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TorchNeuron and TorchTPU: The 

CUDA moat is eroding 

Nvidia, at over $5 trillion, is one of the two largest companies on Earth by market 

cap. It has spent much of the last year trading places with the current largest, 

Apple.1 Last quarter it booked $96.2 billion of revenue at a 75% gross margin, a 

fine business.2 Like Apple, it sells hardware, a category that competition has 

driven to commodity pricing time and again. However, both companies have 

avoided that fate in the same way: each maintains leadership through an 

improvement cycle, and each ties its hardware to a software ecosystem that 

makes the product better to use than any alternative. 

For Nvidia that software is CUDA, the programming layer that turns a model's 

math into instructions its GPUs can execute. Almost every model is written in 

PyTorch, and PyTorch grew up on CUDA, which gives Nvidia two moats. The first 

is compatibility: a new model runs on Nvidia the day it is released. The second is 

optimization: a decade of hand-written CUDA kernels, the small programs that 

do a model's heavy arithmetic, means most models also run fastest on Nvidia. In 

January we argued that inference providers optimizing on Nvidia would 

outperform the hardware independents for exactly this reason. In Inference Is 

Accelerating in July, we walked through the maturing inference software 

ecosystem, including automated kernel generation, and how that could erode 

the CUDA moat over the next 24 months, migrating profits out of silicon and into 

software. 

That made last month's PyTorch Conference all the more interesting. AWS 

released TorchNeuron and Google open-sourced TorchTPU, and each registers 

its chip as a native PyTorch device.3 A developer who changes the device name 

in their code from `cuda` to `neuron` or `tpu` can run the same model on 

Trainium or a TPU. For anything built in PyTorch, which is most models in use 

today, Nvidia's compatibility moat is gone. 

We believe this confirms the direction of our July call and corrects it in a critical 

way. The CUDA moat is eroding as we said it would. But these tools are free, and 

they exist to sell Trainium and TPUs. That doesn't sound like profits migrating 

from silicon to software. The history of neutral software points the same way: of 

the 17 acquisitions of hardware-neutral compiler and orchestration companies 

we reviewed, 15 went to a chip vendor or a chip-adjacent buyer.4 Hardware 

orchestration and optimization software earns its margin when it is tied to silicon, 

not when it is sold on its own. That means profit might be leaving silicon, but it is 

not going to software; it is going to whoever ties the two together to sell tokens. 

In the short to medium term that is the clouds. In the long run it is a neutral token 

seller that buys from every chip vendor, which no cloud can do. 

https://www.activantcapital.com/research/ai-infrastructure-compute-4-4
https://www.activantcapital.com/research/inference-is-accelerating
https://www.activantcapital.com/research/inference-is-accelerating
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Compatibility is solved; optimization 

is not 

Before these launches, running PyTorch on a TPU meant going through 

PyTorch/XLA, which made TPUs painful for PyTorch developers.5 Trainium had a 

similar adapter, which ran only 46% of the 100 most-used text-generation 

architectures out of the box, while the new TorchNeuron runs 89%.6 Google's 

new TorchTPU runs 98% of roughly 4,900 Hugging Face models, and trains 

Qwen3 235B within 5.7% of the throughput of Google's own JAX stack.7 

 

But running is not the same as running well. TorchNeuron is a beta that skips 

about 22,000 of PyTorch's own tests and takes three to four minutes to compile 

its first training step.8 Deepgram achieved about 60% more audio per dollar on 

Trainium, but that result came from a multi-month engagement with AWS.9 If a 

hardware vendor doesn't offer an extensive library of kernels for optimizing 

model performance, customers need to hand-write them. That's what Cartesia 

still does for its latency-sensitive Trainium workloads.10 Portability removed the 

compatibility moat. What remains is the optimization moat. 

The data shows how much is left, and that it is a software gap rather than a 

silicon one. In MLPerf (an industry standard performance benchmark), where 

each vendor hand-tunes its own submission, AMD's MI355X matches Nvidia's 

B200 at 1.00 to 1.02x.11 On the open-source SGLang engine that customers 

actually run, it delivers 0.59 to 0.79x. Over a model's life the gap is starker. On 

Qwen 3.5 397B, MI355X started at 0.18x of B200, reached 0.67x by its third 

month and has held near 0.6x since, while B200's own throughput rose 2.3x over 

the same period.12 
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Software maturity is what closes that gap, and in a world where frontier AI is 

solving decades-old mathematics problems, writing good software for chips 

feels inevitable. 

Google released an agent suite that writes and tunes TPU kernels on the same 

day TorchTPU went open source, and AWS's kernel agent produces correct 

Trainium kernels on 83% of tasks.13,14 No model yet writes kernels faster than 

well-configured stock PyTorch, and the best reaches 0.88x on KernelBench-

Verified, but the chip owners are now funding the agents that will, which is why 

we hold the 24-month view.15 Once a model both ports easily and loses nothing 

in performance, buyers run workloads on whatever hardware provides the best 

performance per dollar, or even split them across chips to find that optimum. 

Anthropic already works this way. Its S-1 says Claude is trained and served 

natively across four chip families through a proprietary orchestration layer that 

took years to build, and that new chips now come online in a fraction of the time 

they once did.16 Today only a lab with that density of engineering talent can build 

such a layer, but it shows where the rest of the market can go. The rest of the 

market gets there in three phases: first portability, which the clouds delivered last 

month; then kernel optimization, which agents are now automating; and finally 

orchestration across chips, which so far runs at scale only inside the frontier labs. 

A cohort of startups is building each phase for everyone else. In portability, 

Spectral Compute's SCALE compiles existing CUDA code to run natively on 

AMD GPUs, Kernelize builds Triton compiler backends for GPUs, NPUs and 

TPUs, and Modular built Mojo and MAX to run one codebase across chips 

before Qualcomm bought it. In kernel optimization, Wafer, Standard Kernel, 

Makora and Luminal use AI models and search to write and tune kernels 

automatically. In orchestration, Gimlet splits a single inference workload across 

GPUs and SRAM-based accelerators, and OpenRelay routes inference across 

Nvidia, AMD, TPU and Trainium capacity. The first two phases are exactly the 

ones the chip owners are now giving away, which is where the business question 

begins. 

https://spectralcompute.com/
https://kernelize.ai/
https://www.modular.com/
https://www.wafer.ai/
https://standardkernel.com/
https://www.makora.com/
https://www.luminal.com/
https://gimletlabs.ai/
https://openrelay.inc/
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Sell tokens, not infrastructure 

software 

Taken to its extreme, silicon becomes a relative commodity and buyers match 

each workload to the hardware that optimizes its cost and performance. The first 

complication is that TorchNeuron and TorchTPU make PyTorch portable to 

Trainium and TPUs, but only to Trainium and TPUs. 

Each cloud can combine its own chips with Nvidia's, but portability ends where 

the cloud ends, so this is bullish for the hyperscalers. The labs win alongside 

them, because they can move work between chips and play vendors against 

each other, as Anthropic does. 

Independent silicon vendors like Fractile, Positron and OLIX gain: it becomes 

easier for them to win an initial contract as compatibility and performance 

become answerable questions, and they add heterogeneity that helps buyers 

manage their cost and performance objectives. 

The second complication is the software layer that makes all this possible, and it 

is the harder case. A company selling an orchestration or compiler license sells 

to two types of customer: clouds and labs, and enterprises. The first can build it 

themselves or use open source, while the second isn't building its own AI 

infrastructure. 

Past exits reflect that. Qualcomm bought Modular for about $3.1 billion in stock, 

Nvidia bought CentML and OctoAI, and AMD bought Nod.ai, Brium and MK1.17 

Attached to hardware, the software was worth a great deal, as in the case of 

Modular <> Qualcomm, yet none of these vendors reached scale as a 

standalone software business first. 

https://www.fractile.ai/
https://www.positron.ai/
https://www.olix.com/
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So profit does migrate out of silicon, as we argued in July. It goes to whoever 

takes on the engineering that enterprises cannot, and sells the result by the 

token, attaching the software to the hardware. 

That's the approach the newest cohort of software builders is following. Gimlet 

raised $300 million to build a multi-silicon inference cloud, starting with 100MW 

of Cerebras capacity.18 Wafer moved from selling kernel optimization to selling 

inference, reaching an estimated $40 million of annualized revenue on 

OpenRouter alone, up from about $8 million across all channels in September.19 

A neutral token seller can buy from every chip vendor, which a cloud cannot, and 

turn a cost gap into a price advantage. Wafer serves GLM-5.2 on MI355X at 

about 80% of B200's throughput for under half the cost, roughly 40% less per 

token,20 and on OpenRouter it charges about half the average provider price for 

the same models.21 But that lead is thin, Relace prices the same basket of 

models 8% below Wafer, and the whole field sells this traffic for cents per million 

tokens.22 Kernel tuning wins one model at a time, and the chip owners are now 

automating it. The lasting cost advantage has to come from orchestration: 

routing each workload, or each phase of it, to the cheapest silicon that can serve 

it. 

The CUDA moat is eroding, and profit is leaving silicon, but it is not moving to 

software sold as SaaS. The extreme scenario described above is at least two 

years away from feasibility, and arrives first in a narrower form, run by each 

cloud. The open form, where any model runs on any chip and the buyer never 

sees the silicon underneath, is the opportunity for a new type of inference cloud. 
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