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« Human Scientific Progress ot g

Surpasses

brainpower
of human
in 2023

B

—

g3

~— Apple Il
At a price of $1,298, Niidia Testa
the compact GPU & PC ’
h f
UNIVAC | sttt Surpasses
The first commer- popular personal 10,000,000,000 brainpower of
clally marketed computers mouse In 2015
computer, used Lo mﬂm
tabulate the U.S.
g‘g:z:g’::;mmcs The electronic Census, occupled
per $1,000 computef, with 943 cu. ft.
1,500 vacuum
tubes, helped the 100,000
Analytical engine British crack German
Never fully built, codes during WW Il
Charles Babbage's
Invention was
designed to solve — Power Mac G4
computational and S The first personal .
logical problems ENAC @ computer to deliver
M more than 1 billion
Oy SSEC floating point
18M Taulator 56 2 operations per
Tabulator ° @ Notons second
° Elks 3000
0.00001
e ELECTROMECHANICAL e RELAYS = o—VACUUM TUBES == «—TRANSISTORS =~ +—eeee—— INTEGRATED CIRCUITS ey
B | T T T T ' 1 T T T
1900 1920 1040 1960 1980 2000 2011 2020 2045

Source: Lev Grossman, “2045: The Year Man Becomes Immortal,” TIME Magazine, February, 2011.



5)

2017 © Dr. Alaa Khamis

WHAT IS INDUSTRY 4.0?

« The accelerating pace of change
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Source: Lev Grossman, “2045: The Year Man Becomes Immortal,” TIME Magazine, February, 2011.
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« The accelerating pace of change
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Mechanization
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Larger product
variance

|

Shorter lead
time/product
life cycle

For both large volume and
small quantities
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Digitalization =~ Automation
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Source: B. Roland, "INDUSTRY 4.0: The new industrial revolution How Europe will succeed," Think Act, Tech. Report, 2014.
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lobal Market Size Forecast in 2019 (USD Billion)
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Smart Factory technology will have global market size of 74.80

Billi()ll USD by . [Markets & Markets]
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Faster
Production

Mass
Customization

Improved
Decision
Making

Better Quality

Increased
Productivity

Sharing
Economy

14




WHY INDUSTRY 4.0?

e Mass Customization
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interactive customers
dialogue

Increased flexibility in production and manufacturing on demand
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o Faster Production

.eruéim{-)deling of mﬁhufacturing process
Speed up the manufacturing
process :

120% in time needed to
S8  deliver orders

70% in time to get
&8  products to

Data-driven supply chains
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e Better Quality

Number of defects per million units
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an estimated €160 billion in the costs of scrapping

or reworking defective products if they could

eliminate all defects.
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 Increased Productivity

Lights out/Dark factories work 24/¢
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 Increased Productivity

Predictive maintenance S
. . . Maintenance Maintenance Maintenance
avolds machine failures on the

Do not repair it,

Repair it after Repair it before I
faCtOI'y ﬂoor it breaks it breaks elrl(r;;': ?;i::e
() ° . Life extension,
50% decreased downtime  Fiohtcost St Heepiline
overtime coordinated reduction

4 20% increased production

edictive maintenance will
help companies save $630 =
Billion by 2025 [McKinsey]
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« Sharing Economy
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« Improved Decision Making

With access to factory and cross-market data, decision makers

can , response, and adapt

to factory needs and market trends
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CHALLENGES

Technical Challenges

© Communication reliability and QoS
© Cyber security
© Maturity of machine intelligence

© Handling big data

Social Impact
© General reluctance to change by stakeholders
© Lack of adequate skill-sets

© Unemployment



CHALLENGES
e Big Data
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CHALLENGES

e Big Data

Autonomous Vehicle
4'TB

_.@ RADAR: ~10-100 KB per second

_.p Camera: ~20-40 MB per second

—*‘ SONAR: ~10-100KB per second

—»n LIDAR: ~10-70 MB per second

| GPS: ~50 KB per second
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« Social Impact
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« Social Impact

We can expect a wave of structural unemployment to spring

from the technology in the medium term.

A study out of Oxford &

University in 2014 found that I ﬁﬂni Ri i i

in the near future artificially

intelligent technology * ﬂii *iii i

could take over i ’*ﬁﬁ ii
of all U.S. jobs.
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« Social Impact

Robots find AL
applicationsin __
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« Social Impact

Robotenomics research headcount analysis sample
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2014 2013 2012 2011 2010 2009 Increase Increase %
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« Social Impact
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Machine Human

° Faster © Creative

¥ More precise © Lower initial cost

< Able to work in harsh environments ~ 20d higher running

cost
© Higher initial cost and lower running

cost
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