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Industry 4.0 business case - GE

GE Industry Internet
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Industry 4.02| Trigger

Digital Twin —

Information Mirroring Model

Cyber World

Physical World
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IT Paradigm and loT
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What is loT(Internet of Things)?

Internet of Things(loT)*&t?
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Today over the past 10 years
(Source : IDC)
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~E-L2JP 500 Million  12.5 Billion 25 Billion 50 Billion 40X ‘
over the past 10 years
(Source : Goldman Sachs)
. O'IOS 1'?4 3'17 6'|58 Lower Analytics Cost
-~ 2003 2010 2015 2020 over the past 10 years

Lower Bandwidth Cost
* IoT Spending (2015~2020) - CAGR 15.6%
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The OT-IT* Chasm
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Manufacturing, Supply Chain, Asset Mgmt

CRM, Sales, Service

Vertical Apps — Utilities, Healthcare, Retail
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loT Platform

loT Cloud Service

loT Devices
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loT Platform

Oracle loT Cloud Service Architecture

loT Cloud Service
Client Libraries & Gateway

loT Cloud Service Oracle Cloud

Enterprise Apps

Services Cloud or On Premise
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loT Platform

Oracle loT Cloud Service — CJ|O| E{ £=%!

loT Devices

Various
protocols

Secure-
MQTT*

Devices
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Why Applications?

N2 SZEIH et EF S ER 2 g - ‘Big Question?’

£ Maintenance & Consumption Model e—

O IoT Applications

Eﬁesackh/egmed Predictive Ownership As a Servics

Prescriptive

( é ) IoT Platform

(1HH)) .
T Devices / Sensors

EZD\Business Analyticse—— .Q.Service °

Static Real- Central Self-Serve

Analytics Time Service / Self-

Guided
Service

Big-Data
Analytics




Oracle loT Applications




loT-enabled Digital Thread for Modern Supply Chain

@ Oracle IOT Cloud includes the IoT Applications and capabilities for enabling the Digital Thread

Connected Devices and equipment provide real time visibility and responsiveness in the supply chain
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Analytics on IOT event streams provides insights for product improvement and predictive maintenance



Oracle 10T Cloud Service
LA FH=S 2= X/ 2/ (Platform ~ Application)

Devices C(:;:) loT Cloud Service
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* Raspberry Pi Model B+ (ARMv6 HF) running Raspbian GNU/Linux7 (wheezy), JRE 8u65,
HMS Netbiter EC 310 (ARMv7 SF) runnin% Linux Embedded BusyBox OS, JRE 8u65
Linux x86 (Ubuntu 14.04.3 LTS (Trusty Tahr), JRE 8u65,

Windows 8.1/x64, JRE 8u65,
Mac OS 10.10/x64, JRE 8u65

Business Applications

Manufacturing, Supply Chain, Asset Mgmt

Customer Relationship Mgmt, Sales, Service

Vertical Apps — Utilities, Healthcare, Retail



Oracle loT Applications

make loT signals actionable

Detect Analyze Act
Track movement Visualize status Dispatch service
Read temperature gy Contextualize events gy Reroute shipments
Gauge humidity Pre.dICt failures Y Events / Substitute materials
Sense vibration — Trigger alerts — Replan supply
Update device parameters

loT Devices loT Cloud Applications SCM Cloud

Building Sensors Equipment Asset Monitoring |Production Monitoring nventory & Cost Mgmt Manufacturing

mpl o | o B L

Logistics Mobile Devices Fleet Monitoring Connected Worker Transportation Mgmt | Warehouse Mgmt
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Modern Supply Chain & loT

Oracle loT Applications - EEZZ2| @

Production
Monitoring
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PRODUCTION AND

= y e Service MANUFACTURING
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Product Life- f o . P )
cycle D B [~ X Service Real-time visibility into
Management E> Donon. Q factory, production lines
~ = Y and machines
ﬂgesngn '; ‘fé\ .a
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Monitor and predict
complex business KPls

Eliminate manual

, processes through
. Q automated actions
Order 2 R Transportation & basef:i on reactive and
Fulfillment L Operations PIanning Logistics predictive alerts
i Manufacturing ) o
S and Production IoT is key to achieving

the promise of
Industry 4.0
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Big Data
Data at Rest
 Machine
IoT Data
Data in Motion
* Method .
Big Data
Data at Rest
« Materials _
Big Data

Data at Rest

« Measurements

[oT Data

Data in Motion




ManufacturingO{| A 2| =M Atzh
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Data in Motion Data at Rest edng|=
Streaming Data Contextual Predictive
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—[ High Dimensional

T

e Example: Temperature
collected every 1s for
Operation running 2 hours
will have 7200 points

—[ Noisy

e Measurement noise
e Random noise

JLT

—[ Feature Engineering

e Process it to create data
that makes machine
learning work.

Q11 2|= : Stream data J

» Time series representations : [

- -

¥ SAX (Symbolic Aggregate approXimation)
- Invented by Prof Eamonn Keogh of UC Riverside
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P Outlier : Machine was misbehaving

-

August.txt

July.txt June.txt
May.txt Sept.txt

h
Dec.txt

Feb.txt
L el
March.txt :Nov.txt Jan.txt
P Pattern matching
—— - =
=
- ] N

- 2M Q1 2|= : SAX

» Anomaly detection
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¥
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Q1 0o a1 02 03 0 oS 0s o7 0e o9 10 11 12 1.3 14 15 15 1.7 14 19 20
!10;
Abnormal Degres
03
02
01
0o
01 oo a1 02 03 0e s 0s a7 (1 (el 10 11 12 19 0
:|0;
» Motif discovery
= Additional examples
a -J".... P
s of the motif Te— #
4
3
2
1
0
-1
o | Instance at 20,925 =——
Instance at 25,473
o b h
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Oracle loT Production Monitoring Cloud

T8

Track & Detect Integrate & Act

Visualize & Predict
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Oracle loT Production Monitoring Cloud

From Visibility To Action
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Oracle loT Production Monitoring Cloud

E Xl (Key Features)

ML =22 2F 7N 8 WS

= ORACLE pProduction Monitoring Cloud Coaour € Factory : Berlin - P o R
a - S - 9 Product Extruder Head - Production Line Line 17 -~ DCL’p dive into
- Navigate using the map production lines, and =5
A view, and drill into a Tathe machines to gain .

specificfactory/plant - operational insights

= 4
\ ] ‘ .

S, > D

3 > rl’<cl—1ls0 «I')lfnt"‘l::]tttfl';]ploi‘iltll\c,: e “Jj 2 O O @ @ @

_ and machines \ O O O O O

Berlin

actory : Machine : Milling O5 L ) o =, o] ‘

Identify root cause of sub- H
par performance using deep "

dive on specific KPIs and
sensor data.

Identify anomalies in
machine performance and its
effecton production

-+

Predict the future state of

equipment, identify
anomalies in machine
performance and its effect on
production



Oracle IoT Production Monitoring Cloud.mp4

Oracle loT Production Monitoring Cloud

Benefits
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@ Manufacturing

loT is key to achieving the promise of Industry 4.0
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Oracle loT Asset Monitoring Cloud

F2715

Track & Detect Integrate & Act

Visualize & Predict

AHAF QIK| 25
AAF AR 2%

At BB E
NIURTERYESS

® X| =0 A Xtik 21X AlZ=t

® LR ZE2| / & AME ALt AlZ=t
® L= Xp&h EE= JHE Abotof Cet
KPI A|Z+3}

® D= EAM A|AHEIO| A RpAE
AZE

® Oracle E-Business Suite
EAMO|A] 8 1 22jo= olme |

® Oracle Service CloudOfjA{ O]%¢
A

® Oracle E-Business Suite
EAMO|| A ZFY X[ A] 48

® BHIY A =X

® Oracle Integration CS& &9
D= H[=LA o= 2| A 0] 0| A
It M

1
S50[S 2K
°F =7 Ul
Qx| m3 Y ZX
EXESIET

® X}Atoj CHt KPI 0%
o XAt 7184 05
o Ati HEE 03
® 92X Hy LY 05



Oracle loT Asset Monitoring Cloud

For monitoring assets, their utilization, availability, and data from connected sensors

Location Tracking @ Asset Health

- H|Z % RFIDS AtEot0] « Apate| &= SE
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R =S ) SN S PN At Of F ZIE
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T 1

|24 Asset Performance @ Utilization

« ApAtO| 2 Etel A AE| « Atitol 7tE
« X|QHE A (Geo-fence*) o ApAto| EHEE
7|8 H[ =LA F

« Aphol X E AHE

* a virtual perimeter for a real-world geographic area



Oracle loT Asset Monitoring Clou

E Xl (Key Features)

Any contains

- KE3

59 HVAC <

Quickly identify Asset
locations, Geofence

- ) Status bar continuously
- { updates based on assets
2 inview

Map View acts as filter
for assets displayed
Search for assets by
name and metadata

4
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©0 o,

Redwood

INFO INCIDENTS ANOMALIE

PREDICTIONS

uTILIZED
10092

oos

within current renta

month

#  Edit this Asset

Quick access to current
assetIncidents,
Anomalies and

Predictions

Predictions accuracy
varies based on time

window

o Ly
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Priority Date & Time

Projector 42

View standard
features in mobile

UTILIZED
context

100

o Damaged Cable

JAN 07 2016, 11:46 AM N PRO:

Hot Capacitor

>
JAN 07 2016, 17:46 AM

Loose Connector

2 d >
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o Broken Bulb >

Additional JAN 01 2016, 11:46 AM €

features leverage
mobile device

Loose Connector

capabilities

UTILIZED

1 00-

IMAGES LOCATION HISTORY

Summary

Progress

MODEL:HA44 — 700 MFR DATE:

MADE IN CHINA

010718

#  Edit this Asset

Historical overview of
assetavailability

Reportingincludes
incident date/time, type,
and status

Quickly on-board
new assets using
mobile device
cameraand GPS



Oracle IoT Asset Monitoring Experience.mp4

Benefits

Oracle loT Asset Monitoring Cloud

& Asset Maintenance

Predict when maintenance is required. No surprises
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Oracle loT Applications
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Considerations
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