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Digital Resource =
Compute, Storage and
Network Usage

Compute

Storage

Network




Digital Product =

contQXt: (Assemblg X Resources)
Dlgltal X Audience

Products




What we can affect:

Assembly & Resources

. Resovurces it needs
o -
to run

Ovur Focus




Soltware has side

eifects.




Digital resources create

environmental impact










Copper Silver Tantalum

mined metals and
rare earths are used

to produce a single
el [ ] o]

smartphone.
Neodymium Nickel Praseodymium

Smartphones
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Mining is essential for
Innovative tech

Canada’s mining industry is providing the
responsibly-scurced minerals and metals that
power the technologies of today and of the

future. In turn, we're helping businesses and ther
customers be confident in how they’'re made.
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And: Chips ain't
gettil\g faStel'. Chips Can’t Get Much Smaller

Despite the optimism of Moore's Law, scientists predict computer chips have just four more
years of shrinkage

NSFORD | PUBLISHED MAR 31, 2008 11:58 PM ED

COMPUTING

Moore’s Law Is Dead. Now What?

Shrinking transistors have powered 50 years of advances in computing—but
now other ways must be found to make computers more capable.

e 6.500 Watt - NVIDIA
DGX A100




Choices of making soitware

alfectresource use




Lines of code per Windows version

Lines of Code in Different Windows Versions Over the Years

—

1992 1995 2001
Year of Release




With that comes an increase in digital
resource demand
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What about that Wordpress

site?




Jevon’s Paradox
More efficient chips = more software

JEVONS PARADOX

FUEL EFFICIENCY GANS TEND TO INCREASE
NOT DECREDLSE, FUEL USE..

—
THESE. NEW CARS ARE. SO
EFFICENT EVERYONE'S
DRIVING ENERYWHERE
THESE DAXS
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J. Lorinc et al., Greener, Energy-Efficient and Sustainable

Networks: State-Of-The-Art and New Trends, Sensors
IN19 19 ARARA- dni*10 220N/<10224RARA

B Production

® Data
centers

B Wireless access
networks

! Fixed access
WiFi networks

B Fixed wired acces
networks

m Cosumer
devices




Circumventing technical problems by throwing
more resources at it

3 Mark Mandel

@Neurotic
he/him

You can’t just
add more servers




leftpad
3 lines of code x1Billion

dependent packages =
iImpact




Remember: Scale matters.




What’
t’s expected of

me?




Step 1: Acknowledge it

Digital products create environmental

iImpact.




Step 2: Take responsibility

For the impact from digital resources




Step 3: Spread awareness

You can use this presentation afterward




Step 4: Encourage
Transparency

for the products you are working on




Myths &

believes




It’s the
usersfault .. .

Sustainable use

ALz Disable unused functionality

Minimize digital resource usage
Transparency of digital resource usage &
impact to user

Buy/use sustainable digital resources

Avoid idling/wasting of digital resources

Transparent pass-through of
environmental impacts

Digital Infrastructure Produce sustainable digital resources




lt’s ab out e
energy

typical carbon typical carbon CEDaCl full LCA CEDaCl full LCA
assessment assessment

operational impact ® embodied impact

Source: CEDaCl




It Figure 2: Top corporate clean energy buyers, 2020
MW Amazon 3,092

Total 3,000
TSMC NI
Verizon 721 "2l

Facebook = 692 WM199
General Motors 797
AT&T 650
owere Microsoft = 650 Solar = Wind
Dow Chemical ' 558

Anglo American 330195

Source: BloombergNEF. Note: Chart is in MW DC and includes offsite PPAs only. Data is based on public

el\el'gy Source: Bloomberg NEF




The cloud is more

elficient




Carbon,
Carbon,
arbon

Carbon Tunnel Vision

Eutrophication

Poverty Water crisis

Biodiversity loss Health

Ecotoxicity Education

Carbon
emissions

Resource
Air pollutants scarcity

Affordable goods

Inequalit
& services quality

Overconsumption




Reports by cloud

providers




Whattodo




Create awareness




Transparency as a tool for

change




Reduce SLA

V( ':'R mgd C1ass Fic ationstructure: C|A-S

Sustainability | Resource and Footprint Dynamics Typical / background

Rating Archetypes / Characteristics
(S) Applicable on Product/Workload and/or Business process level

O ‘Always-off or default-off’ Excl. listener/orchestrator/backup
Resources scaling back to 0, when no workload present/needed. Compute scaling down to 0

Footprint 100% dynamic when workload in use (autoscaling *) Data scaling down to 0 . _
*Driven by sessions/transactions/analytics/etc.

‘Always-off or default-off’ Excl. listener/orchestrator/backup

Resources not scaling back to 0, when no workload present/needed. Compute scaling down to 0

Footprint 100% dynamic when workload in use (autoscaling *) Data notscalingdownto 0
(persistent Data footprint remains)

‘Partly-off' - minimal 3 of 3: Additional resources reside in consumable
1.  No permanently allocated OTA Footprint platform(s) o

2. No permanently allocated DR Footprint Typical Bursting / On demand provisioning
3. No permanent allocated Peak load Footprint

‘parﬂy-off' - minimal 2 of 3: Additional resources reside in consumable
1. No permanently allocated OTA Footprint platform(s) o

2. No permanently allocated DR Footprint Typical Bursting / On demand provisioning
3. No permanent allocated Peak load Footprint

4 ‘Partly-off' - minimal 1 of 3: Additional resources reside in consumable

1.  No permanently allocated OTA Footprint platform(s) o
Label E 2. No permanently allocated DR Footprint Typical Bursting / On demand provisioning

3. No permanent allocated Peak load Footprint

5 'Always-on or Default-on’ All capabilities/capacities (e.g. resources)

All resources permanently allocated and active. always allocated and active.
Footprint 100% all the time (incl. DR/Peakload/OTA)

Label A




Difierentiate through
sustainability, not features.

The Death Star of feature creep

All +he

features
Actually
gets used




Communities: S12Y,
Green Software
Foundation, Green Web
Foundation, Climate
Action Tech, Boavizta,
W3C Sustainability,
Greening of Streaming

Wiki: S12Y
Standards: In the
making

Certification: ‘Blauver
Engel’




And, how was it?




Thank you!




