TENSOR™
O—0—-o0 O
NETW RKS

N \\K\\\ ot //)/ /
The Determlnlstlc Fabrlc

Deploying Predictive Tensor Control Planes (PTCP)
to Transcend the Limits of Physical Networking
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The $100 Billion Disconnect

The Physical Scale The Software Flaw
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Multi-Billion Dollar Physical Infrastructure 1980s Reactive TCP Logic

(C-Band, 808G Fiber, AI GPUs)

Tier-1 carriers and hyperscalers are investing hundreds of billions into physical capacity. Yet, this
multi-billion-dollar infrastructure is strangled by 40-year-old reactive TCP/IP transport protocols originally
designed for the static reliability of wired circuits, not hyper-volatile modern environments.




' The Three Villains of Network Physics
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The Step-Down Problem The Incast Phenomenon Buffer Bloat

Speed Mismatch. (e.g., a 25G

server bursting to a 1G client).

Many-to-One Microbursts. Massive
concurrent responses (like
vSAN/iSCSI) slamming a single
switch port simultaneously.

Shallow ASICs. Modern top-of-rack
switches only have 16MB to 32MB of
shared buffer. Once filled, data
1s catastrophically dropped.




Anatomy of a Crash: The TCP Penalty

Deterministic Pacing
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The Absolute Limits of Hardware

S
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C log, 1+N
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The Shannon-Hartley Theorem

Sets the absolute physical ceiling for RF
spectral yield. Reactive software prevents us
from ever reaching this ceiling.

2USs RTT = 200KB
In-Flight Per Port

The Bandwidth-Delay Product (BDP)

At 800G fibexr speeds, 12.8MB of data is in-flight
across a 64-port switch before a speed-of-light
“stop” signal can even register. Switch buffers

overflow before the signal arrives.
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Introducing the Predictive Tensor Control Plane (PTCP)

3 MACRO (THE BRAIN) H

Singular Value Decomposition (SVD)

Wi = Ry ™

Compressing complex state tensors for
planetary-scale federation without
clogging cross-1link bandwidth. ]
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MESO (THE NERVOUS SYSTEM)

Pattern-of-Life Tensor Train
(PoL-TT)

Establishing mathematical Bounding
Policy Envelopes by predicting regional
traffic microbursts. o
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MICRO (THE MUSCLE)
eBPF Execution

Nanosecond Earliest Departure Time
(EDT) scheduling applied directly at

the lowest kernel layer.
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The Magic of the Micro-Gap

Standard 48 .
TCP R- Buffer Overflow

PTCP
(Predictive Tensor . - . . . . .
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Control Plane)
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| Layer: | Efficiency: -| Precision:
eBPF agents execute at the eXpress Achieves O(1) Constant Time execution. Calculates exact Earliest Departure
Data Path (XDP) or Traffic Control (TC) Pacing time remains identical regardless Time (EDT) to interleave packets with
kernel level. ,I of total network throughput. | nanosecond precision.

















































