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$4 trillion

Growth in manufacturing
output by 2025

14 percent

Increase in global GDP
by 2030

2.4 million

Unfilled manufacturing
jobs in the U.S. by 2028




Trends driving transformation in manufacturing
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86% of manufacturing supply chains will use e
o cloud applications within supply chain ;
Oetter Sl expe;;ience 2 ’ 1-4g°/o increase in intelli entg
greater transparency 76% expected increase in technology? [¢] - [ ]
worker production and =

PRODUCT-AS-A-SERVICE

83 % of manufacturers said that selling products as
services would increase profits'’

$6T

annual global cost
of cybersecurity

70% expected increase in
demand for products and
services based on Al®

damages by
202112

75% . A 400% expected increase in amount e |
o of che|m|ca| | Predictive analytics is the #1 Al use case for of water needed for manufacturing ‘ 75 l‘_l‘ll“lOﬂ 133 million
companies plan to ) . through 2050 obs displaced b & i
double level of enterprises across manufacturing® J % b new jobs created
digitization by 2020* _||||M gutomation between 2018-2022"
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o, . ) global spend on cybersecurity products
80% }?f manufactc{u;ers & P 70% expected increase in Machines complete 29% of tasks today and and services by 202113
expect that improved factory agriculture output needed to 71% by 20256
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Traditional manufacturing — doesn’t have a digital feedback loop

RAW MATERIALS " o

N Analyze Delivery Monitor
WAREHOUSE . % of Materials ) ) Inventory
s ; \;ﬁ Lifecycle

Monitor
SupplyChain

Manage
. o Distributed Optimize 4
L ) M?mtot( DISt(r}I?bUt)ed Inventory (FG) @, Transportation
nventory (Raw -

// Manage

< . e @Y MIANUFACTURING o ¥ OUTBOUND
rders % EXECUTION SYSTEM LOGISTICS
INBOUND (Purchasing) 4 Distributed
LOGISTICS  outimi s
. ptimize n Manage Capacity, Orders
ransportation Manage Shop : / Inventory, Loss (Sales)
Floor Orders ' N ‘ Manage - 7
0N MRO and WIP ® FINISHED GOODS
NG Inventories WAREHOUSE
Remote Monitoring gd .
and Control @& ®
/5 Maintenance
of Assets :
- <
Inbound/Outbound Logistics Warehousing Manufacturing Execution System
DIGITAL Manage Distributed Orders Manage Distributed Inventory Manage MRO and WIP inventories
HOTSPOTS Optimize transportation and routing Manage capacity and consumption Manage production and maintenance
Monitor supply chain performance Monitor inventory lifecycle Remotely monitor and control
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IMAGINE IF... Bt have a digital feedback loop

Imagine if you could gather information y -
about the use of your products and work ) ,r“,fvg,q;tg;y
collaboratively with a development team to pcvcle

improve products and develop new ones.

Manage ®

. . Distributed & Optimize

|mag|ne if you could stay one step ahead ¥ Monitor Distributed Inventory (FG) y\w Trawspo tation {' '
4 i ; ‘ Inventory (Raw) o

of your customers needs, identifying optimum ' .

times and processes for refreshing parts, supplies, " = e oursoumo e \

equipment. » Bicibsted
5 Manage Capacity, Orders
. . . Inventory, Loss QW es)
Imagine if you could increase the flow of .~ Manage @
inf ti tire busi 3 . MROand WIP ¢ FINISHED GOODS
information across your entire business operations, S EEEES *1 B EHOUSE

keep your business processes synchronized, and
improve your interaction with partners and your
i W Maintenance
supply chain. el
Imagine if you could attract, train, and retain an
empowered workforce that could keep up with your Manufacturing Execution System
distributed Inventory Manage MRO and WIP inventories

new Speed Of bUSIﬂGSS. apacity and consumption Manage production and maintenance
ventory lifecycle Remotely monitor and control
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Complex implementations
Spreadmarts

Siloed data
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TRADITIONAL PROGRAMMING
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MACHINE LEARNING
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Output —



Pervasive

Data
Powerful
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o Big Computing
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Historic Achievement: Microsoft

VOICE RECOGNITION researchers reach human parity in

conversational speech recognition

WITH
RATE

0

(October 18t, 2016)

Word Error Rate in NIST Switchboard Test (%)
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Microsoft has made a major breakthrough in speech recognition, creating a technology

I 2% Microsoft
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©

that recognizes the words in a conversation as well as a person does

In a paper published Monday, a team of researchers and engineers in Microsoft Artificial

Intelligence and Research reported a speech recognition system that makes the same or

fewer errors than professional transcriptionists. The researchers reported a word error


https://blogs.microsoft.com/ai/historic-achievement-microsoft-researchers-reach-human-parity-conversational-speech-recognition/

Microsoft researchers win ImageNet

WORLD LEADING computer vision challenge
OBJECT RECOGNITION

POWERED BY 152 LAYER

DEEP NEURAL NETWORK

(December 10, 2016)

8 layers

16,4
8 layers

Allison Linn

17 '
1Rlayers 22 layers % Microsoft

IMicrosoft researchers on Thursday announced a major advance in technology designed to

. | . .
ldt-"l‘. f",‘ ne objecis In a L)!‘-.,t‘_";;!rx'.n‘? or video showcasing a system whose accurac Y meeis

73 67 152 layers

al"{" sometimes exceeds human-level per formance

35

s new approach to recognizing images also took first place

ILSVRC 2010 NEC  ILSVRC 2011 Xerox ILSVRC 2012 ILSVRC 2013 Clarifi ILSVRC 2014 VGG ILSVRC 2014 Human ILSVRC 2015 ResNet ategories of image recognition challenges Thursday, beating out many other competitors
America AlexNet GoogleNet Performance e L = ¢
from academic corporate and research institutions in the ImageNet and Microsoft

Lommon Objects in Context challenges



QUESTION ANSWERING
WITH 82.650 SCORE
REACHING HUMAN
PARITY (82.350)

(January 15t, 2018)

Microsoft creates Al that can read a document and
answer questions about it as well as a person

Microsoft researchers have created technology that uses artificial intelligence to read a document and answer
questions about it about as well as a human.

It's a major milestone in the push to have search engines such as Bing and intelligent assistants such as
Cortana interact with people and provide information in more natural ways, much like people communicate
with each other.

A team at Microsoft Re ch / reached the human parity milestone using the Stanford Question
Answering Dataset, known among researchers as AD. It's a machine reading comprehension dataset that
is made up of questions about a set of Wikipedia articl

According to the SQUAD leaderboard, on Jan. 3, Microsoft submitted a model that reached the score of
82.650 on the exact match portion. The human performance on the same set of questions and answers is
82.304. On Jan. 5, researchers with the Chinese e-commerce company Alibaba submitted a score of 82.440,
also about the same as a human.

The two companies are currently tied for first place on the SQUAD “leaderboard,” which lists the results of
research organizations' efforts.



https://blogs.microsoft.com/ai/microsoft-creates-ai-can-read-document-answer-questions-well-person/
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Aerial Informatics anad Roboti;s
Platform '

h in building ¢

iseful behavio%ﬁ"

periments fac

AirSim solves these two problems: the need for large data sets for training and the ability to debug in a simulator. It provides a realistic simulation tool for designers and developers



/@ ®\ A
YD R
\ /
% > |
6 /\\ Intelligent Cloud / /\CQ
b
N\ /\ /
¥ —R = — B

|\ . é:}/ |/

Intelligent Edge



Intelligent Cloud and Intelligent Edge everywhere

* Two Azure Government Secret region locations undisclosed

54 Azure regions @ T00S of service providers @ 1,0005 of enterprises @ 1,000,0005 of devices



Intelligent Cloud and Intelligent Edge approach
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Azure Microsoft Drone Industrial Azure Data Azure
Sphere HoloLens Assets Box Edge Stack
---------------------------------- Intelligent Edge e TS-- Intelligent Cloud -~
Azure loT Edge Azure Services

Azure Serverless
Azure Security Center
Azure Active Directory

Azure Management

Azure Al & Machine Learning



Run the Edge locally and disconnected with Azure Stack
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https://blogs.microsoft.com/blog/2019/05/22/the-future-computed-ai-and-manufacturing/
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