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The Business Case for Predictive Tensor
Orchestration in Exascale AI Factories



THE 5200 /H0UR HEMORRHAGE
OF STRANDED COMPUTE

SYSTEM CAPACITY:

100,000 GPU CLUSTER
(e.g., NVIDIA NVL72 or AMD MI350X)

UTILIZATION GATE:
Engine restricted to ~50% h A ,J\\,

" Model Flops Utilization (MFU)

THE BURN RATE:

$2,000,000 per hour in blended CapEx and
OpEx burned without generating token yield

When high-performance GPUs sit idle waiting for
network data or storage |/0, you are burning capital
on the world’s most expensive stranded assets. _J




THE ANATOMY OF AN 1/0 COLLISION
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The Failure of the Beactive Paradigm

RoCEv2 Ethernet InfiniBand =
[W Standard —
Architecture

Reacts to full buffers by |l Prevents TCP crash via credit-
violently collapsing the TCP | ) based flow control, but transmits |
congestion window. backpressure directly to GPUs.

g

Multi-Dimensional
Predictive Orchestration

Proprietary
Lossless

—

Calculates exact probability of ]
Incoming bottlenecks and preemptively
orchestrates hardware.

Congestion
Response

— .
Compute nodes halted entirely
until disks catch up.
GPUs stranded.

Efficiency &
Compute Impact

Network efficiency drops to
~45%. GPUs stranded.

Sustains near-perfect 98% efficiency.
Compute decoupled from 1/0.

CapEx &
Ecosystem

Standard COTS
hardware.

Uses standard Ethernet
with zero vendor lock-in.

Expensive, massive

vendor lock-in.
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The PTCP Paradigm: End-to-End Predictive Orchestration

1. Telemetry Ingeallun: PTCP ingests a

continuous stream of heterogeneous
telemetry variables across network,
compute, and storage layers.
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2. Mathematical Bounding: Highly

compressed predictive algorithms execute
on standard edge processors without
exposing proprietary tensor mathematics.
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3. Preemptive Orchestration: Calculates
the exact probability of an incoming
bottleneck and orchestrates hardware to
seamlessly absorb the burst
microseconds before i S.




Layer 1: Pacing the Network Fabric
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Core Action
+

» PTCP identifies the precursor
signatures of an All-Reduce
Synchronization event across
the leaf-spine network.

» Rather than waiting for the
buffer to overflow and the TCP
window to collapse, PTCP edge
agents pace the traffic at the
exact limit of the physical wire.

(- I ——

—-—-
The Result

» Complete elimination of

start-and-stop shuddering.

» Network physicals remain

aligned with maximum
continuous throughput.




Layer 2: Predictive CXL Memory Tiering
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Core Architecture:

- —

» A PTCP Edge Agent resides directly
on the Compute Express Link (CXL)
Memory Controller.

» [nstead of reacting to cache spills
as high-bandwidth memory
exhausts, it predicts the GPU'’s
appetite based on workload phases.

* By preemptively placing data
blocks before the request arrives,
expensive compute cycles are
completely insulated from memory
capacity and bandwidth limitations.
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GPU asks
for data

T —
Reactive Status Quo

————

Data arrives

from pooled
memory

PTCP ingests
workload
phase
telemetry

GPU asks
for data

PTCP Predictive Tiering
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