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The transition to continuous Al factories
has broken reactive infrastructure

Isolated Al Clusters

Globally Distributed Al Factories

The current paradigm relies on decoupled, reactive data movers. Network
switches, memory pools, and compute schedulers operate myopically. They

only adjust to congestion, thermal saturation, or cyber-intrusions after they
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The Curse of Dimensionality Strands
the Most Expensive Asset on Earth
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Stranded GPU

Compute Cycles \/ g

Processing Capability / Dimensionality
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—— b7 e beyond commercial off-the-shelf
g 1 processing limits directly causes

| amplified microbursts and dramatic
| increases in tail latency during
global model synchronization.

Human & COTS Telemetry Processing
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The Core Computational Asymmetry

Exponential Combinatorial Small Number of Safe
State Space Actuation Execution Vectors

Operators are forced to observe an
exponentially large combinatorial
state space, yet they can only
execute a small, finite number of
safe actions per control interval.
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Takeaway: Centralized telemetry
lakes are mathematically incapable
of solving this asymmetry.
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Predictive Geometry is the Economic Imperative

The synthesis of these three frameworks mathematically compresses
high-dimensional state spaces into computationally tractable tensor cores.

POL-TT (Pattern-of-Life Tensor Train) -
—— Edge-deployed continuous

PTCP (Predictive Tensor Control compression.

Plane) - Discretizes high-dimensional —— @&
telemetry into a joint probability 3

tensor. TNQG (Tensor-Network Quantum

— Gravity) - Entanglement-inspired
geometric routing.



POL-TT: Distilling Chaos at the Edge

Massive Telemetry Lakes Edge COTS Hardware | DPU Tensor-Train Decomposition /
Low-Memory Footprint
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Intelligent agents deploy directly on network switches. Utilizing Kernel Density Estimation (KDE) and Tensor-
Train (TT) decomposition, the joint probability tensor is compressed without ever materializing the full array.

' Microsecond-level conditional predictions directly on COTS hardware. Ultra-low COGS. I




TNQG: Infrastructure as Emergent Global Geometry

TNQG treats the infrastructure not as physical links, but as a dynamic geometry.
By extremizing the TNQG action, it identifies minimal cut surfaces (bottlenecks) and
pre-emptively rewires traffic.

| Takeaway: Replaces static, fragile routing tables with a fluid, multi-dimensional connectome. |



The Continuous Inference Substrate

Brain: The TNQG global orchestrator receiving
tensors, calculating emergent geometry, and
pushing predictive actuations back down.

Sensory Organs: N
Edge-deployed POL-TT
agents digesting ) |
local telemetry and feeding
compressed tensors upward.

A unified graph representation of an Al system’s compute, memory, and telecommunications
fabric, operating as a single active inference organism.




































