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The Physical Limit of Modern Computing

Stranded Compute

The Curse of Dimensionality: As advanced
computing scales, the massive state
space of interacting infrastructure
variables becomes mathematically
intractable for traditional protocols.

l Decoupled Reactive Data Movers

The Bottleneck: Modern high-performance
clusters and edge networks rely on
reactive data movers. They only respond
respond after congestion occurs.

The Result: Network microbursts,
degraded time-to-solution, and billions
of dollars in elite hardware forced to
sit idle waiting for data.




The Predictive Tensor
Control Plane (PTCP)

Failure Zone !
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Reactive Heuristics: Intervening only after an Bounded Determinism: Pre-aligned pathways
intrusion, bottleneck, or microburst forms. executing perfectly below thresholds.

Capacity

Time

PTCP executes hardware responses prior to the formation of a data bottleneck. By shifting to

mathematically bounded determinism, the network anticipates the physical movement of data,
eliminating the latency of reactive signaling.



Diagnostic Matrix: Reactive Heuristics vs. Bounded Determinism
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Dimensions ‘ Status Quo (Reactive Chaos) 1ﬁ PTCP (Bounded Determinism)
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Latency ~ Status Quo: Wait for buffer <. | PTCP: Execute predictive routing
Posture  overflow, then adjust. = || hints before data flow.

-
Compute Status Quo: Stranded compute 7| PTCP: Continuous pipeline
Utilization due to data starvation. { utilization via predictive
pacing.

Threat t Status Quo: Intervene post- PTCP: Instant quarantining of
Response > breach using known signatures. pathological streams via real-

i-* time hardware telemetry.

=
Network " Status Quo: Prone to destructive PTCP: Actuation strictly

Auto-Tuning

< feedback loops and system

> oscillation. ?

constrained by a hardcoded
policy envelope.




Dual-Layer Architectural Cross-Section: Orchestration & Execution

Slow-Path (The Cloud/Management Plane)

Data Lake

Tensor Train (TT) SVD Rank
Compression Truncation

Compresses the state tensor to ensure the model’s
memory footprint remains bounded.
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Fast-Path (The Local Hardware Layer)

Executes primary behavioral baselines in microseconds directly at the edge,
neutralizing microbursts without relying on distant cloud compute.



S(s) = -log(p(s))
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Real-Time Anomaly Score

Function: Instantly flags pathological
behavior to actively quarantine data
streams and protect the primary baseline.
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Conditional Resource Probability

Function: Pre-warms memory tiers and shifts
cache blocks dynamically before the
application explicitly requests the data.



The Infrastructure Revolution: A 10-Domain Ecosystem
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Pillar 1: Data
Velocity & Storage

Solves throughput and
I/0 bottlenecks.
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Pillar 2: Edge &
Determinism

Solves latency jitter
and microbursts at the
local boundary.
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Pillar 3: Security &
Auto-Tuning

Solves threat
proliferation and
system oscillation.



Pillar |: Data Velocity & Storage Architectures

Al Factory
GPU/TPU
Utilization

Predictive
Memory Tiering

Anticipates traffic to eliminate data starvation, ensuring
high-value Al factory processors remain fully utilized.

Queries conditional probabilities to shift cache blocks and
pre-warm memory tiers prior to massive HPC workloads.

Storage
Checkpoint
Buffering

Pre-emptive
OCS Alignment

Anticipates massive, synchronized data checkpoint events and
buffers them to prevent storage controllers from crashing.

Emits routing hints to perfectly align physical micro-mirrors in
Optical Circuit Switching environments before data flows.




Pillar |l: Edge Execution & Microsecond Determinism

Telecommunications Edge
Stability

Resides on local COTS controllers to
natively neutralize localized 5G
relying on cloud routing.

loT Fleet Energy Determinism

Generates guaranteed, collision-free
network windows. Eliminates reactive
handshakes, drastically extending
battery life for massive sensor
fleets.

High-Frequency Trading (HFT)

Operates within strict policy envelopes

to eliminate reactive latency jitter,

ensuring absolute microsecond execution
O- for financial transactions.

Autonomous Telematics

Continuously monitors the local processor
to instantly flag and mitigate silent
congestion, guaranteeing safety in life-
critical defense and transit arrays.



Pillar 1ll: Security, Threat Quarantining & Safe Experimentation

Operates within a

hardcoded policy Safely manages live

envelope limiting network traffic
actuation magnitude

Primary
Behavioral
Baseline

Real-Time Telemetry

Challenger Model & Learns new baselines network oscillation
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Real-Time Cybersecurity: Utilizing the same anomaly thresholding, PTCP actively quarantines
pathological cyberattack streams before they corrupt the primary operational baseline.




























