Governing
Exascale

Escaping the Curse of Dimensionality
in Vera Rubin Clusters
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The Agentic Al Inflection Point
Requires Unprecedented
Hardware Brawn o
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| NVLink 6 delivering 3.6 TB/s of

: I_GF'*U-‘I:q:n-GF'*U throughput. 2

| I Al 1]

s

!

Network Fabric

ConnectX-9 SuperNICs, BlueField-4 DPUs,
and Spectrum-6 Ethernet interconnects.
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This infrastructure delivers the scale-out performance required for
highly coupled, synchronous next-generation Agentic Al models. i




Massive Physical Capacity Exposes an Orchestration Vulnerability

The Legacy Protocol
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Thousands of GPUs must complete synchronized computational phases i i Modern high-performance clusters rely on decoupled, reactive data movers.
simultaneously. The workload demands absolute, deterministic harmony. i i They execute congestion control only after buffers overflow or latency spikes. i

e ] M s - - ]

L The result is inevitable: network microbursts and millions of dollars in stranded compute. J




Legacy Controllers are Trappead
in the Curse of Dimensionality
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~ The joint probability space of these interacting
- variables becomes exponentially large. \
|t is mathematically intractable for

standard commercial off-the-shelf (COTS)

hardware to hold, update, or query in real time.
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The Consequence of Dimensional Collapse: Reactive Heuristics
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Unable to model the full state of the network, legacy protocols collapse multi-dimensional
reality into oversimplified, isolated metrics (like isolated packet loss). They miss the broader
context of the Al workload's traffic patterns, reacting only when the system is already failing.

e, __j




The Paradigm Shift in Exascale Orchestration
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Legacy Data Orchestration

Predictive Tensor Control Protocol (PTCP)
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Solving Dimensional
Intractability with PTCP

The Predictive Tensor

Control Protocol (PTCP)
represents a foundational
mathematical approach to
high-dimensional data
orchestration. It transforms
massive streams of
infrastructure observability
into a sequence of tractable,
mathematically bounded
operations.

Shifting the networking
paradigm entirely from
reaction to anticipation.



Step 1: Multi-Dimensional State Compression

~ Multi-layer network, compute, - Tensor Decomposition Low-Rank
- andstorage telemetry | Methodologies Tensor Core
: ﬁ:" " "'F / : ,1_%*"';‘*;, fg 87 *'é - ! = .

= [ | R ; me— S I

' Rather than relying on single—variableiri, PTCP ntinuosly ingests héferog'eneou;s'
arrays of telemetry. By compressing the full infrastructure state into low-rank tensor cores,
~_ the protocol dramatically reduces the model’'s memory footprint without losing context.
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