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ICT Is Enabling the Industry4.0

INDUSTRIAL REVOLUTIONS AND “INDUSTRY 4.0”
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| 1780s, or thereabouts 1870s 1960s

— * New&Customized
= Industry4.0 . Safer
— Confluence of new technologies __ . Faster
— Pace and scale .  Greener
— Unified by ICT J +  More Efficient
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New ICT Architecture and a New Ecosystem

®|ntelligenti-

Everything becomes intelligent zation

Business-

00100 analytics e Driven
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» Ecosystem

() &%  Mission Critical Programmable Network Agile

5G IoT/TSN Everything is connected Innovation
Indu§tr|al Devices Uger
devices devices
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5G enabler for industry4.0

___ a0

Future
Industrial
Connectivity
Infrastructures

Industry4.0

* Increase flexibility, versatility,
productivity, resource efficiency
and usability of industrial
production

 connectivity as a key enabler for
cyber physical production systems

Enabler for new applications  Mobile Robots
And use cases and for lifting

Industry4.0 to a new level Logistics

5G - connectivity

« strong focus on machine type
communication and loT

« URLLC, mMTC enable completely
new applications, also in industry

* 5G is more than wireless

Factory Automation

Augmented Reality
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Industry 4.0 Ecosystem
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Tonights Program...

W USRS HWhat is Big-Data? H
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between BD,

What is Data Analytics?

What is the role of
analytics in lloT

What is the value of
analytics in lloT
Architectural
Issues

Case studies
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» Terabytes to exabytes of data to process

40 ZETTABYTES It's estimated that
43 TRILLION GIGABYTE 2.5 QUINTILLION BYTES
of data will be created by : I N GIGABYTE
tziiig,"a;n:n;(;%asse of 300 2020 O of data are created each day
! a
6 BILLION ” ' -gl
e SR WL
phones \

.l.la

Most companies in the
U.S. have at least

5 100 TERABYTES

WORLD POPULATION: 7 BILLION of data stored
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The 4 V: Velocity

= Streaming data
= ms to respond

The New York Stock Exchange
captures

Modern cars have close to

P
()
N
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®

that monitor items such as
fuel level and tire pressure

| 1Al
1AL

e AT

1 2A)) ,)."..:1;"| Wi

during each trading session

Velocity

ANALYSIS OF
STREAMING DATA

By 20186, it is projected
there will be

e YYYYYYYYYYY

almost 2.5 connections
per person on earth
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The 4 V: Variety

= Structured

= Unstructured

e g T
= Multimedia

= Video o

.

Variet are watched on
y YouTube each month
DIFFERENT &
B ||

FORMS OF DATA 0
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You
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are shared on Facebook
every month
- /“
wnh U -
7) o [ ¢ > ¥ 9 ™ are sent per day by about 200
n M A BT million monthly active users
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The 4 V: Veracity

= Due to data inconsistency, incompleteness, ambiguities, latency, deception,
model approximation

Big Data, Analytics and Industrial loT -

( rl (
don't trust the information Ty (
they use to make decisions ‘—'_l_

Veracity

UNCERTAINTY
OF DATA

in one survey were unsure of
how much of their data was
Inaccurate
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Poor data quality costs the US
economy around
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Big Data vs traditional DB

- mongo
* Traditional » Big Data
— Structured/relational — Unstructured data
— Cost increase with size/growth — Scaling at low cost
— Well defined models and DB schema — Flexibility and complex
— ERP, CRM, SCM, App Data analytics

— Massive amounts of data
— Distributed processing
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What is Data Analytics ?

Data analytics applies statistical techniques to large data sets
to obtain actionable insights for making smart decisions.
It tries to uncover hidden patterns, unknown correlations,
trends and any other useful business information

Big Data Analytics Decisions
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Analytics and Data Science is the discovery and communication of
insights and patterns from the data to solve business objectives

. * What happened? n

c

()]

= «H h ft here? .

§ ow many, how often, where __Busmess
- Where exactly is the problem? Intelligence
c

v » What actions are needed?

CD —

% * Why is this happening? n

©)

= b | - What if these trends continue? Business
® o~ .

= b A | + What will happen next? Analytics
=

3 » Whats the best that can happen?
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Helps you to advise on
possible outcomes.
“What should we do?”

Helps you to understand
the future and answer:
“What could happen?”

Helps you to understand
your data. "What has
happened?”

Prescriptive

Descriptive  Predictive

Data Analysis/
Analytics
Machine
Mining  Big i
Data
Analytics
Big
Data Software
Experimental Theoretical '
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Caveat: Your Model can only detect what you trained
it for. How to test your model for correctness?

o " N NS N N N N N N N N N N N S N N N N N N N S N N N R N N N R N N N R N N N R N N N R N N R
4 = n
; Big Data Analytics N
I Report Validate 1
: Generator Model :
| DEYE] I
: Sampling :
- Data Data Draft ML |
I Cleaning Partition Model I
| Extract I
: Features :
| |
| Dimension 1
i Aggregation :
\ I
\ 1 !
Mecececemeeek_____BigData_________Deep Analysis _____ o
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DAL \\hat is Big-Data?
What is Data Analytics?

What is the role of
analytics in lloT
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What is the value of

Threat? Opportunity? analytics in lloT _
Architectural

Issues

Case studies
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Why Analytics in lloT?

We need analytics to make sense of large sensorial data streams and volume to
= Automate decision making . Optimize supply chains

» |ncrease operational efficiency « Give businesses a competitive edge
= Detect faults in machinery beforehand » Save OPEX

Internet of things (loT)
I Data Analytic

-

Sensors data from loT device Data Analytic Data Monitoring
Applications




Analytics in lloT - Usecases

Go to www.menti.com and use the code 46 92 27

Predictive Maintenance
E'- ‘l- [T —
g ]

I s =209

‘:“\ = e

*Using anomaly detection
algorithms and machine
models for predicting and
optimizing machine runtime
windows.

*Real-time remote condition
monitoring

*Real-time analytics and
Machine Models

*Fragmented Stack of
Protocols

*Remote Updates and Version
Control

*Notifications and Messaging

Big Data, Analytics and Industrial IoT - Enablers for the next industrial revolution — Karlstad, 21.11.2019
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*Change the business model
to machine-as-a-service and
charge for usage and
consumables

» Streaming Analytics for the
connected assets

»Send notifications and
updates to service engineers
and manufacturers

*Enhanced Security

Remote Condition .

*Globally connected machines
with the purpose of analyzing
data for predictive
maintenance and enhanced
service programs

*Collect and compute data
from machines in the field

*Reduce bandwidth

*Deadband handling (loss of
connectivity)

*Anomaly Detection

Machine Al Testing

Factory owner and
manufacturer jointly evaluate
different Al-algorithms for the
process industry

Apply multiple Al-algorithms
for real-time use-cases

Sandbox, testing, and
comparison of Al-functions

Organizations constraints due
to many stakeholders within
the project
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Analytics in lloT - Usecases

*Process automation control
loops connected to cloud
service for global IoT
analytics

*Need to filter data and move
functions and analytics to the
edge

*Combine the cloud providers
loT-offer with independent
edge provider increases the
level of independence

*Optimizing process by using
Al for detecting product
errors and poor quality at
high speed

*Real-time image analysis

*Take action (send action) to
sorting mechanism in real
time

+Collect data for historical
usage

*Train Al-algorithm

Image Recognition Streaming Analytics On-Premise loT

i Ty 7

*County environment
department is overviewing
and controlling water buoys
for pollution and water flow
statistics and alerts.

« Statistics are compared
to historic environmental data

*Anomalies are stored and put
on a watch list

*Combine event information
from the whole deployment to
find patterns and find the
origin of detected anomalies

Big Data, Analytics and Industrial IoT - Enablers for the next industrial revolution — Karlstad, 21.11.2019

Global factory owner that
needs to remotely deploy and
run machine models on-
premise without internet
connectivity due to advanced
security architectures. Specific
requirements in terms of cloud
services and providers

loT behind factory firewalls

Real-time analysis to trigger
actions in other machines

27



 High Volume,
continuous data in
motion from
multiple sensors

+ Store, blend and
manage time-
series data

* Using multiple
analytics
techniques

* Distributed
analytics at edge

= Millions of Sensors producing lots of data

* Integration with
operation systems
and BPMS

* Bidirectional
communication
and control
endpoints

— Have limited processing capacity = Prohibitive to ship everything to Cloud, also

due to security concerns

— Localized Compute, Storage and Networking close to data source - Edge, Fog
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Status in Industry?

Go to www.menti.com and use the code 46 92 27

Do you have a company -wide data
analytics strategy?

Do you have a dedicated ordanizational
unit for data analytics?

Have you finalized data analytics projects?

Respondents who answered:

.Yes .No

https://iot-analytics.com/wp/wp-content/uploads/2016/10/Industrial-Analytics-Report-2016-2017-vp-singlepage.pdf
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Value of Data Analytics in lloT

Operations Maintenance . . . Information . .

* Production * Predictive * Remote * Information * Energy
Optimization Maintenance Management/ modelling management
 Production  Condition Services  Data quality » Resource
Planning and Monitoring * Field Service framework efficiency
Scheduling « Maintenance Management - Asset life cycle « Asset
 Productivity Planning and * Materials information model sustainability
modelling Scheduling management « Machine borne index
- Statistical quality « Reliability- (inventory) data management - Safety
control Centered * Service Lifecycle and analytics performance
* Inventory Maintenance management « Knowledge (Alarm
optimization * Anomaly * Supply Chain management management)
Detection analytics » Regulatory/
standards
compliance

In the industrial space, there is a great deal of interest in using analytics to optimize asset maintenance,
production operations, supply chain, product design, field service and other areas (Industrial Internet Consortium)
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Analytics in Industrial loT?

Go to www.menti.com and use the code 46 92 27

Question: What are the biggest benefits of Industrial Data Analytics for your company?*

Increased revenue N 33.19%
Increased customer satisfaction [N 22.1%

Increased product quality N 11.0%

Better resource planning N 10.3%

Better insights on customers needs [ 9.0%

Optimized Supply Chain N 5.5%
Better Demand Forecasting N 4.1%
Lower cost base (cost cutting) N 3.4%

Better compliance with requlations0.7%
Other 10.7%

*The survey specifically asked for the top three benefits. The ranking was generated by giving points — three points for first biggest, two points for
second biggest and one point for third biggest benefit — The percentage is based on the overall number of points.

https://iot-analytics.com/wp/wp-content/uploads/2016/10/Industrial-Analytics-Report-2016-2017-vp-singlepage.pdf
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Industry4.0 value drivers

Industry 4.0 levers

V[0 Smart
qui ener:
( guidled cons,gymp_ Intelligent

lots
Real-time
yield opti-
mization
Routing
flexibility
Concurrent Machine
engineering Resource/ flexibility
process
Customer Remote
cocreation/open monitoring
innovation and control
e Asset
utilization Predictive

maintenance

Augmented
reality for
) MRO‘

process

control _
Statistical

optimi- printing
zation

‘Maintenance, repair, and operations.

McKinsey&Company

Big Data, Analytics and Industrial IoT - Enablers for the next industrial revolution — Karlstad, 21.11.2019
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Technologies

Go to www.menti.com and use the code 46 92 27

% share of selected technology topics discussed in conjunction with Hannover Fair 2019
5G 22.9%
loT 16.6%
Cloud 16.5%
Platform 10.6%
MES | 8.8%
Robotics | 8.4%
Blockchain 7.1%
Artificial Intelligence 15.2%
Drones 5.0%
Predictive Maintenance | 14.2%
Sensors 3.9%
Cobots | 13.5%
Digital Twin 3.5%
Augmented Reality 3.5%
Simulation 3.2%
Cybersecurity 2.9%
Virtual Reality 2.3%
Industrial Automation 2.2%
3D Printing 1.8%
Machine Vision 1.0%
AGV 0.9%
Chips | 0.9%
M2M 10.9%

Note: Analyzed were all press articles and announcements 3 weeks prior and the week during the fair that specifically mentioned the fair and the topic Total adds up to more than 100%
Source(s): loT Analytics Research, Google News

0000090 000000000
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How important are the following applications?

Go to www.menti.com and use the code 46 92 27

Predictive/Prescriptive Maintenance of machines 34% y 10% 3% 7%
Customer/Marketing -related analytics 32% J 16% 3%
Analysis of product usade in the field 41% | 10% 10% 3%
Visual analytics 50% il 19%  3%%
Analytics supporting remote service/product updates 47% . 23% 7%
R&D -related analytics 48% , 6% 13% 3%

30% | 15% 4% 15% |
37% 4% 15%
v 15 S

41% 21% 17% 3%

Data -driven quality control of manufactured products
Analysis of connected stationary equipment/assets
Decision -support systems

/
Analytics that support process automation 2% 4% 1% C18%
Cybersecurity analytics 32% 29% 14% 4%
- /
Smart grid 17_%// 26% 13% 3%

8% 28% 16% [ 16%

-Extremely important Very impartant Moderately important Slightly important B Not at all important

Analysis of connected moving equipment / assets

https://iot-analytics.com/wp/wp-content/uploads/2016/10/Industrial-Analytics-Report-2016-2017-vp-singlepage.pdf
Big Data, Analytics and Industrial IoT - Enablers for the next industrial revolution — Karlstad, 21.11.2019 35
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Companies struggle generating insights

Go to www.menti.com and use the code 46 92 27

Question:

How dood are you at
collecting relevant
sensor/machine/
product-related data sets?

52%

How dood are you at
generating insights from the
collected sensor/machine/
product-related data sets?

16% 16%

Respondents who answered: W excellent Good

https://iot-analytics.com/wp/wp-content/uploads/2016/10/Industrial-Analytics-Report-2016-2017-vp-singlepage.pdf
Big Data, Analytics and Industrial IoT - Enablers for the next industrial revolution — Karlstad, 21.11.2019 36
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loT Reference Model

Levels

5

4 My
Collaboration & Processes —— -y

e (Involving People & Business Processes) C ent er
Application
G (Reporting, Analytics, Control) -
e Data Abstraction i3 \
(Aggregation & Access) -.l I. =
Data Accumulation
(Storage)
Edge Computing

(Data Element Analysis & Transformation)

Connectivity
(Communication & Processing Units)

Physical Devices & Controllers ‘
(The “Things” in 10T) gLl Sensors, Devices, Machines,

Intelligent Edge Nodes of all types

{
X

Source: loT World Congress (IBM, Cisco)
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Industrial loT Data Processing Layers

Cloud Layer 4
Big Data Processing Py T
Business Logic
Data Warehousing

lamols

\QQ\O\N
02
Fog Layer On premises
Local Network o
Data Analytics and Filtering
Control Response
Virtualization/Standardization

Edge Layer Shop floor

Large Volume Real-Time Processing g <) <) ﬁ @ @

Industrial PCs )
Embedded Systems e
Gateways

Micro Data Storage (o) (o) (o) o o (o) o o o (o) o) o (o) (o) 0'0
Sensors and PLC (o) (o) (o) o (o o o o

create data

J19)se4 awi] asuodsay / paadg Buissasolid

w
©
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Industrial loT Data Streaming Prototype

HTTP }
ghPC

13)
Peaad Dala
L Tersarfaw LD
Preprocess
Data
S‘nn:lu\
Inlerface

Propsetary
vt | i

——

Ll
Inges! Dala

—ll-

Blog backene

Y unoenom
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Industrial loT Data Streaming Prototype

1000

Apache PLC 4x =

f> = :
Ooo W\ ,

Internt Kluster
———————————— " Intern Server B ﬂ RC@

I I
! 1 2 § »
I docker kubernetes q g& 'g’ hitp://172.26.118.242:5001
| 1 . 1 A
i = D g | )
|
! 1
I I
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ML-Modell Bokeh

(Y upDEHOLM

vorstolpine comparny
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Lesson Learned

» Infrastructure
— Networks
— Cloud/Edge/Fog and RealTime Streaming integration
— Backups and location of computers
— System owners
— Old equipment's
= Standardization
* Project methodology and project owners

= Take-over — No dedicated responsibility

Big Data, Analytics and Industrial IoT - Enablers for the next industrial revolution — Karlstad, 21.11.2019
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Industrial loT / Cloud Integration Example - MindSphere

UN
) :

&% Lo
£ »
~ b

o
< I
A By

Applications

Powerful industry solutions
with advanced analytics

Open Paa$
Develop robust industrial

loT solutions faster Edge Management
with global scalability

Edge Device Management,
Edge App Management,
and Edge App Store

0 01

; Edge Apps
Siemens, partner (OEM),
and 3rd-party Edge Apps

Connectivity

Connect products, plants, ﬂ

systems, machines and f ]

enterprise applications é H“ Edge Devices
VoY

Multiple enabled devices hosting
the Industrial Edge platform
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Industrial loT / Cloud Integration Example - MindSphere

MindSphere Core Platform

Asset Management loT Storage User Management

MindConnect API MindConnect loT Extension MindConnect Integration

loT Gateways, Devices & Sensors || Cloud On Premise ‘
MindConnect LIB o
adlinazen B e w
®

p— Woavus  “EOPC UA Al _ Google -
MindConnect loT 2040 ¥ adi 5 k (-

[sopcuall 57 {REST AP} S = Lo Party - || % | 3rd Party
MindConnect Nano / ool | AL o]
Services / Systems
- K— S—— _»/
. : LoRa SIGFOX CAN
MindConnect Edge Analytics o S B MANA ORACLE $saL
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MindSphere Analytics — Ready-made Apps + APIs

| Self-Service Exploration

O

Visual Product
Analyzer Intelligence Data storage

Visual Flow
Creator

MindSphere enabled Devices ' Other Communication Channels
Connect
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ThingsBoard

= |loT Device management & RPC = Data processing rules,
= Encryption and Multi-Tenant Customizable rules,
= 100% open-source under Apache 2.0 dashboards, widgets

= |ntegrations with BigData
loT GATEWAY @
/

Telemetry plugin Real-time DASHBOARD END USER

RULE ENGINE

ALARMS via email

D

https://thingsboard.io

loT DEVICES @

Analitics framework
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ThingsBoard Architecture

= horizontally scalable platform, build using leading open- USERBROWSER
source technologies = Kubernetes @

* no single-point-of-failure

= ThingsBoard cluster can handle millions of devices. SAF]?‘

= adding new functionality is easy with customizable widgets, .
rule engine and plugin system @ —— @

CORE  \X /] RULES
SERVICES // &PLUGINS
X\ RULEENGINE //

I
PP
7/ A X

ol 4 S
4 N
;:// ” W
¥ \/ N
Server-side app .E
Web I\
socket 5/ of =\
G|
% v \
DEVICE app DEVICE app DEVICE app

ThingsBoard cluster
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ThingsBoard loT Gateway

YOUR APP

%
f ", GATEWAY
CORE
1 MQTTl i~
S

PERSISTENCE
MODULE
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'i.lnb:

Real-time
DASHBOARD

m
SERVER-SIDE
API
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Technologies and Frameworks

» Client-side: Angular.js/React

= Server-side: Java 8, Spring, Akka, gRPC,Zookeeper
» Databases: Cassandra or PostgreSQL

= Big Data integrations: Apache Spark, Kafka
* Protocols: HTTP(S), MQTT, CoAP

* loT Gateway Protocols: OPC-UA, MQTT, Sigfox

* Deployment: AWS, Google Cloud, Docker, Kubernetes, on-premises

Big Data, Analytics and Industrial loT - Enablers for the next industrial revolution — Karlstad, 21.11.2019 49



Tonights Program...

DAL \\hat is Big-Data?
What is Data Analytics?

What is the role of
analytics in lloT

Relationship
between BD,

What is the value of

Threat? Opportunity? analytics in lloT _
Architectural

Issues

H Case‘ studies H
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MindSphere Usecase

e o
v o
e o y . .—a Kyrk nd Sto a
Ly e . o . Tjorn a
Ve e e - oa o - .
— -— . . er‘ldSphere -e 0 Skarhamn
. . e g K8
o9 @ > e 0 » R —e—a s rd
s o8y Ba=a 8 AL 8= Bror Tonsj6 AB
P e N N v L . . Kiadesholmen
< R . = ¥
tol
5p = ~ Romelanda |
Nodinge-h
Lokeberg
Marstrand
Kungalv
Kama
urte

Founded in 1962
Family owned by the 3rd generation Tonsj6

100 employees Bjorks
g Géteborg

Maoindal
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MindSphere Usecase — Status Quo

2017-07-02
2017-07-02 27;
2017-07-04

1050 KSEX/d28)
20170705 24

% S
= C1E: | 132
(111l
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MindSphere Usecase — Connectivity

MindSphere

Office Net
Fabrikserver
MindConnect Nano KEPServe/::); mliogsgc; Client driver
OPCUA 3.0 : erver
Siemens PLC (Custom Windows Service)
Factory Net
ABB Robot
s Hexagon
VTT-40-K-special e V760EX 9 IRB6700
- -

THINC API (1.17.2.0) 1.18-1.19 Files and Siemens PLC OPC and Robot Web Services
Okuma MTConnect Agent & Adapter 3.1.0.0
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— -

. %

= “Our overall production efficiency increases every week”
- Clas Tengstrém CEO Bror Tonsj6
-

e i

R
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Use case: Predictive Maintenance

BIG DATA ANALYTICS
& MACHINE LEARNING
ADAPTIVE LIMITS

FOCUSED DATA

CLOUD COMPUTING
PREDICTIVE ANALYTICS
& ADAPTIVE LIMITS

YIELD/PRODUCTION MACHINERY CRM, OFFICE 365
FORECAST HEALTH & OTHER REPORTING

Data in
IMation

—

Emasil/Texts/ mBge®
HISTORIAN Remote Desktop/ m Bg® L EXTERNAL
DATA n 8g®® FINANCIAL DATA
n syt
LABDATA E "s e . WEATHER DATA :
™ e
ACCESS ae L
POINT = e * e E
OT Firewall w N . ‘. *, . DIRECT TO CLOUD 2
WIRELESS (cellular)

£ OPERATIONS ‘\ . e a .y o i
E VIEW I ( , e ‘0 ‘e & e 2
T OT Firewall . L = & L & ‘ & -y, -
2 \ WIFl = AssetScan ( ’ ’ , ( , E
2 PREDICTIVE ‘. = S = E '
3 iy VIBRATION pressure TEMPERATURE OVERALL LEVEL :
W SEFSOR SENSOR SENSOR VIBRATION SENSOR E
a

5 - ’ - - D DATA CONSUMER

PRESSURE FLOW TEMPERATURE SPEED  VIBRATION Edge Computing Devices O DATA RESOURCE

- SENSOR SENSOR SENSOR SENSOR  SENSOR

https://www.datascience.com/blog/predictive-analytics-in-industrial-iot
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Use case: Predictive Maintenance

1200

0,70

T o0 6.00
'*g - 5 days befare 30,00
= Work Order: Escalated

O bt : 4,00
b — 15 days betore

A 35 days before i [ stk Ordar = Renalr sehaduted ' Lo
'_;% "% |\Work order: Field Inspection / Lube | * A .«
‘=E 0.20 12.00
[T .

S 210 - mm 600

https://www.datascience.com/blog/predictive-analytics-in-industrial-iot
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Use case: Predictive Maintenance

o0

"_\’_:_' ». 00D
.‘_{‘_:_ 00
% 00
®
e 1 I e e e o e e L o M e e et e b b e Lo e A O i Pk e iy o L R L e e e o S A 0 A L A S e D el B e Sl R i e iR ] S 00
= A
S .

i Al
— A Iy | 2 | I N a4 ] } o

\i'-' S P [ Vi g Al \"_ ) A1 o = - - — -
c AIART R MIAT ™ -5
G>J L P ,..,a...a-.«.::*—‘..t Rl ey 00
O

https://www.datascience.com/blog/predictive-analytics-in-industrial-iot
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Digital Twin - Rolling assistance system

Background Solution Potentials

= Educate and train operators = Operator simulation education = Fast operator learning outside of production
= Hard to keep whole work process in mind = Visual support using transparent screen = Knowledge transfer

= Needs for flexible and updated stick series = Database that documents stick series = Helps operators to do the right thing

Dynamic stick series through ML

(Y vooEHOLM

@ vorstoipen compory
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Control room

Background Solution

= Uddeholm AB have a growing number of = Consolidate a centralized control room -
machines, which requires a wide variety of * |mplement a video wall solution -
increasingly complex maintenance processes *= Complete the installation of essential sensors

Advantages

Increase the system availability
Increase the ability to analyse, identify, and
classify opportunities to improve processes

* There is a need to simplify troubleshooting, = Visualized the monitored data = Less unexpected maintenance
analysis of data, development of processes * Integrate horizontal and vertical systems = Boost the collaboration
and quality improvement = Foundation of future digital development
Step 1 Step 2 Step 3
Inventory Data collection Complete
Ramp-up Integration Dashboards

(Y vooEHOLM

@ vorstolpine company
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Image analysis of samples

Background Solution Potentials

= Variations in quality ratings = Automate sample analysis = -05FTE

= Several manual steps = Apply image analysis for quality ratings * Quality feedback to and tracking of production
= Need for increased capacity = Use Al-techniques for continuous learning *= No human quality ratings

= Alot of stored data

(Y vooEHOLM

@ vorstolpine company
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Use cases: Building management

Access tothis use case
on https://cloud.thingsboard.io
login: smart-building-spectator@thingsboard.io password: demo123!

@ThingsBoard BE Dashboardgroups > Eg Al >  Bg Building Management
Professional

A HoME Building Management > Building Management Company

€2 RULE CHAINS

Customers
DATA CONVERTERS

Customer /PN Active Devices Inactive Devices Energy Water Address |
INTEGRATIONS 32

Medical

Korea Town, New York, NV ™
ROLES Genter L

16 L] 0.0879 kWh 1.1244 gal 10001, USA

CUSTOMERS HIERARCHY office Genter 16 0 Das3skwh  1oT14gal 2o Boweny New York NV > x @ Active devices

USER GROUPS

CUSTOMER GROUPS

ASSET GROUPS

0

[o0i DEVICE GROUPS

5 ENTITY VIEW GROUPS
Page 1> Rowsperpage Wow L NsEaE SR Sey] ® Inactive devices @ Water consumed today
2% WIDGETS LIBRARY
DASHBOARD GROUPS Building Management Company: Alarms o B o Customers B o

(O Realtime - last 30 days

= Al

= Office Center
e [ createdtime o Originator Type Severity Details = m f\
uilding Details
~/
_ < /7 Barreito Cove
§ Support Team Dashboards [ Mdkare BiF2s Hih Teuperatiure critical 2.4 .o X % 7//4 :
2 //
11 E
Je
SCHEDULER 2 = _ /
Q) (a2 B2F2S High Temperature critical 308°C X B 7 \
"= WHITE LABELING 246 Bowery, New York, NY 10012, USA o TN sowanysay
[ 2s022s Buflding Management High Water — R |3 —_ 2 /\ \ Y
19:22:28 Company Consumption g Ackve glals 3 rmﬂquye s B N
@ auniT LOGS y /-' \ ~
2019-02:25 High Energy - 3. Energy consumed: | )
O 19:13:32 gifice Cantor Consumption 220.73 kith v X b W sumed: 1.011 gal /
2019-02:25 High Energy % R Customer details
O 57a2e Medical Cetiy Cersiehition 253,26 kWh v X » L=
et AChves, afms: 7
Page - 0w 1-70f7 K < > 3l Py, ‘rj ; i, am}‘ !
\j]mq_ay \ Harsimus €6ve Wil |/ Leanei | € OpenSireethlap, Tiles co

cloud.thingsboard.io/#
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Use cases: Smart watermetering

= Enterprise size water consumption supervision and management
» Reduce operational costs and rise efficiency

7000 L

MENSUELLE

150700 m?

35827.4 m?

Cumul consommation / Jour

(© Realtime - last 30 days

2800 4200

400 W 5600

0 0
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3200 4800
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1 N Seaed
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Use cases: Smart Energy

» Reliable and fault tolerant data collection
» flexible data visualization for real-time and historical smart energy monitoring
» Multitenancy and end-user dashboards

Energy consumption

® :

Smart Meter A
Smart Meter B
Smart Meter C

Energy consumption

0.0064 kWh Wh  0.0096 kwh  0.4704kWh
0.0104 kWh Wh 0.0141 kwh 0.6892 kwh
0.0177 kWh 0.0278 kWh  0.0224 kWh 1.0957 kwh

Smart Meter A

POWER

it

=

VOLTAGE ~ FREQUENCY
234.74V 49.00 Hz

CURRENT

Current (Amperage)

Smart Meter B

POWER
VOLTAGE FREQUENCY

23498V 50.14 Hz —
2006 W=
=

&

CURRENT
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87A
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Smart Meter C

FREQUENCY

W/’////f/, 233.48V 49.84 Hz

BA 758 A
12A 1054 A

1BA 16.15A

POWER

CURRENT
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Use cases: Smart Energy

= Flexible connectivity options to connect devices, store and analyze collected loT

data.
» |ntegration with third-party analytics frameworks and solutions for advanced

analytics and machine learning

loT GATEWAY

END USER

Real-time DASHBOARD

RULEs & PLUGINs

@ < v/  Analitics
(( @ framework

Smart meters

Smart meters :
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Use cases: Smart Farming

= Reliable and fault tolerant data collection from loT devices and sensors
= monitor facilities state, crop growth characteristics, humidity level, etc.
» Flexible deployment options: at the farm, in the cloud, mixed

Silos weights o Silo A

TEMPERATURE HUMIDITY E
18.1°C 73.3% 29TON

vin Urach's

Google

Silos temperature o Silos weights ] Silos monitoring events

(© Realtime - last day

AR o |
LA

| i ..l'llln’lﬂm:|il|ﬁ:!§fm!\i||.
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Use cases: Fleet Tracking PoC

= flexible loT data visualization for both real-time and historical vehicle data
» Remote control over secure, encrypted connection

(© Realtime - last 5 minutes B3 Bus tracking events o]
FRESIUIU = ' T R i @ Realtime - last 5 minutes
Map Satellite
Timestamp \],« Bus Severity Message
2017-04-11 20:10:55 Bus A INFO Bus is on route again
E SEA CLIFF
Lands End
2017-04-11 20:10:47 Bus A INFO Bus stopped
Cliff House ! O ATET Park 20170411 20110:14 Bus A INFO Bus is on route again
% AMISSION BAY 2017-04-11 20:10:00 BusA INFO Bus stopped
2017-04-11 20:09:49 BusB INFO Bus is on route again
INNER SUNSET St e GASTRO Page ¥ Rows per page 5 ~ 1-50f13 < >
16th Avenue Tiled Steps
OUTER SUNSET L) :
Google S Twin Peaks
Speed tracking b Fuel level tracking o
60 MPH 100
50 MPH g i e | 80% — — |
o - e 1 P —
ou ——— A ——— ] ——
— T 0% +
) it e H —T —i
l_ T 0% ]
I = — [ —
: 1 ” _““—___j
OMPH ! %

201070 2001020 20:10:30 20:10:40 20:1050 20:1100 ) 2011010 201020 20110:30 2011040 2010:50 2011 00

== Bus A speed 0 MPH 50 MPH 28 MPH = Bus A fuel 10% 40% 281%

== Bus B speed 30MPH  45MPH 37 MPH = Bus B fuel 50 % 90% 675%

S E.FUEL s grr-t‘ R Sh = BusCspeed 0 MPH OMPH 0MPH = BusC fuel 59.8% 598% 598%
o Bus D speed 0 MPH 0 MPH 0MPH Bus D fuel 50% 90% 67.5%
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Smart Retail

Edit area zones

. J|J Predictive equipment maintenance,

traceability of inventory and loss prevention.

=
—

Smart transportation applications with the

maintenance of transport, GPStracking and

MECHANICAL ROOM

route optimization.

—— _! e . 8]

Demand-aware warehouse fulfillment.
RTLS using beacons (UK)

I

-« |} EE | em— |

__JEWELRY SECTION

STORAGE ROOM

O _— 0 ,WLW
| = | — i

Dress area
.55 SECTION

o a:@um -

MAIN ENTRANCE

SAVE CANCEL
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Implications and issues

= Future Job Market?

— What talent? (data scientists, plant technicians, CS specialists,..)
= Job destruction?

— We no longer differentiate
between manual and
intellectual tasks

= Skill implications?
— More skills, more

interdisciplinary education,
more industry interaction

— Generic skills to support
learning in fast-changing
environment

mvery low skills
out of the test
m low skills

medium skills

m solid skills

iqi ' i - Source: OECD Survey of Adult Skills, 2015.
— Digital skills and skills that complement machines . s
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INDUSTRY 4.0

Corporate Philosophy 1.,

+ Digitalization

+ New Technology
Lean Initiatives
+ Automation
Materials

INDUSTRIAL loT

Enabling Technology

+ Connected Devices

» Connected Machines

« Connected People

« Big Data and Analytics
* Predictive Maintenance

GLOBALLY
COMPETITIVE

Positive Results
« Visibility
Flexibility

- Efficiency

« Zero Downtime
Maximum OEE
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DAMI4.0 Center

*Enablers: Cloud,

Comput Networks,

Seionoe. Software
Engineering, Al,
Security

+ Additive
Manufacturing

Improving *Lean Production
production quality

value chain
participation

Customer
Flexibilisation ./ intimacy

High value
information o .
Eng?r?é:ecr?ng * Robotics

*New business
values

Automation

* Business Process
Models

+Uddeholm, ABB,
External Ericsson,

Partners Kongsberg, Stal
och Verkstad, ...
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DAMI4.0 Center

Joint research
projects

Innovation
cluster: Topic
based
Testbeds for
industrial
partners

Joint Student
Supervision

Strategic
cooperation

with other DAM |4 O cug’tltj)rr)r?grg in
national and Ce nte r
international

pilot projects
actors

New courses/
programs/
seminar/

Joint
workshops

showcases

Networking
and events
with people
from politics
and industry
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Go to www.menti.com and use the code 46 92 27
= Andreas Kassler

— Email: andreas.kassler@kau.se
— Cellphone: 070-684 19 01
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