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Our commitment to Denmark and Danish research

Committed to
learn and help
“Don’t be a
know-it-all, be a
learn-it-all”

Close to educational
institutes
Large exposure and
usage of products
and services

Danish

DEIC Datacenter

Fourth year as participant Building a local

datacenter
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Our sustainability commitments

® T

Carbon negative
by 2030

Build the
Planetary
Computer

Water positive /Zero waste
by 2030




Carbon negative by 2030; erase footprint by 2050

Ground our work in
the best available
science and the
most accurate
math

We're taking
action ourselves

Take responsibility by Fund S1B for Support and Work to advance

achieving carbon carbon reduction empower suppliers transparency for

negative by 2030 and removal and all customers reporting on
with new tools, emissions and
products and removals

partnerships

@ We're empowering our @ We're investing in
customers broader innovation

Use our voice on Enlisting our

carbon-related

employees to

public policy issues enable them to

@

contribute to
our efforts

We're supporting
government action



Building a Planetary Computer

Our commitments to protecting global ecosystems

Putting data and digital Empowering customers Using our voice on Taking responsibility for our
technology to work with a ecosystem-related land footprint
Planetary Computer public policy issues



Achieve zero waste
company-wide

Our campuses and
datacenters will be zero
waste certified and we're
creating Surface device
and product packaging
with 100% recyclable
materials. We'll eliminate
the use of single use
plastics from our
packaging by 2025.

Establish Circular
Centers

We're locating new
Microsoft Circular Centers
on every new major
datacenter campus and
existing datacenters to
increase our reuse of
servers and components
up to 90% by 2025.

/ero waste by 2030

Our plans

Invest in digitizing
waste accounting

WEe’'ll invest

in identifying
opportunities to improve
waste data collection and
potential digital solutions
for our operations.

Climate Innovation
Fund investment

We’'re investing $30 million
in Closed Loop Partners’
funds to help accelerate
innovation to build a more
circular economy at scale.

Empower our
customers

Microsoft technologies —
from Power Bl to Al —are
being used today in
several ways that will help
reduce waste, from
material development to
disposal.

Enlist our
employees

We're inviting our
employees to participate in
our waste reduction efforts
by giving them visibility into
the impact of their actions.



Digitize water data through Al for Earth and our partners

-~

Climate Innovation Fund investment

- Water positive by
2 O 3 O Partner with Water.org

Join Water Resilience Coalition, WaterEurope, and Center for the Fourth Industrial
Revolution Norway

Enlist our employees through volunteer opportunities




Be part of an evolution towards more research —
rather than wait for an revolution.



icrosoft Cloud - Azure

£9 Global

s Compliant

91 Compliance
offerings

GLOBAL INDUSTRY REGIONAL
1SO 27001:2013 PCI DSS Level 1 Argentina PDPA
® st scon ISO 27017:2015 GLBA (US) Australia IRAP Unclassified
+ 6 Azure i s . 1SO 27018:2014 FFIEC (US) Australia IRAP PROTECTED
H . . . 1SO 22301:2012 Shared Assessments (US) Canada Privacy Laws
regions >3,500 full-time secu rity pl’OfESSIOHa|S 1SO 9001:2015 SEC 17a-4 (US) China GB 18030:2005
’ 1SO 20000-1:2011 CFTC 1.31 (US) China DJCP (MLPS) Level 3
‘ . 6.5 trillion glObal signals dally SOC 1 Type 2 FINRA 4511 (US) China TRUCS / CCCPPF
Largest geographical footprint of any cloud S0C2Type 2 SOX(US) EVEN 301 549
; . - socC 3 23 NYCRR 500 (US) EU ENISA IAF
provider with more than 60 Azure regions $1 billion annual cybersecurity investment (IS Benchmark OSFI (Canada) EU Model Clauses
CSA STAR Certification FCA + PRA (UK) EU - US Privacy Shield
CSA STAR Attestation APRA (Australia) GDPR
CSA STAR Self-Assessment FINMA (Switzerland) Germany C5
WCAG 2.0 (ISO 40500:2012) FSA (Denmark) Germany IT-Grundschutz
RBI + IRDAI (India) workbook
1 $ . N 1 MAS + ABS (Singapore) India MeitY
Answering Europe’s Call: Storing and Processing EU Vs cour S 08 gapore oo e Mk Gold
Data | N th e E U t AFM + DNB (Netherlands) Japan My Number Act
FedRAMP High AMF + ACPR (France) Netherlands BIR 2012
May 6, 2021 | Brad Smith - President and Chief Legal Officer FedRAMP Moderate KNF (Poland) geow};fjr?:zcviiov
EAR European Banking Authority K
ITAR (EBA) Singapore MTCS Level 3

m u DoD DISA SRG Level 5 FISC (Japan) Spain ENS High
HIPAA BAA (US) Spain DPA

DoD DISA SRG Level 4

DoD DISA SRG Level 2 HITRUST Certification UK Cyber Essentials Plus
DFARS GxP (FDA 21 CFR Part 11) UK G-Cloud

DoE 10 CFR Part 810 MARS-E (US) UK PASF

NIST SP 800-171 NHS 1G Toolkit (UK)

NIST CSF NEN 7510:2011 (Netherlands)

Section 508 VPATs FERPA (US)

FIPS 140-2 CDSA

as MPAA (US)

IRS 1075 FACT (UK)

CNSSI 1253 DPP (UK)




The Azure Toolbox

"Azure should not be seen as the goal - but as an enabler and accelerator of advanced IT services”

Cloud Platforms
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Azure is an open cloud — works with what you use

DevOps Clients

Nagios' & vacraANT @qrodle MGradle
Y &

GRUNT

@ € xamarin @ ESroOVA

Management
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The hybrid (multi-)cloud

opportunity for you?

Keeping up with demands in research

(&

Maximizing your investment

RIR[L

Maximizing collaboration

Variable
demand

Fixed
demand

Continuously, random, unpredictable spikes in demand for HPC can
come from any new or existing application workflow

Expand your HPC environment
With Microsoft Azure

On-premises

Demand for HPC infrastructure



HPC in Azure: VMs with RDMA, GPU, FPGA and Cray

Entry Level VMs

Dev/Test
Workolads

Storage optimized VMs

No SQL Databases
(Cassandra, MongoDB),
Data warehousing

B3 (3 (K ‘

General Purpose VMs Compute Optimized VMs Large Memory VMs

Common Applications, Gaming, Analytics Large Databases
Web servers etc

Mg nfniband

|

High Performance VMs GPU-enabled VMs FPGA

Batch processing, fluid NV - Graphic based applications  Virtual Machines - HPC

gyr‘lamfcsr :Vl(?nte NC2 - Advanced Sim FPGA Microservices —
arlo simulation NDT1 — Al Inferencing Al/Edge

ND2 - Al Training

~80,000 IOPs
Premium Storage

Low latency, high
throughput apps

Cray in Azure

Aries Connected
CPU/GPU/Storage
available in cloud
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SUSE

ubuntu®

%2 CentOS

d

HEl windows
Bl Server

ﬂ» Altair = PBS Works’

Mix and Choose

~

TIBCS
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HPC Pack™
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PBS Cloud Manager
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\_ Choose OS /

\ BYO Scheduler /

\_ BYO Parallel FS /

\ BYO Platform /




DEIC —the different types

Titel Type 1 Type 2 Type 3 Type 4 Type 5
Interactive Throug
HPC HPC
. Fokus pa interak- | Denne anl
Beskrivelse | tive beregningsres- | har typisk
sourcer og let til- | antal kerne
gang for nye bru- | kan wvaere
gere. Desuden wvil | mellem kos
denne type kunne | tive og be
udgere en felles | effekbive
platform for uddan- | med stort t©
nelse. Denne type | put kapacite
vil forventeligt ege | ofte hey fo
andelen af nye bru- | sikkerhed. I
gere og bruges til | mange sma
generel prototyping mstore  job
for mere gene
relleferfarne  HPC-
brugere.
_ CPU, GPU; CPU
Primar(e) Tynde og/eller
beregnings- tykke noder
enhed(er)
Ikke nedvendigt Low latency
Intercon-
nect
Interalktiv Jobbaseret

Access




realdata.dk —an open data platform

Arealdata ) LOGIN
y

Dar

Arealdata

Data til grgn omstilling

Der findes 114 resultater

Renseanlaeg: Stamdata Bekendtgejrelsesfred ninger: flade

Indeholder data om renseanlag og virksomheder, som de er Temaet omfatter lokaliteter, som er fredet ved bekendtgarelse
indberettet til PULS. Datasaettene indeholder stamdataoplysninger udstedt af den minister, der pa det givne tidspunkt var ansvarlig for
som f.eks navn pa renseanlzeg, lokalitet, ejer, myndighed, naturfrednings-/naturbeskyttelsesomradet. | dag findes

udledningstype og rensetype. bestemmelsen i naturbeskyttelseslovens § 51...

| apunkikilde Il #udledning |l #malested ll #vandmilio [N i calarvendeise Il #beskyttelsestinjer Il #beskyttedelokaliteter W #dail
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Economic benefit: Well-optimized cloud usage can free-up
excess capacity and allows customers to optimize spend

100% On-Prem Capacity

@ Unyset.:l Capadjcv — Extra usage G Right sizing / elimination
which is rarely if ever used

Immediate Savings

Fluctuations on top of base workloads
— seasonal patterns or occasional
bursts

Hourly pricing for the hours or days
needed

T N L N A

Base workloads — steady state, typically Reservations (up to 72% lower price)
covers all day everyday use.

Use Reserved Instances




Extremely Large

Large

Data Sets Data Sets

Medium & Small
Data Sets

Data
Complexity

“The Long Tale of Research”

Number of Researchers

* Some Standards within Domains
* Shared Datacenters & Clusters
* Research Collaborations
* e.g. Environmental Science, Clinical Data &
Healthcare Informatics

* Expensive to move
* Domain standards
* High computational needs

e Supercomputers, HPC, Grids
e.g. High Energy Physics, Astronomy

* Widely diverse data; Few standards
* Local Servers & PCs
* Flat Files, Excel
* e.g. Social Sciences, Humanities, Economics




DEIC — the different types

andelen af nye bru-
gere og bruges til
generel prototyping

sikkerhed., Ideel til
mange sma og mel-
lemstore jobs, der

og forholdswist lille an-
tal effektive kerner.

computere. Det kan
vaere spirende tek-
nologier som FPGA,

Titel Type 1 Type 2 Type 3 Type 4 Type 5
Interactive Throughput | Large Memory | Accelerated Capability
HPC HPC HPC HPC HPC
. Fokus pa interak- | Denne anla=gstype | Fokus p3 applikationer | En anlagstype hvis | En anla=gstype med
Beskrivelse tive beregningsres- | har typisk et stort | som ikke nemt eller ef- | primeasre bereg- | seerlig fokus pa at
sourcer og let til- | antal kerner som | fektivt kan distnbue- | ningskapacitet kom- | lese problemer som
gang for nye bru- | kan wveere et mix | res mellem mange | mer fra accelerato- | kreever et mellem-
gere. Desuden vil | mellem kost-effek- | computer-noder. Krav | rer af forskellig | stort til stort antal
denne type kunne | tive og beregnings- | om stort fladt me- | slags. Denne mulig- | computer-noder
udgere en felles | effektive  enheder | mory-space som ved | ger, at danske for- | samtidigt. F3 og
platform for uddan- | med stort through- | store matrixproblemer | skere fremadrettet | store problemer
nelse. Denne type | put kapacitet med | eller anvendelser med | kl=des p3 til naeste | samtidigt som lases
vil forventeligt oge | ofte hej fokus pd | stor mesngde memory | generations super- | hurtigst muligt.

Dette kan fx wveere
EurcHPC LUMI sub-
exa-scale anlagoet.

Access

for mere gene- | bruger store data/fi- in-memory og in-
relleferfarne  HPC- | ler. storage computing.
brugere.
) CPU, GPU; CPU CPU CPU, FPGA, "Next CPU, GPU
Primaer(e) Tynde og/eller generation GPUs",
- _ | tykke noder computational
beregnlngs storage og evi. an-
en hed(er) dre relevante enhe-
der
Ikke nedvendigt Low latency Shared: Ikke nedven- Low latency Low latency
Intercon- digt
nect Cluster: Low latency
Interaktiv Jobbaseret Jobbaseret Jobbaseret Jobbaseret




DEIC — the different

Titel Type 1 Type 2 Type 3 Type 4 Type 5
Interactive Throug
HPC HPC
. Fokus pa interak- | Denne anl
Beskrivelse tive beregningsres- | har typisk
sourcer og let til- | antal kerne
gang for nye bru- | kan wvaesre
gere. Desuden wvil | mellem kos
denne type kunne | tive og bere
udgere en felles | effekbive
platform for uddan- | med stort t©
nelse. Denne type | put kapacite
vil forventeligt oge | ofte hey fo
andelen af nye bru- | sikkerhed. 1
gere og bruges til | mange sma
generel prototyping mstore  job
for mere gene
relleferfarne  HPC-
brugere.
_ CPU, GPU; CPU
Primar(e) Tynde og/eller
beregnings- tykke noder
enhed(er)
Ikke nedvendigt Low latency
Intercon-
nect

Access

Interaktiv

Jobbaseret




DEIC — the different types

Beskrivelse

Primar(e)
beregnings-
enhed(er)

Intercon-
nect

Type 1

Interactive
HPC

Fokus pa interak-
tive beregningsres-
sourcer og let til-
gang for nye bru-
gere. Desuden vil
denne type kunne
udgere en fzlles
platform for uddan-
nelse. Denne type
vil forventeligt oge
andelen af nye bru-
gere og bruges til
generel prototyping
for  mere  gene-
relleferfarne  HPC-
brugere.

CPU, GPU;

Tynde og/feller
tykke noder

Ikke nedvendigt

Interakbiv
Access

Type 2

Throughput
HPC

Denne  anlzgstype
har typisk et stort
antal kerner som
kan wveare et mix
mellem  kost-effek-
tive og beregnings-
effektive  enheder
med stort through-
put kapacitet med
ofte hey fok a

sikkerhed.

lemstore Y
bruger store W
ler.

Low latency

Jobbaseret




DEIC — the different types

Type 3

Large Memory
HPC

Fokus pa applikaticner
som ikke nemt eller ef-
fektvt kan distribue-
res  mellem mange
computer-noder. Krav
om stort fladt me-
mory-space som  ved
store matrixproblemer
eller anvendelser med
stor meengde memory

svist lille an-

Shared: Tkke nedven-
digt

Cluster: Low latency
Jobbaseret

Type 4

Accelerated
HPC

En anlzgstype hvis
primaere bereg-
ningskapacitet kom-
mer fra accelerato-
rer af forskellig
slags. Denne mulig-
gor, at danske for-
skere fremadrettet
klzedes p3 til nasste
generations  super-
computere. Det kan
vaere spirende tek-
nologier som FPGA,
in-memory og in-
storage computing.

CPU, FPGA, "Next
generation GPUs",
computational
storage og evi. an-
dre relevante enhe-
der

Low latency

Type 5

Capability
HPC

En anlagstype med
seerlig fokus pa at
lese problemer som
kreever et mellem-
stort til stort antal
computer-noder

samtidigt. Fa og
store problemer
samtidigt som leses
hurtigst muligt.
Dette kan fx veere
EuroHPC LUMI sub-
exa-scale anlagoet.

CPU, GPU

Low labtency

Jobbaseret Jobbaseret




DEIC — the different types

pa applikationer
kke nemt eller ef-
it kan distribue-
mellem  mange

uter-noder. Krav

stort fladt me-
-space som  wved
matrixproblemer
anvendelser med
meengde memor

I AT LA =1

Accelerated
HPC

En anlzgstype hvis
primaere bereg-
ningskapacitet kom-
mer fra accelerato-
rer af forskellig
slags. Denne mulig-
gor, at danske for-
skere fremadrettet
klzedes p3 til nasste
generations  super-
somputere. Det kan
e spirende tek-
Dlogier som FPGA,
in-memory og in-
storage computing.

CPU, FPGA, "Next
generation GPUs",
computational
storage og evi. an-
dre relevante enhe-
der

Low latency

Type 5

Capability
HPC

En anlagstype med
seerlig fokus pa at
lese problemer som
kreever et mellem-
stort til stort antal
computer-noder

samtidigt. Fa og
store problemer
samtidigt som leses
hurtigst muligt.
Dette kan fx veere
EuroHPC LUMI sub-
exa-scale anlagoet.

CPU, GPU

Low labtency

Jobbaseret Jobbaseret




DEIC — the different types

Capability
HPC

anlzegstype hvis | En anlagstype med
e bereg- | seerlig fokus pa at
skapacitet kom- | lese problemer som
fra accelerato- | kreever et mellemn-
af forskellig | stort til stort antal
=. Denne mulig- | computer-noder
at danske for- | samtidigt. F3a og
e fremadrettet | store problemer
ez pd til naeste | samtidigt som leses
rations super- | hurtigst muligt.
putere. Det kan ette kan fx veere
HPC LUMI sub-
“cale anlagoet,

Qe computing.

. FFGA, "Mext CPU, GPU

Low labtency

o




Sustainability — In the news

Drsted indgdr elkabsaftale med Microsoft
Corporation

10.08.2021 09:02

Successful carbon removal depends on these 3

@rsted og Microsoft Corporation har indgéet en aftale om, at Microsoft Cond |t|0ns
skal kebe energi fra Old 300 Solar Center i Fort Bend County i Texas.

L

SUCKING |
CARBON
DIOXIDE OUT
OF THIN AIR

Watch on @BYoulube = S / ‘ . O

- ﬁ i fr‘"::’ f:-,A 7 "4l
"" Reducing the market and technology risks of carbon removal solutions

@rsted indgar elkgbsaftale med Microsoft Corporation Removing CO2 depends on these 3 conditions | World Economic



https://orsted.com/da/media/newsroom/news/2021/08/522705557121341
https://www.weforum.org/agenda/2019/12/climate-change-carbon-capture-conditions/

