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The 800G
Speed of Light Wall

The physics of exascale Al, the Bandwidth-Delay Product crisis,
and the transition to predictive network determinism.
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Bandwidth scales. Physics does not.

LI L I
~ 100G Baseline | =— | ~ 800G Reality :
| Speed of Light (c)
: | Data Massive emains Fixed !
. _Moderate ; | (800G Compressed) Compression & S
| Serialization 5 EF”ElFSDEEd.& : = == High Throughput ~ Immutable Speed: \ |
| Time - A . Speed of (8x Faster) Propagation Constant 1 |
; o | Light (c) < <
'« Data Photon 7 « g
: . -,} DL “‘x;—' — J . -
: i |72, ! JI.-"'i-""'..f f;:"f ".::'"f iy . g Kl Ir > 'I.:f.-'"f..-""i’ s ' ; >
r : ; 2:00 40m ' 1.d 240 B0k ' 11l
TIME AXIS :f >: ' DISTANCE AXIS | DISTANCE AXIS
| I l | |
| | |
:* Serialization Delay = Propagation Delay (Baseline) i Serialization Delay << Propagation Delay (800G Reality) i
- -
: | r )
= ||(1) Serialization Delay: Decreased by 8x | = |(2) Propagation Delay: Constant
(Data hits the wire at ~100GB/s). | (Fixed by the speed of light in optical fiber).
- R A= el | c=3x10" m/s
i [~ Data : ) = - | | =i ( “ - S — |
7|7 2 EaissS G| [T —
| — | = — L=
PROJECT. 800G PHYSICAL LAYER | DRAWING NO: DWG-800G-PHYS-001 | SCALE: 1:1 (SCHEMATIC)
| |




2 I E] | [ i

| 7 | o M

The Bandwidth-Delay Product (BDP) Explosion

(3) Buffer size limit: 100MB-132MB
on modern 51.2T ASICs.

800G Serializer
=d | S Sl
E Switch Buffer
PAUSE @ (100MB-132MB Limit)
(1) 200 KB in flight per port. 2) 12.8 MB aggregate hitting a 3) Buffer size limit: 100MB-132MB

64-port switch simultaneously.

on modern 51.2T ASICs.
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The Failure of Reactive Telemetry (RoCEv2)
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InfiniBand’s Exascale Bottleneck

Spine b |
Hardware Cryptographic
e Credits prevent packet
=== loss but introduce
Congestion Spreading.
- X
Head-of-Line (HolL)
Blocking: One slow GPU
Leaf stalls unrelated "victim
= flows" across a $1 billion
M—EL; = supercomputer.
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Credit RTT Penalty:
Waiting for hardware
credits introduces severe
! jitter and tail-latency.
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The Interconnect Diagnostic Scorecard
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Flow Control (Hardware) (PFC/ECN) Predictive (O(1) eBPF Pacing) 2
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Tail Latency Moderate DUCENE Absolute Minimum |
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Topology Strict Fat-Tree Flexible Seamless Multi-pathing |
: v
|
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Deterministic Blueprint . L N _d .
Redefining the Control Plane — 'i
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Physical Buffer Wall
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E Post-Congestion Timiﬁg
.| « Hardware Buffer Thresholds
: | » Constrained by the past

B Pre-Congestion Timing
:| » O(1) eBPF Kernel Logic
:| « Constrained by the mathematical future
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