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Diverse Node Configurations for Diverse Workload Resource Requirements
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Diverse Capacity Requirements Drive Need for Memory Disaggregation

Overestimate: maxrss x ranks_per_node

Assumes memory balance across MPI ranks.

About 15% of NERSC workload 

uses more than 75% of the 

available memory per node.

And ~25% uses more than 50% 

of available memory.

But 75% of Haswell job hours 

(60% of KNL) use < 25% memory

Brian Austin: NERSC Workload Analysis



Disaggregated Node/Rack Architecture
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Most solutions current disaggregation solutions use Interconnect bandwidth (1 – 10 GB/s) 

But this is significantly inferior to RAM bandwidth (100 GB/s – 1 TB/s) 
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Co-Packaged Optics: Chiplets Impedance Matching to Packaging Technology
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Attachment technologies

Solder micobumps

Today typically 40 µm pitch 

25 µm pitch demonstrated

Potential for 5 µm pitch

Copper-copper

Copper-copper compression 
@ high temperature (> 400 C)

Hybrid bonding
@ low temperature (Ziptronix DBI)

Typical 2 – 5 µm pitch

Potential for sub-1 µm pitch
Enabled by sub-1 µm alignment tools

IBM
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In-package integration

Solder Microbumps

& Copper Pillars@~10Gbps

Wide and Slow!

DWDM Using Silicon Photonics

Ring Resonators @ ~10-25 Gb/sec per chan

Many channels to get bandwidth density

Wide and Slow!

Comb Laser Sources

Single laser to efficiently 

generate 100s of frequencies

Wide and Slow!



Photonic MCM (Co-Packaged Optics)
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Comb Laser Source with 

DWDM Silicon Photonics

Wide-and Slow for high speed links 
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Photonic MCM (Co-Packaged Optics)
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High-Density fiber coupling array 

with 24 fibers = 6-12 Tb/s bi-

directional = 0.75 – 1.5 TB/s

ASIC Circuits

Through-Silicon 

Via

Photonic 

Interposer

ASIC

Chip

CMOS Photonic Control Logic

Modulator Optical waveguide Photodetector Fiber coupler

Photonic SiP

Fiber carrying 0.5 - 1 Tb/s 

Fiber coupler 

pitch: 10s of um
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Solution : Leverage Photonics Chiplets to scale AI fabric
Wavelength division multiplexing (WDM) photonics chiplets in package offers the highest BW density 



Different WDM requirements for different AI workloads



CombX Technology
Industry’s first programmable laser for different AI Workloads



Thank You 


