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In AI, a token is the unit of intelligence. In crypto, a token is the unit of value. 

ROLV reduces the cost of producing both — and increases the rate at which they can be generated. 

Zero-FLOPs: The Structural Waste in Modern Compute 

Every GPU, TPU, CPU, and ASIC spends a significant portion of its cycles on zero-FLOPs: operations that 

multiply or load zeros and produce no useful work. These wasted operations consume energy, memory 

bandwidth, and time. 

ROLV removes zero-FLOPs mathematically. Before the hardware sees the data, ROLV reduces the 

effective number of non-zero elements and restructures the computation so only meaningful work is 

executed. 

Across real and synthetic workloads, the measured performance range is: 

• 1.4× speedup on full-scale Amazon recommender data (99.999% sparse, end-to-end) 

• up to 233× speedup on synthetic worst-case matrices at 70% sparsity on NVIDIA and AMD, 

measured against vendor sparse libraries (where VRAM pressure begins around ~67% density) 

Energy reductions follow the same pattern, typically 65–99% depending on sparsity and hardware. 

This range is conservative and grounded in reproducible measurements. 

Why 1.4×–233× Is Mathematically Justified 

Let: 

• 𝑁= total elements 

• 𝑑= density (fraction of non-zeros) 

• nnz = 𝑑 ⋅ 𝑁 

Dense kernels perform work proportional to: 

𝑊dense ∝ 𝑁 

Sparse kernels ideally perform: 

𝑊sparse ∝ 𝑑 ⋅ 𝑁 

The theoretical speedup from eliminating zero-FLOPs is: 

𝑆ideal =
1

𝑑
 

Examples: 

• 70% sparsity → 𝑑 = 0.3→ ideal ≈ 3.33× 



• 95% sparsity → 𝑑 = 0.05→ ideal ≈ 20× 

• 99% sparsity → 𝑑 = 0.01→ ideal ≈ 100× 

Vendor sparse libraries (cuSPARSE, ROCm, XLA, MKL) rarely approach this ideal due to: 

• irregular memory access 

• index overhead 

• format conversion 

• nondeterminism 

• VRAM fragmentation and OOM thresholds 

At ~67% density, many vendor sparse paths degrade sharply or fail to run at all. 

ROLV avoids these failure modes and tracks the ideal 1/𝑑scaling far more closely. That is why: 

• On real, messy data (Amazon), the floor is 1.4×. 

• On synthetic worst-case matrices at 70% sparsity, ROLV reaches 233× vs vendor sparse libraries 

that collapse under VRAM pressure. 

The range is not marketing — it is a direct consequence of the math. 

AI Tokens: Throughput, Cost, and Revenue 

Large-scale AI systems (ChatGPT-class models) generate billions of tokens per day across: 

• web and mobile 

• enterprise deployments 

• API customers 

• embedded assistants 

Their economics are simple: 

• More tokens per second → more users served 

• More users served → more revenue 

• Lower energy per token → lower OpEx 

• Fewer accelerators → lower CapEx 

ROLV increases tokens-per-second by: 

• 1.4× on full-scale recommender workloads 

• 10×–100×+ on sparse-heavy transformer, graph, and scientific workloads 

• Up to 233× in synthetic worst-case regimes where vendor sparse paths degrade 



Example (conservative) 

Assume $1 per 1,000 tokens. At 10B tokens/day, annual revenue is $3.65B. 

With ROLV: 

• 100B–1T tokens/day (depending on sparsity mix) 

• $36B–$365B annual revenue 

• 65–99% lower energy cost 

• 20×–50× smaller GPU/TPU fleet in sparse-heavy workloads 

ROLV enables the rare outcome where revenue increases while cost collapses. 

Crypto Tokens: Cost per Coin and Production Rate 

Crypto systems are directly tied to compute and energy. Bitcoin mining alone consumes ~173 TWh/year, 

costing $17–20B. 

ROLV accelerates the sparse math behind: 

• hashing 

• Merkle trees 

• zk-proofs 

• block validation 

• L2 rollups 

• consensus 

Speedups of 10×–230× and energy reductions of 65–99% translate into: 

• more coins produced per unit time 

• lower cost per coin 

• higher profit per coin 

Example: Bitcoin at $80,000 

If a miner spends $40,000 in electricity per BTC: 

• 65% savings → $14,000 cost → $66,000 profit 

• 90% savings → $4,000 cost → $76,000 profit 

• 99% savings → $400 cost → $79,600 profit 

A mid-sized operation producing 1,000 BTC/year reduces annual energy cost from $40M to $0.4M–

$14M, with additional upside from increased throughput. 



CapEx and OpEx Impact 

CapEx 

ROLV delivers significantly more useful throughput per chip — up to hundreds of times more in 

high-sparsity regimes where vendor sparse libraries degrade. 

This enables: 

• fewer GPUs, TPUs, and ASICs 

• fewer racks 

• fewer datacenters 

A hyperscaler with a $20B annual hardware budget can reduce CapEx by $4B–$10B, before accounting 

for revenue uplift. 

OpEx 

Energy is the dominant operational cost. 

ROLV reduces energy consumption by 65–99%, lowering: 

• power 

• cooling 

• datacenter overhead 

A hyperscaler spending $10B/year on energy saves $6.5B–$9.9B annually. A crypto miner spending 

$100M/year saves $65M–$99M. 

Conclusion 

AI tokens measure intelligence. Crypto tokens measure value. 

ROLV makes both cheaper to produce and faster to generate — within a conservative, mathematically 

justified performance envelope of 1.4× to 233×, depending on sparsity, workload, and baseline. 

By eliminating zero-FLOPs at the mathematical level and tracking the ideal 1/𝑑scaling where other 

sparse paths collapse, ROLV changes not just performance — but the economics of two trillion-dollar 

industries. 

 


