A Universal Mathematical Sparse Compute Primitive Delivering Cross-Vendor Determinism,
Orders-of-Magnitude Speedups, and 65-99% Energy Reduction Across All Hardware

ROLV is a new mathematical sparse compute primitive that replaces vendor-specific sparse kernels
across GPUs, TPUs, CPUs, and emerging ASICs. It is the first operator in computing history to produce
identical normalized outputs across NVIDIA, AMD, Intel, Apple Silicon, and Google TPU, anchored by a
single invariant SHA-256 hash:

Code: 8dbe5f139fd946d4cd84e8cc612cd9f68cbc87e394457884accOc5dad56dd8dd
This establishes ROLV as the first hardware-agnostic standard for sparse computation.
Across synthetic and real-world workloads, ROLV delivers:

e 13x—715x speedups

e 65%—-99.3% energy savings

e PFLOPS-class sparse throughput

e Millions of tokens per second

e Zero retraining, zero hardware changes, zero compiler changes
ROLV is protected by six patents pending covering binary, quantum, DNA, optical, and plant-based
computing platforms for Al, cryptocurrency, mobile devices, and electric vehicles. These filings establish
a multi-substrate moat that extends far beyond silicon.
Because ROLV is mathematics, not hardware, it runs on any chip — including all upcoming Al
accelerators — and in many cases makes specialized sparse ASICs unnecessary or dramatically more
efficient.

1. Synthetic Benchmarks Across Hardware Vendors

Table 1 — Synthetic Benchmarks (20kx20k, batch 5k, 1,000 iters)
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Why these numbers matter

e ROLV reaches PFLOPS-class sparse throughput on commodity hardware. Vendor sparse libraries
rarely exceed 1-3 TFLOPS on the same workloads.

e ROLV delivers 50-100x more tokens/s than vendor methods. Vendor libraries: 50k—150k
tokens/s ROLV: 2.6M—8.7M tokens/s

e ROLV eliminates zero-FLOPs mathematically. Vendor kernels still compute or load zeros; ROLV
removes them entirely.

2. Real-World Benchmarks Across Enterprise Workloads

Table 2 — Real-World Benchmarks
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Netflix Recommender 98.8% B200 Dense/CSR 61.9x 89.5% — fnoattixo
Taobao Ads 99.99% B200  CSR 2.1x 52% — 200kx30k
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3. Why ROLV Outperforms All Existing Sparse Methods
Vendor Sparse Libraries (cuSPARSE, rocSPARSE, MKL, BCOO)

e  Still compute or load zeros
e Irregular memory access



e Non-deterministic across hardware

e Limited scaling beyond 20-40% sparsity
e  FLOPS rarely exceed 1-3 TFLOPS

e Tokens/s rarely exceed 50k—150k

¢ Mathematically eliminates zero-FLOPs

e Adaptive reduction minimizes effective nnz
e Deterministic across all hardware

e Scales better as sparsity increases

e PFLOPS-class throughput

e Millions of tokens/s

e Identical hash across all vendors

ROLV is not a kernel. It is a new compute primitive.
4. Scaling: Why ROLV Gets Faster as Matrices Grow
Traditional sparse kernels scale poorly:
e Memory-bound
e lrregular access
e 0O(nnz) cost grows linearly
ROLV scales sub-linearly:
e 10x larger matrix - <4x more work at 99% sparsity
e nnz shrinks under adaptive reduction
e Larger matrices amplify ROLV’s mathematical advantage
e Energy savings approach 99% at ultra-high sparsity
This is why ROLV hits PFLOPS on commodity GPUs.
5. ASIC & Future-Chip Positioning
Because ROLV is mathematics, not hardware, it runs on:
e Groq
e Cerebras

e Graphcore
e Tenstorrent

e d-Matrix
e FEtched
e Rain Al

e Lightmatter
e Esperanto



e Tachyum

e Trainium / Inferentia

e MTIA

e Axion

e Any future accelerator

Does ROLV make sparse ASICs obsolete?

In many cases, yes. Sparse ASICs are built to accelerate irregular sparse patterns. ROLV removes the
irregularity itself, making:

e Sparse-specific hardware unnecessary
e Dense-optimized hardware suddenly excellent at sparse workloads
e Existing ASICs dramatically more efficient when paired with ROLV

ROLV turns every chip into a sparse accelerator.
6. CAPEX & OPEX Impact

ROLV directly reduces both capital expenditure (CAPEX) and operational expenditure (OPEX) at
hyperscale:

CAPEX Reduction

e ROLV delivers 13x—715x more useful throughput per chip, meaning fewer GPUs/TPUs/ASICs are
required for the same workload.

e This reduces hardware fleet size by 20-50%, saving $4B—$10B per year for a hyperscaler with a
$20B annual hardware budget.

e Because ROLV is mathematical and hardware-agnostic, it extends the useful life of existing fleets,
delaying refresh cycles.

OPEX Reduction
e ROLV reduces energy consumption by 65-99%, cutting inference energy costs by $6.5B—-5$9.9B
per year for a hyperscaler with a $10B annual energy budget.
e Lower heat output reduces cooling requirements and datacenter overhead.

e Higher tokens/s reduces per-query cost for LLMs, recommenders, and GNNs by 10x—100x.

ROLV is one of the rare technologies that simultaneously reduces both CAPEX and OPEX while increasing
performance.

7. Cross-Vendor Determinism
No vendor library has ever produced identical normalized outputs across:

e NVIDIA
e AMD



e Intel
e Apple Silicon
e Google TPU

ROLV does.
This is a scientific milestone and the foundation for a universal sparse standard.
Closing Statement

ROLV is not an optimization. It is a new compute primitive that collapses the gap between sparse
mathematics and hardware execution. It delivers:

e  PFLOPS-class sparse performance

e Millions of tokens per second

e 65-99% energy reduction

e 13x—715x speedups

e Exact reproducibility across all hardware

e Compatibility with every chip today and every chip coming tomorrow

e A multi-substrate patent moat spanning binary, quantum, DNA, optical, and plant computing
platforms

This is the foundation for a universal, sustainable, hardware-agnostic Al compute layer.



