il
SNIA. | NETWORKING -
NSF | STORAGE

Sustainability in the Data Cente
Ecosystem )

Live Webinar
April 25, 2023
10:00 am PT / 1:00 pm ET ’



\NN T

Today’'s Presenters

Wayne Adams Stephen Chenoweth Ty Schmitt David Mcintyre
SNIA Board of Directors Director, Product Sustainability ~ Vice President/Fellow SNIA Board of Directors
Intel Dell Technologies Samsung
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SNIA - By the Numbers

Industry Leading Active Contributing IT End Users &
Organizations Members Storage Pros
Worldwide

&

180 2,500 50,000
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Ethernet, Fibre Channel, InfiniBand"

ISCSI, NVMe-oF™, NFS, SMB

Technologies

Virtualized, HCI, Software-defined Storage

We Cover

Storage Protocols (block, file, object)
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SNIA Legal Notice

: Thte (rjnaterial contained in this presentation is copyrighted by SNIA unless otherwise
noted.

= Member companies and individual members may use this material in presentations and
literature under the following conditions:

Any slide or slides used must be reproduced in their entirety without modification

SNIA must be acknowledged as the source of any material used in the body of any document containing
material from these presentations.

= This presentation is a project of SNIA.

= Neither the author nor the presenter is an attorney and nothing in this presentation is
intended to be, or should be construed as legal advice or an opinion of counsel. If you
need legal advice or a legal opinion please contact your attorney.

= The information Presented herein represents the author's personal opinion and current
understanding of the relevant issues involved. The author, the presenter, and the SNIA

do not assume any responsibility or liability for damages arising out of any reliance on or
use of this information.

NO WARRANTIES, EXPRESS OR IMPLIED. USE AT YOUR OWN RISK.

I .1
5| © SNIA. All Rights Reserved. SHISAI\: SN'I'ES\IQ//A%ITEKING




e

Today’s Agenda

= Sustainability defined

= Semiconductor industry sustainability
= Power measurement

= Sustainability in the data center

= Panel discussion
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Sustainability Definition

Society

Environment

Sustainability

Sustainable
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Source: Wikipedia https://en.wikipedia.org/wiki/Sustainability
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https://en.wikipedia.org/wiki/Sustainability

Common Semiconductor Company Sustainability Goals

Environment Labor & Corporate Sustainable Supply
Human Rights Citizenship Chain
Minimize impact on nature We respect our employees, Walk alongside with local Pursue mutual growth
with innovative technology. and we strive to build a safe communities to initiate with our partners based on
and healthy workplace. positive change fairness, openness and
win-win philosophy.

for a better future.
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Sustainability Goals in the Semiconductor Supply Chain

Carbon Water
o oy Emissions without Reduction Withdrawal without Emission
I‘l |
: : Keep Water withdrawal
: : Net zero by 2050 to 2021 levels in 2030
14MT(e) ',"'* : * Publs Geal
1 Net-Zero | 2001 Witrdrawal = 2030 Withdrawal
_ | I
m T
Waste Pollutant
Air Water .
% Air/Water Pollutants
1 ve in Natural state*
99.9% Waste Recycling * Slevel by 2040
96.8% Current ‘N =
Dt = ¥,
Natural Natural
Level Level * The value i Currert level represents e svernge rafio of emission
—— mcmemr) corcertraftion comparsd o e legal strdards of Kores for each sutstarce in
s e om e bl g g M
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Defining Emissions: A Primer

-Scope 1 emissions are those that
come directly from operations.
Green House Gases (GHG)

Scope 2 emissions are associated
Scope 2 Scope 1 with the electricity used to operate facilities.
INDIRECT DIRECT
o Scope 3 Scope 3 Scope 3 emissions
INDIRECT INDIRECT . - :
J includes indirect impacts from upstream and
purchased -~ — -~ downstream sources such as supply chain,
ko ovechased soc R N B and dtriniion : transportation, logistics & distribution, and
% (m I sorcmrgyosi o M-’ Py investments
assets

e product use.
= - il s

F franchises
fuel and x commuting T;:ﬁ:& 9 :n
energy related g = . ~—
Klﬂﬂﬂ& business g -’
travel E—— use of sold o ; i
wamporaton N - poducts Embodied Product Carbon Footprint
pomarschy i plodis (PCF) of semiconductors and services is
Upstream activities Reporting company Downstream activities calculated using scope 1and2
emissions and upstream scope 3
o emissions.
Greenhouse Gas Emissions —Scope 1, 2, 3

Source: Greenhouse Gas Protocol
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https://www.ghgprotocol.org/sites/default/files/ghgp/standards/Scope3_Calculation_Guidance_0.pdf

Notebook, Desktop and Server Carbon Footprint:
Embodied and Use of Product

Client Client
Notebook Desktop

i

~180 — 500 KgCOze ~250-1000 KgCO,e ~1700 - 7700 KgCOse
(~800 driven miles) (~1800 driven miles) (~12,000 driven miles)

N T

Client Notebook Carbon footprint is mostly embodied, compared to Server that has majority in use of
product. Client Desktop carbon footprint is split between use phase and embodied.

Assumes 4-year initial life

Source: Various OEMs. Conversion to Miles: https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator Assumes 100% carbon-based power during use phase
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The Power of a Metric

PUE Introduced

B b ]

DC Design/Operations Best practices:
PUE 2 - Hot/cold aisle, containment, telemetry driven
Improvements, raising temperatures,
air/water side economization, UPS Econ
mode, variable speed drives

1.5

1995 2000 2005 2010 2015 2020 2025
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Baseline

B 1ot Facility

WeNE - . N

08 O
O &

Load

Utility

Generator

Non-Critical Loads R s

Mechanical
Switchgear

Static
Bypass

P

l Maintenance
Bypass

N+1

Critical
N Bl (T/Networking
Loads

0O .KThis number includes IT fans,
voltage regulation, PS losses

Traditional (Best Practice)

B Switching 1-2%

B Transformer 2-4%

I UPS (Oniine) 3-6%
Distribution 1-3%

* Sub Total 7-15%

B CHAH/CRAC's 5-15%
- Watef (chilers, pumps, i) 10"40%

Annual PUE: 1.22 - 1.70

6MW
PUE=aww ~
el

ITUE is about assessing the
power usage effectiveness of this
number

1.5
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Data Center Sustainability (Energy)

Biofuels Purchase renewable energy certificates
HVO100 - Hydrotreated Use physical or financial green power
Vegetable Ol purchase agreements (PPA)

Utilize utility provided green tariffs
Build on-prem green energy infrastructure

Generator

_ . Electrical Distribution
1

YN YN+ v
| Bypass

I

I I

| UPS/ UPS/ | Mechanical

| 1 Switchgear
v N+1

Batteries | | Batteries |Maintenance
Output Distribution Switchboard -

More efficiency/energy mode UPSs
Telemetry optimized variable speed motors
Higher operating temperatures/delta T
Air/water side economization

Liquid cooling

Fresh air/hybrid cooling

Room/rack level efficiency best practices

Pumps, Chillers, Air ¢ L ¢N+1 _ Cical Expanded (ASHRAE A2) environment
s, Conrens [ ] | = e d e Higher utilization of IT equipment
IT Load

'ﬁ Higher voltage power supplies/distribution
Distributed power and cooling

Liquid/Immersion cooling
. p: ‘ Telemetry driven power management
Data Center Sustainability KPIs (short list) 5. ensitication of IT equipment
PUE - Power Usage Effectiveness CCF — Cooling Capacity Efficiency

CUE — Carbon Usage Effectiveness | DCSE — Data Center Space Efficiency
WUE - Water Usage Effectiveness GEC — Green Energy Coefficient

ITUE — IT Power Usage Effectiveness| TCE — Technology Carbon Efficiency

A
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A Pragmatist’'s view:
Focus on what you
can control

The road to sustainability begins inside the
walls of your data center

72
ﬁ% AUDIT INFRASTRUCTURE

/-.\ OPTIMIZE TO REDUCE

S— HVAC COSTS
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CONSOLIDATE WORKLOADS

REDUCE DATA FOOTPRINT

DELIVER ON-DEMAND
CAPABILITIES

LEVERAGE INHERENT
GREEN CAPABILITIES
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Panel
Discussion
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Get Involved: Collaborate with industry groups

s A\ |
< p Responsible Business Alliance

N\ v 4 . ‘
CLOUD NATIVE

COMPUTING FOUNDATION

G CEBA

Clean Energy Buyers Association

N R Massachusetts
I I Institute of

Technology

PAIA

Green
' Software
Foundation

1LLE
NN _
«mE - the green grid’

| KN | | enabling data center efficiency

CLIMATE GROUP
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After this Webinar

* Please rate this webinar and provide us with your feedback

* This webinar and a copy of the slides are available at the SNIA
Educational Library hitps://www.snia.org/educational-library

= A Q&A from this webinar, including answers to questions we couldn’t get
to today, will be posted on our blog at hitps://sniansfblog.org/

* Follow us on Twitter @ SNIANSE
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https://sniansfblog.org/
https://twitter.com/SNIANSF
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Thank You
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