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The Internet Data Explosion - Sources
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The Internet Data Explosion — Sources (cont’d)

Image Credits: https://www.fiercepharma.com/marketing/practical-magic-
google-talks-about-how-digital-can-create-seamless-pharma-experiences



The Internet Data Explosion - Key Participants

DEVICES <— THE EDGE <— CLOUD

SMART DEVICES AND REAL TIME AND LOCAL BIG DATA PROCESSING
CONNECTED SYSTEMS DATA PROCESSING AND WAREHOUSES

Image Credits: https://medium.com/@manishharsh/edge-computing-
powered-with-ai-ml-and-inference-key-to-success-of-5g-46fcf2c27bc6



Internet Compute & Data — Key Design Considerations
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Energy Sources to Meet Exponential Human Demands
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Energy Sources for Electricity Generation

Electricity generation mix, 2018
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Internet Energy (Imbalance)
Forecast

Unsustainable Appetite for Video, Voice,
Images had led to an Explosive (&
Wasteful) Amount of Data being
transmitted, stored and processed
increasingly by energy hungry Al/ML
algorithms

Imagine the future with 5G, loT, Always
Connected Devices Everywhere

WE NEED TO ADDRESS THIS GROWING
ENERGY IMBALANCE IN THE INTERNET

Credit: https://www.energycouncil.com.au/analysis/big-data-a-big-energy-challenge/
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tokal electricity demand of information and
communications technology (1ICT) will
accelerate in the 2020s, and that data
centres will take a larger slice.
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Tha charl above 15 an "expected casa’ projechon from Anders Andrag, a
specialist in sustainable ICT. In his ‘best case’ scenario, ICT grows to only
B9 of total electncity demand by 2030, rather than o 21%.
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The Disruption: Earth’s Overall Energy Balance

Radiation Transmitted by the Atmosphere
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Image Credits: https://badmoodblog.com/2019/04/03/the-internets-energy-consumption/,

Statista 2020, IPCC, NOAA

Reflected Solar
107 \ Radiation
107 Wm?

Reflected by Clouds,
Aerosol and
Atmosphere

342

V

ngomng 2 e
Radiation Radiation
342 Wm? 235 Wm*
Emitted by ’ ' 40
Atmosphere 155 Atmospheric
Window

Emitted by Cl

Absorbed by
67 Atmosphere

" mnm.,

324

S BaEk

GHG GWP for 100 years
CO, 1
CH, 23
N,O 296
HFC - 23 12 000
HFC - 134a 1300
SFe 22 200

Source: IPCC Third Assessment Report (2001).
GWP == Global Warming Potential

Gases



https://badmoodblog.com/2019/04/03/the-internets-energy-consumption/

The Disruptive Consequence: Climate Apocalypse

;(“ IBERDROLA

SOCIAL AND ECONOMIC IMPACT

OF CLIMATE CHANGE

Relocation of & P

The cost of adapting whole towns ‘;
é ;g coastal areas 1o rising N
sea levels
: / Shrinking i
productivity ﬁ
of harvests

Loss of the capacity to
work due to heat

Prices of basic foodstuffs

. ' 4 ' ) and consumer goods W
§V§ o I 1 will rise

More wars to gain
access to limited
- resources

Extreme meteorological 4
phenomena will cause

widespread poverty

Fresh water will be
‘@ in short supply in Diseases will spread due to +
s0Mme areas higher temperatures 2

Climate Change: Globally Pervasive, owing to Human Induced Energy Imbalance, resulting in
the Unnatural Extinction of Species with Unnatural “Landscaping” of the Environment

Image Credits: Iberdrola



Green Compute & Storage




Green Compute & Storage (cont’d)

Programming Languages —
C/C++, Go native efficiency in | Protocols and Connectivity —
relation to richness of Java, gRPC, HTTP/2, MQTT/Zigbee
Python

Energy

Efficiency

Data Design — Volume,
Variety, Frequency




Green Compute & Storage (cont’d)

Microservices & Kubernetes,
Cloud Services & APIs -
balance the ease of
orchestration versus energy
overhead

DevOps to evolve to Climate
Energy Operations through a
metrics based SW design
feedback lifecycle

SW/HW
Architecture &
Design
Performance

3-Tier Compute, Network
Storage versus Energy
Efficient HCI (Hyper
Converged Infrastructure)




Green Compute & Storage (cont’d)

Data Energy Characterization
— KWh per GB of Data for Renewable Energy To Power
Compute, Network and Data Centers (Solar, Wind)
Storage

EIA -
Environmental

Impact
Assessment

ASSESS THE IMPACT OF THE
SW YOU ARE CREATING AND
ITS NET IMPACT ON THE
ENVIRONMENT/NATURAL




An Engineer’s Ethos: Ethics, Ethics and Ethics

Image Credit: NASA — Apollo 8 Earth Rise

IEEE Code of Ethics

( https://www.ieee.org/about/corporate/governance/p7-8.html )

1. to hold paramount the safety, health, and
welfare of the public, to strive to comply with
ethical design and sustainable development
practices, to protect the privacy of others,
and to disclose promptly factors that might
endanger the public or the environment;


https://www.ieee.org/about/corporate/governance/p7-8.html

Lumini ‘21: A Call for Technology In Harmony with the Planet
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We are just yet to apply
ourselves to this problem
with the scale and
urgency it requires.”

David Attenborough

Image Credits: Various sources on the Internet
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