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Distributed intelligence via sharing and coordination of resources across
heterogeneous, connected, locally managed devices

Dynamic construction of applications from _ *0S: Orchestrating System
distributed services (local or remote) monitor 4 manage . j Cyber world
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Using high level abstractions
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Merging Elements At The Package Level

At the hardware level, the Von Neumann/ CMOS partnership can
act as a computing substrate, or orchestrator of various
accelerators/technologies

- Acting as coordination / communication node

- Improving Hardware / Software integration

- Hides SW complexity of various accelerators

Neuro Quantum

Goal: interoperability of different
computing paradigms and
information representations (bits,
“spikes”, photons, Qbits, ....)

Emerging Silicon Acceleration technologies

Engine Engine

Coordination Engine
Von Neumann style
CMQOS Technology
Binary data
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Slide originally from Christian Gamrat




Applications that used to run on the cloud will run on the edge devices

Due to the global performance improvement of edge devices, of algorithms,
applications that used to run on the cloud will run on edge devices.

“Since 2012 the amount of compute needed to train a neural net to the same performance on ImageNet1
classification has been decreasing by a factor of 2 every 16 months. ™

GPT-3: May 2020
Meta OPT: May 2022

1/7 of the CO, footprint of GPT-3

Similar performance

Credit : adobestock - © Prostock-studio

The megamodels of today will run on embedded systems in the future! We should be ready for that!
Europe should:
* Be at the forefront of techniques to move “large” models into edge devices.

* Support research and tools helping to identify bias and misbehavior manifested by Al models.
* https://openai.com/blog/ai-and-efficiency/
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A holistic approach is needed for efficiency

Global co-design, system thinking and acting is required:
Application « Algorithm e Software « Data coding « Architecture « Technology

Also between
Application domains
Application

Algorithm

Programming language

oooooooooooooo

Software stack
Data coding

Architecture

Global optimization is key for global efficiency
(a gain in one aspect can be killed by unoptimized other aspects) Technology
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Apple's latest model has a smaller carbon footprint, but the environmental
cost of upgrading your mobile is not to be ignored.

Millions of new iPhone 14s will be wending their way to excited customers soon, with the
new model’s release on 16 September.

Its new and improved features include a slightly smaller carbon footprint: the iPhone 14
represents 61kg CO2e in greenhouse gases compared to 64kg CO2e for the equivalent
iPhone 13.

But trading in your old smartphone for the newest model is the worst thing you could do.
According to Apple’s own metrics, 79 per cent of the phone’s lifecycle carbon emissions
are released during production.

Resisting the urge to own the latest iPhone won't reverse emissions for the products
hitting the shelves next week, but it will help to limit how many phones are made in the
future.



Stand-by power
Device | Power

Charger in socket 20 mW _—
Television off by remote 300 mW T Wx 1 billion =1 GW
Display sleep mode 370 mW

Notebook off 470 mW

Notebook sleep mode 820 mW

Radio 970 mW

Microwave 1400 mW

Timer 1500 mW

Garage door opener 1800 mW

Cable modem standby 3590 mW

Set top box, off by remote 13240 mW

Standby Power Summary Table » Standby Power (Ibl.gov)



https://standby.lbl.gov/data/summary-table/
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