Securing the Exascale Al Monopoly

A mathematical circumvention of the Ethernet Tax.
Presenting the Predictive Tensor Control Plane (PTCP).



The physical wall breaking
exascale Al scaling

100,000 GPUs
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The race to build 100,000-GPU artificial However, achieving this scale is currently bottlenecked by The result is not just inefficiency—it is the
intelligence clusters is underway. a fundamental physics wall. As infrastructure dimensions complete paralysis of the network fabric during
scale, default commercial congestion controls fail to collective communication phases.

reliably cptimize end-to-end training throughput.



The financial toll of the Ethernet Tax
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During collective communication phases (e.g., All-Reduce, All-Gather), severe incast
microbursts force current network protocols to strand 10% to 15% of deployed compute capacity.
For hyperscalers and end-to-end trainers, this Ethernet Tax translates directly to billions of

dollars in dormant silicon, wasted energy, and delayed frontier model deployment.




The fatal flaw in reactive network protocols

Standard protocols like RoCEv2 (RDMA over Converged Ethernet) operate on a fundamentalI# reactive paradigm. They rely on
heuristics, specifically Priority Flow Control (PFC), which only pauses traffic after network buffers have reached maximum capacity.
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The Trigger:

A network queue fills completely.
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The Reaction:

A pause frame is finally sent.

Incast microbursts, buffer
exhaustion, dropped packets,
and stalled GPU clusters.




The Curse of Dimensionality at the network edge

Queue EXECUTIVE WARNING
Depths
% : As cluster dimensions increase, the joint
probability space of the system’s state

PCle NG grows exponentially.
Saturation /7 A g ; ; _
ﬁ:} " R This is the Curse of Dimensionality.

| NS : O Commercial off-the-shelf (COTS) edge
Workload i hardware simply lacks the processing
Phases b power and memory footprint to query or
i_}* store this massive state space in real-time.
Memory You cannot brute-force a solution; the
Tier States math itself must be changed.
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. The Predictive Tensor Control Plane (PTCP)
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[ |" Tensor Networks, Inc. resolves this physical limitation via a mathematical circumvention. The

:| | Pattern-of-Life Tensor Train (PoL-TT) architecture builds a continuous density distribution

i | of network telemetry, mathematically compressing it to run directly on standard COTS edge

||| hardware. It replaces rigid reaction with microsecond-level predictive routing.
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J Paradigm comparison at 10,000+ GPUs

Dimension

Standard RoCEv2

Tensor Networks PTCP

s

Operational Paradigm

Reactive (Post-congestion)

Predictive (Pre-congestion)

Congestion Mechanism

Priority Flow Control
(Full Buffers)

Real-time Anomaly Scoring

State Space Management

Brute-force Heuristics

Tensor Train Decomposition

Scalability at 10k+ GPUs

Exponential Communication
Degradation

Flat / Linear Scaling

Edge Implementation

Rigid Switch Logic

Microsecond Dynamic
Actuation


































