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.

\ /
——
‘ﬁ—-— ‘Ia-'-r _:;:i i oy ey f . -
r:;* -: ! — _ : * X i "‘_:_._ \ " 'f 4", i W

= e

T ™

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.

AE1Ed

LJFS |

=a




kel [ - GEE “::w'ﬁ ©
| o oo |
. 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
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[ A bifurcated brain-and-reflex architecture
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((g)) Kernel Density
(A) Estimation
(KDE)
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Telemetry
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e | 1 | | pTCP operates through a bifurcated pipeline. The central ! _i_
=1 | il = Slow-Path continuously builds and compresses the g |
: 1 | The FaSt Pﬂth (Edge REﬂex). mathematical model, while the edge-deployed Fast-Path _Tﬁ_ﬁ
= .- 171 . | | executes predictive queries in microseconds. N
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' Mathematically collapsing the joint probability space ‘1
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Kernel Density Tensor Train (TT)
Estimation (KDE) Decomposition & <@
SVD Rank Truncation
e mEBET

| Continuous, heterogeneous telemetry is ingested and normalized into a continuous density distribution. To fit this massive tensor onto |
edge hardware, PTCP executes a Tensor Train decomposition. The dense tensor is compressed into an interconnected sequence of
manageable 3D tensor cores. Singular Value Decomposition (SVD) periodically applies rank truncation, mathematically preventing

#1 || memory footprint inflation over time. &
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Executing predictive actuation at the network edge

S(s) = —log(p(s))

Because the massive dense tensor is
. never materialized, the compressed
PoL-TT model executes natively on
local commercial hardware.

The PTCP edge agent queries the
Tensor Train cores in microseconds
to calculate an anomaly score for
the real-time state.

By evaluating conditional
probabilities, the system predicts
bottlenecks before they manifest.
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adicating dropped packets through predictive pacin'g T

Microburst / |
Dropped Packet T

Traffic Paced &
CXL Memory
Pre-warmed

Predictive pacing and predictive caching replace rigid reaction. |
~ The network bends around bottlenecks before they can form.

Dropped
Packets 1
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The Champion/Challenger safety envelope

Max 15% Variance SLA

Live Fabric
) Champion Model
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Quarantine Sandbox

‘L\/:m_ | Safely learning from
*m"‘ pathological data without

Challenger Mode! touching live operations.

Precision Copper

Algorithmic feedback loops and destructive network oscillations are mathematically blocked. Actuation on the live fabric is

strictly bounded by hardcoded policy envelopes. Diverted pathological data trains quarantined Challenger models before promotion.




Validating predictive stability at massive scale

Collective Communication Time

Standard RoCEv2

46% Time
Reduction

GPU Cluster Size

Discrete-event simulation
modeling confirms standard
RoCEv2 suffers exponential
communication degradation

due to PFC buffer exhaustion
and WAN delay as clusters reach
10,000 GPUs.

Conversely, PoL-TT maintains
a perfectly flat scaling curve.

At 12,500 GPUs, PoL-TT cuts
collective communication time
by 46%.



Achieving a 20x speedup at 100,000 GPUs

20x Throughput Yield

At the exascale threshold of
100,000 GPUs, legacy reactive
protocols result in near-complete
network paralysis.

By preempting buffer exhaustion

and eliminating Wide Area Network
(WAN) delay bottlenecks, the
Predictive Tensor Control Plane
circumvents this failure state entirely.

The theoretical yield: a 20x
speedup in collective communication
throughput at the absolute limits
of current hardware.



The strategic landscape for a $2.5B+ technical moat

Cloud
Hyperscalers

Microsoft (Azure)
Google (GCP)

Silicon
Dominators

NVIDIA
Broadcom

$2.5B+
PTCP Moat

End-to-End
Trainers

Meta

Tensor Networks presents an exclusive, mathematically proven technical moat. With an upfront acquisition valuation targeted
at $2.5B+, five key entities possess the business model vulnerability—and the capital—to internalize the PTCP architecture.



Aligning the solution to strategic pain points

Critical Vulnerability The PTCP Strategic Rationale

Meta 12,288-GPU MegaScale project Direct solution to published infra limits for
revealed RoCEVv2 fails limits. multi-100k Llama training.
Ethernet Tax threatens exascale Embedding PTCP on BlueField DPUs
NVIDIA 5
GPU value proposition. cements end-to-end Al factory monopoly.
Microsoft Massive WAN/DCI delays traversing Edge pacing radically reduces CapEx per
distributed OpenAl clusters. frontier model trained.
Broadeom Vulnerable to custom interconnects Embedding Fast-Path in Tomahawk/Jericho
bypassing standard Ethernet. ASICs ensures Ethernet dominance.
Google Extreme reliance on custom optical  Aligns perfectly with need for tensor-driven

switches for TPU pods. congestion avoidance at the edge.



The zero-sum race to exascale lock-out

The Ethernet Tax is the defining PTCP is the only mathematically The entity that integrates this architecture
constraint on artificial general validated protocol capable of linear secures an insurmountable efficiency advantage.
intelligence infrastructure. scaling to 100,000 GPUs on The rest will remain permanently bottlenecked by

commercial hardware. the physics of reactive networking.



