisible even
to the kernel. When the address translations break, so do the security
primitives built on them, and we unlock everything.




TL;DR



	Unlock your Platform Security Processor

	Unlock System Management Mode

	Unlock C6 DRAM

	Unlock your CPU microcode






Target


Developed and tested on AMD Family 16h CPUs, the last generation whose
datasheets document the DRAM controller's translation registers — and show that
they can't be locked. 17h and beyond simply leave this information out. The
odyssey of *p is similar across generations and
architectures, and the underlying transforms extend even to ARM, RISC-V, and
beyond; skitter-creek-bath-salts shows us only how to begin.




The odyssey of *p



It's a long way down.



Memory is built on layers of abstraction so deep they become almost absurd. When
your code dereferences *p, it appears to access the DRAM at p. It does not —
p is a virtual address, and before a single bit of DRAM is touched, it must
survive the gauntlet below:
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Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.

Original: https://gloom.sh/ · Discussion
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Accelerating GPT-5.6 Sol Ultrafast

cerebras.ai · 259 points · Discussion

Today, Cerebras and OpenAI are sharing an early look at Ultrafast Mode, a new service tier launching first in the OpenAI API and powered by Cerebras. Ultrafast is available initially to a select group of customers, with access expanding over time. Cerebras powers GPT-5.6 Sol on Ultrafast mode, delivering up to 750 output tokens per second and without any quality compromise, allowing Sol Ultrafast to accelerate your most time-sensitive, mission-critical work.
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Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.

Original: https://docs.mistral.ai/models/ocr-4-1 · Discussion
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Ordinary abundance
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        Edward Bellamy once imagined that music on demand would be "the limit of human felicity." A modern apartment is full of things that once drew the same kind of awe.

      

  scroll to move through the apartment


  
      
        The sitting room

        It’s eight o’clock. The apartment is quiet, aside from the music playing softly over the speaker. It’s a playlist your friend made for you years ago. You send them a text to check in, then pick up a book, flick on the lamp, and settle into the chair to read.

      
      
        Any song, at home

        If we could have devised an arrangement for providing everybody with music in their homes, perfect in quality, unlimited in quantity, suited to every mood, and beginning and ceasing at will, we should have considered the limit of human felicity already attained.

        Edward Bellamy, 1888 — From Looking Backward, his utopian novel set in the year 2000. Before recordings, listening to music meant having instruments or performers nearby, and favorite songs could go unheard for years at a time.

      
      
        Light without fire

        The people, almost with bated breath, stood overwhelmed with awe, as if in the presence of the supernatural. The strange, weird light, exceeded in power only by the sun, yet mild as moonlight, rendered the Court House square as light as midday.

        A witness at Wabash, Indiana, 1880 — The night Wabash, Indiana became one of the first cities lit entirely by electric light. Candles, oil lamps, and gas jets gave relatively feeble light, and were all smoky open fires inside the home.

      
      
        A museum on the wall

        A museum without walls has been opened to us, and it will carry infinitely farther that limited revelation of the world of art which the real museums offer us within their walls.

        André Malraux, 1947 — Le Musée imaginaire, later translated as Museum Without Walls. Before reliable reproduction, most people saw major artworks only by visiting churches, collections, or museums.

      
      
        Memories kept

        The very shadow of the person lying there fixed for ever! ... I would rather have such a memorial of one I dearly loved, than the noblest artist's work ever produced.

        Elizabeth Barrett Browning, 1843 — On first seeing a daguerreotype, in a letter to Mary Russell Mitford. Preserving a likeness used to require a painted portrait; many families had no accurate image of relatives who died.

      
      
        Reading after the eyes fail

        It is not twenty years since there was discovered the art of making spectacles ... one of the best and most necessary in the world. I myself saw the man who discovered it, and I talked with him.

        Friar Giordano da Pisa, 1306 — A sermon at Santa Maria Novella, Florence. Age-related vision loss was common, and before spectacles it could end reading and other close work.

      
      
        Distant messaging

        Of all the marvellous achievements of modern science, the Electric Telegraph is transcendently the greatest and most serviceable to mankind. It is a perpetual miracle, which no familiarity can render commonplace.

        Briggs & Maverick, 1858 — The Story of the Telegraph. For most of history, messages traveled only as fast as the person who carried them. Receiving a reply from far away could take weeks or months.

      
      
        Books unchained

        A great good, and almost a divine benefit to the world.

        Jakob Wimpfeling, 1505 — The German humanist, on the new art of printing. A hand-copied book was valuable enough that libraries chained theirs to the reading desks.

      
      
        The kitchen

        It’s nine. A chapter ends, and you stretch and wander into the kitchen. You’re not exactly sure what you want, so you aimlessly rifle through your fruit bowl, open and close the door to the fridge, and settle on a cup of tea. You lean against the counter and let your mind wander as the water comes to a boil.

      
      
        Clean water on tap

        Water! Water! is the universal note which is sounded through every part of the city, and infuses joy and exultation into the masses.

        Philip Hone, 1842 — On the arrival of Croton water in New York City, in his diary. Manhattan’s wells shared soil with its privies and burial grounds; the cholera epidemic ten years earlier had killed 3,515 New Yorkers.

      
      
        Fruit from afar

        Like lovers' kisses, she biteth — she is a pleasure bordering on pain from the fierceness and insanity of her relish.

        Charles Lamb, 1822 — On the rapture of the pineapple. In eighteenth-century Britain, a pineapple was costly enough that hostesses sometimes rented one for the evening rather than eat it.

      
      
        Cold kept indoors

        The first transport of ice from the shores of the United States to the banks of the Ganges is an event of no mean importance ... the names of those who planned and have successfully carried through their adventure at their own cost, deserve to be handed down to posterity with the name of other benefactors of mankind.

        The Calcutta Courier, 1837 — On the arrival of New England pond-ice in tropical India. Without cold storage, perishable food like dairy and meat spoiled within a day, and most foods could not be kept or eaten out of season.

      
      
        Eden in jars

        It is said that these things come from the earthly paradise; for the wind blows down the trees in paradise, just as the wind blows down the dry wood in the forests of our own land.

        Jean de Joinville, c. 1309 — On merchants who netted ginger, cinnamon and rhubarb from the Nile. In medieval price lists, a pound of ginger sold for the price of a sheep; a pound of saffron, the price of a horse.

      
      
        The back room

        At ten, the night starts to wind down. You wash your face, then wash down a pill with a glass of water. As you brush your teeth, you make a mental note of the last few chores you need to cross off the list tomorrow morning before heading to the airport.

      
      
        Smallpox made historical

        You have erased from the calendar of human afflictions one of its greatest. ... Future nations will know by history only that the loathsome smallpox has existed, and by you has been extirpated.

        Thomas Jefferson, 1806 — In a letter celebrating Edward Jenner’s vaccine, sent to Jenner’s nephew. Smallpox killed about three of every ten people it infected, and in Jenner’s century it killed an estimated four hundred thousand Europeans a year.

      
      
        Pain, interrupted

        Before whom, in all time, surgery was agony; by whom pain in surgery was averted and annulled; since whom, science has controlled pain.

        Epitaph of W. T. G. Morton, 1871 — Morton first publicly demonstrated ether anaesthesia. Before anesthesia, operations were performed with the patient conscious, and the primary means of managing pain were speed, alcohol, and opium.

      
      
        The end of the outhouse

        It just felt like I was the wealthiest person in the world. It felt great not to have to go outside to go to the restroom.

        Patty Doak, 2003 — Recalling her family's first indoor bathroom, rural Iowa. Well into the twentieth century, most rural American homes had no indoor bathroom, and every gallon of water for cooking, washing, and bathing was carried in by hand.

      
      
        Freedom on two wheels

        I think it has done more to emancipate women than anything else in the world. I stand and rejoice every time I see a woman ride by on a wheel.

        Susan B. Anthony, 1896 — Interviewed by Nellie Bly for the New York World. The safety bicycle opened up new possibilities for independent travel, especially for women under restrictive social rules.

      
      
        The washtub retired

        Come, Muse, and sing the dreaded Washing-Day.
Ye who beneath the yoke of wedlock bend,
With bowed soul, full well ye ken the day

        Anna Laetitia Barbauld, 1797 — From her poem 'Washing-Day.' A household wash meant hauling and heating water by the barrel, then scrubbing, rinsing, and wringing every piece by hand; it filled an entire day each week.

      
      
        The queen of inventions

        What philanthropy failed to accomplish, what religion, poetry, eloquence, and reason had sought in vain, has been produced by — the Sewing Machine.

        Godey's Lady's Book, 1860 — From 'The Queen of Inventions,' in the era's leading women's magazine. Before the machine, most people owned only two or three outfits, and a single new shirt meant some fourteen hours of hand stitching.

      
      
        Warmth in every room

        It is so cold that the freezing of the ink on the point of my pen renders it difficult to write. We have had the thermometer at 12°.

        Thomas Jefferson, 1796 — In a letter to his son-in-law, the ink freezing as he wrote. Bedrooms in winter often fell close to the temperature outside, and it was not unusual to wake up to a frozen washbasin.

      
      
        The old wish to fly

        I sometimes think that the desire to fly after the fashion of birds is an ideal handed down to us by our ancestors who, in their grueling travels across trackless lands in prehistoric times, looked enviously on the birds soaring freely through space, at full speed, above all obstacles, on the infinite highway of the air.

        Wilbur Wright, 1908 — Remarks at a banquet of the Aéro-Club de France, Paris. Before flight, crossing an ocean took a week or more at sea, and emigrating across one often meant never seeing your family again.

      
      
        At eleven, you switch off the lights, silence your phone, and lie down to sleep. As your head hits the pillow, you idly wonder what people slept on before mattresses.

      
      


  

  
  
      All the items in this room were once out of reach; some not yet invented, others too rare or costly for the vast majority of people. Today, most of us lucky enough to live with them walk past without a second thought.

      It is to humanity’s credit that we remain restless in the midst of all of this progress. We continue to look forward, pushing the frontier further with new treatments, new tools, and new institutions that will help future generations in ways we can’t even picture yet.

      But our lives today are a gallery of past generations’ heroic efforts to do the same. It serves us, and honors them, to recapture whenever possible the old sense of awe at these wonders that have long since become commonplace.
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            Probably the single best thing to happen to me in my career was having had Kellan placed in charge of me. I stuck around long enough to see Kellan’s technical decisionmaking start to bear fruit. I learned a great deal from this, but I also learned a great deal as a result of this. I would not have been free to become the engineer that wrote Data Driven Products Now! if Kellan had not been there to so thoroughly stick the landing on technology choices.



  
  Being inspirational as always.


In the year since leaving Etsy, I’ve resurrected my ability to care about technology. And my thoughts have crystallized to the point where I can write them down coherently. What follows is a distillation of the Kellan gestalt, which will hopefully serve to horrify him only slightly.


Embrace Boredom.

Let’s say every company gets about three innovation tokens. You can spend these however you want, but the supply is fixed for a long while. You might get a few more after you achieve a certain level of stability and maturity, but the general tendency is to overestimate the contents of your wallet. Clearly this model is approximate, but I think it helps.


If you choose to write your website in NodeJS, you just spent one of your innovation tokens. If you choose to use MongoDB, you just spent one of your innovation tokens. If you choose to use service discovery tech that’s existed for a year or less, you just spent one of your innovation tokens. If you choose to write your own database, oh god, you’re in trouble.


Any of those choices might be sensible if you’re a javascript consultancy, or a database company. But you’re probably not. You’re probably working for a company that is at least ostensibly rethinking global commerce or reinventing payments on the web or pursuing some other suitably epic mission. In that context, devoting any of your limited attention to innovating ssh is an excellent way to fail. Or at best, delay success [1].


What counts as boring? That’s a little tricky. “Boring” should not be conflated with “bad.” There is technology out there that is both boring and bad [2]. You should not use any of that. But there are many choices of technology that are boring and good, or at least good enough. MySQL is boring. Postgres is boring. PHP is boring. Python is boring. Memcached is boring. Squid is boring. Cron is boring.


The nice thing about boringness (so constrained) is that the capabilities of these things are well understood. But more importantly, their failure modes are well understood. Anyone who knows me well will understand that it’s only with a overwhelming sense of malaise that I now invoke the spectre of Don Rumsfeld, but I must.



  
  To be clear, fuck this guy.


When choosing technology, you have both known unknowns and unknown unknowns [3].



  	A known unknown is something like: we don’t know what happens when this database hits 100% CPU.

  	An unknown unknown is something like: geez it didn’t even occur to us that writing stats would cause GC pauses.




Both sets are typically non-empty, even for tech that’s existed for decades. But for shiny new technology the magnitude of unknown unknowns is significantly larger, and this is important.


Optimize Globally.


I unapologetically think a bias in favor of boring technology is a good thing, but it’s not the only factor that needs to be considered. Technology choices don’t happen in isolation. They have a scope that touches your entire team, organization, and the system that emerges from the sum total of your choices.


Adding technology to your company comes with a cost. As an abstract statement this is obvious: if we’re already using Ruby, adding Python to the mix doesn’t feel sensible because the resulting complexity would outweigh Python’s marginal utility. But somehow when we’re talking about Python and Scala or MySQL and Redis people lose their minds, discard all constraints, and start raving about using the best tool for the job.


Your function in a nutshell is to map business problems onto a solution space that involves choices of software. If the choices of software were truly without baggage, you could indeed pick a whole mess of locally-the-best tools for your assortment of problems.




  The way you might choose technology in a world where choices are cheap: "pick the right tool for the job."


But of course, the baggage exists. We call the baggage “operations” and to a lesser extent “cognitive overhead.” You have to monitor the thing. You have to figure out unit tests. You need to know the first thing about it to hack on it. You need an init script. I could go on for days here, and all of this adds up fast.




The way you choose technology in the world where operations are a serious concern (i.e., "reality"). 


The problem with “best tool for the job” thinking is that it takes a myopic view of the words “best” and “job.” Your job is keeping the company in business, god damn it. And the “best” tool is the one that occupies the “least worst” position for as many of your problems as possible.


It is basically always the case that the long-term costs of keeping a system working reliably vastly exceed any inconveniences you encounter while building it. Mature and productive developers understand this.


Choose New Technology, Sometimes.

Taking this reasoning to its reductio ad absurdum would mean picking Java, and then trying to implement a website without using anything else at all. And that would be crazy. You need some means to add things to your toolbox.


An important first step is to acknowledge that this is a process, and a conversation. New tech eventually has company-wide effects, so adding tech is a decision that requires company-wide visibility. Your organizational specifics may force the conversation, or they may facilitate developers adding new databases and queues without talking to anyone. One way or another you have to set cultural expectations that this is something we all talk about.


One of the most worthwhile exercises I recommend here is to consider how you would solve your immediate problem without adding anything new. First, posing this question should detect the situation where the “problem” is that someone really wants to use the technology. If that is the case, you should immediately abort.



  
  I just watched a webinar about this graph database, we should try it out.


It can be amazing how far a small set of technology choices can go. The answer to this question in practice is almost never “we can’t do it,” it’s usually just somewhere on the spectrum of “well, we could do it, but it would be too hard” [4]. If you think you can’t accomplish your goals with what you’ve got now, you are probably just not thinking creatively enough.


It’s helpful to write down exactly what it is about the current stack that makes solving the problem prohibitively expensive and difficult. This is related to the previous exercise, but it’s subtly different.


New technology choices might be purely additive (for example: “we don’t have caching yet, so let’s add memcached”). But they might also overlap or replace things you are already using. If that’s the case, you should set clear expectations about migrating old functionality to the new system. The policy should typically be “we’re committed to migrating,” with a proposed timeline. The intention of this step is to keep wreckage at manageable levels, and to avoid proliferating locally-optimal solutions.


This process is not daunting, and it’s not much of a hassle. It’s a handful of questions to fill out as homework, followed by a meeting to talk about it. I think that if a new technology (or a new service to be created on your infrastructure) can pass through this gauntlet unscathed, adding it is fine.


Just Ship.

Polyglot programming is sold with the promise that letting developers choose their own tools with complete freedom will make them more effective at solving problems. This is a naive definition of the problems at best, and motivated reasoning at worst. The weight of day-to-day operational toil this creates crushes you to death.


Mindful choice of technology gives engineering minds real freedom: the freedom to contemplate bigger questions. Technology for its own sake is snake oil.


Update, July 27th 2015: I wrote a talk based on this article. You can see it here.






    	
      [bookmark: f1]
      Etsy in its early years suffered from this pretty badly. We hired a bunch of Python
      programmers and decided that we needed to find something for them to do in Python,
      and the only thing that came to mind was creating a pointless middle layer that
      required years of effort to amputate.
      Meanwhile, the 90th percentile search latency was about two minutes.
      Etsy didn't fail,
      but it went several years without shipping anything at all. So it took longer to succeed than it needed to.
    

    	
      [bookmark: f2]
      We often casually refer to the boring/bad intersection of doom as
      “enterprise software,” but that terminology may be imprecise.
    

    	
      [bookmark: f3]
      In saying this Rumsfeld was either intentionally or unintentionally
      alluding to the Socratic Paradox.
      Socrates was by all accounts a thoughtful individual in a number of ways that Rumsfeld is not.
    

    	
      [bookmark: f4]
      A good example of this from my experience is
        Etsy’s activity
        feeds. When we built this feature, we were working pretty hard to consolidate
        most of Etsy onto PHP, MySQL, Memcached, and Gearman (a PHP job server).
        It was much more complicated to implement the feature on that stack than it
        might have been with something like Redis (or maybe not).
        But it is absolutely possible to build activity feeds on that stack.
      

      An amazing thing happened with that project: our attention turned
        elsewhere for several years. During that time, activity feeds scaled up
        20x while nobody was watching it at all. We made no changes
        whatsoever specifically targeted at activity feeds, but everything worked
        out fine as usage exploded because we were using a shared platform.
        This is the long-term benefit of restraint in technology choices in a nutshell.
      

      This isn’t an absolutist position--while activity feeds stored in
      memcached was judged to be practical, implementing full text search with
      faceting in raw PHP wasn't. So Etsy used Solr.
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Kubernetes on Oxide: How customer needs shaped our integrations

oxide.computer · 126 points · Discussion

In late 2024, customers and prospects were eager to run Kubernetes on Oxide, but
we had no supported integrations to help them do it.
Kubernetes and Oxide are a natural fit. Kubernetes defines the infrastructure
behavior it expects through standard extension points, while Oxide exposes the
primitives needed to implement that behavior through APIs. The foundation for
integration was there. What was missing was the software and an understanding of
which integrations customers actually needed.
That was the situation when I joined Oxide as its first Solutions Software
Engineer,[1]
focused on building software to solve customer problems. My first assignment was
to make it easier to deploy and operate Kubernetes on Oxide.
In my first week, I was handed two resources to help me get started:
	A customer-submitted pull request for a Rancher node driver

	An early draft of RFD 493 Initial Kubernetes Integrations



What began with those two resources grew into a team effort shaped by a feedback
loop. Rather than design integrations in the abstract, we followed the problems
customers encountered as they moved from provisioning clusters to operating
workloads.
This post follows those problems across the Kubernetes lifecycle rather than in
strict chronological order. Different provisioning workflows led us to Rancher,
Omni, and Cluster API. Running clusters required infrastructure reconciliation,
exposing applications revealed networking gaps, and stateful workloads exposed
storage constraints. At each stage, customer workflows exposed the next gap,
shaping both the integrations we built and the platform work still ahead.

How do I provision a Kubernetes cluster on Oxide?
The first gap we tackled was provisioning. Our immediate goal was to unblock the
customer who had submitted the Rancher node driver pull request. Working through
their use case would also give us firsthand experience creating Kubernetes
clusters on Oxide and help us uncover the next problems to solve.
No single provisioning approach fit all customers' workflows, so we ended up
publishing three integrations.
Rancher Node Driver
Before we could maintain the customer-submitted integration, we needed to
understand the workflow it supported. I had never used Rancher or worked with a
node driver, so reviewing the contribution meant learning both.
A Rancher node driver is an executable plugin that teaches Rancher how to
create and manage virtual machines on a particular infrastructure platform.
The Oxide
Rancher node driver translates those operations into Oxide API requests. Once
installed in Rancher, it lets customers provision Oxide instances as nodes in
Rancher-managed Kubernetes clusters.
Testing confirmed that the customer’s implementation worked. I merged the pull
request, added CI/CD and documentation improvements, and published the initial
release. Oxide officially had its first Kubernetes integration—​and a customer
was already using it successfully in production!
If you’re a Rancher shop looking to run Kubernetes on Oxide, see our
Rancher guide to
get started.

Omni Infrastructure Provider
Customers expressed interest in using Sidero Labs' Omni to provision Kubernetes
clusters running Talos Linux. Omni connects to infrastructure platforms through
infrastructure providers, programs that create Talos Linux instances and
register them with Omni.
With KubeCon North America 2025 a few months away, we saw an opportunity to
partner with Sidero Labs to build and showcase an Oxide infrastructure provider
for Omni. We had seven weeks to complete it before our Oxide+Sidero
event.[2]
Building against a second provisioning platform would also test Oxide’s APIs
across distinct customer workflows.
The integration work uncovered several issues across Omni and Talos Linux. I
brought those issues to Sidero Labs in
siderolabs/omni#1633,
where their team was eager to work with us—​a lovely reminder of
RFD 68 Partnership as Shared Values.
The most memorable issue was
siderolabs/talos#11948.
Oxide uses a FAT12 filesystem for cloud-init user-data, not ISO 9660, but
Talos’s filesystem probe only attempted to read an ISO 9660 superblock from the
NoCloud configuration disk. When that read failed, the probe stopped instead of
trying other formats such as VFAT or MS-DOS. As a result, Talos never read the
Oxide user-data containing the configuration needed to join Omni. The fix would
not be released in time for KubeCon, leaving us with a rather funny workaround.
The workaround right now is to pad the user-data with comments to increase its
size enough that it uses an ISO 9660 superblock.


KubeCon arrived and we hosted an
Oxide+Sidero
event to showcase the
Oxide infrastructure provider for Omni.
Customers could now use this infrastructure provider to provision Oxide
instances running Talos Linux as nodes in Omni-managed Kubernetes clusters.
If you’re an Omni or Talos Linux shop looking to run Kubernetes on Oxide, see
our Omni guide to
get started.

Cluster API Provider
We knew we wanted to build an infrastructure provider for Kubernetes Cluster API
(CAPI) when we first wrote RFD
493 Initial Kubernetes Integrations. Cluster API offered something our first
two integrations did not—​an upstream, provider-extensible API for managing
clusters without requiring a third-party platform like Rancher or Omni.
CAPI lets operators declaratively create, scale, upgrade, and delete Kubernetes
clusters through Kubernetes custom resources. Infrastructure providers handle
the platform-specific work, such as creating and deleting virtual machines.
Building one is a significant investment. At the time, customer demand and
engineering capacity did not yet justify that investment, so the project was
deferred.
Eventually, both changed. Customers began asking for a CAPI provider, and the
Solutions Software Engineering team grew. My teammates Josh and Brandon took
ownership of the work and released
Cluster API
Provider Oxide (CAPOx), giving customers a Kubernetes-native way to provision
clusters on Oxide.
The Cluster API workflow also exercises several of our other integrations,
allowing us to dogfood[3]
the end-to-end cluster workflow. The
Kubernetes Image Builder
uses our
Packer plugin
to create CAPI-ready Oxide VM images, which CAPOx uses when provisioning
instances. Clusters provisioned with CAPOx also use the separately installed
Oxide cloud
controller manager (CCM) to integrate Kubernetes with Oxide at runtime.
If you want to provision Kubernetes clusters on Oxide with Cluster API, see our
Cluster API
guide to get started.



How does Kubernetes track Oxide instances?
Provisioning integrations create and manage Oxide instances, but they do
not reconcile those instances with Kubernetes Node objects. Without that
reconciliation, a cluster could not reliably determine whether an unreachable
Kubernetes node was temporarily unavailable or whether its backing Oxide
instance had been deleted.
We needed a component that ran in each cluster, spoke to the Oxide API,
and continuously reconciled Oxide infrastructure with Kubernetes state.
Kubernetes provides a standard extension point for this purpose: the
cloud controller manager (CCM).
A CCM lets infrastructure-specific controllers integrate Kubernetes resources
with an infrastructure provider’s API without adding provider-specific code to
Kubernetes itself.
We built the
Oxide cloud
controller manager to connect Kubernetes with Oxide. Its node controller keeps
Kubernetes Node objects synchronized with their backing Oxide instances,
recording details such as instance IDs and network addresses, and reporting
whether each instance is running, shut down, or no longer exists. Kubernetes
uses this information to initialize nodes and safely remove them when their
backing instances are deleted.
The CCM does not create instances or provision clusters. That remains the job
of provisioning integrations such as the Rancher node
driver, the Omni infrastructure provider,
and CAPOx. Instead, it provides a runtime integration
shared across those provisioning workflows.
Importantly, building the CCM gave us a durable extension point inside each
cluster. As Oxide evolves, we can add new infrastructure-aware controllers to
the CCM rather than update every provisioning integration.
With that runtime extension point in place, we could address another layer of
the Kubernetes experience: exposing applications. The CCM architecture also
defines a service controller for Kubernetes LoadBalancer services, giving us a
place to address the next customer problem.


How do I use LoadBalancer services?
One of the capabilities customers expect from cloud-integrated Kubernetes
is support for Service objects of type LoadBalancer. When a user creates
one, Kubernetes asks the cloud provider’s service controller to provision the
necessary infrastructure and publish its address in the Service status. There
was just one problem: Oxide did not yet offer a native load balancer.
Oxide did, however, have floating IPs. Floating IPs are addresses from a
rack’s external IP pools that can be attached to and detached from instances,
making those instances reachable from outside their VPCs. Using floating IPs
offered a way to unblock LoadBalancer services. A floating IP would deliver
traffic to a single Kubernetes node, and the Kubernetes Service dataplane
could distribute that traffic to the appropriate pods.
Making that work required accounting for how Oxide floating IPs appear to an
instance. They are transparent to the guest in two important ways. First, Oxide
translates the destination address of inbound traffic to the instance’s internal
IP before sending the traffic to the instance. Second, the instance has no
network interface configured with the floating IP.
The resulting traffic flow looks like this:
Traffic flow to a LoadBalancer service using floating IPs.
┌────────────────────────────────────────────────────────────┐
│ Client                                                     │
│ Request to floating IP: 45.154.216.233:80                  │
└────────────────────────────────────────────────────────────┘
                               │
                               ▼
┌────────────────────────────────────────────────────────────┐
│ Oxide networking                                           │
│ Translates destination to internal IP: 172.30.0.5:80       │
└────────────────────────────────────────────────────────────┘
                               │
                               ▼
┌────────────────────────────────────────────────────────────┐
│ Kubernetes node                                            │
│ Packet arrives at internal IP: 172.30.0.5:80               │
└────────────────────────────────────────────────────────────┘
                               │
                               ▼
┌────────────────────────────────────────────────────────────┐
│ Kubernetes Service dataplane                               │
│ Selects a Service endpoint                                 │
└────────────────────────────────────────────────────────────┘
                               │
                               ▼
┌────────────────────────────────────────────────────────────┐
│ Pod                                                        │
│ Receives traffic on its target port                        │
└────────────────────────────────────────────────────────────┘


That address translation created a subtle integration problem. The Kubernetes
Service dataplane needed to treat the node’s internal IP as a Service
frontend because that was the destination address packets actually carried when
they reached the guest. The service controller therefore publishes two entries
in status.loadBalancer.ingress:[4]
	The attached floating IP in Proxy mode

	The node’s internal IP in VIP mode



The status entries look like this:
status:
  loadBalancer:
    ingress:
      - ip: 45.154.216.233
        ipMode: Proxy
      - ip: 172.30.0.5
        ipMode: VIP

As a result, the kubectl output looks a little unusual:
$ kubectl get service nginx
NAME    TYPE           CLUSTER-IP       EXTERNAL-IP                 PORT(S)        AGE
nginx   LoadBalancer   10.106.122.233   45.154.216.233,172.30.0.5   80:30605/TCP   37h

Users see both the floating IP and the node’s internal IP in the EXTERNAL-IP
column, even though only the floating IP is externally reachable. This is an
imperfect abstraction, but it allows us to support a common Kubernetes workflow
while waiting for a native Oxide load balancer.
This implementation currently supports externalTrafficPolicy: Cluster,[5]
which allows the selected node to forward traffic to a Service endpoint
anywhere in the cluster. If that node disappears, the CCM moves the floating
IP to another eligible node and updates the internal address in the Service
status.
When Oxide introduces a native load-balancing service, we can update the service
controller to use it without changing the Kubernetes interface. Customers will
continue creating the same LoadBalancer services and only the infrastructure
behind them will change.
To install the Oxide CCM on your cluster, see our
CCM
guide to get started.


How do I use Oxide storage in Kubernetes?
With clusters provisioned, reconciled with Oxide, and reachable from outside
their VPCs, storage for stateful workloads became the next layer to address.
Kubernetes users request persistent storage through PersistentVolumeClaim
objects and expect a
Container Storage
Interface (CSI) driver to create, attach, and mount the underlying volumes.
Oxide had disks, but Kubernetes had no native way to manage their lifecycle.
Without an Oxide CSI driver, customers could deploy a third-party Kubernetes
storage system such as Longhorn. Longhorn provides
its own CSI driver and replicates data across disks attached to Kubernetes
workers. However, using Longhorn meant backing its replicas with Oxide
distributed disks, which already store three replicas on distinct sleds.
Layering one replicated storage system on another can create substantial write
fan-out. When a three-replica Longhorn volume is backed by three-way-replicated
Oxide distributed disks, one application write can fan out to as many as nine
disk writes. The exact physical write amplification depends on the workload and
configuration, but customers wanted to avoid that duplicated replication.
The introduction of
Oxide local disks
provided a way to remove the second layer of replication. Local disks have no
built-in replication and remain tied to their sled, making them well suited
to systems such as Longhorn that replicate data across Kubernetes nodes. Our
Rancher showcase
uses this approach today. It avoids stacking two replicated storage systems,
though Longhorn still manages the storage lifecycle rather than a native Oxide
integration.
For a native integration, my teammate Luiz wrote
RFD 595 Oxide CSI Plugin.
The workflow seemed straightforward on paper. When a user creates a
PersistentVolumeClaim, the CSI controller creates an Oxide distributed disk.
After Kubernetes schedules the pod, the controller attaches that disk to the
selected Oxide instance, and the CSI node plugin formats and mounts it for the
pod. If the pod is rescheduled onto another node, the controller detaches the
disk and reattaches it to the new node.
Prototyping that workflow immediately exposed a blocker. Oxide requires an
instance to be stopped before attaching or detaching a disk. Kubernetes,
however, expects a CSI driver to attach storage to a running worker after
scheduling a pod. Stopping the worker would disrupt every other workload on the
node and could trigger cascading scheduling and attachment operations.
Before we can release our CSI plugin, we need to add support for disk hot-plug
throughout the Oxide stack, from the hypervisor all the way up to the API. What
began as a Kubernetes integration has turned into a project spanning multiple
layers of the Oxide software stack.
Disk hot-plug and the Oxide CSI plugin remain under active development as of
this writing. In the meantime, customers can use software such as Longhorn with
Oxide local disks for dynamically provisioned persistent storage without
stacking two layers of replication. When the native CSI plugin ships, customers
will be able to use familiar Kubernetes storage APIs backed directly by Oxide
distributed disks with replication and durability built in.


What’s next?
The result is not a single Kubernetes integration but a growing ecosystem.
Rancher, Omni, and Cluster API provide different paths for provisioning, while
the Oxide CCM provides a shared runtime integration for node reconciliation and
LoadBalancer services. Customers already use some of these integrations in
production, and we dogfood several in our own production workloads. Together,
they provide a solid foundation to build on.
Our next step is to expand our dogfooding with the newly released Cluster API
provider. Using it to provision and operate more of our clusters will test how
these integrations work together day to day.
We still have plenty to build and polish. Our near-term work includes completing
disk hot-plug and shipping the CSI plugin, adding autoscaling support, and
extending the CCM service controller to support external subnets. Longer term,
as we ship resource tagging, OIDC support, and native load balancing, we’ll
extend our Kubernetes integrations to take advantage of them.
Building these integrations showed how the architectures of Kubernetes and
Oxide complement one another. Kubernetes gives infrastructure providers standard
extension points, while Oxide exposes infrastructure primitives through APIs.
Oxide’s hardware and software co-design lets us address integration blockers
at the layer where they belong and carry the necessary changes through the full
stack.
This work also lets us exercise our SDKs and APIs from our customers'
perspectives and turn customer friction into product improvements. That feedback
loop is how we will continue growing this ecosystem. Customer needs shaped each
integration in this post, and they will shape the next one, too.


See it in action
To see the Cluster API and cloud controller manager integrations in action,
watch the video below, in which I deploy a Kubernetes cluster on Oxide.
Deploy Kubernetes on Oxide with Cluster API


  







Original: https://oxide.computer/blog/kubernetes-on-oxide · Discussion
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Donkey.bas is 45 Years Old – 131 line of Glory

donkeybas.com · 124 points · Discussion


    

    
      
      
        Space / tap — switch lanes
          Esc — title
        

         Sound
           CRT
           Cheat
          
        

      

    

    
      About

      
        DONKEY.BAS shipped with early IBM PC DOS as a demo of color graphics and sound in BASICA.
        It was written by Microsoft co-founder Bill Gates and Neil Konzen in 1981 (version 1.10 in 1982).
        You only switch lanes — avoid the donkey, or BOOM.
      

      
        This page recreates the original CGA gameplay in JavaScript with some liberties.
        Original source: DONKEY.BAS
        · GitHub
      

    

    
  



Original: https://donkeybas.com/ · Discussion
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I built a 500k-domain search engine for makers in a weekend for $10

alexmorleyfinch.github.io · 120 points · Discussion


      
      marlin

      

      

Sunday, 2am. I couldn’t sleep and I was annoyed at search engines again. Every query I actually cared about, portfolios, zines, weird little art projects, one-person software, drowned under a foot of corporate documentation and SEO sludge. So I did the thing you do at 2am: I opened a terminal and typed out a plan.


“I want to make a search engine for myself only. There are 40-ish million domains. We can store a bit of metadata about each one. Even with 1KB each that’s 40GB, which is doable.”


By Wednesday lunch I had 560,183 homepages catalogued, an empty queue of anything worth fetching next, and a decision to stop. This is the story of that weekend: what I built, what broke, what it cost, and what I’d tell you if you wanted to build your own.


The headline, if you only read one paragraph: for about $10, an overnight GPU rental, and a few hours of steering the thing while it ran, you can have a personal search index of a few hundred thousand sites, under a gigabyte on disk. That’s the whole pitch. Everything below is how I got there and where the sharp edges are.



  Full technical details are provided separately.




[image: Search UI — query “Research”]


What I was actually trying to build


Not “index the web.” Just: find people doing stuff, art, code, hardware, poetry, little theatres, and not drown in docs.company.com. Personal, single user, no accounts. A crawler that only ever looks at homepages, a small local language model that reads each one and writes a name, two or three sentences, a category, and a handful of tags. A little search UI on top with fuzzy matching so I could type half a word and still find the right site.


I wrote down what I was explicitly not building, mostly so that agents helping me wouldn’t quietly “simplify” it into something bigger: no IP scanning, no Redis, no storing full page HTML, no recrawl scheduler, nothing multi-tenant. Ignore was just a checkbox on a category, applied at search time. The crawler still summarised ecommerce sites, I just didn’t have to look at them.


The napkin math was tens of millions of domains at roughly 1KB of metadata each, which is genuinely nothing for a Postgres box. Page text itself was never meant to be a corpus, just a scratch buffer that gets thrown away the moment the model is done with it.


The machine


Four processes, three of them on my own PC, one rented GPU that never touches the database directly:



  	A fetcher. Grabs a pending domain, tries HTTPS then HTTP, pulls the title, body text, and outbound links with a simple HTML parser, no JavaScript execution. Sets the row to “ready.”

  	A worker. Grabs a ready domain, skips the model entirely if the page is empty, parked, or a bot-challenge wall, otherwise makes one structured request to a small local model (Gemma, 4B parameters) and gets back a name, summary, category, and tags. Wipes the scratch text, enqueues the outbound links at a priority based on what kind of page they came from.

  	A steward. This one doesn’t touch the main queue at all. It samples domains from hosts that are producing suspiciously many pages, asks the model “block, keep, or unsure,” and quietly maintains a blocklist. More on why I needed this later.

  	An API and a tiny web UI. Search with filters, a page to toggle which categories are hidden, and a dashboard so I could actually see what the factory was doing instead of squinting at logs.




[image: Dashboard — pipeline, categories, Postgres size]


Everything the fetcher grabs lives directly on the domain’s own database row while it’s “in progress.” Once the model is done with it, that text gets wiped. That matters more than it sounds, because at any real scale you cannot let raw page text pile up forever. Forty million rows times a few kilobytes each adds up fast, and I only needed that text for the few seconds the model was reading it.


The web is 90% corporate, actually


The first version worked within a couple hours. Point it at a sample of domains, watch things get summarised, search for them. Great. Then, Sunday afternoon, I looked at what had actually been catalogued and it was the wrong web. Over 90% corporate sites and documentation. My seed list was skewed and the crawler had no opinions about what to chase next.


The fix wasn’t to block anything. Blocking felt tempting but wrong, because a boring corporate docs page might still link out to someone’s personal blog, and I didn’t want to lose that. Instead I weighted the queue: pages classified as “portfolio” or “zine” or “software” push their outbound links way up the priority list, pages classified as “corporate” or “docs” push theirs down. One text file, category-priority.txt, became the steering wheel for the rest of the weekend. I’d tune a number, watch what came in over the next hour, tune again.


That same afternoon I wiped the database twice because the quality was bad enough to just start over. Two bugs stood out:


One site’s summary field just said “academic-profile,” a category label the model had shoved into the wrong slot. Fix: treat a suspiciously short summary as a failure and retry once with a stricter prompt.


Another site, a GoDaddy domain-parking page with basically no real HTML, got summarised by the model as being “for the furry community.” but it had just seen the word “furry” in the hostname, with empty body, and invented an entire fandom site out of nothing. That one taught me the actual rule: trust visible text over the title, trust the title over anything guessed from the domain name, and if a page is near-empty or clearly parked, don’t even bother asking the model, just mark it and move on.


Sunday night: Tumblr is not the web


By evening the crawl had a new problem. Tumblr and Neocities blogs were showing up in such volume that they were going to become the entire index. My first instinct was to block them, which felt wrong, because Neocities specifically is exactly the aesthetic I was hunting for. The actual fix was a cap: allow the main domain always, but once a given root domain has produced more than 100 subdomains, stop enqueueing new ones from it. One pass of that rule deleted over 45,000 queued pages instantly. Tumblr still ended up contributing over 9,000 pages to the final index, since the cap only applies going forward, but it stopped being the whole story.


This was also the night the actual purpose came into focus, less “index everything,” more “find the people making things for a community.” I reseeded the crawl with about ten deliberately chosen doors: tilde communities, small independent blogging platforms, a webring or two. Almost the entire final index traces back to links found from those ten seeds, not from the seed list itself.


[image: Family share over time — Tumblr / Neocities / Blogspot]


Monday morning brought a related flavor of the same problem: forum farms and Chinese B2B vendor microsites riding a “forum” category boost into a black hole of near-identical pages. Same lesson, different category. I demoted “forum” hard and started keeping an explicit blocklist file for known mills.


Renting a GPU, badly, then well


My own GPU, a consumer card, could summarise roughly one page per second running locally. Fine for building the prompt, hopeless for actually filling an index. So I rented a cloud GPU to run the same small model at real concurrency, and this is where most of my actual debugging time went, none of it about the AI itself.


The short version: my first rental setup used a wrapper library that insisted on spinning up a distributed compute framework even for a single GPU, and that framework fought with the host machine for CPU time. I was paying for a GPU and getting throttled by CPU contention I never asked for. Threw that away, ran the plain open source inference server instead, no wrapper. Hit a crash on cold start at high concurrency, which turned out to be a memory spike during the first batch, not a steady-state problem, fixed by ramping concurrency up gradually instead of slamming it at full speed from a cold start.


The machine that actually did the job was a mid-range workstation GPU with a full, unshared set of CPU cores attached. That distinction, a dedicated CPU slice versus an impressively named but shared one, may have mattered more than the GPU model itself. Sustained throughput on that box was around 600 summaries a minute, at a rental cost of about thirty five cents an hour. That’s roughly a dollar to catalogue a hundred thousand sites.


Ballpark napkin math at those rates, assuming you can keep the GPUs fed and they scale roughly linearly. Renting two or three GPUs costs about the same for a given milestone, because each one runs for less wall-clock time; you mostly buy days back:



  
    
      	Sites
      	Approx. cost
      	1 GPU
      	2 GPUs
      	3 GPUs
    

  
  
    
      	10k
      	~$0.10
      	~17 min
      	~8 min
      	~6 min
    

    
      	100k
      	~$1
      	~3 hrs
      	~1.5 hrs
      	~1 hr
    

    
      	1M
      	~$10
      	~1.2 days
      	~14 hrs
      	~9 hrs
    

    
      	10M
      	~$100
      	~12 days
      	~6 days
      	~4 days
    

  



Those figures lean on the best of the three setups I actually tried. Sustained throughput across them looked like this:


[image: Observed throughput across three GPU setups]



  * The 4090 run used the Vast.ai / vLLM wrapper with the CPU pegged — GPU underutilised. The PRO 4500 numbers are the plain vLLM setup with a dedicated CPU slice.




The GPU/CPU utilisation data came from the servers own management UI, where I noticed CPU was +90% while GPU was between 30-50%. I never benchmarked the GPU/CPU on the RTX PRO 4500 because it was an overnight run just for clearing the priority queue and wrapping things up. I got the token throughput values from the server logs. Hour by hour, the weekend looked quiet for most of Monday and Tuesday, then the good box held near 600 pages a minute until the queue was empty:


[image: Weekend completion rate — done pages per minute]


Inventing a second worker at midnight


Late Monday night, staring at the crawl still running, I asked myself something like: at this scale I can’t manually watch for bad spirals, could I have a second small process sample five, then ten, completed pages from any domain that’s producing suspiciously many, and ask the model itself whether to block it?


That became the steward, and it’s the single addition that let the index grow from around 65,000 pages to 560,000 without me babysitting it. It sat on the same local card and LM Studio I’d used for prompt work, so spiral judgements never competed with the rented GPU that was filling the index. Over the run it blocked 177 problem domains on its own, almost entirely hotel and booking mills, and correctly left alone things like universities and legitimate large platforms that just happen to have a lot of subdomains.


What the numbers actually looked like


[image: Index snapshots — Sunday evening through Wednesday noon (UTC)]


Watching this over four days was genuinely the fun part. Early on, blogs and personal sites made up over half the index. That was mostly Tumblr and Neocities flooding in. By the end that share had dropped to about 12%. Not because I found fewer personal sites. I found more of everything, but the crawl matured into a much broader mix: nonprofits, community sites, software projects, magazines, museums, podcasts.


The nonprofit category alone ended with almost 27,000 real organisations. I spot checked a sample and it’s genuinely full of things like food banks, wildlife charities, and civic groups. That’s the kind of result that makes the weekend feel worth it, a category I barely thought about at the start turning into one of the strongest parts of the index.


Eventually the prioritised categories ran dry and the crawler started clearing the zero-priority backlog, the stuff that had been queued the whole time but never bubbled up. That backlog is a fair cross-section of the raw internet with none of the curation. So right on schedule, once nothing was left to prioritise ahead of it, the model started cataloguing a wave of adult sites.


Roughly 15% of everything crawled ended up as “empty,” meaning the page was either a bare JavaScript shell my simple HTML parser couldn’t see through, or a bot-detection wall. I never built a fallback that actually renders JavaScript, on purpose, since it would have meant running a full browser at scale, which is a different and much more expensive project. Some of the most aesthetically perfect sites for what I was hunting for are sitting in that empty bucket right now, which stings a little, but was the right tradeoff for a weekend budget.


The part that will actually bite you at scale


If you try this yourself, the crawling and the GPU renting are the fun, satisfying parts. The part that quietly becomes a mess is category and tag handling. I let the model invent its own category and tag names freely, on the theory that it would teach me the taxonomy instead of me guessing one upfront. That was the right call for getting started fast. It also means I ended up with 671 distinct categories, many used exactly once, and over 121,000 tags, more than half used only a single time, mostly because the model spells things slightly differently call to call. I wrote a manual merge tool to clean the worst of it up by hand. That does not scale past a hobby project. If you’re building something bigger than a weekend index, decide up front whether you’re going to constrain the model to a fixed list of categories or budget real time for cleanup, because “just let the model freestyle” catches up with you fast.


The other genuine scaling issue is prompt and crawl steering itself. None of the fixes above came from a clever one-shot prompt. They came from watching production data at several points over the weekend and nudging weights, one file, a handful of numbers, based on what the crawl was actually doing. That loop, look at real output, adjust one lever, watch again, did more work than any amount of upfront planning would have.


So, should you build one


If you want a search engine that only returns the kind of thing you actually go looking for, yes, I think this is very doable in a weekend, and cheap enough that the GPU bill isn’t the reason not to try. The rough shape that worked for me: split fetching from summarising so a slow network connection never leaves an expensive GPU idle, weight your crawl queue instead of hard-blocking categories you don’t want yet, cap subdomains instead of banning whole platforms, skip the model entirely on empty or parked pages, and build some kind of automated sink-detector once you’re past the size where you can eyeball the incoming pages yourself.


I’m not planning to host or release my own production database, at least not right now, so I can’t hand you my 560,000 sites directly. But the code is going up as open source, so you can point your own crawl wherever your own curiosity leads.


Repo: Marlin - from Finding Nemo, on a search accross the ocean


[image: Search UI — query “Art”]



      
      
      
    



Original: https://alexmorleyfinch.github.io/marlin/history/v1/article/the_birth.html · Discussion
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Where did the old web go? We followed 657,607 links to find out

0.mk · 85 points · Discussion

An old 0.mk database backup held 657,958 links created between 2009 and 2014, along with their click counts. We restored 657,607 of those records as pre-2015 links and followed every destination in August 2026. Of 655,178 safe, crawlable link records, 76.7% no longer returned a loading page.
Most 0.mk users were in Macedonia, so this is not a census of the entire web. It is a large surviving record of what one online community shared during that period, including local news, personal blogs, photo hosts, forums, and the major platforms of the time.
When 0.mk started in 2009, it was a passion project built by a team of three. We worked on it when we could, usually for a few hours a week around our regular jobs. Seventeen years later, one of us found an old database backup on a disk and decided to bring it back.
Here is what those six years of link creation look like, with the long silence after them:

Raw link records, not users. The 2011 spike includes one 83,398-link batch; 97.8% of 2013 records and 99.9% of 2014 records are not attached to a recovered account. The green sliver is the 2026 relaunch.
The survival test
The crawl covers all 657,607 restored link records dated through December 2014. We excluded 2,429 records whose targets were malformed, internal, credentialed, or policy-blocked, leaving 655,178 crawlable historical links:

51.24% could not connect (DNS, timeout, TLS)25.44% http error (4xx / 5xx)23.32% loaded (2xx / 3xx response)
Even that 23.3% overstates how much survived. A login wall, a parked domain full of ads, or a "this content is no longer available" notice all count as loading. A working page does not mean the original content is still there.
Why 657,607 links but 494,781 URLs? Multiple short links sometimes point to the exact same destination. There are 162,826 such repeat records. Counting each destination once leaves 494,781 distinct URLs, of which 492,620 were crawlable. Only 21.3% of those loaded. The percentage barely moves when repeated destinations are removed: 78.7% still did not load.
At the unique-URL level, 55.0% failed at the network layer after retrying uncertain results from a second network, and 23.7% returned an HTTP error. The most common HTTP result was 404, across 76,403 distinct URLs. Another 29,663 returned 403 or 429; those pages did not load for the crawler, but may be blocking automated requests rather than missing. A 403 or 429 can mean the site blocked our crawler, so "did not load" is more honest than saying every one of those pages is gone.
The same pattern appears at the domain level. Of 133,605 crawlable hostnames, only 34,827 had even one URL load. The other 98,778 had none.
2009
URLs
64.58%

Hosts
61.53%



2010
URLs
60.39%

Hosts
60.36%



2011
URLs
92.53%

Hosts
61.74%



2012
URLs
59.43%

Hosts
62.46%



2013
URLs
75.06%

Hosts
75.24%



2014
URLs
78.16%

Hosts
75.45%



Share with no loading page in the complete crawl. URL-level results count every distinct path; host-level results count each hostname once.
The 2011 split explains the strange annual totals. One account created 83,398 distinct links to pelaphptutorials.com. At URL level, 92.5% of 2011 destinations did not load. Count that host once and the figure is 61.7%, almost identical to 2010 and 2012.
The annual totals do not show a collapse in ordinary usage during 2012. Remove that one batch and 2011 falls from 103,053 records to 19,655; 2012 had 23,148. Almost all records from 2013 and 2014 are anonymous in the recovered data, and three quarters of their hostnames have no loading URL. Raw link volume is not a user-growth curve.
Many of the recognizable survivors are giants: YouTube, Wikipedia, and Google properties. Personal blogs, forums, local news sites, and photo hosts appear throughout the unavailable set. The centralized web has generally held up better than the small web.
A walk through the graveyard
The database reads like a museum of the 2010s internet. Some residents, with the number of links pointing at them:
Facebook photo CDN (fbcdn.net), none loaded835 links

Google Code, now redirects many URLs to its archive803 links

PureVolume, the old service is gone but its domain responds796 links

Rapidshare, no URL loaded139 links

Megaupload, no URL loaded71 links

Picasa Web Albums, no URL loaded69 links


People shared Facebook photos as direct CDN links; none of the 789 distinct fbcdn.net URLs behind those 835 records loaded. Yet PureVolume now returns pages for 633 of 653 distinct URLs, and Google Code loads or redirects 628 of 754. The original services are gone, but their domains respond. An HTTP response is not the same as preserved content.
The Macedonian layer
0.mk was the first Macedonian URL shortener, so the data is also a record of a national web that partly no longer exists. The links point to A1 Television (shut down 2011), and to the newspapers Utrinski Vesnik, Dnevnik, and Vest, all of which stopped publishing in 2017. Hundreds of links to local news that can no longer be read anywhere except, sometimes, the Internet Archive. The short links outlived the newsrooms.
The gems
Seventeen years of other people's bookmarks contain some treasures:
The first link ever shortened (July 14, 2009, 3:52 AM) was not a manifesto or a launch post. It was a CSS stylesheet on someone's WordPress blog. Two clicks, ever. Empires begin humbly.
On day two, someone shortened localhost. 0.mk/localhost pointed at http://127.0.0.1/. It got two clicks, each of which sent the visitor to their own machine. The shortest URL for the loneliest destination.
The shortest link points at the longest domain. 0.mk/1 has recorded 10,415 clicks while pointing to thelongestlistofthelongeststuffatthelongestdomainnameatlonglast.com, a 2000s curiosity that is itself now gone. Four characters pointing at sixty-three, for 17 years.
The longest URL we ever shortened is 38,753 characters, a 2012 CodePen link whose query string literally repeats TRYING_THE_MAXIMUM_URL. Someone was testing us. We passed, and we still have their test.
4,478 of our links point at other URL shorteners: bit.ly, TinyURL, goo.gl. A short link to a short link, twice the fragility. Google shut goo.gl down in 2025, so every one of those is now a chain with a missing middle: our half still works, and points at a service that no longer resolves. Link rot squared.
And the immortal one: 0.mk/7, created July 15, 2009, points at google.com. 95,999 clicks and counting, and it still points there today, seventeen years and one resurrection later.
Why 0.mk came back
By 2014, 0.mk's revenue did not cover hosting or the work required to keep it running. Spam was constant. Filtering it meant more engineering, and abuse reports needed someone to review them. The original team closed the service.
Seventeen years later, AI has changed that equation. It now handles much of the development, spam detection, abuse review, support, and monitoring that the old project could not afford. That made bringing 0.mk back realistic. The recovered links now run from edge machines in more than 300 cities. More about how that works is here.
How we checked
We tested every restored link dated before January 1, 2015. The crawler followed up to five redirects and retried connection failures from a second network. We counted HTTP 2xx and 3xx responses as loading, reported HTTP errors separately, and never contacted local or unsafe addresses.




Original: https://0.mk/blog/link-rot · Discussion
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Single log line is 49KB+ (ext4) / 110KB+ (btrfs) of systemd-journald disk writes

github.com · 75 points · Discussion

systemd version the issue has been seen with

257.9

Used distribution

Debian 13

Linux kernel version used

6.12.57+deb13-amd64

Component

systemd-journald

Expected behaviour you didn't see

Log writes should be within order of magnitude of syslog

Unexpected behaviour you saw

VM doing ~50 IOPS when writing 2 lines of log per second

Steps to reproduce the problem

this is exactly same issue #15292 that was closed without good reason

Step 1. Use journald in mode where it writes to hard drive.  The FS is XFS

Step 2. have constant stream of log entries going on a VM

Jan 03 13:37:01 cthylla haproxy[727]: 192.168.1.1:48550 [03/Jan/2026:13:37:01.392] f_www b_icinga/web 0/0/0/6/6 302 153 - - ---- 2/2/0/0/0 0/0 "GET / HTTP/1.0"
Jan 03 13:37:03 cthylla haproxy[727]: 192.168.1.1:36892 [03/Jan/2026:13:37:03.403] f_www b_icinga/web 0/0/0/7/7 302 153 - - ---- 2/2/0/0/0 0/0 "GET / HTTP/1.0"
Jan 03 13:37:05 cthylla haproxy[727]: 192.168.1.1:36904 [03/Jan/2026:13:37:05.416] f_www b_icinga/web 0/0/0/6/6 302 153 - - ---- 2/2/0/0/0 0/0 "GET / HTTP/1.0"
Jan 03 13:37:07 cthylla haproxy[727]: 192.168.1.1:36906 [03/Jan/2026:13:37:07.427] f_www b_icinga/web 0/0/0/6/6 302 153 - - ---- 2/2/0/0/0 0/0 "GET / HTTP/1.0"
Jan 03 13:37:09 cthylla haproxy[727]: 192.168.1.1:36912 [03/Jan/2026:13:37:09.439] f_www b_icinga/web 0/0/0/7/8 302 153 - - ---- 2/2/0/0/0 0/0 "GET / HTTP/1.0"
Jan 03 13:37:11 cthylla haproxy[727]: 192.168.1.1:36918 [03/Jan/2026:13:37:11.454] f_www b_icinga/web 0/0/0/6/6 302 153 - - ---- 2/2/0/0/0 0/0 "GET / HTTP/1.0"
Jan 03 13:37:13 cthylla haproxy[727]: 192.168.1.1:45832 [03/Jan/2026:13:37:13.465] f_www b_icinga/web 0/0/0/7/7 302 153 - - ---- 2/2/0/0/0 0/0 "GET / HTTP/1.0"
Jan 03 13:37:15 cthylla haproxy[727]: 192.168.1.1:45848 [03/Jan/2026:13:37:15.476] f_www b_icinga/web 0/0/0/6/6 302 153 - - ---- 2/2/0/0/0 0/0 "GET / HTTP/1.0"
Jan 03 13:37:17 cthylla haproxy[727]: 192.168.1.1:45856 [03/Jan/2026:13:37:17.488] f_www b_icinga/web 0/0/0/6/6 302 153 - - ---- 2/2/0/0/0 0/0 "GET / HTTP/1.0"
Jan 03 13:37:19 cthylla haproxy[727]: 192.168.1.1:45862 [03/Jan/2026:13:37:19.500] f_www b_icinga/web 0/0/0/6/6 302 153 - - ---- 2/2/0/0/0 0/0 "GET / HTTP/1.0"



Step 3. Observe the VM IO traffic.

[image: Image]
I used VM as example because the complaint in #15292 was "iotop is not accurate" (I can believe that, it's before any OS write coaelscing)  but this clearly shows traffic after every kernel mechanism  was used. So no, it isn't "kernel making lotsa iops out of it", it's slow.

Journald just uses extremely inefficient format (also  I've seen it corrupt on unclean reboot enough times to declare it's not even all that resilient) as files are also multiple times the size of what's actually written in them.




Original: https://github.com/systemd/systemd/issues/40262 · Discussion
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Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.

Original: https://aeon.co/essays/humans-did-not-invent-art-it-was-the-other-way-around · Discussion
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		No, We Have AI At Home

		Chapter 1: A Box Of Scraps

		August 13 2026



It's an interesting time to be a software dev; the transformer large language model is, in my opinion, the first really new and interesting technological development in the field in a long time. AI coding agents built on this have rapidly become core to working in this profession, and the feeling is kind of like going from doing woodworking with hand tools to using power tools, for better or for worse.

Me, I've only ever been able to trust a piece of technology if I can take it apart and put it together in my garage. The thing where you connect to a service and use a coding agent under somebody else's control bugs me; there's too many ways for this to go wrong. You'll start depending on it and then it'll get taken away from you. This whole technology is exciting, but I don't want to go and connect to some big AI data center somewhere; I want a little AI data center in every home! And we're in something of a computer parts shortage right now (or, maybe the late 2010s were a computer parts surplus?) so to keep things affordable, I'm going to have to build it out of garbage.


	
	we're gonna put an AI data center in every home

The main thing I need here is a bunch of GPUs. I need fast memory going into something that does lots of parallel matrix math and that's what a GPU is. Like I said earlier, though: everything that's designed to run any AI workload at all, or even anything that's known to be good at it, is wildly expensive right now. 

Back in 2022, a bunch of companies were trying to make the whole "cloud gaming" thing take off. You know, where you run your video games in a data center somewhere so you don't need to buy an expensive gaming PC or console. AMD took one of their workstation GPUs, gave it some extra RAM and removed all of the video outputs. They called the resulting card the "V620". It was never sold to the public, so you might not have heard of it. AMD wildly overproduced these things and then the whole cloud gaming thing didn't work out because of (in retrospect obvious) problems with lag. 

These cards aren't really designed for AI workloads and AMD's software support is notoriously bad, so these things are relatively cheap to buy from the "used server hardware" e-waste resellers on eBay. I don't think the ones I got had actually ever been used, they look basically new. They each have 32GB of pretty fast VRAM. Sure, they have a reputation for being bad at the thing I want to use them for, but how hard can it be to get this to actually work? 

Oh, they don't have fans, btw. They're server cards, they expect the server to cool them with some extremely loud blower fan. We'll get to that in a minute.


	
	fit check without fans or power cables

We're in a parts shortage here so I bought some other e-waste to tie the GPU array together. The motherboard is from the X299 platform from 2017, it's from somebody's old gaming rig and was old enough to be cheap on eBay. It has four PCIe x16 slots at the correct spacing for me to stick four GPUs side-by-side, which is the only thing I cared about here. The CPU in it is the Intel Core i9 10900X, which is the worst CPU that Intel has produced in the last twenty years; when it launched in 2019 it was a re-re-re-refreshed version of the Skylake chips, overpriced and power-hungry because Intel couldn't quite catch up with AMD's Ryzen chips at the time, either on processor design or lithography node size. Fine with me, that means it's cheap now, and it'll get the job done!

RAM and SSD were salvaged from other computers around the house. This is cheating, of course; if I had to buy them now they'd be annoyingly expensive. But the requirements here are less severe than you'd think; all of the work will be getting done on the GPU's VRAM; after the model loads from disk these mostly stay idle. If I didn't have salvage parts already, I could go pretty cheap here.

I'm powering four GPUs and Intel's least efficient processor so I got a big power supply. For some reason it was cheaper on eBay to get a 1600W one instead of a 1200W one. I don't expect to be drawing that much power constantly, but I need it to handle everything turning on at once during startup. 

Splurged on a new case and fans. Oh, right, the fans! Those data center GPUs do not have cooling fans, they expect airflow from a wall of server fans. There's a bunch of 3D-printable fan shroud models online if you want to cool one of these cards, but if you stack up four of them side-by-side these all seem suboptimal; they either use a tiny super-loud 40mm fan right at the end, or they stick out way to the side and you can't put a bunch of cards next to each other. Four dual-slot cards next to each other is a width of about 160mm, so what I really want is two 80mm server fans right there, blowing over the cards' heatsinks. 


	
	I've been using OnShape for this kind of thing lately, it's good

So I modeled and then printed a shroud that would attach an 80mm fan to two cards.1 The cards had some kind of metal cable guide fin on the back, held on by little screws; I used those screw-holes to attach the shroud. There's a cutout in there for the electrical connectors and four holes to mount the fans to the back. I printed this out of carbon fiber ASA, but probably boring old PLA would have worked just fine. 

I got these 10,000 RPM fans because I wanted to make sure I was moving enough air, and they were the same price as slower fans. They are really loud! I wanted the motherboard to control their speed based on the GPU temperature, and this didn't work at first, so I just wore ear protection during initial setup. 


	
	fits like glove

The box didn't want to boot at first. I probably spent an hour over here wearing earpro standing in the garage playing around with BIOS settings until I figured out which PCIe settings needed to get set in order for the motherboard to actually start up with all four cards connected. (you gotta enable Resizable BAR and MMIO High Size, in two separate menus deep in the advanced option settings, because nobody in 2017 thought you would plug this much VRAM into this board). Around this time I also realized that I didn't have Ethernet in the garage, so I started cutting holes in the drywall at 11:00 PM. 


	
	this is a totally normal thing to do

Anyway! After those few false starts, I got this thing to boot and started installing Ubuntu 24.04 on there. With earplugs in and still no fan control, I compiled a build of my favorite inference server, the excellent llama.cpp, and tested out the Gemma4 model, which fits comfortably into one card. This was my favorite local model when I was playing around on a single GPU workstation and it tested out pretty well; not quite as fast as it did on the RTX 3090 that I used to have, but not badly at all. Then I spin up Deepseek V4 Flash, which was the real target for this build. It's slow! At this point I have no idea how to make it fast (more on that next chapter), I just wanted to see if it would fit, and it did. 

Back to the fans! Again I cannot stress enough how loud these are. At full blast you can hear them through the walls of the house, and this thing just does not require full blast. The initial plan was to control the fans using the motherboard's built-in fan control, but this board refuses to control different fans at different speeds. Apparently this is common for motherboards from Supermicro. So I built a fan controller instead; I have a whole box of off-brand Arduino Nano clones that I got from Aliexpress in the pre-tariff days; I dug up some code I wrote for a microcontrollers class in college over a decade ago to run a PWM motor and cleaned it up.

The fan controller just gets a percentage from the server; I need a script on the server to read temperatures and scale the fan speed appropriately. And it's an AI server, so I had it write its own fan control script; it seemed fitting. Deepseek V4 Flash is quite capable of this, with the usual amount of guidance and human interaction you need to get decent software out of a lightweight AI model.2 We had a funny moment in there when I told it to think of something to heat up the GPUs so I could test the script, and it starts writing a PyTorch script to do matrix multiplication, and I tell it "no, you are running on these cards, you exist in a llama.cpp instance on this computer, just saying anything will load up the cards" and it had a brief existential crisis. Adorable!

The controller itself is on a prototyping breadboard that I just stuffed into the server case. I put a bit of electrical tape on it so it doesn't short against the case. 


	
	It'll probably be fine! Don't worry about it.

At this point the box is pretty stable, I've tested the GPUs out, and I'm ready to really dive into how to get it to run fast, which I'll talk about in the next chapter. 








Original: https://jdagostino.github.io/ai-pt1-box-o-scraps/index.html · Discussion
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[image: Title slide: Understanding is the new bottleneck. Geoffrey Litt, Design Engineer at Notion.]


Hot take: I think it's still important to understand the code that our agents write!

In this talk I'll explain why that's the case, and show some ideas for how to efficiently understand code. Alright, let's dive in.






[image: Cartoon of a person surrounded by a growing pile of agent-written code.]


Agents are writing more and more code for us, and we all know it's getting harder to keep up.

But the good news is: there are many ways to understand code! Reading diffs line by line is not the only way.






[image: Slide listing techniques: code explainer docs, quizzes, micro-worlds.]


Most of this talk will be about techniques I have found helpful to understand systems my agents are building:


  	Code explainer docs

  	Quizzes to check my understanding

  	Micro-worlds that I can play with to understand the system



But first we have to ask a more basic question…





Why understand?


[image: Slide reading: Why understand?]


Why? Why understand?

Aren't we supposed to be taking ourselves out of the loop now, and letting the agents loop themselves? As the agents get smarter, doesn't it become less important for us to be in the details?

I think many people — even those who are pro-understanding — have a slightly incorrect answer to this question!






[image: Slide: understand to verify.]


One possible answer: we understand to verify. We check the agent's work, we see if it's correct.

Correct can mean many things: does it match the spec, is it well architected… but it's fundamentally a thumbs-up / thumbs-down question.






[image: Slide about agents getting better at verifying their own work.]


Here's the thing: the agents are getting better and better at verifying their own work. And this is good! I like it when my agent doesn't make mistakes.

But hmm. Where does that leave us humans?






[image: Slide: understand to participate.]


That's where another answer comes in: we can understand to participate.

You can learn what the agent is doing to make sure you can be an active participant in the creative process. Here's why this matters…






[image: Diagram of a project as many iterative loops with an agent.]


It's never just one loop! A project is many, many loops with the agent.

And the understanding you have of the system is part of your ability to come up with the next idea to evolve it.

You need a rich set of concepts in your mind to think creatively and fluently about how to move something forward. If you're lacking that fluency, your ability to participate in the project is meaningfully limited.






[image: Quote from Margaret Storey on cognitive debt: the humans involved may have simply lost the plot.]


By the way, this relates closely to the idea of cognitive debt, popularized by Margaret Storey and Simon Willison.

It's like tech debt: you can get away with not understanding what's going on in the short term, but it'll bite you eventually.






[image: Slide asking: how do we build understanding? Pointing to education for inspiration.]


OK, so fine, understanding matters.

But this raises the next question: how? How do we build this human understanding when we're working with AI and moving fast?

Well, turns out this is not the first time anyone has ever thought about how to communicate understanding. I think we can look to education as an inspiration. Can we steal the best ideas ever invented for education and apply them to this problem?





Technique 1: Explanations





Today I want to share three techniques that show how we can attempt this.

First: explanations. What makes a good explanation?









Whenever an agent finishes some work, it's an opportunity for an explanation — an artifact.

Most naively, we can read a code diff: the raw material that changed.









But what if we ask:

What would the best explanation be? If you had a team — human or AI — that really sweat the details of explaining something well to you, how would that feel?









Here's one answer. I made a skill called /explain-diff, which I use every day and many coworkers have found valuable.

It outputs thoughtfully structured code explainers as HTML, markdown, or Notion docs. Notion is a good place for collaborating on and discussing these explainers as a team. (Disclaimer: I work at Notion so I'm biased.)

Let's see what's in one of these explainers, using an example of editing the perspective of a video game.









First principle: teach me background info!

Before we even get to what changed, help me understand what was already there. In this case, teach me about the game engine.









Second principle: intuition before details.

Before any code, it states the goal — “make the garden feel three-dimensional with 2D drawing tricks” — and explains related concepts, like what isometric projection is.

All of this builds my intuition for the essence of the change. It's catching me up as the human so I can be an equal participant in understanding.





You can also build intuition with interactive figures.

Here I'm understanding the isometric perspective by dragging rocks around the garden and watching their coordinates move.

(This is using a new feature Notion just shipped: you can now embed interactive HTML inside pages.)







We finally get to the code. But a typical diff is a pile of files edited in alphabetical order with no explanation.

A “literate diff” as I call it is structured as prose — walking through the changes in a sensible order, with surrounding explanation and embedded code snippets. Faster to review than a raw diff.









The end result of all of this is a nice explainer packet. I still read the code diff but I always read this first.

Sometimes I'll print these out and take them to the café — less distracting.

It's beautifully ironic: AI turns an interactive activity into a static paper report I can focus on deeply :)






I do something similar with my code explainers now. At the bottom of an explainer there's an interactive quiz — five questions about the change — and I try to answer them.

My rule: I won't send code to others until I can pass the quiz, and I do the same when reviewing others' code.







A quiz is a speed regulator. Working with AI, it's easy for the loop to run faster than the speed of human understanding.

The quiz is a counterbalancing force: I mechanically ask “do I actually understand?” so that I can remain a full creative participant.






Technique 2: Micro-worlds





Next idea: micro-worlds. This one's inspired by the visionary educator Seymour Papert.







Papert had this beautiful idea he called living in Mathland: if you want to learn math, live in Mathland — just like if you want to learn French, you go live in France. Could we build an environment where children learn math naturally, as a consequence of their curiosity?

So how do we apply that to code? Can we make worlds you inhabit and naturally intuit how the system works and how it's changing?





Last year I was coding a Prolog interpreter and struggling to intuit what was happening inside.

I worked with an agent to build this debugger, which let me step through the execution of my logic language — scrub through time, see what's on the stack and which rules are evaluated at each step. I could even leave comments for myself (“nice, we correctly applied that rule”).

There's a big difference between making a tool for me to debug and letting the agent debug — doing it myself is how I develop understanding along the way.



Another example. I was migrating my personal website from one framework to another, and Claude wrote a script that did it. But it was very hard to review: I wasn't familiar with the new framework, and all I could say was “I guess that looks about right.”

So I asked Claude to make me a video game — a command center where I do the port myself, step by step, watching the visible effects and the file tree evolve. It produced a UI where I click buttons to run the port step by step, with my old site and new site running side by side.

In this command center I watched the new site come to life incrementally. That left me with a similar understanding to doing it by hand — but much faster, because the whole experience was laid out for me.







The point here is that agents can write bits of code that help us humans understand other code.

This is a big deal!





Technique 3: Shared spaces





Alright, last technique: shared spaces. So far this has all been about understanding solo… but when you're working on a team, you need to understand together.







When you and someone else hold the same mental model, you can communicate efficiently. You have a shared vocabulary that evokes the same images, so you can jam and riff and have creative conversations. Without those shared structures, those conversations are much harder.

I'm really excited about creating shared environments where teams build that understanding together. It's kinda what Notion is all about too.









Recently in Notion we've been shipping tons of new features for humans and agents to work together, so your whole team develops a shared understanding instead of each working in a silo.

One tiny example: you can now run Claude and Cursor agents in Notion. I do a lot of my coding that way now.

And when those agents make a technical plan in Notion, it's in a collaborative page by default, so I can comment on it with my team and discuss immediately. Thinking together, not alone!





The point was always to augment





Alright, let's wrap up. Today we've covered some techniques that were about understanding code… but actually I think this is a much bigger issue.

It's still important for humans to understand how things work in general! Not just to verify, but to participate.

And surprise surprise, this is not a new idea. It harkens back to the very origins of our field of computing…









50 years ago Alan Kay envisioned that computers could be a new medium, better than the book, for teaching people — especially kids — how to think about the world.

In this picture, it might look like these kids are watching YouTube on an iPad, but they're not. They're playing an interactive game and editing the code as they play it to get a better understanding of physics. This was 50 years ago!!









And now hopefully you understand this meme.

The point was always to augment, not just automate.

It's beautiful that AI now makes creating simulations so accessible… Having AI teach us is one of the greatest possibilities computing has ever opened up.









This makes me very optimistic about the future!

If we build the right tools, we can now understand the world better than we ever could before. We don't have to merely take ourselves out of the loop, we can get deeper in the loop too. It's up to us.

FIN






Related reads

If you enjoyed this talk, you might like these other posts I've written about human-AI collaboration:


	
Enough AI copilots! We need AI HUDs
— "anyone serious about designing for AI should consider non-copilot form factors that more directly extend the human mind..."


	
AI-generated tools can make programming more fun
— "Instead, I used AI to build a custom debugger UI… which made it more fun for me to do the coding myself..."


	
Code like a surgeon
— "identify and delegate the secondary grunt work tasks, so you can focus on the main thing that matters."












Original: https://www.geoffreylitt.com/2026/07/02/understanding-is-the-new-bottleneck · Discussion




Come for ENIAC, Stay for UNIVAC and Skeduflo


19

Come for ENIAC, Stay for UNIVAC and Skeduflo

uniqueatpenn.wordpress.com · 53 points · Discussion


As you are reading this post, you are almost certainly looking at a computer … a desktop, a laptop, a tablet, or a smartphone.  As I look around my shared workspace, I can see, without moving from my desk, 6 computers besides my own as well as a slew of smartphones.  This is simply the world in which we live.




ENIAC (Electronic Numerical Integrator and Computer), first general purpose electronic computer (invented at Penn, 1946, by John Mauchly and J. Presper Eckert), Ms. Coll. 925, box 205, folder 4



But the world in which John Mauchly and J. Presper Eckert were living in the early 1940s had no computers. The ENIAC, which they invented during the World War II years was from their imagination. Combined with math, engineering, and science knowledge and a pure will to solve problems, they created something utterly new.  It is mind boggling when you really stop and think about it.




In  1982, Joel L. Shurkin wrote, “rarely have so few people altered the world as much as [ENIAC’s] inventors, yet gained so little for having done so,” (page 33). And yet, while Mauchly and Eckert absolutely gained less than they should have, they continued to innovate and developed no less than three unique computers (BINAC, first electronic stored-program computer ever sold commercially; EDVAC, first modern computer designed from the ground up to store both instructions and data in its internal memory; and UNIVAC, the first commercial electronic computer). Mauchly added one more computer, the Skeduflo, to his portfolio after he started his own company, Mauchly Associates. In an article following his death in 1980, it was stated that Mauchly “unlocked the secrets that spawned an industry which will continue to change our world in remarkable ways” (Sperry/UNIVAC News, volume 4, number 4, page 1). 





Skeduflo, computer in a suitcase



UNIVAC I (Universal Automatic Computer), Ms. Coll. 925, box 172, Folder 9 



EDVAC (Electronic Discrete Variable Automatic Computer), Ms. Coll. 925, Box 205, Folder 3



BINAC (Binary Automatic Computer), Ms. Coll. 925, Box 205, Folder 1




In a controversial move, I am going to say that while the ENIAC was revolutionary and a pivotal moment in the history of computing, my favorite part of John Mauchly’s papers is not the material related to the ENIAC, but  instead is the material related to the UNIVAC and especially from the UNIVAC Applications and Research Center (UARC), which Mauchly headed from 1953 to 1959, and which was “devoted to creating better methods of using the new equipment and exploring novel applications,” (Sperry UNIVAC Sphere, vol. 10, no. 1, 1980 January).




Today we take computers for granted … when faced with a problem, we think, how can a computer solve the problem faster and more accurately than a human slogging away.  Even when creating the ENIAC, that is what Mauchly and Eckert did … they needed to compute World War II ballistic firing tables and they knew, in their hearts and brains (not because it had been done before), that a computer could make that happen.




Are Computers Newsworthy? Written in 1951 with additions in 1955, Ms. Coll. 925, box 170, folder 20



What I love about Mauchly’s role in UARC is that he did the opposite.  Instead of looking to computers to solve problems, Mauchly looked for problems that could be solved by computers.  He used every ounce of imagination, creativity, thoughtfulness, and ingenuity to show the world that computers were newsworthy; that businesses, governments, and institutions should invest in them; and that computers were the future.  He had a bird’s eye view on what was necessary, what was possible, and what he needed to do to help things along. Because of this environment of innovation and ingenuity, Mauchly and his colleagues were enormously productive … records from this time period fill dozens of record center boxes and feature enormous progress in the development of the UNIVAC (Universal Automatic Computer) the world’s first general purpose commercial computer able to handle a wide variety of applications.  At the same time, the team that Mauchly assembled was a driving force in the field of programming—Admiral Grace Murray Hopper was one such pioneer in computer programming and her work helped pave the way for modern data processing.




Meet the Computer Industry’s “First Citizens,” Ms. Coll. 925, Box 172, Folder 9



Mauchly did not stop with his successes with the UNIVAC … instead, he and a colleague went on to create Skeduflo, a computer in a suitcase to work with Critical Path Method (CPM), a system for construction scheduling by computer.  In the promotion that followed, Mauchly was interviewed and predicted (in 1967) that businessmen would be carrying computers around in their pockets by 1980.  He was a little ambitious, but I am guessing that many of the readers of this post are carrying a computer in your pockets.  The ENIAC filled the basement of the Moore School … how did the man that created that computer also anticipate a computer that would fit in a pocket? 




John Mauchly at work, Ms. Coll. 925, Box 206, Folder 5



Following Mauchly’s death, J. Presper Eckert gave a eulogy in which he stated:  “the first thing that comes to my mind when I think of John is that the was certainly one of the most brilliant people I ever knew. But I think brilliant is a cold word. And for all his being brilliant, I think it is more important to say that John was a good man.” (SperryUNIVAC News, Vol. 4, No. 4, page 6). 




Come visit the Kislak Center and get to know this brilliant and good man through his rich and immense collection.  Or read other blog posts about him:  not only was he brilliant and good, he was also heaps of fun!




Works cited:




“Dr. John Mauchly: Chairman of the Board,” (biographical sketch) (box 202, folder 12)




“It’s a better world, thanks to John,” SperryUNIVAC News, Volume 4, Number 4, February 1980 (box 202, folder 12)




“John Mauchly dies.” Sperry UNIVAC Sphere, Volume 10, Number 1, January 1980 (box 202, folder 12)
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Tocharian Online

Series Introduction


Todd B. Krause and Jonathan Slocum




Tocharian denotes two closely related languages of the Indo-European family, denoted simply Tocharian A and Tocharian B. Though quite similar, Tocharian A and B are now considered by most scholars to be two distinct languages, and not merely two dialects of one common language. It is still common practice, however, to use the term Tocharian to refer to both languages when no particular distinction needs to be made. The phrase "the Tocharian language" should be understood in this sense, not as implying any dialectal status of either A or B, but rather as a common euphemism for the two languages considered in terms where their differences are irrelevant.



Geographic Location


The Tocharian languages were first discovered in documents unearthed in expeditions to Chinese Turkestan (East Turkestan, or Xinjiang); the sites are located along what was once the Silk Road. One primary site of Tocharian remains is Turfan. Turfan lies to the north of the Tarim Basin, a depression situated to the northeast of the Takla Makan Desert. A second major source of Tocharian documents is Kučā, a city to the west of Turfan, in the center of the northern boundary of the Takla Makan Desert. A third major site, Tumšuq, forms the extreme western boundary of Tocharian finds. This lies along the northern rim of the desert, between Kučā and Kašgʰar, a city at the desert's western extreme.


Tocharian A is found only in the region of Turfan and Qārāšahr (Karashahr), a nearby oasis located to the west roughly midway between Turfan and Kučā. Tocharian B, by contrast, is found throughout the entirety of this branch of the Silk Road, from Turfan in the east to Tumšuq in the west. Some sources therefore refer to Tocharian A as East Tocharian or Turfanian, since Turfan is at the easternmost extent of the Tocharian sites. Occasionally it is termed Agnean, referring to the Sanskrit designation Agni for Qārāšahr. In this context, Tocharian B is referred to as West Tocharian (though it is found in the east, too) or Kuchean.


Tocharian Texts


The Tocharian documents all date to a period roughly between the sixth and eighth centuries AD. The materials are predominantly translations of Buddhist texts which were in common circulation in Central Asia. This of course is a double-edged sword: on the one hand, the well-known content assists in the process of decipherment; on the other hand, it provides very little information about the people who spoke the language. There are, however, some texts that are not translations of Buddhist progenitors, including monastic and business letters, caravan passes, and graffiti. These secular documents are all written in Tocharian B, leading some scholars to conclude that Tocharian A, by the time the surviving documents were written, may already have been an extinct language, preserved only as the liturgical language -- much as Latin was, in Europe. The relative paucity of such secular documents, however, necessarily makes such conclusions tentative.


Most of the Tocharian texts were in origin parts of monastic library collections, or left in monasteries as votive offerings. Often, parts of these documents were picked up by the wind and swept out into the desert, making the number of complete Tocharian documents quite small and making the manner of recovery at times haphazard. The Tocharian documents are not found in isolation. Tocharian manuscripts from monastery libraries naturally lie side by side with Sanskrit manuscripts of the same era. At times texts in other languages, such as Old Persian and Uyghur, are found alongside the Tocharian texts. Occasionally documents in gāndʰārī, a Middle Indic language, are found in the same areas, but they date to an earlier era. The texts themselves were predominantly written in a variant of the north Indian Brāhmī script, which was also used for the nearby Middle Iranian language Tumshuqese. There are however some Tocharian B documents that employ Manichean script (used to spread writings of the Manichean religion, which originated in the Mesopotamian region).


The Name "Tocharian"


The name "Tocharian" (German Tocharisch) was proposed first by F. W. K. Müller in 1907, and a year later by the renowned pair of Tocharianists Sieg and Siegling. This name is now thought to be a misnomer, but nevertheless remains due to sheer inertia and the lack of a definitive replacement.


The origin of the name goes back to the discovery of an Old Turkic (Uyghur) text Maitrisimit nom bitig, a translation of the Buddhist Sanskrit Maitreyasamiti-Nāṭaka. The colophon of the work states (Adams, pp. 2-3):


"The sacred book Maitreya-samiti which the Bodhisattva guru ācārya Āryacandra, who was born in the country of Nagaradeśa, had composed in the Twγry languages out of the Indian language, and which the guru ācārya Prajñarakṣita, who was born in Il-bliq, translated from the Twγry language into the Turkish language."


Thus a certain Āryacandra composed the original work here referred to as Maitrisimit nom bitig. This is the same name as the composer of the Indic Maitreyasamiti-Nāṭaka, so that the identification of the original text appears to be solid. Apparently this work was then translated into toxrï (Twγry), and from that translated by the present author, Prajñarakṣita, into Old Turkic (Uyghur).


Sieg and Siegling assumed that the intermediary language, toxrï, was the language which is the subject of these lessons, and that this language toxrï is identical to Greek To'kʰaroi and Sanskrit Tukʰāra, denoting inhabitants of Bactria. In some scholarly accounts, the inhabitants of this area were known as the Indo-Scythians, and so Sieg and Siegling proposed the name Tocharisch for the language of the Indo-Scythians.


Research and newly discovered documents have proven this identification to be untenable. The language of the Indo-Scythians is now termed Bactrian, and this language has left a number of loanwords in the languages now termed Tocharian. Tocharian, however, seems not to have left any linguistic traces in Bactrian, so these two cultures were likely never in direct contact.


What is clear is that toxrï is the name of Tocharian from the point of view of the Turkic people. This term, however, does not appear in the Tocharian languages themselves. In Tocharian A we find ārśi as a term likely denoting the Tocharians themselves. In Tocharian B we find the adjective kuśiññe, derived from kuśi (also kuci), the name of a dynasty and state also known from Chinese documents. The Turkic people also mention a language küšän (also küsän) from the Tarim Basin. One bilingual document listing first Sanskrit and then Tocharian B has the pair tokʰarikaḥ : kucaññe iṣṭʰake, but this is not as helpful as one would hope, since tokʰarika (Gk. To'kʰaroi ?) is not the name of any known people.


The Position of Tocharian in Indo-European


In terms of geography, Tocharian is the easternmost of all the ancient Indo-European languages. Tocharian also appears to be a so-called centum language, meaning that the Proto-Indo-European palatovelars became true velars. This, coupled with its geographical location, came as a shock to the historical linguistics community. The other centum languages included the Celtic, Germanic, Italic, and Hellenic branches of Indo-European -- all located to the west of the ancient Indo-European speech community. Tocharian thus broke down the geographical interpretation of the centum-satem dialectal division, which held that the centum speakers formed a western dialect group in the original Indo-European community, and the satem speakers, an eastern group.


Though certainly Indo-European in heritage, Tocharian shows a number of departures from its historical source. In particular, it is notable for having a reduced phonetic inventory in comparison to other Indo-European languages, the Tocharian stop consonants (e.g. p, t, k) being all voiceless (e.g. no equivalents to English b, d, g). Tocharian likewise seems to have lost a number of original cases of the Indo-European noun, and then developed a new and enlarged system. These cases tend to have what linguists call an agglutinative structure similar to that found in Japanese or in Turkic languages (among others), and this combined with the reduced inventory of stop consonants leads many scholars to believe that Tocharian went through a long period of extended contact with western and central Asian language groups such as Uralic, Turkic, and Mongolian. (The above technical terms will be explained in the course of the lessons, but the reader may at any time use the Table of Contents to locate discussion of a particular topic.)
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Related Language Courses at UT


Online language courses for college credit are offered through University Extension (link opens in a new browser window).


Tocharian Resources Elsewhere


Our Links page includes pointers to Tocharian resources elsewhere.
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Hi HN! We’re Adi and Alex, founders of Bullet, a faster coding agent.Bullet started in a senior year dorm. We were fresh out of working at AppLovin and Citadel, and naturally thought we were on a sure path to startup success. We were going to use our skills optimizing stock pricing calculation speeds and agent document context to take over the world. So, Bullet started as an AI hedge fund, a browser-use agent, synthetic financial data (oof), a mobile IDE, and a bunch of other things. We wanted to build something people wanted, but it seemed like everything we built was just terrible, useless, or both.
So, we decided to do something completely different, something completely out of the blue, something that no one had ever done before. Solve a problem we actually had.
Over the course of six pivots, we suffered. Throughout all of our adventures, one final boss kept getting in our way. Claude Code and his little brother Codex. We were spending hours waiting for coding agents like Claude Code and Codex, and got so frustrated to the point that I downloaded the Claude Code whip. We had spent months of time waiting for six codebases-worth of useless coding agent work.
Lightbulb moment. There’s nothing more noble than destroying the institutions! Let’s take on Claude Code and Codex, we can do it! Piece of cake!
And so, Bullet started off as a side project. We used the Claude Code to improve the Claude Code:
1. Model routing. Do you regret giving a task to Fable when it could have literally been done by Sonnet?
2. Targeted code + context search. We think embedding the whole repo is dumb. We also think sticking the whole context (or compressed context) in chat is dumb. So we do faster and better greps over both.
3. Aggressive context hygiene. Tool output is bounded, stale screenshots disappear, we don’t re-read files…the garbage never floods the model.
4. Efficient turns. Batch independent investigation, make one surgical edit, then perform one focused verification. Internal measurement showed 16% fewer round trips and 27% lower cost.
5. The Flash. We prayed to Barry Allen for speed.
And thank the Flash, he gave us speed! On SWE-bench Verified, Bullet resolved 479/500 (95.8%) in one attempt, averaging 119s per task, 35–67% faster than mini-SWE-agent + Fable/Sol depending on task. Full results and methodology here (https://www.codewithbullet.com/blog/benchmark-results.html)
Eventually we started using it every day and never went back.
Listed above were just some of the things about Claude Code that frustrated us the most, but we are constantly optimizing every day (look at that, maybe we did learn something from our jobs).
In our development, the biggest insight was that model speed matters less than reducing round trips. Independent searches, reads, and commands should happen in parallel, while dependent editing and verification stay sequential. One surprising obstacle was code search, small issues like regex-dialect mismatches caused silent misses and sent agents down completely wrong paths, so we built targeted search with fallbacks and bounded context. The most interesting use case so far has been long iterative work (like benchmarks, data pipelines, and evaluation loops), where each step depends on the last and running multiple agents can’t help as much.
Here’s the video demo (https://www.youtube.com/watch?v=rWVmG5fRKgE)
We hope that you guys try out Bullet if you are suffering with speed as much as we were, and we hope it brings you joy, rainbows, and faster responses. And if it’s terrible, let us know it’s terrible (we’re masochists btw)! We'll be in the comments all day, you can also contact us at bullet@davidhf.com.
You can try it at https://codewithbullet.com.
P.S: we hid a code on the website, see if you can unlock the secret page at the footer, all built with Bullet
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					Why GoAccess?

					
						GoAccess was designed to be a fast, terminal-based log analyzer. Its core idea is to quickly analyze and view web server statistics in real time without needing to use your browser (great if you want to do a quick analysis of your access log via SSH, or if you simply love working in the terminal).
					

					
						It also serves as a practical tool for security monitoring, making it easy to spot suspicious activity, unusual traffic patterns, brute-force attempts, scanners, bots, and anomalous requests directly from your logs.
					

					
						While the terminal output is the default output, it has the capability to generate a
						complete, self-contained real-time
						HTML report
						(great for analytics, monitoring and data visualization), as well as a
						JSON, and
						CSV report.
					

				


				
					
						Key Features
					

					
							Fast, real-time (TUI + Web dashboard), millisecond/second updates, written in C

							Only ncurses as a dependency

							Nearly all web log formats (Apache, Nginx, Amazon S3, Elastic Load Balancing, CloudFront, Caddy, etc)

							Simply set the log format and run it against your log

							Beautiful terminal and bootstrap dashboards (Tailor GoAccess to suit your own color taste/schemes)

							and of course, Valgrind tested.

					

					See Full List
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          If you have ever had a long coding session in a coding agent like Pi, Claude Code, or Codex, you will have triggered a compaction.
In this post we explain how compaction works and when Pi needs to compact.

An LLM conversation

Large language models (LLMs) have limited context windows.
The context window is what the model can "see" while producing a response.
The transformer architecture used by LLMs limits how much input they can process.
The input for a coding agent session includes all the previous messages and tool calls, and this keeps growing as you work.
Once it exceeds the context window, the LLM rejects the request.

When working interactively with a coding agent like Pi, the agent sends requests to an LLM and receives responses.
Each request includes a system prompt, loaded files such as AGENTS.md, tool definitions, and the conversation history.

A coding agent's first LLM request contains this initial context, along with a first user message.

request 1:
[system][tools][user]


This starts a turn.
The LLM may first return an assistant message containing tool calls.
The agent program executes them and sends a new request to the LLM containing the complete conversation, now including the tool results.
We get back another assistant message.
The turn is finished when the assistant has completed generating output.

after request 1:
[system][tools][user][assistant: tool call][tool result][assistant]
                     <------------------->     ^        <--------->
                     returned by LLM           |        returned by LLM
                                               |
                                     produced by the agent


We continue working, and send another message.

request 2:
[system][tools][user][assistant: tool call][tool result][assistant][user]
                                                                     ^
                                                               new user message


Each turn expands the conversation.
Eventually, the history exceeds the context limit.
The next request then returns an error such as Request exceeds the maximum size.

[system][tools][user][assistant][....][tool result][user]
                                                      ^
                                             exceeds context window


Handling context overflow

When we cannot continue with the existing conversation as-is, we have two choices.


	We can start a new, empty conversation without the accumulated context.
This discards the history, including prior decisions and unresolved work.
It might still be a good idea to do, because the performance of LLM outputs decrease as the context size grows.

	We can create a smaller representation of the conversation context, since we want to keep this conversation going.
That is what compaction does.



Compaction

In theory, there are many ways to implement compaction.
For example, we can write a deterministic function which keeps some of what is in the conversation and discards the rest.
In practice, though, implementations of compaction use an LLM request to summarize the conversation history.

Compaction replaces part of the history with a compressed representation, leaving room for additional messages and tool calls.

[system][tools][compaction result][user]
                                    ^
                               new message


Pi's implementation

Let's look more closely at how Pi specifically implements compaction.

When conversations grow too long, Pi uses compaction to summarize older content while preserving recent work.
Compaction is triggered when the context limit is nearing the total size of the context window.
It can also be manually triggered using the /compact command.

Pi checks for auto-compaction after a turn ends.
Until then, each request extends the existing prompt and can reuse its cached prefix.
Pi may also compact mid-turn, if it encounters a context overflow error.

When compacting, Pi retains some number of recent messages unchanged.

before compaction:
[system + tools][older turns][recent retained messages]


The number of retained messages varies because Pi uses a configurable token budget.
Pi's current default of 20 thousand tokens comes out to roughly 5 to 20 turns.
All the messages before this cut point are extracted and serialized, and will be summarized.

Pi's compaction prompt

The ideal outcome of a good summarization for a coding agent is like a handoff briefing from one shift to the next.
Pi's compaction prompt focuses on the fact that there is a lot in the existing context that is no longer relevant.
We should only keep around what is still important context for the next LLM request.

Pi therefore sends a different request for compaction than for regular conversation.


	The system prompt used in the standalone compaction request is different.
Instead of telling the LLM "you are an expert coding assistant", we tell the LLM "you are a context summarization assistant."

	The user message in the compaction request is also different.
It requests "a structured summary of this conversation branch for context when returning later."
The prompt specifies sections for goal, progress and key decisions.

	It's a standalone request that doesn't use any of the existing conversation history, which means it can use a different LLM model without incurring any unnecessary cost.



The result of the compaction is appended to the Pi session as a compaction entry, and the session can now continue.
After the compaction request, the context has been compressed.

after compaction:
[system][tools][summary][recent turns][new user message]


There is now room in the conversation context for many more messages.

Pi stores the compaction summary as plain text in the session.
This keeps the compacted context readable and portable, since we can switch models in Pi and continue using the summary.

Compaction and prompt caching

Prompt caching is used by LLM providers to make repeated requests in the same conversation less expensive.
In an active coding session, we pay less for the context that has already been generated by the model.
This caching requires an exact prefix match, so compacting a session will break the prompt cache.

cached before compaction:
[system][tools][older history][recent retained turns]
<-------------------- cached prefix -------------------->

first request after compaction:
[system][tools][summary][recent retained turns][new user message]
<-- reusable -->^
                |
        first changed token
                |
                +-- everything after this point must be recomputed


The retained turns contain the same tokens, but they now follow a different prefix.
Their previous cached state therefore cannot be reused.

New requests after compaction will benefit from prompt caching again.

Experiment

Since Pi is extensible and malleable, you can replace its compaction with your own.
To test a different compaction mechanism, ask Pi to create an extension with a custom compaction prompt.
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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 1931, the Austrian logician Kurt Gödel pulled off arguably one of the most stunning intellectual achievements in history.

Mathematicians of the era sought a solid foundation for mathematics: a set of basic mathematical facts, or axioms, that was both consistent — never leading to contradictions — and complete, serving as the building blocks of all mathematical truths.

But Gödel’s shocking incompleteness theorems, published when he was just 25, crushed that dream. He proved that any set of axioms you could posit as a possible foundation for math will inevitably be incomplete; there will always be true facts about numbers that cannot be proved by those axioms. He also showed that no candidate set of axioms can ever prove its own consistency.

His incompleteness theorems meant there can be no mathematical theory of everything, no unification of what’s provable and what’s true. What mathematicians can prove depends on their starting assumptions, not on any fundamental ground truth from which all answers spring.

In the 89 years since Gödel’s discovery, mathematicians have stumbled upon just the kinds of unanswerable questions his theorems foretold. For example, Gödel himself helped establish that the continuum hypothesis, which concerns the sizes of infinity, is undecidable, as is the halting problem, which asks whether a computer program fed with a random input will run forever or eventually halt. Undecidable questions have even arisen in physics, suggesting that Gödelian incompleteness afflicts not just math, but — in some ill-understood way — reality.

Here’s a simplified, informal rundown of how Gödel proved his theorems.

Gödel Numbering

Gödel’s main maneuver was to map statements about a system of axioms onto statements within the system — that is, onto statements about numbers. This mapping allows a system of axioms to talk cogently about itself.

The first step in this process is to map any possible mathematical statement, or series of statements, to a unique number called a Gödel number.

The slightly modified version of Gödel’s scheme presented by Ernest Nagel and James Newman in their 1958 book, Gödel’s Proof, begins with 12 elementary symbols that serve as the vocabulary for expressing a set of basic axioms. For example, the statement that something exists can be expressed by the symbol ∃, while addition is expressed by +. Importantly, the symbol s, denoting “successor of,” gives a way of specifying numbers; ss0, for example, refers to 2.

These twelve symbols then get assigned the Gödel numbers 1 through 12.





	Constant sign
	Gödel number
	Usual Meaning



	~
	1
	not



	∨
	2
	or



	⊃
	3
	if…then…



	∃
	4
	there is an…



	=
	5
	equals



	0
	6
	zero



	s
	7
	the successor of



	(
	8
	punctuation mark



	)
	9
	punctuation mark



	,
	10
	punctuation mark



	+
	11
	plus



	×
	12
	times





Next, letters representing variables, starting with x, y and z, map onto prime numbers greater than 12 (that is, 13, 17, 19, …).

Then any combination of these symbols and variables — that is, any arithmetical formula or sequence of formulas that can be constructed — gets its own Gödel number.

For example, consider 0 = 0. The formula’s three symbols correspond to Gödel numbers 6, 5 and 6. Gödel needs to change this three-number sequence into a single, unique number — a number that no other sequence of symbols will generate. To do this, he takes the first three primes (2, 3 and 5), raises each to the Gödel number of the symbol in the same position in the sequence, and multiplies them together. Thus 0 = 0 becomes 26 × 35 × 56, or 243,000,000.

The mapping works because no two formulas will ever end up with the same Gödel number. Gödel numbers are integers, and integers only factor into primes in a single way. So the only prime factorization of 243,000,000 is 26 × 35 × 56, meaning there’s only one possible way to decode the Gödel number: the formula 0 = 0.

Gödel then went one step further. A mathematical proof consists of a sequence of formulas. So Gödel gave every sequence of formulas a unique Gödel number too. In this case, he starts with the list of prime numbers as before — 2, 3, 5 and so on. He then raises each prime to the Gödel number of the formula at the same position in the sequence (2243,000,000 × …, if 0 = 0 comes first, for example) and multiplies everything together.

Arithmetizing Metamathematics

The real boon is that even statements about arithmetic formulas, called metamathematical statements, can themselves be translated into formulas with Gödel numbers of their own.

First consider the formula ~(0 = 0), meaning “zero does not equal zero.” This formula is clearly false. Nevertheless, it has a Gödel number: 2 raised to the power of 1 (the Gödel number of the symbol ~), multiplied by 3 raised to the power of 8 (the Gödel number of the “open parenthesis” symbol), and so on, yielding 2¹ × 38 × 56 × 75 × 116 × 139.

Because we can generate Gödel numbers for all formulas, even false ones, we can talk sensibly about these formulas by talking about their Gödel numbers.



Consider the statement, “The first symbol of the formula ~(0 = 0) is a tilde.” This (true) metamathematical statement about ~(0 = 0) translates into a statement about the formula’s Gödel number — namely, that its first exponent is 1, the Gödel number for a tilde. In other words, our statement says that 2¹ × 38 × 56 × 75 × 116 × 139  has only a single factor of 2. Had ~(0 = 0) begun with any symbol other than a tilde, its Gödel number would have at least two factors of 2. So, more precisely, 2 is a factor of 2¹ × 38 × 56 × 75 × 116 × 139, but 22 is not a factor.[bookmark: jump2]

We can convert the last sentence into a precise arithmetical formula that we can write down* using elementary symbols. This formula of course has a Gödel number, which we could calculate by mapping its symbols onto powers of primes.

This example, Nagel and Newman wrote, “exemplifies a very general and deep insight that lies at the heart of Gödel’s discovery: typographical properties of long chains of symbols can be talked about in an indirect but perfectly accurate manner by instead talking about the properties of prime factorizations of large integers.”

Conversion into symbols is also possible for the metamathematical statement, “There exists some sequence of formulas with Gödel number x that proves the formula with Gödel number k” — or, in short, “The formula with Gödel number k can be proved.” The ability to “arithmetize” this kind of statement set the stage for the coup.

G Itself

Gödel’s extra insight was that he could substitute a formula’s own Gödel number in the formula itself, leading to no end of trouble.

To see how substitution works, consider the formula (∃x)(x = sy). (It reads, “There exists some variable x that is the successor of y,” or, in short, “y has a successor.”) Like all formulas, it has a Gödel number — some large integer we’ll just call m.

Now let’s introduce m into the formula in place of the symbol y. This forms a new formula, (∃x)(x = sm), meaning, “m has a successor.” What shall we call this formula’s Gödel number? There are three pieces of information to convey: We started with the formula that has Gödel number m. In it, we substituted m for the symbol y. And according to the mapping scheme introduced earlier, the symbol y has the Gödel number 17. So let’s designate the new formula’s Gödel number sub(m, m, 17).

Substitution forms the crux of Gödel’s proof.


He considered a metamathematical statement along the lines of “The formula with Gödel number sub(y, y, 17) cannot be proved.” Recalling the notation we just learned, the formula with Gödel number sub(y, y, 17) is the one obtained by taking the formula with Gödel number y (some unknown variable) and substituting this variable y anywhere there’s a symbol whose Gödel number is 17 (that is, anywhere there’s a y).

Things are getting trippy, but nevertheless, our metamathematical statement — “The formula with Gödel number sub(y, y, 17) cannot be proved” — is sure to translate into a formula with a unique Gödel number. Let’s call it n.

Now, one last round of substitution: Gödel creates a new formula by substituting the number n anywhere there’s a y in the previous formula. His new formula reads, “The formula with Gödel number sub(n, n, 17) cannot be proved.” Let’s call this new formula G.

Naturally, G has a Gödel number. What’s its value? Lo and behold, it must be sub(n, n, 17). By definition, sub(n, n, 17) is the Gödel number of the formula that results from taking the formula with Gödel number n and substituting n anywhere there’s a symbol with Gödel number 17. And G is exactly this formula! Because of the uniqueness of prime factorization, we now see that the formula G is talking about is none other than G itself.

G asserts of itself that it can’t be proved.

But can G be proved? If so, this would mean there’s some sequence of formulas that proves the formula with Gödel number sub(n, n, 17). But that’s the opposite of G, which says no such proof exists. Opposite statements, G and ~G, can’t both be true in a consistent axiomatic system. So the truth of G must be undecidable.

However, although G is undecidable, it’s clearly true. G says, “The formula with Gödel number sub(n, n, 17) cannot be proved,” and that’s exactly what we’ve found to be the case! Since G is true yet undecidable within the axiomatic system used to construct it, that system is incomplete.

You might think you could just posit some extra axiom, use it to prove G, and resolve the paradox. But you can’t. Gödel showed that the augmented axiomatic system will allow the construction of a new, true formula Gʹ (according to a similar blueprint as before) that can’t be proved within the new, augmented system. In striving for a complete mathematical system, you can never catch your own tail.

No Proof of Consistency

We’ve learned that if a set of axioms is consistent, then it is incomplete. That’s Gödel’s first incompleteness theorem. The second — that no set of axioms can prove its own consistency — easily follows.

What would it mean if a set of axioms could prove it will never yield a contradiction? It would mean that there exists a sequence of formulas built from these axioms that proves the formula that means, metamathematically, “This set of axioms is consistent.” By the first theorem, this set of axioms would then necessarily be incomplete.

        
        
But “The set of axioms is incomplete” is the same as saying, “There is a true formula that cannot be proved.” This statement is equivalent to our formula G. And we know the axioms can’t prove G.

So Gödel has created a proof by contradiction: If a set of axioms could prove its own consistency, then we would be able to prove G. But we can’t. Therefore, no set of axioms can prove its own consistency.

Gödel’s proof killed the search for a consistent, complete mathematical system.[bookmark: jump] The meaning of incompleteness “has not been fully fathomed,” Nagel and Newman wrote in 1958. It remains true today.



*For the curious, the statement reads: “There exists some integer x such that x multiplied by 2 is equal to 2¹ × 38 × 56 × 75 × 116 × 139, and there does not exist any integer x such that x multiplied by 4 is equal to  2¹ × 38 × 56 × 75 × 116 × 139.” The corresponding formula is:

(∃x)(x × ss0 = sss … sss0) ⋅ ~(∃x)(x × ssss0 = sss … sss0)

where sss … sss0 stands for 2¹ × 38 × 56 × 75 × 116 × 139 copies of the successor symbol s. The symbol ⋅ means “and,” and is shorthand for a longer expression in the fundamental vocabulary: p ⋅ q stands for ~(~p ∨ ~q). [Back to article.]

This article was reprinted on Wired.com.
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If you learned about NP-hard problems in university, your takeaway was probably this:

NP-hard problems are solvable in theory but it's hopelessly expensive in practice.
It's basically proven that no good algorithms exist.

At least that's what I took away.
And almost everyone I've talked to.
And many people online.
I keep seeing "No you can't do it. It's NP-hard. Blah blah" discussions.
The myth is pervasive but these problems are not intractable.

At the time, my professor closed the final lecture with dramatic words (I'm paraphrasing slightly):


And now you've learned that almost all interesting problems are undecidable and of the remaining ones, almost all are NP-hard.
For the project of computer science, that puts the final nail in the coffin.



Sheesh. Not sure if everyone got such a dire framing but that would explain.

The theory is not wrong, but in practice it's often irrelevant.
Sure, any algorithm you can come up with will blow up on some inputs.
But you might get a fast solution on 99.9% of inputs.
Or 100% of the remotely relevant inputs.
The theory does not rule that out.


In theory, there is no difference between theory and practice. But in practice, there is.

-- Benjamin Brewster



A few prominent NP-hard problems:


	Dependency resolution (in package managers)

	Type checking (not all type systems)

	Scheduling

	Traveling Salesman

	Boolean Satisfiability (SAT)



For (1) and (2), the worst-case just doesn't occur.
I mean, installing packages and type checking can surely be slow.
But, at least in my career, I've never seen a galactic blow-up.

(3) and (4) are technically optimization problems.
Everyone knows you can tackle those with heuristics, but you don't have to sacrifice optimality.
We absolutely have tools that can find provably optimal solutions in reasonable time.
There's no magic.
No quantum computers.
Just thinking harder and coming up with better algorithms.
And that's what people have done.
In fact, algorithmic speedup has outpaced hardware gains in the last decades.
Taken together, this paper
cites a 450-billion-fold speedup between 1991 and 2015.

Last but not least: even (5), the archetype of NP-hard problems,
is routinely solved at scale.
Amazon is solving a billion SMT problems a day.
SMT is an even harder version of SAT.
The SAT algorithms have gotten so good,
it's now considered the easy part.

But what if you run into the worst-case?
You don't have to wait for the heat-death of the universe.
An HTTP request also doesn't come back sometimes.
Add a timeout, show an error message, ... you know the drill.


    


Original: https://gruhn.me/blog/2026-08-13/ · Discussion
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How to organize 3 acquired companies into one coherent website

littlelanguagemodels.com · 13 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://littlelanguagemodels.com/how-to-structure-your-sites-after-a-big-acquisition/ · Discussion
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Conway's Game of Life, in real life

lcamtuf.coredump.cx · 12 points · Discussion

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

Original: https://lcamtuf.coredump.cx/blog/conway/ · Discussion
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This Tumblr page features a collection of posts and links related to art. The visible content includes promotional
messages for an epic story called Immortal Days and various personal updates, including drawings and general
musings.

blogging | ( art ) ( fiction |  tumblr

Art gallery.crd.co

This page displays a collection of artwork. It features various pieces, including commissioned art and character
designs.

English

digital-art | ( artwork | ( character-design | | commissioned

Art myfairynuffstuff.tumblr.com

This page is an archive of various artworks and features posts from multiple users. The visible content showcases
paintings and drawings with details such as the artist's name, title, medium, and year. Users can interact with these
posts using standard social media functions like liking, reblogging, and sharing.

social-media ) ( art-archive | ( visual-arts | ( painting

f(art) anhchors.tumblr.com

This Tumblr page is used to reblog and share various pieces of art. The visible content consists primarily of
chronological posts featuring fanart and illustrations from different artists. The site also includes navigation links for
messages, archives, and themes.

personal) ( fan-art ) ( tumblr | ( illustration | ( reblogs ) ( art-sharing.

No Art noartmusic.com

No Art is an independent label and event organizer that curates unconventional art and pioneering music at unique
locations. They host events in various cities around the world, such as Liverpool, Bucharest, and Ibiza. The site also
features a shop selling merchandise related to their brand.
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U Research research.utah.edu

This site provides comprehensive information about the research activities at the University of Utah. It details various
funding opportunities, administrative units, and initiatives supporting faculty and students across different
disciplines.

English - Utah - United States

university | ( science | ( innovation | ( funding | | research-support

ResearchResearch researchresearch.com

This page appears to be a corporate portal for a research entity. It provides links for advertising, company news, and
ways to collaborate with the organization. The page also includes standard legal links such as privacy and terms of
service.
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U Research strategy.research.utah.edu

This page outlines the strategic plan for U Research, detailing eight pillars and twenty-four emerging areas for the
next five years. It emphasizes the need for intentional leadership to shape the future of American research.

English - Salt Lake City - United States
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L/L Research liresearch.org
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Here is a real opportunity for a public relations progran to step i
2nd bring computers down to arth. The very fact that news artieles
e computers o often drag in the name of Einstein shows
how these devices are regarded. There is really no comparison between
Einstein and the computer, but in the mind of the public these things
sre readily identified because they share a common atiribute, namely,
each is a deep mystery to the average citizen. A
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