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Digital transformation: Imperative

40

of operational

processes will be self-

healing and self-
learning by 20222

70+

of manufacturers will
put operations at the
forefront of digital
transformation projects
by 2020

Industry 4.0 Digital First Movers

simultaneously achieve new

revenue and cost reduction
30%

revenue

N 30%

Operational cost

Only 4% of digital first movers that integrate

vertically, horizontally and with Customers; while
the average company improves 2.9% and 3.6%
p.a.3

Mastering digital

up to 15% revenue
increase and

simultaneous reduction
in cost to serve of more

than 20%*

48

manufacturers are
ready for new forms of
human-machine
interaction®

Chief obstacles for digital adoption

= Realigning the organization to make the best use of digital
rechnologies

= Reengineering business processes to accommodate /
capitalize on digital technologies

= Developing the necessary skills for using digital
technologies effectively

Managing the deployment of digital technologies

= Resolving technical issues in implementing / integrating
digtial technologies with existing technical infrastructure

Forces driving digital manufacturing
- Digital Twin: virtual representation of a product, process or service
- Industry 4.0: vertical and horizonal integration | end-to-end engineering

This infographic is based on Microsoft analysis of third-party data. Sources include: 1. IDC FutureScape: Worldwide Operations Technology 2017 Predictions Jan 2017 Doc # US42261017 Web Conference By: Lorenzo Veronesi, Marc Van Herreweghe. 2. IDC FutureScape: Worldwide Digital Transformation 2017 Predictions Jan 2017 Doc # US42259317 Web Conference
By: Michael Versace. 3 PWC 2016 Global Industry 4.0 Survey; Dr. Reinhard Geissbauer, Jesper Vedso and Stefan Schrauf. 4. McKinsey&Company Mastering the digital advantage in transforming customer experience, May 2017; Oliver Ehrlich, Harald Fanderl and Christian Habrich. 5. Cornelius Baur et al. Manufacturing’s Next Act, McKinsey, June 1, 2015 6. Accenture

Strategy Digital Factory Cracking the code to success Russ Rasmus and Jason Nichols, 2016



Digitalization is redefining manufacturing
...................... » Digital Transformation <esesssssesssses

Real time feedback from

Legacy assets and systems
99ty 4 smart connected products

Global footprint with

varying connectivity N‘

Gain insights across plants

N-

Fragmented, unused data Supply ). _§)roduction New business models
00110 10100110
01101 10101011
e
Marketing Services

Sales

Modern manufacturers are embracing customer centricity,
innovating faster and becoming more agile



L eaders are still focused on...

Innovation Operational
excellence




—> NEW SERVICES DRIVEN BUSINESS MODELS

A new class of digital twin

R&D & ENGINEERING

End-to-end innovation

* Mixed reality visualizations
» Cognitive services

Simulation and 3D printing Connected loT services

 Unified physical and virtual data
assembly, and simulation + Rapid feedback across design,
* 3D printing mainstream manufacturing, and operations

Information mirroring* model
+ Digital design, virtual

» Powerful modeling and analysis

* R&D and engineering focus
e Humans and device collaboration

1985-2002 (18 years) 2003-2014 (12 years) 2014-2016 (3 years)
Digital Twin
evolution

Real space Virtual space

!! This is how we take the global expertise that we have
available somewhere in Tetra Pak and bring it to the

fingertips of the engineer in the countryside in Chile or

Pakistan Devices Big Compute 3D Printing loT, Analytics, ~ Cogpnitive
Facilitation and CRM Services

- Johan Nilsson, Vice President of Tetra Pak Services




Framework for manufacturing transtormation

Human-Machine Interaction | One-size-fits-one | Cognitive Supply Chain \

THINK TRANSFORM

Digital Transformation Pillars

DATA - BUSINESS
TO OUTCOMES ‘ ‘ MODELS

Engage Custome Empower Employ Optimize Operations Transform Products As-a-Service

Security | Compliance | Privacy | Transparency




Achieve digital excellence

with connected products
and services

G R tax

R&D, Production, Marketing,
Engineering logistics Sales & Service
Connected Plants and supply Connected
product chains of the marketing, sales,
innovation future and services

CONNECTED VALUE NETWORKS
Transforming how products are designed,
manufactured, and sold

Consumer Business

loT enabling rich Pervasive connectivity
connected consumer enabling new offerings
experiences and revenue

CONNECTED SERVICES AND EXPERIENCES
Creating new business models
as a service provider



Connected product innovation

Systems of Intelligence inform Systems of Record

Systems of intelligence ~~ Systems of record

Social
Engagement
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Engineering
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Content
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Testing &
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Connected product innovation

@ @ ©
J Understand exactly how products are performing J Combine product data across all relevant sources JPredict disruptive events and identify opportunities
in the field * Aggregate data from silos such as maintenance records, design * Collaborate across teams and geographies with product-focused]
+ Know how frequently the product is being used specifications, and diagnostics tools
* Find usage and failure rates for specific parts or * Analyze data across vendors, part specifications, and other external * Determine if products meet design benchmarks
features sources e Compare quality of variants using data-driven analysis to guide
« Discover 360° view of product performance * Integrate stakeholder feedback on existing and suggested features for design changes
compared to design 360° view of customer
FLIGHTDATA — ENGINE DESIGN & PERFORMANCE on CERMANY
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ENGINE DESIGN & PERFORMANCE Change Request
= Idea Management

@ Long @ More @ Carbon » Service Ticket
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Short Range Engine Short Range Training ' \

4 ]
JAnticipate new use cases and optimize product performance :J |3

* Save time and money by combining preventative maintenance with replacement of Investigate issues and redesign as necessary
redesigned parts * Resolve instances of over- and under-engineering to optimize product

* Refine products to fit stakeholder needs at product launch and throughout the I performance/cost ratio

ENGINE DESIGN & PERFORMANCE
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01010010010101

[

DIGITAL STREAM

Sales/Service
Campaigns

product lifecycle * Design different product configurations to better fit usage patterns

* Design new products lines and offer new services, like training, based on product * Support redesign of areas with regular failures
insights * Manage vendor lists and track standard performance across suppliers Engineer /
Design Change




Advancing portfolio to transform products

Devices for 3D CAE in the Cloud CAD in the Cloud 3D Printing

HDInsight

Machine Learning

Stream Analytics

Datalake

Data Catalog

Data Factory

a
=¥
—
:
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Event Hubs

loT Hub

f] r*.l[

Mobile Engagement




Transtormation with Cloud Capabilities

Microsoft Azure

& Q

Hybrid  Productive Intelligent Trusted




MICroso

Product
Design

Product Lifecycle

Ideation

SIEMENS 5’5 2ssaer

Strategy in PLM for Manufacturing

)

Cloudify

Move workloads to cloud and help
scale and reduce costs

Integrate

Connect PLM systems with CRM, ERP,
MES, SLM and other systems

Empower
employees

Engage
customers

Deepen and broaden the existing
PLM investment by enabling
augmented reality, cognitive/Al,

simulation, 3D printing and other
scenarios
HPC/Simulation
Finite Element Analysis, Optimize Transform
Computational Fluid Dynamics and Operations products
other High Performance Computing
and Simulation
SOGETI
@ ptc A AuTopesk EZEN | 4 &N -
Capgomini@® Altair



B Microsoft arn,ﬁ(“.;

Engineering, design and manufacturing

- Xbox, Surface, Surface Hub, HoloLens

- Datacenter servers and networking hardware
- 2,000+ internal and external users

- 15+ external Tier 1 and 2 partners

Benefits

- Reduced IT costs

- Reduced architectural complexity

- Increased scalability

- Disaster recovery and failure analysis




Paccar

Data visualization

Challenge Increase Paccar's full-scale modeling process with
3D holograms, decreasing turnaround time and
beating competitors to market

Solution  Paccar and partner Finger Food Studios developed
a full-scale truck hologram to envision the truck
design process

Benefits 3D model visualization and data integration.
Immediate realization of design changes

PACCAR

e

Each mistake really adds up because they’'re compounded on

such a phenomenal scale; catching them saves a lot of money. So
even if the initial investment in the technology can seem high, it's
offset against those savings and definitely starts to look like a

much more viable proposition. 5y

— Chris Waind
Finger Food Studios Creative Director






Manufacturing and supply chain

Supply Chain Mgmt./

Transformation, .
New Product Introduction

Technology and
Analytics

Strategic
Sourcing

Global
Supply
Chain

Integrated Business
Planning

Safety, Compliance

Manufacturing
& Sustainability

>/ /M

Units Manufactured & Shipped

~$8B

Total Amount of Annual Spend

9

Number of Manufacturing
Locations

1./M+

Est. FY17 Number of Retail and
Commercial Sales orders

107

Countries Served

>472 000

Number of Active SKU's

>390

Number of Suppliers
(includes component suppliers)

D4

Number of Distribution Centers

2.OM+

Est. FY17 SAP Deliveries

106

Physical Microsoft Stores




Next generation supply chain
p
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LIFECYCLE N\
1
w B e @ 19 s @
—0 o [ o L [ o o o o
Engineering Plan Manufacture Deliver Customer Activation Usage Contact Repair units Capture
R&D Product, Product to Purchase & support to feedback
Source parts Channel Telemetry resolve J

Supply Chain Data

G

* Digitized Infrastructure

@

£

External data

O % ©

Social  Environmental Economic

Visibility through advanced
analytics

Algorithmic decisions through
machine learning

Intelligent Digital Supply Chain

Data Driven Organization

Transforming Supply Chain
performance

™



Next generation supply chain

End to End Visibility from Incoming to Customer Proactive Alerting, Real time Insights

Incoming Manufacturing Customer

U 000

Incoming Part Product Outgoing Returns

Quality & Availability Yield Quality Repair & ,
Refurb
o (] @ (] [ ® @ @ Big Data Proactive Real time Predictive
T2 CTF/CTQ Output & Shipment Field Mining Alerting Insights Analytics
Quality loT Process Monitoring Progress Quality
+ Creating clarity via personalized dashboards * Big data insight and machine learning
* Increasing collaboration, connected data streams enable teamwork » Proactive alerting

* Improving factory productivity/optimization » Predictive analytics



E¥ This digital transformation will allow us to
spend more of our time on the complex
problems and let the computers take care
of the easy problems. It's making us
smarter, faster, more collaborative, and
connected.”

— Jerry Knoben, CVP Manufacturing,
Microsoft

B Microsoft
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rst Previous n 13 4|5 €7 . MNea| Lac 1tol100of109,622 Orders 57 Email Download Link

@ San View

Customer PO: ASKLIA411837884872
Order #: 53611215

Recent Update: APOC Outhound Unclassified moving via Commodities View
Delivery Order: 83017856 Rising 5tars Mabile India Private Limited { Foxcon Microsoft Corporanion India Py Channel Unclassified
TMC Load # 210315184 Chictoor, AP, IN GHAZIABAD, Uttar Pradesh,, IN, IN LOBs 1
Carrier Tracking # Unassigned Pickup: Reg Delivery: Products 1
Custamer PO: ETA: Lems: 1
ETA Source: Unirs: 1,830
Recent Update: Reverse AIR moving via Expeditors International Commodities View
Delivery Order: ALRCRA TERMINAIS E SERY LTDA iQor Reynosa M RC Channel: Unclassified
TMC Load # 252283758 sorocaba, 5P, BR Reynosa, MX, MX LOBs: 1
Carrier Tracking #: Unassigned Pickup: Req Delivery: 01/08/2018 at 12-004M Products: 1
Customer PO- ETA: 01/08/2018 ar 12:004M rems: 1
ETA Source; Carrier Uniis: 504
Probability of Delay: 6% @
Recent Update: 1/2/18 EOQC Outbound Parcel moving via UPS Saver Commodities View
Delivered - Delivery Complete IML Daventry UK DC Robbie Girling Channel: Exchange
Reasan: (U) Late delivery due (o Customer raguest Davenitry, GB, GB READIMNG, GB, GB LOBs: 1
Delivery Order: 8017912506 Pickup: 12/22/2017 at 7-44PM Req Delivery: 12/27/2017 ar 12-00AM Products: 1
TMC Load # 253135549 Actual Delivery Date: 01/02/2018 ar [ems: 1
Carrier Tracking # 17¥68E580953335503 12:02FM Unis: 1

Depth of Supply Chain: SKU-level visibility of Microsoft Supply Chain’s in Real-Time
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Impact to Supply Chain Disruptions: Weather Patterns visualized Globally
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Supply Chain Disruptions: Impact of Traffic Events visualized in any area globally



8 IRAFFIC CONTROLS

B TurnOn

CANADA "\ L

e
o,
R

“AlBERTA 2 MaoER " > A
P | e NTED N mm@.\xn
& WEATHER CONTROLS U S b : : - e £, ASACCR
i R : : ‘ . / 343 '

@ Above pins Sy \ P

CE Turn On O Eelow (’:g i ; 4
pins .
\‘-3 | ’ : H ] ~ \_‘\/\.. Vi e

%A NORTH DMEOTA 3}
oy MONTANE i p NE
e 4 2 3= : o 2 MANE

\ ’ AN;
WKHGAN ' : ¢
( ....... A
SRS T
- A !
= g
B iNciDenTs + NEws ‘ ,.:3:,1 uu..\_»
@ Turnofr = . !
y : ey e
Show current incidents in map view T
@ maPSELECTOR SRR, : T A N
M i h WL B CEDRGM
Road
Standard roadmap view Bt
s i Aerial G B S
£ $ Map with aerial imagery 5 ]
o @ Turn Off Labels % . oy
cusa .
Coorge Town
Grayscale Gworge e l
SAMANCA

Best for colorful overlays and
shipment details

Conbbean Seu

Impact to Supply Chain Disruptions: Specific Weather event visualized in areas affected

'3

St P

=

Sorgasso Seu

Atlantic
Ocean




Connected Field Service

Reduce downtime with proactive @ Address issues faster by remotely

alerts from connected devices. monitoring devices and keeping customers
» in the loop.
[ |

REAL-TIME CUSTOMER VIEW

KNOWLEDGE BASE REPAIR STATUS

fi—o N & KR
3 - ol h©

_ [

REAL-TIME CUSTOMER VIEW
I

e Gain enhanced visibility into product, service,
company performance and customer satisfaction.

—

Reduce maintenance costs by
dispatching the right technician only
» when needed.

v Experienced
v On duty

v In the area

Ensure your service techs are fully equipped to
deliver a first-time fix.

REAL-TIME CUSTOMER VIEW

35



<Back to home

thyssenkrupp elevator

Developing a world-class service arm

Challenge ThyssenKrupp wanted to offer dramatically increased
uptime, predictive and even preemptive service to
its customers

Solution  Microsoft technology enabled ThyssenKrupp to
monitor products via a real-time dashboard and
instruct technicians on optimal maintenance activities

Benefits ° Increased elevator uptime
» Reduced costs for ThyssenKrupp and its customers

» Developed real-time data visualization and
awareness of issues e

We wanted to go beyond the industry standard of
preventative maintenance, to offer predictive and even
preemptive maintenance.

b
(@) thyssenkrupp — Andreas Schierenbeck,

CEO, ThyssenKrupp Elevator



<Back to home

thyssenkrupp

Transforming home mobility solutions

Challenge thyssenkrupp wanted to make it easier for customers
to visualize their custom staircase solutions, while
simplifying the complex manufacturing process

Solution  thyssenkrupp used mixed reality headsets to quickly
scan staircases and automatically share data in
real-time with sales, design, and manufacturing teams

Benefits ° Delivered products up to four times faster
» Improved customer satisfaction with in-home
visualizations

« Enhanced collaboration and efficiency with instant e
data sharing and near real-time design approval

With this partnership with Microsoft, thyssenkrupp will
transform homes to make life better. That is a game
changer.

7)
(@) thyssenkrupp — Thomas Felis,

Vice President of Innovation, thyssenkrupp



Introducing a whole new class of Digital Twin

2017

End-to-end innovation

and collaboration

 Powerful, advanced, and immersive
visualization

* Intelligent interaction with cognitive
services and autonomous capabillities

* In-process collaboration between humans

d ' t
2014 q p
2003 + Data unification across physical
and virtual
* Rapid feedback across design,
manufacturing, operation
1985-2002 + Digital design, virtual * New services, like remote
sssss bly and simulation io: g or pred
before physical commitm maintenance

« Powerful modeling and analysis
* R&D and engineering focused

“Dr. Michael Grieves and John Vickers — University of Michigan



Advanced and immersive visualization

Project a digital image of a real-world device in
two-dimensional or three-dimensional space

B Overlay real-time data visualization on
physical devices

See into the past by replaying events from
the digital record

Example scenario:

Technicians replay Digital Twin telemetry recording of
plant floor devices to determine root cause of faults
in the latest product batch.




Intelligent interaction

@ Enable speech, audio, and visual
recognition and processing
Automate baseline tasks

Simulate outcomes of new
procedures digitally

Example scenario:

Digital Twin solution processes a video

recording of a fault-creation to develop a
recommendation for a fix and adds notes
to the digital record for that component.




In-process collaboration

Empower remote experts to work with
on-site technicians

Get recommendations from devices
to improve decisions

Enable hands-free context with
real-time feedback

Example scenario:

Digital Twin solution walks service
technicians in the field through a
repair with instructions augmented
over a physical device.
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