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In traditional setups devices often run at high power even for

small tasks, leading to wasted energy

Edge-to-Cloud continuum enables dynamic workload

assignment
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Lighter tasks offloaded to edge devices

1 No need to power up energy-hungry servers =10
(EI=TT]
(=TT

Up to 25% energy savings through dynamic

assignment to the most energy-efficient device E —
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Energy efficiency = Carbon efficiency?

Improving energy efficiency does passively improve carbon efficiency

Moore’s law is eleaeslowing down

PUEs of hyperscalers are already close to 1

Carbon efficiency must be tackled additionally!
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Carbon efficiency on paper vs in reality

[Renewable Energy Match ] [24/7 Carbon-Free Energy ]
aka Market-based aka Location-based
Cons:

Lack of additionality True Carbon-neutrality!

Double-counting

1 Benefits are questionable and
being questioned
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What enables 24/7 carbon-free energy?

Data from various grids
spatial shifting

Their production forecasts
“Jtemporal shifting

But!

Electric energy is not the only ,_

contributor to the carbon Y w——

footprint . .

-
= Source: electricitymaps.com ({~ _i
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Life Cycle of Hardware

Recycling

Use / \/ Manufacturing
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] Transportation
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Embodied emissions missing from the picture®g’,

Transportation and Recycling are negligible for carbon

Focus on Manufacturing and Use phase:

Embodied

Operatlonal Emissions
Emissions
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- © FLUIDOS |9 FLUIDOS

Manufacturlng




Total Carbon Footprint

Total Carbon Footprint

g lqooze/kWh kgCO2eh _kgCO2eh _igCO2e

© FLUIDOS | 10

.

FLUIDOS



Spatiotemporal orchestration

Node 0

We pack the pods into a grid of

embodied:

2019335 gCo2

Node 1

embodied:

1842572 gCo2

locations (rows) Node 2

embodied:

697606 gCo2

Node 3
time slots (columns)

embodied:

594020 gCo2

Node 4

embodied:

1702348 gCo2

Node 5

embodied:

2294236 gCo2

Node 6

embodied:

2203975 gCo2

Node 7

embodied:

2414797 gCo2

1S3

1293.259

1734.95 886.95 460.95 1958.9°

Node 8

embodied:

1051560 gCo2

Node 9

embodied:

1214034 gCo2
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Finally: Looking through the prism of costs

Flexible scheduling uses more energy

Base Efficiency
B Efficiency Loss
120 1 EEE Efficiency Gain

However, the benefits stand out when 556

considering both efficiencies jointly 00| —
95%

80 A

60 -

e.g. a 5% reduction in energy efficiency
can result in 30% improvement of
carbon efficiency [Wait Awhile]

Efficiency (%)
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https://www.fluidos.eu/

@fluidosproject

https://www.linkedin.com/company/fluidos/

B https://www.youtube.com/@FLUIDOS-Project

https://github.com/fluidos-project




