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Five data center trends for 2021
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The data center sector is growing, especially at the edge, and is increasingly embracing
new innovations.
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It is also entering a phase of
re-assessment; of infrastructure and service accountability, in terms of resiliency; and of
material outcomes toward environmental sustainability.
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2021: A time for responsibility, a time of opportunity
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u Smarter, darker data centers
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Sustainability: More challenging, more
transparent
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Edge — the next frontier
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A surge of innovation
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Accountability — the “new” imperative
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Enterprises want more agility, and to use more outsourcing. But first they must satisfy the need of
investors, regulators, customers and partners for more transparency, oversight and accountability.
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Why? You can't outsource responsibility — for incidents, outages, security breaches or even, in the
years ahead, carbon emissions.
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More enterprise workloads moving to cloud, hosted services
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Hybrid IT is the norm, yet service providers often are not fully
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accountable or transparent about resiliency shortcomings. 5
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SMIEYJE A Drivers for outsourcing w
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» THER ARSI EL Cost allocations (opex) s
o ITREM IT agility and flexibility
* R Access to resources
* 224 Security
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Drivers for maintaining enterprise data centers 2020 2022
* RIHF A TCO Approximately what p ge of your

» SARIE Governance
’ E%IJ control Source: Uptime Institute Global Survey
o KR 8E L Z Visibility into risks
* 224 Security
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of IT and Data Center Managers 2020 (n=3
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’s total IT would you describe as running in the
following IT environments today, versus in two years?
(Your answers for each year must sum to 100%)

= Software as a service

W Hosting

m Public cloud

m Colocation

m Micro data center

m Server closet

= Corporate data center
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Lack of transparency remains a barrier to cloud adoption
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Recent high-profile, expensive public
cloud outages, increased regulatory
pressures and an uncertain
macroeconomic outlook will force many
to assess — or reassess — where
workloads should actually be running
(“The Big Sort”).

/

We place mission-critical workloads into
public clouds, and we have adequate
visibility into the operational resiliency of

' the service.

We place mission-critical
workloads into public clouds, but
~we do not think we have adequate
visibility into the operational

We don't place mission-_ - =
resiliency of the service.

critical workloads into
public clouds and have

no plans to do so. . . .
We don't place mission-critical

workloads into public clouds but would

— be more likely to do so if there was a
higher level of visibility into the

operational resiliency of the service.

Does your organization have adequate visibility into the resiliency of public cloud
operations (e.g. AWS, Azure, Google, etc.) in terms of architecture, availability record,
pr and full under fing of options? Choose one.

Source: Uptime Institute Global Survey of IT and Data Center Managers 2020, n=426
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Trend toward higher redundancy for
enterprise data centers
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While there will be fewer enterprise
data centers, investment in their site-
level resiliency will increase and they

will continue to be run to the highest
standards
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CovID, cllmate change and increased criticality will accelerate sector’s move to greater redundancy
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Power redundancy 2018-2020 Cooling redundancy 2018-2020
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16%
Y 11%
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2019
47% u2018
N+1 53%
53%
3%
N [1%
2%

For your customers’ primary data cen(ers, which of the following best describes the most common level of redundant
power and/or ling t? Please ch only one option for power and one for cooling.

Source: Uptime Institute Global Survey of Data Center Designers, Consultants and Vendors 2018 (n=267), 2019 (n=359) and 2020 (n=531
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Smarter, darker data centers
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We expect a wave of new investment in remote monitoring and automation. It will take
more than just new software and services, however, before the technology reduces
staffing requirements.
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In 2021, more will look closely at their available data/software capabilities and begin to
address both the technical and — importantly — the organizational changes required.
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Current events are driving more to consider remote monitoring and management technologies
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COVID-19 is unlikely to be the last pandemic
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Increasing frequency of extreme weather events increases
the risk of staff having difficulty accessing the facility
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Half the IT and of data center managers surveyed in 2020 reported
difficulty hiring qualified staff
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More DCIM, more Al, more automation
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DCIM more critical for remote operations, rapid response, planning Agree Disagree
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DMaaS as a “lite” alternative or complement
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s BIEARTEEEZINELERE ﬁk We will increase our use of remote 00% 0
Operators may want more functionality and integrations monitoring/management
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Al-driven alerts and automation
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W|II be.iterative and human driven until the system is trusted — and iries
efore lower staffing levels are possible without increasing risk facilities
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Remote access security must be proved

As a result of the pandemic — and thinking about your data center longer term -
would you say you agree or disagree with each of the following statements?

ation skeptlusm to sub5| e Source: Uptime Institute Survey — Long-term Impact of COVID-1 on Data Centers, July 2020 (1=262
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Edge — the next frontier
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The edge is still nascent, but it is a time to make partnerships, deliver technology, and build
infrastructure.
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New alliances and investments will be made across enterprlse, mobile and wireline networks — for
various types and sizes of data centers.
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Smart and automated software-defined networks and interconnections will be key.
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Edge demand is growing ... slowly

© DGEMRHERER ARG

Edge infrastructure build-out will be uneven
1 do not expect our

. Z— |__| lj_]_f% ik' gz‘ |__| E’] Different organization will require

edge workloads need different levels of: edge comiputing capabilitics
M 7*§ﬁ: latency
¢ Im Etg%—fﬁ bandwidth Increasi:;:mewhat
° §$'l‘$ resiliency

© HEERRRANEREAAT Mg — Decresse

Edge requirements will Edge requirements will
increase decrease

Increase somewhat, 4%

= 5 Decrease
18% significantly, 1%

Requirements for data transit and exchanges
will also vary

o 2021 AR X Y FE S
?E EF‘ ’L\;I%'E g Which of these best describes your organization's edge ing d d for 20207

More leased data centers in cities and suburbs in Source: Utwe Instute Global Susvely oF T snd Dt Conter Masiagers: 5020, ned?
2021 Uptimelnstitute | inTeLticence
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The roll-out of micro data centers will be more
gradual
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In 2021, most action is likely be one step from the local edge

. HENSY RIHT Data centers — edge to core

new exchange points
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THINGS LOCAL EDGE . REGIONAL EDGE CORE
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Sensors, devices, Local data analysis & i Data analysis & processing, Large-scale data analysis &
The internet will extend its reach with phones, etc. processing, exchange ! exchange, some storage processing, storage, archiving
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More interconnections-aa$S in carrier- I’/"J/' A Hyperscale
neutral facilities, esp. colos S C-RAN cloud data centers
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More software-defined WANs of public
(internet) and private (enterprise)
connections
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S . Smart Consumers ¢ ) ]
Switching will be as important as power \ Shor/madlinieistncs Y, :
and space Shorj distance Mostly low &medium latency Medium/iong distance
Ultralow!& low latency Medium bandwidth Longerlatency
Some lolw bandwidth Fiber High bandwidth
Mostly wireless ‘Some wireless l'mmedL lll_:‘ei
Last mile ! INTELLIGENCE
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Sustainability: More challenging, more transparent
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The time of easy wins and greenwashing is ending. SUStaInablht%IS not a
choice, and there will be few places for data center operators to hide.
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The IT sector is on course to meet 2030 carbon- reductlon targets

ICT Sector emissions trajectories 2015-2030 ° YIE E-i k El] 7_: %D COlO/ N —.] El] I'T'J 7) T éﬁ?}%
(with percent reductions from 2020 to 2030) O ZE R D IR BEIASR 28 b,}?ﬁﬁﬂﬂ
700 T Eﬁ El] l_.%

Led by the biggest cloud and colo companies, the data center sector has
made good progress in curtailing carbon emissions and wasteful energy
use

o EEERCESETUTRAOZIEE

However, the impact of climate change on data centers is growing:

© IR SRAIEI

Extreme weather/cllmate impact

© BEMONFACE

Legislation and scrutiny

© BRFIKANES

Litigation and customer losses

© R

The need for new technologies

Total ICT Sector, 45% reduction

User devices, 45% reduction

GHG emissions (MtCO _e)
S 98
o o

100 . . = Mobile networks, 37% reduction
Fixed networks, 55% reduction e ————— 0y \/
Enterprise networks, 67% reduction ° $‘ Qi("/f bj‘i >R E’j Ej‘{‘b EU’[ ﬁ
o The age of greenwashing is coming to an end
2015 2020 2025 2030
UBtime Institute’ | INTELLIGENCE Uptimelnstitute
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Improvements in IT energy efficiency have slowed
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More external pressure and executive mandates, incl. to
record embedded carbon emissions (Scope 3) in products

and services
- BFEERME TAMKETBTIE

€
V\%\f\l r{equwe sk'\lﬁs, tool$ and considerable administrative
effor

17
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Many have taken steps to minimize or offset carbon emissions ... but it may become harder

Don't know

Our data center uses
primarily locally sourced
renewable energy (e.g.,

hydropower)

No - However, we have
Renewable Power
Purchase Agreements for
all or most of the power
used by our data centers.

Does your organization buy carbon offsets (including RECS) to bal. out carbon
emissions associated with your data center?"
*All figures rounded
Source: Uptime Institute Climate Change Survey 2020 (n=194)
UptimeInstitute’ | iNTELLIGENCE
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A surge of innovation
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Several new technologies are maturing at the same time, promising some significant
advances in the performance and manageability of data centers and IT.
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Disruption profile of emerging technologies in 2017 ..

3.90
3.70
> Silicon
“!-' photonics
S350 Direct Liquid
= Cooling
o
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Microgrids

: ®

&

Chiller free

Micro-modular

=

DC management
as a service

Storage-class
memory

Distributed
Resiliency

19

3.30
Software-defined
Power Open Infrastructure
3.10 -
2.80 3.00 3.20 3.40 3.60 3.80 4.00

HOW FAST
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... for some techs, widespread adoption may be coming

UptimelInstitute’ | INTELLIGENCE
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Technologies on the edge of wider adoption

Storage-class
memory

Long-awaited class
of semiconductors
with ramifications
for server
performance,
storage strategies
and power
management.

Silicon
photonics

A way of connecting
microchips that
may revolutionize
server and data
center design.

UbtimeInstitute

ARM servers

Low-powered
compute engines
that, after a decade
of stuttering
adoption, are now

attracting attention.

Software-
defined power

A way to unleash
and virtualize
power assets in the
data center.

INTELLIGENCE
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Other events and outages
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Are generator-free DCs really coming?

© IR, A, Equinix FEERRER B
RO
Microsoft, Google, Equinix and others all exploring generator free data centers
- B
Google plans:

To support to support 3MW load with Li-lon
batteries in Belgium

To use batteries for balancing grid
Move 100% renewable by 2030 (including backup?)
s EHMDEHIERORESEM/ AR

Local edge data centers most suited to battery/fuel cells
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Uncertain times (1): Physical security

NewKenPatr...
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Datatcelnters role in hosting services, platforms not always seen as
neutra
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AWS Facebook and others worried about physical security of data
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Nashville bomb takes out AT&T facility, 911 communications,
closes airport.

UptimeInstitute’
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Uncertain times (2): Public cloud and risk....

403 ERROR

The request could not be satisfied.

Bad request. We can't connect to the server for this app or website at this time. There might be too much
traffiic or a configuration error. Try again later, or contact the app or website owner.

If'you provide content to customers through CloudFront, you can find steps to troubleshoot and help
prevent this error by reviewing the CloudFront documentation.

Generated by cloudfront (CloudFront)
Request I0: t Tuuseq78rgq_e_ il ‘

EU fech regulation  ( + Add ta myFT

EU warns that it may break up Big Tech
companies

Repeat offences under new rules will trigger action to force divestments, Brussels warns

24

(2) © AH=FINE...

\ntemetgams hyperscales publ|c cloud) crmmzed
for action...and inaction.
= L A1
C RLEEB TR R
Hk35—
Blg operators could withdraw services to some
customers -

© REZRFS AT D EFEN

Exiting cloud services is proving expensive, time
consuming.

R EnmEy B TRRSES.

China, US, EU seek to reduce power, control by
Internet giants
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Some recent outages...

RS REZ RS FENT I

Cloud Services continue to suffer from complexity

« December: Gmail, multiple services down for
half day (Storage allocation/policy error)

( « November: AWS Kinesis #streaming platform)

down for up 15 hours (affects many US sites)

; » December: Facebook, Instagram, WhatsApp
somethmg went wrong down for several hours, Western Europe

» January: SAP’s proposed acquisition Slack down
for 5 hours globally, caused by server
provisioning error.

Sorry, we can't get that information right now. Please try again later

44: *
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Facility problems....

. Global Switch (Australia)

Outage causes huge losses for Bookie during
Melbourne Cup.

Outage causes by fire suppression system
damaging servers

Losses put at $10m Aus (S7m US)

* IBM Cloud (Ascenty, Brazil)
Plpellnes supplying water to cooling towers
damaged

10-12 hours for temperatures to stabilize

Critical services to key financial and other clients
severely disrupted.
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Philip Hu & 3£ X, Managing Director — North Asia
M: +886 932.031.088, +86 139.1037.2298, +852 6947.2298
phu@uptimeinstitute.com
Discussion and Questions
Uptime Institute Intelligence
info@uptimeinstitute.com
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VISIT
WWW.UPTIMEINSTITUTE.COM
FOR MORE INFORMATION

Uptime Institute is a division of The 451 Group, a leading technology industry analyst and data company. Uptime Institute has office locations in the U.S., Mexico, Costa
Rica, Brazil, U.K., Spain, U.A.E., Russia, Taiwan, Singapore, and Malaysia.
© 2020 Uptime Institute, LLC. All rights reserved.
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