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Curing the Curse of Dimensionality
in Exascale Al Networks

Presented by: Eric Frazier, CEO, Tensor Networks, Inc.
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The Physu:s of Stranded Compute
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Al factorles are fu ndamentally cnnstrained by the physics of network buffers
When GPUs sit idle due to network inefficiency, massive capital investments are wasted.
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Anatomy of a Protocol Failure: The Incast Bottleneck
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Modern synchronized
workloads (All-Reduce)
push massive temporal

incasts.

An NVIDIA RTX 4090
processes internal
tensors at >1,000 GB/s.
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Pushing 1,000 GB/s of
data over a standard
10Gbps link guarantees
rapid buffer saturation
at the Top-of-Rack
(ToR) switch.

Standard Ethernet
reacts. When the switch
buffer hits critical
capacity (e.g., 90%),
it generates a Priority
Flow Control (PFC)
(PFC) pause frame.

Standard TCP interprets
PFC frames as severe
congestion.

The TCP congestion window

collapses violently.

The physical link
starves during
slow-start recovery.

STRUCTURAL INTEORITY REPORT ‘

DATA FLOW DINGAAMW



'/ SYSTEN ANALYSIS v.2.4 f’“ ENGINEERING BLUEPRINT x\\‘
,

The Reactive Networking Penalty: Idle GPUs
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The Mathematical Intractability of Real-Time Telemetry

Standard networks H\x Ly s
suffer from the curse Syl S
of dimensionality.
The joint probability
space 1s
mathematically
intractable for
standard hardware to
query in real time, \) ke o ] 7
forcing reliance on PR s S Standard

reactive protocols. (P) Hardware

Processing ¥4
Limits
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The Mathematical Unlock: Tensor Train Compression
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Intractable Tensor Input . A'Rmﬁ L

System continuously ingests
normalized telemetry and
compresses via Tensor Train (TT)
decomposition.

Preventing Rank Inflation: Singular
Value Decomposition (SVD) truncates
oy negligible probability states.
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e Lower-Dimensional Tensor Cores (G))
S - Bounded memory footprint.
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The Fast-Path: Microsecond Actuation on COTS Hardware
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Dense tensor is never materialized
during live execution.
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C2000 / ARM
Service Core
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Computational complexity strictly bounded
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to O(dxxr*2x1).

Calculates Anomaly Scores and predictively

paces flows in <100 microseconds.
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Bounded Execution: Preventing Network Oscillation

The Champion Model

The Challenger ﬁod?lé f.

Live Execution.

Quarantined Sandbox.

Executes strictly bounded

actuation based on safe
mathematical limits.

pathological network data to

Ingests and learns from

establish new baselines.

Synthesis

This bifurcated architecture ensures the system learns from anomalies
without risking destructive network oscillation on live traffic.
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