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Our Mission is
Driving Industrial Transformation

We are thought leaders and trusted advisors for Business, e o | T
IT, and Automation executives “, ‘] = A :]
Our differentiators: et
O Experienced analysts
Primary social research : : '

-u;in
Deep industry contacts S e

Interactive data visualizations
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300+ executives and senior leaders took LNS Research’s MtM Survey in 2015 & 2016 -

XX}

28%

2016 Metrics That Matter Survey 2016 Metrics That Matter Survey 2016 Metrics That Matter Survey
GEOGRAPHY REVENUE INDUSTRY

COLOR BY HQ LOCATION COLOR BY COMPANY REVENUE COLOR BY INDUSTRY

. North America . Small: Less than $250 Million . Process Manufacturing

B Europe B Medium: $250 Million - §1 Billion B Dpiscrete Manufacturing

B Asia/Pacific B Large: More than $1 Billion @ Batch Manufacturing

[l Rest of World
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In 2011 we saw the emergence
of Industry 4.0 as a concept.

From Industry 1.0 to Industry 4.0
DEGREE OF
COMPLEXITY

FOURTH

Industrial Revolution

FIRST

Industrial Revolution

SECOND

Industrial Revolution Industrial Revolution

Through the introduction of mechanical
production facilities with the help of
water and steam power

Through the introduction of a division
of labor and mass production with
the help of electrical energy

Through the use of
electronic and IT systems that
further automate production

First programmable
logic controller (PLC),
Modicon 084, 1969

2000 Today

Through the use of
cyber-physical systems

First assembly line, Cincinnati
slaughter houses, 1870

First mechanical loom, 1784

T 1 1 1 T 1
1800

1900

@ DFKI, 20M

research

Governments of U.S. and
Germany have invested
$1B+

 Smart Manufacturing
Leadership Coalition

e Industry 4.0 (Steam,
Division of Labor,
Automation, Cyber-
Physical Systems)

* Industry Associations

e Industrial Internet
Consortia

e 10T World Forum
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MATURITY

OT is new name for

(compurte, storage, security) |ndUStI‘Ia| Automa'[IOn
= Formal Corporate IT and Operations collaboration

= [Integration of Business Operations and Assets Three 0n90|ng and
accelerating trends.

e Automation and Industrial
Software on Windows/Linus

= Use of open standards based infrastructure

» |oT Enabled Assets

- loT Enabled Operations  Automation on Standard
» loT Enabled Business Systems unmodified Ethernet
/” « Devices on Internet
Also refers to enterprise
1970 1980 1000 2000 2010 2020 2030 organization — hybrld I'T

and automation groups.
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e 0T refers to network of
networks enabling new
cyber-physical systems

* By 2020, over 50 billion
devices expected to be
connected via loT (Cisco)

e Digital Transformation
refers to the social and
business disruption

research

loT for Extended Manufacturing
Enterprise Value Chains

Material, Component, and
Sub-Assembly Providers

Public & Private
Internets

Interconnecting
1oT Intelligence
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STRATEGIC OBJECTIVES CEO/C00
Reimagining Business OPERATIONAL EXCELLENCE : Business Leaders
Process and
Service Deli
R NI OPERATIONAL ARCHITECTURE - €DO, IT/0T Leaders
i Process, and
= K Technology Managing IT-0T BUSINESS CASE DEVELOPMENT ~ Functional Managers, SMEs
e Convergence and Next- R

Gen lloT Technology ; e
Defining Immediate Business, IT/OT Practitioners

and Long Term ROI

(T T

Eliminating Bias and
Finding Long Term Partners

LN I L L

[
=
= @
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BULMEES CAES

aa e




/LNS -

research /

Internal External

« Smart Connected Enterprise: « Smart Connected Products:
Real Time->Predictive- Product->Service->Experience
>Autonomous

SMART CONNECTED DEVICE
SMART CONNECTED ASSETS REAL TIME = PREDICTIVE = AUTONOMOUS

Converged Sensors, Instrumentation,
Controls, and Assets

AWARE OF AND CAN REACT TO:
Design and Configuration

Intemal and External Operating Conditions

Past Performance F

Pradicted Fulure Failure

MRO Inventory (Internal and Exlernal)

HARDWARE SETUP
& INSTALLATION

Raw Material
Supplier Performance

Customer Requirements

Environmental Impact
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APPLICATION . .
CONNECTIVITY CLOUD DEVELOPMENT ° Startl n g in 20 14
» Network Infrastructure - » Private/Public/Hybrid

Wired, Wifi, and Cellular « laa$ - Compute, Storage, Network * Integrated Development a b attl e Of t h e

a R Environment: JAVA, HTMLS
Standards - Serial/ = PaaS - Run Time, Queue, Traditional DB/DW | Data

EINE EhaL o Historian | In-Memory Database | Hadoop/Data Lake « lloT Data Model and p I atfo r l I I S

* Machine 2 Machine/Data « Saa$ - Traditional Enterprise Applications, Next-Gen Execution Engine
Acquisition - Embedded, loT Enabled Applications S t art e d
Gateways, APIS, Web Services, ; e : . = Workflow and Business "
OPCUA, Modbus TCP/IP, = Security - Authentication, Access Control, Configuration Logic Modeler
MQTT, etc. Management, Antivirus/Spyware, Cryptography, Logging,
Data Tagging, Compliance " ; .
« Device Management = Collaboration, Social ° St I I I an
= Complex Event Processing = Mobile
e BIG DATA ANALYTICS « Search ecosystem play
» Data Transport and Speed . _ = Security - Authentication,
= Statistical Programming: R, SAS, SPSS Access Control, Configuration O ay.
= Security - Authentication,

» Search, Text Mining, Data Exploration Management, Cryptography,

Access Control, Intrusion Logging, Compliance

Detection/Prevention, Firewalls, = Analytics: Image/Video, Time Series, Geospatial,

Application Whitelisting, Predictive Modeling, Machine Leamning, etc. ® S p aC e St I I I

Anvirus/SRPVIe, Crymagra = Statistical Process Control = Optimization and Simulation

e . Metrics and KPIs ~ » Visualization n eed S d ef| n |t| O n .

Compliance, etc.
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Do not understand
or know about loT

e Lack of
education is
diminishing
rapidly

We are still investi-
gating the impact

We understand/are aware
and see value to our oper-
ators/customers or both

We understand and

our custugrirddr?gnagnﬂg ° St ron g |
We understand but see cor rel atl on
no impact at this time B 201 between |a.Ck Of
We understand and B 2015 education and

have already seen
dramatic impact

adoption plan

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%
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We do not expect to invest in
loT technologies
in the foreseeable future

e 3/4 of market is
eventually
expecting to
Invest in lloT

e 51% of market

making
We have made significant invest- I i
ment already and expect it to stay I n V eSt m e n t I n

the same for the foreseeable future M 2016 N eXt 12 mon t h S

We have made significant B 2015
investment already and expect it .
to decrease in the future 2%

We expect to start investing in loT
technologies in the next 12 months
but are still establishing a budget

We do not expect to invest in loT
technologies in the next 12 months

We have made significant
investment already and expect it
to increase in the future

We have established a budget for
loT technology investment in the
next 12 months

0% 5% 10% 15% 20% 25% 30% 35%
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e We are at

e —
the tipping D
point of lloT %
adoption THE EARLY o THE MAINSTREAM
MARKET W
e Early e
adopters are , o - . .
spread : : ; ,o e
aC r 0 S S ENTHUSIASTS VISIONARIES PRAGMATISTS & CONSERVATIVES SKEPTICS
i n d U Str | es 13% 22% 47% 19%
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CORPORATE SYSTEMS - Defined by Sites and Organizational Structure

HR, Procurement, Finance and Accounting, IT Management ° En ter p r | S e
HR, Procurement, Finance and Accounting, IT Management A r C h | tECt u r e
ﬁ EXECUTION HR, Procurement, Finance and Accounting, IT Management h aS

MANAGEMENT SYSTEMS - Defined by Sites and Organizational Structure traditionally
PeNTTRG M  Quality, Environment, Health, Safety, Energy, Sustainability, Risk been man ag ed

Quality, Environment, Health, Safety, Energy, Sustainability, Risk by IT

'm' EXECUTION Quality, Environment, Health, Safety, Energy, Sustainability, Risk

No room for
VALUE CHAIN SYSTEMS - Defined by Sites and Organizational Structure IO T or Cy b er-

M ANALYTICS Marketing ~ Sales  Engineering  Suppliers Mm&;?ntlem Manufacturing ~ Warehousing  Distribution ~ Retail Service p h yS i C aI

t

Marketing Sales Engineering Suppliers Mmﬁ;?mem Manufacturing  Warehousing  Disiribution Retail Service S y S t e m S

@ EXECUTION Marketing  Sales  Engineering  Suppliers Mmﬁ:a;e@;]em Manufacturing ~ Warehousing  Distribution ~ Retail Service
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Governance and Planning Systems Pu rd U e/l SA95

.M. ADOPTION: Moderate DECISIONS: Months/Years (> NETWORK: Enterprise
MODERATE INTEGRATION

Custom > Web Services M O d e I

Business Systems

Proprietary > Open, IP-Based
Production Assets and Materials

m .A0\. ADOPTION: Broad () DECISIONS: Days/Weeks (> NETWORK: Enterprise P —— ° N (@) Val ue
Custom > Web Services ? ?
m Manufacturing Operations Management Ch ain View
.{0\. ADOPTION: Limited (%) DECISIONS: Seconds/Minutes/H NETWORK: Enterprise/Plant °
imited &) econds/Minutes/Hours (¥ nterprise/Plan T L | m |ted
Proprietary > Open, IP-Based - -
Equipment and Process Control | nteg ration
.{8\. ADOPTION: Broad DECISIONS: Sub-Second NETWORK: Plant :
el et 80 - BROAD INTEGRATION and ado ption
Proprietary > Open, IP-Based
Sensors, Instrumentation, Data Collection adClross
.{0\. ADOPTION: Broad () DECISIONS: Sub-Second NETWORK: Plant .
il st - BROAD INTEGRATION hierarc hy
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e Enabling the Digital

Thread and Digital
Twin -

ENGINEER
SALES 30 Product Design

* Bring together the s suilin
virtual and real .
across the value

OIHLIT'I"

chain.

e Limited view of m ”
business and -

transactions pp—— auaLy

Logistics Final Assembly Test
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Big Data Analytics, Collaboration, and Mash-Up Apps

Operational
Architecture

: AESﬁPS
broadens scope for
IT-OT Convergence
Aligns automation.

e T el e n g I n eerl n g )
‘ business
e

<
4
B
2

EDGE ANALYTICS EDGE ANALYTICS EDGE ANALYTICS EDGE ANALYTICS EDGE ANALYTICS EDGE ANALYTICS
& CONNECTIVITY & CONNECTIVITY & CONNECTIVITY & CONNECTIVITY & CONRECTIVITY & CONNECTIVITY

@@ 80 YWB

SUPPLIERS OPERATIONS CUSTOMERS & PRODUCTS
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L5 | loT Enabled Governance and Planning Systems lloT Enabled
Ard  Next-Gen
Systems

L4 | loT Enabled Business Systems

Smart Connected Operations - lloT Enabled
Production, Quality, Inventory, Maintenance

Smart Connected Assets -

lioT Enabled Sensors, Instrumentation, Controls,
Assets, and Materials

research y
Y

 No Value
Chain View

e Limited
Integration
and
adoption
across
architecture
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e Analvtics are understood in
O rorms questions answered
What Why it What will What action
happened happened happen to take

 Predictive and prescriptive
A~ L i Xk Sl

analytics traditionally
delivered as physics based
by engineers with PLM.

 Big Data and Machine

5_ Learning is delivered by

i Data Scientists and driving
technical feasibility shifts
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BIG DATA is most simply understood not just in terms of size, but
in terms of the ability to manage volume, velocity, and variety of
data, including structured, semi-structured, and unstructured.

MACHINE LEARNING is most simply understood as the set of
models and algorithms that don’t rely on the analyst to presuppose
relationships between variables and different data elements.
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lloT ANALYTICS
- NEW NEW
IR ANSWERS ANSWERS
ags to to
OLD QUESTIONS TSI Tyi 0
BIG DATA
LD LD
noo ANSWERS ANSWERS
e to to
e OLD QUESTIONS = NEW QUESTIONS

ANALYTICS ML ANALYTICS

I

research

e Crossing the Data Science
divide is about being open
to new tools and
methodologies

 Think about traditional
FMEA for a product and

how this will change with
10T?

« Butis it happening today?
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What types of data are used in your enterprise analytics system?

-

Plant performance 64%

Quality achieved

Time series (such as process values)

« Companies
Include very little
unstructured data
In corporate
analytics
programs.

Product parameters

Supply chain information & performance
Customer feedback

Tolerances

Material characteristics

Reliability centered maintenance
Human resources (people) information
Image

Geospatial

Video

Weather / climate

Product performance intelligence
Social media data 4%

0% 10% 20% 30% 40% 50% 60% 70%
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Trend analysis

Data visualization

Statistical distribution analysis
Statistical process control (SPC)
Optimization

Regression analysis

Predictive modeling

Material performance
Correlation analysis
Simulation

Condition based monitoring
Machine leaming

Data mining algorithms

Sentiment analysis

99%

0%

10%

20%

30%

40%

50%

60%

70%

resedrch /

 Most adoption is
for structured data
and Descriptive or
Diagnostic analytics

 Adoption of Big
Data analytics is still
woefully low
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For suppliers to check
quality, delivery, and related

 Datais largely
shared outside the
enterprise for
supply chain
collaboration.

For customers fo check
quality, delivery, and related

We will not share manufacturing
data outside the enterprise

Customer relationship
management

For end users or communi-
cate with our enterprise

e Business model
transformation and
, enabling new
rance and qualfy proossses strategic objectives
Product tracking 4% . .
and genealogy Is still along way

0% 5% 10% 15% 20% 25% 30% 35% 40% Off

Product updates

For end user information

For equipment providers' mainte-
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Gathering product data

Quality
inspection data

e Quality is by far
the number one
use of collected
product data

Product performance

OEE

Serial information
(serial number or
serialization data)
Supply chain
performance

Measurements on
tolerances

Condition monitoring

 Analytics and
closing the loop on

Actual maintenance
(as maintained records)

st quality for new
manienance experiences will

Usage rate drive SucceSS

Call center data

0% 10% 20% 30% 40% S50% G6G0% T0% 80%
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From where does your company get or plan to get its analytics expertise?

We have strong analytics teams that
will not require much expansion

We use or will use large scale consulting
companies with specialist industry knowledge

Don’t know -
This is a potential stumbling block

Don’t know -
We'll worry about this later

We plan to hire specialists
in industrial analytics

We will use expert consultants from
our analytics software vendor(s)

0%

5%

10%

15%

20%

25% 30% 35%  40%  45%

research

« Many Companies
already feel mature
with current analytics
capabilities.

 Limited scope and
definition of analytics

 Engineering and
Data Scientists
collaboration still
coming
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 Institute a formal Digital Transformation
framework that ties together all levels of the
organization with a strategic vision.

 Deployed an IoT enabled Big Data architecture
that shares data outside of the enterprise and
breaks down internal hierarchy and silo’s

 Enable Digital Transformation by bringing
together engineers and data scientists for
prescriptive and predictive PLM analytics

 View the business case as a journey that
delivers value across the product lifecycle.
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