THE PREDIGTIVE TENSOR
CONTROL PLANE

A software-defined deterministic fabric for post-Moore's Law Al
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LARGE-SCALE Al HAS
HIT A FUNDAMENTAL
COMMUNICATION
BOTTLENECK.

Hyperscale clusters are no longer
compute-limited; they are
communication-limited. At scales of
100,000+ GPUs, collective operations
like AllReduce and All-to-All
dominate iteration time. Despite
massive raw compute capacity,
sustained GPU utilization 1is
effectively capped at 60-70%.
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REACTIVE TRANSPORT PROTOCOLS AMPLIFY
CONGESTION AND STRAND CAPITAL

Legacy networking protocols
(TCP/IP, RoCEv2) are
fundamentally reactive and
best-effort. They respond to ‘
congestion only after it

occurs. In large-scale AI
collectives, this credit-
based transport behavior
creates many-to-one i1ncast
collapse, microstalls, and
explosive tail latency.
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PREDICTIVE
NETWORKING
ENFORCES
DETERMINISTIC
TRAFFIC BEHAVIOR.

Developed by Tensor Networks (ptcp.ai),
the Predictive Tensor Control Plane
(PTCP) replaces reactive congestion
response with a mathematically
predictive control plane. It

enforces 1lossless, deterministic
flows natively at the hypervisor and
kernel layer—without requiring
specialized hardware, NICs, or
application rewrites.







A SOFTWARE-DEFINED OVERLAY
OPERATING NATIVELY
Al THE KERNEL LAYER RONTIER AL JPLICHTION

GPU CLUSTER

PTCP's distributed control plane .
utilizes lightweight agents

operating entirely at the

hypervisor/kernel layer. By OTCD KEE
executing below the application RE ,
application but above the

bare metal, 1t minimizes

interaction with NIC and switch v
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COMPRESSION REDUCES INTER-GPU
COMMUNICATION VOLUME PRIORTO

TRANSMISSION

PTCP applies adaptive tensor decompositions (including tensor-train representations) to high-dimensional payloads.
By performing inference and optimization directly 1n compressed form, memory pressure, link utilization, and
serlalization overhead are drastically reduced while maintaining strict numerical fidelity.

PTCP Decomposition

15-407; PAYLOAD REDUCTION

7N

;‘.n- 'I.'-.Fi
WA
XA

3;#&
%Fiu
X

\
\

=¥

\

- 'r'.!'.!',".in'

2%

—
————

B
Lo

o LR
a4 I:I-’_r'* .-
L

i e
o e )
Gl T e

N

Dense Tensor Payload Tensor-Train Representation




FEEDFORWARD PACING ELIMINATES
THE BURST-AND-DROP CYCLE.

Pattern-of-Life Tensor Transport (PoLTT) models learned traffic dynamics as feedforward state evolutions.
Instead of relying on reactive backpressure PTCP enforces sub- 1@ -microsecond pacing using extended
Berkeley Packet Filter (eBPF) hooks, perfectly synchronizing network delivery with compute cycles.
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DETERMINISTIC COORDINATION ENABLES
LOSSLESS SCALING TO 100,000 GPUS.

By eliminating many-to-one incast effects, predictive coordination prevents the
network collapse inherent to reactive protocols at hyperscale.

30-40% THROUGHPUT RECOVERY T e

>

E UP TO 46% LOWER LATENCY

O e | | | MATTE COBALT BLUE
= 5

i S 5 " 0 A 8 G L = DETERMINISTIC SCALING

SCALE (GPU COUNT) -> 100K+





















