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Microsoft
Commercial Software Engineering
x| QM

™
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I~I=I~1 Cloud &
The Pandemic is forcing everyone to face the Digital Divide
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COVID-19 May Trigger A Technology Revolution

Accelerated Technology
Adoption Curve

Normal Technology

Late Majority === -— - | Adoption Curve
|
|
_ |
s '
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o Early Majority = = — —» !
£ y Majority I
=
$ |
g | Acceleration
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13 years of research for Trends by Deloitte

2013 : 2014 2015 : 2016 2017 © 2018 : 2019 : 2020 2021 2022

2012

BUSINESS OF

TECHNOLOGY

Field notes

CYBER &
TRUST

The tech stack Cyber

CORE
MODERNIZATION
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DIGITAL EXPERIENCE & DATA AND ANALYTICS & CLOUD &
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Hype Cycle for Emerging Technologies, 2020

Secure Access Service Edge (SASE)
Social Distancing Technologies ]

Explainable Al

Embedded Al
Data Fabric

Composable Enterprise
Al Augmented Development

g Responsible Al __ Carbon-Based Transistors

(o] Multiexperience __

] Digital Twin of the Person

(1] Packaged Business Capabilities ¥ Citizen Twin
Generative Al __ q q

g Composte AT Bring Your Own Identity
Adaptive ML

o — Soclal Data

x ~ Private 5G

(11 Generative Adversarial N ~. Differential Privacy .
Networks &% p; [ Ontologies and Graphs

2-Way BMI (Brain — Sensors

Machine Interface)
() Health Passport
Self-Supervised Learning

Low-Cost Single-Board ——

Computers at the Edge — DNA Computing and Storage
~— Al-Assisted Design
Authenticated
Provenance
Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
L]
Time
Plateau will be reached:
() less than 2 years ® 2to5years @ 5 to 10 years A more than 10 years () obsolete before plateau As of July 2020
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Hype Cycle for Emerging Technologies, 2021

Al Augmented Software Engineering

Nonfungible Tokens

Data Fabric
Decentralized Identity

Employee Communications
Applications

Composable Applications

Generative Al

Multiexperience

Active Metadata 4 Digital

Management Humans
Real-Time Incident — Decentralized
Center-aaS

Finance
Composable Networks

Self-Integrating —
Applications

Expectations

Homomeorphic
Encryption

Industry Clouds

Physics-Informed Al

Named Data__
Networking

Sovereign Cloud

Machine-Readable Legislation

— Influence Engineering
— Al-Driven Innovation

atantum = Al-Augmented Design
Digital Platform Conductor Tools
Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
Time

Plateau will be reached:
() less than 2 years @ 2to5 years @ 5 to 10 years A more than 10 years (¥ obsolete before plateau As of August 2021

2022";=1 =8 7|§ EEiIE 01|§-?—|' 0|6H Source: Gartner (2021/08/23)
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Potential for Automation across SW Development Life Cycle

M Scripted Automation [ Machine Learning [l Humans

Understanding Needs 13.5%

Design 10.0%

Coding and Unit Test

26.0%

Integration and Acceptance Test 23.5%

Deploy 11.0%

Project Management 11.0%

Training and Other 5.0%

2022";=1 =8 7|§ EEiIE 01|§-?—|' 0|-5H Source: Gartner (2020/12)
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Gartner's Top Strategic Technology Trends for 2022

20229 F82 J|s

Composable

Data Fabric Applications

Decision
Intelligence

Cybersecurity
Mesh

o @

Enhancing Hyperautomation

Computation

Cloud-Native

Platforms b Al Engineering

Distributed
Enterprise

Total
Experience

Autonomic
Systems

Generative Al
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Emerging Technologies and Trends Impact Rader for 2021

Business Enablers

ss Capabilities Range
M 6to 8 Years
mmWave 5G Application jon of Data 3 to 6 Years
1to 3 Years

.Ecosystems

Now (O to 1 Year)

B beep Neural Net

loT :;'I.‘:(Deep Learning) Mass
! oV ® Low
Medium
@® High
Interfaces and ‘ bl
Experiences Digital Twin

® Productivity

Revolution

. Quantum Computing

2022'&' TR 7'% —'-H-_IE 01'%-“—" 0|6H Source: Gartner (2021/01/18)
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Emerging Technologies and Trends Impact Rader for 2022

Range
W 6 to 8 Years
" 3to 6 Years
1to 3 Years
' Now (O to 1 Years)

Mass

® Low

® Medium
® High

@ Very High

20223 =9 J|= EdHCE o1} 0|8 Source: Gartner (2022)
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loT Technology Trends for 2022

1 loT is developing into a crucial technology for sustainability

P The platform hype is moving from cloud to the edge

3 lloT initiatives are transforming manufacturing

4 Cloud-Native applications are on the rise
5 B Hyperautomation is transforming operations
6 Al is increasingly found at the (Thin) Edge

7 "Invisible Al" adoption is happening right under our noses
8 Immersive realities (VR/AR) are entering the enterprise environment

9 Bf 5Gis becoming "loT ready"

10 Secure remote access of assets is growing in importance

20224 =Q 7|4 EC o=} o[} %



I~I=I~1 Cloud &

2022'A 38 J|z EHE o Zat o[



Private, Public or Hybrid Cloud

PRIVATE CLOUD Tt

- fully adaptable to the needs of the company
- designed for safety right from the beginning

- predictable costs, tailored to your own needs

PUBLIC CLOUD '

- low initial costs
- calculation based on pay-per-use

- elastic performance: scales quickly and reliably

2022'A 8 7|z EHE o Fat o[

HYBRID CLOUD

- scalable
- fast
- secure

- cost-efficient

I~I=I~1 Cloud &



Azure Stack HCI

Azure hybrid

. . Azure Stack Hub ‘ Any hardware
Innovation anywhere with Azure
LJ ..."....:a

. 0‘% g Azure Stack Edge
* ' o N N >

On-premises
| ) y
Azure data services and management

Multi-cloud Edge

3

& Microsoft Azure azure.com/hybrid



Azure Arc Jumpstart Project

Fabrikam Azure Tenant

Virtual Machines

Storage

Kubernetes Service Data Services

Azure Arc enabled Resources & Services

i) Dk
PLiEssS

R

Bare-Metal Windows & Linux

2 Bk 2

Kubernetes Azure Arc Azure Arc Azure Arc
sQL SQL Managed  PostgreSQL
Servers Servers Bare-Metal / VM b it

88
Azure Arc Kubernetes Data Controller

Fabrikam On-Premises Datacenter
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Azure Arc
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&S <)
&
Network App Services
T &
Cosmos DB Functions
73

aws

INAREE

!

AWS Elastic
EC2 Kubernetes
Service (EKS)

TTTTT

\\\

—,
) Google Cloud

R N

o
Azure Arc

1%
Azure Arc Azure Arc

sQL SQL Managed  PostgreSQL

@ @ Instance Hyperscale

Google E .
Kubernetes R %

Instance
Engine (GKE)

Azure Arc Kubernetes Data Controller

Fabrikam Multi-Cloud Workloads



Continuous growth of MSP

Service Level

Agreement Contract 52:;;\:33
Security @ — -

/ Ko

Cloud / 6%9 Service
Management _- Management
Platform @ [:?

\

Q@

‘ W,

‘o erovoe . O5
Improvement Q’ Client
& Process

EREE y ~ Obsession
Optimization
( Cl
Assessment ' [][] Build
& Design & Migration
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Analysis &
Optimization

MANAGED

SERVICES
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SCFE A0 R .
Al workload?| A|&2i91 =7}
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Al in Cloud Computing
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ontinuous growth of Al workload on the Cloud

Vast amounts of data Huge computational power

101010
ol10l01
1ololo
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Infinite Circle for Evolution

Continuous Improvement

’W;D |IOT: Data Collection through loT

20224 2 7|z E-E o =2t 0|3
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The Evolving Internet Value Chain on Cloud Computing

USER OF
Al Big Data DIGITAL SERVlCES CONTENT
: o Skills Premium rights
Learning Combinin g Content Professional content
from data data ,\ Functionality User-generated content
USER INTERFACE
Access devises
(smartphones, PCs) TECHNOLOGIES ONLINE SEBVlCES
Operating systems & Al, BIG DATA, Sf'Ret?"
Cloud loT software apps BLOCKCHAIN, 10T é:;"l‘rlgg
Storing Generating Social media
d ata dat 3 Search services

Cloud services

ENABLING SERVICES

Blockchain
Accounting
for data

Web design & hosting
Payment platforms
Advertising

20224 2 7|z E-E o =2t 0|3
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Data Lake & Cloud Data Warehouse

ANALYTICS AND
REPORTING SOFTWARE

For storing big volumes of e For analyzing, reporting and
semi-structured and visualizing data
unstructured data

DATA LAKE

20224 92 I|= ERIE of|F2t 0fsH



Big Data Analytics on Azure

Cloud/On-premises
data sources

) 0010 >

é% —~

010101
wen O

loT/ Streaming data

El

Logs, Events

B R0

Business Apps

Stream ingestion

Event Hub

Scheduled ingestion

Azure Data

Ingest raw data with
high throughput, low
latency

Azure Data
Lake Storage

&
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<

Azure Data Explorer

(High speed, low latency, big data
analytics over time series and log data)

ML scoring in ADX

.,
1
1
1
1
1
1
1
1
1
1
1
1
1

-

Advanced Analytics

1
1
1
1
1
1
Databricks Azure ML:

_____________ 1
ML models training

Fem————————

Continuously export
aggregated data to
external tables

v

Near real-time
dashboards

ADX Web UI,
Power BI,
Grafana

Bl reporting on
curated, aggregated
data models

10
01

©

T (Transform, model, store in schematized

Azure Synapse Analytics

format to build DW)

20228 FQ 7|z EHE o|=2} 0[5
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Azure Analysis Services

(In-memory tabular models)



Data Lake vs. Data Mesh

SOURCES A CONSUMERS
/ R\
/

TO INGEST T0 SERVE

BIG DATA PLATFORM \

| A
. A 4
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Domain data owned &

served by
(ross-functional team £ B

&

iR

Domain’s internal data pipeline uses.

common self-serve data infra

Data infra engineers %‘

Data Infra as a Platform
storage, pipeline, catalogue, Access control, etc.)

New Data Domains can be created
correlating data from other domains

Domain oriented

data served as

a product for any other
domain to use




Insight from use cases

Technique relevance' heatmap by industry

20228 FQ |z EHE o|=1} 0

|

o

|

Advanced electronics/
semiconductors

Aerospace and
defense

Agriculture

Automotive and
assembly

Banking
Basic materials

Chemicals

Consumer
packaged goods

Healthcare systems
and services

High tech

Insurance

Media and
entertainment

Qil and gas

Pharmaceuticals and
medical products

Public and
social sectors

Retail

Telecommunications

Transport and
logistics

Travel

Feed-

forward
networks

Recurrent
neural
networks

Convolutional Generative

adversarial Reinforcement en

Tree-based
mble

e

@

Frequency of use Low ' High

Traditional analytics techniques

Classifiars

Clustering

nference
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Source: McKinsey & Company
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Al can improve performance over existing analytics techniques

Breakdown of Potential incremental value from Al over other analytics techniques, %
use cases by
applicable 9 Travel 12

techniques, %
e Transport and logistics

Full value can @ Retail
be captured

oo
I! | !
w

using non-Al @ Automotive and assembly
techniques

€9 High tech .
Al necessary ) =
to capture e @ Oil and gas 29
value ) -
(“greenfield”) Chemicals 67

w

@ Media and entertainment

0 Consumer packaged goods

Al can @ Banking 5
improve

performance @ Healthcare systems and services

over that 69

provided @ Public and social sectors

by other

analytics @ Telecommunications

techniques

@ Pharmaceuticals and medical products

Insurance

Advanced electronics/semiconductors

[ ]

[

o
I!r..oc_,-
mtahiz:h
I Sy S
(=8 N&N N
) ol B B

@ Aerospace and defense

20224 =8 7|= EHIE 0|53} 0| Source: McKinsey & Company



The 7 Patterns of Al

20224 2 7|z E-E o =2t 0|3

Hyper-

Personalization Recognition

Conversation
The Seven QYT

Patterns Interaction
of Al

Patterns &
Anomalies

Autonomous Analytics &
Systems | Decisions

Goal-Driven

Systems
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Al Race between the U.S. and China
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Al: A Two Horse Race for Global Dominance IN-=i~ Cloud @

Countries with the highest shares in the following areas of artificial
intelligence

Share of global Al patent applications Share of global Al investment and
from 1997 to 2017 financing from 2013 to Q1 '18

China [l PN 37.1% China il 60.0%
United States 2= N 24.8% United States EE 29.1%

Japan e N 13.1% India g ™ 4.7%
Share of Al experts/talents Share of papers published in the field
worldwide in 2018 of Al from 1997 to 2017
United States 2 16.5% United States 2= i 22.1%

China il 9.4% China il N 19.6%

INAIa e ™ 8.5% United Kingdom E}Z M 5.8%

Share of Al companies as of June 2018

United States 2= I 41.0%
China |l N 20.5%
United Kingdom EfZ Il 8.0%

@ @ @ Sources: Gartner, China Academy of Information and Communications, t t- t "
@statistaCharts China Money Network, Statista estimates S a IS a s |

2022'& TR 7'% E%ilE Gléﬂf 0|-6H Source: statista (2018/12/03)
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. Key Indicators from R&D and Economy Pillars

US vs. China Al Scoreboard

== China
== United States
== United Kingdom
== Israel

Canada
-=- South Korea
== India

Al Conference Citation

Al Conference Papers

Al Private Investment

Al Patents Papers

Al Hiring Index

Al Journal Papers

Skill Penetration

Al Journal Citation

Source: Stanford Institute for Human-Centered Al (2021/05/05)
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Enabling Edge Al through Ready-to-use Kit

Azure Percept
Vision

Azure Percept
Audio

Azure Percept
Trust Module

2022'A 8 7|z EHE o Fat o[
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Ready-to-use Computer Vision Spatial Analysis

"L""’: ~ —
Time spent in a queue

oo 2 I/ -

Trespass detection ' Dnerous zone deteétfah 2
20223 9 7|z E-E of =1} 0|5)
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Vaak Eye is a Smart Store system that uses Al to catch shoplifters

.~

¥

f
, - 3
L — - ' ’ //J‘"
) Man Age:30 /‘ - «-’TZ‘.\\V § ' | w%ﬁ‘ng Detected
- b , # e J‘Ll‘”; k
Vists: 2 | Like:Dark Beer “ \ PR T
% Avg Spend: ¥500 3 ;‘ﬁ

~ Avg Time:5 min ' i -

|
- :E,__—

L =< A EYC ol=3k0ls
20228 8 |z EUE 0| S2t Ofsf Source: techeblog (2019/03/10)
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Civil rights organizations are demanding top US retailers cease
using facial recognition

2022'A 8 7|z EHE o Fat o[
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HEIHA S2 A5E QAN
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What is the
Metaverse?
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Intelligent Edge Intelligent Cloud

Digital Twins



Synchronize

Physical Environment Digital Environment



Monitor

Physical Environment Digital Environment



Track the past

Physical Environment Digital Environment



Physical Environment

Digital Environment



Predict

Physical Environment Digital Environment



Simulate

Physical Environment Digital Environment



Autonomous Control

Physical Environment Digital Environment



Physical & Digital Environment
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Metaverse capabilities

Interact

Predict, Simulate, Autonomous Control

Track the Past, Analyze

Monitor

Model

Synchronize

Physical World




Microsoft Mesh & HoloLens

Microsoft Power Platform

Azure Al & Project Bonsai

Azure Synapse Analytics

Metaverse technology stack

Azure Maps, Indoor

Azure Digital Twins

Azure loT

Physical World




Metaverse solutions

Guides

@

Remote Assist

L)

b 3'_F1;;'5L
o0 -




Virtual Control
Center




Connected Field
Service




Guides







Remote Assist

,.n‘; ! 'Mlﬂ

AL 0 | ’
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Azure industry solutions

m

Financial services

Personalize customer experiences,
modernize financial systems, and
optimize risk management.

Retail

Personalize customer experiences,
empower your employees, and optimize
supply chains.

2022'A 38 J|z EHE o Zat o[

s

Government

Implement remote government access,
empower cross-agency collaboration, and
deliver secure services.

4

Energy

Optimize everything from field work to
customer experiences to speed response
rates and reduce costs.

Healthcare

Enhance patient engagement, empower
provider collaboration, and improve
operational insights.

A

Media and entertainment

Create content more quickly, collaborate
from everywhere, and deliver seamless
customer experiences.

I~I=I~1 Cloud &

Manufacturing

Uncover new operational efficiencies,
reduce costs, and generate new revenue
opportunities.
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Manufacturing Firms Embrace Cloud

Usage of Cloud Services—Manufacturers vs. All Industries Cloud vs. On Premises Workloads

PUBLIC CLOUD laa$S
(MULTI-TENANT)

000
~ N

57% 52%

Manufacturing All
Industries

20224 92 I|= ERIE of|F2t 0fsH

HOSTED PRIVATE 2020 2025 Plans
CLOUD SERVICES

oD

M o, Workloads in
23-1% the Cloud
63cy0 569/0
50.4%
49.6%
Workloads
Manufacturing All 46.9% on Premises

Industries

Source: Frost & Sullivan Global Cloud User Survey
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Hybrid and Multi-Cloud Adoption Grows

HIGHEST-VALUE FEATURES OF A
HYBRID CLOUD PLATFORM

: . . . . . A3
Manufacturing Firms using Hybrid and Multi-Cloud Services =5 |Advanced data management > @ 57%
o and protection tools
2019 2020 | Support for premises- . o
@a based or edge servers > @ 49%
39% Automated policy-
| policy-based . o
37% @ security and compliance >®47%
Hybrid Cloud Adoption 31% ﬂﬂ% _Advanced analytics- > @ 46%
Y based intelligence ’
. : 0 _Seamless data N o
Multi-Cloud Adoption 23% CHy migration capability > @ 41%
__Support for containers/ s
Kubernetes @ 35%

20223 2 7| EHE of| =1t o[sH Source: Frost & Sullivan Global Cloud User Survey
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Microsoft Cloud for Manufacturing

o

O @@

\ £ FACTOR),
YOIME FUTUR, %
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. . I~I=I~1 Cloud @
Microsoft Cloud for Manufacturing

Operational Visibility
Improve visibility across connected factory assets and processes to increase
productivity of equipment and labor across sites

Production Operations

Increase production efficiency and quality, by advising, assisting,
and augmenting factory workers with Al and autonomous systems

Asset Productivity

Improve visibility across connected factory assets and processes
to increase productivity of equipment and labor across sites

Connected & Frontline Worker

Empower your workforce with digital tools and modern devices
that offer the best experiences for collaboration and productivity

Planning & Optimization
Increase service levels and reduce cost, with the flexibility to
run planning and execution in the cloud and at the edge

Learning & Knowledge
Management

Identify skills gaps, improve how training is delivered, and
accelerate access to knowledge across the organization

Supply Chain Visibility
Leverage demand and supply signals to minimize
risk and capitalize on future opportunities

Activate Digital Selling

Increase margins with digital solutions for quote to cash,
configure, price, quote, and contract lifecycle management

Health & Safety, Wellness

Improve visibility across connected factory assets and processes
to increase productivity of equipment and labor across sites

Always on Service

Help agents, dispatched technicians, and virtual assistants monitor
connected products, and engage remotely with customers and experts

Product Twins

Accelerate evolution of connected products with remote monitoring
through digital threads and feedback loops, and simulation of outcomes

Models Connectors and APlIs Partner Ecosystems

Microsoft Cloud
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Delivering excellence in Digital Manufacturing

Industrial
loT

Mixed Reality for
Digital Twin

Artificial Intelligence
and Cobots

Advanced

Smart Factory

Mobility

Industry 4.0 Design Principles

Vertical integration | Horizontal integration | End-to-end engineering

20223 2 7|= EHE o =2t 0|3
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Delivering excellence in Digital Manufacturing

Industrial
loT

Mixed Reality for
Digital Twin

Artificial Intelligence
and Cobots

Collaborative
equipment

Advanced

Mobility Analytics

Ecosystem
Interaction

AA

Information Process

Flow (OT) Industry 4.0 Design Principles  interoperability (IT

Vertical integration | Horizontal integration | End-to-end engineering

2022'A 8 J|z EHE o Zat o[
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Delivering excellence in Digital Manufacturing

HoloLens Azure loT Suite

Q)
Cortana Intelligence

Suite and Cognitive

ervices f_ﬁ’%
S ) I‘fx

Microsoft 3D Tools and
Wind 10 loT C
: :\\ @ indows oT Core

"—_%
@ i =2 Q
@ &84
Machine Learning,

Ecosystem CRM
. SRM
solutions ﬁ Interaction -
é : % Stream Analytics,

Information Process and Edge analytics

Flow (OT) Industry 4.0 Design Principles  interoperability (IT

Vertical integration | Horizontal integration | End-to-end engineering

O

3t/

_ O Collaborative
Automotive °°T[oo equipment

Extensive partnerships across Platform interoperability a
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Sustainability definitions

Greenhouse Gas Emissions (GHG) measurement Carbon targets

Scope
a2 n

Direct emissions created by your activities,

like exhaust from company vehicles or diesel generators Carbqn nGUtral: A. company becomgs EEe MEUTE L2}
reducing their emissions and/or paying others to not

Scope emit an equivalent to their remaining emissions.

V7

Indirect emissions from the production of electricity
or heat you use to power buildings or processes

Carbon net zero: An organization is considered net zero
carbon when it removes as much carbon as it emits.

Carbon negative: A company is carbon negative when it
[k 5o A

Scope removes more carbon than it emits each year.
Indirect value chain emissions from all other activities in

which you're engaged, including all parts of your supply

chain, from materials in buildings, business travel, and

product lifecycle to the electricity your customers consume
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Reducing Carbon Emissions
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Microsoft Cloud for Sustainability

Coming: First half of 2022
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Dynamic
calculation

Flexible calculation models
grow with your data

Accelerated data

integration & reporting Common
data model

Dashboards and rich visuals
highlighting emissions and

% DATA T operational patterns and trends

Comprehensive set of : Record
Connection

connectors to real-time data catalog

INSIGHTS

ACTION
: Reduce Report Streamlined, quantitative p
Targeted solutions enablmg @ Reporting ublic reporting
specific reduction strategles Partner ;

and mdustryex LB solutions

- B it i Actionable
Scorecards and |nS|ghts to heI ¥ » D insights
you set and track incremental

- and long-term goal

Goal tracking



Disrupt or be disrupted

Industry vertical
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Banking Health Retail Telco Manufacturing

Business process

Sales Marketing Customer Recruiting
support




"The best way to predict the future is to invent it

— Alan Kay



