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Al Factories Are Dissolving Into the Telecom Edge

|71'ht?: Paradigm Shift: Next-generation Al workloads can no longer be contained within centralized hubs.
They demand highly distributed architectures.

The Reality: These advanced computing demands now operate directly across the telecom provider's
edge network.

Centralized
Data Centers




The Edge Orchestration Collision
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| The Cunﬂlct When dlstrlbuted Al nudes attempt to synch ronize mudel wmghts simultaneously, their

i inherent burstiness collides with the deterministic requirements of telecommunications. 7/
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Systemic orchestration challenge:

Data packets dropped - congested,
' A e ' congested, and delayed.
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Bursty AI Data Flows Strlct Carrler QoS
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'& \ ! ) Instant saturation of Overwhelmed local Data _ﬁ\ Flash storage tier
carrier backhaul links. Processing Units (DPUs). '"_ \ congestion.
_..-g/}\ -= Congested network fibers. the Data packets oocraped't with 7 ,' Full-storage array congestion.
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Processing Units (DPUs). — storage bottleneck.



The Curse of Dimensionality Overwhelms COTS Hardware
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| Workload Phases |

The Expansion of State: As infrastructure scales, the behavioral state of the network introduces myriad,
highly dynamic variables. The joint probability space of these variables becomes exponentially large,

rendering it computationally intractable to hold, update, or query in real-time.




- Reactive Heuristics Fail at Scale

The Status Quo Constraint: Because Commercial Off-The-Shelf (COTS) hardware cannot process the
full dimensional state space, modern clusters rely on reactive heuristics and decoupled data movers.

Expensive GPUs waiting
idle for data to arrive.

Sudden, unpredictable
traffic spikes causing
packet loss.
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Overall infrastructure
inefficiency scaling linearly
with workload size.




The Architectural Shift: Reactive vs. Predictive
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PTCP Paradigm
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The Dual-Path Architecture
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Core Principle: PTCP compresses multi-dimensional telemetry data into actionable intelligence directly on the data path.
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Path 1: The Slow-Path Y44 Path 2: The Fast-Path
(Model Updating) ¢ (Execution)

Continuous telemetry ingestion / Microsecond conditional
and state space compression. ‘@ & probability evaluations and
[ localized hardware action.




The Slow-Path: Mapping the Pattern-of-Life
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The Tensor Compression Funnel _ , :
- . Function: Ingests continuous telemetry without
o " ruis. ®°-@((Workioad Phases) physical actuation.
R T SN ey o S .- a (L : |
| = . . 1
i Behavioral Baselining: Establishes a localized
"Pattern-of-Life" (POL) for the specific hardware
' Ik environment. i)
s ,
Pattern-of-Life Tensor De-escalation: Dynamically compresses
(POL) Filter the vast, intractable state space into lower-
\ dimensional tensor cores.
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Result: Entirely avoids the memory exhaustion
Tensor Core that plagues standard COTS hardware.
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