WE DELIVER RESULTS THROUGH DIGITAL TRANSFORMATION

loT, lloT, Indusiry4.0, Predictive Analytics

What's in it for You¢

loTco Mo Abuali
250 E. 5™ ST
CINCINNATI, OH 45202 Managing Partner | PhD Industrial Engineer

www.loTco.com
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Our Expertise
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Technology and Use Cases

loT | loT | 4IR | Predictive Analytics
(1)

How to Start Your Journey
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The 4 Industrial Revolution

The 4" Industrial Revolution Is Upon Us. ™"

FROM INDUSTRY 1.0 TO INDUSTRY 4.0

FIRST SECOND THIRD FOURTH
INDUSTRIAL INDUSTRIAL INDUSTRIAL INDUSTRIAL
REVOLUTION REVOLUTION REVOLUTION REVOLUTION

Introduction of mechanical Introduction of a division of labor Use of electronic and IT systems The Digital Connected World
production facilities with the and mass production with the that further automate production

help of water and steam power help of electrical energy

IS _‘, —
1784 1870
First mechanical loom First assembly line First programmable

(PC)

1800 1900 2000

Principles of Tam * Lean
Scientific Management * Six Sigma




Industry 4.0 results from the emergency of 4 disruptive technologies...

Data, computational Analytics and
power, and intelligence

interconnectivity

Machine-to-machine connectivity Automation of knowledge work

Machine-based sensors

Big data and
Cloud technology advanced analytics
Human-machine Advanced
interaction production
methods

Touch interfaces and
improved user interfaces

Industrial automation,

such as collaborative robots Improved manufacturing

techniques enabled by
Virtual- and augmented-reality tools technology, such as
3-D printing

McKinsey&Company



loT | Industrial loT | Industry 4.0

Internal INDUSTRIAL scenario External scenario

Internet lof Things

Manufacturing » All things and _
industries devices SMART THINGS

& DEVICES

IT — OT convergence
mDA /HMI Sys_tems, things, and
devices on the shop

floor
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SMART Industrial
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Start with the BUSINESS CASE

SMART SMART
FACTORY PRODUCT
MANUFACTURING BALANCE T i

ASSETS OF PLANT }:::::"
N :

Improve Uptime (OEE)

« Remote Monitoring and

« Optimize Spare Part Management Diagnostics for Warranties
« Predictive Quality « Analytics as a Service
* Process Optimization « Closed-Loop Design




Smart Connected FACTORY is about... “Real time METRICS”

Shop Floor Productivity
is only the tip
of the iceberg

Productivity

Digital Metrics
Overall Equipment Effectiveness (OEE)?

v' Utilization Ratio

How long has a machine produced?

v' Performance Level
How fast has the machine produced?

v' Quality Level

How good has the machine produced?

Asset Health
Asset Life Remaining
Asset Diagnostics




Smart Connected FACTORY

CHER  Labd o
500 $10,000-

Robots in a Factory Average Cost of 1-Minute
of Downtime

30 ® 30 minues — $300,000-

Number of Robot Failures Average Unplanned Downtime Cost of a Single Robot Failure
During Production in 1 Year for Each Robot Failure

: 50% $4,500,000

Assumed Numbers of
Failures FS Predicts

»




Smart Connected FACTORY REALIZATION
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Smart Connected PRODUCT

KOMATSU

“Predictronics exceled over other competitors in terms of data
processing and detection accuracy as well as feasibility, but we were
mostly impressed by their distinguished amount of experience.”
— Hisashi Asada
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Smart Connected PRODUCT

KOMATSU

MINING SITE

REALIZATION
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Technology and Use Cases

1

How to Start Your Journey
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Predictive Analytics Z (; loTco

One minute of unplanned downtime
can cost tens of thousands of dollars.

Predictive Analytics takes the guesswork out of production and
maintenance planning, replacing it with accurate
that allow for a

Predictive Maintenance

':S{ * Asset Health
* Remaining Life
* Diagnostics

asset reliability

process stability

worker skills
product quality

| predictronics

Predictive Quality
e Part Health
¢ Defect Prediction




Solution Templates “Rapid Deployment”

Industrial
Robots




Solution Templates

Data Collection
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Trending / Prediction

“A.l. out of the box”

Feature Extraction

i N

9
7]

| pi i i fe]
9

-]rk| I!l =

o fi + o fx

- plf.c) .
170 = [[ pifclog " drde
plfplc)

Health Assessment

. &
g @}cﬂco




©) @)

"

.

loT | IloT | 4IR | Predictive Analytics

Technology and Use Cases

) How to Start Your Journey




Find Your “Proof of Value”

Think Big - Start Small — Prove Value— Scale Fast

GAP Analysis Statement of Work

People Hardware

Process

Conduct
Discovery Workshop
(Site Visit)

Proof of Value

Tools Services
¢ Assemble Team * Reconfirm process documentation ) o ) )
with current shop floor activities. Identify the ideal end Asse.mbl.e propo§al, Review flmflmgs with business
state. but focus on those highlighting required leaders, project sponsor etc. and
H ’ .

* Identify Plant * Detailed infrastructure review areas which will achieve a I, such as determine path forward.
ROL. infrastructure, sensors,

* Secure reference material, * Confirm critical work centers and software and services..

regarding infrastructure, data data collection points.

and processes
* Discuss reporting requirements.

Preparation




Call to Action e(@ 5 :i loTco

v’ Start your Digital Transformation Journey Today. Think Big, Start Small.

v' Make it Operational and obtain a Proof of Value.
v' Achieve a Smart Connected Factory with Zero-Downtime / Zero-Defect Vision.
v Leverage Smart Connected Products to provide your end users further value.

v' Find your weak link: People, Process or Technology.
Benefits only accrue as far as the weakest link.




Where are you in YOUR journey?
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loTco, LLC
250 E. Fifth Street = Suite 1500
Cincinnati = OH 45202, USA

+1(513) 813-8777

info@loTco.com

www.loTco.com

Mo Abuali

CEO | PhD Industrial Engineer

Abuali @ l[oTco.com
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