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Presentation Notes
At a large scale, datacenters can help advance a clean energy future.
Sharing resources, 
efficiency of operations, 
controlling your hardware and software and not least 
a real commercially backed commitment to investments, innovations are at the center of this drive toward ambitious sustainability targets.

PLUS: a platform that supports community and partner innovations driving a sustainablility agenda!

https://aka.ms/HCSMSoct19

“The most profound technologies are those
that disappear. They weave themselves into
the fabric of everyday life until they are
indistinguishable from it".

Mark Weiser, XEROX PARC Researcher
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Presentation Notes
Examples : How we have adopted Streaming Services, Assisted Driving, GPS etc.
Not so much about making technology disappear, but making it so impactful its position in life is not questioned
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A pair of photographs of the Flatiron Building in New York City taken in the early 1900s has deep relevance for this moment in history.
They images are nearly identical. Except for one thing.
In the first picture, taken in 1905, horses are the primary mode of transportation. Two decades later, cars fill the streets.
In between lies a period of profound transformation. 
The wave of innovation launched a new economy, an economy that was more productive, more dynamic, and that created millions of new good-paying jobs.
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We opened our first datacenter in 1989, 
learned a tremendous amount since then, innovating all along the way. 
TRADITIONAL infrastructure model was all about industrial air conditioning, and discrete servers for general purpose workloads. 
2009 - workload specific servers that we could scale out very rapidly and efficiency through ITPACs IT Pre-Assembled Component
 – modular datacenters based on shipping containers.  
TODAY, we build modular infrastructure that optimizes the balance between standardization and flexibility. We have found the sweet spot that allows us to 
onboard new capabilities into cloud services 
at a rapid pace, 
providing the global scale and flexibility that you need.
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Whether your organization is currently on premises, or in the process of moving to the cloud, you understand the complexities of building and maintaining a global infrastructure, yet now, more than ever, you need scalable infrastructure you can rely on to reach your partners and customers globally. Some of the challenges involved include:

Cost, time & complexity
The rapid pace at which infrastructure is changing, and ensuring your company can stay on top of it
The large number of vendors you have to manage – cooling, power, network, electrical – we manage this complexity on your behalf
The enormous investment and risk is involved in building and maintaining a robust physical security program
 
Lack of Flexibility
You need to be able to deploy applications and services anywhere in the world
You need the flexibility of having multiple business continuity options
You need to abide by local data residency and compliance requirements
You also need the ability to scale up, out, and back – all on demand
 
Data Explosion
The amount of data that you have to manage is growing at a rate you’ve never experienced before
You’re responsible for ensuring not only that you have the hardware and network capacity to support these demands, but you also have to ensure it’s available immediately
 
Efficient energy use
Many businesses have sustainability goals they must meet, and moving to the cloud can have a significant reduction in energy use– up to a 90% reduction in emissions when moving from on-premises to the Microsoft cloud.


nfrastructure that powers the Microsoft Cloud

Global reach, Secure and Advancing a
local presence compliant sustainable tuture
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As more and more companies move to the cloud, trust and understanding of the datacenter infrastructure that powers cloud provider’s services has become increasingly important. We have 3 core tenants in how we think about our datacenter infrastructure:
 
Global reach, local presence – We have datacenters all over the globe that enable you to reach your customers wherever they are, providing the performance and reliability you require, while also enabling you to meet data residency and compliance requirements.
Secure and compliant –You need the confidence that your data is highly secured, so you can focus on your business. Our datacenters ensure your data is protected, and are certified to comply with the most comprehensive portfolio of internationally recognized standards and certifications of any cloud service provider.
Advancing a sustainable future – Our cloud services enable you to transform your business, and also accelerate towards your sustainability goals. We also believe that at a large scale, datacenters can help advance a clean energy future, and we’ll talk about how we are doing that.
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Presentation Notes
Microsoft has been a global presence in computing for a very long time, and as we have shifted to the cloud, Microsoft’s Cloud and Infrastructure Operations group (MCIO) has made significant investments in our data centers, servers, network infrastructure, and operations – all of which are expanding exponentially. 
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Advancing a sustainable future
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Now that we’ve gone over scale and security, let’s discuss sustainability, which impacts every one of us on this planet. 



Microsoft: .
I 100% Carbon neutral e
in 2017

CLIMATE

LEADERSHIP
COUNCIL

o
https://www.microsoft.com/en-us/environment



https://www.microsoft.com/en-us/environment

/5% carbon reduction before 2030
% ot.renewable energy used in DCs:
“‘ = 50% in 2018

= /0% In 2023
- 100% TBA ©

17 new MS Campus buildings (2.5M square feet)
No use of fossile fuels during construction
15-30% reduction of COZ2 in materials

All of MS Campus runs on 100% carbon free electricity
Expanding our smart building concept to enable
zero carbon & zero waste goal.



How the Cloud helps customers
reduce emissions by up to 90%

C(J;% Reduce over-allocating of
infrastructure

Cé Share application instances between
multiple organizations

J Operate server infrastructure at
DDDDH higher utilization

Source: Cloud Computing and Sustainability: The Environmental Benefits of Moving to the
Cloud, Accenture, November 2010
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Simply moving to the cloud from on-premises services can have a huge impact on energy use. Our cloud services offer an energy efficient and carbon neutral alternative to on-premises services, and can reduce emissions by up to 90 percent.

http://download.microsoft.com/download/A/F/F/AFFEB671-FA27-45CF-9373-0655247751CF/Cloud%20Computing%20and%20Sustainability%20-%20Whitepaper%20-%20Nov%202010.pdf
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Microsoft has a long-standing commitment to sustainability. We’ve been carbon neutral since 2012, and have set incremental targets for reaching 50% of our energy use from wind, power, and hydropower sources by 2018, and 60% by 2020 - continuing towards our goal of 100% renewable energy


B
Designing for resource efficiency

SITE SELECTION DESIGN & ENERGY COOLING & OPERATIONAL SERVER AND
CONSTRUCTION WATER EFFICIENCY BATTERY
RECYCLING
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SHORT VERSION:
Our datacenter sustainability strategy expands beyond energy, and looks at the whole lifecycle, driving efficiency and engineering decisions that address land use, green building practices, water use, and better management of servers and batteries at their end of life, in addition to tailoring the design and construction of our datacenters to better reflect local community conditions.
 
LONG VERSION:
It’s not just about energy.
 
Site Selection
Sustainability is an end-to-end approach and it starts with the sites we select to build our DCs, our impact to land usage, acreage we’re using, proximity and impact to local communities and how we can positively impact those communities; how we minimize carbon footprint, ensuring we’re not endangering ecosystems with site clearance and working with the natural contours of the land.
 
Design & Construction
Overall, we look at how we can reduce energy use of buildings, water consumption, and ensuring we’re using sustainable materials to build the buildings, during construction, and maximizing recycling of construction materials. We also want to ensure that we are creating an indoor environment that is safe for our employees. We also have a commitment that all our new data centers are to be LEED Gold certified.
 
Energy
Energy is a large part of an all-up sustainability strategy for our datacenters, and we are architecting and building our datacenters to minimize our energy footprint We’ll discuss further how we’re leading in this space.
 
Cooling & Water
Our goal with cooling is to use the least amount of energy and water as possible to cool our servers, so our first preference is to use airside cooling (free air cooling, taking advantage of environment), where we open the windows and turn up the fans. In some locations where temperatures are higher, we use this method, but we spray small amounts of water into the air to cool it down even further - referred to as adiabatic cooling. Our innovations in airside and adiabatic cooling have allowed us to achieve more than a 30% reduction in energy usage compared to traditional air conditioning systems. We are consistently re-evaluating the engineering of our cooling technologies to reduce our water use and find the balance between energy and water where there can often be an inverse relationship
 
Operational Efficiency
We place considerable focus on software and planning programs to maximize utilization of our servers and datacenters so that they are operating in their peak efficiency zones as often as possible. We are proactive in planning and workload scheduling to get the most out of our infrastructure and avoid the waste associated with overbuilding. 

Server and Battery Recycling:
We have built a closed loop system, where we have put processes in place so our servers can be repurposed (drives removed) or recycled when they need to be decommissioned.
We have a very mature battery tracking and lifecycle program. The lead (lead acid) from our UPS (uninterruptable power supply) system batteries is one of the most widely recycled metals in the world. We ensure that our batteries are safely disposed of in compliance with international standards and local regulations.


Greener
datacenters

for a brighter
future:

May 19, 2016 | Brad Smith - President

Microsoft, plans Zero-Carbon
Data Center in Sweden.

Commitment to

renewable energy
Microsoft will purchase 100% of
the wind energy generated by

project in Wieringermeer
Polder

https://aka.ms/MSSustainability
https://aka.ms/MSRenewableEner For more information, please see the case study at


https://aka.ms/MSRenewableEnergy
https://aka.ms/MSSustainability
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From an energy standpoint, there are three core areas we are focused on:
Generating clean energy for our operations
Enabling the next generation of energy technology
Bringing new solutions to market – through new technology and business models, and the ways that we interact with utilities and grid operators, to enable the grid to continue to transition to a low carbon future.



Droner og robotter underseger
Project Storebeeltsbroen for slitage

Storebaeltsbroen bliver undersagt for slitage ved at klatre pa den.
u n Men nu tester man, om droner og robotter ogsa kan hjzelpe.

Problem

Concrete deteriorates over time, exposing
the steel structure, potentially to rust and
long term high cost maintenance or even
collapse. Previously engineers were
inspecting the concrete manually year round,
exposing personel to the elements and high
risc scenarios. Sund & Beelt needed a way to
easily predict where and when maintenance
are needed.

S‘?'“t'°“ Drones & Robots, record images of the vast amounts
sing drones, the Azure Cloud, and

machine learning algorithms to analyze of concrete used in bridges, and cloud based cognitive

the massive amounts of images collected , . . .
by the drones, Sund & Baelt can now do analytics, highlights any need for maintenance.
both targeted preemptive & ad-hoc

maintenance. Minimizing both the cost

and the riscs to engineers and other

maintenance workers. For more information, please see the case study at
& watch the video at:


https://aka.ms/sundogbaelt
https://www.youtube.com/watch?v=K0H4TzfSyQw

Project

City of

G all d d Spanish city goes green and cuts
-~ costs through cloud-based smart
ropiem . & e e .

To enhance government services and Clty N Itlatlves

improve the quality of life for its current and

future citizens, City of Gandfa leadership took

up a new energy efficiency and sustainability

initiative.

‘A city has no future if it isn't thinking about *This is a singular

the needs of future generations,” says Diana : , - .
it el ol opportunity... we've been The solution allows for improved

The most glaring sustainability issue in the given access to state-of- COI‘ItI‘Ol, lower energy costs,
city was its energy-consuming network of the-art technology,

streetlights. resu|ting in a 54.39 percent bettel’ C|ty\/\/|de ||g htlﬂg, aﬂd a
reduction in our spending annual 2,723-ton carbon
on street lighting and public emissions reduction.

Solution

The system of 13,152 new LED light poles, g : B
each outfitted with 10T devices that bUI|dIﬂgS in Gandia.

a”owed them to be managed r‘emote|y V|a —Miguel Angel Picornell Canut: Second Deputy Mayor

2]

>
1 6+
%S
%19
o

City of Gandia

Microsoft Azure. AJUN}XMENT

For more information, please see the DE GANDIA


https://customers.microsoft.com/en-us/story/724147-city-of-gandia-government-azure
https://customers.microsoft.com/en-us/story/724147-city-of-gandia-government-azure
https://customers.microsoft.com/en-us/story/724147-city-of-gandia-government-azure
https://customers.microsoft.com/en-us/story/724147-city-of-gandia-government-azure
https://customers.microsoft.com/en-us/story/university-nebraska-lincoln-education-sql-server
https://enterprise.microsoft.com/en-us/articles/industries/citynext/water-district-saves-money-and-promotes-conservation-with-remote-monitoring-system/

Project

FarmBeats

Problem

The world’s population will reach 10 billion by
2050, with less arable land and water for
growing food than we have today.

The only way to feed everyone in the future
could be through precision agriculture—but
the technology is still too expensive.

Solution

Microsoft Researchers are using sensors,
drones, the Azure Cloud, and machine
learning algorithms to analyze conditions
like moisture and soil temperature in real
time.

By analyzing this data, the FarmBeats
project could help predict what farmers
should plant to maximize their yields.

Together, cheap sensors, rural broadband, drones, and
cloud analytics can feed a growing world.

For more information, please see the



https://www.youtube.com/watch?v=pDgjOHY7sMI&feature=youtu.be
https://www.youtube.com/watch?v=pDgjOHY7sMI&feature=youtu.be

Many more examples of practical
environmentally focused cases in
the download:
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Projekt Natick: Putting DCs in water
+ Gen5 DC Design, with Closed Loop Water cooling (Power Usage Effectiveness (PUE) of <1.1, Gen4 operates with a PUE of 1.1 to 1.2.)

SmartCampus: 100% carbon neutral – removing use of fossil fule – reduced 10% water consumption – grow local

Uni of Nebraska: adopted concept to reduce their energyuse by 15%

Farmbeats: help predict what farmers should plant where to maximize their yields

https://aka.ms/HTSMSoct19
https://aka.ms/HTSMSoct19

Summarizing

Hyper Scale Datacenters (a.k.a. Public Cloud) will minimize negative
environmental impact of desired & required computing demands!

On top, it will = given the right customer demands - also increase the
overall security and resilience in a world of ever increasing cyber-threats!

The amount and speed of GreenTech innovation based on cloud enabled
technology — is a solid positive factor in our overall SDG focus!
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This is where we need your help, with the following asks:
For any engagement, any opportunity or solution in which you are involved in, whether playing an active or advisory role, always ask yourself The 4 Questions.
Learn, share, follow principles rooted in enduring, timeless values to design AI systems responsibly.
Develop and support organizational safety nets to govern AI use, and seek help from Aether.



[=] A, https://aka.ms/HCSMSoct19

https://aka.ms/mscloudsustainability

https://Microsoft.com/citynext

i'gf_. ' https://aka.ms/olek



https://aka.ms/HCSMSoct19
https://aka.ms/mscloudsustainability
https://microsoft.com/citynext
https://aka.ms/olek
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