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We’re making Bunny DNS free

bunny.net · 766 points · Discussion

At bunny.net, our mission has always been ambitious but focused: help make the internet hop faster.
To do that, we’ve built a massive global network spanning 119 locations and counting. Today, this network powers over 1.5 million websites and consistently delivers some of the fastest content delivery around the globe. But while deploying thousands of servers globally is an impressive feat on its own, the hardware itself does not explain how bunny.net is able to deliver such an impressive level of performance.
The real secret hides under the hood, embedded in the routing engine that directs every request, every user, and sends traffic exactly where it needs to go. That engine is Bunny DNS.
From internal engine to 200 billion customer queries per month
Originally, Bunny DNS was built with one simple goal: to build the most advanced routing engine possible, capable of analyzing every DNS query and directing it to the optimal destination for serving your content. Even to this day, it’s what makes Bunny CDN achieve it’s exceptional performance.
Four years ago, we took everything we had learned from designing and running this system and turned it into a product our users could use themselves. With Bunny DNS, we’ve upgraded DNS from being a basic record lookup table into a globally distributed, smart routing engine. Instead of just returning static records, it allows developers to use latency data, health checks, and even JavaScript to dynamically determine exactly where requests should go.
We applied our traditional mantra. We made it affordable, scalable, and added a generous free tier. The response was incredible, and today, Bunny DNS powers over 300,000 domains and handles nearly 200 billion queries every single month.
But as we looked closer at our mission, we realized something needed to change.
Dealing with infrastructure costs is already notoriously complex. You shouldn't have to stress about pricing tiers or whether a sudden spike of a million queries is going to result in an unpredictable bill.
If we truly believe in our mission to help make the internet hop faster, then the fundamental system that sits between your users and your services shouldn't be a premium add-on. It should be accessible to everyone.
So, we’ve eliminated DNS query fees entirely.
Bunny DNS no longer charges for DNS queries and includes free DNS hosting for up to 500 domains per account. There are no query limits, no per-request billing, and no critical features hidden behind enterprise plans. (Yes, that includes smart records and health monitoring too.)
As with all bunny.net services, accounts using the platform are subject to our standard $1/month minimum spend, but DNS itself no longer incurs any usage-based charges.
The entry point for everything else
Making Bunny DNS free doesn't mean we're losing interest in it. Quite the opposite. More than ever, we view DNS as the core product that glues our entire platform together. It’s the starting line for everything else your application does.
Getting that starting line set up is now easier than ever. If you're migrating from somewhere else, our new automatic zone scanning checks your domain's most common record names and types, reconstructing your zone so you only have to make a few tweaks instead of starting from scratch. (You can also just upload a BIND file if you prefer.)
Once your records are in place, the real magic happens. With 1-Click Acceleration, you can enable the CDN directly from your DNS records. We’ll spin up a Pull Zone behind the scenes and instantly start routing requests through our edge network. Once traffic is flowing, 1-Click Security lets you enable Bunny Shield instantly to filter traffic at the edge, blocking common exploits and absorbing DDoS attacks before they ever touch your origin server.
Performance, security, and routing are now unified in one place, rather than stitched together after the fact. Our goal is to keep evolving this with even more advanced record types.
Beyond making it free, we’re also making it better
Saving on costs is great, but ultimately, what drives us at bunny.net is building incredible products. While all of that was happening, we’ve also been making steady changes to DNS itself. There haven’t been many major releases, but rather a lot of smaller improvements over time.
IPv6 is no longer optional
More and more networks default to IPv6 now, especially on mobile. So we made sure everything on our side just works in a dual-stack world.
If you’re using Bunny DNS, your nameserver records already resolve over both IPv4 and IPv6. There’s nothing to configure, nothing to migrate. It just works the way it probably should have a while ago.
We’ve added DNSSEC, without the usual trade-offs
DNSSEC is one of those things people want in theory but hesitate to adopt in practice.
Part of that is the complexity, but part of it is also that traditional DNSSEC can expose information about your zone that you might not want to share.
We implemented DNSSEC with NSEC Black Lies to get around that. You still get the validation and protection against tampering, but without making it easy for someone to walk your entire domain structure.
It’s one of those details most people won’t notice directly, but it does change how comfortable you can be with turning DNSSEC on.
We’ve modernized record types
DNS has moved far beyond simple address records. Modern applications increasingly rely on DNS not just to point a name at an IP address, but to describe how clients should connect, how certificates should be validated, and how security settings should be managed over time.
That’s why we’ve been expanding Bunny DNS with support for more advanced record types.
We’ve added support for HTTPS and SVCB records, which let you hint how clients should connect to your services. TLSA records are there if you’re using DANE and want tighter control over certificate validation. And CDS and CDNSKEY help automate DNSSEC key management so you’re not rotating things by hand.
None of this is particularly flashy, but it’s the kind of stuff you end up needing once you move past a basic setup.
Helping you build faster
We take our mission seriously, and the “help” part of it is perhaps the most important. By dropping usage charges for DNS and integrating it deeply with the rest of our stack, starting with CDN and Shield, we want to help you build faster, safer, and more resilient applications without worrying about arbitrary limits.
In a world where everyone simply wants to ship as many features as fast as possible, we’re focused on something else: making Bunny DNS incredible to use and seamlessly integrated into everything else we do, so you can build faster, sleep easier, and ultimately create build better user experiences for everyone.
If you haven’t tried Bunny DNS in a while, now’s a good time to take another look. You can add your zones, point your domains, and leave it at that, or start layering on CDN and Shield when you need them.
It’s free now, so you can log in or sign up and start using it straight away.




Original: https://bunny.net/blog/were-making-bunny-dns-free/ · Discussion
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There are a few things that I look back on as my mistakes in the early days

twitter.com · 421 points · Discussion

https://xcancel.com/ID_AA_Carmack/status/2069799283369345247

Original: https://twitter.com/ID_AA_Carmack/status/2069799283369345247 · Discussion
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OpenAI unveils its first custom chip, built by Broadcom

techcrunch.com · 318 points · Discussion

Announcement: https://openai.com/index/openai-broadcom-jalapeno-inference-...https://decrypt.co/371971/openai-broadcom-jalapeno-first-cus...
https://www.cnn.com/2026/06/24/tech/openai-broadcom-jalapeno...


Original: https://techcrunch.com/2026/06/24/openai-unveils-its-first-custom-chip-built-by-broadcom/ · Discussion
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RubyLLM: A Ruby framework for all major AI providers

rubyllm.com · 288 points · Discussion

     
  A single, beautiful Ruby framework for all major AI providers. Easily build chatbots, AI agents, RAG applications, content generators, and every AI workflow you can think of.
    Battle tested at  - Fully private work AI 
   Build a working Ruby AI chat in two minutes 
   Using RubyLLM? Share your story! Takes 5 minutes.

   Why RubyLLM? 
 Every AI provider ships their own bloated client. Different APIs. Different response formats. Different conventions. It’s exhausting.
 RubyLLM gives you one beautiful framework for all of them. Same interface whether you’re using GPT, Claude, or your local Ollama. Just three dependencies: Faraday, Zeitwerk, and Marcel. That’s it.
   Show me the code 
 # Just ask questions
chat = RubyLLM.chat
chat.ask "What's the best way to learn Ruby?"


 # Analyze any file type
chat.ask "What's in this image?", with: "ruby_conf.jpg"
chat.ask "What's happening in this video?", with: "video.mp4"
chat.ask "Describe this meeting", with: "meeting.wav"
chat.ask "Summarize this document", with: "contract.pdf"
chat.ask "Explain this code", with: "app.rb"


 # Multiple files at once
chat.ask "Analyze these files", with: ["diagram.png", "report.pdf", "notes.txt"]


 # Stream responses
chat.ask "Tell me a story about Ruby" do |chunk|
  print chunk.content
end


 # Generate images
RubyLLM.paint "a sunset over mountains in watercolor style"


 # Create embeddings
RubyLLM.embed "Ruby is elegant and expressive"


 # Transcribe audio to text
RubyLLM.transcribe "meeting.wav"


 # Moderate content for safety
RubyLLM.moderate "Check if this text is safe"


 # Let AI use your code
class Weather < RubyLLM::Tool
  desc "Get current weather"

  def execute(latitude:, longitude:)
    url = "https://api.open-meteo.com/v1/forecast?latitude=#{latitude}&longitude=#{longitude}&current=temperature_2m,wind_speed_10m"
    JSON.parse(Faraday.get(url).body)
  end
end

chat.with_tool(Weather).ask "What's the weather in Berlin?"


 # Define an agent with instructions + tools
class WeatherAssistant < RubyLLM::Agent
  model "gpt-5-nano"
  instructions "Be concise and always use tools for weather."
  tools Weather
end

WeatherAssistant.new.ask "What's the weather in Berlin?"


 # Get structured output
class ProductSchema < RubyLLM::Schema
  string :name
  number :price
  array :features do
    string
  end
end

response = chat.with_schema(ProductSchema).ask "Analyze this product", with: "product.txt"


   Features 
  	Chat: Conversational AI with RubyLLM.chat
 	Vision: Analyze images and videos
 	Audio: Transcribe and understand speech with RubyLLM.transcribe
 	Documents: Extract from PDFs, CSVs, JSON, any file type
 	Image generation: Create images with RubyLLM.paint
 	Embeddings: Generate embeddings with RubyLLM.embed
 	Moderation: Content safety with RubyLLM.moderate
 	Tools: Let AI call your Ruby methods
 	Agents: Reusable assistants with RubyLLM::Agent
 	Structured output: JSON schemas that just work
 	Streaming: Real-time responses with blocks
 	Rails: ActiveRecord integration with acts_as_chat
 	Async: Fiber-based concurrency
 	Model registry: 800+ models with capability detection and pricing
 	Extended thinking: Control, view, and persist model deliberation
 	Providers: OpenAI, xAI, Anthropic, Gemini, VertexAI, Bedrock, DeepSeek, Mistral, Ollama, OpenRouter, Perplexity, GPUStack, and any OpenAI-compatible API
 
   Installation 
 Add to your Gemfile:
  Then bundle install.
 Configure your API keys:
 # config/initializers/ruby_llm.rb
RubyLLM.configure do |config|
  config.openai_api_key = ENV['OPENAI_API_KEY']
end


   Rails 
 # Install Rails Integration
bin/rails generate ruby_llm:install
bin/rails db:migrate
bin/rails ruby_llm:load_models # v1.13+

# Add Chat UI (optional)
bin/rails generate ruby_llm:chat_ui


 class Chat < ApplicationRecord
  acts_as_chat
end

chat = Chat.create! model: "claude-sonnet-4"
chat.ask "What's in this file?", with: "report.pdf"


 Visit http://localhost:3000/chats for a ready-to-use chat interface!
  
  



Original: https://rubyllm.com/ · Discussion
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Krea 2: SOTA open-weights 12B image model

krea.ai · 273 points · Discussion

  Introduction

Over the past few years, image generation has seen remarkable progress. Diffusion and flow-matching models can generate high-resolution images, produce sharp photorealism and stable structure, render dense text, encode broad world knowledge, and follow user prompts in precise detail. These improvements have been driven by several interacting factors including scalable transformers architectures, improved captioning and text encoders, better latent representations, and pipelined post-training techniques. Yet as the field has optimized for reliability on these capabilities, many systems have converged toward a narrow set of default aesthetics. While effective production tools, this makes them less effective as engines for creative exploration, where users often need to search across styles, moods, compositions and visual directions rather than receive a single polished default.

To address these limitations, we present Krea 2, a series of foundation models focused on creative exploration. Krea 2’s models are built on the belief that image generation should be an exploratory medium: expressive enough to span many aesthetics, and controllable enough for creators to navigate them.

We built a large-scale data infrastructure and distributed training framework from scratch to curate a comprehensive pretraining dataset with broad world knowledge and style coverage.

Using this infrastructure, we train expressive models through a multi-stage pipeline spanning pretraining, midtraining, supervised finetuning (SFT), preference optimization, and reinforcement learning (RL), with each stage designed to progressively refine the model’s output distribution. We develop a simple yet performant diffusion transformer (DiT) architecture through thorough ablations. Our model incorporates several components that accelerate convergence , including iREPA, improved VAEs, and Qwen3-VL. We also integrate several architectural improvements, including grouped-query attention (GQA), sigmoid-gated attention, lightweight timestep modulation, and multilayer feature aggregation for text-encoder features, which together improve training stability and efficiency.

A strong base model is only useful if users can reliably reach the parts of its distribution they care about. In training, the model learns from rich, carefully constructed captions that describe images with dense visual detail. In practice, user inputs are often shorter, more ambiguous, and shaped by many different habits of expression. Some users describe a scene in natural language; others gesture toward a mood, a style, or a reference image. This creates a gap between the model’s learned conditioning space and the way creative intent is expressed at inference time.

To reduce this gap, we build two systems that make Krea 2 more exploratory and steerable from both text and image inputs: a prompt expander and a style-reference system. The prompt expander maps simple or underspecified user prompts into richer visual directions without overwriting the user’s intent. It is trained through a two-stage SFT and RL pipeline on top of open-source LLMs, where the objective is not only to improve image quality, but also to encourage creative variation and controllable exploration. Complementing this textual interface, the style-reference system lets users express visual intent through images when words are insufficient. It allows users to inject the style or mood of one or more reference images with minimal content leakage, while providing fine-grained control over style strength and weighted style mixing.

Together, these components define Krea 2 as a foundation model for exploratory generation. Instead of optimizing only for a single polished default, Krea 2 is designed to expose a broad visual space and give users practical ways to move through it, using both text and image-based control. Krea 2 is among the top 10 models on the the Artificial Analysis leaderboard for text-to-image, and scores 2nd place among models from independent labs.  Krea 2 serves as a comprehensive baseline and enables a creative generative experience while maintaining competitive performance.

Data

Data Curation Principles

Before detailing our data pipeline, it is important to establish what constitutes a good data mix for our purpose. A good mix does not consist solely of “high quality” images. Diversity and broad domain coverage are essential given our objective of building an expressive, stylistically diverse model. We argue that conventional model-based filtering, which uses aesthetic-score and image-quality-assessment (IQA) models, introduces implicit biases. For example, such methods may classify a blurry image as low quality, even though motion blur or softness can be a deliberate artistic choice.

Furthermore, we argue that as long as a caption accurately describes its image, even an undesirable  image may  be helpful in downstream use cases: because the model precisely understands the undesired behavior, such samples can later be used to steer generations away from that distribution.

For these reasons, we build the pretraining dataset by filtering out only:


	Duplicated samples and over-represented concepts.

	Samples for which VLMs consistently fail to capture important aspects of the image.

	Samples that induce undesired biases and artifacts.

	Samples with high visual complexity that is too difficult to model reliably at low resolution.

	AI-generated samples



These conditions shape a pretraining dataset with broad coverage while avoiding poor text-to-image alignment and artifacts.

Importantly, we use no AI-generated images in our pretraining mix. Synthetic data and distillation can be an effective shortcut for acquiring model capabilities. However we find that even a small proportion of AI-generated images introduces biases into the model’s output distribution, as synthetic images tend to be easier to learn, which effectively imposes an upper bound on model quality. We therefore designed in-house classifiers to filter such images out.

Captioning

We employ a multi-stage approach to produce captions. First, we run an OCR model on each target image to extract any visible text. In the second stage, we provide both the OCR results and any available metadata (camera settings, known entities, and so on) to the captioning model, which produces an enriched caption that incorporates world knowledge alongside the extracted text.

[image: General captioning pipeline]

General captioning pipeline

Once a context-rich, long-form natural-language caption is obtained, we use a cheaper LLM to reformat it into a variety of lengths and formats, exposing the model to a range of prompt styles. Empirically, we find that training on long prompts provides dense supervision, yielding faster convergence and lower training loss. For many downstream and applied use cases, however, performance on short and medium-length prompts remains important. We therefore train predominantly on long captions while ensuring the model is exposed to short and medium-length prompts throughout training.

[image: Our overall training pipeline and data stages]

Our overall training pipeline and data stages

Pretraining Data

Pretraining data spans 256px, 512px, and 1024px resolution stages. Progressively scaling the resolution forms a curriculum-learning strategy: we dedicate the majority of FLOPs to the low-resolution stages to build core model capabilities efficiently, then equip the model with high-fidelity generation capabilities as the training resolution increases.

Low-resolution pretraining is the stage at which basic text-image alignment and structure are learned. At this stage the dataset is on the order of billions of images, so we rely heavily on inexpensive CPU-based filters to remove low-quality images. These range from simple broken-file, resolution, and aspect-ratio filters that remove unqualified images, to Laplacian filters that remove images with extreme textures and noise patterns.

As an example, one issue we encountered while pretraining K2 was a tendency for the model to generate flat-color backgrounds and border artifacts. To mitigate this, we used RGB entropy, white/black pixel ratios, custom heuristics, and in-house classifiers to filter out samples that induced this behavior.

Building an in-house classifier, one effective strategy was to use a large VLM to craft a task-specific system prompt for the filtering task (for example, detecting a specific pattern or artifact), produce a pseudo-labeled dataset, and then train a small DINOv3- or SigLIP-2-based classifier to run the filter at scale. Any filtering model that requires GPU compute at the low-resolution stage is kept under 1B parameters for efficiency.

For deduplication at the low-resolution stages, we primarily use inexpensive hash-based methods, combining md5, phash, and colorhash to remove duplicate images with minimal compute. We find that the default 8x8 phash does not account for color and has a high false-positive rate; we therefore combine a 12x12 phash with colorhash for more robust deduplication.

As we scale the training resolution, we introduce image-quality and aesthetic filters. Importantly, these quality scores are used only to drop images of extremely poor quality, not to oversample images on the basis of their scores. We additionally use an image-complexity score and text density (from OCR results) to exclude images whose text and content cannot be meaningfully represented at low resolution. We adjust the quality, complexity, and text-density thresholds as training progresses.

Beyond conventional quality filters, we also train a sparse autoencoder (SAE) on SigLIP-2 embeddings computed over a sample of our pretraining corpus. After training the SAE, we use a VLM to annotate each SAE feature based on its top-k activating samples. These annotated features form an unsupervised tagging system in which we extract the predominant SAE features from each image. This tagging system was useful for filtering clear visual artifacts without training an explicit classifier.

Midtraining Data

Unlike the pretraining stages, midtraining explicitly selects specific image sources known to offer good stylistic coverage and high-quality images for particular visual domains. Whereas pretraining is a bottom-up process that begins from a general pool, midtraining data is curated top-down: the domains and sources are chosen first. Midtraining is a crucial stage that smoothly bridges the general pretraining distribution and the high-quality SFT distribution. To improve the quality of the distribution, we introduce semantic clustering and use retrieval-based strategies to ensure world-knowledge coverage.

Building on the approach in Automatic Data Curation for Self-Supervised Learning, we use FAISS to perform hierarchical k-means clustering, which we then sample so as to retain long-tail visual concepts without wasting compute over-sampling head concepts. After computing the hierarchical clusters, we have a VLM examine the images nearest each cluster centroid in order to name and, where appropriate, flag the cluster. Following human review of the flagged clusters, we dropped several that were low quality or problematic. We remove further redundant data through semantic deduplication, computing the SigLIP similarity between images within each remaining leaf cluster.

An important capability of image generation models is faithfully representing known entities that users may reference simply by name. Some entities, such as sports players or actors, can fall into semantic clusters containing many other entities, which risks their being dropped under straightforward hierarchical sampling. To address this, we ran PageRank over English Wikipedia using Danker and retained the top 90% of articles by rank. We then filtered out all articles describing unrepresentable subjects based on their Wikidata metadata, and for the remaining ~5 million concepts we performed a full-text search across all captions in our dataset to assess coverage. When sampling, we prioritized images whose captions referenced rare concepts. Finally, we repeated this coverage analysis on the resulting sample to confirm that no concepts present in the initial dataset had been dropped entirely.

Supervised Finetuning Data

For the supervised finetuning (SFT) stage, we use a small, hand-curated dataset focused on individual visual domains. We find that, once a sufficient volume is reached, the quality of the dataset matters far more than its scale.

Architecture

For our architectural ablations, we found it useful to classify each ablation’s objective into one of the following categories:


	Stability: Does it make training more stable? Does it reduce loss and gradient spikes?

	Performance: Does it make the model converge faster? If so, does the trend hold over an extended horizon and at higher resolution?

	Efficiency: Does it reduce parameter count, FLOPs, memory, or communication requirements without compromising model quality?

	Simplicity: Can we make the model simpler without affecting the other categories?



It is worth noting that many of our architectural decisions are guided by their adoption in the LLM space. Choosing an architecture that is well established in the LLM ecosystem allows us to take advantage of existing kernels and optimizations, even for diffusion models.

With these objectives in mind, we begin from the following baseline.

[image: Krea 2 architecture baseline]


































































	Component	Baseline	Ablations	Final component
	Attention	Multi head attention	GQA, MLA, Gated Sigmoid attention	GQA with gated sigmoid attention
	MLP	GeLU MLP	SwiGLU	SwiGLU
	Residual	Standard residual	Value residual, Laurel	Standard residual
	Text encoder	T5-XXL encoder	T5Gemma, Qwen 2.5 VL, Qwen 3 VL, umT5	Qwen 3 VL
	Modulation	MLP modulation per block	Light modulation with bias	Light modulation with bias
	Autoencoder	FLUX AE	Qwen Image VAE, DC-AE, FLUX 2 AE, Internal VAE	Qwen Image VAE & FLUX 2 AE
	Block design	Single stream transformer block	Hybrid Stream, Parallel single stream,	Single stream transformer block
	Norm	Layer normalisation, QKNorm	RMSNorm, Zero center RMSNorm, Derf	Zero center RMSNorm, QKNorm
	Positional encoding	3D Axial RoPE	Golden Gate RoPE, MRoPE, Normalised RoPE, Partial RoPE	3D Axial RoPE


Transformer block

We begin by replacing the GeLU MLP with SwiGLU layers at a 4x expansion factor, which have become a de facto module in LLM architectures. Introducing SwiGLU led to consistent performance gains, so we adopted it across all subsequent ablations.

Having revised the MLP design, we considered GQA, MLA, and gated sigmoid attention as alternatives to the multi-head attention baseline. We find that GQA introduces minimal degradation while offering improved computational efficiency. We also explored MLA and observed slight gains over GQA, but did not adopt it, as it introduced additional computational overhead. We used MLA with up/down projection for KV compression and without decoupled RoPE, since diffusion is purely prefill and does not use a KV cache at inference.

On top of GQA, we add gated sigmoid attention, following Gated Attention for Large Language Models. Gated sigmoid attention adds very little compute and parameter overhead. While it did not yield significant performance gains, it produced more stable training dynamics, as reflected in the loss and gradient-norm curves throughout training.

[image: Attention ablation chart]

We also ablate the modality-stream design:


	Single-stream design: a standard transformer block in which the attention and MLP weights are shared between text and image tokens.

	Dual-stream design: joint attention with separate attention and MLP weights for text and image tokens.

	Hybrid-stream design: a mix of the two, using dual-stream blocks for the first third of the network and single-stream blocks for the remaining two-thirds.



We did not observe significant performance differences among the three designs, with the exception of the hybrid-stream design, which slightly outperformed the others. For the sake of simplicity, however, we use single-stream blocks in our final architecture.

[image: Stream design ablation chart]

Timestep conditioning

Many MMDiTs use a per-block MLP to produce scale, shift, and gate factors. These MLP blocks can account for 20—30% of the total parameter count, which we consider excessive for injecting a scalar condition. We therefore replace the per-block MLP with a per-block tunable bias term. This change allows us to allocate more parameters to the attention and MLP layers without sacrificing model performance.

Beyond AdaLN modulation, we explored two alternatives: (1) removing timestep conditioning entirely, and (2) in-context timestep conditioning via timestep tokens. In our low-resolution pretraining runs, removing timestep information entirely consistently underperformed the AdaLN baseline. For in-context conditioning, we create time embeddings using sinusoidal embeddings, concatenate them into a unified text + image + time sequence, and remove the AdaLN layers entirely. At 256px pretraining, 4—16 timestep tokens were sufficient to replace AdaLN. At 512px and 1024px, however, in-context conditioning performed poorly relative to the AdaLN baseline. We attempted to mitigate this by increasing the number of timestep tokens, but observed diminishing returns and could not achieve competitive performance at higher resolutions.

Positional encoding

We implemented several RoPE schemes for our ablations. We use 3D axial RoPE, with head dimensions dedicated to frame, height, and width. For text tokens, we set the RoPE indices to zero. At low resolution, we did not observe significant gains from switching to Golden Gate RoPE, MRoPE, normalized RoPE, or partial RoPE. For partial RoPE, we rotate only the first half of the head dimension and leave the remainder unrotated. As expected, partial RoPE produced better zero-shot inference results when scaling the model from 256px to 512px and did not suffer from the common duplication artifacts. Despite this initial resolution generalization, partial RoPE ultimately performed worse than the baseline RoPE setting as high-resolution training continued.

Autoencoder

Recent work suggests that the latent-space design of the autoencoder can significantly accelerate the training of image generation models. We start from the FLUX.1-dev autoencoder as a baseline and benchmark it against the Qwen Image VAE, DC-AE, FLUX 2 VAE, and our internal autoencoder. We initially tested the DC-AE series, as it offers up to 32x spatial compression, which can substantially benefit both training and inference efficiency. However, we found that DC-AE imposes a hard upper limit on the diffusion model’s ability to resolve fine detail, owing to its reconstruction error.

By contrast, the Qwen Image VAE and FLUX 2 VAE offer a latent space with significantly faster convergence across our pretraining ablations while maintaining excellent reconstruction quality. We therefore initially used the Qwen Image autoencoder to scale our early models and later adopted the FLUX 2 VAE for our larger models. We also briefly explored training an internal autoencoder using DINOv3 for semantic alignment together with a light diffusion loss, following an approach similar to REPA-E. We validated that it performs competitively with the Qwen Image autoencoder, but owing to time constraints we opted for the Qwen Image and FLUX 2 VAEs, which have been validated at scale.

Residual design

We use standard residual connections as our default. We briefly experimented with Laurel, which improves the expressivity of the residual connection by adding a low-rank bottleneck branch, but observed no noticeable improvement. For future models, we intend to explore alternatives such as NOBLE, delta attention residuals, and mHC to improve the residual design of diffusion transformers.

Normalization

RMSNorm has become a standard component of LLM architectures but has not been fully integrated into recent diffusion transformer architectures. Starting from a LayerNorm baseline, we replaced all normalization layers with RMSNorm and observed very little quality degradation. We therefore use RMSNorm as the default normalization module (for example, for prenorm and QKNorm). We use the zero-centered RMSNorm and apply weight decay to its learnable parameters. We also experimented with more efficient variants such as Derf, but found non-negligible quality degradation.

Text encoder

We used T5-XXL as our baseline text encoder. From the outset, we deliberately chose to keep the architecture simple and use a single text encoder. Notably, we find that T5-XXL remains a very competitive text encoder relative to T5Gemma, umT5, Qwen 2.5 VL, and Qwen 3 VL. Ultimately, we use Qwen 3 VL as our final text encoder, as a VLM offers a richer input space (text and image) and stronger multilingual generalization.
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Furthermore, inspired by Unifusion, rather than taking the last layer of the VLM features, we introduce a shallow attention layer that aggregates hidden features across layers. This design allows the model to dynamically select coarse-to-fine text representations. The last-layer features of an autoregressive LLM are suboptimal for our purpose, as they are optimized for next-token prediction rather than image generation. Alongside this layerwise feature aggregation, we add lightweight bidirectional transformer layers across the token axis to reduce the autoregressive bias in the representation space.

Optimization

We use AdamW as our primary optimizer throughout the pipeline. We initially saw mixed results applying Muon to the MMDiT architecture. By default, we use the Muon implementation from Dion and the RMS-matched setting from Moonlight to transfer AdamW hyperparameters.

In our exploration, Muon converged faster than AdamW in the initial steps but underperformed it over longer horizons. We also encountered a number of stability issues with Muon, including frequent loss and gradient-norm spikes throughout training. We found it crucial to exclude the first and last linear layers of the MMDiT from the Muon parameters; this is consistent with the LLM literature, where embedding and LM-head parameters are excluded from Muon. After excluding these layers and adding Nesterov momentum, Muon consistently outperformed the AdamW baseline at both low and high resolution. We did not adopt Muon for our most recent pretraining run owing to time constraints, but given these strong results we plan to adopt it in our next pretraining cycle.

Training

Our training pipeline follows a multi-stage structure inspired by modern LLM training pipelines.

Pretraining

Pretraining establishes the model’s basic capabilities, including text-image alignment, text rendering, stylistic coverage, and structural consistency. We progressively scale the resolution from 256px to 512px to 1024px. For our final model, we train with the standard rectified-flow loss under v-parameterization. To accelerate the early stages, we use iREPA for the first epoch of the 256px stage and then remove it, which encourages the MMDiT to learn its own representations while substantially speeding up initial convergence. We also explored alternative acceleration strategies such as TREAD, but saw little benefit.

During the 256px and 512px stages, we use 8-bit training and observe 15—20% gains in training speed over a bf16 baseline, with very minimal degradation in training loss and evaluation metrics. At 256px we use 8-bit training with tensorwise scaling, and at 512px we use finer-grained rowwise scaling. From 1024px onward, and through the final RL stage, we use standard bf16 training.

Another important aspect of high-resolution pretraining is adapting the resolution-dependent timeshift schedule. We use a shifted logit-normal sampling schedule for both training and inference, and gradually increase the shift as resolution increases. Following FLUX 2 VAE blog, we sweep for the optimal training timeshift at each resolution. We sweep the shift only for training and keep the inference shift schedule constant, as certain autoencoders are less sensitive to the inference timeshift.

During pretraining, we use a warmup-stable-decay learning-rate schedule and apply PMA following Model Merging in Pre-training of Large Language Models. We validate that PMA achieves performance comparable to EMA while avoiding its significant memory overhead. We do not observe significant differences between merging methods, although tuning the number of merged checkpoints and the merge interval can yield slight gains on downstream metrics.

Midtraining

Midtraining has become common in the LLM literature, and we incorporate an analogous stage into our pipeline. Its focus is to warm up the model’s distribution before the supervised finetuning (SFT) stage. We find that midtraining is typically the last point in the pipeline at which we can equip the model with downstream capabilities such as high-fidelity, high-resolution generation, strong domain coverage, and text rendering.

Supervised finetuning (SFT)

In the supervised finetuning (SFT) stage, we curate a small, dedicated set of highly aesthetic images. The objective is to further bias the model toward aesthetically desirable directions. We find this stage particularly helpful for improving overall checkpoint quality and for addressing the high-saturation and texture issues that are prevalent in earlier checkpoints.

After training domain-specific SFT checkpoints, we use model merging to produce a generalist SFT checkpoint. Model merging yields diminishing returns toward the later stages of the pipeline, as the directions of improvement begin to conflict across checkpoints.

Preference optimization (PO)

Preference optimization (PO) is the first stage of our post-training stack and consists of a two-stage pipeline. In the first stage, we run a large-scale synthetic preference-pair generation pipeline for initial refinement, using a strategy similar to delta learning; we ensure that the majority of pairs include at least one on-policy sample. The second stage is a calibration stage that uses only human annotations. These annotations are collected entirely in house, by people familiar with the specific strengths, weaknesses, and quirks of the model.

A common phenomenon during PO is policy divergence. At a high level, preference-optimization methods such as DPO encourage the model to increase the margin between its likelihood of generating a preferred sample and that of generating a dispreferred one, relative to the reference model. In practice, across different preference-dataset mixtures, we observe that the model achieves this objective by decreasing the likelihood of generating both samples, but at different rates. This would be desirable if both the winning and losing samples were of lower quality than the current model distribution, but that assumption does not always hold, depending on how the preference set was curated. Moreover, this divergence drifts the model away from the general pretraining distribution, which manifests as high-frequency artifacts in the later stages of training. To mitigate this, we designed a variant of DPO, which we call STPO, that adds an auxiliary loss and a modification to the original DPO formulation in order to reduce this divergence.

Reinforcement learning (RL)

Reinforcement learning (RL) is the final stage of the training pipeline. We use a multi-reward GRPO-style method with several reward models: (1) a general aesthetic model, (2) a prompt-following reward , (3) a text-rendering reward, (4) an artifact and structure reward. The general aesthetic model is obtained by finetuning an open-source VLM on the preference data collected during the PO stage. We carefully design the reward structure and tune the data mixture to prevent artifacts introduced by reward hacking.

Unlike general aesthetic rewards, which are inherently subjective, prompt following and text rendering provide more concrete signals because they can be checked against the user’s stated intent. The challenge is that this intent varies widely across prompts. To handle this, we use a prompt-specific rubric reward inspired by rubric-based evaluation in LLM training. Instead of asking a judge model for a single holistic score, we decompose each prompt into verifiable requirements and evaluate the generated image against them. This gives the RL stage a more structured signal for alignment with user intent, making the model better at satisfying fine-grained prompt constraints without reducing prompt following to generic image quality.

We also found that optimizing only for aesthetics and prompt following can lead to reward hacking. The model may learn to produce images that appear plausible at first glance while containing structural artifacts such as extra fingers, malformed limbs, or distorted text. These failures are visually obvious to humans but are often missed by general-purpose VLM judges. To address this, we train a dedicated artifact reward model that detects these structural errors and discourages the RL stage from improving benchmark-facing signals at the expense of visual correctness.

During the RL stage, we find that success depends not only on the quality of the reward models, but also on how efficiently training compute is allocated across prompts. Reward models define the direction of improvement, while the prompt pool determines where the model receives useful learning signal. We therefore curate a broad pool of prompts spanning diverse styles, concepts, settings, and subjects, then continuously analyze the reward statistics of generated groups to identify which prompts are most informative. Prompts that are already too easy, consistently too hard, or produce little variance across samples contribute limited signal and are deprioritized or removed. In practice, effective RL requires treating prompt selection as a resource-allocation problem, where the training process should spend more compute on examples where the model can still learn, and less on examples that provide saturated or noisy feedback.

Another practical consideration in diffusion RL is how to handle classifier-free guidance (CFG). Both rollout generation and training can be performed with or without CFG, and different choices create different trade-offs between alignment, stability, and efficiency. After ablations, we found it important to keep the rollout and training distributions aligned while avoiding unnecessary computational overhead. We therefore train the whole RL stage without CFG. This setting quickly improves the conditional model distribution, bringing no-CFG samples much closer to guided samples early in training. At inference time, CFG can still be enabled as an additional control knob, further improving quality when desired.

Timestep distillation

After the RL stage, we include an optional timestep-distillation stage in which we apply guidance distillation and timestep distillation simultaneously. We considered several distillation techniques, including DMD, DMD2, Decoupled DMD, piFlow, and APT, but adopted Trajectory Distribution Matching (TDM) for the following reasons. We sought a technique that was simple to tune, with minimal hyperparameters, which ruled out GAN-based methods and piFlow (the latter requires adapting the model into a multi-timestep prediction model). We chose TDM because it provides a fast, data-free method with flexible multistep distillation.
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DMD distills the teacher by matching the distributions of real and generated samples over the clean-image distribution. Accordingly, standard DMD uses a few-step student to predict a clean image and then renoises the prediction to train the student (see figure above). Unlike DMD, which matches only the clean-image distribution, TDM applies DMD across timesteps, effectively performing distribution matching at the trajectory level rather than at the sample level. Since our goal was a flexible multistep student, we found TDM to be the most suitable method for our use case.

[image: TDM distillation diagram]

Prompt Expansion

Dense prompts reliably produce better image-generation results, but users rarely write prompts that resemble the rich captions used during training. We frame this as a distribution-mapping problem: the image model is best conditioned on detailed captions that lie close to its training distribution, while real user prompts are often short, conversational, and underspecified. We therefore develop a prompt expander that interprets user intent and maps an input prompt into a richer, model-friendly caption.

We first perform supervised finetuning on an existing open-source LLM. To curate training data, we use another language model to generate synthetic “user captions” from long captions: shorter, more conversational, semi-instructional prompts that intentionally omit many visual details present in the target caption. This produces paired data of the form underspecified user prompt -> expanded, model-friendly caption. We also synthesize thinking traces to preserve the model’s reasoning ability, as we find that an intermediate intent-reconstruction step improves downstream behavior. Beyond this, we apply a small amount of targeted distribution shaping. At a high level, we oversample visually rich and artistic imagery to give the expander broader coverage of creative and aesthetic prompt styles, and add a lightweight photographic-medium bias for prompts that should expand into photorealistic descriptions. The goal is not to impose a house style, but to ensure that the expanded-prompt distribution covers both expressive, art-directed imagery and straightforward photorealistic requests.

SFT brings the expander close to the desired caption distribution, but matching synthetic targets is not the same as improving the final image. We therefore use RL to optimize the expander directly through the generations it produces. At this stage, the objective shifts from imitating the target caption to producing expansions that improve image quality while preserving the user’s intent. We train with GDPO under a multi-reward objective: image-level rewards measure the quality and preference of the resulting generations, while prompt-level verifiable rewards check whether the expansion remains faithful to the original request. We also include safety and constraint checks to prevent the expander from introducing clearly unprompted or unacceptable content. Since these checks are sparse by nature, we use them as gates on the overall reward rather than as dense optimization signals.

We sought to balance matching a realistic distribution of user inputs with ensuring that each group contained a high-contrast mix of good and bad rollouts. To this end, the RL prompt mix combines realistic user-like traffic with mined hard cases. The realistic side includes actual prompts and previously observed failures, supplemented with hand-curated failures and synthetic augmentations of known failure modes. Curated examples come from internal downvotes, bug reports, and manually rewritten prompts, and are bucketed so that every known failure class remains represented. Synthetic examples start from hand-authored reward-trigger probes, are expanded into many variants, and are scored offline with the same reward schema used during RL. We select prompts that are “hard but not hopeless,” producing groups with intermediate composite scores and real reward variance, so that GDPO receives a meaningful preference signal rather than only obvious wins or total failures.

One failure mode we explicitly optimize against is diversity collapse. Prompt expanders can learn a single safe, high-reward house style, especially when image rewards dominate. To counter this, we add a simple DINOv3 embedding diversity score over prompt groups, rewarding intra-group visual diversity alongside quality and alignment. We briefly experiment with annealing the diversity reward, but find that once its weight becomes too small, the model quickly collapses toward less varied generations. In practice, keeping the diversity reward active throughout training is necessary to preserve variation.

Style reference system

Our style-reference system builds on the base model. It allows users to generate images from text while using one or more reference images to guide the output style. We designed the system to support (1) smooth semantic mixing of multiple styles, (2) continuous control over the strength of each style reference, and (3) state-of-the-art adherence to complex styles.

Style transfer is difficult because of the ambiguity in what constitutes “style” versus “content” in an image. One of the most common failure modes was the leakage of content and subject matter from the style image into the final image. Furthermore, unlike conventional editing tasks, whose data can be mined from sources such as video, style-transfer data is significantly harder to obtain in large quantities at the fidelity we targeted.

To address these challenges, we devised a novel self-supervised technique for training the style-reference module, followed by a preference-optimization step to further align the outputs.

Training infrastructure

Our distributed training framework is built from scratch on PyTorch. We rely primarily on the DTensor abstraction and the torch-native features supported by the torchtitan project. For most of our pretraining and post-training runs, we use FSDP2 together with Megatron-LM-style tensor parallelism. For settings with a TP size larger than 2, we enable async-TP via a torch.compile flag, which offers a moderate speedup over naive TP. Since the autoencoder parameters add minimal memory overhead, we leave them replicated across all devices and shard only the text encoder and the main MMDiT backbone. For intra-node connections, we use NVLinkSharp, and for inter-node connections we use InfiniBand.

For training efficiency, we use a slightly wider model with larger hidden dimensions, for two reasons. First, a larger hidden size increases the computational intensity of each layer, which makes it easier to hide latency with FSDP2 prefetching; reducing the number of layers also reduces the number of all-gather and reduce-scatter operations. This change significantly reduced NCCL-related errors throughout our pretraining runs. Second, larger matrix-multiplication sizes help amortize the quantization and dequantization overhead of 8-bit training.

We rely heavily on torch.compile as our main optimization strategy. For attention, we default to the latest cuDNN kernel and use FlexAttention or FlashAttention 3 as needed. At low resolution we use selective activation checkpointing, and at higher resolution, where activations begin to dominate memory, we use full activation checkpointing.

For dataloading, we use Parquet as our primary format. For each row, we store a reference to the image (for example, a local path or S3 location), the crop and resize dimensions, the captions, and any other relevant metadata. For large runs, we shuffle and pack the rows ahead of time so that each dataloader worker loads a batch of images with the same aspect ratio. This packing allows us to encode the latents in a single autoencoder pass.

This implementation has several benefits. By preshuffling the data, we can perform a sequential scan over disk for performant dataloading while ensuring proper global shuffling. Preshuffling is also essential for reproducibility and debugging, since the data can be replayed in exact order to identify any sample that may have caused a loss spike.

During our largest pretraining runs, we encountered various infrastructure and fault-tolerance challenges. Conventional large-scale distributed training introduces many global synchronization points across the cluster (for example, the gradient all-reduce across DP replicas) and is inherently flaky: a single GPU failure or straggler can bring down the entire run. Fault-tolerance solutions such as torch-ft and decoupled DiLoCo exist, but at our scale we found that optimizing for mean time between failures (MTBF) and mean time to recovery (MTTR) through fast, frequent checkpointing and improved startup time was a satisfactory solution.

Another crucial factor for reliability was maintaining homogeneous load on I/O, CPU, and GPU across the training devices. We explicitly design the dataloader so that each CPU and GPU is under approximately equal load. In our initial large runs, a high-resolution image used during a low-resolution stage would be cropped and resized to low resolution on the fly; for our largest runs, however, this added uneven CPU and I/O load across devices depending on whether the original image was high resolution. To mitigate this, we crop and resize all images to the target training resolution ahead of time. We further ensure that every GPU receives a tensor input padded to exactly the same shape, which evens out the load.

For our RL infrastructure, we disaggregate reward-model inference from the main training process. Since Krea 2 was our first major RL iteration, we use a simple design in which the training and rollout GPUs are shared. In the near future, we plan to implement a disaggregated training and inference setup to support techniques such as PipelineRL for asynchronous RL training.

Systems Infrastructure

Our research ran within a single Kubernetes cluster in which GPUs were shared with production inference. The system was designed so that research could claim the entire GPU pool when required: if every GPU in the cluster was allocated to a training run, Krea’s inference workload would automatically migrate elsewhere. This allowed us to disregard production capacity when launching training runs, as the system handled traffic failover and kept production responsive even when no GPUs remained available locally.

This capability was not present from the outset. The scheduling and management systems evolved alongside the research team’s needs over the course of the research cycle. In the following sections we describe the main components: workload scheduling with Kueue, scaling inference outside the cluster, the scheduling policy that ties the two together, our training launch procedure, and the observability stack that proved essential for large-scale pretraining.

Scheduling with Kueue

Kueue has been central to our setup, although our usage has changed substantially. It provides a two-tier priority system that combines Kueue’s Workload priority with Kubernetes’ Pod priority. When configured correctly, this two-tier design yields useful scheduling semantics.

We considered custom schedulers such as Volcano, as well as modifying the kube-scheduler directly, which would have offered additional desirable properties. Ultimately, the default Kubernetes scheduler combined with Kueue was sufficient for our requirements. We anticipate that continued scaling will eventually require us to move off Kueue and the default scheduler in favor of a custom scheduler — likely in the near future, given the unusual nature of our workloads — but we have not yet reached that point.

Kueue enables gang-scheduling, which is necessary for multi-node training. Additionally, the queueing primitives of “borrowing”, “lending”, and “reclamation” are helpful in maximizing utilization. However, we wish Kueue allowed GPU-counts per queue to be dynamically inferred rather than manually specified. This manual operation, required when node count changes, was a consistent annoyance.

Scaling Inference Outside the Cluster

The second component addresses how inference scales elsewhere when all GPUs are allocated to research. Our initial designs introduced considerable complexity, and we ultimately adopted a simpler approach based on a Virtual Kubelet (VK), which emulates a Kubernetes node. Because the resulting system is expressed entirely in Kubernetes primitives, much of the required behavior is inherited directly from Kubernetes.

We first evaluated InterLink, which is also built on the Virtual Kubelet, but found it unsuitable for our use case. We therefore built our own layer on top of VK that provides the semantics our systems require, along with a clean interface for integrating new GPU providers, provided each offers a programmatic means of scaling capacity up and down.

The system operates as follows. A virtual Kubernetes node is registered in the cluster. When a pod is scheduled onto it, our code transforms the pod specification into a form compatible with the target provider, deploys it there, and reconciles the two sides in the event of a provider-side failure.

A key advantage of this design is that scaling behavior is inherited from Kubernetes. Consider an HPA configured for ten replicas, all running outside the cluster, where one replica fails. Rather than attempting to repair it, the reconciliation loop detects the failure, marks the pod as failed (and garbage-collects it subsequently to avoid accumulating dead pods), and allows the HPA to schedule a replacement. The system therefore does not attempt to repair failures directly; it detects them, propagates them to Kubernetes, and delegates recovery to Kubernetes.

The integration requires implementing a small set of primitives: pod creation, pod deletion, exec (where needed), and the node’s startup behavior — for example, recovery when our code crashes while pods remain running on the provider side. A dedicated layer absorbs the requirements specific to our systems, and new providers are integrated through a clean interface to these primitives so that business logic does not leak into provider implementations.

Launching Training Runs

This component is simpler than the others but still thought us a lot about ergonmics and whats worth automating. As the GPU count grew, additional operational issues emerged, and our launch procedure evolved accordingly.

During large runs we frequently encountered a small number of faulty nodes (discussed further below) that disrupted the run until they were rotated out. Initially we cordoned the known-faulty nodes before launching and allowed pods to schedule onto the healthy pool. As the set of faulty nodes grew over time, however, each crash required substantial manual intervention. This list of faulty nodes was initially maintained as a plain text file of node names.

We also observed that running additional processes on a node — even processes that did not access the GPUs — introduced instability as the run scaled across more nodes. The manual procedure consequently grew to include identifying a clean set of nodes, labeling them so that training pods would schedule via affinity, tainting them to prevent other workloads from scheduling (with the exception of the training), and finally draining them.

Tainting was necessary only for very large runs requiring maximum stability. The procedure was therefore partially automated: the launch CLI retrieved the faulty-node list, excluded those nodes along with nodes already running trainings or dev machines, and selected the required number of nodes from the remainder, labeling and tainting them automatically. On teardown, it removed the labels and taints.

This list subsequently migrated from a text file to node labels, which allowed us to express soft or hard anti-affinity against faulty nodes directly. It also enabled a Kubernetes operator, “Packerman”, which packs pods such as dev machines onto faulty nodes so that healthy nodes remain available for training. For most purposes, dev machines running on faulty nodes are acceptable: during development, one GPU running 5—10 degrees C hotter than the others in the node is tolerable, whereas for training it is not.

Observability

Metrics

Observability is the area in which we learned the most about large-scale pretraining. Each crash had a set of recurring causes, but new and unexpected failure modes appeared throughout, and over time we became proficient at diagnosing the cause of a given crash. Training at this scale would not have been possible without metrics for GPU, PCIe, NVLink, InfiniBand, and related subsystems. We collected these through a combination of DCGM and custom DaemonSets that exported additional metrics of interest.

Below we describe several of the most useful metrics and their behavior when a run deviated from expected values. Each is accompanied in the original report by a figure from a production run.

DCGM_FI_DEV_GPU_TEMP GPUs are highly temperature-sensitive. We observe that any GPU exceeding 75—78 degrees C increases training instability, as it begins to throttle and reduce overall throughput.
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DCGM_FI_DEV_GPU_UTIL We find this metric to be often misleading as it often presents a symptom, not a cause. Given many distributed training errors proceed from one process crashing initially, we find that this metric often contains an unhelpful report of one GPU dropping to 0% utilization followed shortly by a crash. Additionally, we find this “utilization” metric generally misleading as it only reports ”% of time any CUDA kernel is running on the GPU” rather than “real” use of the capabilities.
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DCGM_FI_PROF_PIPE_TENSOR_ACTIVE Tensor core utilization was our preferred indicator of whether training was performing as expected. We observed a clear correlation across training stages, with higher-resolution images producing higher tensor core utilization. It also served as a proxy for other conditions: nodes with overheating GPUs exhibited abnormally high tensor core utilization (counterintuitively), and a steady decline over the course of a run typically indicated a faulty node or other instability.



DCGM_FI_DEV_FB_USED Memory usage was useful, though for a different reason than is commonly expected. OOM events were rare and, once a configuration stabilized, effectively never occurred. The metric was instead useful when a small number of GPUs failed or stalled during memory allocation: most GPUs allocated their memory at the start of training, while a few remained stuck at roughly 5 GiB of VRAM. The corrective action was to reboot the affected node.



DCGM_FI_DEV_XID_ERRORS As with memory usage, XIDs were useful in a minority of cases. Most crashes produced no XID, but when one was emitted it identified the cause directly.



DCGM_FI_DEV_CORRECTABLE_REMAPPED_ROWS, DCGM_FI_DEV_UNCORRECTABLE_REMAPPED_ROWS, and DCGM_FI_DEV_ROW_REMAP_FAILURE These metrics were useful for identifying GPUs with faulty memory modules; when memory was the root cause, the signal was generally unambiguous.



DCGM_FI_DEV_PCIE_REPLAY_COUNTER — This metric reports the quality of a GPU’s connection to the motherboard. A burst of replays on a specific GPU consistently preceded a crash. Occasional replays distributed across random GPUs were benign; the failure mode manifested as a large spike on a single GPU.



NVLink errors (custom) — DCGM does not export these by default, so we implemented a custom DaemonSet to collect CRC, replay, and recovery errors. In rare cases, as with PCIe replays, these metrics allowed us to identify a faulty node.



InfiniBand metrics (custom) — IB metrics were arguably the most important metrics we collected, particularly because the cluster fabric was not consistently stable. We collected the following:

VL15_dropped
excessive_buffer_overrun_errors
link_downed
link_error_recovery
local_link_integrity_errors
multicast_rcv_packets
multicast_xmit_packets
port_rcv_constraint_errors
port_rcv_data
port_rcv_errors
port_rcv_packets
port_rcv_remote_physical_errors
port_rcv_switch_relay_errors
port_xmit_constraint_errors
port_xmit_data
port_xmit_discards
port_xmit_packets
port_xmit_wait
symbol_error
unicast_rcv_packets
unicast_xmit_packets



These metrics were essential for diagnosing a wide range of InfiniBand-related issues. Fabric instability was the single largest contributor to run crashes, including link flapping, packet errors, congestion, symbol errors, and throughput disparity between devices. The metrics allowed us to localize misbehaving sections of the fabric — for example, packet errors confined to mlx5_10 and mlx5_11, or reduced throughput on mlx5_0. We found ibtop useful for debugging these issues.

Lessons

Training at scale taught us a great deal about the behavior of our cluster and about large-scale training more generally. Early on, our response to a crash was aggressive: swapping nodes, relaunching, and changing configurations. Over time we learned to distinguish issues worth addressing from transient quirks. In some instances a run would crash repeatedly within a two-hour window and then, without any change other than relaunching, run for sixteen hours without incident.

We also encountered the difficulty of scaling the GPU count, and our experience may differ from that of other pretraining efforts. The failure rates commonly reported as a function of scale did not match our observations: doubling the GPU count produced substantially more instability than anticipated. As an illustration, with identical code and data, runs on fewer than 128 GPUs were very stable, often running for days without incident, with crashes generally attributable to a genuine fault. As we scaled the GPU count, however, runs began to crash far more frequently, and we did not complete a single run at very large scale that exceeded 24 hours without a crash. Many of these crashes had no obvious cause; they presented silently, such as an NCCL timeout, while all metrics appeared healthy.

Filesystem and Checkpointing

One of our most significant early mistakes was adopting Ceph, which did not perform well at our scale or for our use case. For this reason, we switched to Weka and have not reconsidered the decision. Filesystem-related problems and downtime dropped sharply, while performance improved by a comparable margin. The transition was not entirely without friction. We encountered numerous quirks and edge cases both during installation and over the filesystem’s lifetime, but Weka was consistently responsive in helping us resolve them. This was particularly valuable given that the Kubernetes offering was not fully mature when we adopted it, although it has improved considerably since, with new features and bug fixes.

As discussed in the section on reliability, Weka was a crucial enabler for training Krea 2, where we checkpointed very aggressively. The filesystem kept pace with this demand: a checkpoint completed in roughly 30 seconds, so little time was lost to checkpointing. This single filesystem stored everything — research and development data, images, checkpoints, datasets, and all other artifacts — and performed well in every case.

The one notable quirk, which is not attributable to Weka, concerns our use of IPoIB mode: we suspect it contributes to InfiniBand fabric instability in our cluster. The fabric was already unstable prior to Weka, however, so at most this exacerbated an existing condition.



Max read throughput on our Weka cluster



Max write throughput on our Weka cluster

Data infrastructure

To ingest and curate the data for K2, we built a custom warehousing and queueing system around a cluster of PostgreSQL servers. We call each Krea tablet  server a krablet. Each krablet consists of:


	a Postgres instance holding one shard of the data, and

	a deployment of “funnel” servers for that shard, which asynchronously batch and queue mutations to minimize lock contention.



All reads are proxied through a large-scale deployment of “RPC” servers, which replace a traditional connection pooler such as PgBouncer. Each RPC server maintains a connection pool to every shard of the database.



The krablet servers hold all metadata for our training datasets and store keys that reference the images in object storage.

Although nontraditional, the krablet system has scaled to 208 TB of metadata alone and can process tens of thousands of contended UPSERT transactions per second. More importantly, it provides a single source of truth for all research data and allows our stream-processing layer to be the same as our data layer.

A typical job-processing workflow at Krea is laid out as follows. We first create a table, for example:

CREATE TABLE images (
	image_name TEXT PRIMARY KEY,

	contains_text BOOLEAN DEFAULT NULL,
	ocr_last_tried_at TIMESTAMP DEFAULT NULL,

	embedding_path TEXT DEFAULT NULL,
	embed_last_tried_at TIMESTAMP DEFAULT NULL
)

This table defines two jobs that can be performed for each image: OCR and embedding. The OCR workers run the following query to find rows to process:

-- OCR worker
WITH picked AS (
	SELECT image_Name FROM images
	WHERE contains_text IS NULL
	ORDER BY ocr_last_tried_at NULLS FIRST
	LIMIT 8
	FOR UPDATE SKIP LOCKED
)
UPDATE images i
SET ocr_last_tried_at = NOW()
FROM picked p
WHERE i.id = p.id
RETURNING i.*

and the embed workers run:

-- Embed worker
WITH picked AS (
	SELECT id FROM images
	WHERE embedding_path IS NULL
	AND contains_text = FALSE -- Only process rows which have completed OCR and passed a filter
	ORDER BY embed_last_tried_at NULLS FIRST
	LIMIT 16
	FOR UPDATE SKIP LOCKED
)
UPDATE images i
SET embed_last_tried_at = NOW()
FROM picked p
WHERE i.id = p.id
RETURNING i.*

Implicitly, this processing workflow is a DAG (Directed Acyclic Graph):



Many large-scale data-processing systems, including Ray, Spark, and Daft, can process DAG workflows. However, treating these workflows as queues in this model gives us several practical benefits:


	Retries: Unlike Kafka or Ray, this system never drops rows on failure or sends them to a dead-letter queue (DLQ). Any row that fails processing, for any reason, is retried at the end of the queue (owing to the atomic update of last_tried_at), which also prevents head-of-line blocking.

	Fault tolerance: Any worker may crash at any time without crashing the entire job or losing progress. Many classes of failure, such as a bad GPU or a temporarily unavailable API, are in fact handled automatically through the system’s eventual retries.

	Dynamic worker count: We deploy our processing jobs with Kubernetes, and any deployment can be scaled up or down arbitrarily without resharding or moving data; a job may have one worker or one thousand. For many workloads, we expose a Prometheus scaling metric based on the COUNT(*) of the claim query (for example, COUNT(*) WHERE embedding_path IS NULL AND contains_text = FALSE), which lets us autoscale each part of the pipeline according to the available work.

	Partial processing: Because the results for each row are immediately durable in Postgres, one may process as little or as much of a table as desired; no single job ever needs to run to completion. This lets us take advantage of interruptible and spot priority classes for many processing jobs, running them only when spare capacity is available.

	Immediate visibility: Researchers can see the results of any job in visualization dashboards immediately and iterate continuously. They can also inspect the throughput of any part of the queue, for example with SELECT COUNT(*) FROM images WHERE embed_last_tried_at > NOW() - INTERVAL '5 minutes'.

	Heterogeneous batch sizes: Each worker may choose the batch size natural to it.

	Continuous incremental processing: We can continuously add new data to the system and let it flow through every stage without manually rerunning jobs, backfilling old rows, or tracking disparate stages.



For researcher convenience, we expose a system called “pluck” on top of this, which provides a global map API suitable for use in a notebook. For example:

def embed_func(batch):  # users may also provide stateful Actors rather than one-off functions
    ...

t = pluck.Table(
    "images",                                            # table name
    "image_name",                                        # primary / shard key
    "embedding_path IS NULL AND contains_text = FALSE",  # condition
)
t.map(embed_func)  # returns a handle the user can attach to in order to see live progress

Under the hood, pluck uses TABLESAMPLE and statistical estimates to partition the table’s keyspace and create a batch queue, which is then consumed with the same FOR UPDATE SKIP LOCKED semantics shown above. The user-defined function (UDF) is pickled with the cloudpickle library and executed on remote workers.

For the next generation of our research, our team is building a successor system that preserves the krablet and FOR UPDATE SKIP LOCKED queue semantics but stores data in LSM trees on object storage. If you are interested in working on this, our supercomputing / distributed systems team is hiring!

Discussion and Future Work

Although we have explored many directions across the stack, many promising research problems remain.

Scaling

For Krea 2, we made relatively conservative architecture and optimizer choices to prioritize stability and iteration speed. For our next pretraining cycle, we wish to adapt modern LLM transformer designs to the diffusion transformer, including MoE; scale to native 2K—4K resolution using sparse attention; pretrain in NVFP4; and scale with Muon, among other directions. Beyond architectural and algorithmic changes, we find that our current models are undertrained and would benefit from longer training.

Multi-teacher on-policy distillation (MOPD)

We conclude our current training pipeline with a multi-reward RL stage. In recent LLM literature, it has become common to train domain experts and distill their capabilities through dense expert supervision. Compared with methods such as model merging and offline distillation, MOPD has been shown to distill multiple experts into a single student without the different capabilities conflicting with one another. MOPD is also highly scalable from an organizational standpoint, as it allows different RL teams to focus purely on domain-specific capabilities without risking regressions elsewhere. We have already validated that both OPD and MOPD are effective distillation methods for diffusion models using our internal experts, and we hope to share more results soon.

Architectural simplification

At present, most production diffusion models require a complex set of interdependent models. Serving a latent diffusion model typically requires an autoencoder, a diffusion transformer, a text encoder, and a prompt-expansion model, and depending on the stack one may add further modules such as a style-reference model or an upscaler. Maintaining multiple components that require independent training and have mutual dependencies makes it inherently difficult for research teams to coordinate. This contrasts with LLM training pipelines, which center on a single unified model and allow research effort to be parallelized across data teams or across separate expert trainings for an MOPD stage; more importantly, it allows the research team to concentrate its scaling effort on a single model. For these reasons, we plan to simplify our architecture and unify the various components under a single model in our next pretraining cycle.

New capabilities

For Krea 2, we focused primarily on image generation for creative exploration. We aim to expand the capabilities of Krea models to include robust editing, image reference, and native 2K/4K generation. We are also increasingly finding that traditional natural-language prompting is no longer sufficient to support the full range of user requests. Across our user prompts, we observe a wide variety of prompting styles, including natural language, tags, detailed JSON, bounding boxes, instructions, visual guidelines, and Markdown, among others. While prompt expansion can address some of this, we believe that natively comprehending such prompts should also be a core capability of the model.

Conclusion

We presented Krea 2, our first foundation-model series built for creative exploration. In this technical report, we shared the infrastructure, data systems, training pipeline, and research choices behind the model family. We believe foundation image models are still in their early stages, and we look forward to sharing more of our research.
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        I’m slowly developing my own list of advice: have a creative mindset, embrace radical transparency, and write down what makes you happy. I’d like to add one more to the list: stealing is a skill!


Stealing is good for the soul. If done well, you will be able to build value at lightning pace and learn about yourself along the way.


But what is “stealing”? Is reading from a textbook considered stealing? Adopting an open-source library into your codebase? No- that’s not radical enough… I’m talking about literally copying another person’s creation.


My coworker Justin taught me about “the 3% approach”, coined by the late creative, Virgil Abloh. When designing his version of Air Force 1s, Abloh disciplined himself to only edit 3% of the original design, so as not to dilute the original work perfected by visionaries before him.


Abloh never went into much detail beyond that, but Justin and I began to make it our own at Kibu. I love the 3% approach¹, particularly when engaging in a project unfamiliar to you. When asked to alter 3% of something, you are challenged to determine which 3% you ought to alter. This forces you to inspect all 100% of that thing: every stitch and seam of the original. To us, the best way to get to 3% was to rebuild something we loved, stitch by stitch. We had to steal to succeed.


Justin and I wanted to rebuild our marketing site, but we lacked a solid vision. We knew we wanted a beautiful top-fold and a modern, minimal component library that could be reused across pages. We came across Mintlify’s 2025 marketing site and fell in love: an eye-grabbing top-fold, decisive use of colors, and a “show, don’t tell” ethos revealed all we wanted to create. The fact that Mintlify and Kibu are both documentation tools (albeit very different definitions of the word) was an added bonus. So, we literally rebuilt the Mintlify site, pixel-by-pixel.





When you recreate someone’s creation, you learn their story: every piece of brilliance, tradeoff, and imperfection. Why add a hover effect here and not there? What does three consecutive black and white sections do to the mind? Oh wow, look how all components’ widths fall perfectly flush with the floating, bg-blurred navbar:





Mintlify’s site wasn’t perfect by any stretch: yet stealing it proved to be an efficient way to achieve our goals. And as we stole, our intuitions brought us to that 3%. Our nav popover can be much more minimal. Our team is our brand- let’s add their pictures to the CTA buttons. Part of our product is videos- let’s have more videos than screenshots. These little “side quests” taught us more about our brand than any 3-day workshop could have. In less than a month of weekend work, we had a deployed site in Framer².


Coming out of this project, I had a newfound perspective of stealing. While I’ve always admired certain people’s crafts, I now prioritize it in my ideation process. No matter the project, I always ask myself and my team, “has anyone done something similar before us?” There’s thousands of free blogs, podcasts, and videos on problems you’re actively solving. It’s never been easier to prompt AI with your use case and ask who’s come across this issue before you. However, it’s your job to go down the rabbit hole, learn the 100%, and sprinkle in your 3%.


At the beginning of my career, I believed I’d be rewarded for the originality of my ideas. The truth is that you’re rewarded for identifying and solving problems efficiently. And odds are, smarter people before you have already done both. So, turn stealing into a skill: spend your days identifying what you ought to steal, why you ought to steal it, and how much you’ll steal of it.



  “Creativity is just connecting things. When you ask creative people how they did something, they feel a little guilty because they didn’t really do it, they just saw something.” - Steve Jobs




Blech. So cliche to end on a Jobs quote. One more:



  Everything I do references something that influenced me.” - Virgil Abloh






¹ Abloh’s “3% approach” is an approach, not a rule. If you Google this term, you’ll find a lot of blogs fetishizing this as a sacred rule. I’d guess Abloh himself would dissuade you from that line of thinking. Abloh developed this concept in context to his work in a new Air Force 1 series: the fundamental task to mimic an existing design- a distinguished design that I’m sure Abloh heavily revered. You are allowed to be original! There is a spectrum to creative originality. This post is about one end of the spectrum.


² In March 2026, we migrated off Framer and into a full codebase. We bet that vibecoding would allow us to move faster than a drag-and-drop builder with ancillary AI tools and lock-in. We think it’s paying off!
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nytimes.com · 165 points · Discussion

Unlocked: https://www.nytimes.com/2026/06/23/us/politics/nsa-lost-acce...

Original: https://www.nytimes.com/2026/06/23/us/politics/nsa-lost-access-anthropic-tool.html · Discussion
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Show HN: Nub – A Bun-like all-in-one toolkit for Node.js

github.com · 163 points · Discussion

Colin here, creator of Nub. I’ve had the general shape of this in mind for years. Nub runs your code with stock `node`, augmented with a `--require` preload hook[0] that adds a transpiler (oxc-powered, packaged as a Node-API add-on), registers a module resolution hook[1], and injects polyfills as needed for APIs like `Worker`, `Temporal`, etc. All purely additive, your code ultimately runs using Node’s actual engine & stdlib implementations.[0] https://nodejs.org/api/cli.html#-require-module
[1] https://nodejs.org/api/module.html#moduleregisterhooksoption...


Original: https://github.com/nubjs/nub · Discussion
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Show HN: Monolisa v3 – a typeface for developers and creatives

monolisa.dev · 136 points · Discussion

Originally we (Andrey, Marcus, Juho) built MonoLisa in 2020 as we realised there's room for a better monospaced typeface for developers. The key insight was to make the glyphs slightly wider to make more room for design to make letters like m feel less cramped.Since then we've released a variable v2 (2022) and now we're happy to expand the typeface with a new family called MonoLisa Text. The reasoning was to cover *other* use cases beyond coding with this proportional font.
We hope you give Monolisa a go as there's a free trial to try. We also welcome feedback!


Original: https://www.monolisa.dev/ · Discussion
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For brand diversity and innovation: Why we are taking legal action against Fender’s cease and desist demand.




The Stratocaster is one of the most famous guitars in music history. Over decades, it has inspired countless luthiers and guitar manufacturers to develop their own ideas, think ahead and create new instruments.
This is exactly why we are following the current developments around the cease and desist demands issued by Fender against numerous manufacturers, distributors and dealers in Europe and the USA with great concern.
Fender recently obtained a so-called default judgment at the Düsseldorf Regional Court against a Chinese company trading in S-style guitars. This judgment is based on missed deadlines, i.e. pure formalities, and does not, in our opinion, represent a comprehensive review of the legal claims. On this basis, Fender is now attempting to enforce a fundamental copyright claim to the body shape of the Stratocaster and is simultaneously taking action against European dealers and manufacturers. American manufacturers who sell their instruments in Europe, however, are also affected.





After careful consideration, we have decided to take legal action. We have done so because we are convinced that the questions raised here go far beyond a mere legal dispute and affect the future of diversity, innovation and competition in our industry. 




A shared history since 1954




1954 was a special year for the guitar world: Fender launched the Stratocaster.




1954 was also the year in which Musikhaus Thomann was founded. Shortly after the foundation in 1954, musicians were able to buy instruments with the Fender logo from us. For more than 70 years, we have been carrying Fender instruments with conviction and great appreciation. Many of us play Fender guitars ourselves. It is understandable that Fender’s current action against long-standing business partners has surprised and disappointed us.




Form follows function




The Stratocaster’s success is not only down to how good it looks.




The upper horn ensures perfect balance, the cutaways make it easier to play in the upper registers, and the contours of the body increase playing comfort. The shape of the Stratocaster was created to provide musicians with the most functional and ergonomic tool possible.




This is exactly why it has been taken up, developed further and reinterpreted by luthiers all over the world over decades. Many innovations in the modern guitar world are based on this development. From small workshops to established manufacturers, generations of instrument makers have helped to continuously develop the concept of the S-style guitar.




In the motherland of the Stratocaster, its form has long been considered to be in the public domain. The free use of the Stratocaster as a model for one’s own creations has been and remains the basis for countless further developments from which the entire guitar world has benefited – including Fender itself. 




One of the most famous examples is Eddie Van Halen’s legendary Frankenstrat. This instrument gave birth to the idea of the Superstrat, and a development began that has inspired generations of guitar players and makers. It is hard to imagine a world in which this growth was nipped in the bud. 




Why we have taken action




Of course, the current escalation of the situation also affects us.
We want to be able to offer you the entire range of the guitar world in the future. As a retailer and a manufacturer, we are experiencing the effects of current developments from a number of perspectives. Our Harley Benton brand is affected, too.





We are, of course, interested in having Fender’s allegation of copyright infringement resolved in unbiased court proceedings. Likewise, Fender has the opportunity to present all their arguments to the court. The court may then initiate discovery, which has not happened so far.
But for us, this is not just about the impact on our own business.





Our CEO Hans Thomann makes this point:






“We used to be a small music store ourselves and know exactly where we have come from. Diversity, fairness and respectfully dealing with each other have always been part of our philosophy. Many of those affected do not have the financial and legal means to conduct such a legal dispute.  We therefore see it as our responsibility to have this matter clarified in court not only for our own company, but for all parties involved.”






We have deliberately committed ourselves to the many great manufacturers, luthiers and dealers whose work is indispensable for the diversity of our market, regardless of whether or not we carry their instruments. Iconic custom shop manufacturers, traditional brands and innovative developers such as Tyler, Tom Anderson, Suhr, LSL, Maybach, Pensa, FGN or PRS and many others stand for the multifaceted guitar ecosystem that we appreciate so much. From our point of view, it is precisely this diversity that is at stake due to current developments.




Our appeal




The history of the Stratocaster has not been written by one company alone. It has been shaped by musicians, luthiers, developers and manufacturers around the world. Its importance for the music world also arises from the sheer number of people who built on it and developed new ideas from it.




We see this diversity as one of the great strengths of our industry.




That is why we will continue to pursue the legal path we have chosen. Not only for our own company, but also for the many manufacturers, dealers and guitar makers who have shaped our industry for decades and continue to shape it.




We urge Fender to stop issuing cease and desist demands against manufacturers, distributors and dealers and to return to a fair, cooperative partnership.




Because we are convinced of this: The future of the guitar world depends on diversity, innovation and the freedom to create.




Your Thomann Team

            



Original: https://www.thomann.de/blog/en/inside/thomann-takes-legal-action-against-fender/ · Discussion
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greptile.com · 118 points · Discussion

I'm Rahul, and I work at Greptile, where we build AI agents that review pull requests. Greptile reviews PRs for OpenClaw which became the fastest-growing repo in GitHub history almost overnight. That gave us a front row seat to something strange.

Last December, OpenClaw was getting two pull requests a week. By February, that number jumped to 3,400/week. Before the spike, ~48% of PRs got merged; after, fewer than 9.3% of PRs got merged.

Many of those PRs were low-effort slop which were often generated by people's AI coding agents. For example, one contributor submitted 106 PRs in a single day, with the median time between submissions being three seconds.

In many ways, openclaw/openclaw offers us a preview of what the future of open source contribution may look like. Here are three observations:

PRs will require sender reputation

PR spam today looks like email spam in the early 2000s.

When I first looked at the OpenClaw data, the pattern reminded me of email. In 2000, the ILOVEYOU worm infected 45 million computers in 24 hours because the cost of sending email approached zero and people trusted the platform. As a result, people were receiving a much higher volume of emails, and some of them were malicious. Those same parameters apply to PRs today.

The first fixes are similar: blocklists to manage volume, and confidence-based filters and reputation infrastructure to catch bad actors. Today, whether your email reaches its recipient's inbox comes down to two things: who you are, and your sending history.

Contributors on OpenClaw are already being filtered by their reputation: 8.2% merge rate for first-timers, 10.3% for contributors with 2-5 PRs, 18.6% for 5+.

Mitchell Hashimoto created and maintains Ghostty, one of the most popular open source terminal emulators. As the project gained momentum, people submitted such a high volume of AI-generated PR slop that he needed to limit AI-generated contributions.

A week later, he released a solution: Vouch, a trust management system for open source contributors. Unvouched users can't contribute, and bad actors get explicitly flagged. While Vouch is project-specific for now, Mitchell's vision is for trust decisions to eventually ripple across projects that share similar values. Vouch is the open source equivalent of a sender reputation score. (Worth noting: while Vouch was working well for Ghostty, Mitchell decided to take Ghostty off GitHub.)

More contributors won't help if they all think the same way

Linus Torvalds has a famous line: "Given enough eyeballs, all bugs are shallow."

Having more eyes on the same problem brings diverse perspectives. Different people use software differently, encounter different bugs, and approach fixes in novel ways.

That rule might not hold when everyone converges on Claude / Codex / Cursor / Devin etc. In OpenClaw:


	4 contributors submitted PRs with the exact title "feat(web-search): add SearXNG as a search provider." They were 4 of 10+ people who independently tried to add the same feature.

	6 people independently fixed the same Brave Search locale bug. 2 submitted PRs with identical titles 94 minutes apart.

	5 people independently found the same timeout deadlock in the agent runner.



There are more eyes on OpenClaw than ever, but their perspectives are also being filtered by AI coding agents. If most contributors use the same AI coding agents with the same prompts, then their contributions will resemble each other as well.

The promise and advantage of open source has been diversity of thought. Linus's law only holds if the underlying thinking remains diverse too. A contributor who really studies a codebase will prompt differently than one who doesn't.

What's actually getting merged

In the OpenClaw PR data, features have a 9% merge rate, while refactors merge at 35%.

The contributions requiring a deep understanding of the existing codebase outperform novel feature contributions by nearly 4x. It's the common adage these days; the thinking matters a lot more than the typing. The data backs it up.

For example, the way claude-mem maps Claude Code's hook-captured tool stream into its own resumable Agent SDK observer session is a non-obvious architectural choice that requires a deep understanding of both systems. A software developer who understood this decision would be able to distill it into a checklist, which would become the prompt that makes the agent's output significantly better. An agent prompted to "build a memory system" wouldn't be able to achieve that on its own.

Until 200 years ago, the people who designed buildings also constructed them. They were known as master builders. As construction advanced, that role split into two crafts: architecture and construction. The analogy to software isn't clean. Architects still need to know how buildings stand up. But it points at something real: the contributions that survive review are increasingly the ones an agent can't do alone, the calls that require deep understanding of an existing system, not novel construction.

So, what's next?

OpenClaw went from nothing to a real world Jarvis in a few short months. One person, along with a strong community, was able to build at a pace that wasn't possible a year ago. That's pretty special.

The open source community can build faster than ever. The problems introduced by this speed will need better primitives in identity, reputation, and how we validate contributions, which will all be built. Open source has solved harder problems before.



Original: https://www.greptile.com/blog/prs-on-openclaw · Discussion
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          Computer use is now a built-in tool in Gemini 3.5 Flash to build agents
that can interact across platforms.
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The Xteink X4 E-Ink Reader

blog.omgmog.net · 93 points · Discussion

I’ve had the Xteink X4 for a couple of months now, a £40 e-ink reader small enough to stick to the back of a phone. I’d seen a few posts about it (Khairul Selamat, Neil Brown, joelchrono, and moddedbear among them), so I got curious and ordered one.
First impressions
Out of the box, the X4 is lightweight, properly light, the kind where I’d forget it’s in my pocket. The display is crisp for its size, and the device ships with a branded 16GB microSD card (cute touch) plus a card reader and adhesive metal ring for MagSafe mounting.
The microSD slot is awkward (I needed a stylus to push the card out, felt like I was doing something wrong). The stock OS defaults to Chinese, but the UI is navigable enough that I had it switched to English within a minute of blind fumbling.
Marketing pushes the “stick it to your phone” angle hard. I’ve got a MagSafe-compatible case on my Pixel 7a, but that spot’s already taken by my card holder. Even if it wasn’t, the X4 mounts inverted for some reason (polarity issue with third-party MagSafe cases, presumably).
The real portability win is the size and weight, not the phone mount. This thing actually fits in a trouser pocket and disappears.
Software
Stock firmware is usable but minimal (three fonts, basic line-height and paragraph spacing controls, EPUB support). Page turns are instant with no noticeable ghosting. The hardware’s good, the firmware just doesn’t do it justice.
Rather than live with stock, there’s a small crop of custom firmwares, all forked from CrossPoint. CrossPoint itself has come a long way since I first started poking at this (it’s now on v1.3.0 with OTA updates, 24 UI languages, and SD-card font installation without needing to reflash). Flashing takes about two minutes and one terminal command, no button combos or debug modes needed. If the terminal’s off-putting, CrossPoint has a web-based flasher that does it in the browser instead.
Units bought from AliExpress or elsewhere outside China ship with USB flashing disabled. CrossPoint’s docs point to the SD card flashing method instead, which works fine for getting custom firmware on, it just doesn’t unlock USB flashing itself.
I tried Papyrix first, which keeps things minimal and focused on the reading experience. The typography engine punches well above what I’d expect from a £40 device, a Knuth-Plass line breaking algorithm for proper TeX-quality justified text, soft hyphen support, and language-aware hyphenation across six languages. It’ll even handle Vietnamese, Thai, Greek, and Arabic scripts, with right-to-left layout and proper contextual shaping for Arabic. Beyond EPUB it reads FictionBook, HTML, Markdown, and plain text. Custom themes and fonts load straight from the SD card, button remapping is supported, and there’s Calibre Wireless Device support for sending books over WiFi without touching a cable.
It’s good, but I ended up settling on Inx, which goes wider and feels the most polished of the lot. A tab bar across the top (Recent, Library, Settings, Sync, Statistics) gives it a proper app feel, with per-book settings rather than global-only, Wi-Fi with Calibre wireless sync, OPDS catalogue browsing, and more format support beyond EPUB. The reading statistics page is the bit I keep going back to (reading time, pages, chapters, and average time per page, all broken down per book). It syncs with KOReader for anyone already using that for annotations, plus highlighting and footnote navigation baked into the in-book menu. It’s even got a little corgi as its mascot on the sleep and wake screens, and it’s still being actively worked on.
The firmware rabbit hole goes deeper. MicroSlate turns the X4 into a dedicated writing device when paired with a Bluetooth keyboard (scrolling, typewriter, and paginated writing modes), with auto-save and WiFi sync for getting notes off the device. TernOS is a different beast entirely, a PalmOS-inspired OS that runs native Rust apps and classic Palm apps. PlusPoint is a CrossPoint fork with experimental JavaScript app support.
Then there’s the weird stuff (a Tamagotchi app that uses MQTT to switch between moods and display messages, intended as a little companion display for an AI assistant, and a browser-based wallpaper maker that converts any image into the 480x800 BMP format the device needs for custom sleep screens, all processed locally).
I 3D printed this flip cover case for it, about an hour on my FlashForge AD5X. It uses one of the adhesive MagSafe rings that ships with the X4, so the device sits in the case securely rather than just resting against a magnet.
Compared to other full-size e-ink readers
I reviewed the Bigme B6 in January, a £125 colour e-ink tablet running Android 14. My conclusion there was that colour e-ink isn’t quite ready, muted colours, halved resolution, ghosting when switching between colour and black-and-white. Android brought flexibility (any reading app I wanted) but also the baggage of a phone OS bolted onto a slow screen, stuttering animations, traces left behind by menus, and a load of bloat to strip out before it felt usable.
The X4 sidesteps all of that by being smaller and dumber in the best way. No stylus lag, no waiting on slow colour screens, no Android complexity to debloat. Devices like the Kobo Clara Colour and InkBook Solaris Color have since brought Kaleido 3 colour e-ink to mainstream readers without needing to tinker with Android, which is probably the better way in for colour. But none of them get close to the X4 on portability. The Clara and Paperwhite need a big pocket, the X4 disappears into any pocket. For pure reading, that size difference matters more than colour ever will.
For £40, the X4 with Crosspoint or Inx is a better reading device than it has any right to be. Paging’s instant, the display’s crisp, and it’s small enough to actually carry everywhere. Stock firmware is bare minimum, but custom firmware makes it actually good.




Original: https://blog.omgmog.net/post/xteink-x4-e-ink-reader/ · Discussion
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Too many R packages: CRAN is inundated with submissions

rworks.dev · 85 points · Discussion


        
          CRAN continues to be the most accessible repository for statistical knowledge on the planet, and the number of new packages being accepted by CRAN is growing faster than ever. But, is the R community really benefiting from this new growth?
        

      



    







If you are reading this post on R-bloggers, you will probably know that I have been publishing my selection of the “Top 40” new R packages on CRAN for quite some time. I did this first as part of my work at Revolution Analytics, then on R Views for RStudio and Posit, and now here on R Works. It used to take about a day’s worth of pleasurable work spread out over a month to select forty interesting packages. For a hundred or so packages, I could look at all of the package webpages, download and play with a small number of them. Now, the “Top 40” has become a real hamster-on-the-wheel project. The following plot shows my count of the number of new packages to make it to CRAN since I began publishing on R Works.



Show plot code
library(tidyverse)
file_path <- "new-cran-pkgs.csv"

if (!file.exists(file_path)) {
  stop(paste("File not found! Please check the path:", file_path))
}

# Read text and numbers safely
raw_data <- read.csv(file_path, colClasses = c("character", "numeric"), stringsAsFactors = FALSE)

plot_data <- raw_data |> mutate(Date = my(Month)) |>
  arrange(Date)

new_pkg <- ggplot(plot_data, aes(x = Date, y = Num_pkgs, group = 1)) +
  geom_line(color = "#1f77b4", size = 1) +
  geom_point(color = "#d62728", size = 1.2) +

  labs(
    title = "Monthly Volume of New CRAN Packages",
    x = "Date",
    y = "Number of Packages",
    caption = "Source: R Works monthly Top 40 posts"
  ) +

  theme(
    plot.title = element_text(face = "bold"),
    panel.grid.minor = element_blank(),
    axis.text.x = element_text(angle = 45, hjust = 1)
  )

new_pkg












Why the sharp increase? What could possibly be going on? Well, I have a guess. It is apparently now just too easy to package up some code and ship it to CRAN. That’s understandable: it’s just too easy to write and deploy any kind of software. The following plot that John Burn-Murdoch recently published in the Financial Times based on NBER research shows the explosion of apps in our Agentic AI era.

[image: App releases over time]

The plot also indicates that the new apps can’t be making much of a positive contribution to people’s lives or corporate profits. They are apparently not being used, or reviewed, or even discovered.

So let’s ask the same kinds of questions about new R packages. Are most of them really making a contribution to R and the R Community? Are they contributing new statistical methods, extending the reach of R into new application areas, offering efficient high-performance code, or doing something else that would arguably benefit the R Community?

My impression as an engaged dilettante is no: most new R packages are not making a contribution. One obvious indicator of quality is documentation. A significant number of new R packages don’t provide sufficient documentation to explain what they offer. For example, in May, 40 of the 323 new CRAN packages had no README file, no vignettes, and no URL linking to a repository. To my way of thinking, with the possible exceptions of packages that have some sort of discoverable out-of-band documentation (e.g., a journal publication) or are not meant to be called by end users because they are infrastructure for some suite of packages, packages that don’t describe what, why, and how they work are not contributions.

As a hamster on the wheel, I would be very pleased to hear what you have to say. If you are motivated, please leave a comment at Issue #68 on the R Works GitHub repository.
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May 8th, 2025

Why are there so few independent eval startups?


Whenever there's a new AI trend, like agents, or voice, or voice agents, developers are faced with a flurry of  options, and a subset of them are convinced that there's a business opportunity in identifying the best models and selling that knowledge to other developers—that is, selling evals. I've seen this in every wave of generative AI, since before we were calling it generative AI. I haven't seen any succeed, outside the safety evals niche.


I have a few theories why independent eval startups die. First, people who can design and run good evals can make more money and have more influence in other parts of the model development stack, so talent attrits. Second, eval startups have a hard time finding customers, because clients have to be technical developers who want to build with APIs, but also not technical enough to run their own evals. And third, eval startups face immense optimization pressure that renders their evals useless, both from garden-variety hill climbing and through pressure from model developers.


Eval talent is better used elsewhere


Good eval talent moves to other parts of the stack because the same skills that are needed for good evals are useful for post-training and for application development, and these areas capture more value, i.e. make more money, and have more direct influence on model development, i.e. are more prestigious and interesting.


For example, building a good eval requires collecting high-quality data, whether from operating a human feedback pipeline or through synthetic data. Collecting high-quality data is a major bottleneck for post-training. The amount of data in an eval is always smaller than the amount of data collected for post-training, by orders of magnitude, so in a real sense the value you generate from collecting data for evals is capped compared to the amount of data you generate from collecting data for post-training, assuming the value per datapoint is equal. Additionally, the financial return on a good post-train is potentially very high, up to a few hundred million or billions of dollars, whereas the financial return on an eval is capped at the size of your largest eval contract, which is nowhere close. This dynamic is readily apparent to smart young researchers who incidentally understand the notion of opportunity cost. An illustrative example is provided by three researchers who quit their jobs at Epoch AI evaluating agents to instead start a startup building post-training tools for agents [0].


Not enough eval customers


Even if an eval startup retains talent, it still has a hard time finding customers, because the Venn diagram intersection of the two circles "building on model API" and "unable to evaluate models" has negligible area.


When you look at charts comparing vendors by Gartner, a market research firm, the X-axes are fantastical and the Y-axes are fictional; in short, the charts are made to be interpreted by toddlers, who have technical caliber comparable to the corporate executives those charts are printed for. If you think I'm exaggerating I encourage you to Google "Gartner Magic Quadrant AI" then report them to the Department of Chart Crimes. This same quagmire ensnares AI eval startups. Any customer that is post-training models is definitely building evals themselves.  A developer who understands the meaning and implication of a 10% improvement on AIME 2024, without tool use, computed with best of N, is not far from just running that eval themselves. If they don't understand the difference between GPT 4o and GPT 4.1 they're the kind of customer that wants solutions, not features, and certainly not an explanation of ELO. Gartner can dumb down for execs, who are deciding on large contracts with cloud providers, but eval startups seem always to want to sell to developers. Thus I am skeptical the market for eval startups is very large, even as the demand for AI services grows.


Big labs Goodhart evals


An eval startup that overcomes these two hurdles now has to face down the big labs themselves, who are highly incentivized to climb the public eval and apply pressure and tricks to improve their numbers. Once benchmarks are targeted models can improve rapidly, whether that's from benign adjustments like including more diverse data to outright training on test data, which Meta did for Llama 1 [1] and is rumored to have done for Llama 4 [2]. So eval startups have to be wary about a potentially adversarial relationship with big labs, who don't want to lose their own customers and will play their unfair advantages. Other kinds of tricks big labs employ include asking employees to vote for their own models on public leaderboards, poaching employees from eval startups, dangling free compute in return for better results, asking for private insights about model performance; the list of shenanigans is long.


A principled team can resist these gambits, but the pallor of suspicion is hard to dispel. For two years every researcher has asked themselves — why is every new model release always at the top of the LMSys Chatbot Arena leaderboard? A new report led by Cohere suggests the cause is systematic gaming, claiming that Meta tested twenty-seven unique model variants before releasing Llama 4 [3]. Meta, by the way, advertised that its tiny Llama 4 Maverick model outperformed GPT-4.5, before revealing that the result was achieved with a version optimized specifically for Chatbot Arena, and not the released version, which ranked abysmally. Goodhart's Law: when a measure becomes a target, it ceases to be a good measure. And all eval startups have to sell are measures.


Safety evals are an exception


I believe eval startups can work when they're targeting safety benchmarks specifically. Researchers who want to work on safety evals tend to be ideologically opposed to working on capabilities, which means they don't migrate to post-training or applications due to monetary incentives. (This is how the internal safety eval divisions of the big labs retain talent.) They can provide services to technical clients who are capable of replicating those services, because it's specifically important for safety evals that those services are provided by an external vendor and not only done internally. They can also sell to policymakers, or have business assured by regulation if proposals for external model audits are passed. Safety eval startups would still be vulnerable to Goodharting, but if labs are Goodharting safety evals, there are other things to be worried about. So safety evals have particular characteristics that make them more amenable than other evals.


I've presented three reasons why it's hard for eval startups to survive. The most pernicious of these is the first, which is that there are better opportunities available for any company or engineer who is good at evals, but the other two pose serious headwinds as well. I have nothing against eval startups, and I am rooting for them, but I am not counting on them.


❖ ❖ ❖


Additional comments

The above is for application-focused evals, i.e. evals for developers who want to build on top of model APIs. There are also startups that want to sell research evals to big labs. These will fail, because the primary point of research evals is to set research directions, and big labs will never outsource setting their research agenda. Also, outsourcing research evals adds a ton of latency to model iteration, and velocity is everything.


Added: May 21st, 2025. There's a difference between selling evals and selling evals tooling. In the same way that selling human labels is different from selling tooling to collect human labels - one is an ops business with ops margins, the other is a SaaS business with SaaS margins - selling evals and selling evals tooling have two very different economics. LM Arena, the organization behind Chatbot Arena, today announced a $100M seed round [4]. That's a very large sum of money. For comparison, Mistral, the French company aiming to train frontier models, raised only slightly more in their seed in 2023 [5]. LM Arena has the advantage of millions of volunteers labelling for free, effectively compensated with access to otherwise-expensive frontier models, but I still don't think that makes selling evals a great business for them. I think that if they do well it will be through offering supplementary services, like selling software or selling access to data streams.


❖ ❖ ❖


Links referenced













❖ ❖ ❖
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Porting Wine to Astral


[image: Astral running Wine]

A few months ago, I posted about Astral, a hobby OS I have been working on over the years, running Minecraft. Since then, others have gotten modern versions of Minecraft to run as well as Factorio (using a glibc compatible libc). However, while these games are made or packaged in a way that makes it easier to get them to run under a new OS, most games are not. A lot of games are closed source and compiled for Windows, which makes something like Wine a necessity for playing them.

One of my favorite games, Cogmind, falls under that umbrella. It is a 32-bit Windows only roguelike, and it became my goal to run it under Astral. While there was already an existing Wine port, it was extremely incomplete, as not even notepad.exe worked properly. To run Cogmind, the Wine port had to be finished, which also meant adding the ability to run 32-bit code on an otherwise 64-bit-only OS.
Basic Wine Functionality

The first step of getting Wine up and running was downloading MinGW and enabling it in the Wine build, as it is needed to compile the PE DLLs. With it enabled, notepad.exe works and selecting "Save as" does not crash it anymore!

[image: Astral running Notepad under Wine]
Compiling libEGL.so

There is still one big problem: Wine is being compiled without OpenGL support. While Astral did have OpenGL, Wine explicitly needs EGL to work, which Astral's Mesa port did not provide. EGL connects rendering APIs like OpenGL to the windowing system, which Wine needs to properly initialize graphics. At first, it seemed like a simple fix, just enable it in Mesa. However, Mesa does not support EGL on the xlib backend, forcing me to switch over to the DRI backend instead.

DRI (Direct Rendering Infrastructure) allows applications to communicate more directly with the GPU rather than going through the X server. This led me into a rabbit hole of having to patch Mesa to allow the X.org server to start without /dev/dri. In the end, I was successful and got a real game, Deltarune, to start:

[image: Astral running Deltarune under Wine]
WoW64 and 32-bit Windows programs

As Cogmind is 32-bit and Astral is 64-bit, more infrastructure is needed. This was accomplished using Wine's WoW64 mode, which does not need any 32-bit Unix libraries. It works by running 32-bit Windows binaries in a 64-bit process, translating between 32-bit and 64-bit system calls and data structures as needed, avoiding the need for a full 32-bit userspace. 

Getting it to work mostly involved implementing LDT (Local Descriptor Table) support in the kernel, as x86-64 allows you to run 32-bit code in long mode using 32-bit segment descriptors. These describe how memory should be accessed and, in the case of code segments, how the processor runs those instructions. The LDT is one of the mechanisms used to define these segment descriptors and allows them to be configured on a per-process basis. It also needed some finicky glue in Wine's signal and syscall handling code.
Cogmind!

After implementing WoW64 support in the Astral port and fixing a few other bugs in the kernel, Cogmind works! The game was playable and did not have any noticeable issues other than game news and scoresheet upload not working.

[image: Astral running Cogmind under Wine]
Broken scoresheet upload

This bug manifested by a TCP connection to the Cogmind servers being opened and instantly closed without any data being transferred. At first, I thought this was a network stack issue, but this was not the case.

What made me suspicious it was something else was that the Wine debugging log function, __wine_dbg_write, was not working at all in WoW64. After digging deep into Wine's code, I eventually noticed I was forgetting to save a register in the __wine_unix_call_dispatcher function. This broke the PE to Unix transition and led to UB. With this fixed, scoresheet upload works!
More games and other programs

I have also tried to run some other applications under Wine:

  
    
      	Program
      	Status
      	Notes
    

  
  
    
      	FTL
      	Works
      	Fully playable.
    

    
      	Steam
      	Partial
      	Installs and updates; crashes on Chromium startup due to a broken GetInterfaceAddresses().
    

    
      	iexplore.exe
      	Partial
      	Simple sites render; complex pages crash with the same root cause as Steam.
    

    
      	Factorio
      	Partial
      	Window opens but does not progress past loading.
    

    
      	Spooky's Jumpscare Mansion
      	Partial
      	Starts but runs too slowly to be playable.
    

    
      	Noita
      	Partial
      	Starts but runs too slowly to be playable.
    

    
      	Plants vs. Zombies
      	Broken
      	Blocked by Steam DRM before reaching the main menu.
    

    
      	Half-Life
      	Broken
      	Assert failure in Wine's C++ runtime. Likely a missing implementation in the port.
    

    
      	Firefox / Chromium
      	Broken
      	Installer fails; does not reach a runnable state.
    

    
      	SCP: Containment Breach
      	Broken
      	Does not start; cause not yet diagnosed.
    

    
      	Unity games in general
      	Broken
      	There seem to be issues with wine-mono on Astral, as Unity games get stuck on MonoManager ReloadAssembly
    

  


[image: Astral running Noita under Wine]

[image: Astral running FTL under Wine]

[image: Astral running iexplore.exe under Wine]
Final thoughts

Porting Wine was a fun challenge and a way of proving that hobby OSes can be used to play a lot more games than originally thought, which is a step in the direction of hobby OSes becoming viable daily drivers. There are still some rough edges, performance issues and weird crashes, but the core of it works. This has also taught me a lot about the internal workings of Wine, especially while having to dig around to fix the PE-to-Unix transition.

One of my big goals related to the Wine port now is to get Steam to work, which would also mean Chromium works. As for Astral, I plan on focusing more on optimizations, new drivers and bug fixes in the near future. There is a lot of room for improvements on the kernel side.

Thanks for reading!
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After the success of using agents to improve query performance through autoresearch, I wanted to try something more ambitious.
I rewrote PostHog's SQL parser using multiple long-running Claude Code sessions in parallel. The result was 16K lines of "hand"-rolled parser code, 5K lines of tooling, a few more K of tests, and a ~70x speed up.
The new parser is equivalent to the previous one for all realistic queries, only differing for a tiny subset of queries written by an evil trickster deity (there’s a test for SELECT SELECT FROM FROM WHERE WHERE AND AND which is completely valid SQL).
Here's how I did it and what I learned along the way.
Why does PostHog even have an SQL parser?
PostHog lets you access your data directly with SQL. We transpile your SQL to raw ClickHouse SQL because:
	We want to present a logical view of your data which is independent of the physical layout in the database.

	This lets us change things at the database layer without breaking existing queries.

	We can also add a bunch of performance optimizations and access controls.


The majority of PostHog tools (e.g. product analytics, session replay, error tracking) have queries written in SQL and they go through the exact same transpilation process. But before we can do this transpilation, we need to use a parser to turn the SQL into an AST (Abstract Syntax Tree) that then gets transpiled into ClickHouse SQL. 
The parser is the first thing that touches a query, meaning it operates on untrusted input. Everything downstream, like access controls and optimizations, operate on the tree it produces.
We didn't write this parser by hand because, at least pre-AI-coding, parsers were extremely difficult to maintain. Writing one without AI would have taken months and likely not been worth it, even if it had dramatically improved our p95 response time.
Instead, we use 
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June 4, 2026

	

	
		Get ready to scroll.



In 2017, Wollaton Hall in Nottinghamshire hosted an exhibition, Dinosaurs Of China: Ground Shakers To Feathered Flyers. Wollaton Hall Curator Adam Smith arranged for the SVPCA attendees to visit the exhibition after the conference as a “field trip”. Needless to say, the star of the show for me was the rearing cast skeleton of Mamenchisaurus hochuanensis. But it’s so tall, it’s very hard to photograph well.

While we were there, Matt took a a lot of photos of this skeleton, and among them were several sequences showing the Mamenchisaurus from head to tail. Moving with my usual haste, it took me only nine short years to do something with these.

And by “do something”, what I mean is “ask someone else to do something”. Specifically, I sent the best sequence to Jarrod Davis, a very old friend of Matt’s and an Emmy-award winning visual effects specialist. And I asked him — as we have done before — to use his skills to stitch the sequence together. The result is the photo above.

It’s high resolution (3171 x 7931 pixels), so here’s how I recommend viewing. Click through to the full-sized image. Put your browser into full-screen mode. Adjust the scaling so the image fits the width of the screen. Then just enjoy scrolling through that long, long neck.

My deep gratitude to Jarrod for doing the work on this, and to Matt for taking the original photos. The image is destined for a paper that I’m working on, but it was just too good not to share with y’all.

I want to get this printed out extra-large and attach it to the wall of my office, ceiling-to-floor.




doi:10.59350/b6svd-p5w82
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https://archive.is/T1FJG
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[image: A blue tiger adventurer stands on a stone temple ledge in a misty mountain valley, channeling a stream of glowing magic from one hand into a rune-covered stone doorway, with a golden temple glowing in the distance]
What happens if I just point a git server at an object storage bucket?

Back when I was porting
agent sandboxes to Go, I
built everything on top of
billy, a filesystem
abstraction for Go. The whole trick of the project was teaching a Tigris bucket
to act enough like a filesystem that a shell interpreter and its tools couldn’t
tell the difference. Billy was the key layer that made the entire façade fall
into place.

After I had gotten things working, I learned that I’m using billy way outside
its normal usecase. It was originally made for
go-git, a pure-Go
implementation of git’s protocols and data formats. It doesn’t rely on the
/usr/bin/git binary existing at all. Every method on billy’s filesystem
interface exists purely because go-git needs it. This gave me a terrible idea: I
already have a bucket that can quack like a filesystem and go-git’s native
language is “filesystem”.

Can this Just Work™? Let's find out.

Git was always an object store​

If you strip away the porcelain, a git repository is 4 basic things:


	Objects, or compressed blobs of data. Most of the objects in any individual
repository are files.

	Trees, or objects that map to other objects. TL;DR: trees are folders.

	Commits, or objects that point at one tree and their parent commit. This lets
you pin down which files belong to one logical change set.

	Refs, branches and tags, they are tiny mutable pointers into the pile of
objects.



note
Until I started working on this I was under the impression that git stored only
the patches done to an empty folder and that was how it reconstructed the
history of your repository. It does not. It actually keeps track of the entire
files, which explains why big binary blobs fudge the tooling so much. The diff
mental model works fine for using git day to day; it’s just wrong at the storage
layer, which is the layer this post lives in.


For example, let’s say I just made a new git repository and committed a
README.md to it. The tree for the .git folder looks something like this:

$ tree .git

.git

├── COMMIT_EDITMSG

├── config

├── HEAD

├── index

├── objects

│   ├── 5e

│   │   └── b8151eb669aa4467b6dea2c4bce19183cd0b41

│   ├── 6a

│   │   └── 6a8ecfcae2632152486aca3d9150ef83dedd66

│   ├── f4

│   │   └── d2487a1c6d742c8037c0296ddf80625190bd80

│   ├── info

│   └── pack

└── refs

    ├── heads

    │   └── main

    └── tags




As you can see there are three objects. One of them is the commit
5eb8151eb669aa4467b6dea2c4bce19183cd0b41, the next is the tree, and the last
one is the README file. The main branch also points to that commit:

$ cat .git/refs/heads/main

5eb8151eb669aa4467b6dea2c4bce19183cd0b41




The cool part is that half of this is content-addressed. The content-addressed
bits never change once they’ve been committed. Git objects are a great fit for
Tigris’ internal model because they are append-only storage, just like
the fundamental model Tigris is built upon.
The things that do change often are the refs, which are updated to point to the
latest commit. These are tiny files though, which means that Tigris can handle
them with no effort required.

However, when we host git repositories on a server, we end up creating single
points of failure. Our git repos are hosted on single machines that can and will
break. The entire implementation relies on git objects being 1:1 correlated with
filesystem objects because everyone (even GitHub) shells out to the git binary
to actually store files. Hosting git repos becomes one of the most stateful
services in our stateless cloud-native environment.

Sure git is in-theory decentralized, but most of us have ended up using that to
put our git repositories in one big store that has questionable uptime
practices: GitHub. To be fair to hubbers, GitHub operates at a scale that none
of us can really think about. They’ve been pushing the limits since their
inception where they had to get Engine Yard to keep building them bigger servers
to handle the load. They have to do everything with a big mounted filesystem
because git’s tooling gives them no other option.

A travesty of horrors beyond human comprehension​

Now suppose this weirdness bothers you enough to do something about it. To build
a git server without storing everything in the local filesystem, you have to
speak git somehow, and the conventional options aren’t really all that great:


	If you shell out to the git binary, now your “library” is the argv of the git
process and your error handling is screen-scraping output. Internally, git
implements its functionality with a billionty subcommands rather than exposing
it all as a library. The codebase is held together by load-bearing calls to
die(), which kills the process.

	If you link into git’s guts with libgit, you inherit the “when things go
bad, die()” behaviour and your app now suddenly starts crashing at random.
This is not good for uptime.

	If you try to use libgit2 (the rewrite-that’s-actually-a-library), you have
to reckon with the fact that it’s addled by the GPL (with a linking exception,
try explaining that to your lawyers), you have to eat the jump to C every time
you do anything with git (very often), development has stalled, the Go
bindings have been archived, and it still assumes a local filesystem despite
assurances it does not.



It might sound hopeless, right? You may be able to use WebAssembly or something
to contain the madness (assuming you have a good way to implement
fork()/exec() or posix_spawn() or something similar), but what if there
was a pure Go library that could handle this all for us?

Enter go-git, a pure-go
implementation of the git protocol and internals from scratch. This doesn’t rely
on cgo or /usr/bin/git and it does not assume the repositories are stored in
the local filesystem. Its storage interface is written against billy, the exact
interface I’ve already taught to speak Tigris. I wanted a git server that was
just in a bucket and the pieces were sitting there and calling to me.

Oh no, it works​

So I hacked up objgit, a git server
backed by object storage. The only filesystem call I had to add to get it
booting was MkdirAll. I wired up the
transport
package to a socket to implement the plaintext git protocol, hooked it up to a
bucket, and pushed the repo I was currently working on.

To my absolute astonishment, it worked.

Git pushed, pulled, logged, blamed, tagged, the whole kit and kaboodle. I didn’t
have to implement git myself, I just committed an egregious amount of shoving a
square peg into a round hole until the peg went in.

In hindsight this makes an annoying amount of sense. A bare repo is those four
kinds of things on a filesystem; swap the filesystem for object storage and
everything else Just Working™ is perfectly logical. Git’s on-disk format is
its database schema and if you fake open/stat/rename convincingly enough the
entire façade keeps working because APIs are the lies we tell ourselves to make
us sleep at night.

After a lot of hacking, I ended up with a feature list kinda like this:


	Push and pull over three transports: HTTP, classic git://, and SSH

	Repositories upserted on first push

	Absolutely no effort put into authentication as this is an experiment and
authentication is annoying and complicated

	Prometheus metrics so I could optimize the filesystem layer



Everything comes out of one Go binary with no local state, even the generated
SSH keys are stored in the bucket. You can run this in a Kubernetes cluster with
only the mutable storage required being temporary files for an optimistic cache
when doing smart git clones.

The rest of this post is what it took to get from “oh no, it works” to something
close to usable.

Obligatory disclaimer (like the best things in life): this is an experiment. It
has not been tested thoroughly or vetted for correctness. If it breaks in half,
you get to keep both pieces. Please do not move your company’s monorepo onto
this and then email me when it catches fire.

That one POSIX idiom that survived​

Git is paranoid about durability, and its entire strategy is one Unix idiom that
you end up seeing many places: write new data to a temporary file and then
rename(2) it into place after you’ve assured it’s correct. POSIX guarantees
that rename is atomic, so readers either see the old file or the new one, not an
intermediate state inbetwixt the two. Packfiles (bundles of objects) land as
temporary files when uploaded then moved to their permanent home. Refs are
written as locked temporary files and then renamed over the ref. It’s rename all
the way down.

Object storage traditionally does not have rename as one atomic operation. S3’s
answer is to create exactly that intermediate state: CopyObject to the new
place and DeleteObject on the old one. This makes the most load-bearing idiom
in Git’s philosophy fall to pieces.

Luckily, Tigris has an extension for this:
RenameObject. To use
it, pass an additional X-Tigris-Rename: true header to a CopyObject call and
instead of copying then deleting on the client, it moves the metadata around on
the server. One round trip, no data movement, and the Unix idiom maps on the
bucket 1:1. Objgit’s implementation of Rename is trivial:

// internal/s3fs/basic.go

// RenameObject is a Tigris extension that renames in place (no data copy),

// so we don't need a separate CopyObject + DeleteObject.

copySource := fs3.bucket + "/" + src

_, err := fs3.client.RenameObject(ctx, &s3.CopyObjectInput{

    Bucket:     &fs3.bucket,

    CopySource: &copySource,

    Key:        &dst,

})




A second, sneakier violation hides in the same codepath. When go-git writes a
temporary file, it creates that temporary file and then immediately starts
opening it for reading so it can build the pack index. You cannot do that with a
single live object in any object storage system, you are either reading or
writing, never both. I ended up working around this by cheating a bit and
buffering the contents of newly written pack files into memory so that this game
of chicken kept working. I may have to change this to write that pack cache to
the filesystem as trying to push gcc.git made me run out of RAM. At the very
least, everything lies consistently enough that git doesn’t care, so win!

Death by a thousand stat() calls​

With this correctness sorted, I tried pushing the
golang/go repository to objgit to see how long
it would take. It did work, but it took forever. Using the prometheus metrics
I mentioned before, I saw that it was making biblical amounts of HeadObject
calls. Some blocking profile analysis pointed to the fact that the git library
was using the stat() call to detect if a file exists. The flow was like:


	Client has object x

	Check if object x exists

	Check if any pack has object x



And so on ad infinitum. This is fine-ish on a local filesystem because those
syscalls resolve in microseconds, not the tens of milliseconds it takes to get
from my office to the nearest Tigris region (please expand to Ottawa, I would
love that so much).

This was compounded with a discovery that the transport I was using (SSH —
classic git:// shares the same code path) was exploding every packfile into
loose objects when pushing it. Each loose object write was costing two round
trips: stat() to check if a file exists and then open() / write() to
actually put the data into Tigris. This made a 100,000 object packfile cost
200,000 object storage calls. Call it 10ms of latency for each one, and that’s
over half an hour of waiting for responses that mostly say “404 not found”.

Caching can’t really save you here either, read caches would absorb the repeated
reads; but this is a firehose of writes to 100,000 paths that probably have
never been read and likely will never be seen again.

The reason only two transports had this problem is a deadlock story. The git
library's fast path stores an incoming pack whole through its PackfileWriter,
by copying from the connection until io.EOF. Over HTTP that's fine: the
request body ends, EOF arrives, everyone goes home. Over git:// and SSH, the
connection is a persistent socket and the client is holding it open, politely
waiting for the server's status report. EOF never comes. The copy waits forever,
the client waits forever, and you have invented a distributed deadlock with two
participants. The original workaround was to hide the PackfileWriter
capability on those transports so go-git fell back to its streaming parser that
writes every object loose. Hence the stat storm.

So the solution was to stop depending on EOF at all. Packfiles are
self-delimiting: the header says how many objects are coming and a trailing
checksum marks the end, so a packfile scanner walks the stream and stops at the
trailer while a TeeReader mirrors exactly those bytes into the
PackfileWriter. This makes the rest of the façade fall into place and the git
library is happy. This made pushes into two uploads: a packfile and its index
instead of a torrent of round trips that mean nothing.

What about cloning?​

Once I got pushing fixed, I moved on to the read path. In order to emulate
ReadAt, I used ranged GetObject requests so that the git library could read
individual objects out of packfiles. I was happy with this hack, but there was
one problem: the latency curse struck again. Cloning a simple repo with 318
objects and a 200KiB packfile made over 8,500 GetObject calls before I killed
it.

A git client cloning a repository reads repository packfiles thousands of times
with random access, walking objects and candidate delta bases over and over. On
a local disk you never notice because your page cache eats that for breakfast.
When every call is an HTTP request, a 200KiB repo turns into dozens of megabytes
of round trips. A 20MiB repo was effectively unservable.

In other words, I had un-cached the one workload that caching was designed to
solve.

The fix leans on a gift from git: pack files are immutable and
content-addressed. pack-<sha>.pack will never change for as long as it
exists. This makes them trivially cacheable to a faster local medium, such as
the filesystem. No invalidation logic is required. I made objgit download packs
to a local temporary folder and serve reads from there. To be on the safe side,
I did add least-recently-used caching to the mix so that my temp folder wouldn’t
blow up unexpectedly. This does mean that the first request for pack files is
slower, but then everything else is at filesystem speed.

Yes, this relies on the local disk again, but only as a cache that can and will
be thrown away. I think trading a stateless ideal for clones that terminate in
reasonable amounts of time is a worthwhile bargain.

Why so ListObjectsV2, Batman?​

Once the other disasters were out of the way, one more remained: the metrics
showed a flood of ListObjectsV2 calls every time a clone was made and didn’t
stop making those calls after it was done.

Two things compounded. First, when git looks up an object that isn't packed, it
probes for a loose object at objects/<xx>/<rest-of-hash>. objgit keeps packs
whole, so there are no loose objects, so every probe misses, and each miss
across a distinct two-hex prefix triggered a directory listing to find out.
There are 256 possible prefixes. A single clone could issue up to 256
ListObjectsV2 calls whose collective answer was a resounding "there is nothing
here."

Second (and more embarrassing), the listing cache already had an optimization
for this. It collapsed entire subtree lookups into recursive scans so a single
listing of the repository could answer every stat() and probe beneath it. It was
completely dead in production. The cache matched recursive prefixes against the
repo root (refs/), but every repo is chrooted to its own directory, so real
keys look like myrepo.git/refs/heads/main. The prefix check wasn’t aware of
chroots so it never actually matched anything. Nobody noticed because a cache
that degrades to “no caching” still returns the correct answer, just slowly. To
rub it in, a cache warmer was dutifully re-listing every one of those useless
prefixes every 30 seconds for 10 minutes after each clone. Thousands of
background list calls were burned in the service of caching nothing of use.

The fix was insultingly small: when a repo’s filesystem gets chrooted, register
that chroot as a recursive subtree root within the cache. This made the cache
actually useful and resulted in only one ListObjectsV2 call instead of
hundreds. Every sufficiently advanced cache is indistinguishable from a no-op
until someone graphs the miss rate.

None of these disasters were exotic. They’re the things filesystems and kernels
give you for free — and every perfectly reasonable disk assumption fell to
pieces once a network round trip sat at the core. Serving Git repositories is an
accidental filesystem latency benchmark. If your storage abstraction has a weak
point, Git will find it and the metrics will show you where that problem is.

Post-receive hooks go in clown jail​

One of the most useful parts of hosting your own git server is setting up
post-receive hooks. These have been used since time immemorial for things like
automatic deployments
when you push code to the server. The heart of this is how we get systems like
GitHub Actions: it’s code that runs when you are done pushing.

When you push to objgit with --allow-hooks enabled, it looks for a
post-receive hook in .objgit/hooks/receive-pack (this corresponds to the git
plumbing action, the name can and will be changed) in the tree of the commit you
just pushed. It will then spin up a
kefka sandbox with a
checkout of the git repository at the commit you just pushed mounted at /src
and mutable temporary files at /tmp. It gets coreutils and nothing else. No
host filesystem, no network, no arbitrary binaries. Output streams back into the
pusher as remote: lines just like when you git push heroku main. Eventually
I want to make custom commands to allow you to deploy
Tekton pipeline changes and kick off CI jobs that way,
but for now I’m happy with this working at all.

You can’t implement policy using these hooks yet. I’m working on it.

Now what?​

I taught a bucket to speak git. Where this goes next, roughly in order of how
much the ideas keep me up at night.

CI is the obvious next step. I would wire up commands for things like “apply
kubernetes object” and “create tekton pipeline run” so that CI would run via
your friendly neighborhood Kubernetes cluster and then notify you through some
reasonable mechanism. That’s the first thing I’ll build when I have the time.

It would be nice to have a web UI for this, which is complicated for reasons
that have nothing to do with git trees, object storage, or anything else and
everything to do with the current state of the internet. Git lookups are
expensive in the best cases and with the current torrent of unethical scraping
ransacking git servers for every scrap of RAM they have, it’s probably a bad
idea to implement this without a lot of clever optimizations. Maybe the fact
that this doesn’t have load-bearing dependencies on /usr/bin/git would make it
more resilient against scrapers. The fact that this is based on object storage
could also mean that caching would be a bit easier (having basically unlimited
storage is kind of a low-key superpower for caching), but then the main issue
would be server load. It’s a tough cookie to handle.

Performance and stability are another place this needs to improve. I’ve tested
this on my developer workstation but that is far different from testing it in
production. There’s some other performance issues that are easy to fix, but the
big one is latency to Tigris. Maybe I can get the devops team to set me up a
k3k cluster
in production.

Right now this is an experiment as I plug along and feel out the shape of what
git-on-object-storage can be. A git server with no disk, no git binary, and no
database. If you want to take a look,
check it out on GitHub.

Teach your own bucket to speak git
objgit is a single-binary git server that stores repositories directly in Tigris — no disk, no git binary, no database. Point it at a bucket and push.





Original: https://www.tigrisdata.com/blog/objgit/ · Discussion
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More people are contributing to open source than ever, most of them trying to help. The challenge is keeping up with the volume. Creating a pull request has never been easier. Reviewing one still takes a human about as long as it ever did. When great contributions and low-quality noise land in the same queue, the ones that deserve attention are harder to find.




That’s why we’ve introduced pull request limits. It takes on the problem we hear most: too many incoming pull requests, too much low-quality noise, and too few ways to manage the flow.




How it works




A pull request limit sets the maximum number of pull requests a user without write access can have open at once in your repository. Hit the limit, and you must close or merge one before opening another. Pull requests opened by Copilot or another AI agent will counts toward your limit. Trusted contributors can be placed on a bypass list, where they are exempted from limits, but don’t gain full contributor access. Draft pull requests will not count towards your limit.




[image: A screenshot of the 'Moderation options menu' open to the 'Interaction limits' submenu, with 'Pull request limits' at the top. The checkbox 'Limit open pull requests from users without write access' is selected.]



GitHub already has interaction limits, but those are temporary cooldowns. These new pull request limits are persistent and configurable—giving maintainers the control they told us they were missing.




A cap also changes how contributors behave. When anyone can open a pull request in seconds, a polished change and a rough draft look the same in the queue. But when only a few pull requests can be open at once, a contributor must be selective and prioritize which contributions they want to be reviewed. That first judgment call happens before the pull request reaches you, and a smaller pool makes good work easier to spot.





It’s helped us want to review pull requests again. Knowing that someone hasn’t just opened 5–10 pull requests that are slop makes it much easier to want to look. Going forward we expect it to help us manage our backlog and ensure the things people are working on are the things we need.

Nicholas Tindle, AutoGPT





This feature is great. We’ve had problems on Homebrew for a while with enthusiastic users submitting many pull requests that need near identical review. AI further accelerated it. This allows us to still have outside contribution and maintainers contribute more while gating users to a level of pull requests we can cope with.

Mike McQuaid, Homebrew





At OpenClaw we get a huge volume of pull requests from the community and had to build our own bots for fighting spam. We are super glad GitHub has been able to develop out-of-the-box solutions for maintainers now to manage this volume.

Vincent Koc, OpenClaw




The cost to create outran the cost to review




These limits are especially crucial right now because of a change in the ecosystem. In January 2023, developers merged about 25 million pull requests a month across GitHub. Today that number tops 90 million—a roughly 3.6x increase. More people are building in the open than at any point in GitHub’s history.




Most contributions come in good faith, and even good-faith work can pile up faster than one volunteer can answer. In February, we wrote that open source was hitting its own Eternal September. A pull request limit gives maintainers some of that attention back, without closing the door on the next contributor.




What’s coming next: More controls for managing contributions




Pull request limits are just the first step. The same feedback is pointed straight at what comes after: more flexible, more granular control over how contributions flow in.




Archiving pull requests (shipping soon): Repository admins will be able to archive pull requests, hiding low-quality or spammy pull requests out of the main pull request view. Archived pull requests stay accessible to admins, but can be filtered out of the default list. We chose archive over delete on purpose: some organizations can’t permanently delete pull requests for legal or compliance reasons, and many maintainers want to keep them for context.




Issue limits (in development): The controls you now have on pull requests will be applied to issues: per-repository caps on how many open issues a user without write access can have at once, with a bypass list, plus an option to restrict issue creation to collaborators.




Smarter bypass signals (up next): The goal is less manual trust management. Instead of curating a bypass list by hand, you could let contributors clear a limit automatically based on real signals: a previously merged pull request in the repo, account age, or organization membership. That frees maintainers from curating lists by hand and gives them more time to focus on the work itself.




Cross-repository controls (exploring): A per-repository cap helps with repeated activity in one project, but it does nothing when someone opens pull requests across hundreds of repositories at once. We’re exploring ways to catch contributors who spray pull requests across multiple repositories, whether through trust signals, rate limiting, or other cross-repository controls. 




Thank you




Open source runs on the people who show up every day. To everyone who reviews pull requests late at night, mentors a first-time contributor, triages a backlog, files issues, or tells us where our tools fall short: thank you. You shaped this feature, and your input is critical in helping us decide what comes next. We’ll keep building with you.




Try the pull request limit in your repository settings, and tell us where it helps and where it doesn’t.




See you in the pull request queue. 🧡
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				Director, Open Source Programs at GitHub

I work on open source strategy and programs that support maintainers inside GitHub and across the ecosystem. I also serve on the Steering Committee for the TODO Group, where we help organizations use and sustain open source responsibly.
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            Abstract:The performance of LLM-based agents is jointly shaped by their base models and the harnesses that mediate their interaction with the environment. Because different models exhibit distinct behaviors, effective harness design is inherently model-specific. Yet agent harnesses are still largely engineered by human experts, a paradigm that scales poorly as modern LLMs become increasingly diverse and rapidly evolving. In this paper, we introduce Self-Harness, a new paradigm in which an LLM-based agent improves its own operating harness, without relying on human engineers or stronger external agents. We operationalize Self-Harness as an iterative loop with three stages: Weakness Mining, which identifies model-specific failure patterns from execution traces; Harness Proposal, which generates diverse yet minimal harness modifications tied to these failures; and Proposal Validation, which accepts candidate edits only after regression testing. We instantiate Self-Harness on Terminal-Bench-2.0 using a minimal initial harness and three base models from diverse families: MiniMax M2.5, Qwen3.5-35B-A3B, and GLM-5. Across all three models, Self-Harness consistently improves performance, with held-out pass rates increasing from 40.5% to 61.9%, 23.8% to 38.1%, and 42.9% to 57.1%, respectively. Qualitative analyses further show that Self-Harness does not simply add generic instructions, but effectively turns model-specific weaknesses into concrete, executable harness changes. These results suggest a path toward LLM-based agents that are not merely shaped by their harnesses, but can also participate in reshaping them.
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Hey HN. http://peerd.ai is an AI agent harness that lives entirely in your browser as a web extension. You don’t have to install a separate “AI browser”. You don’t have to bolt on or run some external process or manage a clunky mcp integration. It’s just a fully contained web extension, written in no build vanilla JS with minimal non-browser dependencies, using your own provider keys, and Apache 2.This isn’t just a fun hack. While it has largely been a solo side project, I genuinely believe the browser and the web could be the most natural platform for AI agents to operate safely, autonomously, and most importantly without A2A middlemen (more on that in a sec). To demonstrate that point peerd doesn’t just drive browser automation. It spins up isolated sandboxes using tabs and worker instances to support various real workload types. Those include headless JS computational work, visual JS notebooks, personal client side apps, and real Linux VMs on top of wasm with full http networking.
The industry discourse over the last several months has been dominated by “which substrate is the best for ai agent sandboxes” with many competing answers focused on different models and use cases. Cloudflare is one of the most prominent examples, positioning its v8 isolate based workers as the best in class solution thanks to faster than container startup times and strong isolation guarantees.   The v8 isolate is of course the product of chromium, which runs on billions of browsers around the world for free. The browser as a whole is perhaps the most battle tested sandbox system in the entire software industry. It’s been built on 3 decades of learning from hostile content, hostile code, and hostile users. Native and cloud agents are necessarily rebuilding all or most of this posture from scratch. peerd doesn’t. It leverages everything the browser has to offer and pushes it to its functional limits, while inheriting its security baseline and isolation from the host system.
Robust sandboxing isn’t the only thing the browser offers and peerd uses. It comes with extremely powerful and underrated primitives, from webCrypto, webRTC, webAuthn, webGPU, and ~soon WebNN. Direct web access, with your real live sessions, and api calls with fetch present an alternative model to MCP integrations. The agent can write and spawn web apps right there in a tab, no hosted service necessary. Then there’s the A2A piece: peerd already has a rudimentary p2p (peerd-to-peerd?) network in place using webRTC. Today you can connect with peers on the network, add them as contacts, and share signed apps you’ve created. I’m working on extending these apps to be able to leverage the same p2p network to support decentralized web apps (dwapps), as well as facilitate true p2p A2A with no platform or middlemen.
Given this is an early part time project, this is an extremely experimental build and in a v0.x preview state. I’ve taken care to attempt to address the lethal trifecta: the main agent loops/sessions never ingest untrusted DOM code or possess low level navigation tools. It delegates those tasks to dedicated web runners with no wider tooling or secrets access that return summarized results. Both the DOM and the summarized results are bracketed as untrusted, meaning two stacked prompt injection escapes are needed. All egress goes through a central module that has a customizable deny list, and only models calls to designated allowed endpoints are possible. See more in the docs, site, and the code itself. Ultimately, use at your own risk.
Today anthropic, open router, local ollama, and even an experimental WebGPU instance of Gemma are supported.
Honest limitations: Chrome store and AMO are still pending until it can get more eyeballs and live usage. Just loading unpacked from GitHub is the easiest way to go, and as a bonus makes it easy to audit thanks to no build. Linux on wasm depends on the Cheerpx engine, which is not open source and has restrictions for commercial use. That may be a good reason to reassess it compared to alternatives, but it’s also the most performant and looks closest to implementing 64bit support.
Poke around, use it, critique it, and have fun.


Original: https://github.com/NotASithLord/peerd · Discussion
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Full text couldn't be fetched for this one (paywall, anti-bot, or not an article page). Read it via the links below.
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Today I am revealing vulnerabilities I found in 2 very different Johnson & Johnson web apps. One is a vulnerability in a college campus recruiting system that exposed details of nearly 1,000 students, and the other is an admin takeover of an internal audit system used by 20 companies. Let’s dive in!




#1: Campus Recruiting




You know those career fairs and recruiting events on college campuses? JnJ likes to go to these to scout new talent. They built a “Campus Recruiting” website to manage these events:








Students are given an event key and they use it to submit their information:








Nothing particularly exciting… until you look at the underlying code of the website, where you can find some interesting private recruiter routes!








When you go to “/recruiter”, you are sent to the Microsoft SSO login page, confirming this part of the site is restricted to JnJ employees:








The authentication setup is really simple. The Microsoft Authentication Library (MSAL) is integrated into the frontend and it is in charge of making sure an employee is logged in:








One client-side trick that often helps me expose insecure web apps is to hack MSAL into always thinking someone is logged in. If there are underlying APIs that do not use the token correctly, this helps discover such issues quickly. In this case, all I had to do was modify the MSAL code to always return details of 1 account that is “logged in”:








Once done, the private recruiter routes were accessible. You could manage the events, create new ones, and view all the students’ information. The recruiter dashboard also lets you see the ratings and notes they give to specific students they interview:








What went wrong: the MSAL token was not actually used anywhere. Instead, a hardcoded API key was used to authenticate to their AWS APIs:








There were nearly 1,000 students impacted.



The Campus Recruiting site has since been updated to replace API key authentication with Bearer token (MSAL) authentication.




#2 Audit Tracking Management System








The Audit Tracking Management System (ATMS) is an internal web app to aid in managing audits across all of JnJ and their associated companies:





	LifeScan




	Ethicon, Inc




	Biosense Webster




	ITS




	Depuy




	Ethicon-Endo




	Janssen




	Vistakon




	Acclarent




	JDx




	Sterilmed




	CLS




	JJSV




	Cerenovus




	EQ




	Janssen UK & Ireland




	RAD




	Abiomed Inc.




	CQ MedTech




	V-Wave






This one required a bit more work to get into compared to Campus Recruiting. Immediately when visiting the site, you are redirected to the Microsoft SSO login page. Before this happens, the ReactJS app is downloaded and many interesting APIs could be found:








I decided to visit the “getAllUsers” API to see what would happen. It returned a list of 13.6k JnJ employees:








That was huge because it indicated all the APIs were unauthenticated, and it was just a matter of hacking up the client-side code to get full access to everything.




This is what the authentication code looked like. Like Campus Recruiting, it uses MSAL to authenticate the user using Microsoft SSO, and then it sets some values to local storage. There is no sign of it using the Bearer token, which is good for us!








For a user spoof to work correctly, I needed to find a username and WWID of a valid JnJ employee that uses this system. Preferably one with a lot of permissions. I came across the help page that gave me the details of the system administrator:








Searching that name against users in the getAllUsers API revealed the information I needed, and a patch was devised:








This stops the login redirect and sets hardcoded values into local storage as if a valid login had just taken place. This resulted in something new showing up:








Clicking OK was not the solution. Back into the code we go…








That is the code that creates a session. It is just a GET request to an API that returns a session GUID, and sets a timestamp for the purpose of calculating its expiry. Visiting that API, it returned a valid session ID:








I then plugged that in manually with a valid timestamp…








Refreshed, and I was in!








You can use the drop-down to switch between companies:












As admin, I had access to a special menu:








And that is about the extent of what I explored. The system is packed full of presumably confidential information and transcripts. Even from all the way over in Russia. Due to various confidentiality warnings, I have opted to not show any internal meeting minutes or transcripts here.




Bonus: they used a rather dumb client-side encryption scheme to try and obscure some secret values. Ironically, it seems this auditing system never received an audit itself if code like this ends up being published:








Timeline




The last time I reported a security vulnerability to JnJ was back in 2024. The experience I had back then was stellar – they took immediate action and were a true pleasure to work with. Fast forward to reporting these 2 vulnerabilities, the experience was less positive.




Both vulnerabilities were reported to them in October 2025. By the end of the month, they had resolved the Campus Recruiting vulnerability. However, the ATMS vulnerability was never acted upon. I followed up for months until April 2026, which is when I asked a journalist friend if they could help move things along. As predicted, their email to JnJ’s media relations finally got them to fix it. It was a bit perplexing that it took press involvement to address what I believed was a serious internal data breach waiting to happen.




Full timeline:





	October 6, 2025: Reported to JnJ’s Vulnerability Reporting Program.




	October 16, 2025: Followed up after no response and no action.




	October 17, 2025: First response from JnJ received confirming they will look into the findings.




	October 31, 2025: Campus Recruiting vulnerability fixed; I ask about ATMS.




	November 17, 2025: Followed up after no response and no action on ATMS.




	December 22, 2025: Followed up after no response and no action on ATMS.




	January 22, 2026: Followed up after no response and no action on ATMS.




	April 8, 2026: Journalist contacted.




	April 21, 2026: ATMS vulnerability finally fixed.




	June 24, 2026: Published






Not the best showing for JnJ here. It seemed they were a lot more effective at handling vulnerabilities back in 2024 compared to 2025. I hope they correct whatever broke down in this process so they can return to the amazing reporting experience I had with them back in 2024.
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lookaway.com · 21 points · Discussion

Hello, I'm Kushagra and I am the indie developer behind LookAway (I've posted about it earlier but it has received quite a lot of updates since the last time so I am posting it again).LookAway is a native break reminder for macOS that doesn't interrupt. I built it because I work from home and I spend a lot of time in front of my screens. It's very easy for me to get lost in the flow and I can end up sitting for hours. Due to this, I started facing issues like eye strain and back pain by the end of the day.
The solution to this was simply taking enough breaks throughout the day. But remembering to take breaks was difficult, especially when I was in the flow. I tried some reminder apps but the problem with those was that they always interrupted me at the worst moments. So I ended up not using them.
LookAway is designed not to interrupt. It gives enough heads up before a break so that you're not caught off-guard. It's also context-aware and it automatically pauses when you go into a meeting, start watching a video, record screen, and much more. It even waits for you to finish typing or dictating when a break is due.
One thing worth mentioning is the free iOS counterpart LookAway Mirror. When your Mac goes on a break, your iOS devices can also mirror the same break so you don't end up scrolling your phone screen during the Mac break.
I've spent a lot of time in making LookAway the least annoying break reminder app and I would love to know your thoughts. It's a native Swift app so it doesn't take much resources (150MB RAM and <1% CPU when idle).
It's available to download from the website (lookaway.com), Setapp, and the App Store. Thank you!


Original: https://lookaway.com · Discussion
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There's a mass delusion in the industry that you need Kubernetes to run a serious production service. You don't. At StatusDude, we serve thousands of monitoring checks per minute, run multi-region workers, and deploy multiple times a day — all with Docker Compose and HAProxy. Zero dropped requests. Zero downtime. No etcd to babysit at 3 AM.

But we didn't start with HAProxy. We started with Traefik. That lasted about four hours.

We Tried Traefik First

Traefik is the popular choice for Docker-based setups. It auto-discovers services via Docker labels, has a slick dashboard, and the docs make it look effortless. We set up two backend replicas with Traefik labels, ran a rolling deploy, and watched everything fall apart.

"Service defined multiple times"

Our first deploy strategy was to run a backend_new service alongside the existing backend during the transition. Both had the same Traefik routing labels — same Host rule, same service definition. Makes sense, right? You want both old and new to serve traffic during the cutover.

Traefik disagreed. Its Docker provider treats each Compose service as a separate configuration source. Two services with the same labels? "Service defined multiple times." 404 on every request. No fallback, no merge, just a flat refusal to route anything.

We reworked the approach to use docker compose --scale backend=4 instead of a separate service. That avoided the label conflict. But it uncovered the next problem.

The Scale-Down Race

The rolling deploy strategy: scale up to 4 replicas (2 old + 2 new), then scale back down to 2 (keeping only the new ones). Simple enough.

Except Traefik's internal routing table didn't update fast enough. We'd scale down from 4 to 2, and Traefik would keep routing to containers that were in the process of shutting down. 502s on every other request. The routing state lagged behind Docker's reality by several seconds — long enough to drop a significant chunk of traffic.

We tried adding delays. We tried disconnecting containers from the network before stopping them (so the health check would fail cleanly before removal). We tried passive health checks — added them, then immediately rolled them back because they were too aggressive and caused false positives.

None of it was clean. But the real killer was something else entirely.

The Killer: No Retry on a Different Backend

That's a known issue that devs seem to ignore for a while now... https://github.com/traefik/traefik/issues/2723

Here's the scenario: during a rolling deploy, you stop an old container. docker stop sends SIGTERM. Uvicorn starts its graceful shutdown, but there's a window — requests that are already in-flight, or requests that arrive between the stop signal and Traefik updating its routing table.

When that request hits the dying backend, the connection drops mid-stream. The client gets a raw error — empty response, connection reset, partial body.

We can't have that. When you report your service and heartbeat monitors are up - we need to acknowledge!

Now here's what Traefik does with that failed request: nothing.

Traefik's retry middleware exists, but it retries on the same backend. The one that's dying. The one that will fail again. It doesn't redispatch to a healthy backend. The request is just... lost.

We tried every combination: passive health checks, disconnect-before-stop, retry middleware with different attempts counts. The fundamental problem remained — Traefik couldn't send a failed request to a different server.

That afternoon, we ripped out Traefik and reached for HAProxy.

What You Actually Need

Let's strip it down. What does zero-downtime deployment actually require?


	Multiple backend instances — so you can replace one while the other serves traffic

	A load balancer that retries on a different backend — so dying containers don't drop requests

	A deploy script that replaces instances one at a time — rolling update



That's it. Three things. Let me show you how we do each one.

Step 1: Multiple Replicas with Docker Compose

Docker Compose has a built-in deploy.replicas setting:

# docker-compose.yml

services:
  backend:
    build: ./backend
    deploy:
      replicas: 2
    image: myapp-backend
    expose:
      - "8000"
    env_file: .env
    healthcheck:
      test: ["CMD", "curl", "-f", "http://localhost:8000/health"]
      interval: 5s
      timeout: 5s
      retries: 3
      start_period: 5s
    restart: unless-stopped


That's 2 backend containers running behind a shared Docker DNS name backend. When you resolve backend inside the Docker network, you get both container IPs.

One Dockerfile, one image, two containers. No pod specs, no deployments, no replica sets.

Step 2: HAProxy as the Load Balancer

HAProxy is battle-tested, fast, and the configuration is readable. But the real reason we chose it: option redispatch.

global
    log stdout format raw local0 info
    maxconn 4096

defaults
    mode http
    timeout connect 3s
    timeout client  30s
    timeout server  30s

    # THE key feature: retry failed requests on a DIFFERENT backend
    retries 3
    option redispatch 1
    retry-on conn-failure empty-response response-timeout 502 503 504

resolvers docker_dns
    nameserver dns1 127.0.0.11:53
    resolve_retries 3
    timeout resolve 1s
    timeout retry   1s
    # Re-resolve DNS every 2 seconds
    hold valid 2s

frontend http_in
    bind *:80
    default_backend backends

backend backends
    balance roundrobin
    option httpchk
    http-check send meth GET uri /health
    http-check expect status 200

    default-server inter 1s fall 1 rise 1 check resolvers docker_dns \
        resolve-prefer ipv4 init-addr none \
        observe layer7 error-limit 3 on-error mark-down

    server-template backend 1-10 backend:8000 check


Let's talk about the three things that make this work.

Retry on a Different Backend

This is the feature that Traefik couldn't deliver:

retries 3
option redispatch 1
retry-on conn-failure empty-response response-timeout 502 503 504


When a request fails — connection refused, empty response, 502, 503, 504 — HAProxy retries it. And option redispatch 1 means every retry goes to a different backend. Not the same dying server. A different, healthy one.

Makes sense, right?!

During a rolling deploy, if a request hits a container that's shutting down and gets an empty response, HAProxy silently retries on the other replica. The client never sees the error. No dropped requests. This single feature eliminated every problem we had with Traefik.

Three Layers of Health Detection

We don't rely on a single health check mechanism. There are three independent layers, each catching different failure modes:

Layer 1 — Per-request retry (milliseconds): If a single request fails, retry immediately on a different backend. Catches transient failures during deploys.

Layer 2 — Passive observation (observe layer7): HAProxy watches actual HTTP responses from real traffic. If a backend returns 3 consecutive 5xx errors (error-limit 3), it's pulled from rotation instantly (on-error mark-down). No waiting for any probe cycle.

Layer 3 — Active health checks (inter 1s fall 1 rise 1): Probes the /health endpoint every second. Catches completely dead backends that receive no traffic. One failure = instant DOWN. One success = back in rotation.

Each layer covers a blind spot of the others. Per-request retry handles the single request that hits a dying backend. Passive checks handle backends that start returning errors under load. Active checks handle backends that crash silently with no traffic flowing to them.

DNS-Based Discovery (No Docker Socket)

The server-template backend 1-10 backend:8000 check line is how HAProxy discovers backends. It resolves the Docker DNS name backend using Docker's embedded DNS resolver (127.0.0.11:53) and creates server entries for each IP it finds.

The hold valid 2s means HAProxy re-resolves every 2 seconds. Container dies? Its IP disappears from DNS. New container starts? Its IP appears. HAProxy picks it up automatically.

No Docker socket mount. No label parsing. No dynamic config generation. A static config file that just works. No service mesh. No sidecar. No operator.
Srsly.

Step 3: The Rolling Deploy

This is the entire deploy script:

prod-deploy:
	@echo "=== Zero-downtime rolling deploy ==="
	@for cid in $$(docker compose -f docker-compose.prod.yml ps -q backend); do \
		echo "Replacing $$cid..."; \
		docker stop $$cid && docker rm -f $$cid; \
		docker compose -f docker-compose.prod.yml up -d --no-deps --no-recreate --wait backend; \
	done
	@echo "=== Deploy complete ==="


That's it. Let me walk through what happens:


	Get the container IDs of all running backend replicas

	For each replica, one at a time:
	Stop and remove the container

	HAProxy detects the missing backend within 2 seconds (DNS re-resolution)

	Traffic shifts to the remaining healthy replica

	Start a new container with the updated image

	--wait blocks until Docker's healthcheck passes

	HAProxy discovers the new backend via DNS

	Traffic starts flowing to the new container





	Move to the next replica



At every point during the deploy, at least one healthy backend is serving traffic. The --no-recreate flag prevents Docker from touching the replica we haven't replaced yet.

Any requests that hit the dying container during that 2-second DNS window? Retried on the healthy replica automatically. The client never knows.

Our Setup in Numbers

At StatusDude, this setup handles:


	Thousands of monitoring checks per minute across 3 regions

	Multiple deploys per day with zero dropped requests

	Sub-2-second failover when a backend goes down

	~60 lines of HAProxy config and a 10-line deploy script



We went from Traefik (404s, 502s, dropped requests, four hours of debugging) to HAProxy (zero dropped requests, first deploy) in one afternoon. Sometimes the boring, battle-tested tool is the right choice. Well, OK, not "sometimes" - quite often ;-)

P.S
Nginx would do too, I just felt like getting haproxy up this time :)





Original: https://statusdude.com/blog/zero-downtime-docker-compose · Discussion
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Qualcomm to Acquire Modular

reuters.com · 15 points · Discussion

https://investor.qualcomm.com/news-events/press-releases/new...https://www.modular.com/blog/qualcomm-to-acquire-modular
https://x.com/clattner_llvm/status/2069769232477192354, https://xcancel.com/clattner_llvm/status/2069769232477192354


Original: https://www.reuters.com/business/qualcomm-buy-ai-startup-modular-2026-06-24/ · Discussion
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How to organize 3 acquired companies into one coherent website

littlelanguagemodels.com · 13 points · Discussion


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




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




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




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





	day-to-day responsibilities




	previous experiences making IA decisions, positive or negative




	perception of the areas with the highest potential for company growth




	professional goals






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




How Company A plans and delivers items.




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




Put users into categories




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





	Location (by country, city, district)




	Clinical discipline (nursing, surgery, pharmacy)




	Clinical specialty (dermatology, ethics, pathology)




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




	Role (educator, administrator, researcher)




	Institution (academic, commercial, non-profit)






For patients of healthcare providers, groups may include:





	Insurance type




	Age group




	Risk level






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




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




Test with a small group of users




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





	Do labels match user language?




	Do groupings match users’ mental models?




	Does content hierarchy reflect user goals?




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






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




Think horizontally, not vertically




What do I mean by this?




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




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





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




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






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




Vertical vs horizontal content thinking



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




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




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




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




Key takeaways




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





	Start with user goals




	Identify commonalities across products




	Identify opportunities for consolidation and removal across content




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




	Put users into categories




	Test with a small group of users




	Provide multiple information pathways to improve discoverability




	Be prepared for content discussions to get heated







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





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