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A 284-billion-parameter Mixture-of-Experts model running on a 96GB MacBook.

A 26-million-parameter function-caller that fits on a watch. A $30,141.33 Bedrock

invoice that AWS Cost Anomaly Detection silently ignored. These aren't three

separate stories — they're the same one. The economics of frontier AI are forcing

a quiet exodus from API-only deployments toward local inference, self-hosted

agent infrastructure, and brutally honest GPU unit economics. Below: what's

actually deployable on commodity hardware now, which agent platforms are

emerging as the substrate, and the cost traps decision-makers should expect.
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Quasi-Frontier MoE on a MacBook, and a 26M-Parameter Tool-
Caller for Your Watch

The headline data point: Salvatore Sanfilippo's DS4 ("DwarfStar 4") (date unavailable) is

a single-model inference engine built exclusively for DeepSeek V4 Flash — a 284B-

parameter MoE with 13B active and a 1M-token context. Its MODEL_CARD spells out

why this is possible on consumer hardware: V4-Flash uses Compressed Sparse

Attention with a raw 128-token sliding window plus layer-alternating compression ratios

(ratio-4 with a 512-row indexer top-k, ratio-128 for the heavily compressed path). The

result is a model that scores 88.4 on IMOAnswerBench, 91.6 on LiveCodeBench,

and 79.0 SWE-Verified at Max reasoning while running at 2-bit quantization on a

96GB Mac at 250K context.

At the opposite extreme, Cactus's Needle (date unavailable) is a 26M-parameter

"Simple Attention Network" distilled from Gemini 3.1 specifically for function-calling

on phones, watches, and glasses. It hits 6,000 tok/s prefill and 1,200 tok/s decode in

production, beats Qwen-0.6B and Granite-350m on single-shot tool calls, and post-

trains in 45 minutes on 2B tokens. The pretraining cost is striking: 16 TPU v6e chips for

27 hours, 200B tokens — a budget that's now within reach of small teams, not just labs.

The optimization arms race extends to decoding. Orthrus (date unavailable) is a dual-

view diffusion decoder for Qwen3 that fuses autoregressive fidelity with parallel

generation, claiming 4.25×–5.36× average speedup, strictly lossless, by sharing the

exact KV cache between both views — eliminating the speculative-decoding draft-

model overhead. Only 16% of parameters are fine-tuned; the base model is frozen. The

MIT-licensed checkpoints are on HuggingFace with vLLM/SGLang integration in flight.

The local-hardware push has its absurd extreme too: Scott's writeup of attaching a

600W RTX 5090 to a 22W M4 MacBook Air via Thunderbolt (May 2026) required PCI

https://github.com/antirez/ds4
https://github.com/antirez/ds4/blob/main/MODEL_CARD.md
https://github.com/cactus-compute/needle
https://github.com/chiennv2000/orthrus
https://scottjg.com/posts/2026-05-05-egpu-mac-gaming/


BAR trap-and-forward into a Linux VM because direct mapping crashed the macOS

kernel. tinygrad's eGPU drivers run roughly 10× slower than native Metal — so this

remains a curiosity, not a workflow. Sean Goedecke's parallel argument is that DS4

finally makes LLM activation steering interesting again (date unavailable) because

there's now a quasi-frontier model worth steering: DS4 ships verbosity steering as a

first-class feature.

FURTHER READING

antirez/ds4: DeepSeek V4 Flash local inference engine

DS4 MODEL_CARD: CSA architecture and benchmark details

cactus-compute/needle: 26M-parameter function-call model

Orthrus: dual-view diffusion decoding for Qwen3

https://www.seangoedecke.com/steering-vectors/
https://www.seangoedecke.com/steering-vectors/
https://github.com/antirez/ds4
https://github.com/antirez/ds4/blob/main/MODEL_CARD.md
https://github.com/cactus-compute/needle
https://github.com/chiennv2000/orthrus
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The $30K Invoice AWS Didn't Warn About — and Why
Subscriptions Are Splitting in Two

A Register reader burned through $8,026.54 in AWS Activate credits and then

accumulated $30,141.33 in Bedrock Claude charges in April 2026, with AWS Cost

Anomaly Detection silently doing nothing. The reason, per The Register's writeup (May

2026): Bedrock model spend is billed through AWS Marketplace, which CAD explicitly

does not monitor. Cloud economist Corey Quinn's blunt take: "It's unintuitive that

Bedrock model spend is Marketplace unless you're entirely too familiar with AWS." His

standing recommendation is to use Anthropic directly to get real-time billing, alerts,

cutoffs, and per-key limits.

The pricing model is also restructuring beneath subscribers. Anthropic split

programmatic Claude usage from interactive subscriptions starting June 15, 2026 (May

2026). SDK calls, claude -p  headless mode, and third-party harnesses now bill

against a separate API-rate credit pool — and unused programmatic credit doesn't

roll over each month. Subscription rate limits are reserved for human-in-loop use only.

Anyone running overnight agents under a flat-rate seat needs to recalibrate.

The lock-in story is now structural, not theoretical. A Zapier survey (April 2026) found

that 90% of executives expected to switch AI vendors within four weeks, but 58% of

attempted migrations failed or required vastly more effort than planned. Concrete

shifts: GPT-5.2 input tokens jumped from $1.25 to $5.75 versus GPT-5.1; Anthropic

moved Claude enterprise from fixed to dynamic usage pricing that could 2–3× heavy-

user costs; GitHub Copilot stopped new subscriptions and dropped Opus access. Even

Meta Llama carries abandonware risk after Meta's pivot to its proprietary Muse Spark.

The macro tell came from Tencent's Q1 2026 earnings call. CSO James Mitchell said

plainly: "If we buy GPUs and we deploy them into our ad tech, then that's a relatively

https://www.theregister.com/saas/2026/05/14/bedrock-and-a-hard-place-claude-adventure-leaves-aws-user-staring-down-30k-invoice/5238153
https://www.theregister.com/ai-ml/2026/05/14/anthropic-tosses-agents-into-the-api-billing-pool/5240748
https://www.theregister.com/ai-ml/2026/05/14/anthropic-tosses-agents-into-the-api-billing-pool/5240748
https://www.theregister.com/software/2026/04/28/locked-stocked-and-losing-budget-ai-vendor-lock-in-bites/5229050
https://www.theregister.com/off-prem/2026/05/14/tencent-admits-gpus-only-pay-for-themselves-when-powering-personalized-ads/5240150


short-cycle investment" (May 2026) — better targeting, higher CTR, higher revenue.

GPUs powering Hunyuan are framed as multi-year "franchise value" with no short-term

ROI. Hyperscaler unit economics on foundation-model training are explicitly

acknowledged as not paying for themselves outside ad-tech. The counter-narrative is

Cerebras's $5.55B raise at a $66B valuation on its first day of NASDAQ trading (May

2026), serving GPT-OSS 120B at 2,200+ tokens/sec — 2.8× the next-fastest GPU cloud

— and Nvidia's reactive acquisition of Groq.

FURTHER READING

$30K Bedrock invoice: how Marketplace billing bypasses CAD — May 2026

Anthropic separates programmatic from interactive billing (June 15, 2026) — May 2026

AI vendor lock-in: 58% of migrations fail — April 2026

Tencent: GPUs only ROI-positive for ad tech — May 2026

Deploy Gemma 4 on AWS: EC2 vs SageMaker vs Inferentia cost comparison — April 2026

https://www.theregister.com/off-prem/2026/05/14/tencent-admits-gpus-only-pay-for-themselves-when-powering-personalized-ads/5240150
https://www.theregister.com/ai-ml/2026/05/15/cerebras-wafer-scale-ai-bet-delivers-blockbuster-ipo/5240821
https://www.theregister.com/saas/2026/05/14/bedrock-and-a-hard-place-claude-adventure-leaves-aws-user-staring-down-30k-invoice/5238153
https://www.theregister.com/ai-ml/2026/05/14/anthropic-tosses-agents-into-the-api-billing-pool/5240748
https://www.theregister.com/software/2026/04/28/locked-stocked-and-losing-budget-ai-vendor-lock-in-bites/5229050
https://www.theregister.com/off-prem/2026/05/14/tencent-admits-gpus-only-pay-for-themselves-when-powering-personalized-ads/5240150
https://lushbinary.com/blog/deploy-gemma-4-aws-ec2-sagemaker-inferentia-cost-guide/
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The Agent Substrate: Cloudflare's Determinism, LiteLLM's Vault
Proxy, and a 200-Line Counterpoint

Cloudflare Workflows V2 (May 2026) is the production durable-execution story:

deterministic, replayable, idempotent step execution, with concurrency raised from

4,500 to 50,000 concurrent workflow instances and 300 starts/sec per account.

Tight integration with Workers, Queues, and Durable Objects gives state consistency

across long-running agent runs. The catch: migration from V1 requires restructuring

code into explicit isolated steps — there's no magic upgrade.

For teams that can't ship data to a vendor, BerriAI's LiteLLM Agent Platform (May 2026)

is the self-hosted counterpart. The clever bit, visible in the repo README: agents run

with bypass-permissions  turned on but never see real credentials. The pod

environment contains only stubs ( GITHUB_TOKEN=stub_github_a8f1 ), and a vault

sidecar swaps them for real keys on every outbound TLS connection. Sandboxes use

the kubernetes-sigs/agent-sandbox CRD, with kind for local dev and EKS+Render for

production. Session continuity survives pod restarts — a hard requirement for stateful

agents that the major SaaS harnesses still don't handle cleanly.

The provocative counterpoint is pnegahdar/nano (date unavailable): an entire coding

agent in under 200 lines of pure-stdlib Python, zero dependencies. It reads

CLAUDE.md/AGENT.md, discovers .claude/skills, supports session resume, runs a 200-

step loop with a 12KB output cap per command, and gates everything behind human

approvals by default. The thesis: "the models got good enough that the harness doesn't

matter anymore." Stack that against zerostack (date unavailable, 446 stars), a Rust

agent stack with modules for execution, config, context, permissions, sessions,

sandboxing, and UI — and you see two opposing wagers on where the leverage lives.

https://www.infoq.com/news/2026/05/cloudflare-workflows-v2-release/
https://www.marktechpost.com/2026/05/16/meet-litellm-agent-platform-a-kubernetes-based-self-hosted-infrastructure-layer-for-isolated-agent-sandboxes-and-persistent-session-management-in-production/
https://github.com/BerriAI/litellm-agent-platform
https://github.com/kubernetes-sigs/agent-sandbox
https://github.com/pnegahdar/nano
https://github.com/gi-dellav/zerostack/tree/main/src


The economic angle on agent harnesses: Additional info: JuliusBrussee/caveman (date

unavailable), a 61K-star Claude Code skill that makes agents "talk like caveman" by

dropping filler words, claims ~65% average output-token reduction across 10

benchmark prompts (range 22–87%) with no accuracy loss. Its caveman-compress

sub-skill rewrites memory files for ~46% input-token savings per session, and

caveman-shrink  is an MCP middleware that compresses tool descriptions across any

MCP server. The project cites a March 2026 "Brevity Constraints" paper showing

brevity can improve accuracy by up to 26 points.

FURTHER READING

Cloudflare Workflows V2: deterministic execution at 50K concurrent — May 2026

LiteLLM Agent Platform: K8s sandboxes with vault-proxied credentials

LiteLLM Agent Platform writeup on MarkTechPost — May 2026

nano: a coding agent in under 200 lines, zero dependencies

caveman: 65% output-token reduction Claude Code skill

https://github.com/JuliusBrussee/caveman
https://www.infoq.com/news/2026/05/cloudflare-workflows-v2-release/
https://github.com/BerriAI/litellm-agent-platform
https://www.marktechpost.com/2026/05/16/meet-litellm-agent-platform-a-kubernetes-based-self-hosted-infrastructure-layer-for-isolated-agent-sandboxes-and-persistent-session-management-in-production/
https://github.com/pnegahdar/nano
https://github.com/JuliusBrussee/caveman
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Antigravity Becomes a Daily Driver, and Why AI Doesn't Actually
Speed Up Your Process

Google's Antigravity IDE became daily-driver material after its April 2026 update (May

2026), the XDA reviewer reports, primarily because of two changes: a Unified

Permission System with Allow/Ask/Deny tiers across terminal, filesystem, network and

MCP; and a multi-agent execution model where planning, reasoning summaries, and

code changes are inspectable artifacts. Because Antigravity remains a VS Code fork,

extensions, keybindings, LSP features, themes, and multi-root workspaces work

unchanged — the switching cost that usually kills these forks is largely absent. Cursor

and Claude Code have similar allowlist/denylist systems, but the artifact-staging model

is a meaningful divergence in where responsibility for correctness lives.

The Matt Pocock workflow is iterating in public: /grill-with-docs (May 2026) replaces

the popular /grill-me Claude Code skill by combining AI interviewing with domain-driven

design, with the explicit goal of establishing a shared vocabulary between developer

and agent before coding starts. This addresses the "the agent doesn't know what I

actually want" failure mode — the cost of which is the same as a bad spec handed to a

human.

Concrete local-vibe data point: Rob Rohan vibe-coded a macOS keystroke-display

utility entirely on a local LLM running on a 16GB RTX 5060Ti (May 2026), bypassing

both the audit-a-random-KeyCastr-binary problem and any frontier-model token spend.

The local model handled the macOS accessibility permission dance correctly without

lookup. Rohan notes Xcode now supports local models natively as an IDE backend —

making this a viable pattern for internal-only utilities.

The cooling counterpoint comes from Frederick Van Brabant: "I don't think AI will make

your processes go faster" (May 2026). Drawing on Goldratt's The Goal and The Toyota

https://www.xda-developers.com/google-antigravitys-april-update-made-usable-vs-code-worried/
https://www.youtube.com/watch?v=6BB6exR8Zd8
https://robrohan.com/2026/05/12/local-agent-vibe-code.html
https://robrohan.com/2026/05/12/local-agent-vibe-code.html
https://frederickvanbrabant.com/blog/2026-05-15-i-dont-think-ai-will-make-your-processes-go-faster
https://frederickvanbrabant.com/blog/2026-05-15-i-dont-think-ai-will-make-your-processes-go-faster


Way, he argues most process bottlenecks aren't in the long-duration step you can see

(development) but upstream in vague requirements. AI just relocates the work to writing

super-detailed specs — if developers received that spec quality, human productivity

would also skyrocket. A complementary read is Nair's piece on why senior developers

fail to communicate their expertise (May 2026): seniors fight complexity (uptime,

maintainability) while marketing/PM fight uncertainty (speed-to-market), producing

irreconcilable AI hot takes.

FURTHER READING

Google Antigravity's April update reviewed — May 2026

AI won't speed up your process — fix the inputs — May 2026

Local agent vibe-coded keylogger on RTX 5060Ti — May 2026

Matt Pocock: /grill-with-docs workflow — May 2026

Why senior developers fail to communicate their expertise — May 2026

https://www.nair.sh/guides-and-opinions/communicating-your-expertise/why-senior-developers-fail-to-communicate-their-expertise
https://www.nair.sh/guides-and-opinions/communicating-your-expertise/why-senior-developers-fail-to-communicate-their-expertise
https://www.xda-developers.com/google-antigravitys-april-update-made-usable-vs-code-worried/
https://frederickvanbrabant.com/blog/2026-05-15-i-dont-think-ai-will-make-your-processes-go-faster
https://robrohan.com/2026/05/12/local-agent-vibe-code.html
https://www.youtube.com/watch?v=6BB6exR8Zd8
https://www.nair.sh/guides-and-opinions/communicating-your-expertise/why-senior-developers-fail-to-communicate-their-expertise
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V-JEPA 2, SANA-WM, and LeCun's $1B Bet That LLMs Aren't the
Path

Meta's V-JEPA 2 (June 2025) is a 1.2B-parameter world model trained on over 1

million hours of video and 1 million images, then fine-tuned on just 62 hours of Droid

robot data. The architecture is a Joint Embedding Predictive Architecture with an

encoder producing semantic embeddings and a predictor producing future embeddings

— no language supervision required. After pretraining alone, a lightweight attentive

read-out on frozen features achieves SoTA on Something-Something v2 (motion

understanding) and Epic-Kitchens-100 action anticipation. The action-conditioned

phase enables zero-shot pick-and-place, reaching, and grasping in new environments

via goal-image specification.

NVIDIA's SANA-WM (date unavailable) takes the world-model thesis in a different

direction: a 2.6B open-source model generating 720p, minute-long, 6-DoF

camera-controllable video from a single image. The hybrid linear attention (Gated

DeltaNet plus periodic softmax) is the memory-efficiency trick. Training cost: 15 days

on 64 H100s using only ~213K public video clips. A single H100 generates a 60-second

clip; the distilled NVFP4 variant runs the same clip on a single RTX 5090 in 34 seconds

— claimed 36× throughput over the prior open-source baselines (LingBot-World, HY-

WorldPlay).

The executive framing is Welch Labs' explainer on Yann LeCun's $1B bet against LLMs

(May 2026), which has racked up 458K views. The thesis: current LLMs lack the world-

modeling primitives needed for AGI, and the JEPA family is the alternative architectural

commitment. For anyone making multi-year capex decisions, knowing where the

foundation-model labs disagree is part of the calculus — Meta's V-JEPA 2 release is the

practical artifact backing that disagreement.

https://ai.meta.com/blog/v-jepa-2-world-model-benchmarks/
https://nvlabs.github.io/Sana/WM/
https://www.youtube.com/watch?v=kYkIdXwW2AE


On the image side, Additional info: Black Forest Labs' production lineup (date

unavailable) now segments cleanly: FLUX.2 Max for flagship quality, FLUX.2 Klein for

sub-second generation in latency-sensitive products, FLUX.1 Kontext for in-context

editing combining text and reference images, and FLUX 1.1 Pro Ultra for 4MP output.

That's now the API reference set for teams comparing commercial image-gen options.

FURTHER READING

Meta V-JEPA 2: world model trained on 1M+ hours of video — June 2025

SANA-WM: minute-scale world modeling on a single RTX 5090

Welch Labs: Yann LeCun's $1B bet against LLMs — May 2026

Black Forest Labs: FLUX model lineup

https://bfl.ai/models
https://ai.meta.com/blog/v-jepa-2-world-model-benchmarks/
https://nvlabs.github.io/Sana/WM/
https://www.youtube.com/watch?v=kYkIdXwW2AE
https://bfl.ai/models
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AGPL as Suggestion, and the GitHub-Alternative Bench

Josef Prusa's public allegation against Bambu Lab is the licensing story to watch:

Bambu Studio (an AGPL-3.0 fork of PrusaSlicer) ships a closed-source networking

plugin downloaded from a CDN at runtime (May 2026) — replaceable remotely, not

auditable. Bambu's defense is that the slicer and plugin are "separate works"; Prusa

argues they're functionally one. The broader point Prusa makes is a security argument

framed around China's 2017–2023 intelligence and encryption-key laws, which he

characterizes as a forced-cooperation regime. The takeaway for any team auditing AI

tooling: without a physical-product enforcement path, AGPL is in practice a

suggestion, and a closed plugin hot-loaded into an open binary is the exact pattern AI

vendors could trivially adopt.

On the GitHub-alternative bench, Additional info: Forgejo (date unavailable) is the most

credible self-hosted Git forge: 100% free software, governed by the Codeberg e.V. non-

profit, designed for smooth migration from GitHub, with federated/decentralized

collaboration on its roadmap. The relevance is that GitHub Copilot's pricing changes

(stopped new subscriptions, cut individual plan compute, dropped Opus access) have

pushed some teams to evaluate alternatives, and Forgejo is markedly lighter than

GitLab.

Foundational substrate worth naming: Additional info: tmux (date unavailable) at 45.6K

stars remains the substrate many agent harnesses build on for persistent sessions and

pane orchestration. The LiteLLM Agent Platform's Hermes harness explicitly installs

tmux for its "WS-reconnect-survives" wrapper. Recent tmux features — floating panes,

mode 2031 dark/light theme reporting — are quietly enabling better agent UIs.

FURTHER READING

Prusa: Bambu Lab allegedly violates AGPL with closed network plugin — May 2026

https://www.tomshardware.com/3d-printing/josef-prusa-warns-chinese-3d-printing-software-poses-massive-security-risks-bambu-lab-allegedly-violates-agpl-license-with-an-un-auditable-network-black-box
https://www.tomshardware.com/3d-printing/josef-prusa-warns-chinese-3d-printing-software-poses-massive-security-risks-bambu-lab-allegedly-violates-agpl-license-with-an-un-auditable-network-black-box
https://forgejo.org/
https://github.com/tmux/tmux
https://www.tomshardware.com/3d-printing/josef-prusa-warns-chinese-3d-printing-software-poses-massive-security-risks-bambu-lab-allegedly-violates-agpl-license-with-an-un-auditable-network-black-box


Forgejo: self-hosted Git forge governed by non-profit

tmux: terminal multiplexer at the heart of agent harnesses

https://forgejo.org/
https://github.com/tmux/tmux
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Trees vs. Webs, and What Bird Retinas Tell You About Engineering
Trade-offs

Roman Kashitsyn's argument is that beyond naming and cache invalidation, the third

hard problem in computer science is tree mapping (February 2026): forcing inherently

web-shaped information into hierarchical trees. The Linux file layout (libraries in /usr/lib,

manpages in /usr/man) is tree-mapping the package web. Monorepo organization by

language versus by component is the same problem at code scale. Web-shaped

filesystems like BeFS and WinFS never displaced hierarchies. Kashitsyn quotes Pinker:

writers encode "a web of ideas into a string of words using a tree of phrases" — which

is the same operation an LLM performs when summarizing a codebase, and which

explains why monorepo navigation remains a bottleneck even with strong code-

understanding models.

The cross-domain pairing is Quanta's report that bird retinas survive without oxygen-

powered metabolism (May 2026), instead relying on anaerobic glycolysis — a process

that is 15× less efficient per glucose molecule than aerobic respiration. Damsgaard's

January 2026 Nature paper showed the inner retina consumes essentially no oxygen at

all. The bird eye is one of the most metabolically active tissues in the animal kingdom

and yet has no blood vessels, unlike every other vertebrate high-energy tissue. The

engineering analogy is direct: the obvious efficient path (vascularize the retina, like

every mammal) isn't the deployed one, because the deployed one optimizes a

constraint the obvious approach can't satisfy (optical clarity). When teams pick

between API-only frontier models and local quasi-frontier MoEs, the same principle

applies — the per-token efficient option isn't always the production answer.

FURTHER READING

The third hard problem: tree mapping — February 2026

https://mmapped.blog/posts/48-the-third-hard-problem
https://mmapped.blog/posts/48-the-third-hard-problem
https://www.quantamagazine.org/how-the-bird-eye-was-pushed-to-an-evolutionary-extreme-20260513/
https://www.quantamagazine.org/how-the-bird-eye-was-pushed-to-an-evolutionary-extreme-20260513/
https://mmapped.blog/posts/48-the-third-hard-problem


Bird retinas without oxygen: Quanta on evolutionary trade-offs — May 2026

The pattern across these stories is convergent: as frontier models become operationally

expensive and architecturally lock-in-prone, the engineering center of gravity shifts

toward local inference, self-hosted orchestration, and harnesses thin enough to swap.

Decision-makers planning the next budget cycle should price in three numbers: the

marginal cost of an unmonitored API call, the migration cost of a vendor pricing reset, and

the throughput of a 2-bit quantized MoE on hardware you already own.
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