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Boot a Virtual iPhone via Apple's Virtualization.framework

github.com · 365 points · Discussion



Boot a virtual iPhone via Apple's Virtualization.framework using PCC research VM infrastructure.

[image: poc]


Prerequisites


Host:


	Apple Silicon

	macOS 15+ (Sequoia)

	Xcode + iOS SDK (cross-compiles the guest daemon)

	SIP/AMFI relaxation to allow private PV=3 entitlements with unsigned-binary



Dependencies:

brew install python@3.13 aria2 wget gnu-tar openssl@3 ldid-procursus sshpass keystone cmake libusb ipsw zstd



Install


brew install zqxwce/tap/vphone-cli



Build


git clone --recurse-submodules https://github.com/Lakr233/vphone-cli.git

./scripts/setup_tools.sh      # install deps, build toolchain submodules, create the Python venv
./scripts/build.sh            # build + sign vphone-cli, bundle the .app, cross-compile vphoned

cd .build/vphone-cli.app/Contents/MacOS/
vphone-cli --help



Quick Start


One command creates a VM end-to-end (download → patch → DFU restore → CFW install → first boot):

vphone-cli vm create myphone -V jb        # -V / --variant

vphone-cli vm launch myphone



Commands


vphone-cli vm create runs the whole pipeline; the individual steps below let you drive it manually or re-run one stage.


Manage
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The internet is kind of a predatory cesspit now

stephendiehl.com · 332 points · Discussion


            
            
            
              
I’m a kid of the 90s, and I still remember the early internet. It was slow, ugly, unreliable, and full of cranks, a strange world of wheezing dial-up modems, Usenet flamewars, <marquee> tags, and dancing babies. It was also stubbornly alive and human. People built websites about Babylon 5, model rockets, train timetables, shareware, and whatever else had colonised their minds. Most of it had no business model. That was the literal point. The web felt like a public square assembled by obsessive amateurs.

None of this was entirely innocent. There were scams, viruses, Nazis, pornography, and chain emails from deposed Nigerian princes. But then predation moved from the periphery to the centre. It used to be an abuse of the network. Now it is the network’s organising principle. The scammer once had to find a victim. The platform now finds one, profiles the weakness, optimises the pitch, processes the payment, and recommends the next scam. What was once an aberration has become the norm.

The modern internet is now a highly optimised machine for detecting human vulnerability, amplifying it, and placing a payment link beside it. Any insecurity can become a commercial niche, including the desire to escape commercial life itself. There is always a course, a newsletter, a private community, or a referral code waiting at the end of the funnel.

The bleak part is not that grifters exist. Every society has hucksters. It is that much of the population has been conscripted into the downline. Ordinary people now spend their lives promoting investments they barely understand, products that do not work, and political claims they have never examined. Many earn nothing. They are unpaid distributors for someone farther up the pyramid. The consumer, salesman, and product have collapsed into the same exhausted person.

People increasingly behave like addicts because addiction is the business model. The feed supplies alternating doses of outrage, fear, envy, lust, and hope. Each feeling arrives with something to buy. People doomscroll until they acquire the anxiety that the next influencer will monetise. Then they purchase a bet, a coin, a supplement, a course, or an enemy. Finally, they repost the pitch. Consumption becomes distribution. The mark becomes the salesman.

This is an industrial system for manufacturing weakness at scale. A legitimate business can survive a satisfied customer. A grift cannot. It needs the customer frightened, aggrieved, lonely, sick, or greedy forever.

When I started writing about cryptocurrency in 2020, I still carried a naive assumption about the size of this economy. I thought people were generally decent and the grifter class was a small pool of degenerates with rotten moral character, preying on those made vulnerable by the material conditions of our time.

I was very wrong. The grift economy is massive. More disturbing still, it is participatory. A large and growing share of the population now appears willing to devote every waking hour to fleecing their fellow man as a career choice. They stream, post, recruit, promote, refer, astroturf, and close. They turn every friendship into a lead and every conversation into a qualifying call. They do not clock out because the market follows them into bed. The smartphone is a shop counter that sleeps beside their head.

Obviously most of these people are not succeeding. The maths simply can never work out. That is part of the trick. The aspiring influencer with forty-seven followers is not an entrepreneur in any meaningful sense. He is free labour for the platform and cheap distribution for the person selling him the dream. The affiliate marketer buys a course about affiliate marketing, then recovers the cost by selling the same course to the next affiliate marketer. The life coach coaches new life coaches. The dropshipper sells tutorials to failed dropshippers. The pyramid is social before it is financial. Everyone stands on someone else while insisting they are about to escape.

This arrangement blurs the useful moral distinction between predator and prey. Many online grifters are themselves marks. They believe the rubbish they sell because belief makes the selling bearable. They have sunk money, time, identity, and public dignity into the scheme. Admitting the product is worthless would mean admitting that years of their life were worthless too. It is psychologically cheaper to recruit another victim. The fraud sustains the faith, and the faith sustains the fraud.

A normal trade ends when a need is satiated. You need a chair. Someone sells you a chair. You sit down and stop thinking about chairs. However, an online grift can never satiate. It must preserve the need that feeds it. The grievance merchant cannot resolve your grievance. The wellness influencer cannot let you feel well. The trading guru cannot let you become financially secure. The manosphere podcaster cannot let young men become calm, loved, and socially competent. Satisfaction is churn. Misery is recurring revenue.

The platforms did not invent fear, greed, loneliness, or status anxiety. They industrialised their extraction. Their recommendation systems are vast reinforcement-learning loops that continuously experiment on human weakness. Each objective is a moving composite of high-dimensional signals for attention, retention, and conversion, dispersed across models, metrics, tests, and feedback systems. The subject cannot see the experiment. The operator cannot fully explain it. The regulator can barely comprehend it. The loop knows only that one stimulus keeps a person scrolling while another lets them leave. Calm accuracy loses. Threat, transgression, humiliation, and impossible promises win. The resulting social damage appears nowhere in the objective function. It arrives as an externality.

This creates a brutal selection environment. The honest financial adviser explains diversification and gets twelve views. The crypto lunatic predicts a thousandfold return and gets twelve million. The physician says a chronic condition requires careful management. The wellness crank says seed oils are poisoning your soul. The historian describes an ambiguous event with contingent causes. The political influencer identifies a secret cabal and gives you the address of a pizza parlour. One of these people has the better business model. It is not the one burdened by reality.

The system is dopaminergic in the most banal and mechanical sense. It runs on anticipation, uncertainty, and variable reward. The next refresh might bring approval, outrage, profit, or vindication. Usually it brings nothing, which makes the next refresh more urgent. Social media fused the Skinner box with the commission structure. The addict is handed a referral code and told he is now a small business owner.

Crypto has become the subject of my verbal ire so often because it is the apotheosis of the grift economy. It takes alienation, precarity, gambling addiction, technological mystification, and a thick slurry of libertarian derp, then synthesises them into the ultimate predatory investment product.

Crypto also perfected the recursive structure of the modern online grift. Promotion creates price movement. Price movement is presented as proof of adoption. That proof recruits new buyers. Their money creates more price movement. Every participant has a direct financial incentive to become a publicist for his own position. The asset comes with its own volunteer propaganda network. It is a pyramid scheme with a podcast department.

Much to my dismay, the rest of the internet has learned the same lesson. The cheapest product is empty promises untethered to reality. The most scalable labour force is the addict. The best marketing conceals itself inside identity. Sell people a worldview, and they will advertise it for free because criticism of the product now feels like criticism of the self.

Language models will make this cheaper and worse. The cost of producing plausible lies has been driven to precisely zero. One person can generate a landfill of articles, videos, testimonials, investment analysis, and synthetic experts before breakfast. The grift no longer needs conviction, charisma, or even a pulse. It needs a language model, an affiliate account, and access to a population whose critical faculties have been sandblasted by twenty years of algorithmic media.

There is a temptation to regard the people caught in this machine with simple contempt. Some deserve it. A person who knowingly ruins strangers for commission has made a moral choice. But contempt is not an analysis. Precarity supplies the recruits. Alienation supplies the audience. The collapse of stable work, affordable housing, local institutions, and plausible routes to material security is what makes the pitch of the grift economy so seductive. The grift offers agency where ordinary life offers delay. It offers community where society offers isolation. It offers a jackpot where work offers a performance review and another year of rent increases.

Then it metabolises those injuries into new injuries. The lonely man buys a doctrine that makes him intolerable to women. The indebted worker gambles his remaining savings on a crypto token. The frightened patient abandons medicine for supplements. The politically powerless person spends fourteen hours a day screaming at strangers while the people with power quietly cut his wages and public services. The promised escape reproduces the condition that made escape desirable.

It is a desperately sad way to live. There is no craft in it, no solidarity, and no completion. No compassion or joy. Every relationship becomes an audience. Every interest just becomes grist for the content mill. Every conviction becomes a content strategy. The grifter can never rest because absence kills engagement. The mark can never rest because the next post might contain the secret. Both wake to the same notifications, trapped on a dopamine treadmill driven by opaque algorithms that can never slow down.

The worst advice from the 90s, “just say no,” starts to look less stupid when our greatest technical innovation learns to turn distress into inventory. Disconnection is not Luddism in that environment. It is the refusal to mistake a predatory system for a social world.

Complete disconnection is nearly impossible. Modern life no longer permits it. But an appliance is used for a bounded purpose and then put away. Emails, train times, articles, and files all have endpoints. Infinite feeds of drivel do not. They carry the casino into bed and let an opaque RL loop select the emotions that arrive before breakfast.

The internet is indisputably an inhuman place. Not because it contains no humans. Billions of us are in here, screaming frantically at each other while feeling utterly alone. It is inhuman because the systems governing it are utterly alien algorithms that cannot recognise human ends. They recognise engagement, conversion, retention, and growth. Grief is a market segment. Loneliness is a targeting signal. Friendship is a retention mechanism. Political conviction is ad inventory. Nothing can simply matter. It must perform.

Life inside this environment means adopting its categories. Thoughts are assessed by their reach, experiences by their shareability, and people by their usefulness to an identity. A person becomes legible to the machine by becoming less legible to himself. Eventually the system no longer needs to impose its values. Its subjects carry them in their pockets and enforce them on their own minds.

The physical world is not pure. It contains salesmen, casinos, demagogues, fanatics, and bores. It also contains stubborn limits. A conversation ends. A pub closes. A book runs out of pages. Your friend gets tired of hearing you talk and tells you to shut up. Reality supplies friction, and friction is one of the few remaining defences against appetite without limit.

We are not going back to the early internet. Nor should we romanticise it. The old web had plenty of sewage. What it also had was space beyond the market. A person could make something without becoming a brand. A conversation could end without a conversion. A community could exist without turning its members into marks for an investment scheme.

The question is not whether the internet contains useful things. It does. The question is whether human existence should be organised around alien and inhuman objective functions no human chose and nobody can inspect or understand. An RL loop can optimise engagement, retention, and conversion. It cannot tell us what a human life is for. The final grift is letting the loop decide what your life should be.


          



Original: https://www.stephendiehl.com/posts/internet_predatory_cesspit/ · Discussion
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EVE Online moves to Python 3

eveonline.com · 249 points · Discussion

Capsuleers, 
EVE continues to evolve, as a part of the EVE Evolved initiative, and it is time to cast the spotlight on the code itself! 
Underneath every gate jump, market order, and fleet fight in EVE Online, there is a very large amount of Python. It has run New Eden for more than two decades and now begins its transition to Python 3. For you, that means better tools to fix bugs sooner, room for new features, and a faster EVE over time. 
The definition of success for this migration is simple: it should be completely unnoticeable, aside from the occasional moment when something runs more smoothly. 
Many of you have already tested our first steps on Singularity, and those changes were deployed today. This is only the beginning of a long road ahead.
A Codebase Older Than Some of You  
EVE launched in 2003, built on Stackless Python, a version of Python whose lightweight "tasklets" let a single server node juggle thousands of pilots at once. Fenris Creations did not just adopt Stackless; it became one of its most significant contributors.  
Some of you may remember upgrading to Stackless Python 2.5 in 2007, then to Stackless Python 2.7 in 2010. That was the last time EVE changed its Python version. Python 2.7 reached official end of life back in 2020, the rest of the software world moved on, and a whole generation of capsuleers has been born, gone to school, and started flying frigates while EVE stayed on the same language version. It was reliable enough that a large, potentially risky migration never justified itself, until now. 
Sixteen years on the same version says a lot about how well it worked. The Carbon engine helped massively, but it, too, has moved forward now!
Why Python 3? Why Now?  

The short version: staying on Python 2 increasingly holds EVE back, and moving to Python 3 means a healthier, better-supported game for you. 
One reason is performance. Recent Python 3 releases have delivered some of the largest speedups in the history of this language. Over time, that opens the door to a faster EVE, though it is too early to say exactly what that will mean. 
Another reason is the ecosystem. Modern libraries, debuggers, and profilers are all built for Python 3. Every year we remain on Python 2, more of them slip out of reach, and the more we must maintain ourselves instead of improving the game. Better tools mean we can find and fix problems faster. 
Python 3 simplifies many of the language's core building blocks.  
Text is handled through a single, consistent string type, making localization more reliable. Integers no longer have arbitrary size limits, growing automatically when needed. Even Python's class system has been unified, removing legacy behavior and making object-oriented code more consistent. 
Every character, every skill point, every asset in every hangar, every ISK in every wallet was written in Python 2 code, and all of it must read back under Python 3 exactly as it was. 
The path ahead is hard, we must update a massive amount of code while EVE keeps running for you, but we know the destination is reachable, because EVE Frontier already runs our Carbon engine on modern Python 3, and it works. 
The Frontier migration covered twelve minor versions of Python in one go, sixteen years of language evolution in a single project. Tranquility has twenty-three years of accumulated code, and, more importantly, twenty-three years of real player data, the history of capsuleers. And it must keep breathing 23.75 hours out of every 24. 
Careful… Careful…  
The EVE codebase consists of 2.4 million lines of Python. A lot of it predates even Python 2.7, written to standards from the 2.3 and 2.5 era that Python 3 refuses to parse at all.  
So how do you migrate 2.4 million lines of code? 
Very carefully, and in multiple stages. 
Some of these stages will use tools developed by the Python community (e.g., Python Futurize), while others will focus more on EVE’s unique features. 
When we hit key milestones, we will request your help by getting involved in playtests on Singularity, as you did in July, where we can observe how parts of the updated system behave under conditions closer to the Tranquility server. 
The first stage, where we are now, makes the code Python 3-ready while it still runs on Python 2.7.  
We use a tool called Python-Future, built on the same code-rewriting machinery (2to3) that Python itself shipped to help exactly this kind of migration. It applies automated "fixers", each of which rewrites one obsolete pattern, into a modern form that both Python 2.7 and Python 3 accept.  
Once all the code works under both versions, the genuinely hard work begins: the code that runs on both, but behaves differently. 
Measuring the Mountain (and Watching it Shrink)  

How do you even know how far you are from Python 3?  
We measure it. Every one of our ~20K Python files is compiled under a real Python 2.7 interpreter and a real Python 3 interpreter, because the compiler is the ground truth for whether code parses. 
The first scan was a pleasant surprise: 95.9% of files already compiled under both versions. The blocking lines, the ones using syntax rejected by Python 3, numbered about 3,300 out of 2.4 million.  
The mountain turned out to be a large and very measurable hill: 
	 ~ 1,500 old-style print statements, 

	 ~ 800 "long" number literals like 123L,  

	~ 600 exception clauses in a syntax deprecated before EVE existed,  

	50 uses of <>, a way of writing "not equal" so old that many working Python developers have never seen it. 


The Challenges Ahead  

Parsing is the easy part.  
The same scan counts roughly 20,000 lines of code that compile fine under both versions but behave differently in Python 3. The classic example is division: in Python 2, 1 / 2 is 0; while in Python 3 it is 0.5.  
In EVE where those numbers might be damage, ISK, or coordinates, each of those lines needs a human decision rather than a mechanical fix. That work is part of Stage 2, which is why Stage 1 comes first: clear the mechanical debris so human attention goes only where humans are needed. 
What This Means for You  
In the short term, nothing, and that is by design. Stage 1 changes are meant to be invisible. In the long term, this is some of the most valuable groundwork we can lay for EVE's future: a faster interpreter to power fleet fights and market hubs, modern tooling that helps us find and fix bugs sooner, and a codebase new developers can work on more productively, which means features reach you faster. It is infrastructure for the next twenty years of EVE Online. 
Thank You for Helping Us Prove It  
Noticing nothing at all is the goal, and you are the ones helping us reach it. 
At the end of July, you tested the first set of changes on Singularity. Thank you to everyone who took part. 
We are now deploying these changes to Tranquility. This is where we rely on you: keep doing what you always do, and if anything feels off, please let us know by filing a bug report.  
In addition, we are preparing the agent mission backend for Python 3, but you should not notice a thing. 
This is just the first step of many. Clearing the mechanical debris was the easy part. The real work, the code that must be read line by line, is still ahead of us, and that is where we will need you most. 
Keep an eye on our channels for future tests. If you have ever wanted to tell your corpmates you helped move EVE to Python 3, this is your chance! 
Fly safe, on whatever version of Python you find yourself.  




Original: https://www.eveonline.com/news/view/the-move-to-python-3-begins · Discussion
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Samsung's Processing-in-Memory (PIM)

chipsandcheese.com · 225 points · Discussion

In-memory compute has been an attractive proposition for many years because compute within a memory chip can exploit its higher internal bandwidth. Additionally, in-memory compute avoids the long latency path between DRAM and traditional compute cores. At Hot Chips 2026, Samsung discusses their continued pursuit of in-memory compute with their PIM (Processing-in-Memory) push. They’re implementing MAC units within LPDDR5X chips, while preserving the chip’s ability to interface with a standard memory controller.


DRAM chips are internally divided into banks, each with their own read and write logic. During a normal DRAM access, the memory controller selects a bank, activates a row within it, and then accesses data via column access strobe (CAS) commands. Bandwidth is limited by the chip’s external DRAM interface. Even if the memory controller could activate all of the banks simultaneously, it wouldn’t be able to get its hands the full bandwidth available across all the banks.


Samsung’s LPDDR5X-PIM is like a normal LPDDR5X-9600 chip with 16 banks, but places a PIM (Processing-in-Memory) block at each bank. These PIM blocks access their attached DRAM bank without being constrained by the chip’s external bus. Together, they can utilize the chip’s internal bandwidth across all 16 banks, which comes out to 614 GB/s. For comparison, regular DRAM accesses can hit two banks in parallel and max out at 76.8 GB/s.


PIM blocks internally consist of a MAC tree with surrounding register files and control logic. A 1024-bit instruction register file holds up to 64 16-bit instructions. A 4 kbit source register file is meant for activation vectors, and supplies one source operand for the MAC array. Samsung expects software to load model weights into DRAM, so the attached DRAM block supplies the second operand. Model weights can be scaled before the MAC computation, with scale factors coming from a 2 kbit scale register.


The PIM block’s MAC array supports a variety of low precision formats. Numbers from Samsung’s presentation suggest each PIM block’s MAC array can sustain four INT8 or FP8 MAC operations per data clock, or eight per cycle when not counting the double data rate. Throughput doubles for 4-bit input weights, bringing package-wide compute throughput to 2.4 TOPS.


This isn’t a very high figure, but an implementation with many LPDDR5X chips will have higher aggregate throughput. For example, eight LPDDR5X chips together would have 9.6 INT8 TOPS, which just about matches the NPU in Intel’s Meteor Lake. That would also be an expensive setup, because eight 16 GB LPDDR5X chips would correspond to 128 GB of system memory.
One highlight of LPDDR5X-PIM is that it stays within the standard LPDDR5X protocol while exposing compute capabilities that aren’t part of the memory standard. Samsung achieves this by setting aside special row addresses, which act like MMIO addresses of sorts. Each channel has a pair of predefined rows for mode control. Activating one of those rows sets the chip to single-bank mode, while the other sets the chip to multi-bank mode. Single-bank is the regular mode, while multi-bank applies commands across all 16 banks to exploit the chip’s internal bandwidth.


Special per-bank rows change how read and write commands behave. Activating one of these special rows makes read and write commands access PIM registers instead of regular DRAM bank contents (PIM Registers Activated mode). Samsung envisions a ML use case where software loads model weights into DRAM while the chip is in normal single-bank mode. Then, software switches into multi-bank mode and enters PIM Registers Activated mode. This lets code write activation values into PIM source registers, set scale factors in PIM scale registers, and specify an operation that’s filled into PIM instruction registers.


Because the chip is in multi-bank mode, each PIM register write gets broadcast across all 16 banks. PIM compute therefore works like a very constrained SIMD processor, where the operation, scale factor, and one source operand are the same across all banks. Samsung does allow writing PIM registers in single-bank mode, but that functionality is meant for debugging purposes. Each DRAM packet is 256 bits (BL=16) Filling each source register takes 16 write commands. Doing that one bank at a time across each of the 16 banks would mean 256 write commands, turning host to PIM register write bandwidth into the limiting factor.


After priming PIM registers, software switches back into multi-bank mode and issues read commands. Instead of reading DRAM contents, these read commands initiate computations and get results accumulated into PIM vector register files. Then, write commands tell PIM blocks to write VRF contents back into the DRAM banks.


PIM has to handle reordering that a normal memory controller might carry out. When code sets up PIM by activating the bank, PIM conventionally sets up its instruction register files so that instructions sequentially access each source register element. For instance, the first instruction would reference the first source register element, the second instruction would reference the second source register element, and so on. However, that falls apart if the memory controller reorders accesses. Samsung gets around this with an Address Align Mode (AAM), which makes each instruction infer its source register index from the column address being accessed.


When the host finishes using in-memory compute and wants to read results, it switches the DRAM chip back into single-bank mode. Then, regular DRAM reads and writes will start accessing DRAM contents as normal. 
Samsung internally achieved huge performance gains when taking advantage of LPDDR5X-PIM, compared to using standard LPDDR5X. The chip’s ability to operate with a standard memory controller is impressive, and Samsung has been very creative in how they approached the problem.
Repurposing standard DRAM commands should simplify hardware, but software challenges look steep. Because PIM modes change the meaning of DRAM access commands, software can’t use PIM and carry out regular memory accesses at the same time. That applies even across threads, because memory controllers and DRAM chips are oblivious to what thread an access is for. If a non-PIM thread reads from memory while another is using PIM, the first thread could cause an unintended computation and get incorrect results into the PIM VRFs. A write from the non-PIM thread could cause PIM blocks to write VRF data back to the wrong address.
Samsung deals with this by having the host isolate a PIM region in memory. I can’t think of an easy way to do this in a typical system without compromising memory bandwidth and PIM performance. Hardware normally interleaves addresses across channels, which lets common access patterns naturally utilize bandwidth across those channels. PIM uses per-channel rows to control single/multi-bank mode changes, so dropping interleaving and designating memory channels as PIM-only would be the only reasonable way to create a PIM region. Then, non-PIM applications wouldn’t be able to take advantage of bandwidth from channels reserved for PIM. PIM code would miss out on bandwidth and compute from non-PIM channels. The latter could be a significant issue because per-chip compute throughput isn’t that high.
Multitasking issues could persist even after isolating a PIM region. If an application wants to use PIM and take advantage of multithreading, it would have to guard PIM region accesses with locks to prevent cases where one thread tries to do PIM compute while another attempts regular memory accesses. Things get even worse with a modern multitasking operating system, where multiple processes could try to use PIM without being aware of each other. I’m not sure there’s a good way to handle that besides making the operating system run PIM compute code segments with all other threads blocked and interrupts disabled. Handling interrupts or context switches with PIM feels like a nightmare for the OS in any case. Preempting a PIM thread would mean bringing the memory channel out of PIM mode and saving PIM state. The OS would have to read out instruction, source, scale, and vector register file across each bank and save it somewhere. Only allowing a single running thread with no task switching would leave multithreaded performance on the table, and could lead to system responsiveness issues if code spends too long in PIM compute sections.
PIM compute breaks a memory subsystem’s expectations about DRAM behavior because DRAM can generate memory values that the cache hierarchy never knows about. Caches can also break PIM behavior by absorbing accesses meant to trigger PIM operations. Samsung therefore recommends mapping PIM memory as uncacheable. That’s problematic because modern CPUs and GPUs rely heavily on caching to mitigate DRAM latency. Performance on uncacheable memory will be extremely slow because the CPU or GPU cores will spend far more time stalled waiting on memory.
Skipping caches isn’t the only problem. PIM reads act like MMIO accesses because they cause computations that affect PIM VRF values, rather than just retrieving data. CPUs also mitigate memory latency by initiating loads before they know that load data will actually be needed. Branch prediction lets CPUs issue instructions before the core knows for certain that those instructions will be executed. Prefetchers observe memory access patterns and attempt to load data into cache before instructions request that data. If the CPU loads data that turns out to unneeded later on, that’s fine because loads normally won’t cause incorrect program behavior. Unfortunately that’s not true with PIM, where reads trigger computations that modify PIM VRF contents.
Yeah, that’s gonna go badly
Working with a PIM region will likely mean making memory accesses non-speculative as well as non-cacheable. Running a CPU without caching, prefetching, or out-of-order execution will cripple performance.
Setting aside PIM mode difficulties, in-memory compute poses high level challenges for software. Each PIM block only has fast access to its locally attached DRAM bank. All other input data has to be brought in through the DRAM chip’s comparatively constrained external interface. PIM blocks can’t directly exchange data with each other, so the host has to move data using regular DRAM reads and writes if one PIM block needs to use results generated by another.
Samsung’s LPDDR5X-PIM can theoretically go into any server, desktop, laptop, or even mobile device thanks to its ability to work with standard memory controllers. However, that doesn’t mean it’ll be easy to use with typical hardware and software paradigms. PIM mode switching throws a wrench into the works for multitasking operating systems. Modifying DRAM contents under the hood and attaching side effects to read commands breaks CPU caching, prefetching, and out-of-order execution.
Some memory chips. Not the right generation, but probably close (in price/GB terms)
I don’t think there’s an easy way to use in-memory compute without changes throughout the memory subsystem. For example, something like should make software adoption easier:
	Expand the DRAM interface to add a set of compute commands, avoiding mode switch complexity

	Have the memory controller act like a peer CPU core from a cache coherency perspective. Before using in-memory compute commands, the memory controller issues read-for-ownership (RFO) requests for all affected cache lines. That lets the memory controller obtain any modified data and write it back to DRAM before starting in-memory compute, ensuring that in-memory compute results reflect the latest CPU-side writes. Then, the memory controller holds ownership of affected cache lines until in-memory compute operations complete, letting CPU cores observe in-memory compute results without needing to invalidate or bypass caches

	Add a new set of CPU instructions like “rep macb” that perform multiply-accumulate operations over a block of memory with fixed multiplicand/scale factors and undefined numerical characteristics. The CPU can choose whether to use in-memory compute (if supported by DRAM) or generate a sequence of internal ops (if operating over a small set of data that’s already in cache).


With those hardware changes, software would be able to use in-memory compute from a multitasking operating system without reserving memory or losing thread-level parallelism to PIM-related locks and synchronization. A transparent CPU instruction avoids the problem of shipping hardware specific binaries, and allows forward-compatible code that automatically takes advantage of new hardware capabilities including different in-memory compute implementations. It also lets hardware use implementation-specific knowledge and real-time data (like a no-fill-on-miss cache lookup) to make the best decision about where to carry out compute. I don’t like the software alternative of reserving memory regions, marking them uncacheable, and blocking threads. There’s just too many tradeoffs around performance, memory capacity, and responsiveness.
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						From Wikipedia, the free encyclopedia

					

Glacier mice on Île de la Possession.
Glacier mice are colonies of mosses found on some glaciers and adjacent ecosystems. They are composed of multiple species of moss[1] and can also host other species, such as nematode worms, springtails, and water bears.[2] Although what preconditions are necessary for glacier mice to form has yet to be determined, they have been observed in Alaska, Chile, Greenland, Iceland, Svalbard, Uganda and Venezuela, as well as several Subantarctic islands.[3][4][5] In at least some cases, glacier mice apparently reproduce asexually due to the effect of the harsh glacier environment on traditional moss reproduction strategies.[6]


Glacier mice are notable for their movement across the ice, which appears to be non-random, taking the form of herd-like behavior. This movement is as yet unexplained,[1] and does not appear to be solely the product of wind or the direction of a slope. 




Gilbert and Bartholomaus's evidence[1] shows a southern migration in Alaska which suggests a mechanism: the dark coloured moss absorbs sun energy on the south side, and casts a shadow on the north side. This causes the ice to melt only on the sunny side, creating a small depression, the moss then rolls into the depression and the process continues creating gradual southern motion (N. Hemisphere) and northern motion (S. Hemisphere).[citation needed]


On average, they move about 2.5cm (0.98in) per day.[7] The use of accelerometers has demonstrated that glacier mice do in fact rotate and roll, rather than simply sliding across the ice, over time exposing all of their surfaces.[7] Measurements of glacier mice show that they retain heat and moisture, creating a suitable ecosystem for microorganisms that otherwise could not live on a glacier.[8][9] Glacier mice are believed to persist for six years or longer.[7]


Glacier mice were first described in 1950 by Icelandic meteorologist Jón Eyþórsson, who referred to them as jökla-mýs, which is Icelandic for "glacier mice."[10]



	1 2 3 Greenfieldboyce, Nell (2020-05-09). "Herd Of Fuzzy Green 'Glacier Mice' Baffles Scientists". NPR. Retrieved 2020-05-25.

	↑ Hausheer, Justine E. (January–February 2013). "Curious 'Mice' Thrive on Glaciers". Audubon. Retrieved 2020-05-25.

	↑ Dickson, James H.; Johnson, Robert E (2014). "Mosses and the beginning of plant succession on the Walker Glacier, southeastern Alaska". Lindbergia. 37 (2): 60–65. doi:10.25227/linbg.01052. S2CID133983103.

	↑ Perez, Francisco L. (1991). "Ecology and Morphology of Globular Mosses of Grimmia longirostris in the Paramo de Piedras Blancas, Venezuelan Andes". Arctic and Alpine Research. 23 (2): 133–148. doi:10.2307/1551378. JSTOR1551378.

	↑ Uetake, Jun; Tanaka, Sota; Hara, Kosuke; Tanabe, Yukiko; Samyn, Denis; Motoyama, Hideaki; Imura, Satoshi; Kohshima, Shiro (17 November 2014). "Novel Biogenic Aggregation of Moss Gemmae on a Disappearing African Glacier". PLOS ONE. 9 (11) e112510. Bibcode:2014PLoSO...9k2510U. doi:10.1371/journal.pone.0112510. PMC4234412. PMID25401789.

	↑ Gao, Fei (2016-04-21). "On Glaciers, Moss Become Asexual". GlacierHub. Retrieved 2020-05-25.
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	↑ Coulson, S.J.; Midgley, N.G. (2012). "The role of glacier mice in the invertebrate colonization of glacial surfaces; the moss balls of the Falljökull, Iceland" (PDF). Polar Biology. 35 (11): 1651–1658. Bibcode:2012PoBio..35.1651C. doi:10.1007/s00300-012-1205-4. S2CID18751290.
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I didn't miss macOS, but...


When I went to Linux full time I was surprised to not miss much from macOS.


tldr; I made Tether to do all the things I did miss.


[image: tether open showing imessages on linux]


No AirPlay kinda sucked, but the one thing I kept wishing I had was what Apple calls "Continuity": the ability to send and receive iMessages and SMS, share files, sync clipboard, and see notifications from my iPhone on my computer.


In particular, that thing where OTP codes sent to Mail or Messages autofill into the login form I'm waiting for on the Mac. It sounds small, but that was the one thing I really missed!


It is impossible to fully implement all of Continuity on Linux, but Tether's goal is to do all of it that is technically possible.


Before you ask, I know KDE Connect exists. It's great! If you're on Android you should definitely use it. The problem is that it didn't do what I wanted and it's roadmap indicated it never would.



Origins


Tether started its life filling the major holes. Clipboard sync was first, I wanted the OTP flow and I knew this was going to be required, and it was also the easiest. This let me copy / paste between macOS and Linux (Wayland) and forced the project to build out all the foundation I knew it would need later.


I knew the App Store was going to be a hurdle so I shipped the iOS app first with only support for clipboard sync. There was a very basic tetherd daemon for the linux side but that was it.



Security was a first class citizen from day one.


I never skipped out on safety. The networking between iOS and Linux has been mTLS from the start, and both sides must agree before anything can communicate. Since then I've done Opus and then Fable bug / security sweeps regularly.


After that, file transfer was the obvious next step and that went in quick and easy.



Wat


As for mail and browser stuff, I'm not very creative. To be honest I've kinda cheated here. I use Zen Browser (Firefox) and Betterbird (Thunderbird) and both support WebExtensions very well. So, I just made a browser and mail extension to deal with OTP stuff.


The mail extension looks for OTP codes and sends them to the browser extension which looks for OTP input elements and autofills OTP codes as they arrive from mail.


It actually works great! The problem is broad support: if you use a different mail client you're kinda out of luck for now. I'd LOVE if someone wants to help with that stuff, but it's so far out of my comfort that I'll stick with the backend side for now.



Bluetooth Breakthrough


My understanding to this point was that there was no interface to iMessage / SMS directly. You could always run a proxy on a Mac and send and receive texts through that, but in my opinion that is not a solution. I tried it. Even with Tailscale it was an unpleasant experience.


Then I ran across ancs4linux and later BlueFerry and I was completely shocked. In particular, erikwb's protocol documentation, which finally gave me enough information to understand what was happening.


There was a licensing issue, these projects are GPL and Tether is and always will be MIT, but I wanted a clean room implementation in C++ anyway. Personally, I think putting an interoperability protocol implementation behind a copyleft license is a little unfortunate! I'd rather see something like this usable by anyone, regardless of the license of the project using it (libtether?).


Anyway, now that the truly hard problem was solved, implementation went about as smooth as you could expect a bluetooth integration would go (it's still a complete shit show in 2026). Problem after problem with no clear explanation, an automatic kicking machine, and a bunch of carefully tracked edge cases compensating for bluetooth's inadequacies.



But we got there.


And Tether now supports: iMessage, SMS, Notifications, Contact sync on Linux. In addition to its previous: File Transfer, Clipboard Sync, OTP handling.


And my damn text OTP codes FINALLY autofill in the web browser!



Why?


While I did scratch my own itch with this project, I genuinely want Tether to be for everyone. I don't get anything out of people using it other than the satisfaction of knowing that something I built is useful.


Contributions are welcome! Bugs, feature requests, translations, documentation, really anything would be wonderful.


If you're on Linux with an iPhone, I really hope you give it a try.
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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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The Trump administration has been deploying an obscure legal maneuver to try to obtain private information on journalists, non-profits and unions, raising alarm over a power the government has asserted without judicial oversight.
In one instance, the government obtained six months of telephone records for Georgia Fort, a Minneapolis journalist. Fort was not notified of the request for her information, nor was she given a chance to contest the government’s effort to obtain them, her lawyers said in court papers.
In February of this year, federal prosecutors twice sought search warrants for account information for the YouTube channel of Fort and the journalist Don Lemon, both of whom have pleaded not guilty to criminal charges in connection to a protest at a Minneapolis church in January that they were covering. A judge twice rejected the request, writing that the government had failed to establish probable cause of a crime and that he wanted Lemon and Fort to be informed of the request so they could have a chance to challenge it. About a month after the judge’s ruling in late February, the government said it was withdrawing the request.
But officials hadn’t given up on getting the data.
Less than a month later, the DHS served Google with a different request for the YouTube information. This time, DHS utilized a different method that didn’t require approval from a judge, only a sign-off from a DHS official. It served Google an administrative summons citing an arcane provision of federal law – 19 USC 1509 – dealing with customs imports. The provision gives the DHS broad power to inspect records in order to determine whether duties and taxes are being correctly levied on imported items. It also instructed the recipients of the summons to keep it secret.
The DHS summons was issued under a statute that does give the agency broad power to demand records, but only in the limited circumstance of there being a need to investigate a customs issue, said Chris Duncan, a former lawyer at the Department of Homeland Security. “These laws have absolutely nothing to do with a domestic situation at a church, a social media post, even an immigration matter,” he said.
“It’s outrageous conduct on so many levels. It’s hard to know where to begin,” said John Roth, who served as the inspector general for the Department of Homeland Security from 2014 to 2017. “This is an improper use of the subpoena under any circumstances. This is not a customs case; it is not a customs violation. They are not investigating a customs violation.”
The episode in Minnesota was particularly alarming because it appeared to be an end run around a judge who was skeptical of the government’s need for the information.
“There is no judge in the loop. You don’t have that independent authority to scrutinize the demand and to say whether or not it’s legitimate,” said Caitlin Vogus, a senior adviser at the Freedom of the Press Foundation.
The DHS also sought and obtained six months of phone records for Fort from T-Mobile, which included records for more than 10,000 calls and text messages. Fort was not notified the government was seeking the records until mid-July, when government lawyers produced them to her lawyers. Fort’s lawyers wrote in a filing this week they were “stunned” to see the government had unilaterally been able to obtain a log of her communications after a judge had warned them about obtaining records about a journalist.
“That’s very concerning because the information demanded can help the government uncover a journalist’s confidential sources,” Vogus said.
In a statement, T-Mobile did not address why it turned over the information.
“We take our responsibility to protect customers’ privacy and personal information very seriously. Our team carefully reviews government demands for customer information and responds in accordance with the law. We don’t comment on specific law enforcement demands,” the company said.
The Department of Justice and the Department of Homeland Security both declined to comment on the use of the summons.
In addition to Fort and Lemon, the DHS also sought information on the YouTube accounts for the left-leaning outlet Democracy Now, conservative podcaster Megyn Kelly, the Milwaukee Journal-Sentinel and an independent journalist named Brendan Gutenschwager. Some of the videos they cited in the summons were livestreams of the protest, but not all of them. The video cited as part of the request for information on Democracy Now involved a news report on the protest and an interview with Nekima Levy Armstrong, who led the protest. The video cited on the request for Kelly’s show included an interview with Jonathan Parnell, the pastor at the church.
It’s unclear why exactly the DHS wanted the YouTube account information, which includes things like a user’s IP address, and information about when a user was logging in.
“It’s still concerning that the government sought subscriber information for Lemon and Fort because there’s no reason it would need this information for the criminal charges that it’s brought against them,” Vogus said. “It’s not a crime to post a YouTube video, and it’s not at all clear why the government is demanding this information about Lemon and Fort’s YouTube accounts.”
The episode was the most recent example of an alarming pattern in recent months in which the DHS avoided judicial scrutiny and deployed a summons related to customs enforcement to pressure companies into turning over information on Americans. The US constitution’s fourth amendment protects against unreasonable searches and seizures and law enforcement generally must show a judge or a grand jury they have probable cause to believe the materials they want to search will produce evidence of a crime.
But over the last few months, the Department of Homeland Security has undertaken a brazen effort to get around that fundamental safeguard. In addition to efforts to obtain records on Minnesota journalists, the DHS has used 1509 summonses to pressure social media companies to unmask the identities of people who have criticized ICE officers and to obtain financial information on a host of unions and left-leaning non-profit organizations in Minneapolis.
In a separate case in which 15 activists face criminal conspiracy charges, DHS successfully obtained the financial records of the Sunrise Movement, the Service Employees International Union (SEIU) and the Communications Workers of America, as well as Venmo records for a non-profit organization called Voices for Racial Justice. None of the organizations is charged with crimes and the DHS did not offer an explanation for why it needed the records. PayPal, Venmo’s parent company, declined to comment.
“There’s a long history of DHS abusing this summons authority in particular, and using it to seek both records that are clearly outside of its scope in general, and more particularly to try to go after people whose speech DHS is somehow irked by – but whose speech is protected by the first amendment,” said Nathan Freed Wessler, a lawyer at the American Civil Liberties Union who specializes in privacy issues.
It is difficult to determine the frequency with which the DHS is serving the 1509 summonses and how often they are successful in obtaining information. The summonses often remain hidden from public view unless the company being served, or the user, challenges them. Companies are not required to notify users that they have been served with a 1509 summons for information, though some do. The New York Times reported in February that the DHS had served hundreds of administrative subpoenas on social media companies for information on users.
“Without knowing how many of these subpoenas there are and what they’re being used for, there’s no way for courts or lawmakers or the public to put checks on executive branch abuses,” said Wessler, the ACLU attorney.
In the Minneapolis church case involving Lemon and Fort, the Trump administration has argued it had the power to use the customs-related summons to obtain information even though the crimes the defendants were charged with have nothing to do with customs. The protesters entered the church because a local ICE official was a pastor there, and could have potentially assaulted him or interfered with his duties, justice department lawyers wrote in a filing earlier this year. Even though the man does not appear to have been there, and there were no DHS officials at the church or involved in the protest, lawyers said the DHS was entitled to issue the summons because it was investigating a potential assault on a law enforcement officer.
In court filings, the Trump administration has argued the Department of Homeland Security has the power to demand such records without judicial oversight.
“Although § 1509 references ‘duties, fees, and taxes,’ the plain language of the statute does not limit DHS’s investigative authority to those subjects; instead, DHS is authorized to investigate potential crimes to ensure ‘compliance with the laws of the United States administered by the United States Customs Service,’” which has been folded into the Department of Homeland Security, a lawyer wrote in a December court filing last year.
That is an overbroad misreading of the statute, one expert said.
“I don’t buy that,” said Duncan, the former DHS lawyer. “It’s not a free-for-all that was thrown in there. Congress does not operate that way. Given these provisions were specifically incorporated into title 19, the customs statute, Congress obviously intended to authorize only records, demands and interviews in furtherance of investigations into customs violations, not wild goose chases into possible violations of any federal law without any judicial oversight.”
In Fort’s case, Google did not comply with the summons for any of the accounts. The company responded to the DHS by saying it had not offered evidence of how it was related to a customs investigation.
A Google spokesperson said the company reviews each request for data it gets to ensure it is legal and pushes back when it is too broad or doesn’t follow the correct process.
Many social media companies say they notify users when law enforcement makes a request for their information and give them a chance to contest the summons. It’s not always clear what the companies will do if the user doesn’t respond or won’t contest the request themselves. But privacy experts question whether that notice is adequate, saying many users are confused when they are contacted and do not have the resources to get a lawyer to contest the demand in court.
“They want people to think that they are going to stand up for people’s privacy, but they really shifted the burden completely onto the user,” said Lauren Regan, executive director of the Civil Liberties Defense Center, which represented a Reddit user who challenged the government’s efforts to get Reddit to reveal their identity through a 1509 summons.
Companies are not required to respond to a 1509 summons and can ignore the request if they think it is unlawful, forcing the government to go to court to try to enforce the summons. The Guardian was unable to identify any cases where the government attempted to get a court order to enforce a 1509 summons outside of the traditional customs context. Companies can also file their own motions to try to quash the summonses.
“If a user actually hired a lawyer, it would cost tens of thousands of dollars to fight one of these,” said F Mario Trujillo, a lawyer at the Electronic Frontier Foundation, a privacy watchdog. “They are not shouldering that burden; they’re pushing that cost onto users and onto non-profit groups when they could easily get their high-powered lawyers who are being paid $500 to $1,000 an hour to fight these.”
In 2017, Twitter filed a lawsuit challenging a Department of Homeland Security 1509 summons seeking to unmask an account, @alt_uscis, that was critical of the DHS. The department ultimately withdrew the summons.
In several cases, the DHS has withdrawn a 1509 summons after it was challenged in court and before a judge could rule on its legality. That may be a deliberate strategy to avoid having a judge rule on the legality of the summons.
In one instance last year, the DHS served a 1509 summons on Meta to unmask the user behind an Instagram and Facebook account that monitored ICE agent activities in the Philadelphia suburbs. The user challenged the summons in court, saying it was clearly not authorized under the law. Lawyers for the DHS defended the summons, saying it fell within the scope of laws the DHS enforced. Both sides presented arguments before a judge on 15 January and DHS withdrew the summons the next day.
“They don’t want a judge to take away this scary tool because they are getting stuff out of it,” Regan said. “Once a court ruling says ‘thou shalt not use this statute’, it does not apply.”
In 2017, the DHS inspector general issued a report finding “inconsistent – and, in some cases, improper” – use of the 1509 summonses after the @alt_uscis case.
The office of the inspector general review found that officials in Customs and Border Protection’s office of professional responsibility were regularly misusing the subpoena and recommended a series of reforms to ensure more oversight over those that were used. The office agreed to the reforms.
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This newsletter is sponsored by Unblocked.
[Webinar] How to stop babysitting your agents
Agents can generate code. Getting it right for your system, team conventions, and past decisions is the hard part. You end up wasting time and tokens in the correction loops. 
More MCPs, rules, and bigger context windows give agents access to information, but not understanding. The teams pulling ahead have a context layer to give agents exactly what they need for the task at hand.


Join live on Sep 2 (FREE) to see:
	Where teams get stuck on the AI maturity curve and why common fixes fall short

	How a context layer solves for quality, efficiency, and cost

	Live demo: the same coding task with and without a context layer


Register now
Thanks to Unblocked for sponsoring this newsletter. Let’s get back to today’s thought!
This is something that has been on my mind for quite a while now. It seems like everything these days revolves around “AI”, “AI tools”, “AI productivity”.  
	“You need to use this AI tool”

	“You need to be using this AI workflow”

	“Your engineers should be 2x, 5x, or even 10x more productive with AI”


And I get it. AI is changing how we build software, and I use AI tools myself every day as well.
But we’re focusing too much on AI tools alone and not enough on the environment in which the tools are being used. Because there’s something a LOT more important than AI tools, and that’s a great culture.

Throughout my 13+ year career in the engineering industry, I’ve seen both the negative effects of bad culture and the positive effects of a good one. I even felt it myself as an engineer and an engineering manager, when departments spent whole days blaming each other for problems.
So, I am a big believer that everything starts with a good culture, and I’ll tell you all about it in this article.
Let’s start!
This is a sentence that breaks a good culture and makes people believe that their job is not important. Especially if it comes from an executive, e.g., a CEO, CPO, or even worse, a CTO.
The problem with it is that it totally decreases psychological safety, and everyone starts wondering whether they'll still be needed or not.
But here is an important thing that many people forget:
There is no better productivity hack than a great culture. No AI tools will provide bigger productivity gains.

I’ve unfortunately seen and heard this sentence quite a few times, either directly or from an engineer or engineering leader who has reported that to me.
I think things have gotten a bit better this year, but in 2025 and in early 2026, I heard this many times. 
Let’s go more into why this is really problematic.
Many executives believe that AI will just magically increase the productivity of everyone. But the reason that often doesn’t work is Conway’s law. It states:
Organizations which design systems (in the broad sense used here) are constrained to produce designs which are copies of the communication structures of these organizations.

I mention this law quite a lot in different articles, because it’s just so important. And the reason why it’s particularly relevant in this case is that the overall productivity and the “end product” mimic the overall culture of the organization.


If the culture is bad, the end product will be bad as well, because people just don’t work together well and they don’t communicate properly. But if the culture is good, then often the end product will be good as well.
So, you should always think about good culture as a prerequisite for everything else. And I like to make an analogy to what health is to us, humans. Without health, we can’t do anything else well.
And the same is true for organizations with bad culture, everything else won’t be good as well.
Now, here comes the problem that many people fall into, especially CEOs and other executives. They see either a competitor or some other company reporting 10x higher productivity using a certain AI tool.
They start to panic, they start feeling FOMO (fear of missing out), and they start blaming people around them: “Why don’t we have that same amount of productivity as well?”
A lot of the CEOs are unaware of what kind of problems this may bring. Especially to the culture of the organization. When you start actively “blaming”, it shows to everyone that they are not doing their job well, and that you don’t trust them to make good decisions.
And this especially falls hard on engineers and engineering leaders, as they are often viewed as people who should be initiating AI adoption.
What many CEOs don’t realize is that a lot of the “reporting” of AI increasing productivity by 10x is more or less selling a certain AI product, or a certain partnership where they are promoting the other product.
So, many of the CEOs fall for the trick and make their company culture a lot worse.
My recommendation: Always take a look at what the incentives are behind people saying something, that says a lot about whether it’s true or not.

Here is another really important point, and many people seem to forget it. As we mentioned, good culture is a prerequisite for everything else. But when it comes to AI, it amplifies everything you already have.
So, both AI and good culture go hand in hand really well together. AI makes bad communication even worse, it also makes bad architecture even worse as well.
But if you have a good culture and good architecture, people will be more productive because they will help each other, and AI will also have a better blueprint of what good looks like because of good architecture.


Always keep this in mind. Just starting to use AI for everything just makes things worse if you don’t have good processes, architecture, and people don’t work together as a team.
Everyone just goes in the wrong direction faster.
If you’re wondering whether you have a great culture inside your team or organization, here are some useful questions to answer:
	Do people know what they are responsible for?

	Can they make decisions without unnecessary approvals?

	Do they feel safe challenging leadership?

	Do teams trust each other?

	Are priorities clear?

	Can people disagree constructively?

	Do we reward outcomes?

	Do people understand why they are building something?

	Do we learn from failures, or do we look for someone to blame?


If the answer to these is “Yes”, then you are on a good track to have a good culture. Additionally, here is my personal checklist that I look at when doing an assessment of a certain engineering culture:


You can find my full checklist for assessing whether a certain engineering organization is great or not.
You can use the same checklist in your case as well. This checklist provides you with a guide on what you should focus on in order to create a great engineering organization where everyone can thrive.
It works for organizations with multiple teams or smaller organizations. You can also use this for a specific team that is part of the bigger organization as well.


Paid subscribers, you can get it here: 🎁 Products for paid subscribers.
Additionally, take a look at how I do a full engineering organization audit in this article:
Now, let’s go to a very important thing next. How to actually message AI adoption correctly, so that you keep a great culture and have everyone excited about using AI tools.
The best messaging I saw (and has worked well) is the following:
What great engineers and engineering leaders do is learn and utilize all different tools that help them do the work better. This hasn’t really changed.
AI is like any other tool that has come out over the years. Use it in your favor to help your team, organization, and the business. That’s what great engineers and engineering leaders do. And it hasn’t changed with AI.

Don’t ever mention something even close to “replacing” or something along the lines of “You are not important anymore, because we have AI”. Those are just going to completely diminish morale and break the entire culture.
When it comes to AI adoption, it only works bottom-up, it never works top-down, and the reason for that is that things are changing so fast, new AI tools are coming out every day, and there needs to be constant exchange of knowledge between everyone.
Always keep this in mind. Trying to “force” people will only result in bad outcomes.
Many people believe that AI adoption happens just by introducing a new tool, and people will just magically become 2-5x more productive. Well, it doesn’t work like that.
AI adoption is not a tooling problem, it’s a leadership problem.

And at the same time, if your goal is to just increase AI usage amongst everyone, you’re basically losing. The goal should always be business success and overall outcomes.
As we mentioned, AI is like any other tool, and we need to treat it that way.
I wrote the article called: Companies should hire more engineers in the age of AI, back in July, 2025. And it’s now more true than ever. 
I fully believe that the best companies hire more engineers, not fewer, and the reason is that with more people, you exponentially increase your productivity as well.


Of course, the prerequisite is that the company culture is on point. Without it, it won’t work.
Time to market (TTM) is a very important metric in the age of AI, and I strongly believe that the best companies in a specific industry are going to be the ones that are going to move the fastest, make adjustments based on market needs, and provide the best experience for the users.
This was true before the age of AI, and now it’s even more important as things are progressing faster than ever.
So, knowing this, why would you actually restrict yourself with less productivity and less talent?

It’s a huge competitive advantage to be more productive. And I believe being less productive (that you can be) is actually a huge liability, which would result in an overall decrease in market share percentage long-term, in my opinion.


If you believe that “replacing engineers with AI” is a good bet. You’re actually making your company a lot worse that way. That’s my opinion.
Let’s end this article with the following:
I DON’T think the biggest question for leaders should be: “How do we get everyone to use AI?” The biggest question is:
“How do we build an organization where great people can do their best work, and then use AI to multiply them?”

This is the real question that organizations should be asking and focusing on. Great culture is the biggest productivity hack.
Liked this article? Make sure to 💙 click the like button.
Feedback or addition? Make sure to 💬 comment.
Know someone that would find this helpful? Make sure to 🔁 share this post.
	Interested in sponsoring this newsletter? Check the sponsorship options here.

	Check out my book “The Multiplier Mindset” coming out later this year, here.

	Take a look at the cool swag in the Engineering Leadership Store here.

	Want to work with me? You can see all the options here.


You can find me on LinkedIn, X, YouTube, Bluesky, Instagram or Threads.
If you wish to make a request on particular topic you would like to read, you can send me an email to info@gregorojstersek.com.
This newsletter is funded by paid subscriptions from readers like yourself.
If you aren’t already, consider becoming a paid subscriber to receive the full experience!
Check the benefits of the paid plan
You are more than welcome to find whatever interests you here and try it out in your particular case. Let me know how it went! Topics are normally about all things engineering related, leadership, management, developing scalable products, building teams etc.


Discussion about this post

Ready for more?





Original: https://newsletter.eng-leadership.com/p/good-culture-is-the-biggest-productivity · Discussion
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SQLite as a Document Database (2020)

dgl.cx · 131 points · Discussion


          
SQLite has had JSON support for a while.


However recently it added a killer feature: generated
columns. (This was added in 3.31.0,
released 2020-01-22.)


This makes it possible to insert JSON straight into SQLite and then have it
extract data and index them, i.e. you can treat SQLite as a document database.
This has been possible with PostgreSQL and obviously is what something like
Elastic provides but having it available in an embedded database is very nice
for lightweight stuff.


Let's get started:


$ sqlite3
SQLite version 3.31.1 2020-01-27 19:55:54
Connected to a transient in-memory database.
sqlite> CREATE TABLE t (
   body TEXT,
   d INT GENERATED ALWAYS AS (json_extract(body, '$.d')) VIRTUAL);
sqlite> insert into t values(json('{"d":"42"}'));
sqlite> select * from t WHERE d = 42;
{"d":"42"}|42



It's that simple, the d column is extracted from the provided JSON.


(Aside: The hard bit may be getting a new enough SQLite, at the time of writing
Homebrew on macOS has it, else you likely need to use an unstable source like
nixpkgs-unstable.)


There's some nice properties of this. Normally it's encouraged to minifiy and
validate JSON when inserting (via the json() function) as because SQLite
doesn't have a JSON type it will allow anything. However nothing enforces that,
you could add a constraint but will probably forget... Having GENERATED ALWAYS
using json_extract means invalid JSON will get a Error: malformed JSON at
INSERT time.


This can be taken further:


sqlite> CREATE TABLE x (
  body TEXT,
  id TEXT GENERATED ALWAYS AS (json_extract(body, '$.id')) VIRTUAL NOT NULL);
sqlite> insert into x values('');
Error: malformed JSON
sqlite> insert into x values('{}');
Error: NOT NULL constraint failed: x.id



We can enforce items are present in the inserted JSON, here by adding NOT
NULL, but we could also use constraints and other SQLite features!


You'll notice I've used VIRTUAL with the generated column in these examples.
There's also the option of using STORED to essentially cache the values,
although a downside is you can't add those columns via ALTER TABLE.


However you can always create an index on a column, even if it's defined a
virtual one:


CREATE INDEX xid on x(id);


Then check that's going to work as expected:

EXPLAIN QUERY PLAN SELECT * FROM x WHERE id='foo';
QUERY PLAN
`--SEARCH TABLE x USING INDEX xid (id=?)



Combined with ALTER TABLE we can add a new column and index it:


ALTER TABLE x ADD COLUMN text TEXT
    GENERATED ALWAYS AS (json_extract(body, '$.text')) VIRTUAL;
INSERT INTO x VALUES(json('{"id":43, "text":"test"}'));
CREATE INDEX xtext ON x(text);




The benefit here is you can start off with a table which could be as simple as
just a single JSON column, and add columns and indexes as you find useful data
in that JSON. For example this can work really well for webhooks, insert all the
data you are sent straight into a table, then pull out the useful stuff later.
Have fun.



          17th June 2020
    in code
  



        



Original: https://dgl.cx/2020/06/sqlite-json-support · Discussion
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Hunting Down a Go Runtime Bug on 32-Bit Embedded Systems

sigma-star.at · 101 points · Discussion

Our daily work usually revolves around Linux and security topics, deep down in the software stack.
Still, more often than you might think, we end up debugging applications which live much higher up.
Sometimes such a problem has its roots in the Linux kernel, sometimes elsewhere.
In this blog post we show how we found and fixed a bug inside the Go runtime.
Recently a customer reported that an application written in Go crashes from time to time on one of their embedded Linux systems.
Introduction
The crash was always the same fatal error with the following signature:
runtime: netpoll: eventfd ready for 5
fatal error: runtime: netpoll: eventfd ready for something unexpected
...stack trace...

At first we assumed that the application itself was buggy and needed fixing.
But after inspecting the error more closely, it looked much more like an internal assumption in Go’s netpoll mechanism no longer holds.
The error message comes from netpoll() in src/runtime/netpoll_epoll.go:
if ev.Events != linux.EPOLLIN {
        println("runtime: netpoll: eventfd ready for", ev.Events)
        throw("runtime: netpoll: eventfd ready for something unexpected")
}


In this code path, the netpoll code expects EPOLLIN to be the only firing event, but it got something else.
In our case it got 5, which is EPOLLIN|EPOLLOUT.
Why would epoll suddenly report more than EPOLLIN if the code asked only for EPOLLIN?
Before digging deeper, we threw the error message into a search engine, hoping that somebody else had faced the same issue before.
This led us straight to a report in the Go project’s issue tracker:
runtime: netpoll: eventfd ready for something unexpected.
The issue describes exactly the fatal error we saw.
Also on a 32-bit ARM embedded Linux system!
The reporters also noted that the crash happens in applications which run for a long time.
That matched our customer’s description, too.
Bingo!
The issue had been open and unresolved since March 2025.
The Go maintainers had also rejected one attempt to fix the problem.
From the comments on the issue we learned that the fatal error only ever showed up on 32-bit ARM and i386 Linux systems, with all kinds of kernel versions.
Some kernels were rather old, others recent.
Not a single reporter saw it on an x86_64 or arm64 system.
Accepting the Challenge
The problem had multiple reporters but no fix, so we decided to dig into the issue ourselves.
At the very least we could give the Go folks better input.
Initially we suspected that epoll behaves differently on 32-bit ARM or i386.
We ditched this idea quickly since epoll is generic core code in the kernel.
Why would it return a spurious event set only on 32-bit ARM or i386?
Still, the fact that the error showed up only on 32-bit systems gnawed at us.
As a next step we reviewed the epoll usage in Go’s netpoll code.
With the help of an LLM we went through src/runtime/netpoll_epoll.go, focusing on 32-bit pitfalls such as integer conversions.
The review revealed that Go’s netpoll code uses the data field of struct epoll_event.
Linux epoll can store an 8 byte cookie in the kernel and returns it as part of the firing event to user space.
Applications use this cookie to attach metadata to an event, for example to tell different event sources apart.
struct epoll_event {
    __poll_t  events;   /* ev.Events in Go netpoll */
    __u64     data;     /* ev.Data in Go netpoll */
};


Deep inside the Go runtime, the main event handler needs to know whether an event belongs to an event fd or a socket fd.
It decides by comparing ev.Data to the address of its internal event fd object:
if *(**uintptr)(unsafe.Pointer(&ev.Data)) == &netpollEventFd {
...
}


Reading further through the code showed that ev.Data holds either a raw pointer to netpollEventFd or a tagged pointer to a per-socket object, pollDesc.
The pointer tag is a counter, fdseq, which distinguishes recycled pollDesc objects.
So far so good.
Mixing raw and tagged pointers in the same field looked fishy to us.
But how this relates to the crash was not clear yet.
Inspecting how Go lays out tagged pointers in memory finally revealed the core of the issue.
The Aha Moment
On 32-bit platforms, Go’s tagged pointer logic packs the full 32-bit address and up to 32 tag bits into an 8 byte word.
The tag goes into the lower 4 bytes and the address into the upper 4 bytes.
Storing a tagged pointer with address 0x00123456 and tag 0x12 fills ev.Data like this:
 ev.Data[0:4]        ev.Data[4:8]
+------------------+-------------------+
|  fdseq           |  *pollDesc        |
|  e.g. 0x00000012 |  e.g. 0x00123456  |
+------------------+-------------------+

Storing the raw pointer, on the other hand, leaves the following contents in ev.Data:
 ev.Data[0:4]       ev.Data[4:8]
+------------------+-------------------+
|  &netpollEventFd |  0 (untouched)    |
|  e.g. 0x00123456 |  0x00000000       |
+------------------+-------------------+

The lower 4 bytes hold the address of the object.
The upper 4 bytes stay untouched since an address is only 4 bytes long on a 32-bit system.
This finally shows the root of the problem.
The comparison of ev.Data with &netpollEventFd evaluates only the lower 4 bytes of ev.Data.
The code casts ev.Data to uintptr, which is 4 bytes on 32-bit platforms.
So the address of the netpollEventFd object aliases with fdseq.
As soon as fdseq grows large enough to match &netpollEventFd, the netpoll logic mistakes a socket fd for an event fd.
Internal assumptions fall apart, among them the assumption that the ready event is just EPOLLIN.
Note that this aliasing can only happen on 32-bit little endian systems.
On a 64-bit system, the comparison always covers the whole 8 bytes.
On a 32-bit big endian system, the comparison would read the upper 4 bytes, which contain the address.
fdseq needs to grow into the millions before it matches &netpollEventFd.
That’s why the problem shows up only in long-running programs which create lots of pollDesc objects over time.
On a typical 32-bit ARM Linux system, netpollEventFd resides in a read-only section within the first 3 MiB of the address space, as the memory map of our test program shows:
$ pmap `pidof netpoll_test`
204:   /opt/netpoll_test
00010000   2696K r-x-- netpoll_test
002c0000   2192K r---- netpoll_test
004f0000    180K rw--- netpoll_test
...

So fdseq needs to reach a value of about 3 million before the crash can happen.
A Test Case
We also created a standalone test case for the problem.
On our test systems, it triggered the crash within a few minutes:
$ /tmp/repro.arm.system
netpoll eventfd-alias reproducer (GOOS=linux GOARCH=arm)
runtime.netpollEventFd is at address 0x223008
crash expected around cycle 2240520

cycle 2236988runtime: netpoll: eventfd ready for 4
fatal error: runtime: netpoll: eventfd ready for something unexpected

runtime stack:
...

Fixing the Issue
We proposed a fix which changes how netpoll tells event fds and socket fds apart.
Instead of storing the raw pointer &netpollEventFd, the fix stores a nil pollDesc as a tagged pointer.
When unpacking the tagged pointer yields nil, the event belongs to the event fd, otherwise to a socket fd.
This way ev.Data always contains a tagged pointer and the aliasing is gone.
A few days later our fix was merged.
Summary
A Go application crashed sporadically on a 32-bit ARM embedded Linux system with a fatal netpoll error.
The error looked like an epoll problem, but epoll worked just fine.
The Go runtime stores both a raw pointer to netpollEventFd and tagged pollDesc pointers in the 8 byte ev.Data field.
On 32-bit little endian systems, the raw pointer aliases with the fdseq tag.
Once a long-running program has recycled millions of pollDesc objects, netpoll mistakes a socket fd for the event fd and crashes.
Our fix stores a tagged nil pollDesc for the event fd instead, which removes the aliasing.
The bug slipped into the Go runtime with Go 1.14 in 2020.
It went unnoticed until the first report in March 2025 and finally got fixed in 2026.
We can only speculate, but this suggests that Google itself no longer runs any 32-bit Go programs.
Otherwise they would have hit the bug themselves long before we did.
We’d like to thank Frequentis AG for providing the budget to analyze and fix the problem.




Original: https://sigma-star.at/blog/2026/08/go-runtime-netpoll-bug/ · Discussion
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Nancy Grace Roman Space Telescope

science.nasa.gov · 92 points · Discussion



	




								Roman Launch Countdown

									Roman is set to launch August 30, 2026 at 07:26 am EDT on a SpaceX Falcon Heavy rocket from Launch Complex 39A at NASA’s Kennedy Space Center in Florida.

								
					Learn More About the Roman Launch
					
				
				
									
					
					Aug 30, 2026 11:26 UTC

							




	
					
						
Building Roman

					

					Technicians have completed the construction of NASA’s Nancy Grace Roman Space Telescope. The Roman observatory is slated to launch on…

					
						Read the Story
						
					
				

	
		



		
			

				Media Resources			

		


					
							
								
Press Kit

							

							Brush up on all things Roman with this overview, which is full of mission information and a variety of resources.

						

					
							
								
Video Resources

							

							View and download high-quality images and video from NASA Goddard's Scientific Visualization Studio.

						

					
							
								
Roman on YouTube

							

							View a variety of videos, including shorts, b-roll, and animations.

						

					
							
								
Roman's Flickr gallery

							

							Image resources available for print and digital publication.

						

			



				Roman interactive

				Explore the Roman Observatory

				Take a tour around the telescope with this Interactive Diagram.
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Show HN: Galaxium, an experimental WebGPU space explorer

galaxium.app · 87 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://galaxium.app · Discussion
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Show HN: Typebase – A single-folder back end you write in TypeScript

typebase.io · 82 points · Discussion

Hey HN!I built Typebase, a library that gives you Convex's DX with Supabase's openness.
After trying Supabase I liked how fast it is to spin up a DB and auth, but really didn't like using RLS and SQL for authorization. With Convex I loved how your server "lives" in your code, but disliked the DB model and the realtime-first defaults.
With Typebase you just write TS files inside a typebase/ folder in your existing repo. You can define your DB tables inside a schema.ts file and export server functions that your frontend calls like local functions, fully typed. Auth is built in.
Then one CLI command uploads your server to any of the available providers (Vercel, Cloudflare Workers or Deno Deploy for the servera and Neon for the DB), or generates the code so you can deploy it wherever you want.
Built on top of oRPC, Drizzle, and better-auth.
Happy to answer any questions or feedback!


Original: https://typebase.io · Discussion
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Indirect Calling of Nested Functions on GCC Without Executable Stack

uecker.codeberg.page · 58 points · Discussion


	
	
	
        Indirect Calling of Nested Functions on GCC Without Executable Stack

	
	Martin Uecker, 2026-08-29

	

	Introduction

	
	We discussed last time how one can use
	nested functions on GCC 17 and Clang for callbacks with requiring an
	executable stack.
	But what if ones needs to support older versions of GCC?  Of course,
	one can simply accept an executable stack (it is not quite as terrible as
	some people claim), but it is also possible to avoid this with a hack.
	

	GCC: Nested Functions and Trampolines

	
	Let's discuss first how GCC supports taking the address of a nested
	function. Our toy example without the use of the new macros is shown below
	(Godbolt Example).
	

	typedef int cb_f(int y);

	int baz(cb_f p, int x)
	{
		return p(x);
	}

	int foo(int k)
	{
		int bar(int x) { return k + x; }
    		return baz(bar, 2 * k);
	}
	

	
	On x86_64, the generated assembly is the following.
	

bar.0:
        movl    %edi, %eax
        addl    (%r10), %eax
        ret
foo:
        subq    $56, %rsp
        leaq    64(%rsp), %rax
        movq    %rax, 32(%rsp)
        movl    %edi, (%rsp)
        leaq    4(%rsp), %rax
        movw    $-17591, 4(%rsp)
        movabsq $bar.0, %rcx
        movq    %rcx, 6(%rsp)
        movw    $-17847, 14(%rsp)
        movq    %rsp, 16(%rsp)
        movl    $-1864106167, 24(%rsp)
        addl    %edi, %edi
        call    *%rax
        addq    $56, %rsp
        ret
	

	This code places a trampoline on the stack and immediately
	invokes it via the inlined baz function. The trampoline
	is a short code sequence that loads the static frame register to a
	structure on the stack that contains the captured variables from the
	parent function and then jumps to the local function. If one
	translates the constants -17591, -17847, and -1864106167 back to
	assembly instructions one obtains the following x86_64 code.
	

	
        movq	$bar.0, %r11
        movq    $frame, %r10
	jump	*%r11
	

	
	Both, the static chain and the code address are immediate constants
	used by move instructions in the code of the trampoline.
	Instead of using the address of the trampoline to call the function,
	we can extract the code address and the static chain from the trampoline 
	and use them with the __builtin_call_with_static_chain
	built-in function to call the local function directly.  For example,
	using noplate's peek and
	array_slice macros,
	this could be done in the following way for x64_64 (and a large memory
	model).
	

	
	unsigned char (*tramp)[24] = (void*)bar;
	void *code = peek(uint64_t, &array_slice(tramp, 2, 10));
	void *chain = peek(uint64_t, &array_slice(tramp, 12, 20));
	

	
	These pointers are then exactly the same information that can be obtained
	on the yet to-be-released GCC 17 with the new built-ins
	__builtin_call_static_chain and __builtin_call_code_adress
	and can be used to call the local function with as discussed previously.  
	

	
	__builtin_call_with_static_chain(((typeof(bar)*)code)(arg), chain);
	

	
	Thus, we can use reading of these
	two pointer values from a trampoline as a fallback mechanism in older versions
	of GCC. The downsides are that a trampoline is still created, the compiler can
	still not devirtualize the indirect call, and the stack will still be marked executable.
	So what was gained? Since we never actually invoke the trampoline, we can 
	make the stack non-executable again with the following command, which
	at least addresses the security concerns of this feature.
	

	
	patchelf --clear-execstack program
	

	
	This idea is implemented in my experimental library,
	noplate,
	where a wide pointer is constructed from the code address and the static chain.
	

	Trampolines as Function Descriptors

	
	There is another idea I find worth exploring: One could also use the trampoline
	itself as a function descriptor.  Instead of extracting the static chain
	and code pointer where the trampoline is created we just pass on the address of
	the trampoline as usually.  But everywhere where we might call the trampoline,
	we first check whether the pointer points to a trampoline, and then extract code
	address and static chain to call the nested function directly using
	__builtin_call_with_static_chain. In some sense we could say that
	instead of invoking the trampoline, we are interpreting the code of the
	trampoline at the call site using a super simple interpreter that only can
	interpret this specific code sequence and that is so simple that it can be inlined
	(Godbolt Example).
	

	Literature

	
		GCC, Nested Functions

		GCC, 
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Creating the Aetheryte Radio

haz.ee · 56 points · Discussion



ffxiv plays the whirs at random intervals, pitches, and gain (volume).
these are all added to create an illusion of life(?) that make it
harder to detect when an asset is repeating. thankfully, ffxiv also
provided values that gave the min and max values for each of the
random parameters, so it was easy to translate into javascript:





const whirIndex = Math.floor(Math.random() * whirs.length);

const whirPlaybackRate = Math.random() * (1 - 0.794) + 0.794;

whirGainNode.gain.value = Math.random() * (1 - 0.6) + 0.6;






if you've ever built a graph by hand the flow is usually something
like: allocate a node, set metadata, and connect. i do the following
to setup the hum:




const humSource = audioContext.createBufferSource();
humSource.buffer = await loadSample(
    audioContext,
    isSafari ? "assets/hum.wav.opus.aac" : "assets/hum.wav.opus",
);
humSource.playbackRate.value = 0.63;
humSource.connect(humGainNode);
humSource.loop = true;
humSource.start(0);






it's actually ok that i connect the node before i set loop, because
the node doesn't produce samples until i call start.




the other part of the ceremony is the whir loop. it's not actually a
loop using conventional loop control flow. instead of using a while
(true) with a random "sleep" in between, i instead use setTimeout to
schedule the next whir at a random interval.




function chooseWhir() {
    const whirSource = audioContext.createBufferSource();
    const whirIndex = Math.floor(Math.random() * whirs.length);
    const whirPlaybackRate = Math.random() * (1 - 0.794) + 0.794;
    whirGainNode.gain.value = Math.random() * (1 - 0.6) + 0.6;
    whirSource.buffer = whirs[whirIndex];
    whirSource.playbackRate.value = whirPlaybackRate;
    whirSource.connect(whirGainNode);
    whirSource.start(0);

    whirSource.onended = () => {
        
        whirSource.disconnect(whirGainNode);
        const nextWhirDelay = Math.floor(Math.random() * 2001);
        setTimeout(chooseWhir, nextWhirDelay);
    };
}






same deal here: create a source node, select a random asset, playback
rate (pitch), gain (volume), and connect it to the gain node (which
stays constant in this process and only has it's value changed.) the
key here is that when the source asset ends, instead of looping, we
remove that node from the graph and add a new one (by calling
chooseWhir again.) because there is an expected delay before the
next whir, i'm ok with adding whatever latency is added by doing the
random calculation, it's likely marginal.






Original: https://haz.ee/posts/aetheryte-radio.html · Discussion
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Calibrate Before You Accelerate: Bias Toward Action in a New Role

tucker.wales · 54 points · Discussion


      My recent move from Monzo to Engine by Starling brought a familiar feeling rushing back: the intense, almost overwhelming urge to prove my worth immediately. When starting a new job, it’s completely natural to want to justify the company’s decision to hire you by making an instant impact. We want to show up, roll up our sleeves, and start fixing things.


But a bias toward action is a superpower only when applied correctly - action without context is just noise. If you swing a sledgehammer before looking at the blueprints, you might knock down a load-bearing wall. Here’s how to frame your bias toward action not as rushing, but as moving decisively only after you’ve built a foundation of context.


[image: A stick figure swings a sledgehammer at a brick wall with eyes closed, while an unrolled blueprint on the ground clearly labels it a load-bearing wall not to be demolished]


Phase 1: the collection period


Listening is an action if done deliberately. During your first few weeks, focus on being active in your passivity.



  	Map the terrain. Identify key stakeholders and observe team dynamics before suggesting changes.

  	Investigate the “why.” Apply Chesterton’s Fence - don’t remove a barrier or criticize a legacy process until you know exactly why it was built in the first place.




[image: Two panels: a stick figure swings an axe at a fence without looking beyond it, then discovers - once the fence is gone - that it was keeping a bull out]


  	Gather data. Read historical documentation, shadow your peers, and conduct 1:1s focused entirely on discovery.




Phase 2: the synthesis phase


This is the bridge between collecting information and taking action. It requires dedicated, analytical thought.



  	Connect the dots. Look for recurring pain points mentioned independently by different stakeholders across the business.




[image: A stick figure stands in front of a corkboard, using red string to connect several sticky notes together, revealing a pattern]


  	Categorize opportunities. Separate the low-hanging fruit - quick, low-risk wins - from the complex, systemic issues that will require a long-term strategy.




Phase 3: strategic acceleration


Now it’s time to unleash your bias toward action safely and effectively.



  	Start small and public. Execute a quick win that directly makes someone else’s job easier. This builds immediate political capital.

  	Share your hypothesis. Before launching a major project, write a one-pager outlining your intended action and share it for feedback.

  	Shift gears. Gradually transition your working ratio from 90% listening and 10% doing to 20% listening and 80% doing.




[image: A stick figure's hand moves a lever along a dial, shifting the needle further toward one end]


None of this is about moving slowly - it’s about making sure that when you do move, you’re pushing on something that actually needs pushing.


So, the next time you find yourself in a new environment, fighting the urge to fix everything on day one: take a breath. Put down the sledgehammer. Pick up the blueprints. The real work will still be there when you’re actually ready to build.


    


Original: https://tucker.wales/writing/bias-towards-action/ · Discussion
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Quantifying Colour

ekunazanu.foo · 48 points · Discussion

There are billions of monitors worldwide that can reproduce the exact same colour when instructed to. This in itself is an engineering marvel, but it glosses over the fact that this is only possible if there is a standard definition for colours in the first place. Earlier, colours were loosely defined using a limited set of words — most languages have at most twelve words to describe colours. These loose definitions are fine in most cases, but it is not precise enough for describing the tiny differences between similar looking colours that is required for accurate colour reproduction.
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Tencent Releases and Open-Sources Tencent Hy4 Preview

tencent.com · 46 points · Discussion


                        


    
        
    
        
        
Ranked among the top tier of open-source models, Hy4 preview is built for real-world productivity tasks, delivering outstanding performance across coding, office work, and scientific research








Tencent has released and open-sourced Tencent Hy4 preview, a next-generation large language model with 770B total parameters and 49B active parameters, and a context window exceeding 1M tokens. It demonstrates outstanding capabilities on real-world productivity tasks spanning coding, office work, and scientific research.




Hy4 preview is now available as an open-source model and can also be accessed globally through WorkBuddy and CodeBuddy, as well as Yuanbao, ima and other Tencent products. Users can try the model directly through these applications, or connect to it via API through Tencent Cloud TokenHub and OpenRouter.




Upon launch, Hy4 preview will be available for free on WorkBuddy and CodeBuddy for two weeks. Free access to Hy3 on both platforms has also been extended until September 30.




Hy4 preview was expanded significantly in model size, context length, and data volume, and  the advances in both pre-training and post-training have led to a major leap in overall intelligence, placing the model among the top tier of open-source models.








Hunyuan continuously works in deep co-design with products such as CodeBuddy and WorkBuddy, optimizing the real-world user experience across productivity scenarios. In a blind evaluation conducted internally by Tencent involving 163 experts and 203 engineering tasks, Hy4 preview scored an average of 2.99 out of 4.00, slightly ahead of GLM-5.3 (2.92/4.00) and Kimi K3 (2.94/4.00).




Designed for productivity, Hy4 preview was developed using high-quality training data co-created with Tencent experts across software engineering, gaming, finance, security, and other domains, as well as through deep co-design with products such as WorkBuddy. This has helped drive significant improvements across a wide range of real-world productivity tasks.




In software engineering, Hy4 preview delivers stronger understanding, planning, debugging, and validation capabilities for long-context development tasks, while also enhancing the visual quality and interaction experience of front-end development.




In office productivity and analytical scenarios, the model demonstrates a significantly stronger understanding of complex working environments and enhanced financial analysis capabilities. It has also been optimized for data analysis and cross-document collaboration, supporting the full workflow from information processing through to the creation of documents, spreadsheets, and presentations.




In game development, Hy4 preview can generate a playable prototype from a single natural-language request, and work effectively with game engines. Developers can then continue refining complex game projects through multi-turn interactions.




In scientific research, Hy4 preview demonstrates stronger capabilities in understanding, reasoning through and solving complex research problems, with notable improvements across areas including AI research and development, molecular dynamics simulation, condensed-matter physics and fundamental mathematics.




Notably, Hy4 preview also contributed to its own development process, participating for the first time in the automated optimization of training methods, data strategies, evaluation frameworks, and low-level operators. The model proposed approaches, ran experiments, and iterated based on the results, with the resulting code, logs, and feedback feeding into subsequent rounds of exploration. This established an early-stage recursive self-improvement loop.




Hy4 preview has also autonomously analyzed bottlenecks in its inference system  and carried out multiple rounds of optimization on areas such as operator fusion and communication optimization. These improvements increased end-to-end throughput by 31.8% compared with the baseline, with consistent gains across different context lengths and concurrency levels. This demonstrates the model’s ability to autonomously optimize its own inference infrastructure.




Hy4 preview continues to offer cost efficiency, helping make advanced AI more widely accessible. API pricing is set at USD 0.834 per million input tokens, USD 2.501 per million output tokens and USD 0.042 per million tokens for cache hits.




Through a preview-first approach, followed by official releases, Hunyuan continuously incorporates real-world feedback into its research and development process, enabling its models to improve by solving real-world problems. The next batch of models in the Hy4 series is expected to roll out soon.

        
                    
                
    



                    



Original: https://www.tencent.com/tencent-releases-and-open-sources-tencent-hy4-preview/ · Discussion
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Warp builds self-improving agents on Claude

claude.com · 44 points · Discussion

In our series, , we highlight how startups are transforming their industries with AI. In this article, we share how Warp turned stateless user feedback into a self-improvement loop for its agents.

  
    
      
        
          	The quick pitch
        

      
      
        
          	Name
          	Warp
        

        
          	Founded
          	2020
        

        
          	Founders
          	Zach Lloyd (CEO)
        

        
          	Stack
          	Rust, Golang, GitHub Actions, internal agent orchestration platform (Oz), Claude Platform
        

        
          	Growth
          	$73M raised. 800K monthly developers build on Warp. 56% of the Fortune 500 uses Warp. 10M Claude Code sessions run inside Warp to date, 400K+ per week. 40M total Warp Agent conversations.
        

      
    

  


Agents need to handle recurring tasks reliably and effectively. A first-pass prompt that gets 80% of the task correct can create a noisy and annoying experience for the user. Warp learned this the hard way, and used this to inform its product strategy, creating an improved experience for nearly 1M developers worldwide.
Warp, the AI-powered terminal and agentic development environment, builds on the Claude Platform. The team ran into this “noisy experience” problem with their internal code review agent. Engineers complained that their agent made unhelpful comments and produced low-quality output.
The team initially tried stopgap solutions, like manually rewriting the prompt based on observed code review failures. This made output more usable but didn’t scale. Improving context files like AGENTS.md also helped, but was far from a complete fix. 
Ultimately, they realized, the real issue was that feedback to an agent, no matter what its purpose, typically disappears when the session ends, removing critical context from the agentic loop. Their solution: an Agent Skills-based framework to create self-improving agents where feedback compounds over time to continually refine and enhance agent output. 
Read on to learn how they built it with skills on top of the Claude Platform. 
Agent self-improvement loops built on skills
The central technique is a self-improvement loop using skills, which are file based encodings of knowledge that keep instructions out of the raw prompt. Warp evolved a self-improving agent architecture consisting of two skills, with human feedback in between. 

The inner/base skill holds the functional domain knowledge and instructions. For example, when a PR is opened, Warp’s code agent executes using that base skill and context to produce its review.
Human feedback on agent output is a critical component for the self-improvement loop. For code review this could be something as simple as a thumbs up, but the more explicit the better. 
 “A human could affirm, ‘this was a good, useful comment’,” Warp founder Zach Lloyd explains, “But the human could also give detailed reasons why a code review wasn't good. Specifics like ‘you suggested renaming this variable, but our code base convention is this type of global variable uses this particular naming context’ tell the agent how to do it right next time.”
The outer/improver skill functions as an observer agent that runs on a schedule rather than per-task. It pulls the accumulated human feedback, compares what the agent suggested against how humans responded, and proposes a small, focused edit to the base skill.
Because skills are plain files, agents are extremely good at updating them. These updates, which are reviewable, approvable, and mergeable, can flow through a normal PR/code-review workflow; once merged, the next run of the inner skill inherits the improvement. 
Warp now runs this pattern across its entire open-source repo, with separate spec-writing, review, and triage agents, each carrying their own self-improvement loop.
“File-based skills are a way of encoding knowledge for agents without putting that knowledge directly in the prompt, as something the agent can simply look up in the course of doing its job,” says Zach. “The framework is really simple actually: there's the base domain-specific skill and then there's the improver skill that refines  that domain-specific skill. This simplicity is the beauty of this approach.”
How to write self-improving skills for agents
Here are some of the Warp team’s tried and true tips for writing self-improving skills for agentic loops: 
	Write principles, not rules. "Construct the skill as though you're instructing a smart person, not like you're programming a computer,” Zach says. “Including direction in the skill like ’Look for repeated code’ provides better direction than exhaustive variable naming rules.” 
	Explain the why. Providing the rationale behind the rule lets the agent reason about the problem instead of following rigid instructions, again allowing for better generalization. 
	Make feedback effortless to give. Capture it where people already work, like by commenting directly on a PR or issue. Also, make this happen automatically, with no extra submission step. “Low friction is what keeps signal flowing,” Zach notes. “If you make it too hard you're not going to get the feedback and you're not going to be able to improve the skill."
	Keep skills small and use progressive disclosure. A good skill file isn't large; it references resource files and scripts rather than dumping everything into context at once. 
	Feedback quality > volume, but volume helps. A small amount of detailed, domain-specific feedback from a senior engineer can be worth more than lots of cursory feedback because binary thumbs up/down doesn't say why. “You can get really good signal even from a relatively small sample size if it's very detailed feedback from a person around domain specific knowledge that the agent otherwise would have no way of getting,” Zach continues. “That said, the bigger the corpus of quality signal, the better. At Warp we're using a loop to manage our whole open source repo. We have hundreds of people contributing and we're doing thousands of code reviews.”
	Put extra effort into the improver skill. Putting extra effort into writing the improver skill (the observer agent) pays off beyond the immediate agent loop, because improver skills are very reusable across different use cases.  “Outside of the domain specific knowledge component, this is a fairly reusable mechanism—the improver skill for a code review agent is not that different from the improver skill for any other agent.”

The loop in action: Warp’s issue triage agent 
Warp’s issue triage agent demonstrates the self-improving agent skills framework. The pattern is triggered whenever someone files a new GitHub issue: a GitHub Action fires an agent that analyzes the issue for complexity and feasibility, assigns labels, and suggests a direction for the fix. That triage agent runs off an inner skill file holding the domain knowledge about what each label means and how to research the codebase before acting.
On a sample issue, the first-stage inner skill did a solid job but missed one label, ready to spec, which signals that a contributor can start building product and technical specs against the issue. A maintainer on the Warp team caught the gap and left feedback directly on the issue, exactly where the work was happening. Critically, he explained both what he expected and why he expected it: actionable feedback easy for the agent to absorb later. 
The outer improver skill runs in Oz, Warp's agent orchestration platform, as a scheduled “update triage” agent. The agent authenticated to GitHub, ran a Python script bundled with the skill to pull recent issues carrying feedback, summarized them into a JSON file, and read that back into context. The bundled script is itself a best practice; skills can reference resource files instead of writing fresh code on every run.
From there, the agent identified the concrete feedback signals in the maintainer comments and proposed the smallest edit that captured them. It opened a PR editing the inner skill to apply the "ready to spec" label when an issue describes a real problem, even though the exact UI or UX shape is not yet defined. 
Because the whole update is a skill file, it moves through the normal code-review workflow. The PR arrived with a description explaining which signals prompted the change and what it altered. A human reviews, approves, and merges, and the next run of the triage skill inherits the new knowledge. That final human step closes the loop and keeps a person in control of what actually changes.
This is the same mechanism Warp now runs at scale across its open-source repo, where spec-writing agents, review agents, and triage agents each carry their own self-improvement loop. 
Any agent, no matter what its task, gets better over time if you build one of these loops into it from the start to capture human feedback signals, turn them into skill updates, and expand agents from one-off helpers into capable systems that compound across your org.

  
    
      
        
          	Best practices from the Warp team
        

      
      
        
          	Are you conflating skills with memory?
          	Skills are procedural and stable—"how to do X," run-agnostic, changed deliberately. Memory is auto-written by the agent at inference time and never stops changing.
        

        
          	Do you need one improver loop, or one per agent?
          	Meet in the middle: a templated base loop captures the overlap across your agents, with domain-specific weights layered on. A handful of improvers can each own one; a hundred should share.
        

        
          	What happens when the feedback is wrong?
          	Assume it will be. Don't let the agent accept feedback blindly — give it context to sanity-check, filter whose input counts, and keep a human in the loop at either the filtering or final-review stage.
        

        
          	Is your domain verifiable?
          	Build the verification harness first, then let the agent tune against it: generate a reference corpus, compare output to reference, fix, repeat.
        

        
          	And if it isn't domain verifiable?
          	Lean on deterministic evals against golden outputs wherever they exist. Where you must use human feedback, restrict it to domain experts — don't open the floodgates.
        

        
          	How do you know the whole system is improving?
          	Track the global metrics humans already eyeball—time to merge, contributor count, cost—and feed them back into the improver agents. Go crawl-walk-run on deployment.
        

      
    

  


View the full webinar for a live demo and deeper discussion of how Warp uses Claude to build agents that learn from team feedback and improve themselves over time.
Start building with the Claude Platform today.




Original: https://claude.com/blog/how-warp-builds-self-improving-agents-on-claude · Discussion
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vLLM v0.28.0

github.com · 37 points · Discussion

v0.28.0

Highlights

This release features 584 commits from 270 contributors (76 new)!


	Kimi-K3 performance push: a major optimization effort for Kimi-K3 across the stack — Decode Context Parallel (DCP) support (#50484), fused FlashKDA decode and prefill kernels (#50654, #51311, #52458), SiTU activation support for MegaMoE (#50510), GEMM-RS for sequence parallelism (#52079), combined all-gathers with 1.5~3x kernel-level speedup (#51070), an adaptive speculative token budget delivering ~60% better DSpark TTFT (#51725), and optional shared-expert sharding saving ~17 GiB of memory per GPU (#50912). Kimi-K3 also now runs on ROCm with the V2 model runner (#51653).

	DeepSeek V4: sparse MLA now works end-to-end for plain decode, MTP, and DSpark speculative decoding (#51538), joined by AMD Quark NVFP4 support (#47972), reasoning-effort prompts and mappings (#50580), sparse top-k metadata kernel optimizations (#52084, #51967), narrowed eager CUDA graph regions (#51430, #52401), and ROCm enablement on gfx11 and gfx950 (#47017, #52212).

	Speculative decoding advances: DFlash2 with local convolution and a candidate selector (#52816), DSpark confidence-scheduled verification (#47808), and async scheduling auto-enabled for draft models (#48341).

	Model Runner V2 maturation: E/P/D disaggregation (#38390), weight offloading (#51413), multi-layer MTP KV cache support (#50062), encoder CUDA graphs (#49852), decoder token-wise pooling (#50931) plus Transformers pooling models (#52425), attention-free models (#52374), and thinking_token_budget support (#46727).

	Tiered KV cache offloading: disk offloading support (#49644), out-of-tree secondary tier managers via module_path (#51007), partial secondary-tier load results (#50321), tiering metrics (#48798), and a canonical CPU layout for parallelism-agnostic offload (#48414).

	Rust frontend & gRPC: a standalone renderer (#50289), multimodal image inference over gRPC (#50368), explicit data-parallel rank routing (#51178), and RL lifecycle control (#51316), with protobuf schemas now published to Buf (#51276).

	New defaults: max_num_batched_tokens raised from 8192 to 16384 (#51726), prefix caching enabled by default for Mamba models (#50991), and the Blackwell CUDA graph capture default raised to 1024 (#49390).

	Breaking changes: bitsandbytes support migrated to an out-of-tree plugin (#43529); Transformers bumped to 5.15.0 (#51668); the deprecated calculate_kv_scales runtime KV scale calculation was removed (#49389); override_attention_dtype was removed (#48684).



Release Artifacts

Python Wheels




	Platform
	Install





	PyPI (CUDA 13.0)
	pip install vllm



	PyPI (CUDA 13.0, uv)
	uv pip install vllm --torch-backend=auto



	ROCm
	pip install vllm --extra-index-url https://wheels.vllm.ai/rocm/0.28.0/rocm722





Docker Images




	Platform
	Docker Image





	CUDA 13.0 (Default)
	docker pull vllm/vllm-openai:v0.28.0 (v0.28.0-cu130 also works)



	CUDA 12.9
	docker pull vllm/vllm-openai:v0.28.0-cu129



	CUDA 13.0 + Ubuntu 24.04
	docker pull vllm/vllm-openai:v0.28.0-ubuntu2404



	CUDA 12.9 + Ubuntu 24.04
	docker pull vllm/vllm-openai:v0.28.0-cu129-ubuntu2404



	ROCm
	docker pull vllm/vllm-openai-rocm:v0.28.0



	CPU
	docker pull vllm/vllm-openai-cpu:v0.28.0



	XPU
	docker pull vllm/vllm-openai-xpu:v0.28.0





Other Artifacts

Pre-built release artifacts are available in the Assets section at the bottom of this page, including:


	Source distribution tarball

	CUDA 12.9 Python wheels for x86_64 and arm64

	CUDA 13.0 Python wheels for x86_64 and arm64

	CPU Python wheels for x86_64, arm64, and macOS



Model Support


	New models: Muse Glimmer (#51655), Ling 3.0 Flash with BF16, MTP, and parser support (#51045) plus an FP8 variant (#51265) and hybrid MXFP4 routed experts (#52114), Dots3 NOTE native multimodal support (#51255), and Interns2mobius (#51149).

	Qwen: Qwen3.8 enabled on AMD ROCm (#50068), fused CUDA post-conv MTP decode kernel for Qwen3.5 GDN (#51674), GDN gates aligned with speculative tokens (#51812), and Qwen3.5 fixes for text-only checkpoints (#50734, #50355).

	Transformers modeling backend: MLA support (#48250), hardware-agnostic model definition (#49458), fully generalized input embedding handling (#51247), logit softcapping (#52173), and a hardened multimodal path (#51408, #51657).

	LoRA: vision tower LoRA for Gemma4 (#42662), tower/connector LoRA for Keye (#51780) and Ultravox (#48215).

	Vision encoders: ViT full CUDA graph for Kimi-K2.5 (#50929) and Ernie-4.5-VL (#45254, #51461), torch.compile for the Qwen3-VL encoder (#40116), and long-blocking H2D copies avoided in ViT (#51841).

	MoE: extended EPLB support for Mistral Large 3 and additional MoE backends (#48355), CuTe DSL skinny GEMM extended to GLM-5.2 (#49791).

	Speculative decoding coverage: EAGLE3 support declared on KimiLinear (#52171), Qwen3.6 dSpark acceptance coverage (#51310).

	Correctness: MiniMax-M3 NVFP4 inference (#48929) and compressed-tensors FP8 MoE SwiGLU params (#46845), Gemma3n/Gemma4 variable-length audio batch padding (#50958), Gemma 4 compatibility with the upcoming Transformers version (#49797), and a Qwen3-Omni crash on video without an audio track (#48420).

	Multimodal performance: fused on-device multimodal preprocess normalization (#50411), faster placeholder and token-match scanning (#50716), and repeated prompt-update scans avoided (#51774).



Engine Core


	Speculative decoding: DSpark confidence-scheduled verification (#47808), top-k DSpark Markov projection (#49969), DFlash2 with local convolution and a candidate selector (#52816), async scheduling auto-enabled for draft models (#48341), fused MTP trailing all-reduce with local-argmax draft tokens (#49793), and an adaptive budget for speculative scheduled input tokens (#51725).

	KV cache & scheduling: per-request scheduling for MLA chunked context (#50613), partial-tail prefix reuse with fine-grained prefix matching (#50507), backend-published KV packing in the KV-cache layout refactor (#51612, #51704), LIFO free-block reuse order restored when prefix caching is off (#51482), and silent request skipping in priority scheduling fixed (#49206).

	Performance: continued elimination of GPU<->CPU syncs on the execution path (#51458, #51738, #52369) now guarded by a CI sync check (#43107), new JIT warmup infrastructure with predicate filtering (#49315), the top-k/top-p Triton sampler launched with 8 warps (#51507), detokenization skipped in offline beam search (#50333), Mask Replay (#49577), optimized long-context MLA cache gathers (#51739), and HF revisions resolved to a commit hash once per model load (#49990).

	Hybrid/Mamba: prefix caching on by default (#50991), the final part of the Mamba attention module refactor (#44857), 3D-grid tiling of the state-copy Triton kernels (#49436), and Mamba alignment applied before encoder caps (#51603).

	RL workflows: stateful trainer send over NCCL and sparse NCCL (#50902), CuMemAllocator.discard() for tag-selective GPU memory release (#52514), level-2 sleep/wake/reload fixed with LoRA enabled (#39935), and rewritten weight-transfer docs with standardized examples (#51729).

	Startup robustness: file:// rendezvous for single-node executors eliminates startup port races (#50999, #51652), frontend processes are watched during engine startup (#43417), a get_open_port() livelock on DP-reserved ports was fixed (#50965), and NVML is no longer re-initialized on every device-capability check (#50393).



Hardware & Performance


	NVIDIA: FlashInfer XQA decode support on SM12x (#49718), a CuTeDSL fused query kernel on SM100 (#49792), programmatic dependent launch for the DSA decode kernels (#50230), the native DSA decode path for MTP=3 on SM90 (#52164), GB10 fused-MoE FP8 tuning configs (#52502), and B12X dense linear backends (#52016).

	AMD ROCm: torch 2.12 / triton 3.7 stack bump (#50607), AITER and FP8 inference enabled on GFX120x (#43615), DeepSeek-V4 on gfx11 (#47017), optimized Triton sparse-MLA decode on gfx950 (#52212), FlyDSL decode-attention kernel for 4-bit TurboQuant KV cache (#47896) and an fp8 MQA logits kernel on gfx942 (#49544), a fused Kimi-K3 KDA decode kernel (#50654), fused bf16→fp32 router GEMM (#50268), pinned memory on supported WSL2 kernels (#50126), and preshuffled sparse indexing for 16-token blocks (#51216).

	Intel XPU: a torch linear backend including blockwise GEMM (#49664, #50826), MXFP8 linear weights for the INC DeepSeek V4 model (#48476), async-scheduling PP sampled-token broadcast overlapped with compute (#51650), an XPU wheel added to the release pipeline (#52108), tuned Mamba SSU configs for Arc Pro B70 (#50534), and UVA weight offloading fixes (#51770).

	CPU: an MLA backend so DeepSeek-V2/V3 can run on CPU (#49453), a triton-cpu wheel (#52092), GPTQ and AWQ enabled on s390x (#51148) along with tcmalloc (#50841), BF16 MoE routed through zentorch on AMD (#44201), an unquantized MoE backend for Power (VSX) (#51624), unquantized MoE migrated to the modular-kernel experts structure (#50133), and the MXFP4 block scale folded in 2 instructions instead of 4 (#51583).



Large Scale Serving


	E/P/D disaggregation: Model Runner V2 E/P/D support (#38390), duplicate image preprocessing removed with GPU-side preprocessing (#50390), KV consumers may omit multimodal embeddings (#52697), encoder-instance requests kept alive until their images are encoded (#50275), and EC connector scheduler/worker metadata plumbing (#49579, #49585).

	KV offloading: disk offloading for SimpleCPUOffloadConnector (#49644), out-of-tree secondary tier managers via module_path (#51007), partial secondary-tier load results (#50321), tiering offloading metrics (#48798), data-parallel topology exposed to offloading backends (#51879), a canonical CPU layout for parallelism-agnostic offload (#48414), and quadratic ARC batch eviction avoided (#50992).

	Mooncake: store group semantics (#44956), tenant ID support (#48069), and official wheels in the Docker image (#51067).

	Connectors: transfer mode (push/pull) included in the NIXL compatibility hash (#50620), a MoRIIO per-layer READ-completion barrier (#48534), 2P2D wide-EP with mori-ep/mori-io at dp=ep=16 (#45043), and stale remote cleanup in the push connector (#50234).

	Parallelism: EPLB balancedness calculation fixed and tested (#51813), dense multinode DP rescope (#49212).



Quantization


	Online quantization: online MXFP4 support (#49347), online weight scales shared across TP (#49764), precision preserved in online NVFP4 expert packing (#50029), and the online NVFP4 MoE kernel reused across reloads (#50074).

	NVFP4: batch-invariant NVFP4 MoE via CUTLASS (#40372), KV 4-over-6 scale search (#45187), CuTeDSL MoE with SwiGLU-OAI and ReLU2 activations (#47106), and out_dtype matched to the model dtype (#48861).

	New kernels: block-wise scaled_mm (#49932), DeepSeek-V4 AMD Quark NVFP4 with an emulation kernel (#47972).

	Fixes: dynamic INT8 W8A8 MoE config no longer built as W8A16 (#50833) and a TritonExperts crash (#51411), MXFP4 conversion for FlashInfer CUTLASS (#51038), fp32 weight scales and per-expert checkpoint mapping for MXFP4 (#51419), and fused block-scale orientation (#50727).



API & Frontend


	New capabilities: request priority parsed from an HTTP header (#51089), session ID plumbing into requests (#48048), count_reasoning_tokens in the streaming parser engine (#45802), content_parts on /inference/v1/generate (#51478), model optional on all /derender request classes (#51463), output token IDs logged at DEBUG level (#52098), and vLLM Recipes connected to native config-based deployment and benchmarking (#51308, #51878).

	Rust frontend: a standalone renderer (#50289), gRPC multimodal image inference (#50368), explicit data-parallel rank routing (#51178), RL lifecycle control (#51316), dynamic tools from developer messages (#51144), protobuf schemas published to Buf (#51276), and MiniJinja upgraded to 2.22 (#51235).

	Anthropic API: 4xx returned for client-caused errors on /v1/messages (#52246), disable_parallel_tool_use preserved (#52021), and stop sequences bounded (#51997).

	Cohere: upstreamed parser fixes (#51998), stop sequences reported correctly (#51556), and vectorized binary embedding bit-packing (#52277).

	Structured output: request stop tokens masked in xgrammar until the grammar terminates (#49227, #50595), NUL bytes rejected in structured_outputs.regex (#51796), negative token IDs rejected as out-of-vocabulary (#51795), and VLLMValidationError raised from validators (#52394).

	Robustness: uvicorn signal handlers disabled instead of racing them (#50916), a consolidated entrypoint exception handler (#52261), 400 instead of 500 on non-object JSON bodies (#51654, #52528), generation inputs bounded before expensive work (#51447), and cache_salt now required to be non-empty (#50816).



Security


	Fixed a DoS via sample-rate forgery that bypassed the audio decode duration guard (#49948); the audio decode duration limit is now also enforced in NanoNemotronVL (#50221).

	DeepStream classified as a GPU backend with pixel limits enforced (#50755).

	_load_ov2_processor guarded with resolve_trust_remote_code (#52952).

	Documentation now warns that --api-key does not gate all endpoints (#51999).



Dependencies


	Transformers 5.15.0 (#51668), huggingface-hub 1.27.0 (#51422), fastsafetensors upgrade (#50827).

	ROCm: torch 2.12, triton 3.7, torchaudio, torchvision (#50607).

	Runtime image upgraded to Ubuntu 24.04, picking up rdma-core > 44 (#51058).

	DeepGEMM pinned to the deepseek-ai nv_dev tip (#52035), DeepEP pinned by full commit hash (#52028), FlashAttention 3 built with the torch stable API (#49599).



Breaking Changes & Deprecations


	bitsandbytes support is now an out-of-tree plugin (#43529).

	The deprecated calculate_kv_scales runtime KV scale calculation was removed (#49389).

	override_attention_dtype was removed (#48684).

	reasoning_content output removal is documented as a breaking client change (#50624).

	KV offload tiering metrics renamed from kv_offload_tiering_block_{queries,hits} to ..._chunk_... (#52812).

	MoE legacy code removed (#51078).



New Contributors


	@acheamponge made their first contribution in #49353

	@acmore made their first contribution in #51259

	@anhtra3889 made their first contribution in #51002

	@anujbolewar made their first contribution in #50867

	@arthurgao2003 made their first contribution in #48215

	@baodii made their first contribution in #51215

	@bitborne made their first contribution in #44956

	@bohnstingl made their first contribution in #49458

	@ccaadaro made their first contribution in #51583

	@cmiyai made their first contribution in #46870

	@d4l3k made their first contribution in #51097

	@dmai-afk made their first contribution in #51120

	@dmholtz made their first contribution in #50977

	@efschu made their first contribution in #50734

	@fangchenli made their first contribution in #52277

	@fanxingran made their first contribution in #51011

	@fatday made their first contribution in #48171

	@fattchris made their first contribution in #48861

	@fcui-amd made their first contribution in #50126

	@fede-kamel made their first contribution in #50624

	@fxfxfxfxfxfxfxfx made their first contribution in #49139

	@gabriel-peracio made their first contribution in #50183

	@gchinora made their first contribution in #51427

	@guanxingithub made their first contribution in #50589

	@haregali made their first contribution in #50716

	@hsusul made their first contribution in #49613

	@iwannagotobed made their first contribution in #51664

	@jacobzhang22 made their first contribution in #38771

	@jairitAge made their first contribution in #51100

	@jamesETsmith made their first contribution in #51216

	@jimmy-adams made their first contribution in #47972

	@jyan-R made their first contribution in #52311

	@Kaif10 made their first contribution in #52528

	@karen-sy made their first contribution in #48048

	@Lin-z-w made their first contribution in #48069

	@liushujia122 made their first contribution in #51780

	@Luosuu made their first contribution in #48789

	@mispa-ms made their first contribution in #52419

	@mkhazraee made their first contribution in #50321

	@NVShreyas made their first contribution in #50911

	@pavelzak made their first contribution in #52502

	@positive666 made their first contribution in #52329

	@rajfirke made their first contribution in #51573

	@Rapisurazurite made their first contribution in #50950

	@rchalamala made their first contribution in #50487

	@RobbieJ made their first contribution in #49328

	@ruirui6946 made their first contribution in #52098

	@RyanJHamby made their first contribution in #48420

	@samuelkim7 made their first contribution in #50333

	@shanewidanagama made their first contribution in #51901

	@shikamd123 made their first contribution in #45043

	@SilenNaihin made their first contribution in #39935

	@skysnow2001 made their first contribution in #43615

	@Sundaresan-G made their first contribution in #50526

	@syedalijaseem made their first contribution in #47692

	@taking-lying-flat made their first contribution in #51391

	@tandixit95 made their first contribution in #50462

	@Tejas-Raj01 made their first contribution in #49206

	@theminghuang made their first contribution in #51482

	@tobymao made their first contribution in #51318

	@TrainToGPB made their first contribution in #50958

	@tzulingk made their first contribution in #49230

	@UgaTheDev made their first contribution in #51627

	@varoudis made their first contribution in #50404
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	@vitamin-chaos made their first contribution in #47106
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A better SQL in 11 lines of code

prela-lang.org · 28 points · Discussion



Prela is a new query language
being developed at UCLA RePL. The language
is quite different from SQL, but its key ideas are very simple. In this
short tutorial, we will build a toy version of Prela in Python to
understand its core principles. By the end of this tutorial, you will
know how the following query works:

movie.where(company.s(country).eq("[us]") &
            keyword.eq("character-name-in-title"))
    .select(title & cast.s(person).s(alias).s(text))


You can probably already guess what it's doing: the query finds every
movie produced by an American company and has a character name in its
title, and outputs the title along with the alias for each cast member.
Note that the equivalent
query in SQL spans over 20 lines.



The first special thing about Prela is that there are only
binary relations, i.e., tables with two columns. That may sound
very limiting at first, but it's easy to "binarize" a wide table with
multiple columns. Suppose we have a table of movies:




	ID
	title
	year





	646
	The Godfather
	1972



	478
	Seven Samurai
	1954



	583
	Casablanca
	1942





We can decompose the 3-column table into 3 binary relations,1 each mapping the row number to the
column value:

movie = Rel([(646, 0),
             (478, 1),
             (583, 2)])

title = Rel([(0, "The Godfather"),
             (1, "Seven Samurai"),
             (2, "Casablanca")])

year  = Rel([(0, 1972),
             (1, 1954),
             (2, 1942)])




Tip

This tutorial uses snip to
connect code cells into a notebook-like environment,2
changes made in one cell are reflected in later cells.



The movie, title, and year
relations above represent the ID, title, and
year columns of the original table, respectively. Note how
the row number comes first in title and year,
but second in movie (which is also not called
ID). The reason for this will become clear later.

The motivation for focusing on binary relations is that they
generalize functions. Functions are powerful because they
compose, making them the building blocks of programs. A
function maps every input to a unique output, where as a binary relation
can map an input to multiple different outputs. In a sense, a binary
relation can be viewed as a nondeterministic function, and we
can compose them just like how we compose functions.

That is all very abstract, so let's go back to our examples. To keep
things simple, we will focus on relations mapping every input to exactly
one output, i.e., they all happen to be functions. "Calling" a relation
then boils down to turning that relation into a dictionary and looking
up the value:

print(dict(movie)[646], dict(title)[0], dict(year)[0])



We're now ready to introduce the first and most important operator in
Prela, the relation composition. Function composition works by applying
one function first, then applying the other one to the output. The
composition of two relations r and s is itself
a relation, first mapping x with r to get some
y, then map y with s for the
final "output". This can be implemented by turning s into a
dictionary d, iterating the (x, y) pairs in
r, and finally outputting (x, d[y]) if
y is found in d:

def select(r, s):
  d = dict(s)
  return [ (x, d[y]) for x, y in r if y in d ]



Using our example, the query below composes movie with
title to get a relation mapping each movie ID to its
title:3

print(movie.select(title))



Try changing title to year and see what you
get. The power of composition really shows when we chain together
multiple .select calls. Suppose we add a foreign key column
mapping each movie to its production company, and another table for
movie companies:






	ID
	title
	year
	company





	...
	...
	...
	0



	...
	...
	...
	1



	...
	...
	...
	2










	ID
	name
	country





	0
	Paramount
	[us]



	1
	Toho
	[jp]



	2
	Warner Bros.
	[us]









Decomposing the same way gives us four more relations:

company = Rel([(0, 0),
               (1, 1),
               (2, 2)])

id2row  = Rel([(0, 0),
               (1, 1),
               (2, 2)])

name    = Rel([(0, "Paramount"),
               (1, "Toho"),
               (2, "Warner Bros.")])

country = Rel([(0, "[us]"),
               (1, "[jp]"),
               (2, "[us]")])



Then, we can find the country of a movie's production company by a
chain of .select calls, where we abbreviate with
.s:

print(movie.s(company).s(id2row).s(country))



Because joining via a foreign key almost always require "resolving"
an ID to a row, Prela automatically inserts that step so one can write
the following,4 which reads just like "a movie's
company's country"!

print(movie.s(company).s(country))



This is also what happened in
cast.s(person).s(alias).s(text) on the last line of the
snippet in the beginning of the tutorial.

So far every query has returned a single column of values. To select
multiple attributes, we introduce the &
operator.

Where .select matches the second column of
r against the first column of s,
& joins r and s on the first
column of both, then pairs up their second columns:

def and_(r, s):
  d = dict(s)
  return [ (x, (y, d[x])) for x, y in r if x in d ]



So title & year maps every movie row to both of its
attributes at once:



Note that the result is still a binary relation, &
simply nests the values into a tuple. That means we can keep composing
it like any other relation, which is how a query returns more than one
column:

print(movie.select(title & year))



Next, we need a way to say which rows we want. The predicate
.eq(v) filters a relation, keeping only the pairs whose
second column equals v:

def eq(r, v):
  return [ (x, y) for x, y in r if y == v ]



On its own, .eq only narrows the relation it is applied
to. The query below still maps movie rows to countries, just no longer
all of them:

print(company.s(country).eq("[us]"))



Finally, the restriction operator .where takes
a predicate like the one above and filters another relation with it.

def where(r, s):
  d = dict(s)
  return [ (x, y) for x, y in r if y in d ]



Handing our predicate to .where turns it into a filter
on movies:

print(movie.where(company.s(country).eq("[us]")))



This reads right off the code: "movies where the company's country is
[us]".

The query is getting long, so let's refactor it:

american = company.s(country).eq("[us]")
print(movie.where(american))



Wait, did we just create a CTE
with a plain Python variable? Yes! This is possible because Prela
queries are made up of operators, and every subexpression is a valid
query.

How do we have multiple conditions? A happy accident is that, becuase
& joins its arguments, it doubles as logical
conjunction once nested inside a .where:

print(movie.where(american & year.eq(1942)))



Only Casablanca is American and from 1942. Putting it all
together, .select then fetches whatever columns we want to
see for the movies that survived the filter:

print(movie.where(american & year.eq(1942)).select(title & year))



We can even push the predicate into the select clause
for a cleaner query:

print(movie.where(american).select(title & year.eq(1942)))



And that's pretty much the whole language! Prela also supports
grouping and aggregation, and other common operators. We are working a
full documentation for the language, so for now you can refer to our paper for more details. As
an excercise,5 you can try to define the necessary
relations so that the snippet at the top runs.

# keyword = ...
# ...

print(movie.where(company.s(country).eq("[us]") &
                  keyword.eq("character-name-in-title"))
          .select(title & cast.s(person).s(alias).s(text)))



A self-contained Python program for our toy Prela can be found here.









	This is also known as 6NF
decomposition. If you're concerned this would introduce overheads, check
out this post to see how
Prela compiles away the indirection with CPS.↩︎


	Different from e.g. Jupyter, snip always executes from
the beginning from scratch to avoid corrupted state.↩︎


	The .select method syntax uses the same
trick of forwarding Rel.select to select().↩︎


	Here we cheat by using the row number as company IDs.↩︎


	A solution is hidden somewhere on this page
;)↩︎








Original: https://prela-lang.org/tutorial/ · Discussion
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LLMs are making me lose my savviness

pgaleone.eu · 12 points · Discussion


  I don’t know what’s going on. I always wanted to solve problems and create things, but now that I have access to a tool that’s able to speed up the whole design and development process… I’m just bored.


I don’t feel the passion of building anymore, mainly because I’m not building at all. There’s no craft in letting something else build on your behalf, there’s no real thought or design in writing prompts. There’s no engineering or challenge left. It’s just: prompt, evaluate the output, adjust, and repeat. What the hell is this? Sometimes I use them to actually learn something - but it’s a different way of learning. It’s like reading a summary or a description of some math formula, without applying it - quite pointless.


I have always been a “maker” - in my own way. I used to study topics in depth, spending hours and sleepless nights thinking about problems and solutions. I’ve experienced that great feeling of “this is a great idea” coming out of nowhere while doing unrelated activities, and having to rush back at my desk to write it down and implement it. That was great - it was rewarding, it was really meaningful. My brain was working and I felt satisfied every time I looked at what I created. Perhaps this is the result of 5 years of university studying computer engineering, but I guess not, it’s something I’ve always done and the engineering mindset just fit.


Over the years, I’ve built software of all kinds: from ML libraries to web development tools, passing through websites, wrote an infinite number of scripts for Linux system administration, set up servers, created online communities of tech enthusiast, designed database architectures. And a lot more - my guilty pleasure of mixing languages and technologies that I didn’t know, just for the fun of experiment, learning, challenge myself, and spend some time having fun.


Now, all of that feels… gone? I can just have an idea, ask the model-of-the-month to implement it, and - wow - it’s there. Written in no time and with code quality that improves month after month. If I add guardrails, rules, skills, and design documents upfront, the model generates pretty much the same thing I would have written (not really - but you got the idea). Sure, it still depends on the size and complexity of the idea, but anyway, the possibility of prototyping in no time is nice — but terrible?


To be clear, no one is forcing me to do this on my free time. On the job - and apparently across corporate tech in general - there’s this huge pressure for using those tools to not “get left behind”. Left behind what, exactly? I’m quite sure that if someone finds a real productivity metric for the software development, that takes into account speed of execution, technical debt, maintainability, and cost - LLMs won’t shine, and their introduction and usage without brain1 is just the generation of endless technical debt.


Still, I find myself using LLMs locally because they are a tool, and as I did for any other tool and technology I discovered and used over the years, I just want to use them and master them. But this time the usage is really boring… Luckily in this process, at least, I had some fun setting up a machine for local inference.


What’s the point?


The point was never just going from A to B. The point has always been to have fun while going from A to B, learn something new along the way and gain savvy.


That’s the core issue: savvy. And I am losing it.


According to Merriam-Webster:



  savvy: having or showing perception, comprehension, or shrewdness especially in practical matters.




Savvy is the fundamental idea for me - learning by doing. Do, make mistakes, learn from them, repeat, and grow.


With the LLMs every time there’s a mistake, I don’t learn. I can spot the mistake because I have some experience (lucky enough to have been born 34 years ago), I can pinpoint the mistake and let the LLM fix it.


The shitty thing here is that LLM providers  can steal my savviness to train their models - so I’m not even going to see those mistakes anymore, and I can’t keep my savviness trained.


So… what now?


I don’t know. In the process of using LLMs I’m still learning new things and having some fun — at least I set up a Linux machine for local inference, and that part was a blast. But this blog post is mainly just a rant, humanly written, that’s going to be used by some company to train some LLM and in the future used by someone else to generate something similar, when prompted “Write me an article that targets the niche of software engineers that are bored by the AI usage. Do not make mistakes”.










Original: https://pgaleone.eu/ai/2026/08/29/losing-savviness/ · Discussion
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Trees for a Changing Climate and Resilient Urban Forest (2022)

coolboulder.org · 9 points · Discussion


  
  If you look at old photos of Colorado Front Range cities, you won’t see many trees. And if you look up native trees of Colorado, you will find a lot of mountain-growing conifers and just a few deciduous trees that grow along streams. Yet our quality of life depends on trees. They provide shade and cooler conditions; they attract and support birds, bees and other life; they create microclimates that make it easier to grow smaller plants, flowers and fruit; and they create beauty. So early settlers planted trees and created systems to bring water from the mountains to drink, bathe with, and to support plants.
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Domain-Driven Agents

coldtake.dev · 9 points · Discussion

I've been using LLMs heavily in the last years in coding, or more generally, in software
engineering. I watched many times what productivity boost I could gain from it, and I used LLMs in more and more of my projects. It works well in greenfield projects,
and small ones. The reality is that in day to day work we need to introduce agents into legacy codebases with heavy dependency trees, strong coupling, and a tech debt backlog full of everything we never got to. We quickly notice that the quality of work LLMs can deliver drops sharply.

The failure has a specific shape. Ask for a "job offer status" field in a
greenfield repo and you get one. Ask for it in a system that has been shipping for four years
and the model invents a fourth spelling of a concept that already exists three times, because
the codebase itself never decided which one was real. It writes an adapter where a call was
fine, or calls straight through where an adapter was the whole point. Every one of those is a
question about the system that the system does not answer anywhere. The model guesses, and often guesses wrong.

So brownfield projects are deep, and technical depth is only the first layer. Underneath sits a
second one: confusion, missing meaning, and no shared language to resolve it in. That is
the layer the model falls into. The model is not what needs upgrading. The code is not
ready, and readiness is something we can build. Incrementally. Piece by piece.
Let me show you how I do it.

It is easier than before#

At the beginning of software engineering there was the one and only: tech debt. It's a natural
consequence of what we, as devs, are trying to achieve. We're not ready for business decisions
from the future shifting our current view of the code. We need to deliver, and deliver fast,
paying some tradeoffs. As a consequence, code smell grows bigger and bigger. The usual answer
is to spend part of the engineering budget on cleanups: earmark 10-20% of the technology budget for
resolving tech debt. In theory... In the next quarter...

A fifth of the budget is the toll on deciding what should change and then typing it out, and those two halves have never had the same price. Deciding stayed about as expensive as it was. Typing it out collapsed. An LLM will do the mechanical half of a cleanup (the extracted module, a refactor across two packages, more test coverage)
at a cost that no longer resembles 2020. Paying tech debt still takes time. It takes
significantly less of it, and what is left for me is the deciding part.

Strategic vs tactical#

I split the work in two, and I'll borrow the words from John Ousterhout's A Philosophy of
Software Design while being honest that I'm bending them. He uses tactical and
strategic for two attitudes you can hold while coding: tactical programming is
getting-it-working-now, strategic programming is investing in the design as you go. I use the
same pair for a split of authorship, because the economics above cut along that line.
Strategic work is deciding: reading the system, working out what has to change and why, and
whether the change actually serves the feature. Tactical work is carrying that decision
into the files. The first is the part that needs the system in your head. The second is the
part that got cheap.

What I do#

In the first one I'm fully involved and
in the second one I'm rather a reviewer than an implementer. In the first path I analyze the
codebase in a more generic way, assessing the changes that need to be implemented and their
alignment to the features I want to deliver. The effect of those approaches is GitHub issues I
create in each repository.

The issues are then addressed by my AI system based on skills and sub-agents. A skill
is a written procedure: a markdown file of instructions the model loads when the task matches
it, so "address an issue" or "regenerate the context map" runs the same way every time instead
of the way I happened to phrase it that morning. A sub-agent is a separate model session with
its own fresh context and its own narrow job (implement, review for security, review against
the spec), reporting back a result rather than dumping its whole transcript into mine.

When they are implemented, PRs are ready to jump into. I go through the review sessions,
accepting the changes or asking for some improvements. I can do that incrementally, caring
about the test coverage and about who breaks: before a change lands I need to know which other
parts of the system consume the thing I'm touching, and whether the change is one they can
survive. Now, as a software engineer, I coordinate, I plan, and I create a path for the
improvements. But at that point I don't need to implement that by myself. The time is saved.


DDD as a fundament#

That leaves the strategic half, and it is worth exactly as much as the language it is written
in. This is where DDD comes in.

DDD was always one of my choices for software I could still change a year later. The
approach presented by Eric Evans gave us a way to shrink the communication gap between the
business and the technical side. Domain-driven design, based on ubiquitous language and bounded
contexts, translates what the business needs directly into the technical part. Both sides talk
in the same language. With agents in the loop, that link matters even more: it is how we state
our needs to the model and how we read its reasoning back. That is why I build on it so heavily.

What I do#

Every repository I own carries a 
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Recovering Corrupt Zip Files

construct.net · 8 points · Discussion

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

Original: https://www.construct.net/en/blogs/ashleys-blog-2/recovering-corrupt-zip-files-1895 · Discussion
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Kmart Digicam Mod Part 2

mason.bearblog.dev · 6 points · Discussion


  
  
    
      
        Thoughts Of A Guy Named Mason
      

    
    
  
  
    

    

    
        

        
            
                
    24 Aug, 2026

            
        

    

    Ok, so last week the 'c mount lens' I got on ebay for $20 came. So actually it is a lens for a super 8 projector lens. So I had to completely redesign the adaptor. The new one looks like this, it has a much larger diameter as the thread on the lens is 32mm in diameter. Also the thread itself is a really weird custom thread?, mine only fits because I've worn it down from what I originally printed.

[image: 20260824_193625]
[image: 20260824_193600]

But, it does fit, and it does focus light. It just doesn't infinity focus. This needs to be fixed by moving the focus plane closer to the sensor. The only problem is that it is already pressed as closed as it can go up against the existing chassis of the digicam. So on my todo list for this is probably to find a way to physically move the sensor closer to the lens. I tried some paper shims on the sensor board but I didn't see any proper change in focusing from that.

Part 1
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Functional State Machines in Rust: Typestate and Newtype Patterns

dl.acm.org · 3 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://dl.acm.org/doi/10.1145/3830438.3830958 · Discussion




Colophon


Colophon

Sent by sendle.app

Long reads, delivered to your reader.




OEBPS/nav.xhtml

Table of Contents


		In this issue

		Boot a Virtual iPhone via Apple's Virtualization.framework		Prerequisites

		Install

		Build

		Quick Start

		Commands

		Firmware Variants

		Running & Connecting

		Locations

		SIP/AMFI Relaxation

		Tested Environments

		FAQ

		Automation

		Acknowledgements





		The internet is kind of a predatory cesspit now

		EVE Online moves to Python 3		A Codebase Older Than Some of You

		Why Python 3? Why Now?

		Careful… Careful…

		Measuring the Mountain (and Watching it Shrink)

		The Challenges Ahead

		What This Means for You

		Thank You for Helping Us Prove It





		Samsung's Processing-in-Memory (PIM)

		Glacier Mice

		Tether: iMessage, SMS, etc. on Linux

		GrapheneOS project: pixel 11 no longer supports hardware memory tagging (MTE)

		DHS is using obscure law to snoop on journalists, non-profits, unions

		Good Culture Is the Biggest Productivity Hack, Not AI

		SQLite as a Document Database (2020)

		Hunting Down a Go Runtime Bug on 32-Bit Embedded Systems		Introduction

		Accepting the Challenge

		The Aha Moment

		A Test Case

		Fixing the Issue

		Summary





		Nancy Grace Roman Space Telescope		Roman Launch Countdown

		Building Roman

		Media Resources

		Press Kit

		Video Resources

		Roman on YouTube

		Roman's Flickr gallery

		Explore the Roman Observatory

		Discover More Topics From NASA





		Show HN: Galaxium, an experimental WebGPU space explorer

		Show HN: Typebase – A single-folder back end you write in TypeScript

		Indirect Calling of Nested Functions on GCC Without Executable Stack

		Creating the Aetheryte Radio

		Calibrate Before You Accelerate: Bias Toward Action in a New Role		Phase 1: the collection period

		Phase 2: the synthesis phase

		Phase 3: strategic acceleration





		Quantifying Colour		Spectral Power Distribution

		Photoreceptor Cells

		Colour Space

		CIE Colour Spaces

		Chromaticity Space

		Gamut

		White Point

		Colour Science

		References





		Tencent Releases and Open-Sources Tencent Hy4 Preview

		Warp builds self-improving agents on Claude		Agent self-improvement loops built on skills

		How to write self-improving skills for agents

		The loop in action: Warp’s issue triage agent





		Sleepwalker: Passive Backdoor with Its Own Command Language		Executive summary

		File characteristics

		Initialization and startup sequence

		No autonomous beaconing or fixed servers

		Command authentication and encryption

		Bytecode format

		Command language reference

		Alternative trigger channels and transports

		Network reachability and attacker positioning

		Host configuration changes

		A note on AI usage

		What remains unknown

		Conclusion

		File download

		Indicators of compromise

		Appendix





		vLLM v0.28.0		v0.28.0

		Highlights

		Release Artifacts

		Model Support

		Engine Core

		Hardware & Performance

		Large Scale Serving

		Quantization

		API & Frontend

		Security

		Dependencies

		Breaking Changes & Deprecations

		New Contributors

		Contributors





		A better SQL in 11 lines of code

		LLMs are making me lose my savviness

		Trees for a Changing Climate and Resilient Urban Forest (2022)

		Domain-Driven Agents		It is easier than before#

		DDD as a fundament#

		What comes next#





		Recovering Corrupt Zip Files

		Kmart Digicam Mod Part 2		Thoughts Of A Guy Named Mason





		Functional State Machines in Rust: Typestate and Newtype Patterns

		Colophon







OEBPS/images/img-17.png
WEBINAR @ Unblocked

How to Stop Babysitting
Your Agents o
ATACTIVITY

Sep 2,2026 |9 AMPT |12 PMET 2

REWORK
A

PRODUCTIVITY

—






OEBPS/images/img-18.jpg
Bad culture

Bverything else
won't work well 2ad prooluot

@ Bad codebase

Unhappy customers






OEBPS/images/img-19.jpg
m

AIMAKES]






OEBPS/images/img-13.jpg
SAMSUNG
How PIM Utilizes Conventional DRAM Controller

- Utilization of conventional DRAM controller is achieved through Address Align Mode (AAM)

+ This novel method leverages the mapping between DRAM addresses and MAC instructions,
maintaining re-ordering technique in DRAM controllers to maximize performance

Conventional (non-AAM) Instruction Case AAM Instruction Case

DRAM command Instruction Register DRAM command AAM Instruction Register File
File IRF register will be fist set  VRE/SRF address set based on
as “Don't Care” RA/CA address, respectively

MAC VRFP]
)] CA[01]” SRF[']

ALIGN E @

VRF G2 VRF
PIM BLOCK PIM BLOCK

S. Lee et al, “Hardware Architecture and Software Stack for PIM Based on Commercial DRAM Technology’, 2027 ACM/IEEE 48th Annual International Symposium on
Computer Architecture (ISCA), 2021, pp. 43-56. Available on the IEEE Xplore Digital Library.
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LPDDR5X-PIM Operation : Activation Write (WRPB)

 The following execution process shows how the PIM will conduct a MAC operation
(assumption: weight parameters already written into the cell, currently in PIM MB mode),

followed by sending calculated data to host

@ Each data packet sent by the host will be broadcast into SRF registers in the PIM block.

Host (xPU)

Broken down into 16 units of
32 element FP8 data packet

@ To fill each SRF
register of 4K-bits
in each bank, 16
WRPB commands
are required.

1) Exact description of the commands are provided in Appendix : Terms and Functions
Note: Example shown depicts 512 elements of FP8 data. Considering activation datatype, number of elements will vary (imited to the 4K-bit SRF register size).

mn
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LPDDR5X-PIM Operation : Weight Matrix Load (PIMX_RD')

 The following execution process shows how the PIM will conduct a MAC operation

(assumption : weight parameters already written into the cell, currently in PIM MB mode),
followed by sending calculated data to host

DRAM Bank (cell)

Input (Weight;
PIMX_RD reads weight elements (32 byte) from

DRAM cell, and are evenly mapped to the MAC
trees

Input (Activation)
e pioments are broadcast to the MAC trees.

Output
4¢mmmmmmm  The output elements from each MAC trees
are combined into a single VRF register

1) Exact description of the commands are provided in Appendix : Terms and Functions
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SAMSUNG

LPDDR5X-PIM Operation : Vector Store (PIMX_WR)

+ The following execution process shows how the PIM will conduct a MAC operation

(assumption : weight parameters already written into the cell, currently in PIM MB mode),
followed by sending calculated data to host

DRAM Bank (cell)

Output

The VRF register will be updated every time
once MAC is completed (through PIMX_RD
command). PIMX_WR transfers calculated
output data from VRF register to DRAM bank.

1) Exact description of the commands are provided in Appendix : Terms and Functions
Note: To move a fully filled VRF register of TK-bits to the cell, 4 PIMX_WR commands are required. PIMX_RD to PIMX_WR command execution ratio does not have to be T:1

13
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LPDDR5X-PIM Architecture

+ 16 PIM blocks are implemented to all DRAM Banks to maximize internal PIM Bandwidth
» MAC trees operating in parallel

EE Al PIM Block
s ¢t | scate register i tscar)?
PIM PM  PM  PIM ==
lsource Register File (sRF)”
PIM PM PM PM PM PM
FEERL [ 1] et
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Vector Register File (VRF)"
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ALU will support both FP

1) Exact description of the terms are provided in Appendix : Terms and Functions. and INT datatype calculation

Note : Al figures are not to scale
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LPDDR5X-PIM Multi-Precision Datatype Support

« The first LP-PIM product with multi-precision datatype support

Can be selected via the ‘MAC Precision Datatype Select’ and ‘MAC Precision Activation
Bitwidth’ field in the CRF

- 15 different combinations are supported

Input Data Precision (Activation) Input Data Precision (Weight) Computation Power (per PKG)
UINT (8, 16)
SINT4 2.4TOPs
SINT (4, 8, 16)
UINT (8, 16)
SINT8 1.2 TOPs
SINT (8, 16)
FP16
FP8 (E4M3) 1.2 TFLOPs
FP8 (E4M3, E5M2)
FP16

FP8 (E5M2) 12 TFLOPs
FP8 (E4M3, E5M2)
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People are empowered and trusted to make decisions
Teams are empowered and trusted to make decisions

We expose business problems to people and teams, instead of just assigning
tasks

We take some time to talk about things outside of work
We like to have fun as well

Delighting our customers is what matters the most to us

We believe that individual contribution is not as important as helping others

We believe that software development is a team sport

O0o0oooo ooo

We believe that people are the most important part of great engineering
organizations
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LPDDR5X-PIM Mode Change
- Requires predefined rows for mode change and PIM register (Defined through MR ")
- Predefined rows for mode change per channel (MB: Multi-bank, SB: Single-bank)

- A predefined row for register access per bank (PIM Registers)
- A faster and reliable mode change method compared to previous generation (HBM-PIM)

ACT (MB) + PRE

PRE
Bank o~ s
R taod SB Mode Idle (7 MBMc > Activate 4
ACT ACT (SB) + PRE = PRE - :
READ ‘ ‘WRITE READ WRITE
& ] gl |3
PIM Registers PIM Registers
Activated Activated PIM (MB) Mode

Normal (SB) Mode

READ ‘ ‘WRITE iWRITE

1) MR:Mode Register

2) Exact description of the commands are provided in Appendix : Terms and Functions
10





OEBPS/images/img-21.jpg
VY &Y 4

Checklist for great engineering
organization

. Use i chckis for your tesm o overl ngineering rganizaion. Ths wil hepyou
creste s res emieanmant whers evryo ca v

7 Howtouseit?
1. Start by giag o thecheckist and cick on0pen” (0 50 th dtaled acton s,
s yaucan
5 checkspacc s,
5. markth u socton 3 complte,
. 308 your ntes ot

2. Every rgaizaions ifre, thorfoe maks s o mplment s ht ks s for
youcase

Checklist

oooooooooo

o nadto snur, ot weprovide g g experence.
Forheposessecammend i

« srest,

« g ger e,

+ Tochestintarion;

PR —

e
0 Wous o it et oparing up e psion

0 o vt vry e o dospion at et th busiess
and persionnosds

0 e cler tned g pocess.

10 o ey Gfine esponsbtis nd xpecations fom

0 e sampl qestions nd docoments cetad foreach
and ey st of the ervawing pocess.

10 o us scrncards o bjctve assasont o candes

0 Woprovidefdback o conddtes with 4 hursfterhe

10 W oty candiates i thy wrerefctd o th ositon

Netes:
b spcic potes avot g hre






OEBPS/images/img-6.jpg
LPDDR5X-PIM Specifications

LPDDR5X-PIM Package

561-ball Package (based on JEDEC standard)
16 GB Density
2 ranks of 4-CH (x64)

Target Application
PIM configuration
DRAM / PIM bandwidth
Configuration Register 2
Instruction Register File (IRF) 2
Source Register File (SRF) 2
Scale Register File (ScRF) 2
Vector Register File (VRF)?

SAMSUNG

|_ 4 dies @ rank 1
Ball Grid Array

Server / Mobile / Client
1PIM /1 Bank
76.8 GB/s ", 614 GB/s (8x)
256 bit /1PIM
1 kbit /1PIM
4 Kbit /1PIM
2 Kbit / 1PIM
1 kbit /1PIM

1) Based ona x64 LPSX/LPSX-PIM package operating @ 9600 Mbps frequency
2) Exact description of the terms are provided in Appendix : Terms and Functions
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usage: sleepwalker-analysis-toolkit [-h] [--port PORT] [--no-browser]

Launch the Tocal-only SLEEPWALKER Analysis Toolkit: builder, interpreter, artifact and batch analyzer, DNs forensic viewer, and protocol pipeline simulator. The server always binds to 127.0.0.1.

options,
-h, —-help_ show this help message and exit
~port PORT - Loopback web UT port (defaul
—no-browser Do not open the

8765).
rowser automatically.

Ci\osleepualker byrecode-interpreter —h
usage: sleepwalker-bytecode-interpreter [-h] [--max-depth N] [--max-payload-size BYTES] [--strict] [--no-shellcode-disassembly] input_path

pecode already-decrypted task-script bytecode from the analyzed implant’s byte-code W into an annotated, human-readable tree.

positional arguments:

nput_path path to a file of raw, already-decrypted byrecode, or '-* to read from stdin.
options,
-h, —‘help show this help message and exit

ax-depth N Maxinum nested-program recursion depth (default: 8).
-max-payload-size BYTES

Reject the {npur program or any single blob/deconpressed payload Targer than this (defaul
strict Ralse on the First decoding anomaly instead of Stopping gracefully and reporting it.
—no-shellcode-disassenbly

Skib x86-64 disassembly of RUN_SHELLCODE payloads even if capstone is installed.

Ci\osleepualker honeypot -

T S e Ry L) - o] (-GS [ R (oo et (s i) (i O] (- -] (=43 () (=1l ] [-afames-ii G
—-quiet] [--self-test:

: 262144).

Decoy listener that mimics the analyzed implant’s command-receiving transports to collect and decode whatever an attacker sends it, without executing anything.

options,
-h, —“help show this help message and exit
ey HEX AES-256 key, 64 hex characters (default: this sample's recovered key).

—log-file PATH 350n-Tines dnceraction log (default: honeypot_Tog: json).
—captures-dir PATH Directory for raw captured bytes (default: ‘)(ures)

—quiet Suppress per—interaction conbols output (still logs to File).
—self-test Run' buiTtoin self-checks and exits no network activity.

transports (combine any number of these)
TCP Tistener (mimics opcode 0x70).
UDP Tistener (mimics opcode 0x73).
Named-pipe server (mimics opcode 0X7E); requires pywin3z,
Promiscuously sniff one interface for magic packets (mimics opcode 0x87); repeatable. windows, run elevated.
Conventence: 'sni