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PROJECTING DOMINANCE THROUGH
SOFTWARE-DEFINED NETWORKING:

THE TENSOR NETWORKS ACQUISITION THESIS
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The Dream of the Photonic Supercomputer
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Decoupling the network layout
from the physical wiring.
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The Shape-Shifting Roadway

Panel A: The Baseline Panel B: The Shift Panel C: The Optimization
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3D-Torus Topology 20ms Physical Mirror Actuation Twisted Ring Topology



The Walled Garden vs. The Commodity Reality

Google Apollo Walled Garden The Open Horizon

Standard GPUs
NVIDIA H100/A3)

Reactive RoCEv2
Standard Ethernet
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The 20-Millisecond Void

The collision between fluid optical hardware and rigid Ethernet logic.
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The Catastrophic Failure Chain

1. The Blackout

o 4 Mechanical mirror actuation severs link.

2. The Panic

NIC interprets silence as a severed cable.

3. PFC Storm

" Priority-based Flow Control triggers congestion alerts.

4. AIMD Collapse

TCP window sizes collapse.
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o GPUs fall idle, destroying
i —\‘A TTFT metrics.
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‘The Secondary Crisis: Eradicating Buffer Bloat
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The Bridge: Predictive Tensor Control Plane (PTCP)
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Software-Defined Determinism over Physical Infrastructure.




Architectural Juxtaposition

Software Defined
(PoL-TT Modeling)

Hardware Coupled | —
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The eBPF Shield: Predictive Optical Blanking
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Deconstructing the Mathematical Hold

ED Tnext - T;witch + Treconfig + 6margin
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Eradicating Incast via Feed-Forward Pacing

PTCP Predictive Pacing
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Protocol Diagnostic: Standard Ethernet vs. PTCP

Standard RoCEv2

PTCP

Response Logic

Reactive: Wait for loss,
then slow down

Predictive: Calculate gap
and pause natively

—

Mirror Move Event

Panic: Interpreted
as link failure

Seamless: O(1)
mathematical hold in RAM

Switch Health

Degraded:
Buffers overwhelmed

Optimized:
Mathematical spacing

Hardware Base

Rigid:
Prone to vendor lock-in

Fluid: i
Runs on commodity SmartNICs | :




Economic Rationale: Eradicating Stranded Compute

Compute Cycles Lost
to Wait States
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The Synthesis: Bypassing the Silicon Walled Gardens

Linux Kernel eBPF
Substrate
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The Unified Al Hypercomputer
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Establishing the Hyperscale Moat

_hl 1
N
TR
; _'\-w!_'lrl- -
e . iyl
e b
N -
AR 1 i
\ ;
B
> S
|
1

M'icros*'oft Azure

' Locked into high-

~ (CapEx, proprietary
NVIDIA InfiniBand.

a i o ‘;gﬁ
o0
R %
/ | \ %
" . L]
| / | 1L e
o 4 ._ )

Dependent on heaw
R&D for custom

~Nitro/EFA silicen_.

""---'l'"

Amazoh AWS -

b il el

i .
u{‘av——’“;S'ré’iL?EE;?E |
“-r 3

1 I I



Future-Proofing for Exascale Multimodal Al
~ Zero-Jitter Spatial & Video Tensor Delivery




Acquisition Roadmap & Immediate Integration

Phase 1: Phase 2: Phase 3:
Immediate Kernel Orchestrator Unified
Integration Fusion Control Plane
Deploy eBPF actuators Link Google SDN controller Launch Al Hypercomputer
across existing A3 clusters. with PTCP PoL-TT engine. network plane fleet-wide.
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The Convergence of Physics and Software

Securing the fundamental substrate for the next decade of exascale Al dominance.




