
Copyright © 2025 Acacia and/or its affiliates. All rights reserved.

AI Driving Architectural 

Changes in the 

Datacenter and Beyond

Tom Williams



Copyright © 2025 Acacia and/or its affiliates. All rights reserved.2

AI is Transforming Networking and Optics

Intra-Datacenter Datacenter Interconnect

~7x growth projected over 7 

years

~4.5x growth 

projected over 7 years
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Power

Reducing power impacts cooling, 

GPU utilization and overall power 

availability and costs

Source: SemiAnalysis

Source: SemiAnalysis

Source: Nvidia



Copyright © 2025 Acacia and/or its affiliates. All rights reserved.4

Reliability

Why reliability impacts AI use case so severely

Scale

MTBF = 
1

(𝐹𝐼𝑇1+𝐹𝐼𝑇2+𝐹𝐼𝑇3…..𝐹𝐼𝑇𝑛)

MTBF for a 1M GPU cluster can 

be on the order of minutes

GPU Utilization

Even short duration link failure 

(i.e. link flaps) can significantly 

impact GPU utilization
Source: Nvidia

Reliability is a key element of CPO discussions
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Latency

• Latency is much more important for AI than 

traditional cloud networking due to the highly 

parallel process

• Inside the datacenter, it’s critical to minimize 

latency variation to avoid “stragglers”

• Multi-datacenter training possible introduces 

increased fiber transmission latency, which 

must be accounted for in training algorithms

Source: SemiAnalysis
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Enabling Massive DCI Connectivity – Class 3 Generation

• 800ZR/ZR+ is ramping and will play a critical 

role in AI buildouts over the next few years

- 800ZR from OIF for metro DCI

- 800G ZR+ from OpenROADM for regional 

DCI

- 600G ZR+ from OpenROADM for long-

haul DCI

- 400G ULH from Acacia for maximum 

reach

• 400ZR continues to be widely deployed for 

metro DCI
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Standards 

CLASS 4
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Gbaud
300GHz
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Gbaud
150GHz 150GHz

800LR
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OpenROADM
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2x
2x

2x
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Enabling Massive DCI Connectivity – Class 4 Generation

• Higher baud rates reduce the number of wavelength 

per optical band

- C+L deployments widely utilized

• Power optimized architectures, including 

amplification and regeneration

• Greater integration and fewer interconnections
Traditional optical transponder system 

Media Converter – Patents filed

Media Converters

Electrical 
Connectors

Full band Transponders

These new architectures are 

expected to coexist with 

pluggable implementations
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