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Take aways after 20 minutes

* Meaning of
— Big Data (4 V's)
— Internet Of Things
— Industry 4.0
* Impact on warehouse automation
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Big Data

extremely large data sets that may be analyzed
computationally to reveal patterns, trends, and
associations, especially relating to human behavior and

Interactions.
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Global Information Storage Capacity
in optimally compressed bytes
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2002:
“beginning
of the digital age”
50%
% digital:
1% 3% 25 % 94 %

Source: Hilbert, M., & Lopez, P. (2011). The World's Technological Capacity to Store, Communicate, and
Compute Information. Science, 332(6025), 60 —65. hitp://www.martinhilbert.net/WorldinfoCapacity.html
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19 exabytes

- Paper, film, audiotape and vinyl: 6 %

- Analogvideotapes (VHS, etc): 94 % ANALOG
- Portable media, flash drives: 2 %

- Portable hard disks: 2.4 % DIGITAL Q
- CDs and minidisks: 6.8%

Storage doubles
every 40 month

- Computer servers and mainframes: 8.9 %

- Digital tape:11.8 %

- DVD/Blu-ray: 22.8 % ‘

- PC hard disks: 44.5 %
123 billion gigabytes

- Others: < 1 % [incl. chip cards, memory cards, floppy disks,
mobile phones, POH4s, cameras/camcorders, videogames)

IKIPEDIA
Lencyclopédie Libre

DIGITAL
280 exabytes
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As of 2011, the global size of
data in healthcare was

By 2014, it's anticipated
there will be

It's estimated that

40 ZETTABYTES

{43 TRILLION GIGABYTES 2.5 QUINTILLION BYTES ok £~ 420 MILLION
of data will be created by [ 2.3 TRILLION GIGABYTES | I e 150 EXABYTES WEARABLE, WIRELESS
2020, an increase of 300 of data are created each day 161 BILLION GIGABYTES

times from 2005 HEALTH MONITORS
4 BILLION+
HOURS OF VIDEO

are watched on
YouTube each month

FOURV’s
of Big
Data

6 BILLION
PEOPLE

have cell
phones

30 BILLION (& ]
From traffic patterns and music downloads to web PIECES OF DONTENT
history and medic S de: are shared on Facebook
stored, and analyzed to e the technology every month

Most companies in the s i
U.S. have at least and services that the world relies on every day.
2 Bt at exactly is big data, and how can these

]00 TERABYTES massive amounts of dat

400 MILLION TWEETS

are sent per day by about 200
million monthly active users

[ 100,000 GIGABYTES ]
___WORLD POPULATION: 7 BILLION __of data stored As a leader in the sector, IBM data scientists

break big data into four dimensions: Volume,

Velocity, Variety and Veracity
The New York Stock Exchange . Modern cars have close to Depending on the industry and organization, big Poor data quality costs the US
captures s ][][] SENSURS passes information from multiple AD economy around
1 TB UF TRADE @ that monitor items such as internal and external sou chas transactions, , 3 TRILLION A YEAR

( \ fuel level and tire pressure social media, enterprise content, sensors and don’t trust the information

INFURMATIUN mobile devices. Companies can leve data to they use to make decisions l

during each trading session adapt their pro S anc vic er meet

customer needs, optimize operations and
infrastructure, and find new sources of revenue

Velocity e Veracity

ANALYSIS OF 4.4 MILLION IT JOBS
sTREAMlNG DATA will be created globally to support big data, . UNCERTAINTY

with 1.9 million in the United States § ) UF DATA

In one survey were unsure of

By 20186, it is projected

there will be how much of their data was
18.9 BILLION inaccurate
NETWORK

CONNECTIONS

YYYYYYYYYYY
e LTI LEE L

Sources: McKinsey Global Institute, Twitter, Cisco, Gartner, EMC, SAS, 1BM, MEPTEC, QAS
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How can big data change science?

Here's how medical research traditionally works:

7 ----------------- \

n Come up

with a question
or hypothesis.

B Form your

experiment to test conclusion.
it. Wait for new

data to comein.

__________________

—_——

Big data changes step E

Online, searchable databases provide instant

answers, speeding up research.

\
Medical records Health apps
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Big Data — What’s going on?

« UPS Saving gas
« Macy’'s What's in the store?
 Ford Smarter cars, road and cities

« Google Big Query

« USFed Owns 6 of the 10 supercomputers in the world
« Germany Keeping its Manufacturing edge

« Facebook 50 billion photos

 eBay 90PB in Hadoop, turnover $3500/second
 Google Traffic information by your smartphone
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Internet Of Thinks
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Everything From This 1991
Radio Shack Ad You Can
Now Do With Your Phone

REST:

TIL MAY!

.......
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Anything
Any Device

H i

Anytime
Any Context

Iy

.‘-?11\ The
INTERNET
'THINGS

Any Business

Anywhere

Any Path

Any Network

.0
L
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The Problem:
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Computing Growth Drivers Over Time, 1960-2020E

More than
Just Phones

1,000,000 .
iPad
Smartphone
Kindle
Tablet
MP3

Cell phone/
PDA

Car Electronics
GPS, ABS, AV

Mobile
Video

Home
Entertainment

Games

Wireless Home
Appliances

Mobile
Internet

100,000

10,000

1000

10B+

Minicomputer 1B 5 LIl

. 100MM+  USers
Units

10MM+ Units

100

10

Mainframe

1
1MM+ Units

1960 1970 1980 1990 2000 2010 2020
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Imagine a scenario where your [glESdgsi was
pushed back 45 minutes.

..your [Zgknows it will
This is communicated P need gas to make it to the
(37 0dalarm clock, train station. Fill-ups
which allows you Sextra ¥ usually take 5 minutes.

minutes of sleep. j
'°‘ ......,.,.:::::‘.'.': .................. é ..there was an accident on

"""" el driving route (o= 15y

a 15 minute detour.

TN s ssattaae

Mo g ..yourfiglilis running 20
""" minutes behind schedule.

.
.
-
.............................
.
.

And signals your S to And signals your g

start in 5 minutes to melt to tunon gl

. theice accumulated in 5 minutes late as well. EATE i
ﬂvemight snow storms. T _
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Industry 4.0  Industrial Revolution

{fv 4th Internet
)

3rd s‘oftwa re

Electrical energy powers Conveyors

Fordism
* Steam engine, Water Power
* Loom
1800 1900 1970 2010
e
Y MHI
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SMART
FACTORY

Industry 4.0 Smart Manufacturing Leadership Coalition (SMLC)
http://en.wikipedia.org/wiki/Industry_4.0 http://www.smartmanufacturingcoalition.org
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Big Data in the Warehouse

Operations
— Staffing
— Service level

Maintenance
— Predictive
— Automated
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ERP —> WMS —> WCS/WES
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Today Tomorrow

Minutes

Hours

Days
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Big Data - external

Historical data, Weather
Traffic, Logistics,
Events, Holidays,

Other Warehouses, Etc.

ERP —> WMS —> WCS/WES
¢ ¢
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Big Data - internal

ERP —> WMS —> WCS/WES =

Logs, History, Inventory,
Sensors, Readers, Cameras,

Scales, Microphone, Cube,
Velocity, Amperage,
Temperature, Humidity,
Errors, Exceptions,
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Shipping Sorter:
Adjust speed based on carton size and weight, number of polybags
and humidity to avoid re-crics

DTC Visibility:
Exact position of items for an order in the DC visible on smart phone

Service Level:
Measuring sub systems and operation to recognize delays earlier
Fulfillment performance vs. slotting, order pattern

Maintenance:
Barcode read quality may indicate a specific printer or stock vendor |
Amperage, weight und age of a motor triggers
predictive (smart) maintenance
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For More Information:
Rudi Lueg

(321) 544-2899
rlueg@whsystems.com
www.whsystems.com
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