Taming the 1.6T Tidal
Wave at eExascale

Scaling the Broadcom Tomahawk Reference Design
through Predictive Tensor Pacing



The Definitive Foundation for
Open Data Center Networking
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Commercial Off-The-Shelf
B0 (COTS) standard for
hyperscalers.
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% Establishes an open
architecture devoid of
proprietary hardware lock-in.
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| Splits raw switching
power from control-plane
computing.
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The Software Stack
Transformation

Snaps in as a standard

PTCP Edge Agent Docker container.

IS

Containerized Network OS.

SONIC [Software for Open —
Networking in the Cloud)

ONIE —
(Open Network Install Environment)

The Elnntlnéder, not ’[hEmEIS.

SAl —
(Switch Abstraction Interface]

Hardware ASIC —




The Tomahawk 6 Paradox: When Speed Kills Efficiency
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100,000-GPU Exascale Capacity: Capable of 51.2T to The 1.6T Bottleneck: During synchronized Al checkpoints,
102.4T aggregate throughput. massive velocity instantly overwhelms the shared buffer.

The Core Concept: Extreme 1.6T physical velocity turns the TH6's shared buffer into an immediate bottleneck if flow
control remains reactive. The network simply moves too fast for traditional pause frames to catch the overflow.
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The Anatomy of a Reactive Crash

Critical Failure Point: Extreme 1.6 T bandwidth
accelerates buffer overflows faster than reactive
Ethernet can issue pause frames. Standard RoCEv2
waits for a 90% threshold that is breached instantly.

Step 1: Step 2: Step 3: Step 4: Step B
Checkpoint 1.6T Incast <Ims PFC Pause 0% IE]1FU
Trigger Surge Buffer Fill Issued 3
100k GPUs fire Violent Slow-start Model Flops
simultaneously network halt recovery Utilization
triggered completely
stalled

Microsecond timeline




Transitioning from Reactive Bottlenecks

to Predictive Direction
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S(s) = —log(p(s))
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‘ 1. Ingest

PTCP Edge Agent continuously
reads SAl telemetry at the
microsecond level.

2. Calculate

Processor evaluates the anomaly
score using rapid tensor math to
predict the incast.

3. Pace

Pre-emptive SAl commands
mathematically throttle GPU
injection rates before the 1.6T
surge ever hits the buffer.




Preserving Compute Fluidity
Under Maximum Load
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Predictive PTCP

The Result: GPUs are mathematically paced to
match physical limits. The TH6 buffer remains
virtually empty, completely preventing 0% hard stalls.

Exact Physical Uplink Capacity Match

Time (Microseconds during Checkpoint Synchronization)




Universal Compatibility
Without Vendor Lock-In

Universal PTCP Docker Container

SAl API Translation SAl API Translation SAIl APl Translation

Legacy Management: 3.2T Tomahawk 1 Mid-Tier Fabric: 25.6T Tomahawk 4 Bleeding-Edge Leaf: 51.2T Tomahawk 6

Core Assertion: The Switch Abstraction Interface (SAl) translates mathematical pacing commands universally.
The exact same predictive container governs legacy hardware and next-generation silicon identically.




The Paradigm Shift at Exascale

Traffic Management
Dimensions

Action Trigger

Reactive
(Standard Ethernet)

Post-Overflow
(TCP Timeout)

Predictive
(PTCP Flow)

Mathematical
Anomaly Score

TH6 Buffer State

Hits 90% Critical
Threshold

Kept Virtually Empty

GPU MFU Impact

Chaotic 0% Stall

Smooth 80% Throttle

Financial Impact

Hemorrhage
($150k/hr penalty)

Optimal Pacing
($15k/hr delay)



The Severe Operational Burn of Unmanaged TH6

Reactive Hemorrhage

* A massive synchronization
event degrades cluster
efficiency by roughly 10%.

« Result: $150,000 in wasted
operational capital per hour
due to TCP/PFC recovery
cycles.

$1.5 Million /

Total Facility Burn Rate

*Based on a 100,000-GPU exascale facility at $15/GPU/hr baseline.



The Value of Perfect Pacing:
$1.18 Billion Annually

Reactive
Hemorrhage

-$150,000

Capital
Recovered
via PTCP

+$150,000

Pacing
Penalty (1%)

-$15,000

Net Hourly
Savings

=$135,000 / hr

Exascale Impact:

For a 100k-GPU cluster,
recovering this lost

utilization yields over
$98 Million monthly and
$1.18 Billion annually
directly to the bottom line.




Securing Exascale ROI Without the Hardware Tax

As link speeds escalate to 1.6T, reactive network protocols can no longer govern the temporal tidal
waves of Al. A single, universally deployed Docker container mathematically transforms commercial

predictively lossless fabric—rendering the proprietary hardware taxes of InfiniBand obsolete.




