The Deterministic Fabric



Human-Driven Internet Machine-Driven Intelligence

Key Trait: Optimized for Survivability Key Trait: Optimized for Synchronization
Behavior: Asynchronous, best-effort routing Behavior: Tightly coupled, massively parallel supercomputing
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The transition to Al is not a scale upgrade; it is a fundamental shift in computing physics.
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The TCP/IP Flaw

TCP/IP discovers network capacity reactively. For web browsing, a 50ms recovery is
invisible. For synchronized Al workloads, it is a catastrophic architectural failure.




The Incast Failure Cascade

Synchronous Many-to-One Switch Buffer Immediate TCP Halt & GPU I0
AI Query Burst Ovexrflow Packet Drop Re-transmit Wait State
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Core Takeaway: AI relies on Many-to-One Incast traffic. TCP/IP cannot handle
simultaneous microsecond bursts, forcing entire supercomputing clusters to stall.
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15%

Compute Time Lost
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When H100 or B200 clusters
stall waiting for TCP
retransmissions, hyperscalers
lose up to 15% of total
compute yield.

The Legacy Band-Aid:
Organizations are forced into
massive capital expenditures
(CapEx) on highly complex,
proprietary InfiniBand netw-
orks or ult-deep-buffer ASICs
just to mitigate TCP's
reactive nature.



Hyperscalers & NeoClouds

Symptom: Incast packet
drops & TCP halts.

)(-:1% Cost: Billions in
~ stranded compute capital
and inefficient energy
consumption.

Defense

Symptom: BGP takes minutes
to converge; TCP vulnerable 55}5 E

to volumetric DDoS. &\}:)
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Cost: Loss of guaranteed
determinism; critical
route hijacking.

Telco (LEO & Edge) §§Q%§
Symptom: RF volatility .Jw$vmy_.Q$E
causes micro-stalls; TCP

misinterprets as congestion. C::j} \X

Cost: “Retransmission i

storms” wasting 20% of S\

spectral capacity. Wasted
Capacity

Enterprise

Symptom: Standard
Ethernet + TCP/IP =
Network Weather.
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Cost: High-Dimensional

RAG 1s bottlenecked;
real-time AI feels

RAG
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SLUGGISH

sluggish to users.
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The Mathematical Resolution: Predictive Tensor Control Plane (PTCP)
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Software-Defined:
Executes at the host
kernel level via advanced
eBPF pacing.

Proactive, Not Reactive:
Calculates the precise
mathematical rhythm of
traffic required to avoid
congestion before it
happens.

Deterministic Fabric:
Replaces best-effort
delivery with absolute
mathematical precision.




Legacy: Additive Increase,
Multiplicative Decrease
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PTCP: Mathematical
Pacing Envelopes

Metric: Zero drops.
Zero retransmissions.
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PTCP coordinates transmission intervals at the source. Telemetry proves
drop and retransmission counters flatline to absolute zero.





















