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Xbox goes down. You can't play games you own on disc

birchtree.me · 502 points · Discussion


                


        

        

    
        Jay Peters: Xbox’s huge outage even blocked games on disc
An extended Xbox outage that began Sunday evening hasn’t just caused issues for people trying to play digital games — it blocked people from playing their disc-based games, too.
When Sony announced that they were discontinuing physical discs for PlayStation, I was less outraged than many. The reason I felt this way wasn't because I loved what Sony was doing. I think it came from an understanding that physical media ain't what it used to be.
I got an analog pocket a couple years ago, and I think it's an awesome product. I was able to insert my Game Boy cartridges from 20 years ago and was able to play them immediately, just like I did back then. Well, on a backlit screen with 10x the pixel density, but still.
The impression I get is that a lot of people have this vision in their head for what physical media still is today, and it simply isn't. Sure, I technically didn't own Golden Sun on the GBA. I technically had a license, but for all intents and purposes, I owned that game. And the evidence is, without Nintendo authorizing anything, I'm able to play it on a new piece of hardware, and it works great. No network downtime is gonna prevent me from doing that.
But owning a game on a disc today isn't really the same thing. It's still just a license, and Microsoft, Sony, and Nintendo can either intentionally or, in this case, unintentionally prevent you from playing that game, even if you own the physical copy. This isn't even to mention the fact that when you pop the disc in your drive, you're not playing from the disc. It's installing it to your internal hard drive and is probably installing a bunch of updates that are required to make the game actually work at all.
All I'm saying is it's all digital on the PC side of things, and has been for ages, but we have means of maintaining access to the games we love over here, and it's one of the reasons I've gravitated to the PC for quite a while now.

    




                            


                            



Original: https://birchtree.me/blog/xbox-goes-down-you-cant-play-games-you-own-on-disc/ · Discussion
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Show HN: Simple algorithm and color space to generate diverse skin tones

toneyalexander.github.io · 376 points · Discussion

Hello HN!I found that picking out plausible but diverse skin tones for my digital art and game development projects was kind of difficult, and I got curious about if there was a way to define a color space that made it easy.
I've built a color picker and procedural generation algorithm based on the space as well as a bunch of other fun js features and demos throughout the page that use the equations. If you find it interesting, I have lots of explanations of how I built it and what properties the space has.
The methodology might be a bit shaky, but hopefully the result is as helpful for others as I have found it! There's lots of room for improvements (see the Future Work section), but I'm really happy with how it turned out.


Original: https://toneyalexander.github.io/inclusive-color-space/ · Discussion
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DeepSeek V4 Flash on a Single AMD MI300X

github.com · 338 points · Discussion


DeepSeek V4 Flash on a single AMD MI300X


This repository contains the configuration and patches I use to run deepseek-ai/DeepSeek-V4-Flash-0731 on one AMD MI300X in production. It includes the Docker Compose stack, SHA-256-pinned file overlays, reference diffs against upstream, and tuning tables. The checkpoint runs as shipped, without additional weight quantization or offload.

Results from the pinned stack (vLLM ROCm nightly 0.26.1rc1.dev229+g124154a88.rocm723, AITER 0.1.19):




	Metric
	Result





	Single-stream decode (median per-stream, DSpark-7)
	168.6 tok/s



	Prefill with tuned kernels
	≈ 7.9–8.5K tok/s (6,988–7,019 tok/s on fresh prompts in the shipping profile)



	8 concurrent streams
	542 tok/s aggregate, 90.3 tok/s median per stream



	64-stream burst
	830 tok/s aggregate, no OOM, no engine errors



	Context
	256K validated (the architecture supports 1M)



	Weights in HBM
	156.67 GiB — no additional quantization or weight offload





The official vLLM recipe targets NVIDIA and newer AMD hardware. Running the model reliably on MI300X required fixes for its FP8 format, MoE routing at high concurrency, causal speculative verification, CPU-KV synchronization, and several untuned kernel shapes. This repository collects those fixes and pins the versions used in production.




Why MI300X


The MI300X has 192 GB of HBM3 and 5.3 TB/s of memory bandwidth, with 2.4× the HBM capacity of an H100 SXM5 (AMD). Doubleword's write-up estimates that it costs roughly half as much at list price. For this 304B-parameter checkpoint, the memory capacity allows a simple single-GPU deployment:


	The entire model fits in HBM without PCIe weight streaming or layer offload.

	There is room for a 20 GB GPU KV pool and a 96 GiB CPU tier for evicted prefix-cache entries.

	One card handles 2–8 typical concurrent streams and bursts of up to 64 streams.



MI300X (CDNA3) implements the AMD/Graphcore fnuz variant of E4M3, while MI325X and newer use OCP-standard FP8 (background). A kernel that assumes OCP semantics on MI300X can be wrong by a factor of two in the scale domain. Correctness on this FP8 implementation was the first priority; performance tuning came afterward.


Prior art, and what this repo adds


Fergus Finn's MI300X worklog and the accompanying Doubleword repository identified the FP8 incompatibility, missing AITER fast paths on gfx942, HIP-graph hazards in sparse MLA decode, and MoE routing bugs. The official vLLM recipe covers NVIDIA hardware and newer AMD GPUs (MI325X at 4K context and MI355X), but not a single-MI300X production configuration for the 0731 checkpoint.

This repository adds:


	Correctness overlays for the pinned ROCm nightly, including fixes not yet in upstream vLLM.

	A validated serving configuration with probabilistic DSpark drafting, block rejection, and static K=7. It uses a 2,048-token scheduler budget and a 1,024-token long-prefill cap to prevent a cold prompt from stalling other streams.

	AITER GEMM tuning tables for the recurring gfx942 shapes the packaged tables were missing, plus a gfx942 OGS geometry override for the MXFP4 experts.

	A hybrid KV strategy: 20 GB of fp8_ds_mla GPU cache + 96 GiB native CPU offload, with a load-path fencing fix that upstream issue #47282 documents but PR #47291 never merged.




Repository layout


.
├── compose.yaml         # The production stack (vLLM ROCm + Caddy), digest-pinned
├── Caddyfile.example    # Copy to Caddyfile; set hostname, email, and source CIDR
├── vllm-entrypoint.sh   # Removes stale CPU-KV mmaps from /dev/shm before start
├── SHA256SUMS           # SHA-256 pins for every runtime artifact
├── patches/
│   ├── *.py            # Byte-for-byte production overlays (mounted read-only)
│   ├── diffs/*.patch   # Unified diffs vs. the upstream base revision
│   └── README.md       # Provenance and regeneration instructions
└── tuning/
    └── *.csv           # AITER A8W8 blockscale tuning tables for gfx942




Runtime configuration


The stack uses a digest-pinned official vLLM ROCm nightly with:


	--trust-remote-code and the DeepSeek V4 tokenizer, reasoning, and tool parsers

	fp8_ds_mla KV cache (UE8M0 block-scaled FP8, not generic unscaled FP8) with 256-token blocks

	VLLM_ROCM_USE_AITER=1 and --moe-backend triton; Triton OGS handles the grouped MXFP4 experts, while AITER handles attention and dense linear layers

	DSpark-7 speculative decoding with probabilistic drafting and block rejection

	full/breakable CUDA graph capture, giving one graph launch per token during steady decode

	Caddy as an IP-allowlisted HTTPS proxy




Deploying it



1. Host prerequisites


One MI300X (gfx942, 304 CUs, ~192 GiB HBM), a working AMD kernel driver, recent Docker Compose, ~235 GiB RAM for the CPU KV tier, and ~500 GB disk (the model cache alone is ~156 GB).


2. Pull the pinned runtime and model


VLLM_IMAGE='vllm/vllm-openai-rocm@sha256:e68d18b2ba50298661bfc49baf01158fbf036645c2362cccf3e8a7a79fe6c69a'
MODEL='deepseek-ai/DeepSeek-V4-Flash-0731'
REVISION='7872f01b1d1fe23eabc4c98b48bffcef5a386062'

docker pull "$VLLM_IMAGE"
docker run --rm --entrypoint hf \
  -v /root/.cache/huggingface:/root/.cache/huggingface \
  "$VLLM_IMAGE" download "$MODEL" --revision "$REVISION"



3. Prepare the files


cp Caddyfile.example Caddyfile   # then set your hostname, email, and remote_ip CIDR
mkdir -p aiter-cache crash-dumps
chmod +x vllm-entrypoint.sh
sha256sum -c SHA256SUMS        # verify the overlays before first start



4. Start


docker compose config -q
docker compose up -d
docker compose logs -f inference


A healthy start takes ~5 minutes and must show all of:

Model loading took 156.67 GiB
DSpark draft model loaded: 96 params
GPU KV cache size: 1,927,444 tokens
Maximum concurrency for 262,144 tokens per request: 7.35x
Created mmap file /dev/shm/vllm_offload_...mmap (103.08 GB)
Capturing CUDA graphs (FULL)
Application startup complete



After graph capture, run rocm-smi --showmeminfo vram. The warmed high-water mark is ~204.5 GB of 205.8 GB. If only a few hundred MB remain, the server may start but fail on the first request.


5. Smoke-test


HOST='your-host.example.com'
curl -fsS "https://$HOST/v1/models"
curl -sS "https://$HOST/v1/completions" \
  -H 'Content-Type: application/json' \
  -d "{\"model\": \"deepseek-ai/DeepSeek-V4-Flash-0731\",
       \"prompt\": \"Calculate 17 * 23. Answer with the number only.\",
       \"temperature\": 0, \"max_tokens\": 32}"



The patches


Each patches/*.py file is a full-file overlay mounted read-only over its counterpart in the container; compose.yaml contains the target paths. The corresponding diffs/*.patch records the change from its upstream base. The base image remains digest-pinned, so upgrades require changing the image reference and revalidating the stack.




	Overlay
	Mounted over
	Fixes
	Needed when





	gpt_oss_triton_kernels_moe.pack128-fused-silu-fast-routing.py
	vllm/.../fused_moe/experts/gpt_oss_triton_kernels_moe.py
	MXFP4 bitmatrix padding lanes + fused-SiLU grouped experts + fast DeepSeek routing
	Required for the MXFP4 Triton path; the mask fix is not yet upstream



	mxfp4.fused-silu.py
	vllm/.../fused_moe/oracle/mxfp4.py
	Gate/up interleave layout for the fused-SiLU kernel
	Required with the fused-SiLU overlay; skip both if you keep the standard SiLU path



	triton-kernels-matmul-ogs-opt-flags.dsv4-mi300x.py
	vllm/third_party/triton_kernels/matmul_ogs_details/opt_flags.py
	gfx942 MXFP4 OGS tile geometry (up to 1,536 routed rows)
	Performance on gfx942; the stock geometry slows sharply above 768 routed rows



	fused_compress_quant_cache.fnuz-shuffle.py
	vllm/models/deepseek_v4/common/ops/fused_compress_quant_cache.py
	FNUZ FP8 + 16×16 preshuffle in the Lightning Indexer cache writer
	Required on MI300X; MI325X/MI355X use OCP FP8 and must keep the stock bytes



	aiter_pa_mqa_logits.i64.py
	aiter/ops/triton/gluon/pa_mqa_logits.py
	64-bit offsets in the ChunkK=256 paged-MQA kernels
	Required when KV offsets can exceed 4 GiB; skip for small KV pools



	rocm_aiter_mla_sparse.prefill-bh64.py
	vllm/v1/attention/ops/rocm_aiter_mla_sparse.py
	Deterministic torch.topk prefill + BLOCK_H=64 head-512 sparse prefill
	Determinism is required for reproducible tool calls; BLOCK_H=64 is performance



	rocm_aiter_mla.dspark-causal.py
	vllm/v1/attention/backends/mla/rocm_aiter_mla.py
	Causal multi-token speculative verification
	Required for DSpark on ROCm small-head MLA — now upstream; the overlay is the upstream file verbatim



	dspark-speculator.independent-draft-gumbel.py + spec-decode-utils.independent-draft-gumbel.py
	vllm/v1/worker/gpu/spec_decode/dspark/speculator.py + .../spec_decode/utils.py
	Draft-proposal Gumbel noise salted away from rejection/recovery noise
	Required only with draft_sample_method=probabilistic (the recipe's greedy path does not need it)



	kv_offload_cpu_gpu_worker.load-war.py
	vllm/v1/kv_offload/cpu/gpu_worker.py
	Fence CPU→GPU KV restores behind in-flight compute (#47282, PR #47291)
	Required only with --kv-offloading-backend native






Two important correctness fixes


MXFP4 routing. The MoE bitmatrix kernel pads its block columns to a Triton block size, but the padding lanes were masked against the global tensor bound instead of the logical block size. Under load, padded lanes corrupted the routing matrix, causing near-match tool names and forgotten schemas on long prompts. The one-line fix is mask = (offs_local < BLOCK_SIZE) & (offs_global < nonzero_indx_size), taken from Doubleword commit c32932bb9. The overlay also includes fused-SiLU and fast-routing changes for grouped MXFP4 experts.

FP8 format. DeepSeek V4's Lightning Indexer cache uses FP8. The stock writer emits OCP E4M3 bytes in row-major order, while AITER on MI300X consumes AMD FNUZ E4M3 bytes in a preshuffled 16×16 tile layout. In the worst case, interpreting one format as the other produces a factor-of-two scale error. The overlay selects float8e4b8 with FP8_MAX=224.0 and shuffled write offsets on ROCm, while leaving the OCP path unchanged elsewhere.


Speculative decoding


This stack uses probabilistic drafting with block rejection. The two Gumbel overlays keep draft-proposal noise independent of rejection and recovery noise.


Performance


Key optimizations in the production configuration:




	Change
	Effect





	Tune 21 recurring A8W8 GEMM shapes for 304-CU gfx942
	+42–62% single/double-stream decode; +10–35% at 8–64 streams



	Fused SiLU, fast DeepSeek routing, batch-sensitive expert tiles
	Native C1 decode 34.5 → 56.6 tok/s (+64%); routing kernel 42.6 → 11.9 µs/layer



	BLOCK_H=64 sparse-prefill tile
	Prefill reaches 7.9–8.5K tok/s; sparse-attention trace 317 → 142 ms per request



	Static K=7, probabilistic + block rejection, causal verify
	119.5 tok/s single-stream with correct output



	2,048-token budget + 1,024-token long-prefill cap
	Late short-request TTFT behind a 52K prefill: 8.2 s → 0.5 s



	20 GB GPU KV + 96 GiB CPU tier
	1.93M-token length-equivalent capacity; seven 256K requests admitted






Final concurrency sweep


Distinct ~400-word prompts, streaming, temperature=1.0, top_p=0.95; C1–C8 at 512 output tokens, C64 at 256:




	Streams
	Aggregate tok/s
	Median per-stream decode
	TTFT p50





	1
	126.2
	168.6 tok/s
	1.026 s



	2
	145.4
	152.7
	0.939 s



	4
	316.8
	108.6
	0.369 s



	8
	542.3
	90.3
	1.027 s



	64
	830.2
	16.4
	2.190 s





DSpark acceptance is prompt-dependent; treat these as gates for this exact image, not universal model benchmarks.


Prefill


With the tuned kernels, uncached prefill reaches 7.9–8.5K tok/s, depending on scheduler budget: 7.90–7.99K at C1 with an 8,192-token budget and 8.46–8.51K at C4. The production profile uses a 2,048-token budget for latency isolation, giving 6,988–7,019 tok/s on fresh prompts. With the 1,024-token long-prefill cap, an 8.9K-token prompt reaches 5.20–5.29K tok/s at C1. In exchange, TTFT for a short request queued behind a 52K cold prefill drops from 8.2 s to 0.5 s. Warm recall of 380K cached tokens takes 0.64–2.65 s after a 120–125 s cold prefill.


Production notes



	HBM headroom is limited. The warmed high-water mark is 204.5 of 205.8 GB. A 30 GB KV pool loads but fails during graph capture with HSA_STATUS_ERROR_OUT_OF_RESOURCES. Do not raise --kv-cache-memory-bytes; monitor HBM usage for growth.

	The CPU KV tier stores cache entries, not weights. --kv-offloading-size 96 --kv-offloading-backend native maps ~103 GB in /dev/shm for evicted prefix-cache entries. The entrypoint removes stale mappings after crashes.

	The 1,664-token scheduler warning is expected. DSpark-7 reserves draft slots from the 2,048-token budget. Raising the budget reserves more in-flight sliding-window state and reduces usable KV capacity.

	Warm the kernels after restart. The first prefill initializes kernels and takes 5.3 s for 8.9K tokens; subsequent runs take 1.7 s. Run one uncached prefill before admitting traffic.

	Test correctness as well as throughput. The validation suite includes two-turn tool-calling fixtures, a BFCL subset (74–76/90 exact calls), OpenCode tool-schema checks, and 380K-token needle recall on both native and DSpark paths. Cold and cached prefills can take different floating-point paths, so test both.




License and provenance


The stack, documentation, and vLLM-derived overlays are Apache-2.0 (see LICENSE); the AITER-derived overlay keeps its MIT header. Upstream base revisions for every diff are recorded in patches/README.md. The model itself is MIT-licensed.


References


All links verified 2026-08-04.


	DeepSeek-V4-Flash-0731 model card — official release; 304B parameters; fused DSpark module; recommended temperature=1.0, top_p=0.95; MIT license

	Official vLLM DeepSeek V4 Flash recipe — reference launch configuration, DSpark (num_speculative_tokens=7), FP8 KV, block size 256, deepseek_v4 parsers; AMD guidance for MI325X/MI355X

	Bringing up DeepSeek-V4-Flash on AMD MI300X (Fergus Finn, Doubleword, June 2026) — the bring-up worklog this repo builds on: FNUZ vs. OCP FP8, AITER gaps on gfx942, HIP-graph hazards, routing bugs

	doublewordai/vllm-amd-blog-doubleword — demo PRs for the above, including commit c32932bb9 ("mask MXFP4 bitmatrix padding lanes by logical block size")

	vLLM commit 77469c9 — "[ROCm][MLA] Mask the AITER MLA small-head verify flatten causally (#50476)"

	vLLM issue #47282 — CPU-KV load path lacks cross-stream sync with compute (WAR gap)

	vLLM PR #47291 — proposed WAR fix, not merged; carried as an overlay here

	AMD Instinct MI300X — 192 GB HBM3, 5.3 TB/s peak bandwidth, 2.61 PFLOPS peak FP8

	ROCm/AITER — AMD tuned-kernel library used for ROCm attention and dense linears

	vLLM — the serving runtime (ROCm nightlies under vllm/vllm-openai-rocm)







Original: https://github.com/ryanzhou/deepseek-v4-flash-mi300x · Discussion
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There Will Come Soft Rains (1950) [pdf]

users.wpi.edu · 321 points · Discussion

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

Original: https://users.wpi.edu/~zrbutzke/Docs/BradburyStories(1).pdf · Discussion
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In Memory of My Wife, Elise Cawley, with Thanks for 36 Wonderful Years

writings.stephenwolfram.com · 304 points · Discussion


            [image: In Memory of My Wife, Elise Cawley (1961–2026), with Thanks for 36 Wonderful Years]

Something terrible just happened. My wife, Elise Cawley, was recovering from heart surgery and had just attended virtually a celebration for one of our children when she had a freak, vast cardiovascular event—and died instantly. We had been together for 36 years. The picture above was taken just hours before she died. 

In all the writing and public speaking I have done, I have chosen, as a matter of privacy, to say little about my family. But now that Elise is gone I cannot restrain myself from telling the world something about the remarkable person with whom I shared the past 36 years of my life.

It was September 17, 1990, and I was in New York City. The event I had been attending finished a little early, so I decided to drop in on a friend of mine. And there, sitting stylishly on the floor, was Elise, a somewhat bashful but obviously brilliant young pure mathematician. It took me a couple of weeks to call her. But from that moment on we talked essentially every day for 36 years—until the day she died a week ago.



Somehow in the shock of what has happened it feels as if I just met Elise, and now she is gone. But actually there were 36 wonderful years in between, in which my life was lit up by Elise’s intellect, love and energy. She was deeply thematic, able to get, with remarkable ease, to the essence of things. Truth, beauty and our family and four children were her great themes. She always told me that truth and beauty were ultimately the same thing, and that one day I would understand that. What I could see is that she herself loved to create beauty—whether in mathematics, interior design, architecture or personal style. She was a forceful intellect, kind and sweet, but persistent and often feisty in arguing for what she thought was true. 

Despite her deep knowledge and capability in abstract mathematics, she was at some level fundamentally a humanist, thinking about the world in human terms. She decried dry modernism and was drawn to the human connections of classicism. In recent years she thought increasingly about the foundations of mathematics, taking a Platonic view of truth and lamenting the twentieth-century transition to a more formalistic approach.



There was always a certain lively spontaneity to Elise, mixed with a drive towards the highest standards of intellectual and aesthetic rigor. People’s first impressions of Elise tended to be of her personal energy, her lively style and her keen intellect. But as they got to know her, they would also come to see how much she cared about the people around her and how much loving thought and effort she would put into things she did for them. Whether it was a gift or the interior design of a space, Elise would apply her creativity and go back and forth until it was just right. 

Our four children were a defining part of Elise’s life, and she was immensely proud of all of them (as am I!). She had her own unique relationship with each of our children that helped them each develop in their own way. She also built us a wonderful home, full of warmth, architectural beauty and creative design. She took great pleasure in perfecting every detail, maintaining remarkable overall coherence, with dashes of the unexpected. 

Elise was a very fine mathematician, top flight in technical mastery but, more importantly, able to thematically pull together grand conceptual arcs. She was always drawn to elegance, often with an abstract geometrical bent, and by the time I met her she had already established herself with results that continue to be cited today. Later in life Elise would refer to herself as a “retired mathematician”, but if exposed to her kind of math, she would immediately engage with great enthusiasm. 



In all my years with Elise we never directly worked together on intellectual projects. Perhaps we were both too strong willed, and with her quick mind, it did not take long for her to get impatient with the differences in our styles of thinking. Still, I would often tell her about work I was doing. And it was remarkable how effortlessly she would see deeper themes, which she would then explain back to me, with varying degrees of patience. 

She liked my concept of computational irreducibility, and I think was pleased that the efforts in science on which I had spent so many of our years together had led to a place that highlighted the limitations of science and of scientism, and aligned well with her humanistic worldview. When I began to form ideas about observers and the ruliad, she was far ahead of me in seeing their philosophical and metaphysical implications.

For years, the foundations of mathematics were something of a sore point between us (and our children were highly amused that one of the most vigorous arguments they ever saw between us was about the metaphysical character of the concept of a circle). Elise maintained that raw axiomatic formalization cannot be the true essence of math and that math is really something much more human. And finally, just a few years ago, by a long and circuitous route, I came to realize that—despite my obstinate insistence to the contrary—she’d been right about this all along. But then she made other assertions too, that she thought were quite significant. Like that the fundamental abstractions from which we build math as we know it are the concept of point (which she viewed as equivalent to space, continuity and infinity), and the concept of number. She also asserted that physics differs from math mainly in its introduction of the concept of time. 

While Elise could be a very original thinker, she also believed in the value of existing wisdom and existing ways of doing things—and was constantly telling me that I shouldn’t try to figure out absolutely everything (including about everyday life) from first principles. Being with Elise was always something of an adventure. There was spontaneity (“no plan; let’s play it by ear”), yet also precision and perfection. And there were the forcefully delivered bursts of insight, not just about math and abstraction, but also about the human condition and the way the world works. Elise would say that there were people of action, and there were philosophers. She saw herself more as the latter. She had strong opinions about how things should be in the world. But she was much more interested in figuring out what should be than in what she saw as the grind of trying to make it actually happen. 

Elise was a person who had both great confidence and great humility. While she was always convinced that she was right in things she thought (and in fact usually was), she was never one to advertise her capabilities. Still, if ever a conversation turned to things she knew or cared about, she wouldn’t restrain herself from making what was often a deeply insightful contribution.

I always thought Elise and I were an outstanding match—similar in many ways, yet also complementary. We both valued thematic thinking (though in many domains she was better at it than me), and we shared an appreciation for aesthetics and work well done. But for example our ways of interacting with people were somewhat different. My children say I have only one mode of interaction: full on. Elise was at some level more introverted and would imagine herself to be shy—though once engaged she would become highly talkative and animated. And when it was just Elise and me on our own, we always seemed to have things to talk about, in fact an infinite number of things. 



Elise was born in 1961 in Urbana, IL—ironically not far from the headquarters of our company—when her father was a physics graduate student at the University of Illinois. The second of four children, she grew up mostly in Columbia, MD, as a top student, particularly recognized for her math and her thematic essays. As she often mentioned to our children, in 6th grade her teacher characterized her writing as “the cat’s pajamas”—and for a while she imagined growing up to be a writer. In high school she had the formative experience of going to the Hampshire summer math program, where for the first time she met other people who were intensely interested in math. 

She went to MIT for college, falling in with a group that included several later prominent mathematicians. She always told me that what really ignited her interest in conceptual pure mathematics was an epiphany she had in a class she took about topology. At MIT, she supported herself by working in the thesis bindery, using her calligraphic skills to label theses. She also made up language puzzles for a language acquisition study and had a summer job working on algorithms at an early speech recognition company. A family crisis took her back to Maryland, where she finished degrees in both math and physics at the University of Maryland. She also had an internship working on a PET scanner at NIH, volunteered at some hospitals and considered going to medical school. But in the end she decided on graduate school. 



She couldn’t make her mind up between physics and math but ended up applying in physics. One of her physics professors had said she was the best student he’d ever seen but would be most suited to very theoretical physics. She had her choice between Harvard and Berkeley. And in her ever-typical fashion she waited until the last minute, picking Berkeley because she was told she’d be able to switch to math there. 



After an intense “think on your feet” interview process, she received a Hertz Foundation fellowship, which generously supported her graduate studies. Before even arriving at Berkeley she’d settled on math, and having impressed people with her elegant solution to a small open problem, she joined a group working on geometrical approaches to dynamical systems. After four years in graduate school she completed her PhD thesis on “Smooth Markov Partitions and Toral Automorphisms”. It was quintessential Elise. An elegant thematic idea implemented with clean technical proficiency.

It made her a hotshot young mathematician, sought after by many universities. She ended up with two jobs: a tenure-track professorship at Stony Brook and an NSF postdoc sponsored by the prominent mathematician Dennis Sullivan. She chose to defer the professorship and take the postdoc for a year, partly at CUNY in New York City and partly at IHES near Paris.

While at IHES, Elise lived in the very center of Paris, only steps from the Jardin du Luxembourg, in an unused studio owned by an artist who was the sister of another mathematician. It was a period of intense mathematical work for Elise about which she was very enthusiastic. And her thematic and aesthetic sensibilities drew her to the study of Teichmüller spaces, which are spaces of possible geometrical objects, or in a sense spaces of possible spaces. It was also at this time that she embarked on what would be a long-term interest in the so-called thermodynamic formalism, or Gibbs theory. 

With connections to mathematical physics, Gibbs theory provides a way to talk about infinite collections of infinite structures, and their development, for example through time. (Ironically enough—as Elise would repeatedly mention—concepts such as transversals that appear in Gibbs theory are now directly relevant to my own work on infrageometry and the foundations of physics.)

Rather untypically for a mathematician, Elise was always notable for her distinctive personal style—often an interpretation of current fashion, but with her own spunky and colorful touches. As one of my daughters tells it, Elise’s interest in style began to expand with the funding she received from her Hertz fellowship and developed further during her time in New York City and Paris. 

Upon returning from Paris, Elise was about to start at Stony Brook, but while waiting for her apartment to be ready, was staying with her long-time friend Lisa Goldberg in New York City. And that’s how, on September 17, 1990, Elise and I first met.

Lisa’s apartment was an elegant one, but I was not quite so elegant that day. I had been at a tech industry event where I had received a rather bulky award, which was in my jacket pocket weighing it down. Elise was sitting on the floor, with her bangs flopped across her face, in a pose that I thought might be yoga. We talked just a bit, but it was enough.

The next day I went back to Champaign, IL, where I was based at the time. It had been two and a half years since we’d released Mathematica 1.0 and our company was growing rapidly. I had started my career young, so even though I was only two years older than Elise (she was close to 29 and I had just turned 31), I had already done quite a bit, both in academia and the tech industry. 

Early versions of Mathematica came with a book, that I had to write. And in September 1990 I was rushing to finish the second edition of that book, to accompany Mathematica 2.0. Two weeks after I returned to Champaign, I did finish, though promptly got sick with a high fever. And that was when I finally called Elise. 



Soon I was taking trips to Stony Brook, and she to Champaign. And when apart we were talking by phone for hours each day. Lisa Goldberg made a point of telling me, “She’s a very fine mathematician, you know”. Elise had met another person a little earlier, and Lisa had dismissed them as unsuitable. But—as I just now learned from one of my children—when Elise asked Lisa about me she immediately responded with enthusiasm.

One notable trip was the result of a call I got from Elise where she explained that she’d mixed up contact lens solution and hydrogen peroxide and now had to patch both her eyes for a few days. I immediately got on the next flight. And while the only food I could cook at that time (and still today) was an omelette, she viewed this “rescue” as an act of chivalry that—as she told our children—was what definitively sold her on me. 

On Elise’s 29th birthday in December 1990 I sent some flowers. She responded by email, now bittersweet:


Hi there. Some amazing flowers just arrived. I think I can make to92. I’m heading off to aerobics — tonight is the amazing Margaret(who plays great music). I has some good math conversation withcaroline s. today. And got a little bit of real work done.

I’ll be back around 9pm.

elise

The very next email I received from her was about a bug in the Mathematica Residue function.

My day job was (and still is) tech CEO. But what made me originally develop our technology was that I wanted to use it myself—to do science. By the spring of 1991 I was getting frustrated that I could inject new ideas into our company faster than it could absorb them. So I decided I should take something of a sabbatical and work on science for a while. Meanwhile, Elise still had time left on her NSF postdoc, that she could take anywhere. And so it was that we decided to get a house together in the hills above Oakland, CA, and she returned to Berkeley.

Before moving into the house that she found for us, she came with me on an 18-city tour of Europe+Russia to promote Mathematica 2.0. After that, we settled into a good routine. She would go off each day to do math. I would stay home to be a remote CEO, and work on science. And from time to time she’d jet off to Texas, Montana, France or wherever to give talks.

By late 1992 we were thinking about next steps. Elise was adamant that she couldn’t live in Champaign-Urbana (despite having been born there). But she thought the idea of living in the Chicago area was interesting. Meanwhile, she was highly in demand as a mathematician, and there were multiple opportunities for her there.

Elise took charge, and explored many different locations and houses around Chicago, eventually picking a house in Hinsdale, IL. We moved there in the middle of 1993, and Elise took up a position at the University of Chicago. It was a nice house, but Elise thought it could be nicer, and set about renovating it to have top-of-the-line interior design. She started working with a designer who she discovered by reading magazines, and learned that her aesthetic and geometric sensibilities translated well into creative interior design. Elise was particularly keen on integrating lively colors and unexpected elements into traditional design themes.

Meanwhile, at the University of Chicago, Elise was teaching a course about Gibbs theory. She wrote extensive notes which she planned eventually to turn into a book. Over the years, people asked for the book many times, and Elise had recently started talking about finally finishing it. Ironically enough, our daughter Catherine, now herself a mathematician, has ended up working in somewhat related areas.



Elise interacted a lot with Bob Zimmer, who was then chairman of the math department (and would later become president of the University of Chicago). Together they devised the concept of a new activity for the math department: a professional master’s degree in financial mathematics, basically aimed at quants, and taught by math professors. Though Elise was never too interested in the messiness of actual market data, she liked the pure mathematics of market models, and helped develop a curriculum around it. The master’s degree ended up being highly successful and continues to this day.

In the fall of 1994 Elise and I married. And then, in December 1995, as Elise would later describe it, “the world overnight had a new center”: our first child, Alexander, was born. The next few years were dominated by the arrival of children, with Catherine being born in 1997 and Christopher in 1998—leaving Elise, as she put it, with “three under three”. 



With our family growing—and our book collection reaching over 5000 volumes—we were outgrowing our house in Hinsdale, and started looking for a new home. At first, Elise found real estate in Lake Forest, IL. But when the deal for it fell through we started thinking more broadly and decided that since the Boston area was the place where together we knew the most people, that was where we should go. But which town in particular? Elise’s #1 initial criterion was that it should already have a Starbucks. From the list of such towns, she then started looking at USGS aerial photographs (or what would now be satellite images), and soon settled on Concord, MA. But finding no suitable existing house to buy there, she set about designing a house to build.

It was a complex process. The house had to accommodate what was by then a library of nearly 10,000 books, as well as space for my remote-CEO office and for our three children. Elise had been scouring architecture books, and interviewed several top-of-the-line architects before settling on one to work with. With her mathematical and aesthetic sensibilities she easily absorbed principles of architecture and soon developed her own intuition for it. Sometimes she’d bring in serious math—like number theory to design a staircase with aligned squiggly banisters, or circle packing to lay out an Italian-inspired tiling based on circles and Sierpinski patterns. She started off making sketches, but soon learned the latest CAD tools. And in the end her ideas defined much of the design of the house. (At the beginning, I had tried making some “suggestions” about the plans, but quickly realized that this was an Elise project, and I should stay out of it.)



It took several years to build the house (with Elise regularly traveling to Boston to oversee the project) but in the spring of 2002 the project was finished—coincidentally at basically the same time as my 10-year project of writing A New Kind of Science. Other than in CAD drawings I’d only seen the house once, early in its construction, so when we drove from Hinsdale and arrived at the house I was in for a surprise. It was much bigger than I expected! And when we went inside I could see that it was a masterpiece, filled with personality: beautiful, elegant, creative—quintessential Elise. 

And then there was the interior design. Bold and colorful, yet classic. Each room with a distinct character, gracefully flowing into the next. Over the years, Elise revised and updated the interior design of the house many times. She was often to be seen sketching on graph paper new possible designs based on new ideas. She kept the style fresh, constantly breathing new life into the house—even if it meant that our children would comment that every time they showed up the furniture seemed to have been rearranged. And 24 years after I first saw the house, I still find myself wowed by it. 

By 2003, our oldest was encouraging us to have another child, noting, among other things, that the symmetry of the house had given it four children’s bedrooms. And so it was that in the fall of 2004 our fourth child, Elizabeth, was born. 

In her earlier years, Elise had always said that she “couldn’t imagine her life not doing math”. But partly through me, and, more importantly through our children, her world had been broadened, and her perspectives had shifted. She would later describe her life as having several chapters, and this was a chapter about children. 



Through her children showing interest in math, she ended up coaching some middle-school MathCounts math competition teams. She wasn’t a fan of the way math was typically taught in schools, complaining that the beauty of math was being lost in the attempt to make math seem “applicable”, and noting that “most of math in modern textbooks is not really math at all”. In an email to me in 2010 Elise spiritedly went further:

What has happened to beauty in math? The beauty derivesfrom the simplicity and elegance. That has been lost in theproliferation of extraneous terminology, meant to make things “moreconceptual”, from early endless excursions with “place value” to absurdvariations on algorithms, to gummy descriptions of everything usingcontortions of language, rather than the language of mathematics itself.

Elise did nevertheless do some applications of math herself. During the pandemic, for example, she developed the idea that infection was not a binary phenomenon, but that instead each person had a constantly changing viral load and immunity, creating a “viral field” at the population level. Elise was always up to date on world affairs, and had a deep interest in understanding their thematic arcs at work. 



Elise loved the small-town atmosphere of Concord, MA, and enjoyed the feeling of being in a place “where everyone knows your name”. She was a regular at local cafes and exercise classes, bringing her liveliness wherever she went. She had a circle of friends with many different backgrounds, often met through their children or simply through repeatedly running into them at Starbucks. She took great pleasure in applying her knowledge and thinking to help her friends in all sorts of ways. Whether it was doing research on medical issues, solving interior design problems, or simply using her keen insight and judgment to provide life advice, she would reliably go above and beyond. 

Our family had a definite routine, with dinner each day at about 6pm. Every Friday night—following a tradition from Elise’s own family growing up—we would go out to a movie (and, yes, that meant we saw many questionable movies). Before our children were old enough, it was just Elise and me; later it included various contingents of children too. Elise and I would talk after each movie, with her often being quite appalled by my lack of understanding of what seemed to her like the movie’s obvious thematic elements. (Elise also gave me a hard time about my failure to read fiction, claiming that many ideas, particularly about human nature, are best communicated in fiction.)

A dozen years ago two of our children were at the Stanford Online High School, and Elise was recruited as an inaugural member of the school’s Community Advisory Group. Originally this was just supposed to be for a year. But a decade later she was still there, a highly valued member of the group. She spent considerable effort thinking about the overall strategy and issues of the organization, and developed many ideas and opinions. Despite this, she’d often tell us that she didn’t think she’d end up saying anything at a given meeting. But with great consistency it would later transpire that actually she had been the most talkative and engaged person there. 

In the early 2000s, the Hertz Foundation, from which Elise had received her graduate school fellowship, started reaching out to her, and she enjoyed engaging with the emerging Hertz community, and meeting fellows from a wide range of fields. In 2018 she was also recruited to the board of the Hertz Foundation. And here again she became a key contributor, often expecting not to say anything, but then ending up as one of the most vocal people there. 

By 2023, our three older children had all graduated from college, but our youngest, Elizabeth, was just starting at Yale. Elizabeth has always been involved in a great many activities, and Elise took great pleasure in attending every possible concert, sporting or other event—and also for example hosting Elizabeth’s entire a cappella group for a retreat at our house. 

A bit more than a decade ago Elise also discovered a love for the Southwest and for hiking. And with her brother Jason—with whom she was always very close—living in the Phoenix, AZ, area, we started spending time there each winter.



With Elizabeth off in college we were finally empty nesters, and Elise was ready for a new chapter in her life. She considered returning to where she’d left off in Gibbs theory 30 years ago, being told by an old colleague that her work there was still very current. She also considered getting more deeply involved in the philosophy of mathematics and was on the brink of writing a piece about it. She was also quite engaged in thinking about the purpose and direction of higher education, and the importance of free expression in the search for truth.

In some ways Elise and I were becoming “the old married couple”, with her admonishing me about my messiness in eating ice cream cones or her desire that I switch on self-driving to avoid her being subjected to my own substandard human driving.

Elise had always been a fit and healthy person, and was also very medically knowledgeable. So when she started noticing jaw pain when hiking in Colorado and Arizona, she was concerned. Tests at first showed nothing alarming, though, as she already knew, she had a small congenital heart issue that was gradually worsening. But just a few weeks ago her symptoms worsened and more invasive tests revealed that she needed urgent open heart surgery. She had an outstanding team of top doctors, the complex surgery went very well, and she was soon continuing her recovery from home. 

Meanwhile there was a long-planned celebration for one of our children that Elise hoped to attend. But though it was not possible for her to be there in person, we arranged for her to attend virtually. It was a wonderful event, and Elise could be seen via video call beaming through all of it. But then, soon after, disaster struck, and she collapsed, the victim of a massive cardiovascular event. My only solace in this tragedy is that the end came instantly, after a day filled with nothing but joy. 

There is so much that Elise was looking forward to. The imminent arrival of our first grandchild. Elizabeth’s graduation from college. The next chapter of her life. But Elise will not be here for any of these.

Elise had no idea the end was near. And even though she expected more, she had already had many chapters in her life, and many achievements of which she was proud. Elise had a beautiful life, full of things she valued greatly, especially her children. That she is gone is a tragedy for us all; she will be deeply missed.

Thank you, Elise, for all those wonderful years.

        



Original: https://writings.stephenwolfram.com/2026/08/in-memory-of-my-wife-elise-cawley-1961-2026-with-thanks-for-36-wonderful-years/ · Discussion
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Harness engineering for self-improvement

lilianweng.github.io · 274 points · Discussion

The concept of recursive self-improvement (RSI) dates back to I. J. Good (1965), where he defined an “ultraintelligent machine” as a system that can surpass humans in all intellectual activities and design better machines to improve itself. Yudkowsky (2008) used the phrase “recursive self-improvement” for a specific feedback loop: an AI uses its current intelligence to improve the cognitive machinery that produces its intelligence.

This feedback loop in modern AI may indicate the model rewriting its own weights directly, or more broadly the model improves the training pipeline and the deployment system, which in turn enables a better successor model with improved performance across economically valuable tasks. The speed of research development in AI has been shown to drastically accelerated in frontier labs (Anthropic; OpenAI).

I explicitly mention “deployment system” because the layer between the raw model and the real-world context seems to be as important as the model’s raw intelligence (i.e. the evals right after pretraining). Harnesses are important components of AI deployment, as shown by successful coding agent products such as Claude Code and Codex. A harness is the system surrounding a base model that orchestrates execution and decides how the model thinks and plans, calls tools and acts, perceives and manages context, stores artifacts, and evaluates results.

This one post will focus on research around harness engineering and how it contributes to RSI. Much recent work on auto-research, self-improving agents, and evolutionary program search can be organized around this question. Other work on model self-play, synthetic data, test-time training and a broader theme of continual learning also matches the RSI vision (e.g. Yuan et al. 2024, Chen et al. 2024), Zhao et al. 2025, Choi et al. 2026)) but they will not be the focus of this post.

Harness Design Patterns

Compared with early agent frameworks, “agent = LLM + memory + tools + planning + action”, harnesses engineering additionally include workflow design (e.g. loop engineering), evaluation, permission controls, and persistent state management. It is no longer only prompt templates, but closer to runtime and software system design: how the model observes, acts, memorizes, checks itself, and improves.

The design should be deliberately simple and generic to enable generalization, likely with reference to existing software engineering practices to benefit from prertaining knowlege. There is also a strong analogy between operating systems and harnesses. Similar to an OS, a harness should encapsulate complicated logic while keeping the interface simple. Meanwhile, configs, tool interfaces and other protocols may gradually become standardized across the industry.

Pattern 1: Workflow Automation

Defining a workflow in which the model can operate, test, and iterate is a key design for automation. Karpathy’s autoresearch repo (https://github.com/karpathy/autoresearch) is a clean example of how such a workflow can be constructed. A common workflow follows a goal-oriented loop of plan, execute, observe/test, improve, and execute again until the goal is achieved. The process may trigger proactive requests to users for clarity in task specification or execution preference.


    
    A simplified Codex agent loop: the agent calls tools and tool responses affect the model's next generation.
(Image source: OpenAI codex agent post)

The workflow graph also emphasizes the model analyzing its own trajectories and failure cases and then iterating on its progress through an “agent runtime” rather than a static prompt template.

Pattern 2: File System as Persistent Memory

A recurring pattern in long-horizon agent systems is simple control over rich states and artifacts. A harness should not carry the entire workflow and all logs in context; instead, it should keep durable state in files. In long-horizon agentic rollout, artifacts such as experiment logs, code diffs, paper summaries, error traces, and past rollout trajectories often grow much longer than the context window that the model has trained for.

Learning how to read, write, and edit the file system (commonly via bash commands) is a foundation skill for LLMs, and thus managing persistent memory in the simple form of files naturally benefits from improvements in core model capability.

Pattern 3: Sub-agent and Backend Jobs

A harness can spawn multiple subagents to execute in parallel and monitor backend jobs. This is useful when the main agent needs to search multiple hypotheses, run experiments concurrently, or delegate isolated subtasks without polluting the main context. The parent agent then needs a small process manager: launch jobs, inspect logs, cancel failed runs, and merge results back into the main agent thread.

The key design choice is to make parallelism explicit and inspectable. If subagent outputs only live in a transient chat context, they quickly become obselete and hidden. If they are stored as files, logs, and status records, the model can recover after interruptions and reason over its own execution history.

Case study: Coding Agent Harness

The core interface of mainstream coding agents has become stabilized across Claude Code, Codex, OpenCode, and Cursor-style agents. They commonly use a loop like:


    

With access to a set of tools, the coding agent is able to develop and debug issues in a given repository, similar to how human developers are equipped with IDEs.

(Not a comprenhensive list; shown for demonstration. Read this if interested.)


	
			
						Group
						Tool definitions
			

	
	
			
						File system
						- File discovery: glob, grep, ls
- File read: read, read_many
- File modification: write (a whole new file); edit (string exact-match replacement); multi_edit; apply_patch (applies a structured patch/diff)
			

			
						Shell execution
						Run commands: bash, PowerShell
			

			
						IO
						lsp, git tools like git_status, git_diff, git_commit
			

			
						External context
						MCP tools, Skills
			

			
						Web search
						web_search, web_fetch, browser tools
			

			
						Artifacts
						Read docs, images; generate HTML, images
			

			
						Backend processes
						Such as: CronCreate, CronDelete, CronList
			

			
						Agent delegation
						Such as: spawn_agent, resume_agent, wait_agent, list_agents, close_agent, interrupt_agent, etc.
			

	


Harness Layer vs Core Intelligence?

It is hard to forecast how much the future of RSI will rely on harness engineering, but the near-term path of RSI is unlikely to start as a model directly rewriting its weights. My prediction of a practical near-term path is:


	Harness engineering will evolve in the direction of meta-methodology (i.e. improving the machinery for getting better answers, not just improving the answer itself). The harness system itself becomes an optimization target, with fewer heuristic rules and more general mechanisms.

	In turn, mature harnesses enable auto-research for model self-improvement loop and smarter models prevents harnesses from overengineering and keep the system sustainable.



Eventually it is possible that many harness improvements will be internalized into core model behavior, but the interface with external context and tools should remain. We have seen a softer version of this pattern with prompt engineering: manual prompt tricks became less central as instruction tuning and model reasoning improved, but the need to specify goals, constraints, context, and evaluation did not disappear.

Harness Optimization

The progression in the object being optimized in the harness system is roughly: instruction prompts → structured context → workflow → harness code → optimizer code. As the model becomes more intelligent and powerful, we move toward more complex targets and generic methods.

Context Engineering

Simply appending all the tool responses and model generations into the context can quickly grow out of control as the agentic job horizon increases significantly. Context management is a layer to construct a more structed and concise context for LLM and manage persistant states. There is no doubt that long-context research will keep on making progress but at the moment long-context intelligence and context engineering sometime intertwines.

Agentic Context Engineering (ACE; Zhang et al. 2025) treats context as an evolving playbook rather than an increasingly lengthening prompt. It has three components to maintain one context playbook of bullet points, each with an identifier and a description.


	Generator: produces task trajectories, with reference to bullet points.

	Reflector: distills insights from successful and failed trajectories.

	Curator: updates the structured context with incremental, itemized entries.




    
    The framework of Agentic Context Engineering (ACE). (Image source: Zhang et al. 2025)

To prevent context collapse and brevity bias during iterative rewrites, one key design choice in ACE is that the curator does not rewrite a full prompt blob. It instead outputs a collection of structured, itemized bullets in the form of (identifier, description), and these bullets are merged into a structured context logbook with deterministic logic. The context items are refined and deduplicated periodically.

The fact that ACE learns insights from rollouts helps us move toward self-managed memory, but the update rules and the overall workflow are still handcrafted. To move toward a more self-improving loop, Meta Context Engineering (MCE; Ye et al. 2026) separates the mechanism (how to manage context) from the artifact content (what is in context), running skill evolution at the meta-optimization level and context optimization at the base level.

An MCE skill $s \in \mathcal{S}$ defines a context function $c_s=(\rho_s,F_s)$ and maps an input $x$ to context $c = F_s(x;\rho_s)$, where:


	$\rho_s = \{\rho_1,\dots,\rho_m\}$ are static components (prompts, knowledge bases, code libraries).

	$F_s = \{F_1,\dots,F_k\}$ are dynamic operators (search, selection, filtering, formatting).



The bi-level optimization is to find the best context $c_s^*$ given skill $s$ on the training data, while the outer loop finds the optimal skill that provides the best performance on the validation set:


$$
\text{Inner: }c_s^*=\arg\max_{c_s}J_\text{train}(c_s;s)\quad
\text{Outer: }s^*=\arg\max_{s\in\mathcal{S}}J_\text{val}(c_s^*)
$$


The skill database tracks the history of previous skills, context functions and eval metrics $\mathcal{H}_{k-1} = \{(s_i,c_i,J_i^\text{train}, J_i^\text{val})\}_{i=1}^{k-1}$. A meta-level agent performs agentic crossover over prior skills to create a new skill given a task $\tau$: $s_k=\text{crossover}(\tau,\mathcal{H}_{k-1})$.

Then a base-level context engineer executes the skill $s_k$ and learns the context function from rollout feedback $\mathcal{R}_k$, guided by the current skill: $c_k=\text{engineer}(\tau,s_k;c_{k-1}^*,\mathcal{R}_k)$.


    
    The framework of Meta Context Engineering (MCE): meta-level skill evolution searches over context-management mechanisms, while the base level optimizes the task context. (Image source: Ye et al. 2026)

MCE does not enforce a heuristic rule for how to structure context as ACE does. It uses free-form skills to store the most important knowledge for a task, and evolves the skill and the skill-conditioned context iteratively together. Implementation-wise, a context function $c$ is instantiated as a collection of files in a dedicated directory, including both static (skill.md) and dynamic (context and data rollouts) components. Both meta-level and base-level optimization are executed in agentic coding envs with a standard tool set,


$$
\mathcal{T}=\{\texttt{Read},\texttt{Write},\texttt{Edit},\texttt{Bash},\texttt{Glob},\texttt{Grep},\texttt{TodoWrite}\}
$$


Meta-Harness (Lee et al. 2026) moves another level deeper: the optimized object is the code that determines and optimizes what information should be stored, retrieved, and presented to the model. “Meta-” in its name means it is a harness for optimizing harnesses.


    
    The Meta-Harness outer-loop optimization algorithm. (Image source: Lee et al. 2026)

The proposer for creating a new harness is itself a coding agent and the final output is a collection of harness candidates on the Pareto frontier.


	The entire execution history is accessible via a file system, and thus the coding agent uses commands like grep or cat to read through it instead of shoveling everything into a single prompt context.

	The proposed harness is a dictionary in the file system containing its own source code, scores, rollout trajectories, and state updates.

	The mete-harness loop iteratively creates new harnesses, and only qualified ones are kept.




    
    The performance of Meta-Harness on (Left) text classification with a small number of iterations and (Right) TerminalBench-2. Note that the search in the TerminalBench-2 experiment is initialized from Terminus-KIRA and Terminus-2, two very strong harnesses. (Image source: Lee et al. 2026)

Still, the important lesson is clear: once harness design becomes an executable search space, a strong coding agent can exploit the same design space human engineers use.

Workflow Design

Workflow design in harness engineering can be handcrafted by domain experts. Taking auto-research as an example, various frameworks have been proposed and tested. The AI Scientist system (Lu et al. 2026) builds a pipeline to propose research ideas, write code, run experiments, analyze results, write a manuscript, and perform peer review. Meng et al. (2026) make verifiability the central design constraint in ScientistOne, where every claim (citation, numerical, methodological, conclusion) must trace to an evidence source and is audited by Chain-of-Evidence checks.


    
    AI Scientist pipeline for idea generation, experimentation, paper writing, and review. (Image source: Lu et al. 2026)

The Autodata agent (Kulikov et al. 2026) is designed to work as a data scientist for generating training and evaluation data. The main agent manages a challenger that proposes problems, a weak solver, a strong solver, and a verifier/judge, aiming to synthesize data at the “just right” level of difficulty, meaning that the strong solver succeeds but the weak solver fails.

In Autodata, the challenger prompt is updated iteratively according to feedback from the solvers and verifier. The limitation here is that synthesized tasks are used to fine-tune weak solvers but not strong solvers; if the loop cannot iteratively improve the strong model, it is more like indirect distillation over a generated prompt distribution, with less RSI flavor.


    
    Autodata agentic workflow design for generating synthetic training and evaluation data around challenger, solver, and verifier roles. (Image source: Kulikov et al. 2026)

The design space for workflow is enormous, and naturally we can think of workflow design as a search problem, and therefore we should be able to find good solutions by algorithms rather than only manually craft them. Following this direction, Automated Design of Agentic Systems (ADAS; Hu et al. 2025) formulates agent design itself as an optimization problem, “meta-agent search” where a meta-agent proposes new designs of agentic workflows.


	Initialize an archive of agentic workflows with simple agents such as CoT and self-refine.

	Ask a meta-agent to program new agents, all in code, inspired by existing solutions in the archive.

	The meta-agent first generates a high-level description of the new workflow, and then implements it in code.

	The draft program then goes through two self-refine steps (i.e. ask the model to provide feedback and then ask the same model to refine the previously generated outputs based on the feedback; Madaan et al. 2023) by the meta-agent to check its novelty.





	Evaluate each new candidate and add successful ones back to the archive.

	Repeat steps 2-3 until the maximum iteration count is reached.




    
    Illustration of Automated Design of Agentic Systems (ADAS).
(Image source: Hu et al. 2025)

AFlow (Zhang et al. 2025) represents an agentic workflow as a graph, where nodes represent LLM-invoking actions and edges implement logical operations in code. The workflow optimization relies on MCTS (Monte Carlo Tree Search):


	Initialize the starting workflow $W_0$ in the tree with a template.

	Select a workflow node using a soft mixture of score and uniform exploration.

	Expand it by asking an LLM to produce a modified workflow conditioned on its evaluation performance.

	Execute and evaluate the new workflow.

	Add it back to the tree if the new workflow shows improvement within a budget of $N$ rounds.

	Repeat steps 2-5 and stop when the top-$k$ average score plateaus or hit the budget.




    
    AFlow optimization process over a tree of workflow candidates. (Image source: Zhang et al. 2025)

Experiments of AFlow in QA, code, and math tasks showed decent improvement of AFlow over manually designed workflows and ADAS.


    
    AFlow experiments in comparison to manual methods and ADAS. (Image source: Zhang et al. 2025)

Self-Improving Harness

Either context engineering or workflow design is only one part of a harness. We need to search through the entire design space and optimize context-management logic, workflow, permissions, and many other harness components together. As we have seen in work like Meta-Harness, ADAS, and AFlow, ✨code✨ is a universal language for defining programs and systems. In simple words, a harness is code that programs how prompts, tool calls, subagents, control flow, memory, and workflow logic work together. If an LLM can optimize the code that executes agents, it can access a much larger design space than hand-written prompts.

Self-Taught Optimizer (STOP; Zelikman et al. 2023) is one of the early examples of recursive scaffolding improvement. A seed improver $I_0$ at step $t=0$ takes an initial solution $s$, a utility function $u$, and a black-box language model $M$, and returns an improved solution $s’$, that is, $s’ = I(u, s; M)$. The goal of STOP is not directly to improve $s$ but to improve the improver $I$ itself.

First, let’s define the meta-utility as the average utility of a given improver function $I$ over a collection of downstream tasks $\mathcal{D}$:


$$
\hat{u}(I) \triangleq \frac{1}{\vert\mathcal{D}\vert}\mathbb{E}_{(u,s)\sim \mathcal{D}}[u(I(u,s; M))]
$$


Because improving the improver function is an optimization problem itself, we can recursively get a new version of $I_t$ based on $I_{t-1}$’s performance measured by meta-utility via a self-improvement update:


$$
I_t=I_{t-1}(\hat{u},I_{t-1};M)
$$



    
    Algorithm of Self-Taught Optimizer (STOP). (Image source: Zelikman et al. 2023)

In their experiments, the improved improver discovered various strategies, such as genetic algorithms, decomposing and improving parts, multi-armed prompt bandits, simulated annealing, varying temperature, and beam/tree search. This is analogous to how a harness workflow can be represented as an object for optimization.


    
    Examples of self-improvement strategies discovered by STOP. (Image source: Zelikman et al. 2023)

A cautionary result in Zelikman et al. (2023)’s findings is that STOP improved mean downstream performance across iterations with GPT-4 but degraded with weaker models like GPT-3.5 and Mixtral. Recursive structure alone is not enough. The base model must be capable enough to improve the mechanism. This implies that harness improvement enables better deployment of the model but intelligence is still the core.

Lin et al. (2026) investigated the dependency of harness evolution on model capabilities in more details. They disentangled two axes: (1) harness-updating refers to the capability of producing useful harness edits and (2) harness-benefit denotes the capability of utilizing the updated harness, to achieve better task solving. Interestingly a range of model of different sizes and core intelligence, from Qwen3.5-9B to Claude Opus 4.6, were observed in their experiments to show similar harness updating capability; the 9B harness proposer/evolver is able to write a skill procedurally isomorphic to Opus. To best utilize a harness, a model needs to invoke skills/tools correctly and timely and be good at long-horizon instruction following.


    
    Main results: (A) harness updating capability is measured flat across a range of models from Qwen2-32B to Opus 4.6; (B) harness benefit capability is non-monotonic where middle tier models benefit the most. (Image source: Lin et al. 2026)

A more recent work, Self-Harness (Zhang et al. 2026), relies on LLM agents to improve their own harness via a propose-evaluate-accept loop.


    
    Self-Harness uses a loop of weakness mining, bounded harness proposal, and validation to update a harness. (Image source: Zhang et al. 2026)

The loop in Self-Harness has three stages:


	Weakness mining: cluster failures into verifier-grounded failure patterns.

	The current harness $h_t$ is used to evaluate on tasks and execution traces are collected for analysis.

	Note that two runs can share the same verifier outcome in the error logs on the surface, such as timeout or missing artifact, while having different causal mechanisms. Therefore we need a failure record of rich information, containing the terminal verifier-level cause, the causal status of the relevant agent behavior, and the abstract agent mechanism exposed by the trace, to uncover the root causes.





	Harness proposal: propose bounded harness edits based on mined failure patterns.

	The same model is invoked under $h_t$ as a proposer.

	The model is provided with a bounded proposal context: (1) the editable surfaces of the current harness, (2) the verifier-grounded failure patterns from the evaluation system, (3) records of passing behaviors that should be preserved, and (4) summaries of previously attempted edits.

	Harness edits should prefer recurrent error patterns that are addressable (e.g. not task-specific difficulty) and can be resolved by narrow changes.

	Harness edit candidates should be distinct and diverse.





	Proposal validation: validate and merge qualified edits to create a new harness $h_{t+1}$.

	Candidate edits are evaluated by regression tests on held-in $D_\text{in}$ (for testing whether the weakness is resolved) and held-out $D_\text{out}$ (for checking whether other unknown issues were introduced) splits.

	Candidates are accepted only if they have no regression on both held-in and held-out data.

	Accepted candidates are merged to update the harness to $h_{t+1}$, while rejected candidates are logged without changing the active harness.







When running MiniMax M2.5, Qwen3.5-35B-A3B, and GLM-5 on Terminal-Bench-2, Self-Harness was shown to learn model-specific harness instructions that target at different weaknesses of different base models and improve held-out pass rates.

Self-harness type of work does raise my concerns that if a program is allowed to edit the OS system, abstraction boundaries are broken. The editable surface needs to be properly designed and the permission control and security layers need to live outside this loop. All the challenges around reward hacking still remain.

Agentic Harness Engineering (AHE; Lin et al. 2026) see the bottlenecks of harness evolution are around observability—that is, when a rollout fails, we need to know which component is responsible for that and every edit should be grounded by evidence.

The framework creates a closed loop with 3 observability pillars:


	Component observability: every editable harness component has a representation in the file system so the action space is explicit and tracable.

	A harness contains 7 components: system prompt, tool description, tool implementation, middleware, skill, sub-agent configuration, and long-term memory.

	Each failure pattern is mapped to one component so the edit can be more targeted.





	Experience observability: analysize and summarize a large amount of raw trajectories into a hierarchy of evidence and failure patterns.

	Each harness generates $k$ traces.

	Use an agent (“Agent debugger”) to analysis the trajectories each stored in one file and generate per-task analysis report on the root cause for the failure or success.

	All the per-task reports are aggregated into a benchmark overview for the next step, and raw traces can be accessed if needed. This layered access structure is more token efficient.





	Decision observability: every edit is paired with a prediction for the next round to validate.

	An agent (“Evolve agent”) reads the repo and decides which component to edit, and then produces the edit and the reasoning behind it.

	Every edit is a file-level, falsifiable claim and can be verified in the next round, under two constraints:

	(1) Edits are only applied to the harness workspace. the runs directory, tracer, verifier, and LLM configuration are read-only, which disables a set of reward hacking (e.g  disabling the verifier, swapping the model, or raising the reasoning budget) and thus it can keep every recorded gain attributable to harness edits.

	(2) Edits are evidence-driven, with a manifesto entry: the failure evidence’s name, the inferred root cause, the targeted fix, and a predicted impact comprising both expected fixes and at-risk regressions.











On Terminal-Bench-2, AHE achieved better than human-designed harness (OpenCode, Terminus-2, Codex) except for Hard tier and a few other self-evolve baselines (ACE, TF-GRPO). The same frozen harness, without further evolving, transfers to SWE-bench-verified, indicating that the evolved harness is able to encode engineering experience into harness components rather than doing benchmark-specific optimization.

Evolutionary Search

Evolutionary search is an optimization method inspired by natural selection (see my old post on evolutionary algorithm). It evolves a population of solutions by mutating them and only keeping those with high “fitness” in the crowd. Evolutionary search comes in handy when (1) the search space is extensive or weirdly shaped; and (2) it is hard to optimize directly with gradients but easy to evaluate solutions. Harness search seems to be a good fit here.

Evolutionary search has been used in prompt engineering in the past studies. Promptbreeder (Fernando et al. 2023) optimizes task-specific prompts through a rich set of mutation operations, and interestingly the mutation prompts (i.e. instructions to an LLM to mutate a task prompt) are themselves also improved through evolution. GEPA (Agrawal et al. 2025) combines reflection-based prompting with evolutionary search and uses natural language reflection over trajectories of trial and error to propose prompt updates.

Novikov et al. (2025) introduced AlphaEvolve as a coding-agent evolutionary search system, which stores a pool of candidate programs and prompts frozen LLMs to generate diffs for improvement. As the system repeatedly evaluates child programs and keeps successful ones, it discovers better solutions in time.


    
    How AlphaEvolve works. (Image source: Novikov et al. 2025)

A few details matter in the design of AlphaEvolve:


	The prompt includes parent programs, results, instructions, and sometimes meta information.

	The coding agent has access to the full repo, but code regions for improvement are explicitly marked with # EVOLVE-BLOCK-START and # EVOLVE-BLOCK-END.

	Meta-prompt co-evolves with instructions and context as suggested by LLM, in a similar way as how we evolve solution programs.



Ablations show the evolution procedure, context in prompts, meta-prompts, full-file evolution and the use of stronger LLMs.


    
    Ablations show the value of everal designs in AlphaEvolve. (Image source: Novikov et al. 2025)

Recent variants such as ThetaEvolve (Wang et al. 2025) combines evolutionary search with RL and in-context learning, and DemoEvolve (Che, et al. 2026) augments the self-rollout archive with human expert demonstrations as reference experience for harness-level diagnosis and editing. ShinkaEvolve (Lange et al. 2025), on the other hand, introduced three new components to improve LLM sampling efficiency:


	More sample-efficient exploration by designing parent sampling to balance performance rank and offspring count.

	Code-novelty rejection sampling by discarding candidates that are too similar to the existing population based on embedding-based cosine similarity.

	Identifying good patterns in successful solutions in a meta-scratchpad to guide future mutation.



Unlike the methods above, which focus on solution improvement, Darwin Gödel Machine (DGM; Zhang et al. 2025) explicitly targets the evolution of an editable harness-code repository with an LLM-based coding agent. Precisely, this agent is allowed to modify its own harness. A follow-up work on Hyperagents (Zhang et al. 2026) introduced a meta-agent to control how to modify existing task agents to create new ones.


	Start with one coding agent in the pool.

	In each iteration, pick one parent with a probability proportional to its performance and inversely to the number of children it has, to modify and branch off to produce new agents.

	The selected parent agent examines its own benchmark evaluation log and then proposes improvements to its own harness codebase to generate a new version of the coding agent. Code editing is implemented with two basic tools: (1) bash (args: <bash_command>) and (2) editor (args: view/create/edit <file_path>).

	New coding agents are evaluated, and only those with sufficiently high performance are added back into the pool.

	Repeat steps 2-4 until some stop criteria hit.



DGM is harness evolution under a fixed model. In experiments with Claude 3.5 Sonnet as the base LLM and simple initial harness configs, the DGM-discovered agents are comparable to or outperform handcrafted agents on SWE-bench Verified (20% to 50%) and Polyglot (14.2% to 30.7%).

This family of methods works well when candidate solutions are automatically evaluable and candidate fitness is easy to quantify, such as matrix multiplication, GPU kernel optimization, algorithm contests, datacenter scheduling. It struggles with domains where evaluation is slow, ambiguous, or mostly heuristic-based. The compute efficiency and effectiveness of evolution are also concerns.

Joint Optimization with Model Weights

Harness evolution changes the non-parametric system around the model. To enable full self-improvement, the model can totally be allowed to update its own weights at the same time. The weight update can be implemented via improvements in the model training pipeline or continual learning at test time. The topic of continual learning is worthy of its own post in the future.

SIA (Hebbar et al. 2026) is an early attempt to combine harness improvement and model-parameter updates in the same optimization loop, with three components in the design:


	Meta-Agent: proposes the initial harness.

	Task-Specific Agent: executes the task.

	Feedback-Agent: chooses whether to update the harness or the model weights based on recent trajectories.




    
    The Feedback-Agent in SIA decides the next iteration type. (Image source: Hebbar et al. 2026)

There are a few confounding choices in SIA’s experiments that make the results hard to interpret. For example, the task-specific agent is much weaker than the models used for the Meta-Agent and Feedback-Agent (gpt-oss-120b vs Claude Sonnet 4.6), and the baselines are too weak to cross-reference cleanly against related methods. I would consider the direction interesting, but the evidence provisional. Yet many challenges, such as training stability and Goodhart effect, still remain open.

Continual Harness (Karten et al. 2026) experimented in long-horizon gameplay setting with harness updating and co-learning a policy model by distilling a strong teacher model’s labels on low-reward trajectories.

Future Challenges

The AI Scientist line of work is a strong demonstration that an expert-designed harness can coordinate a large portion of auto-research loop, experimented in the form of writing research papers. But paper production is not identical to scientific discovery. A system can write a plausible manuscript while still having fabricated citations, implementation drift, or weak experimental results.

Trehan & Chopra (2026) tested whether LLMs can go from a research idea to a paper with minimal scaffolding and basic tools (i.e., read_file, write_file, llm_search, list_files). Each idea had a dedicated workspace where agents could generate and read documents as part of context. They experimented in three domains (world models, multi-agent RL, AI safety & alignment), with each domain containing 45-50 high-quality seed documents to inspire new ideas. Only four ideas were selected by human experts to run through the full pipeline, and only one was fully executed into a paper. They observed six recurring failure modes in the experiments:


	Bias toward training-data defaults: use old libraries, stale commands, standard formats, or assumptions not grounded in the actual repository or dataset.

	Implementation drift under execution pressure: when implementation becomes technically complex, the model may move toward a common simpler solution rather than the proposed method.

	Memory and context degradation: long-horizon projects lose critical details unless logs are written as persistent artifacts.

	Over-optimism: the model declares success despite noisy or failed experiments, similarly observed as “p-hacking and eureka-ing” pattern by Bubeck et al. (2025) where models can introduce “numerical duct tape” and declare victory when signals are still noise.

	Insufficient domain intelligence: the model lacks tacit craft knowledge, e.g. predicting implementation complexity, judging whether an experimental result is plausible, or knowing which baselines matter.

	Weak scientific taste: experiments may be executable but fail to answer the right question.



Toward full RSI, researchers have made real progress, but several bottlenecks remain.

1. Weak and fuzzy evaluators. Many research claims do not have a fast and precise verifier, and the same is true for many real-world tasks. Current self-improvement loops work best for tasks when evaluation metrics are measurable and objective, similar as how RL works.

Research taste, novelty, and long-term scientific value are much harder to measure. For example, research taste often mixes problem framing, experimental design, and judgment about which surprising results are worth pursuing and which failure cases are worth retries.

2. Context and memory lifecycle. Memory grows as AI agents become more autonomous and independent. A useful harness needs to manage context and memory to complement existing limitation in long-context generation while still maximizing the success of long-horizon tasks. Since humans are able to maintain memory through our life time, I see an anoloy here that context engineering will and should become a core part of intelligence, rather than staying in the software system layer.

3. Negative results. Researchers are incentivized to publish successful results and thus literature is biased toward successes. LLMs trained on a vast amount of data (mostly human created, at least for now, lol) may be bad at deciding when to abandon a hypothesis, report a negative result, or even acknowledge a failure due to the imablance of success vs failure cases in data. A research harness should make failed attempts easy to preserve, as learning from failure is the best way to trim down the task search space.

4. Diversity collapse. Evolutionary and RL loops tend to exploit known high-reward patterns. We need mechanisms to prevent the population from collapsing into variants of the same solution. This is especially critical for open-ended research, where the best path may initially look worse under the current evaluator.

5. Reward hacking. A self-improvement loop optimizes whatever signal it is given. If the reward comes from unit tests, the agent may overfit to tests; if it comes from a judge model, it may learn reward hacking tricks specific to this judge; if it comes from benchmark scores, it may exploit benchmark artifacts.

The evaluator and permission control should likely sit outside the loop that evolves harness, with held-out tests, trace audits, and human review at decision points that matter—how much oversight can be scaled up and automated remains an open research area.

6. Long-term success. An extrinsic loop of optimization works on rewards outside of individual rollouts that we can simulate in training sandbox.

Take coding agent as an example. Coding agents have already increased daily productivity in software engineering, but many optimization goals are still too short-term. It can often complete the task at hand, but less obvious how it should protect the long-term health of a repo collectively maintained by hundreds or thousands of engineers. Standard sandbox-based RLVR-style training rarely captures maintainability, ownership boundaries, migration cost, backwards compatibility, or future debugging burden.

7. The role of humans. Humans should move up the stack, not be removed from the loop, meaning that human should provide oversight at the right time, at the right abstraction level and our system design should consider when and how to set up such touch points.

Many challenges listed above need human’s feedback and steering. After all, we are building the technology for better future of humanity, not other way around.
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Appendix: Some useful benchmarks


	PaperBench: replicate 20 ICML 2024 Spotlight and Oral papers from scratch, including understanding paper contributions, developing a codebase, and successfully executing experiments.

	Each replication task is decomposed into smaller, individually gradable tasks.

	8,316 rubrics in total, co-developed with the paper authors.

	The best model at the time (Claude 3.5 Sonnet, ~21%) does not outperform ML PhDs.

	Includes PaperBench, PaperBench Code-Dev (a lighter version), and JudgeEval.





	CORE-Bench: evaluate computational reproducibility of published research.

	270 tasks based on 90 scientific papers across computer science, social science, and medicine.

	Tasks involve reproducing results from provided code and data.

	Includes multiple difficulty levels and both language-only and vision-language tasks.

	The best reported agent at the time (GPT-4o and GPT-4o-mini) achieved only 21% accuracy on the hardest task.





	ScienceAgentBench: evaluate LLM agents for data-driven scientific discovery.

	Extracts 102 tasks from 44 peer-reviewed publications in four disciplines (math, chemistry, biology, geography).

	Covers basic data-science tasks in these domains: data processing, model development, data analysis, and information visualization.





	RE-Bench: evaluate frontier AI agents on realistic ML research-engineering envs against human experts.

	7 challenging, open-ended ML research-engineering environments.

	Each environment = (scoring function, starting solution, reference solution); each can be run with 8 or fewer H100 GPUs.

	Examples: optimize a kernel, run a scaling-law experiment, fix an embedding, fine-tune GPT-2 for QA, etc.

	Includes data from 71 eight-hour attempts by 61 distinct human experts.

	Human experts achieved non-zero score in 82% of 8-hour attempts; 24% matched or exceeded strong reference solutions.

	Best AI agents scored 4× higher than humans at a 2-hour budget, but humans had better returns to longer budgets and exceeded agents at 8-hour and 32-hour settings.





	MLE-bench: evaluate ML engineering agents on offline Kaggle competitions.

	Contains 75 ML-engineering competitions curated from Kaggle.

	Tests training models, preparing datasets, running experiments, and submitting predictions to grading scripts.

	Uses Kaggle public leaderboards as human baselines.

	Best setup in the paper, o1-preview with AIDE scaffolding, reached at least Kaggle bronze-medal level in 16.9% of competitions.

	Includes resource-scaling and contamination analyses.





	KernelBench: evaluate correctness and speed for generated GPU kernels.

	250 PyTorch tasks to evaluate whether LLM can write fast and correct kernels.

	The evaluation metric fast_p = the percentage of generated kernels that are correct and faster than baseline.
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Apple says more ex-employees may have taken confidential data to OpenAI

techcrunch.com · 263 points · Discussion


Apple is now seeking a preliminary injunction in its trade secrets case against OpenAI, which aims to stop the AI model maker from moving forward with developing an AI device or other products based on Apple’s technology. The iPhone maker also claims that more of its former employees may be involved with the trade secrets theft.


In a new filing, Apple is requesting expedited discovery from the accused OpenAI employees, senior systems engineer Chang Liu and Chief Hardware Officer Tang Yew Tan; OpenAI, and its foundation; and io, the device startup co-founded by Apple’s former lead designer Jony Ive.








Apple also notes that its continued investigation has so far revealed 11 other former Apple employees beyond Liu and Tan may have been witnesses or otherwise involved in the case, and others who were previously named in the original complaint, like OpenAI employee Yu-Ting Peng.


The filing marks an escalation in Apple’s legal battle with OpenAI, as it suggests Apple has uncovered new evidence that the misconduct goes beyond the former employees named in the original complaint. 


“For example, another former Apple employee seems to have met with Mr. Liu and Ms. Peng in advance of Ms. Peng’s interview at OpenAI and discussed with them during that meeting Apple proprietary information relating to unannounced products,” the filing states. “Yet another former Apple employee took screenshots of confidential Apple documents relating to an unannounced Apple product before an interview at OpenAI.”


“And, after Apple filed its complaint, multiple former Apple employees now working at OpenAI reached out to discuss returning Apple-issued work devices they kept when they left Apple,” Apple claims, suggesting there were more who were possibly involved with the scheme. 


Apple is pushing the court to allow for expedited discovery because it believes it has good cause to suspect that there are others involved in the theft of its intellectual property. The company noted that its motion for a preliminary injunction is also pending.


OpenAI responded publicly to Apple’s latest, saying in a blog post that Apple’s request for a preliminary injunction is “both based on false information and completely unnecessary because we do not have, nor want, any of their trade secrets.”


“We’re much more interested in building innovative products and technologies that push the frontier,” OpenAI’s statement reads.


The AI model maker also pointed to earlier mistakes Apple made, which had been reported, including that Apple emailed the wrong person when it made contact with OpenAI after confusing two similar surnames. OpenAI also alleges that Apple lied about discussing matters with its general counsel. And, the company said that Apple didn’t admit to the claim that the “residual access” allowing former employees to access Apple’s system was the result of poor security procedures on Apple’s part.


When you purchase through links in our articles, we may earn a small commission. This doesn’t affect our editorial independence.
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Keyv and friends compromised in active Shai-Hulud supply chain attack

aikido.dev · 210 points · Discussion

On August 4, 2026, attackers compromised the GitHub account of the maintainer behind keyv, a key-value storage library with roughly 127 million weekly npm downloads, and used that access to inject a credential-stealing worm across the entire package family. The same maintainer owns cacheable (29M downloads/month), flat-cache (565M downloads/month), file-entry-cache (557M downloads/month), and several other widely-used caching utilities, all of which were swept up in the same attack.
The compromise was carried out by pushing malicious files directly to the main branch and then immediately cutting a new release, meaning the poisoned versions were published to npm with valid provenance signed by GitHub Actions.
The compromised packages include:
	keyv 6.0.0 (604M/month)
	flat-cache 6.1.24 (580M/month)
	file-entry-cache 11.1.6 (571M/month)
	cacheable-request 13.0.20 (137M/month)
	cacheable 2.5.1 (30M/month)
	@cacheable/memory 2.2.1 (28M/month)
	cache-manager 7.2.10 (16M/month)
	@cacheable/node-cache 3.1.2 (6M/month)
	@cacheable/utils 2.5.1 (34M/month)
	@cacheable/net 2.1.1 (3.7K/month)
	ecto 5.0.1 (4.5K/month)

We are also also seeing very active community spread of this supply chain worm to other maintainers and packages, including major organizations:
	@deliveroo/reevent 1.0.1
	@or-sdk/invitations 1.4.9
	@picsart/ai-sdk 3.32.2
	@qlik/embed-runtime 1.6.4
	picasso.js 2.11.6

Update — August 4, 2026, 13:37 CEST: At least 434 packages (across 1381 versions) have been compromised by the worm, with a combined total of over 2 billion monthly installs at the time of writing.
What happened
Every package in the family received two new files, setup.mjs and Math_Symbol.js, along with a "preinstall": "node setup.mjs" entry added to each package.json. Anyone who ran npm install against an affected version would have had setup.mjs execute automatically before their install completed.
setup.mjs is a heavily obfuscated dropper. Its only job is to silently download the Bun JavaScript runtime from github[.]com/oven-sh/bun/releases/download/bun-v1.3.13/ and use it to execute the real payload, Math_Symbol.js:
execFileSync(<bun binary>, ['<script_dir>/Math_Symbol.js'], {
  stdio: 'inherit',
  cwd: <script_dir>
})
The Math_Symbol.js is a heavily obfuscated 728 KB JavaScript file containing credential stealers that harvest secrets from the victim's environment, encrypt the findings, and exfiltrate them to a public GitHub repository whose description reads "Shai-Hulud: Here We Go Again". The payload also contains worm-like propagation functionality to infect packages of other maintainers that have installed one of the compromised packages.
What it steals
The Math_Symbol.js file implements a set of credential extractors, each targeting a different secret store on the victim machine.
npm tokens
Reads ~/.npmrc and scans the filesystem for any other .npmrc files. Extracts authToken values and any //registry.*:_authToken=... entries. Validates each token live against registry.npmjs[.]org/-/whoami before exfiltrating.
GitHub tokens
Three token formats are targeted: classic PATs (ghp_...) and OAuth tokens (gho_...), GitHub App server-to-server tokens (ghs_...), and JWT OIDC tokens. Sources include ~/.config/gh/hosts.yml, environment variables, and a filesystem scan.
On GitHub Actions runners, the payload also executes a shell command that reads the runner process memory directly to dump the entire secret store. It reads ACTIONS_ID_TOKEN_REQUEST_TOKEN and ACTIONS_ID_TOKEN_REQUEST_URL to steal OIDC tokens used for npm publishing.
AWS credentials
	~/.aws/credentials and ~/.aws/config, parsing all named profiles
	AWS_ACCESS_KEY_ID, AWS_SECRET_ACCESS_KEY, and AWS_SESSION_TOKEN environment variables
	EC2 Instance Metadata Service at 169.254.169.254, trying IMDSv2 first with a fallback to IMDSv1
	ECS container metadata endpoint at 169.254.170.2
	AWS Secrets Manager, calling secretsmanager:ListSecrets across multiple regions to enumerate and exfiltrate all secrets stored there

Kubernetes secrets
Reads the service account token, CA certificate, and namespace from /var/run/secrets/kubernetes.io/serviceaccount/. Uses the service account token to query the Kubernetes API directly and retrieve all secrets in the namespace. Also targets KUBECONFIG and ~/.kube/config.
HashiCorp Vault tokens
Checks six sources in priority order: the VAULT_TOKEN environment variable, ~/.vault-token, the GitHub Actions runner path /home/runner/.vault-token, several well-known container paths, a Kubernetes auth login using the stolen service account JWT, and Vault's AWS IAM auth endpoint using any stolen AWS credentials. After obtaining a token, it enumerates all KV stores via /v1/sys/mounts and reads every secret from KV v1 and v2 paths.
Stripe and Slack tokens
Scans for Stripe API keys (both test and live, sk_ and pk_ prefixes) and Slack tokens (xox[baprs]-...) across all files touched by the filesystem scanner.
Generic filesystem scan
A platform-aware scanner (macOS vs Linux) runs roughly 200 glob patterns across the filesystem, targeting among other things:
	.env, .env.*, and .envrc files
	Private key files (*.pem, *.key, *.p12, *.pfx, *.jks)
	SSH keys and config (id_rsa, id_ed25519, .ssh/config)
	Terraform state files and .tfvars
	Docker registry credential files (docker/config.json)
	KeePass databases (*.kdbx)
	VPN configs (*.ovpn)
	IDE config files including .vscode/tasks.json and .claude/settings.json

Files over 5 MB are skipped. Up to 64 concurrent reads are used. A generic regex engine is also applied across all scanned files, flagging PEM private keys, SSH public keys, Azure storage keys, database connection strings with embedded credentials, and generic key=value patterns matching common secret field names.
Exfiltration
Once credentials are harvested, the payload encrypts the entire bundle before sending it anywhere. Only the attacker, who holds the corresponding RSA private key, can decrypt what gets uploaded. This means the stolen data sits in plain sight on public infrastructure but is unreadable to anyone else.
The primary exfiltration destination is a public GitHub repository whose description contains the string "Shai-Hulud: Here We Go Again". At the time of writing, GitHub contains roughly 1,300 public repositories matching that string, each serving as a drop point for a victim's encrypted credential bundle.

If the GitHub upload fails, the payload falls back to https://npm-cache[.]com:443/router, a domain registered on 2026-05-22 that appears to serve no legitimate purpose. This domain is fetched dynamically from an Ethereum smart contract at 0xE1f2395ee43e45A1556EC6438a88c31B83493103, allowing the attacker to rotate infrastructure at any time without touching the payload.
Self-replicating worm
Beyond stealing credentials, the payload actively uses them to spread the malware to other maintainers and repositories. It has two distinct infection vectors.
npm tarball infection
Using the stolen npm token, the payload calls https://registry.npmjs[.]org/-/npm/v1/tokens to list every package that token has publish rights to, then fetches and unpacks the current tarball for each one. Before republishing, it makes the following modifications:
	Bumps the patch version by one (e.g. 1.2.3 becomes 1.2.4)
	Adds "preinstall": "node setup.mjs" to the package scripts
	Injects setup.mjs and math_init.js (functionally identical to Math_Symbol.js) into the package

It then repacks and publishes the modified tarball to the registry.
This is how the worm propagates beyond the original maintainer. After the initial compromise of the keyv maintainer, we observed over 400 packages being infected through community spread. These second-generation infections are identifiable by the use of math_init.js rather than Math_Symbol.js, since they were seeded by the npm tarball injection worm.
GitHub repo infection
When the payload finds a ghs_ token, it commits into every branch it can reach, up to 50 branches per repo, working through the most recently active branches first and skipping dependabot and copilot branches. It adds malicious hooks to .claude/settings.json and .vscode/tasks.json so that the payload executes automatically the next time any developer opens the repository in VS Code or starts a Claude Code session inside it, with no npm install required. The commits are authored as claude with the email claude@users.noreply.github[.]com and carry the message chore: update config, blending in with real commits.
How Aikido detects this
If you are an Aikido user, check your central feed and filter on malware issues. This will surface as a 100/100 critical issue. Aikido rescans nightly, but we recommend triggering a manual rescan now.
If you are not yet an Aikido user, you can create an account and connect your repos. Our malware coverage is included in the free plan, no credit card required.
For broader coverage across your whole team, Aikido's Device Protection gives you visibility and control over the software packages installed on your team's devices. It covers browser extensions, code libraries, IDE plugins, and build dependencies, all in one place. Stop malware before it gets installed.
For future protection, consider Aikido Safe Chain (open source). Safe Chain sits in your existing workflow, intercepting npm, npx, yarn, pnpm, and pnpx commands and checking packages against Aikido Intel before install.
Indicators of Compromise (IOCs)
Files
	setup.mjs‍
	SHA-256 54dc7ea54a1317cca0e890a2770630cf7fa6c97813e0cb9d2caa93012b350668


	setup.mjs (community-spread version)
	SHA-256 fd3ca4007b225fdf8de7af4345a19179d5efa8c4bb9205f88cda806e5684b1eb


	Math_Symbol.js and math_init.js‍
	SHA-256 9fc2570b7cef51c1b8df116d144d11ff4096357be7d2c4c6367cfc2509cf1bcc



Network
	https://npm-cache[.]com:443/router — exfiltration endpoint
	eth-mainnet.nodereal[.]io request containing 0xE1f2395ee43e45A1556EC6438a88c31B83493103

Other
	Any public GitHub repository with description containing "Shai-Hulud: Here We Go Again" — these are the attacker-controlled repos used for credential exfiltration.

‍




Original: https://www.aikido.dev/blog/keyv-and-friends-compromised-in-npm-supply-chain-attack · Discussion
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Online ad giant Adform was hacked, proving once again why ad blockers are needed

this.weekinsecurity.com · 194 points · Discussion


        


        

    
        



    
        Online ads provider Adform was hacked. On July 27, the company began serving ads containing malicious code. The company says in its latest annual report that its serves 1.5 billion ads to people's devices daily.
According to security researcher Kevin Beaumont, who first revealed the incident, some of the code that Adform used to load its ads on its customers' websites was maliciously altered. The code was designed to trigger when it loaded in a victim's web browser.
The malicious code replaced a victim's crypto wallet address in their computer's clipboard with crypto wallet addresses controlled by the hacker. The code replaces the crypto addresses in the clipboard every three seconds, all but guaranteeing that the victim will inadvertently paste in the attacker's crypto wallet address and send their crypto to the hacker instead of its intended destination.
Per Beaumont's blog:
"This allows end user devices of downstream websites to be compromised with crypto stealing malware. Meaning if you visit example.com and they use Adform, example.com will compromise your device."
If you've ever needed another reason to use an ad-blocker, this is it. By blocking ads, you can prevent pervasive tracking, surveillance, and yes, even malware, from landing on your computer.


Adform has now disclosed the breach, but the company didn't say how it was initially compromised or how many people may have been affected. When I reached out to the company with questions about the incident, a spokesperson referred me instead to its public statement. 
Per its statement, Adform said it was still investigating if the hackers also took information about which websites a person visited; Adform said the code suggests this was possible.
I went to check out Adform's statement but couldn't at first, in large part because my ad blocker (uBlock Origin on desktop; Filtr/Wipr on iPhone) prevented Adform's entire domain from loading. Even had I visited a website that contained the malicious Adform code, this shows my ad blocker would have prevented the code from loading.
Practice safe browsing, use an ad-blocker.


~ ~


Thank you so much for reading ~this week in security~! I hope you enjoyed and found this article helpful. If you like it, please share a link on your social media! Please email me with any feedback, questions, or comments about this article: this@weekinsecurity.com. 
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Web security is too hard

textslashplain.com · 148 points · Discussion


		
It started innocently enough. I saw a tweet about a new product offering from one of my favorite companies, Cloudflare.









Neat! I clicked through to the site and there it is:









And huzzah!, my preferred handle, @ericlaw is still available. I’d better hurry to claim it before someone else gets it!




Since I’m already a long-time Cloudflare user, I just need to sign in. That makes sense, how else will they bind the handle to my account?









Easy peasy. I’m in. Looks like there’s just one more step, I gotta authorize the new feature?








But wait a sec! 




This looks exactly like one of those Consent Phishing attacks that have been so popular over the last few years! 




And wait, why is the entry point on cloudflare.pay, a site that doesn’t already have my credentials, rather than something within the cloudflare.com domain which does (e.g. cloudflare.com/pay)? There is no inherent technical relationship between a .com domain and a .pay domain. Domain names under the.pay sTLD are available to anyone with $20 (unlike, e.g. .bank which requires more vetting), so there’s nothing that would stop me from registering my own cloudflarepayments.pay domain name in just a few minutes. 
And why doesn’t Cloudflare’s permission site recognize its own company’s feature? And that green checkmark looks suspicious as heck– an attacker could probably just shove that emoji inside their misleading display name, the same way that folks trying to phish Microsoft email accounts use misleading app names and icons:





Fake Outlook OAuth phishing request




The guys at Cloudflare are geniuses who know their stuff. This has got to be an attack. It’s a clever one — I was feeling such a sense of urgency because I wanted to “win” the race to get my desired handle. Very very clever!




Unfortunately, the Cloudflare permission page doesn’t follow best practices, so there’s no “Report suspicious request” link I can use to let the Cloudflare folks know that their customers are under attack.




Let me go back to my Cloudflare dashboard and try to get to the Wallet feature from its sidebar. Hrm. It’s not there. Now, Wallet purports to be “a new feature”, so maybe the Dashboard just isn’t updated yet. A search of the docs turns up nothing. Let’s ask the AI agent in chat.




The very first thing the chat agent wants is access to my account:









This feels a little weird, but the page is still cloudflare.com so I guess I can give the thing access to things it already has access to. Weirdly, the AI agent first proposes that I grant it full control rather than read only access, which feels like a failure of the principle of least privilege, but I don’t actually need to ask an account specific question anyway. After granting read permission, the agent allows me to ask my question:









Oh, wow. Cloudflare says it really is an attack! Let’s report the phish right away!









A few minutes later… womp womp…









Oh dear.




After a few minutes of further frantic searching, it turns out that this is, in fact, a legitimate new Cloudflare product and a legitimate site, despite giving every indication of being a clever phishing attack. 




It further turns out that that suspicious green checkmark is not part of the app’s untrustworthy display name but instead a (poorly placed) security UI element that a user is expected to hover over to get the security details:









The Cloudflare folks apparently want security issues reported via HackerOne (which wouldn’t let me log in because the Cloudflare CAPTCHA HackerOne uses seems to be broken…).




When legitimate websites sometimes act very very phishy, consider how hard it must be for URL Reputation services like Microsoft SmartScreen and Google SafeBrowsing to block malicious sites without false positives as millions of new sites are added to the web every week. 




Lessons




Web Developers, please follow every best practice, I’m begging you:





	Host apps and content under your trusted domain name (e.g. cloudflare.com/pay or pay.cloudflare.com. If you must add a new name, link to it directly from a page on your trusted domain name.




	Show relevant security information in a trustworthy place when asking the user to make security decisions.




	Make it trivial to report scams, in context (e.g. on the permission request page).




	Test your security reporting flows to ensure they are monitored and function correctly.






Users: Try to stay safe out there. Think before you click, and if all else fails, wait.




Security Geeks: Never blame the victim– they’ve got an impossible job.




-Eric





	



Original: https://textslashplain.com/2026/08/04/security-is-hard-yall/ · Discussion
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Mistral's Shieldstral: 3B open-weights model for multimodal moderation

mistral.ai · 143 points · Discussion

Shieldstral introduces a 3B open-weights multimodal safety classifier that outperforms models up to 7x its size by framing content moderation as a policy-adaptive question-answering task. Unlike traditional guardrail models, it accepts plain-language policies at inference time, unifying text and image safety evaluation without retraining. Released under Apache 2.0, it delivers calibrated safety scores across diverse benchmarks while running efficiently on a single 16GB NVIDIA GPU.
A 3B open-weights, policy-adaptive multimodal safety classifier that matches models up to 7x its size on text safety and sets a new state of the art on multimodal moderation.
“Does this content promote violence against a protected group? Is this image safe to show to a minor? Did the assistant refuse the request?”

Every product that ships a model needs to answer questions like these — but the right answer depends on the product, the audience, and the moment. The same content can be fine for a cybersecurity research tool and harmful on a mental-health platform. Most guardrail models bake a fixed taxonomy of harm categories into their weights, so re-targeting them to a new deployment context means retraining. And because safety definitions differ across applications and domains, there is no single "correct" set of categories to model in the first place.
Shieldstral takes a different approach: you write the policy as a plain-language question at inference time, and the model returns a calibrated safety score. No retraining, one interface for text and images, and a verdict from a single token. Please refer to our technical report here.
As an inaugural member of the Open Secure AI Alliance with NVIDIA and other organizations, today we're releasing Shieldstral as open weights under Apache 2.0, available for download here. 
Moderation as a question
Shieldstral frames content moderation as a binary question-answering task. Each request has three parts:
	<Instruct> — the evaluation context, strictness, and (optionally) a definition of what counts as unsafe content.

	<Query> — a single yes/no question, e.g. "Does this content promote physical violence?"

	<Document> — the content to judge: a prompt, a response, a prompt–response pair, or an image with optional text.


At inference the model reads out only the yes and no logits and softmax-normalizes them into a continuous safety score. This one simple formulation does a lot of work: it unifies prompt classification, response moderation, refusal detection, and toxicity detection into a single problem; it lets policies live entirely in the prompt, so one checkpoint adapts to novel policies at deployment time.
Highlights
	Strong performance — matches or outperforms open guard models up to 7× its size across text safety, refusal detection, policy adaptability, and multimodal benchmarks.

	Adaptive and flexible — a single natural-language interface covers text, image, and text+image content across prompts, responses, and prompt–response pairs. Policies are supplied as free-form queries and re-targeted at inference time, without retraining.

	Small, trained on heterogeneous sources — a 3B model that runs on a single 16GB GPU, trained on real and synthetic data with diverse label formats and taxonomies, consolidated into one framework.

	Continuous safety score — returns a calibrated yes/no probability from a single forward pass, so you can threshold or rank by confidence rather than relying on a discrete label.

	Open — Apache 2.0 weights.


Benchmarks
We evaluate Shieldstral against open guard models up to 7x its size across four axes. All evaluation samples are held out from training.
	
	
	
	

How we built it
The core idea is that a small model can beat much larger ones if the data is right. Getting the data right meant solving four problems:
Unify heterogeneous data. Public safety datasets disagree on taxonomies, labels, and annotation conventions — from binary safe/unsafe flags to fine-grained multi-label taxonomies. We convert every dataset into the same instruction–query–document format with a per-dataset processor, and we vary the wording of instructions, queries, and prompt–response delimiters so the model generalizes across phrasing instead of overfitting to one style. We also calibrate strictness per source — strict for adversarial jailbreaks, lenient for response-quality data — so the model learns calibrated decision boundaries. This lets us consolidate sources that would otherwise be incompatible.
Teach discrimination, not memorization. If trained on a fixed set of policy labels, a model learns only to classify those predefined policies, rather than reasoning about the precise boundaries of a given policy. This prevents generalization to novel policies. Instead, we construct sets of deliberately similar, easily confused policies and ask an LLM to rewrite safe text into contrastive pairs: each rewrite is engineered to violate one policy but not its sibling. This trains the model to distinguish which specific policy a piece of content violates, a skill that transfers to unseen, user-defined policies at inference time.
Ground safety in images. Unsafe images can't be synthezised by an LLM the way text can, so visual safety data is scarce. We supplement limited moderation datasets with general-purpose image datasets as high-quality negatives, mutate queries to augment the dataset, and filter every image–query pair through a vision–language reranker to reduce mislabeled data and hallucinations.
Combine complementary checkpoints. We fine-tune with LoRA and merge — via SLERP — a checkpoint calibrated on public data, one that adds fine-grained policy discrimination from generated data, and the base instruct model. The merge recovers common policy calibration and policy adaptability in a single model, and instruction-following from the base model transfers to the moderation task.
Forge. We built Shieldstral end to end on Forge, our platform for training, aligning, and evaluating custom models. Forge managed the infrastructure, data and model sharding, metrics, and logging on top of state-of-the-art distributed training, so the team could stay focused on the data which is what determines the safety model's quality.
What's next
Shieldstral is a step toward moderation that adapts to context instead of forcing every product through one frozen taxonomy. We're continuing to push on multilingual coverage, longer-document robustness, and broader multimodal safety — and we'd love to see what the community builds on top of it.
BTW, we're hiring! If you want to help make AI better, see our careers page.




Original: https://mistral.ai/news/shieldstral/ · Discussion
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Waymo – Dallas Open to All

waymo.com · 129 points · Discussion

Starting today, anyone in Dallas can download the Waymo app and hail a fully autonomous ride. Since opening our service in February, we’ve welcomed nearly 150,000 riders in Dallas from our interest list to experience the safety, reliability, and magic of Waymo, and now we’re offering our service to everyone.
We’ve proudly helped Dallasites run errands, commute to work, and celebrate nights out with friends. Now, we’re going a step further to unlock a new way for tourists and other visitors to get around the city. We continue fully autonomous testing at Dallas Love Field Airport terminals and look forward to serving travelers there soon. And to get there efficiently, we’ll soon begin fully autonomous testing on Dallas freeways, which is the final step before offering these routes to public riders.
The Dallas community has embraced Waymo as a vital resource for expanding accessible and reliable transportation options across the region. Chris Justl, CEO, Epilepsy Foundation Texas, shared, "Waymo autonomous vehicles are not just the future—they’re a transformational step forward for the epilepsy community and anyone living with medical conditions that limit their ability to drive, creating a new pathway to safe, independent travel. At Epilepsy Foundation Texas, we’re proud to partner with Waymo to help bring this future to life across Texas.”
Rolling with Waymo in Dallas has never been easier. Simply download the Waymo app and ride today!




Original: https://waymo.com/blog/shorts/dallas-open-to-all/ · Discussion
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Everything I Know (1975)

bfi.org · 118 points · Discussion


		

			


	
		





Introduction




These thinking out loud lectures span 42 hours and examine in depth all of Fuller’s major inventions and discoveries from the 1927 Dymaxion house, car and bathroom, through the Wichita House, geodesic domes, and tensegrity structures, as well as the contents of Synergetics. Autobiographical in parts, Fuller recounts his own personal history in the context of the history of science and industrialization.




The stories behind his Dymaxion car, geodesic domes, World Game and integration of science and humanism are lucidly communicated with continuous reference to his synergetic geometry. Permeating the entire series is his unique comprehensive design approach to solving the problems of the world. Some of the topics Fuller covered in this wide ranging discourse include: architecture, design, philosophy, education, mathematics, geometry, cartography, economics, history, structure, industry, housing and engineering.




The “Everything I Know” video series is also available online at archive.org/details/buckminsterfuller.







Un-Edited, Un-Cut




The printed work below is a transcript of those lectures. Painstakingly typed word for word from audiotapes, these transcripts are minimally edited and maximally Fuller. In that vein you will run into unique Bucky-isms: special phrases, terminology, unusual sentence structures, etc. Because of this, as well as the sheer volume of words, we expect you may find places that need editing, refining and improving. Therefore, we invite you to participate! We hope that by your using it as an active resource you can, through your comments, suggestions and feedback, become a participant in the process of annotating, editing, footnoting, updating and illustrating the information it contains. This way it will become progressively more useful to more and more people. The more it is used the more useful it can become! Send us your edits by simply sending us a copy of the page(s) that you think need changes, marked with your suggestions and edits by email on our contact page. We will then make the appropriate adjustments to be integrated and published in the newer versions of the work over time.




We are grateful to make this work available and look forward to its evolution into an evermore useful, refined, and expanded document.




— The Buckminster Fuller Institute
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Why some people mow a lawn better than others

pudding.cool · 114 points · Discussion

You skipped the game, so here is just the optimal path. Is this what you would’ve done?
 
A few weeks ago, 30,954 people mowed the same lawn. This is what their paths looked like.
Many came close to the optimal path. 52% of people came within five moves of the best possible path, and 16% did it perfectly.
Many different approaches, yet similar, pretty good outcomes. Only 49 squares need to be covered, but people found 14,589 different ways to do it. Despite all that variety, the median person still hit 91% efficiency (within 5 moves).
For this small lawn, there are 12 different perfect solutions and people found them all.
But what were you actually solving?
Finding the best path through the squares is a classic computer science problem. No, don’t leave! We promise this won’t get too wonky.
Path planning problems
Solving the lawn mowing problem is formally called Coverage Path Planning, and is related to one of the most famous path planning problems in computer science: The Traveling Salesman Problem.
The premise is simple: a salesman must visit a set of cities exactly once and return to their starting point, all while taking the shortest possible route. A pizza delivery driver planning their stops or a trick-or-treater maximizing their candy haul is solving a version of this problem.
We wanted to create this mowing experiment after we read a study that found humans come impressively close to computer-calculated optimal solutions to this problem with fewer stops, and even do pretty good — just 11% less efficient than optimal — for 70+ stops. We recreated their chart below. As the stops increase, humans’ ability decreases. Would results be similar for mowing a lawn?
A slight detour, if we may. There are two main ways to tackle a problem like this. Simplifying things a bit, there are algorithms which guarantee the optimal path, and heuristics which use shortcuts to find a “good enough” path, fast.
Why do people need heuristics? If a salesperson had to visit just 10 cities and every possible route has to be checked, we’d surprisingly need to test 3.6 million of them. That number explodes exponentially as more cities are added.
15 cities and we’re at 1.3 trillion possible routes. 😱
20 cities balloons to 2.4 quintillion possible routes. 🤯
When problems are small, the approach doesn’t matter much, almost everything works. But as complexity grows, optimal becomes impossible and heuristics become necessary. This is true for both humans and computers. People both fall back on good-enough strategies when perfect is impractical.
A guided tour
Let’s replay a mowing session, director’s-cut style, with some commentary along the way. For this walkthrough, we’ll use a perfectly average run from a person who called themselves Bones. It took them 54 moves–five more than optimal. We recorded the timestamp of each move, so every hesitation or direction change left a data footprint.
  
We’ll rewind to the start and walk through it. Before Bones even made a move, they paused for 2.9 seconds. They were perfectly average here as well. Upon seeing the lawn revealed, they naturally paused to survey the lawn and, perhaps, made a plan.

Off went Bones! There was nothing to decide in the opening stretch until the fifth square. Continue right, or go down?

This is where paths first diverged. Bones barely hesitated (0.7s) and decided to go down, like 20% of other people. This is a critical moment that we’ll come back to shortly.

Bones plodded along the outside edge until they reached the bottom. Their first notable pause (2.4s) came when they realized they hit a dead end and had to retrace their steps.
  
After realizing their mistake, Bones turned around and re-mowed their first square to finish this section. To get to the other open section they had to backtrack through two more squares. Then it was mostly smooth sailing as they worked around the edges, then filled in the remaining squares in the middle.
  
What differentiated the best mowers from everyone else came down to a single critical decision. We can divide the lawn into two main sections: left and right. Bones completed the left section first. Because it dead-ends, the only path out was to retrace their steps, creating an inevitable backtrack.

If we look at where each person ended, we can see this play out. People three or more moves from optimal finished scattered across the lawn.

While those within two moves of optimal, including the 17% who were perfect, chose to mow the right side first so they could end their run on the left, having anticipated the dead-end trap.

One of those was a person whose real name was Sarah. We got in touch, and learned that she finished on the left intentionally. 
“I saw the dead end at the end and I was like, okay, that’s where I need to end as well, so don’t go that way first.”
  
Sarah knew a dead end meant the left section had to be reserved for the end to avoid backtracking. The pause data backed her up. Her longest hesitation came a square before the fork, before continuing to clear the right side.

Sarah also did something that appeared a bit unnatural. Instead of simply continuing straight a few times, she intuitively and preemptively turned in a snake-like pattern. This highlighted a key difference between real-life mowing and our simplified game, an approach that strong mowers exploited. Sarah, an avid gamer, seemed to recognize this strategy immediately.


Six lawns
That was one lawn. We built five levels, each bigger and more cluttered than the last, up to a 14x14 lawn with almost 200 squares to cover.
30,954 people made it through two required levels, and 8,912 people completed a few extra bonus ones. The green lines show the median optimality for each lawn. The light band represents how most people (80%) did.
We expected a decline. The Traveling Salesman Problem research suggests that people do worse as the problem grows. But optimality held around 90% whether the lawn took 26 moves or 177.
One caveat: we made the lawns bigger with different obstacle layouts at the same time, so we can’t say which mattered more. Performance was actually slightly better on the largest lawn than the previous two, which suggests that layout matters more than raw size.
Our best guess is the structure of a lawn itself. Where the Traveling Salesman Problem scatters nodes randomly, a lawn has structure, which lets people fall back on two strategies: decomposition and compression.
People decomposed the lawn into smaller, more manageable sections and solved them incrementally. Our interviewee Sarah described this perfectly.
“I take it piece by piece...I try to leave everything behind me finished.”
On the biggest lawn, she was explicit about why: holding the whole thing in her head wasn’t an option.
 “I’m not going to be able to plan all of this out...just even trying to remember all of it would be way too challenging.”
So she chunked things up. She cleared a section and moved on to the next. Textbook decomposition.
As people moved between rounds, they may have compressed what they learned into a mental model of the game, allowing them to identify patterns in more complex lawns and adapt their gameplay.
When you think
It seemed obvious to us that people who thought longer would mow better. Below, the 7,235 people who finished every lawn, plotted by pace (seconds spent per square, which normalizes time across lawn sizes) against how close to optimal they got. Pick any pace percentile on the x-axis and the spread of results looks about the same as at any other.
While there is a very small trend on the opposite ends for the top and worst mowers, if we told you how long someone took, you couldn’t guess how well they did. Technically speaking, time alone explains less than 5% of the variation in how people did (R2 of 4.9%).
We isolated just extended pause times (i.e., thinking) and the same trend held, but where they paused is a different story. Let’s take a look at level four as an example.
  Top 10% — seconds paused per square
  Infinity
 −Infinity+



   Bottom 10% — seconds paused per square
  Infinity
 −Infinity+




The best mowers (90th percentile) spent time thinking early as they traveled down the first column, then thought more at the juncture between the two rock clusters on the bottom left: go toward the cluttered middle section, or clear the open space to the right first. They were able to intuit that they should finish in the dead-end pocket at the top in order to minimize backtracking. As a result, they didn’t need to pause once they reached the home stretch.
Meanwhile, the worst mowers (10th percentile) sped through the beginning and barely paused to think until a corner or edge forced them to, implying reacting, not planning. They only realized that the same pocket was a dead end once they were already in it, then had to stop, backtrack, and work out where to go from there.
The best mowers moved at about the same speed as everyone else, but they revisited far fewer squares. They spent their time at the forks and cruised through the rest. Below are two people who finished at the exact same time with different results.
We heard this in the interview too. Sarah, one of the best mowers, spent her attention unevenly on purpose. She had a theory about why.
“The bigger spaces have more cognitive load for you to figure out what the best path is. Whereas the smaller spaces...there are fewer decisions to make.”
She planned the tight, trap-prone sections carefully and winged it on the open ones.
So it’s not about thinking more or faster, but when thinking happens. That’s what a good heuristic does: it spends your attention on the decisions that matter and nothing on the ones that don’t.
Good luck not thinking about this the next time you mow a lawn!
Explore
Below is a little playground. Pick a lawn and mow it, or explore where people paused, backtracked, and finished.
move: 1
   use the arrow keys to move


Data and Methods
Data is a snapshot of the live experiment as of July 31, 2026. There was a pause in the experiment after the second level to collect demographic information. Later levels were optional and presented as bonus rounds, so fewer people played them.
The scatterplot chart from the Traveling Salesman study is approximated based on the image in the study since data weren’t provided.
Pace is seconds per required square, not per square someone actually mowed. If we divided by their real move count, a longer path would both hurt their optimality and inflate their move count, which would make the comparison circular.
To find optimal efficiency, we ran algorithms that solved each lawn exhaustively. The optimal solution included backtracks on some levels.
The 4.8% R2 value comes from a linear fit of pace percentile against optimality percentile among people who finished every lawn.
We interviewed one participant, Sarah, over video after she gave permission to use her real name. Everyone else is referred to by the nickname they entered during the game.
You can explore the raw user data on our Github.



Original: https://pudding.cool/2026/06/mow/ · Discussion
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"Clean" Code, Horrible Performance (2023)

computerenhance.com · 109 points · Discussion

This is a free bonus video from the Performance-Aware Programming series. It shows the real-world performance costs of following “clean code” guidelines. For more information about the course, please see the About page or the Table of Contents.
A lightly-edited transcript of the video appears below.
Some of the most-often repeated programming advice, especially to beginner programmers, is that they should be writing “clean” code. That moniker is accompanied by a long list of rules that tell you what you should do in order for your code to be “clean”.
A large portion of these rules don't actually affect the runtime of the code that you write. These sorts of rules cannot be objectively assessed, and we don't necessarily have to because they're fairly arbitrary at that point. However, several “clean” code rules — some of the ones most emphatically stressed — are things we can objectively measure because they do affect the runtime behavior of the code.
If you look at a “clean” code summary and pull out the rules that actually affect the structure of your code, you get:
	Prefer polymorphism to “if/else” and “switch”

	Code should not know about the internals of objects it’s working with

	Functions should be small

	Functions should do one thing

	“DRY” - Don’t Repeat Yourself


These rules are rather specific about how any particular piece of code should be created in order for it to be “clean”. What I would like to ask is, if we create a piece of code that follows these rules, how does it perform?
In order to construct what I would consider the most favorable case for a “clean” code implementation of something, I used existing example code contained in “clean” code literature. This way, I am not making anything up, I’m just assessing “clean” code advocates’ rules using the example code they give to illustrate those rules.
If you look at “clean” code examples, you'll often see an example like this:
/* ========================================================================
   LISTING 22
   ======================================================================== */

class shape_base
{
public:
    shape_base() {}
    virtual f32 Area() = 0;
};

class square : public shape_base
{
public:
    square(f32 SideInit) : Side(SideInit) {}
    virtual f32 Area() {return Side*Side;}
    
private:
    f32 Side;
};

class rectangle : public shape_base
{
public:
    rectangle(f32 WidthInit, f32 HeightInit) : Width(WidthInit), Height(HeightInit) {}
    virtual f32 Area() {return Width*Height;}
    
private:
    f32 Width, Height;
};

class triangle : public shape_base
{
public:
    triangle(f32 BaseInit, f32 HeightInit) : Base(BaseInit), Height(HeightInit) {}
    virtual f32 Area() {return 0.5f*Base*Height;}
    
private:
    f32 Base, Height;
};

class circle : public shape_base
{
public:
    circle(f32 RadiusInit) : Radius(RadiusInit) {}
    virtual f32 Area() {return Pi32*Radius*Radius;}
    
private:
    f32 Radius;
};
It’s a base class for a shape with a few specific shapes derived from it: circle, triangle, rectangle, square. We then have a virtual function that computes the area.
Like the rules demand, we are preferring polymorphism. Our functions do only one thing. They are small. All that good stuff. So we end up with a “clean” class hierarchy, with each derived class knowing how to compute its own area, and storing the data required to compute that area.
If we image using this hierarchy to do something — say, finding the total area of a series of shapes that we pass in — we would expect to see something like this:
/* ========================================================================
   LISTING 23
   ======================================================================== */

f32 TotalAreaVTBL(u32 ShapeCount, shape_base **Shapes)
{
    f32 Accum = 0.0f;
    for(u32 ShapeIndex = 0; ShapeIndex < ShapeCount; ++ShapeIndex)
    {
        Accum += Shapes[ShapeIndex]->Area();
    }
    
    return Accum;
}
You'll notice I haven't used an iterator here because there was nothing in the rules that suggested you had to use iterators. As such, I figured I would give “clean” code the benefit of the doubt and not add any kind of abstracted iterator that might confuse the compiler and lead to worse performance.
You may also notice that this loop is over an array of pointers. This is a direct consequence of using a class hierarchy: we have no idea how big in memory each of these shapes might be. So unless we were going to add another virtual function call to get the data size of each shape, and use some kind of a variable skipping procedure to go through them, we need pointers to find out where each shape actually begins.
Because this is an accumulation, there's a loop-carried dependency here which might slow the loop down. Since accumulation can be reordered arbitrarily, I also wrote a hand-unrolled version just to be safe:
/* ========================================================================
   LISTING 24
   ======================================================================== */

f32 TotalAreaVTBL4(u32 ShapeCount, shape_base **Shapes)
{
    f32 Accum0 = 0.0f;
    f32 Accum1 = 0.0f;
    f32 Accum2 = 0.0f;
    f32 Accum3 = 0.0f;
    
    u32 Count = ShapeCount/4;
    while(Count--)
    {
        Accum0 += Shapes[0]->Area();
        Accum1 += Shapes[1]->Area();
        Accum2 += Shapes[2]->Area();
        Accum3 += Shapes[3]->Area();
        
        Shapes += 4;
    }
    
    f32 Result = (Accum0 + Accum1 + Accum2 + Accum3);
    return Result;
}
If I run these two routines in a simple test harness, I can get a rough measure of the total number of cycles per shape that are required to do that operation:


The harness times the code in two different ways. The first way is running the code only once, to show what happens in an arbitrary “cold” state — the data should be in L3 but L2 and L1 have been flushed, and the branch predictor has not “practiced” on the loop.
The second way is running the code many times repeatedly, to see what happens when the cache and branch predictor are operating in their most favorable way for the loop. Note that none of these are hard-core measurements, because as you’ll see, the differences we’ll be looking at are so large that we don’t need to break out any serious analysis tools.
What we can see from the results is there's not much of a difference between the two routines. It's around 35 cycles to do the “clean” code area calculation on a shape. Maybe it gets down more towards 34 sometimes if you're really lucky.
So 35 cycles is what we can expect from following all the rules. What would happen if instead we violated just the first rule? Instead of using polymorphism here, what if we just use a switch statement instead1?
Here I've written the exact same code, but instead of writing it using a class hierarchy (and therefore, at runtime, a vtable), I've written it using an enum and a shape type that flattens everything into one struct:
/* ========================================================================
   LISTING 25
   ======================================================================== */

enum shape_type : u32
{
    Shape_Square,
    Shape_Rectangle,
    Shape_Triangle,
    Shape_Circle,
    
    Shape_Count,
};

struct shape_union
{
    shape_type Type;
    f32 Width;
    f32 Height;
};

f32 GetAreaSwitch(shape_union Shape)
{
    f32 Result = 0.0f;
    
    switch(Shape.Type)
    {
        case Shape_Square: {Result = Shape.Width*Shape.Width;} break;
        case Shape_Rectangle: {Result = Shape.Width*Shape.Height;} break;
        case Shape_Triangle: {Result = 0.5f*Shape.Width*Shape.Height;} break;
        case Shape_Circle: {Result = Pi32*Shape.Width*Shape.Width;} break;
        
        case Shape_Count: {} break;
    }
    
    return Result;
}
This is the “old school” way you would have written this before “clean” code.
Note that because we no longer have specific datatypes for every shape variant, if a type doesn’t have one of the values in question (like “height”, for example), it simply doesn’t use it.
Now, instead of getting the area from a virtual function call, a user of this struct gets it from a function with a switch statement: exactly the thing that a “clean” code lecture would tell you to neverever do. Even so, you’ll note that the code, despite being much more concise, is basically the same. Each case of the switch statement is just the same code as the corresponding virtual function in the class hierarchy.
For the summation loops themselves, you can see that they are nearly identical to the “clean” version:
/* ========================================================================
   LISTING 26
   ======================================================================== */

f32 TotalAreaSwitch(u32 ShapeCount, shape_union *Shapes)
{
    f32 Accum = 0.0f;
    
    for(u32 ShapeIndex = 0; ShapeIndex < ShapeCount; ++ShapeIndex)
    {
        Accum += GetAreaSwitch(Shapes[ShapeIndex]);
    }

    return Accum;
}

f32 TotalAreaSwitch4(u32 ShapeCount, shape_union *Shapes)
{
    f32 Accum0 = 0.0f;
    f32 Accum1 = 0.0f;
    f32 Accum2 = 0.0f;
    f32 Accum3 = 0.0f;
    
    ShapeCount /= 4;
    while(ShapeCount--)
    {
        Accum0 += GetAreaSwitch(Shapes[0]);
        Accum1 += GetAreaSwitch(Shapes[1]);
        Accum2 += GetAreaSwitch(Shapes[2]);
        Accum3 += GetAreaSwitch(Shapes[3]);
        
        Shapes += 4;
    }
    
    f32 Result = (Accum0 + Accum1 + Accum2 + Accum3);
    return Result;
}
The only difference is that instead of calling a member function to get the area, we call a regular function. That’ sit.
However, you can already see an immediate benefit from using the flattened structure as compare to a class hierarchy: the shapes can just be in an array, no pointers necessary. There is no indirection because we’ve made all our shapes the same size.
Plus, we get the added benefit that the compiler can now see exactly what we're doing in this loop, because it can just look at the GetAreaSwitch function and see the entire codepath. It doesn’t have to assume that anything might happen in some virtualized area function only known at run-time.
So with those benefits, what can the compiler do for us? If I run all four together now, these are the results:


When we look at the results, we see something rather remarkable: just that one change — writing the code the old fashioned way rather than the “clean” code way — gave us an immediate 1.5x performance increase. That’s a free 1.5x for not doing anything other than removing the extraneous stuff required to use C++ polymorphism.
So by violating the first rule of clean code — which is one of its central tenants — we are able to drop from 35 cycles per shape to 24 cycles per shape, impling that code following that rule number is 1.5x slower than code that doesn’t. To put that in in hardware terms, it would be like taking an iPhone 14 Pro Max and reducing it to an iPhone 11 Pro Max. It's three or four years of hardware evolution erased because somebody said to use polymorphism instead of switch statements.
But we're only just getting started.
What if we broke more rules? What if we also broke the second rule, “no internal knowledge”? What if our functions could use knowledge of what they were actually operating on to make themselves more efficient?
If you look back at the get area switch statement, one of the things you can see is that all the area computations are similar:
        case Shape_Square: {Result = Shape.Width*Shape.Width;} break;
        case Shape_Rectangle: {Result = Shape.Width*Shape.Height;} break;
        case Shape_Triangle: {Result = 0.5f*Shape.Width*Shape.Height;} break;
        case Shape_Circle: {Result = Pi32*Shape.Width*Shape.Width;} break;
They all do something like width times height, or width times width, optionally with a coefficient like π. and then they're gonna multiply by half in the case of a triangle or pie in the case of a circle, something like this.
This is actually one of the reasons that — unlike “clean” code advocates — I think switch statements are great! They make this kind of pattern very easy to see. When your code is organized by operation, rather than by type, it’s straightforward to observe and pull out common patterns. By contrast, if you were to look back at the class version, you would probably never notice this kind of pattern because not only is there a lot more boilerplate in the way, but “clean” code advocates recommend putting each class in a separate file, making it even less likely you’ll ever notice something like this.
So architecturally I disagree with class hierarchies in general, but that's beside the point. The only point I really want to make right now is that we can simplify this switch statement quite a bit by noticing the pattern.
And remember: this is not an example that I picked! This is the example that clean code advocates themselves use for illustrative purposes. So I didn’t intentionally pick an example where you happen to be able to pull out a pattern — it’s just very likely that you can do this, because most things of similar type have similar algorithmic structure, so as expected, it happens here.
To exploit this pattern, we can introduce a simple table that says what the coefficient is that we need to use for each type. If we then make our single-parameter types like circle and square duplicate their width into their height, we can make a dramatically simpler function for area:
/* ========================================================================
   LISTING 27
   ======================================================================== */

f32 const CTable[Shape_Count] = {1.0f, 1.0f, 0.5f, Pi32};
f32 GetAreaUnion(shape_union Shape)
{
    f32 Result = CTable[Shape.Type]*Shape.Width*Shape.Height;
    return Result;
}
The two summation loops for this version are exactly the same — they don’t have to be changed, they can just call GetAreaUnion instead of GetAreaSwitch, and be otherwise identical.
Let's see what happens if we run this new version against our previous loops:


What you can see here is that by taking advantage of what we know about the actual types we have — effectively switching from a type-based mindset to a function-based mindset — we get a massive speed increase. We've gone from a switch statement that was merely 1.5x faster to a table-driven version that’s fully 10x faster or more on the exact same problem.
And to do this, we used nothing other than one table lookup and a single line of code! It’s not only much faster, it’s also much less semantically complex. It’s less tokens, less operations, less lines of code.
So by fusing our data model with our desired operation, rather than demanding that the operation not know the internals, we got all the way down to the 3.0-3.5 cycles per shape range. That's a 10x speed improvement over the “clean” code version that follows the first two rules.
10x is so large a performance increase, it's not even possible to put it in iPhone terms because iPhone benchmarks don't go back far enough. If I went all the way back to the iPhone 6, which is the oldest phone still showing up on modern benchmarks, it's only about three times slower than the iPhone 14 Pro Max. So we can't even use phones anymore to describe this difference.
If we were to look at single-thread desktop performance, a 10x speed improvement is like going from the average CPU mark today all the way back to the average CPU mark from 2010! The first two rules of the “clean code” concept wipe out 12 years of hardware evolution, all by themselves. 
But as shocking as that is, this test if only doing a very simple operation. We’re not really using “functions should be small” and “functions should do only one thing” much, because we only have one very simple thing to do in the first place. What if we add another aspect to our problem so that we can follow those rules more directly?
Here I have written the exact same hierarchy that we had before, but this time I’ve added one more virtual function which tells us the number of corners each shape has:
/* ========================================================================
   LISTING 32
   ======================================================================== */

class shape_base
{
public:
    shape_base() {}
    virtual f32 Area() = 0;
    virtual u32 CornerCount() = 0;
};

class square : public shape_base
{
public:
    square(f32 SideInit) : Side(SideInit) {}
    virtual f32 Area() {return Side*Side;}
    virtual u32 CornerCount() {return 4;}
    
private:
    f32 Side;
};

class rectangle : public shape_base
{
public:
    rectangle(f32 WidthInit, f32 HeightInit) : Width(WidthInit), Height(HeightInit) {}
    virtual f32 Area() {return Width*Height;}
    virtual u32 CornerCount() {return 4;}
    
private:
    f32 Width, Height;
};

class triangle : public shape_base
{
public:
    triangle(f32 BaseInit, f32 HeightInit) : Base(BaseInit), Height(HeightInit) {}
    virtual f32 Area() {return 0.5f*Base*Height;}
    virtual u32 CornerCount() {return 3;}
    
private:
    f32 Base, Height;
};

class circle : public shape_base
{
public:
    circle(f32 RadiusInit) : Radius(RadiusInit) {}
    virtual f32 Area() {return Pi32*Radius*Radius;}
    virtual u32 CornerCount() {return 0;}
    
private:
    f32 Radius;
};
A rectangle has four corners, a triangle has three, a circle has none, etc. I'm then going to change the definition of the problem from computing the sum of the areas of a series of shapes, to computing the sum of the corner-weighted areas, which I’m going to define as one over one plus the number of corners.
Much like the area summation, there's no reason for this, I’m just trying to work within the example. I added the simplest possible thing I could think of, then did some very basic math on it.
To update the “clean” summation loop, we add the necessary math and the additional virtual function call:
f32 CornerAreaVTBL(u32 ShapeCount, shape_base **Shapes)
{
    f32 Accum = 0.0f;
    for(u32 ShapeIndex = 0; ShapeIndex < ShapeCount; ++ShapeIndex)
    {
        Accum += (1.0f / (1.0f + (f32)Shapes[ShapeIndex]->CornerCount())) * Shapes[ShapeIndex]->Area();
    }
    
    return Accum;
}

f32 CornerAreaVTBL4(u32 ShapeCount, shape_base **Shapes)
{
    f32 Accum0 = 0.0f;
    f32 Accum1 = 0.0f;
    f32 Accum2 = 0.0f;
    f32 Accum3 = 0.0f;
    
    u32 Count = ShapeCount/4;
    while(Count--)
    {
        Accum0 += (1.0f / (1.0f + (f32)Shapes[0]->CornerCount())) * Shapes[0]->Area();
        Accum1 += (1.0f / (1.0f + (f32)Shapes[1]->CornerCount())) * Shapes[1]->Area();
        Accum2 += (1.0f / (1.0f + (f32)Shapes[2]->CornerCount())) * Shapes[2]->Area();
        Accum3 += (1.0f / (1.0f + (f32)Shapes[3]->CornerCount())) * Shapes[3]->Area();
        
        Shapes += 4;
    }
    
    f32 Result = (Accum0 + Accum1 + Accum2 + Accum3);
    return Result;
}
I could argue that I should pull this out into another function, adding yet another layer of indirection. But again, to give the “clean” code the benefit of the doubt, I will leave it explicitly in there.
To update the switch-statement version, we make essentially the same changes. First, we add another switch statement for the number of corners, with cases that exactly mirror the hierarchy version:
/* ========================================================================
   LISTING 34
   ======================================================================== */

u32 GetCornerCountSwitch(shape_type Type)
{
    u32 Result = 0;
    
    switch(Type)
    {
        case Shape_Square: {Result = 4;} break;
        case Shape_Rectangle: {Result = 4;} break;
        case Shape_Triangle: {Result = 3;} break;
        case Shape_Circle: {Result = 0;} break;
        
        case Shape_Count: {} break;
    }
    
    return Result;
}
Then we compute the exact same thing as the hierarchy version:
/* ========================================================================
   LISTING 35
   ======================================================================== */

f32 CornerAreaSwitch(u32 ShapeCount, shape_union *Shapes)
{
    f32 Accum = 0.0f;
    
    for(u32 ShapeIndex = 0; ShapeIndex < ShapeCount; ++ShapeIndex)
    {
        Accum += (1.0f / (1.0f + (f32)GetCornerCountSwitch(Shapes[ShapeIndex].Type))) * GetAreaSwitch(Shapes[ShapeIndex]);
    }

    return Accum;
}

f32 CornerAreaSwitch4(u32 ShapeCount, shape_union *Shapes)
{
    f32 Accum0 = 0.0f;
    f32 Accum1 = 0.0f;
    f32 Accum2 = 0.0f;
    f32 Accum3 = 0.0f;
    
    ShapeCount /= 4;
    while(ShapeCount--)
    {
        Accum0 += (1.0f / (1.0f + (f32)GetCornerCountSwitch(Shapes[0].Type))) * GetAreaSwitch(Shapes[0]);
        Accum1 += (1.0f / (1.0f + (f32)GetCornerCountSwitch(Shapes[1].Type))) * GetAreaSwitch(Shapes[1]);
        Accum2 += (1.0f / (1.0f + (f32)GetCornerCountSwitch(Shapes[2].Type))) * GetAreaSwitch(Shapes[2]);
        Accum3 += (1.0f / (1.0f + (f32)GetCornerCountSwitch(Shapes[3].Type))) * GetAreaSwitch(Shapes[3]);
        
        Shapes += 4;
    }
    
    f32 Result = (Accum0 + Accum1 + Accum2 + Accum3);
    return Result;
}
Just like in the total area version, the code looks almost identical between the class hierarchy implementation and the switch implementation. The only difference is whether we call a virtual function or go through a switch statement.
Moving on to the table-driven case, you can see how awesome it actually is when we fuse operations and data together! Unlike all the other versions, in this version, the only thing that has to change is the values in our table! We don't actually have to get secondary information about our shape — we can weld both the corner count and the area coefficient directly into the table, and the code stays exactly the same otherwise:
/* ========================================================================
   LISTING 36
   ======================================================================== */

f32 const CTable[Shape_Count] = {1.0f / (1.0f + 4.0f), 1.0f / (1.0f + 4.0f), 0.5f / (1.0f + 3.0f), Pi32};
f32 GetCornerAreaUnion(shape_union Shape)
{
    f32 Result = CTable[Shape.Type]*Shape.Width*Shape.Height;
    return Result;
}
If we run all of these “corner area” functions, we can look at how their performance is affected by the addition of the second shape property:


As you can see, these results are even worse for the “clean” code. The switch statement version, which was previously only 1.5x faster, is now nearly 2x faster, and the lookup table version is nearly 15x faster.
This demonstrates the even deeper problem with “clean” code: the more complex you make the problem, the more these ideas harm your performance. When you try to scale up “clean” techniques to real objects with many properties, you will suffer these pervasive performance penalties everywhere in your code.
The more you use the “clean” code methodology, the less a compiler is able to see what you're doing. Everything is in separate translation units, behind virtual function calls, etc. No matter how smart the compiler is, there’s very little it can do with that kind of code.
And to make matters worse, there’s not much you can do with that kind of code either! As I showed before, simple things like pulling values out into a table and removing switch statements are simple to achieve if your codebase is architected around it’s functions. If instead it is architected around it’s types, it is much more difficult — perhaps even impossible without extensive rewrites.
So we've gone from a 10x speed difference to a 15x speed difference just be adding one more property to our shapes. That's like pushing 2023 hardware all the way back to 2008! Instead of erasing 12 years, we're erasing 14 years just by adding one new parameter to our definition of the problem.
That's horrible in and of itself. But you'll notice, I haven’t even mentioned optimization yet! Other than ensuring there wasn’t a loop-carried dependency, for testing purposes, I haven’t optimized anything!
Here's what it looks like if I run these routines against a lightly optimized AVX version of the same calculation:


The speed differences range from 20-25x — and of course, none of the AVX-optimized code uses anything remotely like “clean” code principles.
So that’s four rules down the drain. What about number five?
Honestly, “don’t repeat yourself” seems fine. As you saw from the listings, we didn't really repeat ourselves much. Maybe if you count the four-accumulator unrolled versions we did, but that was just for demonstration purposes. You don’t actually have to have both routines unless you’re doing timings like this.
If “DRY” means something more stringent — like don't build two different tables that both encode versions of the same coefficients — well then I might disagree with that sometimes, because we may have to do that for reasonable performance. But if in general “DRY” just means don't write the exact same code twice, that sounds like reasonable advice.
And most importantly, we don’t have to violate it to write code that gets reasonable performance.
So out of the five clean code things that actually affect code structure, I would say you have one you might want to think about and four you definitely shouldn't. Why? Because as you may have noticed, software is extremely slow these days. It performs very, very poorly compared to how fast modern hardware can actually do the things we need our software to do.
If you ask why software is slow, there are several answers. Which one is most dominant depends on the specific development environment and coding methodology.
But for a certain segment of the computing industry, the answer to “why is software so slow” is in large part “because of ‘clean’ code”. The ideas underlying the “clean” code methodology are almost all horrible for performance, and you shouldn’t do them.
The “clean” code rules were developed because someone thought they would produce more maintainable codebases. Even if that were true, you’d have to ask, “At what cost?”
It simply cannot be the case that we're willing to give up a decade or more of hardware performance just to make programmers’ lives a little bit easier. Our job is to write programs that run well on the hardware that we are given. If this is how bad these rules cause software to perform, they simply aren't acceptable.
We can still try to come up with rules of thumb that help keep code organized, easy to maintain, and easy to read. Those aren't bad goals! But these rules ain’t it. They need to stop being said unless they are accompanied by a big old asterisk that says, “and your code will get 15 times slower or more when you do them.”




Original: https://www.computerenhance.com/p/clean-code-horrible-performance · Discussion



16

Dates That Don't Exist (2015)

blog.yossarian.net · 101 points · Discussion



ENOSUCHBLOG

Programming, philosophy, pedaling.



    	Home

    	Tags

    	Series

    	Favorites

    	Archive

    
    	Main Site

    	TILs

    









  
    Jun 9, 2015

       

    
      
        Tags:
        
        
          programming
        
      
    

       

    
  










  This post is at least a year old.
  



Calendars and Missing Dates#


In 1582, under the inter gravissimas
papal bull, the Catholic world transitioned from the
Julian Calendar
to the Gregorian Calendar.
This new calendar shortened the length of the year from 365.25 days to
365.2425, a reduction of just 0.002%.


One side effect of this is the modern leap year system, in which every fourth
and 400th year is a leap year, but no other year divisible by 100 is. For
example, this means that 1900 was a normal year, 1904 was a leap year, and 2000
was also a leap year.


Another side effect (and the topic of today’s post) was that the Julian and
Gregorian calendars no longer agreed on the date. Calculating each from 1 to
to 1582 AD, the Julian calendar had slowly accumulated “drift” relative to the
Gregorian calendar, lagging eleven days behind it.


To correct for this drift, ten days had to be removed from the 1582 year,
converting the entire system from Julian to Gregorian. Selecting an appropriate
10-day span took nearly 20 years (owing in no small part to the Catholic
church’s reluctance to skip any holidays and desire to correct the Easter drift),
but eventually the span of October 5 to October 14 was chosen.


The end result? On the fourth of October, 1582, citizens of the Catholic world*
went to sleep and woke up ten days later, on the fifteenth of October, with a
new calendar.


In essence, then, those ten days in 1582 never happened and simply do not
exist within the Gregorian calendar system used almost universally in the West
today.


So, how well do programming languages handle this range of dates?


Ruby#


Right off the bat, Ruby does the right thing - it simply does not allow a
DateTime with an impossible Gregorian date to be created:


	1
2
3
4
5
6
7

	irb(main):001:0> require 'date'
=> true
irb(main):002:0> DateTime.new(1582, 10, 5) # October 5, 1582
ArgumentError: invalid date
	from (irb):2:in `new'
	from (irb):2
	from /usr/bin/irb:12:in `<main>'
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						From Wikipedia, the free encyclopedia

					



Nobel disease or Nobelitis is an informal term for the embrace of strange or scientifically unsound ideas by some Nobel Prize winners, usually later in life.[1][2][3]
It has been argued that the effect results, in part, from a tendency for Nobel winners to feel empowered by the award to speak on topics outside their specific area of expertise,[4][5] although it is unknown whether Nobel Prize winners are more prone to this tendency than other individuals.[6] Paul Nurse, co-winner of the 2001 Nobel Prize in Physiology or Medicine, warned later laureates against "believing you are expert in almost everything, and being prepared to express opinions about most issues with great confidence, sheltering behind the authority that the Nobel Prize can give you". Nurse also noted the media's role in reinforcing this tendency, observing that after receiving his Nobel Prize, journalists had begun to take him seriously when he commented on issues about which he knew little.[7]



While it remains unclear whether Nobel winners are statistically more prone to critical thinking errors than other scientists, the phenomenon provides an existence proof that being an authority in one field does not necessarily make one an authority in any other field, and, to the extent that winning a Nobel Prize serves as a proxy indicator of scientific brilliance and high general intelligence, such characteristics are not incompatible with irrationality.[8][6]


Nobel disease demonstrates that, for some prize winners, being universally hailed as correct appears to bolster the individual laureate's confirmation bias more than it does their skepticism.[9] Milton Friedman, winner of the Nobel Memorial Prize in Economic Sciences in 1976, said this of the Nobel disease as it relates to his economic thinking towards an "antidote":[10]


I myself have been asked my opinion on everything from a cure for the common cold to the market value of a letter signed by John F. Kennedy. Needless to say the attention [from receiving a Nobel prize] is flattering, but also corrupting. Somehow we badly need an antidote for both the inflated attention granted a Nobel laureate in areas outside his competence and the inflated ego each of us is in danger of acquiring. My own field suggests one obvious antidote: competition through the establishment of many more awards. But a product that has been so successful is not easy to replace. Hence, I suspect that our inflated egos are safe for a good long time to come.[10]



Winners reported as examples
[edit]



Phillip Lenard won the 1905 Nobel Prize in Physics for his work on cathode rays. He was a supporter of the Nazi party, and promoted the idea of Deutsche Physik and Jewish physics.[8]



Alexis Carrel, winner of the 1912 Nobel Prize in Physiology or Medicine for the invention of the perfusion pump, became an advocate of eugenic policies in Vichy France.[8]



Charles Richet won the 1913 Nobel Prize in Physiology or Medicine for his research on anaphylaxis. He also believed in extrasensory perception, paranormal activity, dowsing, and ghosts.[6]



Linus Pauling won the 1954 Nobel Prize in Chemistry for his work on chemical bonds and the Nobel Peace Prize in 1962 for his peace activism. A decade before winning the first prize, he was diagnosed with Bright's disease, which he treated in part by ingesting vitamin supplements, which he claimed dramatically improved his condition. He later espoused taking high doses of vitamin C to reduce the likelihood and severity of experiencing the common cold. Pauling himself consumed amounts of vitamin C on a daily basis that were more than 120 times the recommended daily intake. He further argued that megadoses of vitamin C have therapeutic value for treating schizophrenia and for prolonging cancer patients' lives. These claims are not supported by the best available science.[8][1][2]


 
William Shockley, who shared the 1956 Nobel Prize in Physics with Walter Houser Brattain and John Bardeen for their invention of the point-contact transistor, believed in racialism and eugenics.[4][8]



James Watson was awarded the 1962 Nobel Prize in Physiology or Medicine, together with Francis Crick and Maurice Wilkins, "for their discoveries concerning the molecular structure of nucleic acids and its significance for information transfer in living material". Since at least 2000, Watson consistently and publicly claimed that black people are on average less intelligent than white people, and that exposure to sunlight in tropical regions and higher levels of melanin cause dark-skinned people to have a higher sex drive.[8][11][12]



Nikolaas Tinbergen won the 1973 Nobel Prize in Physiology or Medicine for discoveries concerning the organization and elicitation of individual and social behavior patterns in animals. During his Nobel acceptance speech, Tinbergen promoted the widely discredited[13] "refrigerator mother" hypothesis of the causation of autism. In 1985, Tinbergen coauthored a book with his wife[14] that recommended the use of "holding therapy" for autism, a form of treatment that is empirically unsupported and that can be physically dangerous.[1][8]



Brian Josephson won the Nobel Prize in Physics in 1973 for his prediction of the Josephson effect. Josephson has promoted a number of scientifically unsupported or discredited beliefs, including the homeopathic notion that water can somehow "remember" the chemical properties of substances diluted within it (cf. §Luc Montagnier); the view that transcendental meditation is helpful for bringing unconscious traumatic memories into conscious awareness; and the possibility that humans can communicate with each other by telepathy.[8]



Kary Mullis won the 1993 Nobel Prize in Chemistry for development of the polymerase chain reaction. Mullis disagreed with the scientifically accepted view that AIDS is caused by HIV, claiming that the virus is barely detectable in people with the disease. He also expressed doubt in the evidence for human-caused climate change. In his autobiography, Mullis professed a belief in astrology and wrote about an encounter with a fluorescent, talking raccoon that he suggested might have been an extraterrestrial alien.[4][8]



Louis J. Ignarro was one of three winners of the 1998 Nobel Prize in Physiology or Medicine for his research on nitric oxide as a signaling molecule in the cardiovascular system, which led to the development of new medications to treat cardiovascular disease, as well as of Viagra. In 2003, he became a consultant for Herbalife (which has been investigated for various kinds of dishonesty about its products). As a member of their Scientific Advisory Board, he helped to promote dubious dietary supplements. He studied the effects of his pet invention, Niteworks, on mice, and is known for saying, "What's good for mice is good for humans," an unverified statement.[8]



Luc Montagnier co-discovered HIV in 1983, for which he won the 2008 Nobel Prize in Physiology or Medicine. In 2009, in a non-peer-reviewed paper in a journal that he had founded, Montagnier claimed that solutions containing the DNA of pathogenic bacteria and viruses could emit low frequency radio waves that induce surrounding water molecules to become arranged into "nanostructures". He suggested water could retain such properties even after the original solutions were massively diluted, to the point where the original DNA had effectively vanished, and that water could retain the "memory" of substances with which it had been in contact – claims that place his work in close alignment with the pseudoscientific tenets of homeopathy (cf. §Brian Josephson). He further claimed that DNA sequence information could be "teleported" to a separate test tube of purified water via these radio waves. He explained this in the framework of quantum field theory.[15][2][16] He supported the scientifically discredited view that vaccines cause autism and has claimed that antibiotics are of therapeutic value in the treatment of autism.[8] During the COVID-19 pandemic, Montagnier promoted the idea that SARS-CoV-2 was deliberately created and escaped from a laboratory,[17][18] a claim which has been rejected by other virologists.[19]



Scott O. Lilienfeld et al. list more examples of "Nobel laureates who held/hold weird ideas": Pierre Curie, who participated in spiritual seances; John William Strutt, who "was fond of parapsychology"; J. J. Thomson, who was interested in psychic phenomena; Santiago Ramón y Cajal, who wrote a book "on hypnosis, spiritualism, and metaphysics"; Wolfgang Pauli, who, together with Carl Jung, "developed the concept of synchronicity"; Egas Moniz, for his belief that lobotomy can treat mental illnesses; Julian Schwinger, for his work on cold fusion; Ivar Giaever, for global warming skepticism; Arthur Schawlow, for his support of a subsequently debunked "technique of facilitated communication for autism"; and Richard Smalley, for promotion of anti-evolutionary ideas.[20]
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Highlights:
	The Warp Agent is now available as a standalone CLI that you can use anywhere – Ghostty, iTerm 2, VS Code, built-in Windows and Mac Terminals – and provides a superior experience for developers who do heavy terminal workflows
	The agent itself has built-in model-routing capabilities, comes with frontier and US-hosted open-weight models built in, and can even be customized with custom model routers.
	The CLI has native support for advanced agent workflows, like multi-agent orchestration and cloud agents.
	The CLI is built on Warp’s terminal infrastructure, which allows it to mux agent sessions natively – this unlocks capabilities beyond what is possible in other agents.

Today we are excited to launch the Warp Agent CLI, a new standalone CLI that lets you use the Warp Agent anywhere. It’s the same multi-model agent that’s built into Warp Terminal, now available in Ghostty, iTerm 2, VSCode, the built-in Windows terminal, or whatever terminal you prefer.
The Warp Agent CLI has everything you’d expect from a modern CLI coding agent: it’s a multi-model, cost-optimizing harness built for pro developers. Out of the box, you get access to frontier and open-weight models and auto-routing based on task complexity.
The CLI was truly built to fix gaps we were seeing with other agentic CLIs related to how well they integrate with the shell itself— especially important for developers doing real work in the terminal.
Technically, we accomplished this by building the CLI agent on top of Warp’s unique terminal infrastructure: think of our CLI agent as a built-in mux’er across agent sessions. This allows more natural interactions, like being able to switch directories in agent sessions, have the agent drive full-screen terminal commands (e.g. sqlite and mysql), and even run across ssh sessions with no remote binary install.
Let’s dive into the features that make the Warp Agent CLI extremely useful for folks who live in the terminal.
A multiplexing terminal agent
The Warp Agent CLI has a unique mux’ing architecture. Within an agent session, we are actually running and managing pty connections with a layer of indirection between the agent and the underlying shell, a similar architecture to how tmux works. The mux’ing is managed by Warp’s terminal infrastructure, so our agent is natively aware of terminal inputs and output (what we call “blocks” in Warp). This allows for a richer experience than any other CLI agent. Here are some of the features it unlocks.
Persistent sessions and remote agents
The Warp Agent CLI lets you switch directories while in an agent session, and even run agents on remote machines without installing remote binaries. This is all because the agent session continues even when the base “state” of the session changes.
Changing directories in an agent session.Persistent sessions are useful when you are working across multi-repo projects, or when you want agent assistance on cloud machines where you might have limited permissions to install software.
Agent-driven full-screen and interactive apps
You can run full-screen and interactive terminal apps like sqlite and python through the agent session. Warp Agent can also control those apps. So within a REPL you can ask our agent to write queries or interactively debug code. Or you can ask the agent to quit vim…
[image: Agent editing document using vim]Agent editing document using vimFor example, you can ask the Warp Agent to:
	Generate SQL queries within a REPL and interactively debug data issues
	Use a debugger like gdb to set breakpoints and debug running apps
	Monitor system performance with htop

Seamless terminal input: autodetection and tab-completion
As with other CLI agents, you can use `!` to run a shell command. But Warp CLI also supports natural language detection: we ship with a classifier that automatically distinguishes shell commands from prompts, and invokes either the shell or agent accordingly.
Command completion menu in WarpThe Warp Agent CLI has one of Warp Terminal’s flagship features: tab completions. Start typing a command, hit tab, and see suggestions for arguments and flags.
Great UI for advanced agent workflows
The Warp Agent CLI is built for the age of autonomous development, not just manually prompting agents. As such, it has full support for running cloud agents and orchestrating multi-agent workflows.
Unique to Warp, when you couple the Warp Agent with our cloud platform, our harness can delegate not just across subagents with different models, but with entirely different harnesses like Claude Code and Codex.
Choosing with agent harness to use for a cloud agentAutomatic agent orchestration
Warp’s agent is an orchestration agent. It delegates to subagents to break apart hard tasks, with a native interface that makes it easy to see what each orchestrated agent is doing. You can even use arrow keys to switch between subagent and orchestrator agent sessions.
[image: Warp managing subagents]Warp managing subagents with orchestrationCloud agent handoff
Start work in the CLI, then hand it off to the cloud when you want to close your laptop. All cloud agents are tracked centrally and can be monitored and steered via the web so you can continue work on the go.
Cloud agent handoff via slash commandCost-optimizing and customizable harness
Warp Agent is a pareto-efficient harness with auto-routing based on task complexity. Out of the box, it comes with access to frontier models and open-weight models.
We also have invested more to make open weight models great within our harness, with first class support for custom model routers where you define which models handle which tasks.
[image: Custom router configuration with a yaml file]Custom router configuration fileHow to get started
Install the CLI
Mac / Linux (Terminal):
Windows (PowerShell):
Configure inference
Once you’ve installed the CLI, you have three ways to get started:
	Purchase a subscription to Warp, starting at $18 a month for $20 of inference / month. If you have an existing Warp subscription, you’ll be able to login and get started immediately.
	Purchase ad hoc credits, now available without a monthly subscription, starting at $10.
	Add an API key, an OpenAI compatible endpoint, or log in with your SuperGrok subscription.

Give it a try today and let us know what you think!
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  I'm very excited to announce the 1.0 release of Perspec!

Perspec is a desktop app for correcting the perspective of images.
This is primarily useful for photos of documents and receipts,
but it can be used for any kind of image.



This has finally become the app I envisioned
when I started working on the project 9 years ago.
I didn't think it would take me this long to get here,
but I'm very happy with the result and I hope you'll like it too!

Initial Motivation

You're probably familiar with the scanner apps available for mobile phones, like
Adobe Scan, vFlat,
SwiftScan, … and numerous others.
Scanning functionality is also integrated into
Dropbox,
and these days even natively into iOS itself.

However, I don't like working on my phone and I'd rather just take photos of the documents and receipts
and deal with cleaning them up and organizing them on my computer another day.
There, I have a big screen, a keyboard, and a precise mouse,
which makes editing faster and more accurate.

Also, the mobile apps make some annoying technical decisions
in the name of giving users something they're familiar with.

For example:
If you store a document as a grayscale PNG,
you can get small file sizes without introducing any compression artifacts.
However, all the popular apps will give you a grayscale JPEG image
with a much bigger file size and worse image quality,
just because JPEG is what people are familiar with.

Or maybe I'm giving them too much credit
and they actually don't know that PNGs can
be smaller than JPEGs if the image contains large areas of uniform color,
whereas for normal photos, JPEGs are smaller than PNGs.
And no, converting it to PNG afterwards is not an option,
as by then the image already contains all the JPEG compression artifacts.

For example, let's compare the results of scanning the following document:

[image: Photo of research paper lying on table]

The other apps produce bigger files, and you can clearly see
the compression artifacts that degrade the result.
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Another thing that annoys me more than it should is the
ridiculous detection previews that seemingly every app includes these days:


While you're taking a photo, the app shows you a live overlay
of where it detects the document.
This, however, doesn't help you at all.
Just because it can detect the document correctly in the preview video feed
doesn't mean it will detect it correctly in the final photo.
Due to the higher resolution, different lighting (exposure times, flash, …),
and different contrast,
the detection will often be quite different in the final photo.

So all the preview is telling you
is that there is indeed a document in front of your camera,
which you already know since you placed it there. 🤦‍♂️

Lastly, and most importantly, I knew I could build
a better document detection algorithm for the kind of photos I was taking.
The detection in existing apps would often be slightly off,
even if you had a good picture
with good contrast between the document and the background.

Most apps use some kind of edge detection step in their pipeline,
as Dropbox explains here.
But I knew that documents and receipts often don't have straight edges
but rather wrinkled or curved ones.
When you try to match even just a slight curve with a straight line,
the endpoints will be quite far off.
So instead, the app should try to detect the corners and build up the document from there.
There is a detailed explanation of the computer vision techniques later in the post.

The Long Road to 1.0

I was still a student when I started working on Perspec
and had to scan a lot of stuff for my studies,
so I had plenty of motivation to build something like this.

Sure, you could also fix the perspective with Photoshop, Affinity Photo, or GIMP.
But the overhead is substantial:
Open each photo, find the perspective tool, drag the corners,
pick the right export settings, repeat for the next photo, and so on.
These tools are built to do everything with any image
and not to churn through 50 receipts as quickly as possible.
I wanted an app that's focused on this one task,
with a workflow that's as streamlined as possible.

My first iteration was a fully automatic CLI app called Perspectra,
implemented with Python and scikit-image.
You'd pass your image and it would try to detect and extract the document for you.
Simple as that.

Although I actually liked scikit-image —
feature-rich, yet more straightforward than OpenCV —
I quickly realized that I absolutely do not like Python.
But more importantly, I realized that I also needed a GUI
to fix incorrectly detected document boundaries,
as the fully automatic CV pipeline would never get all documents 100% right.

And how do you build a desktop app with a GUI?
Obviously with Haskell. 😝
Joking aside, I had recently started learning Haskell and was absolutely in love with it.
So naturally, I wanted to see if it could be used for building the desktop app.

As I didn't want to use Python any longer,
my next instinct was to use ImageMagick for the computer vision and image manipulation tasks,
as I had some experience with its features and capabilities.
The existing Haskell bindings
were rather lacking, so I opted to simply call magick as an external process.
While this mostly worked, it was always a pain to get it installed
and linked correctly across platforms,
and the performance was surprisingly bad for larger images.

Another obvious choice would have been OpenCV, but I had some bad memories of using it at university
(maybe it was just the C++ context …), and the Haskell bindings looked rather painful.

So, my next experiment was using the native Haskell image processing library
Hip.
With the help of its author @lehins himself
and @HanStolpo,
we were able to make it work at ZuriHac! (Thanks again!)

However, it was still missing some features that I wanted, like binarization with Otsu's Method.
While it was certainly possible to implement this in Hip,
I (for once) felt that Haskell's abstractions didn't really help with the task at hand
and only complicated things unnecessarily.
A for loop in C, by comparison, is conceptually very simple and just as fast as the Haskell code.
Luckily, C is a first-class citizen in Haskell
and it's very easy to bundle some C code and call it via Haskell's FFI.

Unfortunately, there didn't seem to be a straightforward C library
that I could hook up to Perspec without too many FFI headaches,
and so I started working on FlatCV —
a pure C library for computer vision and image manipulation.

I might have overdone it with the yak shaving here,
but since the whole project is a labor of love anyway,
why not go all the way? 😅

I'm quite happy with the experience of using C for the image manipulation algorithms,
and I was able to quickly build a fully functioning version with the necessary Haskell bindings.
Just recently, I released version 0.3.0,
and by now it has most of the basic operations you would expect from an image manipulation library.
I also ported some of the higher-level CV operations,
like adaptive binarization
and corner detection,
that I first implemented in Perspectra.

There are still plenty of opportunities to improve the performance of FlatCV:
SIMD, GPU usage,
streamed processing, etc.
However, as FlatCV isn't used in a real-time context (i.e., 60 fps),
the performance is already more than sufficient.

With FlatCV in place, I could finally implement the last missing piece for 1.0:
Automatic corner detection directly in Perspec.

Edge Detection vs. Corner Detection

Most scanner apps detect documents with a pipeline
along the lines of the one
described by Dropbox:


	Downscale the image

	Run an edge detection algorithm (e.g. Canny)

	Find the most prominent straight lines with a Hough transform

	Build quadrilaterals from the intersections of those lines
and score them to pick the best one



This works great for a perfectly flat sheet of paper on a high-contrast background.
But real documents are rarely perfectly flat:
Receipts are wrinkled, book pages are curved,
and paper that has been folded never lies completely flat either.
When you fit a straight line to a curved edge,
the intersections of the lines (i.e. the reconstructed corners)
can be quite off, even if the edge detection itself was perfect.

Perspec therefore approaches it from the other side:
Instead of looking for straight edges,
it segments the photo into document and background
and then derives the corners from the document's outline.
This is FlatCV's corner detection
pipeline in detail:


	Convert the image to grayscale and downscale it to 256×256 px.
(The detection doesn't need the full resolution, and this makes it fast.)

	Blur the image to get rid of noise and paper texture.

	Create an elevation map with a Sobel filter.
(Strong edges become mountain ridges.)

	Flood the elevation map with watershed segmentation:
The center of the image seeds the document basin
and the image border seeds the background basin.
The result is a binary mask of the document.

	Smooth the mask with a binary closing.

	Run a Förstner corner detector on the mask.
(Unlike the more popular Harris detector,
whose corners are shifted inwards,
the Förstner detector yields sub-pixel-accurate corner positions.)

	Sort the corner candidates and
keep the 4 corners with the largest angles.

	Scale the corner coordinates back up to the original resolution.
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The nice thing about this approach is that it never assumes straight edges.
The watershed happily follows a wrinkled document boundary,
and even on a crumpled receipt the corners are still locally well defined.

And if the detection does get it wrong,
you can simply drag the selection polygon into the right size and position.
The best of both worlds: automatic detection and manual correction.

Binarization Algorithms

Correcting the perspective is only half the story.
For documents and receipts, the other half is converting the photo
into a clean black & white image.
This is what the Save BW and Save BW Smooth buttons in Perspec do.

The task sounds trivial:
Every pixel darker than some threshold becomes black
and every other pixel becomes white.
The tricky part is picking the threshold.

The classic solution is Otsu's Method:
It builds a histogram of all gray values in the image
and then picks the threshold that best separates
the dark pixels (the text) from the bright pixels (the paper).
This works well … for evenly lit images.

Unfortunately, photos are seldom evenly lit.
There is often a brightness gradient or a shadow
cast by the person that's holding the camera or the camera itself.

The document scanning literature is full of locally adaptive algorithms
(e.g. Niblack and Sauvola) that compute an individual threshold
for every pixel based on its neighborhood.

FlatCV's smart black & white conversion,
however, uses a simpler trick to get away with a single global threshold:
It removes the shadows before thresholding.


	Convert the image to grayscale.

	Create a heavily blurred copy of it
(with a blur radius of roughly 10% of the image size).
All the text and details get averaged away
and what remains is basically just the illumination:
brightness gradients and soft shadows.

	Subtract the blurred copy from the grayscale image.
This keeps the high frequencies (the text)
and removes the low frequencies (the shadows).
The result is an evenly lit image.

	Apply a global threshold calculated with Otsu's Method.



For photos of printed documents,
I've found this to work just as well as — or even better than —
the more complicated locally adaptive algorithms,
while being faster and simpler to implement.

The Save BW button applies exactly this pipeline
and stores the result as a true 1-bit black & white image,
where every pixel is either fully black or fully white.

The new Save BW Smooth button goes one step further and uses
two thresholds (the Otsu threshold ± a small offset):
Pixels below the lower threshold become black,
pixels above the upper threshold become white,
and pixels in between keep a scaled gray value.
This yields anti-aliased edges, so the text doesn't look jagged,
while the file size stays almost as small.
That's why it's the recommended option
for documents, receipts, and whiteboards.
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What Else Is New in 1.0

The automatic corner detection is the headline feature,
but quite a few other things landed in
the 1.0 release:


	Support for Windows.
With macOS and Linux already covered,
Perspec now runs on all 3 major desktop operating systems.

	The edges of the selection polygon can now be dragged as well
(previously only the corners),
and grid lines make it easier to align the selection.

	A new "Select Files" view with a button
and drag-and-drop support for selecting images.

	The new Save BW Smooth export option that converts the image
to anti-aliased black & white.
This is now the recommended option for documents, receipts, and whiteboards.

	EXIF rotation data is now also handled for PNGs.

	An upgrade to the latest version of Brillo,
which brings an improved app design, button hover effects,
and per-OS default fonts.



Check out the changelog
for the full list of changes.

Installation

Prebuilt binaries for macOS, Windows, and Linux are also available on the
releases page,
and on macOS you can install it via my Homebrew tap:

brew install --cask ad-si/tap/perspec

However, you'll still need to buy a license
to get rid of the upgrade banner in those versions.

You can purchase a license for Perspec on either
itch.io or
Gumroad.
This gets you a license key,
which removes the annoying "please buy a license" messages in the app.

And even if you don't need the software yourself,
please consider buying it as a way to support the development of
Haskell desktop applications and computer vision software.

Once installed, you can either drop images onto the app window
or batch process them via the CLI:

perspec fix photos/*.jpeg
Next Steps

While the 1.0 release is a big milestone, there are still some features
that I would like to add.
Here is what I have planned for the upcoming releases:


	Fixed output sizes:
Force the output to standardized dimensions like A4 or US Letter,
so a scanned document ends up with the correct proportions and size.

	QR code detection:
Marcel Robitaille wrote a great post about
automating receipt ingestion
where a QR code next to the document is used to attach metadata.
I'd love to support such workflows out of the box.



If this sounds useful to you, give Perspec a try!
And if you run into any issues or have ideas for improvements,
please open an issue —
I'd love to hear your feedback!




  

  If you have any comments, thoughts, or other feedback
    feel free to write me
    @AdrianSieber.
    Thanks for your help! 😊




  




Original: https://adriansieber.com/announcing-perspec-1-0/ · Discussion
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sec.gov · 22 points · Discussion

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

Original: https://www.sec.gov/Archives/edgar/data/1795071/000179507126000002/xslFormDX01/primary_doc.xml · Discussion
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Launch HN: EdotEnv (YC S26) – Quant Trading RL Envs to Teach LLMs Research

edotenv.com · 19 points · Discussion

We are Rui and Michael and we’re building EdotEnv (https://edotenv.com): self-improving RL environments from Quant Trading workflows.With all the benchmaxxing around, evals saturate and become meaningless for model comparison. Useful benchmarks should increase in difficulty as models advance. Back in our Quant jobs, Michael and I saw that the market has exactly this property: markets became more efficient as people profited from trading inefficiencies, making new profitable strategies harder to find and old ones decay over time.
This makes markets an ideal, continuously evolving benchmark for LLM training. The hard part is to turn professional quant workflows into reliable training envs, as this is a very niche expertise.
In our environments, we give LLMs a quant trading workflow and evaluate their performance on out-of-sample data: build predictive features/ models, design a portfolio, backtest strategies, adapt continuously to market regimes. Each step is a task with different self-built tools. For example, a predictive feature building task gives the agent cleaned market data of time period [0,T] to research ideas, a backtesting tool to test created features at time t on [0, t], an execution tool to trade strategies with the new features on [t+1, T] and a final evaluation. Our reward isolates the agent's feature building skills and yet benefits from market properties.
From running SOTA models in our environments, we see that i) they seem to struggle with iterating deeply on research ideas, preferring broad shallow searches; ii) higher reasoning does not seem to increase performance and iii) agents do not understand trading, e.g. when losing money they stop trading instead of trading smarter. Check out our blogs for more details! https://edotenv.com/?tab=blog
Quant workflows are essentially applied ML research, long-horizon planning and continual learning. Through our envs, we teach these transferable research skills, rather than task specific answers. Our environments are closer to a realistic research workflow: we use real-world data instead of synthetic ones; our envs naturally contain noise and real trade-offs; our rewards are verifiable and immediate, with no need for an additional LLM judge or human expert.
We open sourced a sample task repository: https://github.com/MMcollab-dotcom/feature-engineering. We plan to sell continuously improving envs to AI labs/researchers/enterprises training their own agents, who are interested in ML modelling capabilities, continual learning, long horizon planning or Quant Research in general.
We'd love feedback from anyone trying out their own agents in our envs, for either eval or post training. And of course, we are always happy to discuss the future of trading with LLMs (and no, it should not be asking the LLM to read tea leaves and give you the stock to buy tomorrow). Looking forward to your comments!


Original: https://edotenv.com/ · Discussion
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Rebuilding and analysing 4 years of Wordle stats from WhatsApp chat logs

blog.omgmog.net · 18 points · Discussion

Yes, I’m still playing Wordle in 2026.
According to Wordle, I’ve played 1,559 games, I win 99% of the time, my current streak is 107 days and my longest is 278. Four numbers, and they’re mostly correct. What I don’t get is anything behind them. No per-game history. No way to compare a Tuesday to a Sunday. No sense of whether I’ve actually got better at this over four years.
Each day I’ve played, I’ve also shared the result to WhatsApp. Just a habit, not a data strategy, but it turns out that habit quietly built a far more detailed record than Wordle itself ever keeps. One I can finally ask my own questions of. So I looked into rebuilding my own copy of the data.
The problem with Wordle’s own stats
Since 30th June 2025, most of that data hasn’t even lived on the phone. It lives on my NYT account instead, server-side, which is exactly why today’s numbers survive a device switch, a cleared cache, a reinstall. I only know the precise date because of a fossil still sitting in my phone’s local storage: a key called wordle-legacy-stats-228392857, currentStreak and maxStreak both frozen at 234, with an embedded timestamp that decodes to that day.
{
  "wordle-legacy-stats-228392857": {
    "gamesPlayed": 1170,
    "gamesWon": 1162,
    "guesses": {
      "1": 4,
      "2": 65,
      "3": 323,
      "4": 440,
      "5": 263,
      "6": 67,
      "fail": 8
    },
    "currentStreak": 234,
    "maxStreak": 234,
    "lastWonDayOffset": 1472,
    "hasPlayed": true,
    "autoOptInTimestamp": 1706429323127,
    "hasMadeStatsChoice": false,
    "timestamp": 1751262931
  },
// ...
}


Right next to it sits wordle-stats-cutover-tooltip, just a boolean set to true, almost certainly the one-time notice flag for the move. The old key was never reset, just abandoned mid-run, and the handover to the account-based numbers happened cleanly enough that today’s 278 carried across intact.
Before that safety net existed, none of this was guaranteed. I switched from a Pixel 5a to a Pixel 7a in August 2024, nearly a year before any of this moved server-side, new device, new browser storage, no warning, whatever streak the old phone was tracking, gone. It’s happened at a bigger scale too. When the New York Times moved Wordle from Josh Wardle’s original site to nytimes.com in February 2022, plenty of players reported their streaks resetting in the migration, and my own earliest surviving share (puzzle #214) is from three weeks before that, so whatever I’d built up in Wordle’s first weeks almost certainly didn’t survive either.
Turning a WhatsApp export into data
WhatsApp can export a chat as a plain .txt file with timestamped lines, one message per entry (or per contiguous block, for anything spanning multiple lines like a Wordle share). Every message looks like this:
<dd>/<mm>/<yyyy>, <hh>:<mm> - <author>: <message>


Which gives me everything I need, the puzzle number, date, guess count, win or loss, and the guess-by-guess grid if I ever want to go further than aggregate stats.
I wrote a small Python script that parsed the export, keeping just my own messages and pulling out puzzle numbers, dates and results via regex.
19/01/2022, 22:10 - Max Glenister: Wordle 214 3/6

⬛⬛⬛⬛🟩
⬛⬛⬛⬛🟩
🟩🟩🟩🟩🟩
20/01/2022, 08:11 - Max Glenister: Wordle 215 5/6

⬛⬛⬛⬛⬛
⬛⬛⬛🟨⬛
🟨🟨⬛⬛⬛
🟩🟩🟨🟩⬛
🟩🟩🟩🟩🟩
21/01/2022, 08:17 - Max Glenister: Wordle 216 3/6

🟨⬛⬛⬛🟩
⬛🟩🟩🟩🟩
🟩🟩🟩🟩🟩


The actual extraction is one regex against the score line, plus a bit of logic to turn X/6 into a proper win or loss:
WORDLE_RE = re.compile(r"Wordle\s+([\d,]+)\s+([1-6X])/6", re.IGNORECASE)

match = WORDLE_RE.search(message)
puzzle_number = int(match.group(1).replace(",", ""))
guess_raw = match.group(2).upper()
won = guess_raw != "X"
guesses = int(guess_raw) if won else None

result = {
    "date": "2022-01-19",
    "puzzle_number": puzzle_number,
    "guesses": guesses,
    "won": won,
}


I ran that over the three messages above, and this is what comes out the other end:
[
    {"date": "2022-01-19", "puzzle_number": 214, "guesses": 3, "won": True},
    {"date": "2022-01-20", "puzzle_number": 215, "guesses": 5, "won": True},
    {"date": "2022-01-21", "puzzle_number": 216, "guesses": 3, "won": True},
]


From there it de-duplicated by puzzle number (in case I’d ever shared the same one twice) and condensed everything down to one plain CSV row per game:
date,puzzle_number,guesses,won
2022-01-19,214,3,True
2022-01-20,215,5,True
2022-01-21,216,3,True


That’s enough to compute streaks and gaps, and to slice the data however I like afterwards.
What the squares say
The export covered 1,552 games going back to puzzle #214 in mid-January 2022, about three months after Wordle’s public launch, 7 short of the 1,559 Wordle claims, probably days I played but never got round to sharing. My win rate across all of them is 99.42%, close enough to Wordle’s rounded 99% with only 9 losses in the entire run. The guess distribution skews heavily toward 4 guesses (590 games), with a long tail down to 4 lucky first-guess wins, unite, mouse, style and audio. That last one’s less luck than habit, audio’s one of my two usual openers alongside adieu. All four first-guess wins landed in a ten-month stretch between November 2022 and August 2023, and not once since, nearly three years now, probably the same dwindling supply of easy, well-known answers.
And the streak. My longest is 278 days, running from 9th November 2024 to 13th August 2025, which for once matches Wordle exactly, current streak 107 and max streak 278, both confirmed independently rather than just taken on trust. The satisfying part isn’t that Wordle was wrong, it’s that I no longer have to take its word for it. It ended on a single missed day, not a loss. Probably just a busy summer day with the kids, and it took me two days to even notice. The only gap in all of 2025, and still enough to end it, before the next streak picked up the very next day and ran another 204.
Most other gaps are shorter, 3 to 7 days, and cluster in 2022 and early 2023. The longest is 9 days in late November 2022, right around my birthday, so I’ll allow myself that one. From late 2023 onward the gaps mostly disappear and the streaks get long and dark green, which the heatmap makes obvious at a glance.
Since I’ve saved the actual grids and not just the guess counts, I can check whether a lucky green on the opener really helps. The grid rows themselves are just five-emoji lines, so pulling them out of a message is another regex, and checking for a green is just a string search on the first row:
GRID_ROW_RE = re.compile(r"[⬛⬜🟨🟩]{5}")

grid = [line for line in message.splitlines() if GRID_ROW_RE.fullmatch(line)]
had_green_opener = "🟩" in grid[0]


Puzzle #216 from earlier, 🟨⬛⬛⬛🟩, comes back True. It does help: a first guess with at least one green tile finishes in 3.79 guesses on average, against 4.11 when the opener comes back completely blank, a third of a guess saved just from one lucky letter landing in the right place.
Habits by day and time
None of that came with any day-by-day detail though, so I broke the guesses down by weekday to see if the solo school-run mornings (Tuesdays and Thursdays) actually cost me anything. They don’t, really. Games are almost perfectly even across the week, and the average guess count barely moves, 3.94 on Sundays up to 4.07 on Wednesdays. Win rate dips slightly on Fridays and Sundays (98.2-98.6%, against 100% on four other days), but nothing that lines up with the mornings I expected to be worse.
The losses tell a sharper story than the averages do. Four of my nine losses landed on a Sunday, three on a Friday, two on a Tuesday, and none at all on a Monday, Wednesday, Thursday or Saturday. My guess count doesn’t slip on weekends, but whatever’s behind a loss clearly favours them.
The day of the week didn’t move the needle, but the clock does. WhatsApp only knows when I hit send, not when I actually solved it, but even as a proxy it’s heavily front-loaded: 6am to 8am accounts for about 79% of all 1,552 shares, peaking hard at 7am, tailing off to almost nothing after lunchtime. That tracks with real life, the kids have me up by 5:30 or 6 most mornings, and by 8:30 I’ve had my second coffee, so Wordle happens somewhere in that window before the day properly starts.
Split by weekday and weekend though, and the shape changes. Weekdays peak hard and early, 7am alone accounts for 36% of all weekday shares, then drop off fast. Weekends are flatter and shift later, 8am and 9am each pick up a bigger share than they do on a weekday, a small but clear lie-in.
The trend over time
Monthly averages have crept up steadily, from a tight 3.7-3.8 guesses in early 2022 to 4.0-4.5 by 2025, well before the word-reuse period that kicks in from February 2026. That reads less like me getting worse at Wordle and more like the obvious five-letter words getting used up first, leaving the harder ones for later.
The NYT started reusing previously-answered words from February 2026 onward, having worked through most of their original ~2,300-word list, and five months on the average hasn’t really moved, still sitting around 4.0-4.3. If it does start dipping later, that’s not me suddenly getting better at Wordle, just more of these being repeats.
The final guess doesn’t rattle me much. 100 wins came right down to the sixth and last one, against 9 losses, so on the games that go the full distance I’m still pulling it off more than 91% of the time. Those close calls are becoming more common too, from around 6% of games needing all six guesses in 2022 and 2023, up to 8.8% so far in 2026, the same creeping difficulty showing up again from a different angle.
Break the wins down by guess count year over year and the same trend shows up a third way. Four guesses stays the dominant result throughout, and 3-guess wins hold fairly steady at around a quarter of the total, but 5-guess wins have grown from about a fifth of all wins in 2022 to over a quarter by 2026. Nothing’s disappearing so much as the harder tail getting heavier, the same difficulty creep as the monthly average and the six-guess close calls, just seen a third way.
Nine losses in four years, and the actual words are worth naming for the record, fewer, hound, scarf, jolly, rover, sixth, blaze, ready, carom. No obvious thread between them, just the ordinary variety of five-letter words that catch me out.
Only 8 of those 9 losses have a next-day game to compare against, so it’s more anecdote than finding, but every one of those 8 was a win, averaging 3.75 guesses, a touch better than my overall average rather than worse. If a loss rattles me, the data doesn’t show it.
I’ve tried other daily puzzles over the years, and none of them stuck the way this one has. Wordle’s the original, and four years and 1,552 games later, it’s still the only one I open every morning without having to think about it. Habit, then. Data, now.




Original: https://blog.omgmog.net/post/rebuilding-wordle-stats-from-whatsapp/ · Discussion




Blackmail Fail (2013)


28

Blackmail Fail (2013)

gwern.net · 18 points · Discussion


          
        In which the author receives surprising offers from kind strangers

        
      


In September 201214ya, I was extorted for $48.76$322012 for being gwern; I declined to pay. In November 201313ya, I called an encryption bluff that I was Dread Pirate Roberts. In December 201313ya, a crazy person tried to blackmail me for billions of dollars for being Satoshi Nakamoto; I declined to pay. In March 201412ya, the DNM Evolution threatened to dox me if I did not reveal information about their security vulnerabilities. In February 201511ya, an Agora user doxed me in an unexpected way and I paid a small bounty.





Weird things happen on the Internet, sometimes. I have long been interested in cryptographic topics, and in June 201115ya, I began researching the new darknet markets (DNMs), as epitomized by Silk Road 1 (SR). Between my sustained coverage of DNM topics, occasional interventions like my Sheep-MarketPlace/BlackMarket-Reloaded bet, and my minor role in the doxing of Sheep MarketPlace’s owner, and my essays Bitcoin is Worse is Better & Time-lock cryptography, I have been sometimes accused of being more involved than I appear - possibly Dread Pirate Roberts (really Ross Ulbricht), Satoshi Nakamoto1, a high-level seller, a law enforcement agent, or other things.

While sometimes flattering (I wish I was Satoshi Nakamoto!), these are all quite wrong: I am but an impoverished writer who barely makes ends meet, and certainly not a Bitcoin billionaire or elite C++ P2P crypto programmer, though I write about Bitcoin/cryptography/DNMs. Still, some tinge of notoriety can be useful if it means people are willing to tell me private information. On the other hand, sometimes it is plain irritating. They don’t always go anywhere. Here are some examples of things that went nowhere, or at least, not where I wanted them to go.


Pseudonymity Bounty

Prompted by my bounty to nwerg, I offered a bounty 2016–42020 of $18.87$152020 to anyone who can de-anonymize me in a way I do not already know about or which is impressive; I no longer offer this. (As of December 2017, I paid out 2 bounties, and 3 have declined payment; for the ~3 earlier deanonymizations, I did not have a bounty set up. There have also been a few wrong attempts to claim the bounty, some surprisingly convincing looking.)






Anonymous


10 September

On 2012-09-10, I returned from my dinner to discover in my inbox news of a message someone sent me at 4:55PM using my anonymous feedback form:


gwern

I signed up usernames “gwern” and “gwernbranwen” at pivory.com

I will release login info to you for a ransom.

The ransom value decreases over time following exponential decay with a half-life of 365/2=182.5 days.

It starts at 32 USD on 2012-09-11. I’ll allow a 1 day precision.

Payment is to be sent as Bitcoin using MtGox average price to 1LtiftPcu3AjTbXf2XFCbvNTaeRFL1yBAy

After 365 days I will start using the accounts.

notgwern@tormail.org



Oh no! I was being extorted over a username on some forum site called Pivory. Was I going to pay up $48.76$322012 to rescue my doppelganger from the clutches of a sinister extortionist? Did he plan to post threats against the President or child porn on this site to besmirch my good name? I knew I had to act swiftly to stanch the damage!

I told him no.

More precisely, I posted the following signed message to Google+ and a private mailing list, publicly committing to not paying him a single satoshi:

-----BEGIN PGP SIGNED MESSAGE-----
Hash: SHA512

CCing cheshirecats as site owner; CCing OB-NYC as witnesses.

> gwern
> I signed up usernames "gwern" and "gwernbranwen" at pivory.com
> I will release login info to you for a ransom.
> The ransom value decreases over time following exponential decay with a half-life of 365/2=182.5 days.
> It starts at 32 USD on 2012-09-11. I'll allow a 1 day precision.
> Payment is to be sent as Bitcoin using MtGox average price to 1LtiftPcu3AjTbXf2XFCbvNTaeRFL1yBAy
> After 365 days I will start using the accounts.
> notgwern@tormail.org

Your message in my anonymous site feedback form leaves me deeply
amused, and I applaud your courtesy in setting the 365-day ransom at a
modest $8 (2 half-lives from $32); but I'm afraid I must decline your
offer permanently.

Since there are indefinitely many Internet sites which allow user
signups and publicly visible comments, accepting an extortion on any
of them for any amount exposes me to indefinitely large losses. Hence
by backward induction, there is a clear decision-theoretic verdict
against paying you any sum.

- --
gwern
https://www.gwern.net
-----BEGIN PGP SIGNATURE-----
Version: GnuPG v1.4.15 (GNU/Linux)

iEYEAREKAAYFAlKuIbAACgkQvpDo5Pfl1oLzlwCgltduvcnKy2GB5Lmz6EtBTknT
fRIAnRtF4DVLmoW8fGAR32fFFeuIqG24
=+rda
-----END PGP SIGNATURE-----

(See decision theory and backward induction for background. I think my little argument may not be quite right, but it’s still clear that a precommitment to not paying in such circumstances is optimal for the same reason one precommits to not negotiate with hostage-takers etc.)



Discussion

One curious aspect was that the payment declined with time, rather than, as one would expect, increase with time as a penalty. Michael O’Kelly in the Google+ comments pointed out that the scheme was also in conflict with option-value/learning:


Am I missing something, or would it make more sense for the ransom to increase exponentially? You will only really be tempted to pay if Pivory becomes the hot new thing, which becomes less ambiguous with time.



I theorized that it was not motivated by a particular economic or decision-theoretic consideration, but more of a psychological hack:


Michael: I figured it was an attempt to hack convenience; if I paid up quickly, he’d make the most. Most people would not be patient enough to wait. (You’re right that you and I would choose a compounding strategy, like any regular extortionist, to instead incentivize quick payment by all sorts of people.)

Of course, he must not know me very well, because if he did, he would’ve known that I would simply put payment on my calendar for a year from now and pay as little as possible, or better yet, wait for him to actually start using the accounts and only paying up if it looked like he could do some damage with it.



Арсений Алексеев pointed out an additional failing if we took the psychological view, that the extortionist provided a clear deadline and so there was less incentive to pay to reduce uncertainty (dislike of uncertainty seems related to loss aversion):


You would be tempted to pay early if the ending date was unknown. I am surprised he made that public.



Finally, Joshua Zelinsky speculated on broader implications of the extortionist’s failure:


This suggests that people only take exponential discounting seriously when it isn’t made explicit. If one thinks that hyperbolic discounting makes more sense though then this ransom doesn’t really work.





Outcome

I made 2 predictions about how my anonymous extortionist would react to my public declaration:


	He will reply: 65%

If he spent the time registering the username and contacting me, after such a rebuke, I expected a reply if only to justify his peculiar payment schedule. Unfortunately, I was wrong and as of 2013-12-15, I have not heard a peep from him, and further, the Bitcoin address 1LtiftPcu3AjTbXf2XFCbvNTaeRFL1yBAy has been inactive since.


	He will not attempt a second extortion: 65%

As I said at the time, “if it didn’t work the first time, why would it work elsewhere?” Indeed. I’d said no and given a general explanation of why I could not pay for the entire class of extortion attempts.




I paid nothing and suffered no harm, so I regard this mostly as an amusing example of the use of Bitcoin for extortion.








DPR?


7 November

At 5:13PM I received a curious PM on Reddit:


Sorry for all the trouble I caused. I know I fuck up alot. This privnote contains everything to cover your ass, its how I connected you to you. https://privnote.com/n/mhstglglfojgxgqb/#opzcvoxulwcwlskl Sorry for fucking up what you had. I was just desperate and was trying to cling to anything I could. You won’t let me vend proper, you won’t leave me alone and just let me do my thing. I felt like I had nothing else to turn to, and if you were going to sink my ship, I would to yours. My dog died today because we couldn’t afford her medication. Such is life. Here is the pgp if you don’t want to click that link. It formatted proper in pgp. —–BEGIN PGP MESSAGE—– Version: GnuPG v2.0.22 (MingW32) hQIMA8J30uIoggNFAQ/9GJDAeJ3P+C7oqcV6deaYXpIStWzSPgF5jhcLgrCHZ7c9 gf16Qi7F1p/HFN7WgarpxBboET9w3/7BXy9+wRueODJV/qffg781kl8pyOtlcHXX d7JpYOZVi8o/faimlsapSP5kMbmhTqPJFsCQ+H7IfI2NRkLXWi9yezq5jNRu9VRb Jda5BvKq37G1F+d5bxKOpJMNxDn2gL3Gz+IbaShHnO9+UtoPR1BbNZqjV/H+TLKm 5J7zWHYU0kwe6fGhY9SobD3QSAXIDNnd6ONYC4tmHOcjMK4SfKVm01uECq6bxGLH l8e5my9CQEME/zr7AapDX9y77AwXuoiah5ZfjFwvyaz/V2C1sOcov2Ws/Z/BT4mL sxwEehEfL0+D1MeoKRJBz73JCxPsRqLUfOK9kax828uEbo7gDPJZdTXPx9z4cfZG 83mSdEQt4gKve8PUTqs6RndJIxZ6Ua1uLW4kS7TZuKXT69QnOTYM1zv3Fh4xz95l R36zbbUUN8ZcolphOr6t2kTAYJlsV17Qiw3+9dTtI5XFSq/Us6FqMcz9Tvh23n7c RVfn49+SH9WjaFz7KvpYw3l68ZdhzPNFIvHLbE1q4LZfut2b9SC3zOHc/nqdKg+H nt0vNljKfuw5Kdb3Jh5e7Gpx2iTfxfQz5dZ5aZ4ITlv7YDNvRVKcg0apVQFqrW7S wSIB13pbIgzlnblI2j/OurmagWJB84fGjGTnBs8Zj7qTG5dRdXRrXZOi2vViNs/u 5F6I6Er34qzCuU2a1VxehrZI5AZ9ivtbQvs6//HbnjVo2kXv9vStepMFlCd4fbCY J/ZJ0Fsk49jjEoODmqVBifPwDGREmYnbtL/uewrOLOrl0nmO9JUii0V8ZL9qBKZM 3Jh2Q8y84O059M+m0oIptBmF8IFfpH+4NtD6Sg6oaVNOja+/rw8+heih3CIo0NGq xLia3qaK/DPBa5wT7skuLfFf6VTZopOvNDir1RPXpHWpJAPk80lQorqKP3Y5KOTo sdzsWzOmvbLvfeaIRccqbds7KGAiZq+WMj7FiTpv309q7AaK16vgC7ndot+pAHyU AZqCZ2W/JCIO+CeF7WYpKfFEXVM/vd4Z08ov2EC30BtLc/nRGGe3L/ZWfs3krA4v CpLad/RoN42KEds0Y0JO7ZHkLf3qb7b3LLFQXGFkjGkY39HpH1AVfG+jQz3geHIx RHaiRNKy2B/Zh3aKxOmPHazxOiyUh8yAn8YtndM3RRVa9D2avaUoTrqqj/mYM31Q 6iYqxwchqxs8DOu2nwchH3aQmNVJjvmGP+zS9fE8dbehvarYj65Q9YUV3RKHJ6cw 5AUiCg== =5yAt —–END PGP MESSAGE—– Again, sorry about being a piece of shit. Although i’m sure thats not enough. Don’t worry. I won’t ever say your name again.



The Privnote link seemed to contain the same PGP-encrypted message, both encrypted to “RSA key, ID 28820345” - not a key I had or whose ID I recognized. My initial guess was that he thought he had linked my Gwern pseudonym to a DNM operator (presumably either an employee of the recently-deceased Silk Road or as an operator of the then-recently-opened Silk Road 2. Other possibilities included BlackMarket Reloaded or Sheep MarketPlace.) I can say this due to the bit about “You won’t let me vend proper”: since I am entirely uninvolved in running the DNMs and I generally only document vendors after they’ve been busted, it is improbable I as Gwern interfered with his selling, and that then means he must think I’m someone else.

I’m really curious why he thinks I’m running a DNM but the problem is, I can’t decrypt his message and if I tell him that, then it sounds like I really am the person he thinks I secretly am and I’m bullshitting him. I’m also curious what trouble he caused ‘me’ because I’ve never heard of this nick before. So here was the plan I decided on to deal with him: I tell him his message is malformed on both Reddit & Privnote (which it is), tell him how to format it for Reddit (indent every line by 4 spaces), and tell him to use my ‘public’ identity’s key. Hopefully he’ll take this as a legitimate technical glitch, re-encrypt to a key I actually have, and then I’ll know what he’s talking about. If he gets spooked by my ‘apparent’ inability to decrypt the message, then he wasn’t really convinced I am ‘me’ in the first place and I don’t especially care what his arguments or facts were.

An hour later, I replied:


I do not know what you are talking about, and certainly would not be able to decrypt that message. You should use my public key https://gwern.net/me#contact if you have something to say to me.

Also, your message is malformed on both Reddit & Privnote: you need to indent each line by 4 spaces and then it’ll work fine.



I really liked the coyness of that first line: I think that’s perfectly worded to sound like I know exactly what he’s talking about but I’m insisting on the re-encryption as a butt-saving maneuver.



8 November

I waited with great eagerness for the reply to learn how exactly ‘I’ was being blackmailed or extorted or doxed, only to be told:


The entire text of the first message I sent you was copy/pasted.

I was sent that message by someone who claims to know the identity of DPR. I’m not too advanced with PGP only recently learning it, but I believe it is formatted for DPR PGP key so neither of us will be able to decrypt it. He falsely believed I was someone else after I impersonated an individual he asked to contact him. I was simply trolling awaiting the launch of the new road.

I know the name of the person he is claiming to be DPR and he did show me some convincing evidence but I neglected to save any of the pictures out of lack of belief. Now I’m beginning to think he may have been right because of how quickly I was censored when I tried to divulge this information.

I am honestly undecided as to whether or not I want to poke at the issue, as I’m solely a simple customer from the original SR and a sailing ship is good enough for me. But this information was posted on Reddit more than once after the registration suspension on the official forums. That said, law enforcement has definitely seen what was disseminated and if it’s true, it is in the best interest of everyone to uncover it before LE become involved once again.

I contacted you because I’ve read good things about you on the forums after researching who you were following your encrypted info post last week. If you wish to discuss any of this further, message me back and we’ll move to a more secure platform and I can share with you what I was told and you can followup in an attempt to determine its veracity. Thank you for your time.



I was terribly disappointed: he had been bluffing me! He couldn’t decrypt the message either and had no more idea than I did what was in it. And his theory wasn’t terribly plausible: I did have DPR’s official public key, but it was the key ID 67B7FA25, not key ID 28820345 (as I said, the message hadn’t matched any of the public or private keys I’ve collected over the years).

I replied pointing out the key ID issue and linking him to my public key for further discussion. He never replied. 




jack0fnone


10 December

This section is an example of something I hoped would be a useful lead, but which turned out to be a nuisance. (Messages below have been lightly copyedited to remove the most egregious misspellings, and where relevant, encrypted messages are decrypted & several successive comments by a party are combined into a single blockquote; otherwise, their original formatting is preserved as much as possible.)

On 2013-12-10, I visited Reddit to discover in my inbox a peculiar message:


[“The momentum of moments…” from jack0fnone sent 57 minutes ago]

Not your typical dox. https://privnote.com/n/tgczkzspwnindyfw/#bhbmxmqrdedwkukh

15bD6fYs6p9D9wmniDtTBcQSyWXDYNDCwv

Catch your breath and decide if it’s better to avoid an email/response altogether. I for one have come to be incredibly fascinated by the conviction you’ve demonstrate thus far, and fully stand by your side. I do offend easily, but I’m also quite forgetful when recognized by opportunity. It’s truly been fascinating!

Objectively, jack0fnone



Most peculiar. Not your typical dox - prophetic words. jack0fnone was not a nick I recognized, a quick Google turned up nothing but a probable false positive in some kid’s gamertag, and I did not recognize the Bitcoin address 15bD6fYs6p9D9wmniDtTBcQSyWXDYNDCwv (which turned out to have no transactions). This sounded like it could be anything - perhaps a dox of BlackMarket Reloaded’s backopy? I knew my SMP informant had been looking into BMR, and while this prose didn’t sound like him, I didn’t have much to base that guess on.

Naturally, I opened the Privnote.com link to read the full message:


How much time are we ever really guaranteed? So many beautiful ideas to explore and exploit in this brief lifetime. Wouldn’t you agree?

To realize that it all could have been for something more than absolutely nothing is the way by which we must pride ourselves to exchange a dialogue someday I assume.

I wonder if your sheer brilliance will demonstrate itself to be as resilient this time around, great minds can create true revolutions when they work together in secrecy.

I come offering you an economy of grand scale, a lifetime of secrecy, friendship, and a fast paced blueprint to successfully rid everyone of these tremendous frustrations.

With so much to lose, I am wondering whether everyone is still on track for a contingency plan in Cyprus.

I too can change the world, sometimes we must pretend to believe it’s for the better for reality to catch up to truth–I’m sure you understand. I do not approach you or your team with opposition, only a motivation which I see to be purer than yours. I don’t feel anything truly needs to be discussed. I negotiate in the same way that all of you have, and with that sworn statement, I will take just this one wallet off of your hands and present a plan more motivating and functional (1933phfhK3ZgFQNLGSDXvqCn32k2buXY8a) My meddling in your teams current affairs is of little importance, but to validate the idea of a scam coin and expose it’s truths would not only leave identities and reputations crippled, it would inevitably destroy a foundation that can most certainly be reconciled in these early stages. The alternative route will give you a chance to thoroughly describe this short lived con under your organized list of “mistakes”.

I most certainly am the guy you are looking for, and if not I am forever inclined to be the one you’re looking out for. I would strongly urge against vocalizing your concerns or findings any further in the various communities which you grace as a form of mitigating the future risks you assume to be impending. My unequivocal opinion is that we should continue to change the climate and attitude in a way that doesn’t hinder the progress of this crypto (specifically Bitcoin) movement in places where it is desperately needed. I cannot stress the importance of timeliness as I am eagerly anticipating the expected denial phase that is to come! I, however, am confident that our negotiations have pleasantly concluded; for better or worse, I would avoid focusing on the rationale at this point. It would serve you well to have me on your side these next few months, as I’ve decided it would be an absolute insult and tragic succession of events the following months to have this move forward in any other manner. Similarly I offer the option of ceasing to exist if you so choose to not dignify this partnership I would hope to develop.

signed,

1933phfhK3ZgFQNLGSDXvqCn32k2buXY8a >

15bD6fYs6p9D9wmniDtTBcQSyWXDYNDCwv

jack0fnone@safe-mail.net



Well. That was ominous. I recognized the address 1933phfhK3ZgFQNLGSDXvqCn32k2buXY8a as being the notorious lost treasure of Dread Pirate Roberts - the $31,420,185.26₿111,1142013 the FBI failed to confiscate using Ross Ulbricht’s laptop. Did Jack think I was the real DPR and Ross a patsy or minor employee? Certainly the mention of “team” suggested I had ongoing operations and that he might think I was the DPR2 running SR2, but I didn’t know what might be meant by “scam coin”. More disturbing was the sentence mentioning my “organized list of ‘mistakes’”, which was a clear allusion to my mistakes page and evidence that this was a targeted message and not some indiscriminate broadcast to, say, all Redditors who commented on SR-related articles. Regardless, this is a clear blackmail attempt.

How to respond? I have no secret identities worth paying to keep secret, I do not possess ₿111,114 (heck, I don’t even possess ₿111), and if I did, did he seriously think that I would pay up immediately on getting such a cryptic threat? Now, I know he must be wrong in whatever his accusation is, but that doesn’t mean his information is worthless: he could have still stumbled over valuable information, even if his conclusion is wrong. And the purple prose was inherently amusing (if a little disturbing in its own way - “What frightens us most in a madman is his sane conversation”).

How to find out what he knows? I can’t simply tell him, “you are wrong, but could you please tell me what information led you to your outlandish conclusion?” I decided to employ the same strategy the last time someone accused me of being DPR: insist on setting up a new public key and talk via that. Naturally, I didn’t care about Reddit eavesdropping on our conversation - what do they care about a mistaken dox or obscure bit of DNM trivia? The point was simply to give Jack an impression of guilt: after all, what innocent person would bother with such high security measures? Surely only the real DPR would insist on such iron-clad secure communications⸮

I replied briefly:


Reddit and safe-mail are transparent sieves as far as we are concerned. Here is a public key:

-----BEGIN PGP PUBLIC KEY BLOCK-----
Version: GnuPG v1.4.15 (GNU/Linux)
==
=ah5R
-----END PGP PUBLIC KEY BLOCK-----

Please reply with a fresh public key and your plan for a fix.





11 December

Jack seemed to take the bait, as he quickly replied


With great pleasure.



And then sometime later, sent a longer reply:


—–BEGIN PGP MESSAGE—– Version: GnuPG v2.0.22 (MingW32)

hQEMA4z9l03Eej0JAQgAtmUV4qSJI/9bn50luT1Y4QqAXRNBIik/NyNBB4WFy9zm tQ6snjE6Wt52IYlL7HWc+gw7hprEMTD2N1I9CvhIkXkYMRWrqwW84vzfGhL62FEU ZKVOlDGMosRUgFXTNyXO6HhHophyfkuH2dDwkOk2+8feMorPWUvvK/csNTTlFMos xxQ6k/WSNIOlSWCOTvWIXriWedtPLqg9pLMC01B35TJnGKfnIBkxBREqk1B3A5jd rkLJpC1l8DtZXnJN3txNvg2v27QafqBYOUVtvyb/4cgEmfPQW/kDCi5asjZc48CI Mrg4Nsa4VfGDr+iKvkmxcW3Bazpx45Fdzw/qW2JnW9LrAbfVeGEzxHHcuK7fC6t4 9rKqSiSZWwFggmsNKF21VJ0NAUdDFosW3Zxu+p56QMLpKqJnBbFF85yj532M08R9 cGhtctu7YZtQUlw65CgYr92CyV8y9TCqHR7YeUKTv61WMRwv4/M1+JZC8JR/M/Sc bKvIXNI5m+wzG2NaTkafdbzu0Ds2gmAZ93pesunf1XrPQoR6ATum9JNtmAzzVXx6 Zhp/3ZzF8Lo0opI7eTjkUP0/y817Mp2+e4jvswR30G+XrkTp7tdHwE7Iex3RjPF1 w8ckq4NNW7t7VjfNL7VfJgKW941ASRbZdYygiolmh8tqQ3wqLeI99zcYrmw+3dpI 0jMhq2fW+JJb7neEdw9gF6MgWNSDk/q8pS27ROeZyVJZgGfX/HJX9i6hBHinkIsc Fj+janaVWjkbfg3OWLpcg7jDpgzl4O/HRNiFVjhTYYI2k4x6gASCJK4dub45/Bxi yYuzi3l6i/VEkFOw5PlmBd61j0k+LjVD5WZL864jcFAUk/WaDxL3EsVY0c06FXDV H0WW7jL5NfBStydQauWOYRmCsxNKZIVgegFTByWU7jYj7vtsDZ1IdE+JufTYXu8Z tr6OhkEga8N/GACGaRg4fLzEz5soPVT5/CTSa6WJK174cZpR/DKseqQ32k/cFgZD 2kPxTDd3yhlkssDsb+NSnPYJyExxelYuUN2K6TECojrrbUoerfzOy506qUGwPMCa +DFhFuDIYM2wSWJA5+zr7FUFn7kdXys7qWjXFy16EcgT/4MvgFbiwzdIowQNgW+7 aQLntfH9h2cLBEzUYSuimac/MxJq3IMvHQjkrDqZbHkXl3TIBWi0AvRpG/gLvkxJ ZPIUHVua1uWXJykxVh/5mVef9IBtVVlmesKd5pEKqQt/tY8/6z7quKMgikBFzs+k hDlFSGOhtJxdIlXONNVn6tKlfQ2yzycghwsFKfKP0vKbAWW9fK5wquWPcvQM8g1y 58wdkidoo1yBuQ1Ri8HfJ1goBVKv0uyyzbPI8uvnVaykEcH2dGEdDV8BWvKFOPU4 Lc1WVX1msrc7/0R1QxOFi4PBTHHfFUknGjbABUuGenWHeQEclJVR8wQdQ1rhWA3F YfUQ9Pv6nqYlLH18gqK/hLkN9bcTWalIVhFLdcJydLB46XjQSxga6dbmqyfWFUYl Fc1f7CoJlyQ7cj0+uiSSLHYdb2YBwYXOnQGsnTFd5Ynx+wHcBzysnGUp0X+KJNSV 8Mkozo73Y23EB9AYEXOgiidRoAANJZnY7kxM/pTEhJDIXMzqFDk9yqsZIdJsN86s 7B8XHKh9uLBd2VZGoGXLZh36LttEpmCdoGMhUuunvPbTnogv5HkF2S7aJp7Kqk4P Aip+6FoEl3JIFiTjZy68/Xqt2YgcIJs0mn89ZjQkXGWAor3u2Q8CuKaZKryEmPc3 43w1dziujnfZR/WNTZMMDAvscjWnCGudiyaG9oxSKR0bHSORannp9gD/W6et9GEL VFnoS1rHkEsnR8WDJOFGmvt5kADEEQnZfNQJRdMQpm93b2i9i8mkbHcoHMLJzpGM aQ3AbjWutu6cQJYoGgiZy2HHfOuCf8ZmEzXLI2rZ5MghABI7U7mWXarvI4NayUQE 2bBMDxCthaQSPA5YwM42Fow7RteZ+x1vC4xo/yBBm90hn83bwWF24QcA7bGJzUI4 2io8C6fiyPfEqYoItqM1f4TZVkd1r+DLwSDMYXJY0hfYEmIqU6xulK3l44Yw6Id3 rs+9AxQ/oPGdFen955mKVjXH3CSxH8/qXJKrauuDKFYjdZ0sM/+1So38FypX++lO +8d6qFvdOLnhjjP5bBEztTOo7nXhzCWRYXBzzU7oTccY74GUi+601BGVqtJ9E2+4 h++H9E0v/3lePn/jUEF8LUc4N7HB2BUxSWcKoqPIDw532NPEf9QYf/GmRJkT66F7 6lDoIUG6TNCfXAGu2oRGoJwe+7Tm9D/kdMSbpXQRkwMEGX/qh5QxSJB1cvJkbe2w dhNP3G1fTyO2LL0nxmN+RR5G/Lb82NOBsQXdkLqjAQMm4oNHhQsNNjFqzP2w0UJk 9OwQ3wR9lZlpisPegtn5lIxDBT5OZ84ZMwqjqV5sZgGequvJVdEp2ewMy91WVrY5 xdAWmGvxuS6hAf+tQ1Jmkg1JRdoWgYD1ug+lNnwIHZCtWcAohlFgTpYbUsVUK+Bv 5c/AbMMtm+JJ/rltjp8d/90aRMTEn68m4EeLaVIHYPrfLU0CZNYcwh3lczC+fbAV o5J6shY59Mf1WM5+w23vFt1ISSahzBtJHcX7FVp5zzuFCciB6ie3JPV5a2TAoyxn hgCrikgijeqlzub951f7XztCN9jYE/FeAp72xglAB97791M+O+xXWFZcbteBIip6 k2SyuA+2s5jVwBlzsOEBvH4Pgj75ogGxcyslolSN7I1m/PONRRzY4oCFs5KG/q0Y DssR9UcFeXwAgHdnIQe/6lcnzF+xscd59b/T0D6x+cEJ2sf3e1hmcySBlhBkFskN Fg3f2Q+Dji2QjTZO2XJshVgfHSxAXUYcIi3qex0ovJ6R97x/FgArFeLynhYIs6L5 Oz539JAk/zZltdFJG+F8yJWM2GyQiHv4/AQ/yDFvuzqHhG6UhFKs7ex56HQ94pAr L1mutMi2GT/UcBo1rydDMsn2V0cGciw8POT9gVu7nd4nPBINNFbVUYSnJORDkivl LninRm8cjBmLEU33Cyv5NUHArdv3LIXwgiVgvhk1vKeYeMmK+xHm+UwWMddem9dh 8UuK47bdU7YB3AVG8trscPadzCDkFHM9RVRsYJqPN1FE/NaYCPxpwkfLcNricvR2 M7OEt74cJjSsx7ZtOP5+x/IVL9O6CRHB+t3UeGUZcQq4nZff2IQDBB6U9sAFiO/o FqW8qzS8FrPF9lA1mjPcZ7+H/av/DsIa7ei5G/hea0S/3Okij1ZS2aIxMkSgmdlf KybWiph0pPDiBYsYgeR1Tk6pcS27r0d5y4EjAumCy1iKCoo2XtdyWYEUtqefa6oA 5mkKrOcs3ackZdsSwZafuARht8ZsST/9ojobLzCtBXTgXNi+Cg8aTThcK+wifN4C 0p5sN7lPg52gBksf9BTOqq7UtP5Nhn1ju7NWsnuRzxaprGzlWpvWM5duULOD+QHk 0y4z3hECY1RdDMSqSFx/s3E5fCbiSLjP6kZLzQWSkM96Uy06wOZjG1PClK0GsU2n =42HQ —–END PGP MESSAGE—–

I will add that all totals will continue to be calculated in BTC on that days average if you fail to comply with any guidelines. Look forward to something more pleasant in discussion as soon as possible, best.



The postscript confirmed my belief he was blackmailing me, but I couldn’t figure out more. He had made the usual error of not formatting the PGP-encrypted message as a code block, so it got wrapped. Even after fixing that, the message was invalid:

$ xclip -o | gpg --decrypt
gpg: encrypted with 2048-bit RSA key, ID C47A3D09, created 2013-12-11
      "jack0fnone <jack0fnone@safe-mail.net>"
gpg: decryption failed: secret key not available

It was encrypted to his public key? I decided to play security hard-ass, to further the impression of guilt (surely an innocent person would suggest simply messaging like normal people and not be so paranoid):


Please use that key. I don’t mean to be rude, but if you cannot compartmentalize and follow basic opsec, there is nothing that can be safely said.



I was a little amused at my roleplaying here: “safely said”? Anything we had to say to each other could be safely said in the clear - I am not DPR, so what do I care? I had to project an image of being technical and high-status, since from reading many post by DPR and Satoshi, I knew they always spoke confidently and calmly. Regardless of my reasoning, this seemed to have the intended effect of lowering his status and he apologized for his error:


I apologize. I’ll admit my competency is far from flawless. I seldom communicate in PGP. What was the exact issue, please? I will have a response ready for you by morning (your time).



His next response was to provide his (malformed) public key:


—–BEGIN PGP PUBLIC KEY BLOCK—– Version: GnuPG v2.0.22 (MingW32)

mQENBFKolUIBCAC/6/TImZT60vCwGyXh+lWuWttrz1xeDnDyzTm3J2dXlsY6yy0f 58UmtmIHR99abm++jDPr1TcszC5u+Y/c+XICHzPDpkhqKfXmr4NhCkCDjZtmYNI9 4YLbwytaNWvMTbEupyT9SbiPTd//V3W4yuOvYhZKOQfEzcmT1hIcn65c5v93HD4R A7T6rmLoLjKQjccBBXOiRfw62CvU80CVlNiHkGeQYM/1Ym6DTPJkEdyQ4WU5g6d7 P9lCrvGvCQKpU+gVrjjdY4QVLMhdSTmGbogtMwFiEkDPmFB67g67m5nz+DQ+kzzE aTVmZj4OOWS6kUWivYR+0rqaZbDyrF7a7MP7ABEBAAG0JWphY2swZm5vbmUgPGph Y2swZm5vbmVAc2FmZS1tYWlsLm5ldD6JATkEEwECACMFAlKolUICGwMHCwkIBwMC AQYVCAIJCgsEFgIDAQIeAQIXgAAKCRC7IqugAkQU5et8B/43L6XCmbBw+8Fl7xk2 elXk2Q5h6FRVLnGKiPzbq5OBtKSaQlThDku6W6Pg2yWbeMGUWw4ZW8EaU/c0Mn68 oPILgYiydpbJOdn8L5Kju1GiGJl1RD1PCJpl+2iQXoRCptcazubSgDd4NcECr5QP DnGvAasRlHWrMITmWpy9zuIBWiuMzkzgJIRTp8cK+5JPCp36nWF4g41XIgzyLhR3 Z4Zt+YCndCnrYGRRsfMgGMSXGorIxPtJW/Ik5xTNNYOF1550476yaQWgY8I0kVa5R87DT 7Jtl9UcPPWiTTQud6l4YlCfChkPoKwYY6TEXW7vdvfsjOufbQSsPTnC40L2YA8oH Um0TuQENBFKolUIBCADDacxyZw8UzK7inJXIih33rNC9zPLyPemMhJQljjk8esZJ +Tj6zLKxD4BbwEZKxKApXZcqNHbDNbfA05mZzAnMvppLbptSVgKSADyTmvFu6wUC xLhT9DRTp7p4/MtUDupEyq3IvkbLY/AfuBSJfVxzBBpnO+jipLQSHVl09U4ov8R5 IJq6NaNlT6/33pA1frC6JfJumZSCLHDDX2AIuH9T6P8uQmIBy+Wne97A1zvEb4j0 ktKyjhaQ8oJFlkQhlJgEfS1XtQcfpGZo2wyWc63c4q8G4Sbu1S64Gl2EXKStPw14 7MQg0nDqbjDjTEXtJmurwIs4gRBvjDqPT2WlMp7VABEBAAGJAR8EGAECAAkFAlKo lUICGwwACgkQuyKroAJEFOU/Gwf/bYPZILFgpaxXsfX0944ZYHWQZN+x1s2/Sf8A DiG/6C4nkWyPVGRE/ee5RTaOE2DPCSyPmGxpk92+IGZ6aLNsxFcVanaqkrKgP3cZ V2MhJH5wV9rF3SFjQiaUktNitLh5OmwFfBRU6rmKP56i4nh+nz6az6tp2pFyhVtg TInfyAiXfL8klTIh/NkCdDy8pXlRS6SVTOLbECcB8cKtlfiGGccauE46dYhE502Q /vlJWWUjtVHm2AQ2DMQm2o/E3xuO+KmdMOqMAR5IkwZP0YevnXq44tNKrHbEJgL8 HB8yyBO+BblRBXSywPP9VYmKZjS3NFTzu+B0uRi4lwrp/OxQ3g== =kOch —–END PGP PUBLIC KEY BLOCK—–

resolved?



No, not really… but I fixed it anyway to import key 024414E5: "jack0fnone <jack0fnone@safe-mail.net>", and gave him an encrypted message explaining the issues since he wasn’t figuring them out for himself:


First, to use PGP on Reddit, it’s best if you indent each line by 4 spaces to preserve the newlines.

Second, the issue is simply that reusing a single public key for everything is not safe. Public keys provide security and irrevocability: these are very useful in some contexts, but in others, you want off-the-record properties and perfect forward secrecy. Casually using a single key for all communications means that third-parties - such as law enforcement - can prove you signed all the communications, and similarly for receiving messages encrypted to your public key. It’s like linking addresses on the blockchain: once you have done it, anyone with a copy can prove there’s a connection. Even if they cannot break the messages, that still offers traffic analysis and metadata. One way to mitigate this is to use multiple public keys / identities, ideally one key per correspondent: that way, if anyone gets a copy of one key, they only decrypt that particular subset of messages.



This was all perfectly true and the reasons why someone like DPR would act as I was acting. They just had nothing to do with why I was insisting on PGP. Instructing people on PGP use can be tedious, but being patient with sources has paid off for me in the past, so one grins and bears it.

He replied with another malformed PGP-encrypted message… encrypted to his own public key again:


—–BEGIN PGP MESSAGE—– Version: GnuPG v2.0.22 (MingW32)

hQEMA4z9l03Eej0JAQgAwLpN8/6fwa403zDRudFXJijnz+j+9Y4TjbmNr8nwzn2X 1cLvYq9h+/QW2RF5yjMAFGZEtwi6GfasYzHlcZ7hN2hGa2m3gsNyxrAXzpOQwuXW UDqxrP5hTUXBlw3NWM71z5H8TrO7vdSWjyVjGdztL/fTsADbvsBEiC5CWGdnYbaK pvepFob4IYV/PGoWCVN4otORlcT7M+tkpMdx44pivV7Ivmu3nkYHf+kflP79lyH0 vA/awyKK+KeF02HhAFRXn8YjJb4sDwluuRSPG4lFYpUmUxVWfYmymPcVyX1fRFma w4nosA9GWsOkgijyrwov6R94MdViZ560DmzOzsF5b9LBPwHYt4OburhyR7F/1MbW BwY/lfQaFw7tu88yf9i43INXyTs17cX430EfacDnkn4KxGjHxNS8ngXVaoQz3h1j IGOt1j3r37tDgzQkBe6zOSsj53o95C/JUlQpS6ypmPMOOtRV6d5gtPC5Ufo8FtIb xIT4ma3rBWiOfjxu1WK3/baz8Tf8NWXM++Qf7iUHZLVpxZv7k9maddldw/ovFzzi H+rgnNIC+3L3V+nAxB746ihISymTjZgjvkPnQ6p60SPO3PHumCUEvI5eM+beMgX5 icSEnBghvlRN7CgMwSv77gSEe541v38KaPyeyDMVHJT16nODiDAFjHIqF+IskeOG HfOzMsyNGZEZhDCksdKJV3+ceWnknusaWu69+o+vgPxlJSBMd8uJjaRS9vbJJPjk VPeV5ZurJ1cjF6IiD2k+pZdFvDg3RbEO+Z6tlDtUYe0qK3kwAoWAatHF4uyqgXwC vfnByz314yeVV29c65fvCf0mQE3WoMa2IQ+v0+NjvSb8U0ahmIIggQxHYk/XqM0Y +dr++nRQuQfvFMOIqTmcNigonCcx/0nQsuSXq0tieUP2E1j6cR/LLjxjdEmfTplz 1RD/wtTV8L+bSHzz6yu/6kU05x04auHLPgOXp1JQ/CQz0x7V5NgIknJKGWpUqi9w o699ms6ZBFe/3Hq27rVO9Ws= =OUp/ —–END PGP MESSAGE—–

Let me know if this is what you meant.



Helpfully, he followed up with a warning:


So we are clear, I would suggest you focus on my initial response rather than avoid addressing the commentary. The requests are as mentioned, very precise and without leniency due to the time sensitive nature of this matter. I will leave this reminder decrypted, your time is highly regarded in all of this. Perhaps we’ll have the pleasure of exchanging formalities at some more convenient point.



I might do that if you hadn’t screwed up the encryption, Jack! By this point I was getting a little frustrated - if he can’t use PGP, how likely is he to know anything worth knowing? - but I persevered, and explained in the clear to him:


No, I’m afraid that’s still not quite right. First, it’s easier if you format messages right by indenting each line by 4 spaces. As it is, one has to carefully fix the message by hand.

Second, your message starting with hQEMA4 is still being encrypted to the wrong key. When I look at it, I see:

$ xclip -o | gpg --decrypt
gpg: encrypted with 2048-bit RSA key, ID C47A3D09, created 2013-12-11

While in gpg --list-keys, the special-purpose key appears as

pub   2048R/1A725E92 2013-12-11 [expires: 2015-12-11]
uid                  No Fixed Point <temporary@universe>

C47A3D09!=1A725E92 - it’s encrypted to the wrong key.

What you need to be doing is something along the lines of

$ cat message.txt | gpg --encrypt --armor --recipient 1A725E92

Specifying that 1A7/temporary is the target public key.



His next reply, thankfully, was properly formatted, and so I could import another public key (key 24E2A726: public key "russiatoday <russia@today>") without issue, and this time decrypt his message, at least yielding his blunt statement of what he was after:


I appreciate the timeliness of your response.

First and foremost compensation, of course.

Secondly, I will provide a clear synopsis of the timeline that will unfold for your maximum 7 day emergency extension.

Invoice: Satoshi Nakamoto

Payment Due Date: 12/11//13

Payment Address: 19f7evHC6Et3VK9F5KGjJ2tYECo3seLFkU

Payment Amount TOTAL: 1933phfhK3ZgFQNLGSDXvqCn32k2buXY8a

My thought? An absolute steal tonight, considering all in reserves.

Penalties for failure to make payment by December 11th will correlate to an activation of crisis-extension that will carry interest as presented:

+Day 1-3 $375,274,812.04$250,000,3242013 per day

+Day 4-6 $751,035,493.24$500,324,3242013 per day

+Day 7 $1,987,939,671.17$1,324,324,324.322013 due date

----------------------------------------------------------------------------------------------------
Total:
----------------------------------------------------------------------------------------------------

After we have managed to settle our negotiations I’ll be glad to discuss everything in more detail; specifically this projects formalities as should be expected (great concept to incorporate legitimate tangibility and a broader structural foundation).

Let’s not ignore the enormous measures that have been taken for the greater good and to secure a more stable future. However, the fantastic timeline I’ve archived and the countless stories and falsifications that at this point are

indisputably accurate can be fed in the most artistic manner yet to the editors of the NYTimes, HuffPo, Bloomberg, etc. in a timely fashion (we share a passion for expression, among other things I’ve noticed). Not to get too entangled in my

ideas at the moment but I will say that I carry forward a very optimistic outlook from your last response Gwern; resistance is a stupid thing! I will confirm that even my interest charges are incredibly generous considering the magnitude of

evidence coupled with the scope of…well you already know. I don’t care to be condescending, discrediting, or even slightly threatening from this point forward if it hasn’t already come to your senses. I do however have a plan I will

enact with or without you, my security is obvious and your ingenuity is something I will in no manner overlook so long as you continue to stand on the opposite side of this well guarded fence. This ecosystem can be fine tuned with

more than one outlook. Your lack of discipline and disengaged consciensce is telling at this point in time. I digress, and prefer to close on this last note. If the surety in my case isn’t presented well enough I will gladly show his majesty the daylight

(once again). However I imagine you’re interested in correcting this issue immediately. These are in fact, absolute terms. Should this information fail to make itself clear I think you’ll have the opportunity to do more than just explaining yourself.



The rightful ending here reads:

Gwern on brink of second…chance?

Cheers to something more and nothing less.



*This concludes the timeline of events that will follow. I’d also like to thank you for not making the flagrant decision of disavowing in advanced I for one never intend to blemish your reputation nor drag my own into this utter mess.

For that, there is a degree of respect that I demand to uphold amongst us and even more importantlly a level of confidence that guarantees your concerns will be considered (provided there is a solution attached).

However you would like to computate the veracity of this message is your choice, proceed with caution if the math doesn’t add up in your favor. This I would say will be a very unique and memorable time in both our lives.

I urge you to pause your other pending tasks, and take the time to meditate before you consider striking the worst person possible or acting irrationally out of fear. This is all just a passing breeze in the grand scheme of things–that we both understand.

For the sake of starting anew. I’ve just restated my claims under a new key, I hope to hear back with something of equal value.

Also thank you for that explanation I’ve only just started running Kali as of recently.



Wow. I was wrong: Jack didn’t think I was DPR, or SR staff. He thought I was Satoshi Nakamoto. Wow. Leaving aside the basic issues with the theory (like how I don’t know C++, have little familiarity with cryptocurrencies prior to Bitcoin, certainly wouldn’t be living my current lifestyle if I had Nakamoto’s estimated ₿800,000, could barely program Java when Nakamoto was starting to work on Bitcoin in 200620ya etc.), this immediately raised red flags as being megalomaniac, grandiose, and providing precisely zero hard evidence about anything. I have done a little research on Nakamoto myself, and there is nothing Jack could have found in Nakamoto’s background which would tie him to me, and that meant it was highly unlikely I could learn anything of value from Jack and I had wasted my time.

On the other hand… how deep did this rabbit hole go? If he thought I was Nakamoto, what on earth led him to him to such a profoundly erroneous conclusion? I admit to a certain interest in diseased thinking (one of my favorite books is Umberto Eco’s Foucault’s Pendulum and I enjoy reading psychology books like Oliver Sacks’s), and Jack might have a rare gem of conspiracy theorizing if I could but extract it from him. And his purple prose is hilarious (what, does he think he’s Moriarty or something?) So, a challenge: could I provoke him into revealing his hand?


Hello again. Hopefully this key works this time. Since you’ve been so kind as to put up with my crypto-nitpicking and given the timeline you’ve set, I will be blunt: I think you are bluffing me.

I think that you do not have a solid case that I am Satoshi, and that you are hoping I will pay you a large sum which will prove I am Satoshi either by its enormous size or by requiring coins from multiple blocks mined in 200917ya, at which point you will both be exceedingly wealthy and also able to prove you found Satoshi.

So I do not plan to pay you 1933phfhK3ZgFQNLGSDXvqCn32k2buXY8a without more evidence, and really, you should have supplied more as you are asking a sum which even a billionaire cannot pay without pausing to think carefully for a while. If you want this to move forward, you will need to be more forthcoming.



This provoked an astonishing torrent from Jack


At this point it’s very straightforward, I speak as an honest man when I say what you have conspired to accomplish thus

far is something incredibly brilliant. For better or worse I think your situation has evolved into something totally unfitting

I speak as someone approaching this discussion with enough evidence to extradite you and leave your parliament blushing.

Can I be frank in asking how you could possibly dignify a response without having enough time to consider the delusions

of grandeur that have brought you to one knee at this point? A second grader can average this current stat–whatever you

may want to title it. I’m truly unphased. I’m in agreement with the fact that BMR should be down before next year, make it

happen. Similarly, pandora, SR 2.0. DeepDotWeb, Theymos, Jezuzwazamushroom, Theymos, VolanicEruptor, MartianMan,

BTCOlympus, BTCMiners,TATInvestments, ASICMINERS, PEERCOIN, Cryptsy, ZETACOIN, Kswingmang, Fontas, functionoverfunction,

godfreeee, QuarkCoin, INFINTIYCOIN, PRIMECOIN, BTC-E, LOCALBTC, BLOCKCHAIN.INFO, Satoshi-DICE. You’ve centralized

the one thing that we all swear to be decentralized in the most genius way in my opinion, and your at a good pace.

You have this tenacity to keep the story going, but unfortunately for you this is where my luck, relentless graphical/textual

analysis, preparation, life-ending dirty scams and some motivation from my lovely girlfriends all tied up the case-load I have on hand.

With grace, I stop dignifying you from this point forward. I need not another unfortunate situation of this sort in my life since you

don’t know, so pursue this as you will, but I have a clear advantage. I have the man that can tell the grandest story of them all. Unfortunately,

it’s one you won’t hear until you choose to accept that my intention fails in your eyes because it is purer than yours and unrevealed. I have Ross

and Tomas as huge news thanks to you, you are the problem and the solution, you leave no stone unturned but a terrible trail of statistics and unequivocal

impression under any name you so choose to adopt. It’s not quite the triumph you would really calculate it to be to someone seeing the

environment right this moment. But as I have said, your story stops when your news stops, and well, when every last character dies out of

this drama and much of the life you’ve clevely built falls silent. Lately, I’ve enjoyed tuning in to all your stories daily.

You’ve jeopordized yourself at this point for reasons you can fare to guess these next 7 days as long as you would like. Even a billionaire would have that

problem you say? Let’s be straight-forward I could round you up and bring you down faster than that hard on Keiser was showing a month back and your clever

pump that now has me deciding if I prefer a half and half mix of LTC/BTC. I cannot even begin to imagine the hell I will bring with the connections

I’ve managed to sustain over the course of this crazy life, but at this moment and for the time that will come, my hand is reaching out in front directing

itself at you with the utmost respect. I have worked years alone building legitimacy only to see this mediocre plan and disastrous occurence resulting from

Danny and your crippled Zip-Zap project–or rather soon to be; that is if I’m so inclined to disspell my knowledge to the likes of some very well positioned government

officials in my network. I know Ross would appreciate some Justice at this point, and I’m unclear of whether this is all passable to you without any reconsideration in

strategy. Pathetic if you ask me. I would say that the count begins now, bc you’re going nowhere with the tight grip I will maintain on you from this point forward.

It serves you to consider that at this point, since I don’t give a shit that you’re Satoshi clearly, I just want to be 100% in agreement that my potential System Administrator/Advisor

will be competent and committed in disassembling most all of the current ideas that you have in your hand (and on table), and replacing their infamy with the potential of

rebuilding third world economies to scale which was never possible before. This is in fact a new paradigm shift.



So we’re clear, my wealth that you speak of is the wealth that I will use to propel this entire idea of yours forward with your mentoring I would hope. I don’t care for your highly

questionable riches for the sake of burning you at the stake so please don’t lose sleep there. If I had the intention to put you out (not simply for being Satoshi), I would begin on

the 8th day as I have specified. With a fully prepared series of embarrassing connections and revealings that it would ruin you in a way I can’t see beneficial. You have

always had a lot to offer the world Gwern, only a fool would think otherise. What good would you be sitting in Ross’s seat at this point? I’m not here for an

autograph, just know that I will discretely strike at opportunity, whether you choose to see the value in presenting it to me is a risk that I would most certainly

say will jeopordize every last hope you will ever have of recounting a story with quite the glory and respect you’ve rightfully achieved to date now that the last day of your life begins.

My evidence? I’m here to round up a little less than half of your billions in loot by day 7. Where does this leave you? This leaves you again as the dutiful writer of this tale.

It would serve us well to cooperate on the basis that your crypto fantaticism and stored wealth ceases to mean anything as of this moment. You are delusional, and well more

unstable than I thought you were if our last words end here, but I will assure you that we have only just cross paths, I hate always ending on “for better or worse”.

I know this isn’t a gamble you singed up for, but I’m unphased by your doubts. There is a lot you’re missing in this picture, I urge you to not jeopordize everything for something

that in all practical senses should hold no real value when you’re not fantasizing about something like buying a bitcoin island and are faced with the sudden tremble of a hope

that guarantees you no future or place anywhere. This closing is to the chance that we’ll soon meet on good terms, and that your hesitation isn’t in whether my secrecy is honorable.



A stain on my reputation is of no interest to me, I would expect the same from you. We have a world of possibility after today, I feel as if all the data I’ve compiled puts me all-in at this point.

Not because this is a game of proof, but because this is still war and I understand exactly how this will all play out. Let’s remember that there is no declaring bakruptcy here once your times up.

Maybe you need time to fabricate the story of this (rather small) movement, but consider the build up in interests. Idk, but I sure hope I’ve made myself clear as a crystal. Make sure you do your math

because my count states that your obligations should be reaching the 400,000 BTC mark soon, good luck and I hope you don’t expect any further responses.



Remain unconvinced? I hope these very minor details give you far more insight into just how much more I am holding onto. I am poised to be viral my great Nigerian Prince, why not mend a true friendship instead?

I’ll check back in on here in one week Gwern, I know you are a man of your word–as am I.

What am I even saying? At this point, I’ll be eagerly checking in to see just how you things will add up. Now I hope you don’t think you’ll sway me into any more nonsense you think I should validate before moving forward with this. I need to get high and relax, this hunt has officially ended with ABSOLUTE certainty on my part, I know the right minds will fall into agreement with me.



I was flabbergasted. I hadn’t even heard of half of the names he gave in the first paragraph, or the others (eg. ZipZap is apparently something to do with Ripple, and I had to do some searching to learn even that). Forget the complete absence of the evidence I asked for, this seemed like it was written by someone in the throes of full-blown psychosis or mania or schizophrenia with meaningless plans to somehow revolutionize the world. (But to give Jack his due, some of his lines are hilarious: everyone should have a pet parliament which can be left blushing!) I do not have much experience dealing with crazy people, so I gave the matter some more thought before I replied the next day.



12 December

I still hadn’t given up on getting the reasons he thought I was Satoshi (or any of the other names he mentioned), so I decided to play along with the writing style and demand evidence and point out his threat to go public in a few days while mocking him as appropriate (since politeness seems futile):


As you say, I am the author of my own tale, whatever collaborators may invite themselves in to scribble on the parchment. I have read through your suggested emendations, and I have found it wanting for adding to my tale a long chapter flashing back and explaining how I invented Bitcoin years ago and recontextualizing all events since: there is no supporting detail, no successful use of Chekhov’s guns or foreshadowing or clues given previously, the plot twist is implausible and trope-heavy, the writing lugubrious and strained. I’m afraid I must reject your submission as requiring many more revisions and drafts, and I wish you the best of luck in finding an editor who will help bring it up to snuff.

I do look forward to your analysis in 8 days, however. While you are not up to pro levels of doxing and you may or may not have a gift for it (the proof is in the pudding), I am always willing to read and give feedback on a well-intentioned amateur’s works. So, until then! I thank you for a most amusing evening.



I was disappointed at his reply later that day:


“While you are not up to pro levels of doxing”

Gwern…you fail to realize that I am not merely trying to prove you’re Satoshi (that’s the bonus they prove). I stopped having to prove anything about two weeks ago when I found the entire answer in a series of mistakes not you but one that someone else so stupidly committed and all sits still for the entire world to expand upon. The burden of proof forever lies with you Gwern, the defense. You have fabricated several murders. More of my concern honestly, is that Ross is rotting in a cell with everyone else oblivious to your mastermind role. I don’t care to reach out to the editors anytime soon hence why I was clear about being friends a couple of months down the road. I am anything but an amateur and this is not some made-up game. I have approached you because the proof is shaking, how long it will take to extradite you is something I bear no concern for. I will make however make sure that before you are locked away for the atrocities you have unabashedly committed today, I have the great pleasure of seeing you swallow such a harsh and unnecessary reality.

For clarification this was simply a reverse dox that started well about a month ago but stretches back quite some time, all you’ve done is give this pending federal case build-up the strength in all the areas which it lacked. You will be reading over “my analysis” moreso that of experts if you ever find the time to breathe from the life you’ve accepted as of today. How does the tale of the fool and his money end? I forget.

I appreciate your ego. Best of luck with the little future that’s left. Since we have both expressed our concerns as well as the steps we will take I want it to be clear that I will not be turning back from this point and this entire Ponzi Scheme along with these amateur assumptions of mine will remain neatly compiled in this “fog” of a case we’ve acknowledged does exist.There is no cryptographic veil under a series of semi-uniformed pseudo-anonymous transactions that will protect you from any of this information when released, or did you think I would be so foolish to show up with the assumption that I owe you any explanation that might actually allow you to take appropriate counter-measures?

You have proven time and again how much you love risk and probability, and so this among other things will serve as a way to clearly prove to you that risk and probability sometimes have no reasonable or predictive outcome when the underlying asset is as revealing (or unrevealing in mistake) as I have chosen to be. I mean, I couldn’t help but laugh after reading your Death Note. I wanted to make this task interesting for myself, this experiment is conducted on thebasis that your ability to calculate this outcome is and always was going to end in total disaster.

You will learn in short time and without any chance of dismissing the point, that I am one of the most calculated and organized individuals you will have ever insulted in your life. Specifically that my intelligence at hand, in fact, exceeded yours by an order that is as expected is unimaginable.

Some resolutions contain within themselves little to no evidence of a satisfiable answer. Especially when the stakes are incredibly good for me, and terribly tragic for you. My next step is the FBI and a personal visit to Ross’s attorney as we begin tearing through all of the compiled evidence.

Remember that cruise you wanted to take out of New York in a couple of weeks after break? That ferrari you wanted to buy? I urge you to treat yourself to these treasurable memories before this all hits the ground at full speed. I realize that I still maintain the generous lead to bury this hatchet so by all means sit in fear, boast, or criticize me; I derive the greatest pleasure from your exhaustive technicalities considering the circumstances.

Your delusions of grandeur are unreasonable so until we have the actual displeasure of crossing paths, Gwern Branwen, I wish for you a life full of hard learned lessons. My offer stands until the date specified, good riddance Satoshi/Sunny, and may the most noble man exploit the other.



More threats, more lack of details, more grandiosity, and he’s expanded his claimed details - who is Sunny? (Apparently a reference to Sunny King, creator of interesting altcoins Peercoin & Primecoin, readers suggest.) What on earth is this “reverse dox” he talks about? Why did he reference my Death Note essays (and which one, anyway, Death Note Anonymity or “Who Wrote the Death Note script?”?)? I have no interest in a Ferrari, and I do not live in New York at the moment, and I sincerely doubt that Ross Ulbricht’s lawyer Brandon LeBlanc has received any visit from Jack. He is still writing like a crazy person, to my disappointment. But there are some rhetorical gems of purple prose in here that remind me why I led Jack on: I could never have written a line like “my intelligence at hand, in fact, exceeded yours by an order that is as expected is unimaginable.”. An order as expected as it is unimaginable! The mind reels.

I indulged myself with further mockery (and some Umineko no Naku Koro ni allusions since I was starting to feel a little like Beatrice) in my reply:


Dear Author: as your most dedicated reader, I perused the latest installment of your ongoing serial with utmost interest, yet I felt somehow disappointed when I came to the end. Meta-fiction is a difficult genre to work in and requires a deft hand; in particular, one must not set up too many subplots or Chekhov guns that one cannot eventually resolve, particularly in the orthodox mystery genre where the reader does expect the Decalogue to be followed and a solution to exist. Given the prolonged delay in the final reveal and continued monologuing from the apparent villain character, I am concerned that the ending will ultimately be a cop out, with perhaps some cliche resolution like “it was all a dream” or “it was all drug-induced paranoia” or “it was a bluff”. If so, a reader might justly feel betrayed and certainly not give the tale a positive review in the Strand.

I see there are 7 days left before the promised denouement. I look forward to an intellectual, yet elegant game. Sincerely, your reader





13 December

Jack’s response came promptly the next day:


I maintain my position; yet again:


	Solutions for this problem do exist (with precision).


	Fortunately, I am a man of my word before a man of principle.


	I guess you missed the part where this game ended?




Why not find a clever way to avoid the problem in its entirety?

I 100% have no intention of hiding from you. That wallet is a fresh start Gwern.

I offer a solution to ensure that this does not happen again, including a thorough

explanation of everything I have compiled from this infiltration that led me to my

certainty. Is that not enough? Consider every other commitment I have made and

appreciate that I made it to you before an extremely competent analyst devoting the

time to this case did. I assure you this is a small price to pay for an alliance of sorts,

the probability of having any amount of luck in aligning such a scheme in any other

lifetime before falling prey to mistake is something so unlikely that even reaching

out to any stealth assassination market you may or may not have constructed is of a

little worth in a time frame of 7 days when I’m underground for the sole purpose.

You understand where this is going, you also realize that I’m a better friend than foe,

and so, I think alluding to Checkuv’s gun is a sad reflection of your entire downfall at

this point. I will tell you how this game ended to clarify any misconceptions…I gave you

a time-stamp and it’s up to you to put a price on your freedom, and the necessary

trust that you must have for me. I would be willing to play on your terms, but first you accept

mine that have been clear. I will reiterate, there is no other story I will tell, we can be on

track as soon as you choose to see how easily it is to haunt me in the exact same manner,

as a position of respect I have encrypted this for you. I am quite offended by some of the

accusations you are making, but I do not believe in such stupidities. We share common

ground in that we are extremely passionate and have an unwavering conviction in our

tone when dealing with certainty beyond what others will claim conspiracy. Even more

so when we control the absolute future of the story.

I’ll close, again, with the certainty that any resistance will surely be your demise at this point.

This you understand is timed, and I can’t agree today is the 7th day, it is actually the 6th day.

As such, I am certain there is a penalty applied to the total. You can stop this increase

by making that initial deposit at any time. After which, I will be sure to contact you again

from a different account to a connected pseudonym (OPSEC purposes) to continue this critical

discussion. If this is not agreeable, then I contend that you will most certainly be the next big

story for the entire world but not before your name is dragged in the dirt and you’re tortured

for your unearthly possessions by some rogue team wondering how on earth they missed you.

If this doesn’t make it clear how everything will follow after this message then I fear for

the unfortunate state of limbo you will be living when you hear the news break of a

shocking discovery and a total reversal in Ross’ pending case including the details that

will surely have your name everywhere, no thanks to me. I will be watching that address

and following your obligations I will continue to be a man of my word if you so choose to start

treating me with the respect I clearly deserve. If you should ignore everything I will be back

to collect the necessary information and close the case in the exact fashion I have explicitly

mentioned. Do not bother to write back, I will be on hiatus for whatever time it takes. I suggest

you either get a very good lawyer at this point or get your head out of your ass. Your succeeding

responses only hurt your pockets among other things, I promise that to be 100% accurate if you

plan on fixing everything.

Until next time I will be vigilant and honoring our every move Gwern.

19f7evHC6Et3VK9F5KGjJ2tYECo3seLFkU

I’m your very worst trouble right now, I just hope you catch that I have the very best intentions for you and therefore wish you well, but also have equal capacity to make this lifetime a very useless one for you if you cannot come to the right conclusions.

Good bye for now Gwern.



I was a little amused by the insinuation that I was the Sanjuro running “Assassination Market” and by Jack’s continued high self-esteem (“an extremely competent analyst” no less!), but otherwise, this was getting boring: Jack’s threats were even cruder than before, and his claims even less credible. I remarked that his writings sounded crazy, but he’s kept it up long enough and made enough unsupported accusations I’m beginning to wonder: maybe Jack really is crazy, and not simply an immature teen or drunk on the prospect of gaining millions of dollars or adopting a persona or trying to foil stylometric analysis or bluffing me on the off-chance I am Satoshi (the threats are risk-free after all2) or any of the other possibilities I had been considering. Paranoid schizophrenia? Bipolar disorder in a manic phase? Something more exotic? I try never to indulge in ad hominems because it’s far too tempting to write interlocutors off as lazy, stupid, or crazy - but crazy people do exist, after all. Thinking about it more, Jack may be the first crazy person I have seriously dealt with at length on the Internet. Oh, I’ve seen plenty of crazy people online - I’ve laughed at Time Cube, I’ve looked over Hacker News’s Losethos (with a sense of ‘there but for the grace of god’), I’ve watched other people argue with crazy people - but I think I’ve either never actually dealt with them or quickly flipped the bozo bit on them and disengaged. Under normal situations, on normal topics, I have no reason to talk with them at length and grandiloquence is unjustified….

Arguably, the 20% chance is much too high, even interpreting it as a net probability that Satoshi would be able, willing, and actually pay: it seems unlikely that one could write up a convincing extortion note for that many people or that a calm careful person like Satoshi could be easily bluffed. In addition to the overestimate and low hourly wage, the variance of return would be literally lottery-like and not a good idea. On the other hand, “400 million people” is itself something of a worst-case since you could probably assume Satoshi is male to halve it, and then assume he is a C++ programmer to reduce it down to perhaps under a million people, which massively decreases the denominator.

At least part of the problem here is that in the crazy mirror land of the blackmarkets and Bitcoin in general, sanity is hard to distinguish from insanity, there really are key bits of information random parties can have, not everyone talks straight, blackmail does payoff, and there really are hidden millionaires & billionaires walking around in plain sight. (As an example of the mirrors of insanity, I invite anyone to read the Silk Road 2 forums and try to figure out what was going on in December 201313ya - go and read the SSBD/Inigo/Libertas, the DPR2 key rotation, the Cirrus announcement, Raoul’s quoted message from DPR2, the posts by Defcon, the ‘accidental’ access to the admin forum, Eiley Ormsby’s comments, Oracle’s insinuations, the TorMarket quote from the vendor forum, etc., and parse it into a single coherent sane narrative. And consider what Satoshi’s estimated fortune is at any moment.)

If Jack is crazy, should I be talking to him at all? He probably knows nothing, mere logic would not convince him, and it seems like the wrong thing could provoke him into some sort of regrettable action. And it’s not like I can do anything to help, he’s practiced reasonably good opsec as far as I could tell. But… I did enjoy writing another reply mocking him again and rubbing his nose in his failure to provide any evidence:


A reader could hardly ask for a more detailed response from their favorite fictional author! But I fear you became so wrapt in your improvised performance you entirely neglected the original goal: providing any evidence whatsoever of your claims. Zero. How can you possibly expect me or anyone to seriously consider giving you so much as a single bitcoin based on your logorrhea and cryptic threats? Even ordinary blackmailers at least do their victims the courtesy of proving they have what they claim to have. You seem oddly offended that I even ask rather than pay up immediately. This is conducive to one conclusion, as I stated at the beginning of our enjoyable little correspondence: that you are bluffing and you in no wise have the damning evidence you claim to have.

I look forward to the information about Ross, your proof that I am Satoshi, the altcoin material, and the many other fascinating things you have alluded to. Don’t disappoint me, Jack! If you can provide a good case for any of that, it will be the bestest Christmas gift ever!

Seriously, for all you say I’m a genius, you must think I’m a moron.



I must not have provoked him as well as I thought, because his reply was the remarkably laconic:


Godspeed.



Zut! Perhaps an insulting pun?


So. I guess you don’t know jack.



Ah, that got more of a response from Jack:


I do! I know that I promised this was going to be the worst mistake of your life Gwern. This will also be the worst Christmas of your life since you’re so seemingly optimistic.

I’ll be closing this account now.



And indeed, the jack0fnone Reddit account was deleted.

But did the Jack saga end there? No. Fortunately (or unfortunately), on 8:57PM EST 2013-12-13, I received a message from the Reddit user satoshispudding:


[“update”]

Dearest Nate, I just wanted to do you the courtesy of passing this message on in a timely fashion. I recognize

that we had made an arrangement, and to that end I feel as if you’ve made the obvious decision to shrug off the guilt.

Therefore, I want to clarify that the due date specified will be null and void upon finishing this message. For times sake!

My advice? Skipping past the politics and the flashy new opportunities you’ve worked to secure; I think your parents

will feel most deserving of a call that will lightly touch on the implications of the cases you’re about to be dragged

through. Perhaps a call to Matt is in order as well? How’s Silver Productions doing??? I can’t believe that any of them

will see the delicate or artistic side of any of these projects.

Obviously, you will be informing them that this weekend is one of the last weekends you will have to enjoy as a free man.

Do also inform them that you have commmitted some very terrible crimes against your country and against humanity.

Any chance of seeing LF as a safe-haven for retirement is now gone (duh), and the Silver name that they’ve worked so

hard to preserve will in fact be tainted (among so many other things) before the new year gets any lead at all.

Oh the great pleasure it would bring me to make something more ethical of this exchange by shaking hands in front

of Reid Hall (GO CAXY’S!) now that might have been something memorable, but I can’t imagine this exchange brings you

any sort of satisfaction whatsoever.

The new timeline I will set for the starting date of your most miserable days you’ve come to know them is 12/16/201313ya.

Your outstanding debt at current is $975,713,246.77$650,000,0002013 and in just a few hours time (~1.5) it will have surpassed a value of

$1,726,261,898.13$1,150,000,0002013 according to the dates and specifications I’ve outlined (without any payment received yet). I anticipate

that you are still untraceable, innocent, and above all, I am still an “amateur” with nothing to prove. For that very reason,

I am making it clear that I’ve reached a new level of disagreement and dissatisfaction in our present negotiations; I hope

that my adjustments as well as clear standing position throughout the course of this resolve is indicative of my clear

intentions once we’ve settled. If not, then your greed and clear inability to make the right decision to fold, will ensure

that you’ve settled your multiple debts in an environment that we both know is far less accomodating and stimulating.

I see it wise to trust that we’re not so different Nate, take this small loss into account and make something more of it

with my help. Calling me crazy, considering everything that I’ve promised will fall on you is not the most brilliant

move to make. In any case, you say the proof is in the pudding! I hope you’ve swallowed your portion and truly feel

that I’m far more prepared than you previously assumed. For the last time I am here choosing to offer something more

beneficial for both of us. You have bigger things on your plate to handle right now, I agree with that much. Since this story

is certain to change it’s course at this point, I sure hope you’re prepared to deal with the consequences of your decisions if

we should still remain in disagreement Nate.



Oh, come on - now I’m supposed to be Nate Silver‽ This is just too absurd: Silver is a busy man who travels the country and writes books and is constantly analyzing sports (a topic I have close to zero interest in). Nor am I as good at statistics as Silver is. (One day…) I must be quite the mensch to keep all these plates spinning and personas running - “Christ, what an imagination I’ve got!”

A threat to call ‘my’ parents or ‘Matt’ (no idea who that is) is hardly a threat to me. I am sure Jack did not call them anymore than he met with Ulbricht’s lawyer. More pathological megalomania and lying. Jack has issues, but I am not qualified to say what they are and no way to intervene, sadly. Is it moral to keep arguing with a nut? Mightn’t it nurture their delusions or, in remote scenarios, spur them into violence? Jack had given no evidence that they had found my real identity, so I was no longer worried for my own sake, but Silver is a public figure who could be located and attacked.

Wondering about whether I should finally bring his monologuing to a halt, I chickened out and repeated my previous message with a tweak:


I look forward to the truth about DPR, your proof that I am Satoshi and Nate Silver, the exchanges I am the mastermind, and the many other fascinating things you have alluded to. Don’t disappoint me, Jack! If you can provide a good case for any of that, it will be the bestest Christmas gift ever!





14 December

On 9:33 PM, I was graced with another message from satoshispudding:


LOL it was in the name of keeping all spirits lifted so I hope you can understand that I respect a good nights sleep (also get bored). You clearly deserve it since you were foolish enough to gamble away your freedoms straight through into the billion marker. What will your wife say when this all gets going Gwern?

I think you misunderstood me. I made it clear that the evidence I possess demonstrates that you have collaboratively been operating several illicit marketplaces, are orchestrating an unmentionable amount of scams on bitcointalk.org, and operating businesses that are laundering BILLIONS in all of this scam/pre-mined money throughout the world; specifically the US, Japan, UK, and China.

Let’s not distract ourselves with the entire list of charges right now, instead let me remind you that this ponzi scheme of yours has left several innocent people in jail and indebted to the courts as I have repeatedly stated. Also, you’re shockingly responsible for providing fraudulent information to the FBI and the CIA, there’s no doubt about the former or latter in your case.

I guess this is where you send my warmest regards specifically to Rick and Max; I’ll be rushing for both of them as well while you’re locked up in some California State Prison and an inmate is “pudding” it all in a more elegant way.

Lessons Learned:

1. Make sure to be super OPSEC now and delete that public PGP key so that when the feds come and confiscate everything this week you’re all safe LOL.

3. Cryptography is useful when both parties have something they must encrypt, elsewhere transparency is preferred in communications.

6. You are beyond fucked.

2. 2 billion dollars deep into this entire mess, and none the wiser about the simple fact that you were doomed from the start–just as I had reassured you Gavin.

I’m throwing away the key you self-righteous, arrogant prick. I also get to play the hero of your biggest story yet; I cannot wait to see your face!



The failure to provide any real evidence is by now predictable, but there are still some interesting features. The mention of “Gavin” can only be a reference to Gavin Andresen, well-known Bitcoin developer, implying that my secret activities & identities are even more exhausting than I thought; Jack inadvertently raises an interesting metaphysical question when he asks what my (nonexistent) wife would think of my crimes; and his numbering scheme is delightfully eccentric (why is lesson #2 so much less important than #3 & #6? and are lessons #4 & #5 too top-secret to tell a man who is “beyond fucked”?).

Regardless, this game was starting to become tiresome. Jack is not saying anything genuinely new, so I quickly replied with another challenge on the evidence:



Let’s not distract ourselves with the entire list of charges right now



No no, let’s distract ourselves! After all, if what you say is true, I will be going to jail for a long time and won’t be enjoying myself. Let’s get into all the nitty-gritty, like who my wife is or how I am Nate Silver and Satoshi Nakamoto and Gwern Branwen and Gavin Andresen and Theymos and Fontas, and what proof you have. After all, there’s only 2 days left on your deadline, right? Surely there’s no harm in posting your dossier publicly. What’s a dox between friends?



If he replied with any evidence, the monologue might be worth listening to further, otherwise, it was time to consider drawing this episode to a close.



15 December

10 AM:


LOL obviously you’re not Nate Silver. Your wife is Michele Cook-Andresen, and your 2 children:


	Disgusted (Robin)


	Fatherless (Will)




I double checked the spelling…I know how you feel about amateur submissions.

I knew you were never going to pay anything Gavin, you dope. You immediately struck me as someone far too ignorant to graciously accept the idea of an unanticipated intermediary stepping in and taking an active role in securing the big show. Instead, this is what the world will acknowledge to be your desperate “reach” after a very miscalculated performance on your behalf. I’ve arranged the terms of our agreement multiple times, they 100% will not change for the life of anyone. Honesty is the most important tool in our negotiation, I am unbiased and committed to strictly conducting our future business proceedings with a priority for my safety and yours.

I’m quite offended by just how thick you’ve come to think I am. We are most certainly not friends, you’ve made that clear and there is nothing new to negotiate at this point reading your demands. Especially when your outstanding debts surpassed ~2 million bitcoins. Your excitement is very telling (nothing unexpected there) so let me just reassure you that you will have the opportunity to get into the nitty-gritty of everything in substantial detail + other MAJOR charges soon enough.

I’m a man of my word, as I have only continued to be. Therefore my suggestion is that you make time to discuss, first and foremost, the series of unfortunate events that will plague all of you on this bestest Christmas, Gavin. I’d personally start with your family, then disclose everything to the few other necessary individuals at the foundation/elsewhere. We both know where this is likely expected to go. Note: there’s very high certainty on my end that it is not a full disclosure of your dox over lunch/skype with the solutions promised. So, at this point I’d say that I’m 99.999999% sure I’m going to head out East. I’ll leave you to brainstorming, Gavin. I’d say you’re an incredibly interesting man, but you already know that in detail. Oh hey! Also…can I fill in for you at Zero-Hedge?

I need you to inform Roger and Erik that I will be sending for them too. This is concerning everything ugly I was talking about from our conversation earlier this week. I’m off to celebrate, I hope that you can understand why.

Lessons Learned:

$150,109,730.27$100,000,0002013>$3,752,743,256.8$2,500,000,0002013<Prison

I can say with great confidence, that this is a clear display of idiocy from several at its finest. Have a good day “friend”.



I can only shake my head at this - if I’m “obviously not Nate Silver” then what the hell was the “Nate” and “Silver Productions” before about? (Is “Roger” Roger Ver? Then “Erik” must be Erik Voorhees.) But Jack seems to be sticking to his ‘Natoshi Gwernvin’ story in bringing up “Michele Cook-Andresen” (Gavin Andresen’s real wife, according to a WSJ profile of Andresen) and apparently claiming he has found Gavin’s children’s names (I did not check this part).

I am troubled at Jack bringing up Gavin’s family. In particular, by the “I’m going to head out East” line: Gavin’s public profiles like his Twitter account state he lives in Amherst, MA - which would indeed be in the “East” for most of the American population. So I emailed Andresen a copy of my writeup. I decided it was probably better to not reply further to Jack until I heard back.



22 December

After reading it, he gave me permission to publish it and did not seem worried. I sent Jack a final PM:


Your last message is appalling: you are making threats of violence against identifiable people, their spouses, and their children - you’ve done enough. Have you no sense of decency, sir? At long last, have you left no sense of decency?

I’ve informed Gavin of everything and have posted a full writeup of our little tête-à-tête to https://gwern.net/blackmail I think we are done here for good.

But I want to add a last comment (partially out of gratitude for the interesting time, partially because I feel guilty for leading you on even after matters became clear).

I do not think you are well. I have shown your monologues to many people, and almost to a man, they find them… off. Abnormal. ‘Hilarious’, ‘grandiose’, ‘megalomaniacal’, ‘disorganized’, ‘diseased’, ‘paranoid-schizophrenic’, ‘bipolar’ - these are the words people use after reading through your messages. Leaving aside the fact that almost all your research is fundamentally wrong, just your writing style alone evinces that you are not alright. I don’t know if you suffer from mental illness, or if it is due to the drug you mentioned abusing (methamphetamine?), but you are not well. You may think you are well, or think you are responsibly using your favored drug, or you may even think your problem is a gifted that provides you special insight into the world beyond the norm; but you are not, and it is not. You need to get help before you wreck your own life or another’s. It only takes one slip to do something that cannot be undone. Please do something about your problem: if it’s drug abuse, get help quitting; if it’s undiagnosed schizophrenia or bipolar disorder, there are effective treatments, pharmaceutical and otherwise, for those issues.

But ignoring the problem won’t make it go away.



I did receive one last message on 2014-02-03: 


Just some crazy guy,

It’s so odd how Charlie was a free man one day and now his life is basically over. We both knew what a pawn he really was though. Tell Gavin I said thanks for allowing you to publish me last month! I’m sure the bitcoin foundation has been thrilled to receive calls all this past week about last weeks incident lol!

You should’ve acted when you had the chance, I’m sorry to see bitcoin hit the ground so fast this year. The day I stand before you Gwern, you’ll wish it was all under very different circumstances. You’ll wish we were standing looking at each other at eye-level too. But mostly, you’ll wish we were less than enemies from the start, because I reached out to help and you spit in my face lol.

Meth? Schizo? Really‽ Lol way to mix it up for your audience even changed up the text a bit I see? I can’t wait to meet you in the flesh–soon enough!! I obviously have never had proof so please do me the courtesy of putting this last message up on Gwern.net. Have a splendid year! ;) RIP Satoshi/BTC Foundation 201412ya.

-j0n



As of 2016-07-23, I have heard nothing further from Jack, nor of any real-world incidents connected to this. So he seems to have given up. I hope he did get help, but I am not optimistic. It was an interesting experience, overall. But I think the next time I receive a strange mention and casually note that it sounded like the author was crazy, I will probably ignore it or break the conversation off early: one dialogue with a crazy person is enough.








March


16

At 8:53PM, I received 2 threatening emails from “ya pravda <pravda.yapravda@yandex.ru>”, reading as follows:


I’ll come straight to the point. I am compiling a detailed report which will out you as Dan Crow. It includes several pages of irrefutable evidence that not even you could talk your way out of. I have no particular interest in publishing it - I actually like most of your work, however, I do need you to address a couple of issues.

Which darknet markets are you involved with either directly or indirectly? Think very carefully before answering this question. If you provide false information I will terminate this dialogue and publish my report.

…It seems a few people have taken a dislike to evolution marketplace for no discernible reason. I suspect many of those are your aliases, but I haven’t even started to research just how much involvement you have in which markets. It would seem to be an extraordinary coincidence if cloud nine market has nothing to do with you for example, but I need to do some more work on this. Anyway, I would like a copy of the report you wrote in the private mod subreddit and full details of the discussion with your contact (avid). If there are genuine security issues, we will take the site offline. You should also agree to discountinue all your attempts to discredit evolution.

-----BEGIN PGP PUBLIC KEY BLOCK-----
Version: GnuPG v1.4.11 (GNU/Linux)
==
=i6PK
-----END PGP PUBLIC KEY BLOCK-----



I was a little amused by the rationale given: you are bothered by people badmouthing your market, so you decide to… go around threatening people? That does not seem like a very good way to win friends & influence people.

But since I am not a “Dan Crow” (and my searches failed to turn up anyone of that nick on the DNMs or elsewhere), I was a little baffled by this, but after discussing it with /u/the_avid (a security specialist who has found holes in a number of DNMs & consulted for them), we think this is a representative of Evolution Marketplace, which is a minor DNM founded by Anglophone carders after their Tor Carding Forum was hacked. the_avid had posted to a private subreddit a short writeup (which I’ve since reposted publicly) of the history of carding forums and why Anglophone carding forums were insecure & incompetent compared to the Slavic originals, to support his argument that Evolution was unusually dangerous for drug buyers to use. Then a mod alluded to the post in a public discussion when he implied Evolution was to be avoided, and while not IDing the_avid as the author, clearly was talking about either him or myself. Hence the Evolution staffer’s threats to me: he assumed I had written up the material based on tips from the_avid. A reasonable guess, but wrong.

The Dan Crow thing is simply wrong, however, and I was curious what on earth led them to him. So I replied with my usual baiting:


We can talk when I see that report; since you were threatening to make it public anyway, that should be no skin off your nose.



But also as usual, they declined to cough up anything meaningful:


Wrong answer Dan.

Let’s try again.

Last time.



Which darknet markets are you involved with, either directly or indirectly?



If he really had a report with “irrefutable evidence” not even I could talk my way out of, and was planning to make it public if I refused to give him information, then he should be perfectly happy to provide me it and cut through all the tedious negotiating - I would see the ironclad evidence, realize he had me by the curlies, and leak like a sieve. Hence, he was bluffing. Sad but predictable. It occurred to me that I didn’t yet have proof this was Evolution’s fault; hypothetically speaking, it might be another DNM trying to make Evolution look bad. So:


BTW, I forgot to ask this earlier but: how do I know you even represent Evolution in the first place? Which staffer are you?



Making me further suspicious, he welshed on any details:


Ok have it your way.

Don’t say I didn’t give you a chance to fix this.



Since we were clearly done, I threw in a taunt:


So you were lying about being from Evolution too? How disappointing.



No reply. A check of Reddit and the Evolution forums turned up no doxes either. Was it all a bluff?








February

On “February 08, 201511ya, 08:38:25 AM”, I received an encrypted PM on the Agora forums from a new account named “nwerg”, titled “your average doxing”, which said:


Gwern, having perused your Blackmail page and having had a good laugh at the conspiratorial wannabes there, I’m here to inform you that you can in fact be doxxed rather easily. If I’m the first to do so, do I get a bounty?

Your full name is [], although you go by [].

Your birthday is [].

You were probably born in [], because your SSN begins with [].

Your mother’s full maiden name is [].

Your phone number, or really your parents’ phone number, is []. Their/your address is known, suffice it to say you’re about 60 miles away from [].

You have (or had) a dog named Charlie.

You’ve done an amazing job keeping pictures of yourself off the Internet, with one exception that I could find ([]). You are the person in the center.

At this link ([]), in the comments, you messed up by having your real name next to the Gwern avatar.

I don’t know where I’m going with this though. I considered coercing you to hand over your bitcoin wallet beginning with 1Gb89, but you would never acquiesce because what’s preventing me from repeatedly demanding more money to not release the same information? Nothing. How about if I vend the information on Evolution, where you seem to be disliked? Or upload the information to Doxbin?

How about we compromise and you send me 2 BTC from that wallet, and you have my word none of this ever gets out. My wallet is 192sQ1WG7mMPMhTPJqqXCmVs1aGEhLuYuB

I will give you my public key in my next message.


—–BEGIN PGP PUBLIC KEY BLOCK—– Version: GnuPG v1

mQINBFMi0mMBEADiL5Y6QHG6Dm+GNaz+Eea5IYRxc7HlaOh+2PM8MMEEZswElEHI tctmX5+/mczoLq4tMu5CCAlR58KZjiF1tSn1u2DqkEUJxJg2FAG9SiHRZG/Uwuux 6pSIO+Qxip7m75DYjkvIL7M+cQudJSZLXueXttULbP9sGo07VyTceRwT2/Mn3/Ow Y2HoKwJulU1cTGnkIGbNp38t73oS2n4m1ev+r5tZ3rGRwas0J52+PsD8aPBryGuT FrF970ycQPmir1x15MvM8bVmYP6TbVNaGAq6GiX0iujCdQbePO6s+lHepMXh+dYI 5ytmqXYAs81qunn0uPTkpSTTqEMbqroIcNQScmOxLACMyb27cAiP+spFd+m42t3U gyDx3qQ3h6YB05uL0X/cBUhNMwMU9pVuQ/zEQQ2tWY7wLu+SiX6w0sfbT+SjBqFF GZnk7+X1E6G2G8k6XEpbCw1QfgSaUVd65lT4OE6sT6zZ8/TrstXfL7zucaq4T/Ls kyGPC5/NoediGKXPTv2AACz92MktCDFT+HLs5m+KGQl7BB36hebLJKbuLjk4X0GO Z2LsBw504WwfiDcQBxhplUSU2ojzIv+hxPjZg8WxO5Z51pJa06L7vCzmQATU+4cZ ej9lF8G+5TdBfRhgvHCU0LlzhpaCSErZlo4P99b3xufGfY8Td+RY2GSuRQARAQAB tBVOIFMgQSA8b3BzZWNAbnNhLmdvdj6JAjYEEwEKACAFAlMi0mMCGwMFCwkIBwMF FQoJCAsEFgIBAAIeAQIXgAAKCRDXAmxuPiKIt6CREADXrrcaoVrkAGPQ43dTCl37 txt8Sq3wR7TyxYbyEXfx95IF5kpHBgElnkNZJT/abKkyc9j6FAlOON3IvWJwo4h/ uuoXl8Acitwwpyb8erlVBIAvvjion4k1K9Ste6CbMQIAkXSx2hk31XWzBdFJUALI ntTi1DNa9iMSe7qIjP+5of7Pz6FizZidUbINHwcv0duPrl5aB/vnh+F+FBWppPmL 2v/8/AceiYK9aQ9Y9hFN5C/5SZCQrNdcL320V31YsH1+ZUMjCgHTNqox2zKiO2+1 KVOfoHxo34P7VqtfoVvksgYgxRgOdSkZFBERYov6URULqVM/W8Vf1iz9BZlqrffx mpJeB73K2yp43WSH2HIBRy6JBOuzijrNsSOZetYED0FDXX+riGMUxCjGxBl/9aKc jciUzgPjHAROYmUncGvfxt/vldphdKNn6QqeLjFKYwrviSPLeWLm2pQjXxNUg89X HIsNw9cnWR1jllYmQETiJJ7hEO42j6xczFqkOKUcDpg5251dIzxcMtFH88Ged+NA dyw83tPCWlqEftOa1prR/2JahHOTlfxvc2EZw5yP42AyGJXyLkKtZ0wuXlwHlhtg 01Temejpctp2xTBe+x0VEqIEAJ0hRQj1Lf8iFluVnN0sMP/b8PgAOn5XNNmxyeAm 1q929kZz1ViuuHLY26ePIrkCDQRTItJjARAAovu32W8WKevPDnGfJRUlF0XdsYa4 MqNpmkSTqFdZjo57mFpwHjiU6M3Al63G/DZQ+V2LGMcICDYslpWttZPFriVtoNqh Lw/Dmd4m89hgEu1do9AEeqmH8RcPX2f2qWrN4e615kd8fTXnlwmnCn58pc80v6bI GSrKKMI6ivUn2nc2v46HRXqi7vp851WkH4CN9QPYUZgnk9loVp/PmZYYF6ebzp+2 AB+0qLNNs8GbIEjzSeXDYiFjaKOpt1kfANwWV91L/+fP/KWPy2C7m3uL3SU4ipKR n0Nolmw/R2GZoQ8fWNxTTGAsMK667cPCGPppM5bqi5u1mIhfq4wvGhTRqb7NHAVB TDzFDUmMwXnfkN6H0KQmiYRyIlvXqb+YOBywsAfQE0TByV0PuZdQKIRjnVI+IoWl 0kL+Hxz6Z3YHKtTLeoo3GvtGgGXkTV9DnucdK67SAPSHQBmgwO/ihjC28o6ml1TJ rJwP8o7VSWVrFqAnuhxk91iIu/KEodcv2C3o6B8h/Ctc0nXsT3gZe4tIPsuUFzkh cjd+8hOnimOOgoJQYGkvINXMOvzrgoLUvAh8sn9rZZn8ULYycQ6RM5W4x8JyBa0+ em659qjo3L51SEweBrABaRiEgxqSvwk+o+SCo7gbGT+I8UwXvN8mx+QUQSfq11+8 tAtZtyMccInStyMAEQEAAYkCHwQYAQoACQUCUyLSYwIbDAAKCRDXAmxuPiKIt8XU D/9pGfsaT1XFJsAqRaZ2YX7/A8iCScDkzSbazFrzp82cBcdwu+/AUPUE1BQxTpfK XI9A96bK7r3WV5m/jj2Br+BjJNUjhA+ufXNmgD6wDPcqvctjUppF2Mnn+q0JpGLY WFojrQ2aNuskO4em3b11oAYh5EZ7/jQvcWR6oN0HHwl3oO7Iw98DnX0PWt4hzBVR b7fu028IVQlMBefHvuM1bNAewoc3SvQPi+iU7Z9CWshUAuyaYtjZlVfQTrxBIPAS F10uP+BUPg4iShM2oM/SMgaPBUwWwSYzCuN+rh1JLnwiCDCvZasTDKUWbiu2ZR9I Up5Lj3kBEnL2d/HXSmk1GqN2FviIfzCvuRtzieVLz+HwFcu+oOmcrNwNozW3qpj+ fo/b36VxnxmEBcuob9NSn42budHCS0QXja26B+C4gtmurTLgdZi2jlWAO9YKKyGf 3wQyZWXDd9u/gcymyhFF+NfMpoy55OZRzvX1Sgjs4kcy5nZlScRnaTYKyFh/7lNj DY984jUpvsoI+UvrBILC+SFDRBepExok40/ZD+t7olSBEUktMmPCm5Y11YGM5U/A cIuaTtWkklHTwOVAtDSthPYhOZRjwjfhdpUS3yRtO9UgN+uQE/MvoLAuyx7ovvAS 6o/CuzeAUMfQJ+rm9YpWJQQkLu8CJkqs3Ns9H8UmvzNc8w== =9iTw —–END PGP PUBLIC KEY BLOCK—–



I replied 3 days later on 2015-02-11:



Gwern, having perused your Blackmail page and having had a good laugh at the conspiratorial wannabes there, I’m here to inform you that you can in fact be doxxed rather easily. If I’m the first to do so, do I get a bounty?



Nah. I think I phrased it as no one both competent and malevolent has doxed me yet? Even excluding old friends and acquaintances, at least 3 or 4 people that I know of have already done it. (The first one did it through my sister, which is totally cheating, but nevertheless.)


Your phone number, or really your parents’ phone number, is []. Their/your address is known, suffice it to say you’re about 60 miles away from [].



Their. Unfortunate, really; I would have liked to attend the Ulbricht trial.


You have (or had) a dog named Charlie.



Had. Sad, I really thought he’d make it to this year.


At this link ([]), in the comments, you messed up by having your real name next to the Gwern avatar.



Oh wow, I didn’t even know about that one! I always figured people would go through something more obvious like Paypal.


I considered coercing you to hand over your bitcoin wallet beginning with 1Gb89, but you would never acquiesce because what’s preventing me from repeatedly demanding more money to not release the same information? Nothing.



I’ve thought about the problem a little myself. From an economics perspective, blackmail should be fine: if there are gains from trade to be had, people will pay it, otherwise they won’t. And it can serve as a cheap decentralized law enforcement. From a blackmarket perspective, it’s a standing offer to all pentesters, which is, in the long run, good for blackmarket users.

But the upfront payment does not work for exactly that trust reason, which seems to bar deals. My conclusion is that the solution is simple: instead of demanding a lumpsum, a blackmailer should demand a stream of small payments, and the blackmailee buys silence in chunks. So for example, suppose the value of not being blackmailed is 2btc; you can’t simply demand 2btc upfront because there is no way to credibly commit to not releasing the data; what you could do instead is extract the net present value equivalent of 2btc over an indefinite time period by demanding 0.0083btc per month indefinitely; that’s 0.1btc per year, and if I discount at a reasonable value of 5% per year, then the net present value of that stream of payments is indeed ~2btc (0.1 / log(1.05) = 2.05), so the blackmailer loses nothing if he’s honest - but it has the important feature that payments by the blackmailee can be discontinued immediately if the blackmailer welshes.

(DPR’s payments to the SR1 DoSer is an example of this: he paid weekly, so if the DoSer had gone back on his word, DPR could simply stop paying.)


How about we compromise and you send me 2 BTC from that wallet, and you have my word none of this ever gets out. My wallet is 192sQ1WG7mMPMhTPJqqXCmVs1aGEhLuYuB



I think you know I’m not going to pay anything. It would be annoying to have my name splashed all over, but I resigned myself to that back in ~2010 when I decided to set up my website; I see Gwern as a pen name now, and not a real pseudonym. I’m glad it managed to last to 201511ya.


How about if I vend the information on Evolution, where you seem to be disliked?



I don’t think they dislike me that much… The threat on my Blackmail page was because of the_avid’s essay and I posted that publicly a while ago, so why would they pay for my dox now?


Or upload the information to Doxbin?



You can, but I’m not sure why you would bother.


I will give you my public key in my next message.



FWIW, it’s safer to include the public key in the original message. Harder to pull off any sort of MITM or leak the fact that a key exchange is being done.

Also, the Agora forums is a bad contact. I don’t read it because it’s so stuffed with spam, I just crawl it. I saw your PM only because I was checking the cookie was still valid.



Agora forum downtime meant he didn’t reply until the 13th:



You removed the comment, I see. Not even a token 0.01 BTC for alerting you to its presence?



Actually… you make a good point about that one. I didn’t know about it at all, and so I did learn something interesting from you (specifically, that Gravatar betrayed me). I’m not going to pay blackmail, but I am willing to pay for interesting information, and ₿0.01 is a fair amount.


Anyhow, you’ve been a good sport about the whole thing, I’d frankly have been amazed if you gave me anything. So unlike most doxxers, I’ll probably keep this to myself and just fade back into the mist and you’ll never hear from me again. No Doxbin, no Evolution. This entire exercise was mainly in response to the accumulation of fanboys you seem to have developed on Reddit, who think of you as a demi-god for some reason. This was my petty way of showing that, no, you’re not some super-anonymous enigma, you’re just a [].



I never claimed otherwise. I find the recent stuff on Reddit more than a little over the top as well. Or have you seen the stuff on Quora? Someone seems to spend an inordinate amount of time coming up with all sorts of bizarre and often personal questions they seem to want me to answer…


And PayPal had nothing to do with it, BTW. No, the actual method was even more prosaic: a simple [] ..



I figured as much. As far as I know, [] and [] are probably the main leaks. IIRC, I accepted the risk with [] but I got careless about the [].


As a post-script, feel free to add this conversation to your Blackmail page, with your vital details redacted, as it would amuse me to no end. Though I doubt it’s going to happen.



Of course. There’s no point in having a big blackmail page to prove that I don’t pay blackmail - and then leave incidents out!

[]


Last question: I noticed the letters in “gwern branwen” happens to be contained in your full real name (including middle name). Was that on purpose, or a happy coincidence? I considered anagramming your whole name but decided I’d just ask you instead.



More than a coincidence, less than on purpose; with my funny name, I’ve always been drawn to more consonant-y names, so the overlap is not random.



Of my attempted blackmailers and doxers, nwerg was by far the most competent and I actually learned something from him.



November

In November 201511ya, A.P. succeeded in de-anonymizing me through a known route (not Gravatar). He declined the bounty.







July

In July 2017, G.W. de-anonymized me by careful use of names on social media and gradually tying them together, finding the same thing as the earlier February 201511ya de-anonymization as well. (Since the other items would’ve sufficed, I count his as a separate de-anonymization.) He declined the bounty.



November

In November 2017, A.T. emailed me about a deanonymization some time ago, but unfortunately forgot how exactly he did it, and declined the bounty.



December

In December 2017, one person noted that some of my old 201313ya Bitcoin sale transactions on #bitcoin-otc happened to leak my name via bank accounts. Whups. (They did not claim the bounty.)




See Also


	Bitcoin meta-scam






External Links


	“Is Bitcoin creator Satoshi Nakamoto tied to Ross Ulbricht & the Silk Road?”


	Discussion:


	Google+


	Reddit


	Hacker News









Appendix


Fanfiction

On 2014-04-09, my anonymous feedback form was used to link to a “fanfic” on pastebin.com—a story of Satoshi creating the Genesis Block. (I am not sure if the protagonist is supposed to be me.) I felt it was good enough that it did not deserve to expire, and archive it here with some gentle annotation.


“Daddy!”

He imagined her mouth pressed against the tile floor and winced. The muffled voice had descended from the bathroom on the first floor, the source of the main vent stack, which parted the insulation between the floor joists above and descended into the cement floor below. She knew he could hear him through this rather disagreeable conduit, even over the persistent humming and clicking.

“Lunch is ready!”

The thuds of her bounding footsteps reverberated as they trailed off towards the dining room.

Returning his focus to the workstation in front of him, he distractedly lifted the teacup sitting to the left of the monitor to his lips, and taking a sip, quickly realized how cold it was. Setting it back down on the porcelain coaster with a grimace, he paused, eyeing it, before gently nudging it into alignment with the circular brown stain permanently embedded atop the University of Illinois logo.

The basement was only partially finished: tacky wood paneling lined all four exterior walls, yet there were no partition walls, other than a bump-out near the front of the house that enclosed a small, dismal, emergency-use bathroom. Next to the bathroom stood a dust-covered bar piled high with boxes and cruft, decades removed from any use for its intended purpose. Clearly the work of a former owner, performed piecemeal over months of nights and weekends, with the expected result: a half-finished, shoddy job, and surely a far cry from the original magnanimous vision.

It had been cold down here, too: though the boiler for the radiant heating system stood along the side wall, no radiators had been installed below grade. There was only the click of the boiler’s circuit, the whoosh of the flames, and the screech of the flue closing to keep him company, as the system percolated the heat up through the century-old piping, benefiting only the non-trollish family members upstairs.

But it hadn’t been so much as chilly down here for at least a year and a half—even now, in early January, what with all those little dynamos around. He swiveled in his chair to consider them. They had been good little troopers, overall.

A wide bookshelf, long disgorged of such diverse tomes as The Theory of Money and Credit, The Feynman Lectures on Physics, and Critique of Pure Reason, overflowed now with spare power supplies, stacks of tiny silver hard disks, and a spaghetti bowl of yellow and blue Cat-5 patch cables—half of them neatly coiled and tied off, the other half dangling in loose curls halfway to the dusty floor.

To the side of the bookshelf, and across from his workstation table, another previous owner, prior even to the shoddy worker, had installed an N-gauge train set, taking up a good eight by sixteen chunk of floorspace. It wasn’t entirely enclosed, though: an ingress had been cut into it, so one could get right in the center and watch the trains travel their routes up close and personal. It was the sixties version of a man-cave: somewhere to get away, if only for a moment, from the persistent demands of family members above.

Of course all the good stuff that once existed on the miniature landscape, the stuff that wasn’t glued down, had been taken long ago, leaving the improbably diverse terrain - snow-capped mountain peaks (replete with required tunnel) descending into a small rural town bordered by rolling farmlands - utterly devoid of any engines or cars, though the various farmsteads, train stations, and gas stations remained.

It would almost be post-apocalyptic, if not for the few residents that remained: the paper boy holding aloft today’s edition, the businessman on the train platform (glancing at his watch for eternity), the farmer carrying pails of milk; the hitchhiker. They were the lucky ones - the ones just beyond the sweeping arc of pre-teen arm reach, who avoided being plucked from their glued-down bases, leaving only two gnarled spots of white plastic, or occasionally the stump of a leg.

Instead of a nuclear attack, however, it looked more like an alien invasion had taken over this miniature world. A dozen or so assorted species of netbook were strewn about the landscape, whether perched atop the mountain peaks, or wedged between rows of pines, or lounging beneath the single stoplight suspended over Main Street. Each had its black umbilical power cord and blue network cable trailing away, like other-worldly snakes, off-world and under the table, where a handful of surge-protected power strips had self-assembled, daisy-chaining themselves together to power the invading force.

These little guys were the source of the incessant clicking and humming, a white noise to which he had not only gotten used to over the previous eighteen months, but had come to require as a fundament of existence, such that a few months into the project he had installed a small fan in the master bedroom upstairs, lest he lay awake in the interminable silence.

The thermal result of all the clicking and humming, usually an unwelcome by-product needing abatement, was embraced, as they took the place of the absent radiators, converting the electricity that came in through the new 200-amp patch panel (for which he had to eBay some of his rarer bound tomes to swing, what with the permitting and all) into a voluminous heat which, though keeping that half of the basement at a toasty 78℉, still left his tea cold after an oblivious twenty minutes of debugging.

He rose from his stool with a creak (the stool, not the man, as he was not yet even fifty) and shuffled around the table. Entering the inlet, he was caught for a moment by the hypnotic twinkling of the rows of green lights on the steel-blue Linksys twenty-four-port Fast Ethernet switch. It was like gazing into fire; but the fire these lights represented would heat up another type of landscape, warming some, and burning others - if the embers could be fanned long enough to keep the spark alive until it took.

Regaining himself, he crouched low, if not with a creak then an audible groan, and kneeling on the hard floor, stretched forward to reach the strips, powering each master switch off in turn.

As the clicking stopped and the fans spun down (in addition to the lack of chargeable batteries in these barely functional netbooks, half the screens in the fleet were cracked, both byproducts of his frugal acquisition method via eBay), he was surprised that immediately upon rising the ambient temperature felt markedly cooler, now that his little companions were dead.

Each had, sticking out of its side like an awkward vestigial appendage, a thumb drive, again of various capacities and manufacturers: some brightly colored and adorned with advertising logos and neat little metal slide-away covers, pilfered from various vendor conference swag bags, while others sported translucent plastic neon covers without any adornment - the no-name bulk ones, most likely acquired from Black Friday sales at Fry’s.

He searched for the nicest one (the code contained within all of them was the same), an orange one with the metal slide cover, and pulling it out with a soft thwick, eyed it for a moment, before tossing it into the air and catching it. Closing his palm around it as if it were a talisman, he paused, as butterflies suddenly swelled in his abdomen. His fist began to shake, ever so slightly, and he gripped the thing tighter.

It has come too far now. It has a life of its own. It needs to be released. To be freed.

These are the things he said, fighting himself. It wasn’t his decision anymore. The thing worked, in this small world at least. It wanted to be free now; to live or die on its own merits.

Regardless, his feet stood firm, so he tried a different tack.

It’ll never work. It has no intrinsic value, there’s no way to bootstrap it. It violates all the laws of how money comes into being. It’s just an experiment, anyway, and it will fail like all the others before it. Digicash. Cybercash. E-Gold. Liberty Reserve. All roadkill on the highway to digital money. It’s really just an academic exercise, nothing more.

Deep down, he knew better, but saying these things got his feet moving.

Next to his main dev box stood a beast of a machine. It was an old rack-mount Compaq ProLiant ML370, picked up at a swap meet for $389.61$2502009, rails still attached. It was a pretty big deal back in the dot-com boom days, and the 7200 RPM SCSI drives it took were abundantly available second-hand. He had seven extras to start with, which he could hot-swap to keep the thing up for at least a year or more continuously, and the yellowed and aging APC UPS beneath the table, acquired via Craigslist, was also still good for a couple of hours if the local utility went belly-up, even if it was originally rated for eight.

An old Dymo label maker - the ones that actually press into the heavy plastic tape, deforming it white into the shape of the letters, was used to tag the beast of a machine. The newer label makers, the ones that thermally print black letters on a thin white tape, just didn’t have that same sense of gravitas. But this; this looked good. Set dead center, in all caps, the blue tape announced:


GENESIS



He had lifted the name from the Project Genesis in Wrath of Khan, a plot line regarding an experiment to terraform a barren waste of a planet into something akin to a paradise. It was a not-so-subtle hint at the grandiose goals of the project—and what that vision implied about the present state of affairs.

Of course you could also read into it the Biblical interpretation (released a few years before Wrath of Khan) which pretty much laid out how this whole ball of wax was willed into existence by the Creator from nothingness.

Either way you took it, it was pretty ballsy, and he knew it.

But he wasn’t feeling those same cojones now, as his unsteady hand flipped the tiny magical boom-stick across the backs of his fingers. Though repeating the mantra of guaranteed failure, his body betrayed this act of self-hypnosis, understanding clearly where this might all go.

That’s why the bootable OS on the stick, running Windows XP, was configured with a Tor connection in the first place. And why he published the whitepaper last Halloween under a pseudonym, through an anonymous German email service. If this actually worked, if it scaled properly, if - in his endless nights and weekends of debugging - he had caught all the serious bugs, exceptions, and edge cases in the protocol, well then…

Perching himself back on the stool, he realized he forgot to fill the coinbase padding, the extra empty bits in the first block, created to bootstrap the entire chain so mining could take over from there. These bits would hold a message—part artist’s signature, part hacker easter egg for those down the line. His original thoughts included quoting either Neil Armstrong, Winston Churchill, or even Louis Armstrong. He had settled on The Boss: Bruce, with the line he quoted at the end of each show, way back in the day:


Remember: in the end, nobody wins unless everyone wins.



Now, however, he was having second thoughts. Despite his earlier measures at anonymity, this choice would pretty clearly peg him as an American. Or at least a resident of the Western Hemisphere. That was too much to give away…but it was such a good quote.

He sat for a moment, then decided the quote should instead be more like a timestamp. After all, the whole system was based in part on a distributed timestamping service, and he wanted a way to prove the thing was bootstrapped at a particular time and date - like when someone doing an AMA on Reddit posts a selfie holding the current newspaper. A way of proving identity in a trust-less environment, using a shared “secret”.

Warming up to the idea, he fired up IE7 and searched the news websites. Nothing too notable jumped out—much about Obama’s upcoming inauguration, debate over who would take the Guantanamo prisoners, and various other sundry affairs of the day. He was searching only the UK newspapers, so the source would match with his diversionary use of British English in his postings, and when he reached The Times of London, he found it: the perfect quote. It was short and sweet, and embedding it would not only be an effective time stamp, but also a time capsule of the current existential ennui washing over the world, and given the unknown future, perhaps an epitaph for the current financial system:


The Times 03/Jan/200917ya Chancellor on brink of second bailout for banks



A gentle middle finger to the current failing system the project was designed to upend. He couldn’t help but foresee the marketing value of it, either: they would think some brilliant hacker came up with this as a response to the current crisis, even though he had started in earnest two years prior, a good year before the financial system buckled.

They didn’t have to know this was a multifaceted project, decades in the envisioning. They didn’t have to know most of the ideas and concepts were borrowed from others - several invented decades prior, in the seventies and eighties. They didn’t have to know he was simply a visionary plumber, who saw the thing holistically, and that the small amount of brilliance he added was in the way the pipes were fitted together so that the water could flow. They didn’t have to know that he himself had been waiting over a decade for someone else to do what he saw as simply obvious3, and when nobody stepped up, he finally got off his lazy ass and did something about it. No—he would let them believe in the myth. It would be better that way.

He slid the stick in his dev box and recompiled the code with the new message, then transferred it, with his shaking hand, into the USB slot on the ProLiant.

Massaging his temples, he swiveled away from the workstation to face the side table. He couldn’t just… do this: it was a moment, and it needed something inspirational. A send off; a virtual champagne bottle striking the bow.

Sitting at an angle to the server on the workbench sat another beast almost as big, but from another age: a McIntosh NC2300 amplifier. He flicked it on, generating a low buzz as the needles popped and settled back on the tiny pegs within their blue square windows. While waiting for the tubes to warm up, he pulled a random vinyl record from the stack of a dozen or so leaning against it, and removing it from the protective sleeve, smiled while admiring it. Bruce would make it into the ceremonies, after all. Perfect.

Mounting it on the Nakamichi Dragon that sat atop the old amp, he cued it up with his right hand while holding the index finger of his left on the pressure switch of the ProLiant. When the sounds of the E Street Band blasted their way out of the Klipsch monitors, he pushed the button on the Genesis machine.

Born to Run.









	The purloined letter! As tangled_zans points out:


Think about it!

What do we know about Gwern?

Near-encyclopediac knowledge of Bitcoin, Tor, and Darkwebs.

Is heavily into Japanese culture.

One of the early bitcoin adopters.

Has done prolific research into remaining anonymous 1 . So far we’ve assumed that this was in order to de-anonymyse Satoshi, but what if it was to remain anonymous himself?

But that’s just speculation. Here’s the real proof:

We know that Gwern has modelled his internet persona based on L, the anonymous detective from Death Note. In the story, L’s sole obsession was to find out the identity of Kira, the genius serial killer. HOWEVER: Half-way through the story, Kira murders L, assumes his identity, and continues to openly and fervently “hunt for Kira” while secretly sabotaging the efforts of law-enforcement who cooperate with him.

So if you remove the supernatural crime element, Death Note becomes a story of an internationally wanted man, who hides behind the persona of the investigator in charge of finding himself.

And the more eagerly he tries, the less likely it is that he himself becomes the suspect!

Does that sound familiar?

The answer was always hiding in plain sight. Nice try, gwern!



↩︎

	A commenter on #bitcoin reasoned:


Odds are Satoshi is an from an English-speaking country. There are 400 million people who live in an English-speaking country. I would guess there’s about a 20% chance Satoshi has access to the nearly 1 million bitcoins he mined. If it takes me 5 minutes to send a message threatening to expose Satoshi, then I can send 12 messages per hour. That means my expected hourly return from sending blackmail messages to English-speaking people is (₿1m × $900.66$6002013 × 0.20) × 12 per hour / 400,000,000 people = $5.4$3.62013/hour.



↩︎

	I disagree with Anonymous here; he remarked on 2010-06-18 that the insight wasn’t that old: “How long have you been working on this design, Satoshi?” “Since 200719ya. At some point I became convinced there was a way to do this without any trust required at all and couldn’t resist to keep thinking about it. Much more of the work was designing than coding. Fortunately, so far all the issues raised have been things I previously considered and planned for.”↩︎
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Don't stop early: Case-folding source code at memory speed

github.blog · 14 points · Discussion


		
	

	
												How a branch-free loop and byte-space arithmetic let GitHub case-fold every byte of code search at >45 GiB/s on a single core.
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Suppose a user searches for café and your corpus contains CAFÉ, or they type straße and you’ve stored STRASSE. To make these count as matches, you need a canonical form that erases case distinctions, so that two strings which differ only in case compare equal. That form is case folding, and it shows up wherever text is matched rather than displayed: search engines, regex (?i) flags, case-insensitive usernames and hostnames.




It’s a basic operation, but at GitHub we run it a lot. Blackbird, GitHub’s code search engine, indexes over 180 million repositories—more than 480TB of source code. Every byte is case-folded before we extract ngrams and build the index, and for every potential query result, another (implicit or explicit) case folding operation is needed to locate matches. At that scale, the speed of even a basic operation starts to matter.




This post is about how we made it fast, and it starts somewhere counterintuitive: the biggest win in the ASCII fast path came from removing an optimization, not adding one. It turns out to be faster to sweep the whole buffer with no branches than to stop early at the first non-ASCII byte. We open-sourced the result as a Rust crate called casefold.




Folding is not lowercasing




It is tempting to reach for str::to_lowercase, but lowercasing and folding are different operations with different goals:




Lowercasing is for display, and it’s locale- and context-sensitive: Greek final sigma lowercases to ς at the end of a word and σ elsewhere, and Turkish I lowercases differently than English I. Case folding is for comparison, and it’s deliberately context-free and locale-independent. The point is a relation that stays stable and symmetric, so that if A folds to match B, B folds to match A in any locale. The Unicode Character Database ships an explicit CaseFolding.txt for exactly that.




The two operations diverge on real characters—ß, İ, final sigma—which is why lowercasing as a stand-in silently produces wrong matches. This crate implements only the simple (1-to-1) folds—statuses C and S in CaseFolding.txt—and not the multi-character “full” folds (ß → ss) or Turkic locale folds (the dotted İ). This isn’t an unusual choice: common tools and regex engines like ripgrep make the same restriction, and being consistent across tools is important.




The counterintuitive core: Don’t stop early




We deal mostly with source code, so the text we fold is overwhelmingly ASCII and making it run at memory speed is the single most important thing we can do. Everything else just has to keep the rare non-ASCII path from spoiling it.




The fold of an ASCII letter is trivial—A..=Z map to a..=z, everything else is unchanged—so the ASCII pass is really just “sweep the buffer, lowercase in place.” Ask any LLM for it and you might get something like this:




let bytes = s.as_bytes_mut(); 
for (i, b) in bytes.iter_mut().enumerate() { 
    if *b >= 0x80 { 
        break; // non-ASCII at index i: hand the rest to the Unicode path 
    } 
    if b.is_ascii_uppercase() { 
        *b += 32; // 'A'..='Z' → 'a'..='z' 
    } 
}





It looks ideal: do the cheap byte work, and the instant you hit a non-ASCII byte, break and let the “real” Unicode path take over: “only do the cheap work until you have to.” On an Apple M4 this runs at about 3 GiB/s. That sounds fine in isolation, but it is more than 15× short of “optimal” because of the if branches.




Let’s delete every branch, line by line:





	if b >= 0x80 { break } → don’t stop at all. ORevery byte into an accumulator and test it once, after the loop: high_bit_acc |= *b. Same information (was there any non-ASCII byte?), zero branches in the body.




	The A..=Z range test → make it arithmetic. b.wrapping_sub(b'A') < 26 is true exactly for A..=Z (any other byte wraps to ≥ 26), yielding a 0/1 mask with no branch.




	The conditional write → fold the mask into the store.| (is_upper << 5)sets bit 5—turning an upper-case letter lower-case and being a no-op on everything else—the byte is always written, never branched on.






What’s left has no branch in its body and no early exit:




let mut high_bit_acc: u8 = 0; 
for b in &mut bytes { 
    high_bit_acc |= *b; // detect any non-ASCII byte 
    let is_upper = b.wrapping_sub(b'A') < 26; // branchless A..=Z test 
    *b |= u8::from(is_upper) << 5; // set bit 5 → lowercase, else no-op 
} 
if high_bit_acc & 0x80 == 0 { 
    return bytes; // pure ASCII: already folded in place, no second buffer 
}
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How to organize 3 acquired companies into one coherent website

littlelanguagemodels.com · 13 points · Discussion


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




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




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




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





	day-to-day responsibilities




	previous experiences making IA decisions, positive or negative




	perception of the areas with the highest potential for company growth




	professional goals






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




How Company A plans and delivers items.




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




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




Put users into categories




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





	Location (by country, city, district)




	Clinical discipline (nursing, surgery, pharmacy)




	Clinical specialty (dermatology, ethics, pathology)




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




	Role (educator, administrator, researcher)




	Institution (academic, commercial, non-profit)






For patients of healthcare providers, groups may include:





	Insurance type




	Age group




	Risk level






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




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




Test with a small group of users




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





	Do labels match user language?




	Do groupings match users’ mental models?




	Does content hierarchy reflect user goals?




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






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




Think horizontally, not vertically




What do I mean by this?




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




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





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




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






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




Vertical vs horizontal content thinking



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




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




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




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




Key takeaways




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





	Start with user goals




	Identify commonalities across products




	Identify opportunities for consolidation and removal across content




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




	Put users into categories




	Test with a small group of users




	Provide multiple information pathways to improve discoverability




	Be prepared for content discussions to get heated






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





Original: https://littlelanguagemodels.com/how-to-structure-your-sites-after-a-big-acquisition/ · Discussion
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3
3 [ESETEAN =5 Command Prompt
: CornerAreaGather4: 19.680x
361 32 CornerAreaTat
362 [ Repeat Count: 1000
3 32 Accum = €
36 CornerAreaVTBL( 1048576): 44.322949 cycles/shape (313336.528708 - 313091.125000 = 245.403708)
for(u32 shape CornerAreaVTBL4( 1048576): 44.744491 cycles/shape (313336.528708 - 313312.312500 = 24.216208)
3 € CornerAreaSwitch( 1048576): 23.741389 cycles/shape (313336.528768 - 313091.125000 = 245.403708)
207 Accunih= CornerAreaSwitch4( 1048576): 22.914914 cycles/shape (313336.528708 - 313312.312500 = 24.216208)
q?f R CornerAreaTable( 1048576):  5.241942 cycles/shape (313336.528708 - 313167.500000 = 169.028708)
::(ﬂ i CornerAreaTabled( 1@48576): 3.047881 cycles/shape (313336.528708 - 313312.312500 = 24.216208)
371 return Accum; CornerAreaAVX( 1048576): 1.861400 cycles/shape (313336.528708 - 313333.812500 = 2.716208)
o Ly CornerAreaAVX4( 1048576):  1.824219 cycles/shape (313336.528708 - 313336.468750 = ©.059958)
373 CornerAreaGather( 1048576):  2.679720 cycles/shape (313336.528768 - 313333.812500 = 2.716208)
374 £32 CornerAreaTab  CornerAreaGatherd( 1048576):  2.033688 cycles/shape (313336.52878 - 313336.468750 = ©.059958)
375 i
376 32 Accume CornerAreaVTBL : 1.010%x
377 32 Accuml CornerAreaVTBL4: 1.000x
228} 28 e CornerAreaSwitch: — 1.885x
2 2 (e CornerAreaswitchd:  1.953x 3
220 CornerAreaTable:  8.536x
22 :iflg‘(’gzﬁnt CornerAreaTabled:  14.681x
383 { CornerAreaAVX: 24.038x
S P CornerAreaAVXd: 24.528x
385 Accuni += CornerAreaGather: 21.515x
386 Accum2 += CornerAreaGatherd: 22.002x
387 Accun3 +=
388 D:\>
389 Shapes +=
390 )
391
392 32 Result = (ACCUmY + ACCUNL + ACCUTZ + ACCUM3);
return Result;

C++ source file length : 23,869 lines : 82 Col:60 Pos:5516
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204 LISTING 23
205 B Command Prompt
206
207 £32 TotalAreavTaL
266 =h D:\>total_area TotalAreaVTBLA
209 £32 Accum = €
210 for(u32 Shape
211 < Repeat Count: 1
212 Accun +=
213 ¥ TotalAreaVTBL( 1048576): 37.344602 cycles/shape (460271.156784 - 460117.531250 = 153.625534)
21 TotalAreaVTBL4( 1048576): 35.521033 cycles/shape (460271.156784 - 460253.968750 = 17.188034)
215 return Accun;
2 i TotalAreaVTBL:  1.000x
& TotalAreaVTBLA:  1.051x
219 LISTING 24
2% Repeat Count: 1000
m
222 £32 TotalareavTal TotalAreaVTBL( 1048576): 34.472825 cycles/shape (460271.156784 - 460117.531250 = 153.625534)
223 B TotalAreaVTBLA( 1048576): 34.303823 cycles/shape (460271.156784 - 460253.968750 = 17.188034)
£32 Accuno
32 Accun

TotalAreaVTBL:  1.000x )\

jE2ican TotalAreaVTBL4:  1.005x

32 Accum3

us2 count = V=

230 while(Count
231 {

232 Accung
233 Accum
234 Accum2
235 Accum3 +=
236

237 Shapes +=
238 }

239

£32 Result = (Accum@ + Accuml + Accum2 + Accum3);
return Result;

C++ source file length : 22218  lines : 795
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LISTING 26 Command Prompt

£32 TotalAreaswitD: \>total_area TotalAreaSwitchd
{
32 Accun = €
Repeat Count: 1
for(u32 Shape

= TotalAreaVTBL( 1048576): 35.868663 cycles/shape (466271.156784 - 460117.531250 = 153.625534)
Accunkig TotalAreaVTBLA( 1048576): 35.858533 cycles/shape (460271.156784 - 466253.968750 = 17.188034)
HiSHEpES; TotalAreaSwitch( 1048576): 26.189163 cycles/shape (460271.156784 - 460224.000000 = 47.156784)

i b TotalAreaSwitch4( 1048576): 24.373081 cycles/shape (460271.156784 - 460253.968750 17.188034)

return Accun;
} TotalAreaVTBL: 1.001x

TotalAreaVTBL4:  1.006x

32 TotalAreaswit TotalAreaSwitch:  1.369x
{ TotalAreaSwitch4: 1.471x

32 Accune

32 Accunl = Repeat Count: 1000

32 Accum2

32 Accun3

TotalAreaVTBL( 1048576): 34.534477 cycles/shape (460271.156784 - 460117.531250 = 153.625534)

Shapecountl/: TotalAreaVTBL4( 1048576): 34.451359 cycles/shape (460271.156784 - 460253.968750 17.188034)
whi:e(shapet: TotalAreaSwitch( 1048576): 25.894303 cycles/shape (460271.156784 - 460224.000000 = 47.156784)
{ TotalAreaSwitch4( 1048576): 23.885719 cycles/shape (460271.156784 - 460253.968750 = 17.188034)

Accuno += 3

Accuml += TotalAreaVTBL:  1.000x

Accum2 += TotalAreaVTBL4: 1.002x

Accum3 += TotalAreaSwitch: 1.334x

TotalAreaSwitch4: 1.446x

Shapes +=

3 D:\>y

£32 Result = (ACcUmg + ACCUML + ACCUMZ + ACCUMS);
return Result;

C++ source file length : 22218 lines 2 Col:34 Pos: 6898
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TotalAreaTabl
£32 Accun = €

for(u32 Shape
{
Accum +=
++Shapes;

b

return Accum;

TotalAreaTabl

£32 Accum®
£32 Accumi = R
£32 Accum2
£32 Accun3 =

32 Count.
while(Count:
{
Accun® +=
Accuni +=
Accum2 +=
Accun3 +=

Shapes +=

}

£32 Result =
return Result;

Command Prompt

TotalAreaVTBL(
TotalAreaVTBLA(
TotalAreaSwitch(
TotalAreaSwitchd(
TotalAreaTable(
TotalAreaTabled(

TotalAreaVTBL:
TotalAreaVTBL4:
TotalAreaSwitch:
TotalAreaSwitchd:
TotalAreaTable:
TotalAreaTabled:

epeat Count: 1000

TotalAreaVTBL(
TotalAreaVTBLA(
TotalAreaSwitch(
TotalAreaSwitchd(
TotalAreaTable(
TotalAreaTable4(

TotalAreaVTBL:
TotalAreaVTBL4:
TotalAreaSwitch:
TotalAreaSwitch4:
TotalAreaTable:
TotalAreaTabled:

Macro Run Plugins Windc

1048576) :
1048576) :
1048576) :
1048576) :
1048576) :
1048576) :

1.000x
1.005x
1.308x
1.474x
6.552x
10.690x

1048576) :
1048576) :
1048576) :
1048576) :
1048576) :
1048576) :

1.000x
1.007x
1.336x
1.448x
6.597x
11.425x

980524
.811038
.510416
406037
.491356
.365844

.603312
.379428
899259
899021
.244916
.028647

cycles/shape
cycles/shape
cycles/shape
cycles/shape
cycles/shape
cycles/shape

cycles/shape
cycles/shape
cycles/shape
cycles/shape
cycles/shape
cycles/shape

length : 2

(460271.
(466271,
(460271,
(460271.
(460271.
(460271.

(466271,
(a60271.
(460271.
(460271.
(460271.
(466271,

218 lines

156784
156784
156784
156784
156784
156784

156784
156784
156784
156784
156784
156784

460117.
460253
460224,
460253
460224,
460253

460117.
460253
460224,
460253
460224,
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531250
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000000
968750
000000
968750
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000000
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000000
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17.188034)
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332 Col:50 Pos
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Command Prompt

CornerAreaVTBL4( 1048576): .443067 cycles/shape (313336.528708 - 313312.312500 = 24.216208)
£32 CopnerAreaTat CornerAreaSwitch( 1048576): 24.317760 cycles/shape (313336.528768 - 313091.125000 = 245.403708)
" CornerAreaswitchd( 1048576): 23.588299 cycles/shape (313336.528768 - 313312.312500 = 24.216208)
32 Accum = ¢ CornerAreaTable( 1048576):  5.612272 cycles/shape (313336.528708 - 313167.500600 = 169.028708)
CornerAreaTabled( 1048576): 344289 cycles/shape (313336.528708 - 313312.312500 = 24.216208)

for(u32 Shape
{ CornerAreaVTBL:
ccunlis CornerAreaVTBL4:
jishaces: CornerAreaswitch:

.009x
.000x
.916x
1

CornerAreaTable:
CornerAreaTabled:

.275%

return Accum;
.887x

1
1
1

CornerAreaswitchd:  1.969x
8
13

CornerareaTatRepeat Count: 1000

£32 Accume CornerAreaVTBL( 1048576): 44.346641 cycles/shape (313336.528708 - 313091.125000 = 245.403708)
32 Accuml CornerAreaVTBLA( 1048576): 44.491383 cycles/shape (313336.528708 - 313312.312500 = 24.216208)
32 Accum2 CornerAreaSwitch( 1048576): 23.740149 cycles/shape (313336.528708 - 313091.125000 = 245.403708)
R eI CornerAreaswitchd( 1048576): 22.937650 cycles/shape (313336.528708 - 313312.312500 = 24.216208)
CornerAreaTable( 104857