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computing’s carbon footprint




Carbon footprint papers at ASPLOS 2023
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Facebook’s datacenter carbon footprint over time

Scope 1 - Capex Scope 2 - Opex Scope 3 - Capex
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Figure from Chasing Carbon, Gupta, Kim, Lee, Tse, Lee, Wei, Brooks, and Wu; HPCA 2021



the chiplet revolution




Apple M1 Ultra Ryzen Threadripper PRO 5995WX Intel Ponte Vecchio GPU
2 dies 9 dies 47 dies

Multi-chip modules are suddenly everywhere



64 Arm Neoverse V2 cores

DDR5 controller
(x4)

PCle controller
(x2)

AWS Graviton3 Multi-Chip Module (2022)



DDR DDR2 DDR3 DDR4
1998 2003 2007 2014

DDR SDRAM standards tend to last for a good long while



Amazing Amazing
Accelerator Accelerator

Bigger,
Faster Arm
CPU Mesh

Even Better Even Better
Arm CPUs Arm CPUs
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Design reuse: the fantasy view

I e B I I I I I N N N N EEmE



\

\

e — =
Today’s Next Year’s Machine Machine
Machine m Machine of the Future of the Future
V2N 0

Design reuse: in the real world
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silicon recycling
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disintegration packaging

multi-chip module chiplets multi-chip module

Chiplet disintegration



Make computers cheaper

Reduce computing’s embodied carbon
footprint, thereby helping address the most
urgent problem that humanity will grapple
with in any of our lifetimes

Publish more
ASPLOS papers

Reasons to be excited about silicon recycling



1: Carbon-aware architectural disaggregation
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1: Carbon-aware architectural disaggregation



New Hardware,

From Scratch

classic EDA toolchain

2: Design tools for spare-parts synthesis



EDA with spare parts

chlplets we already have
or can get cheaply

2: Design tools for spare-parts synthesis
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DSP logic array BRAM

(LUTs, etc.)

DSP
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a current FPGA
(hilariously oversimplified)

3: Physically reconfigurable fabrics
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3: Physically reconfigurable fabrics
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amazing ASPLOS research reveals
the incredible system-level
potential of silicon recycling

silicon recycling seems cool

and could help address
computation’s carbon cost

chiplet disintegration
IS not realistic
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