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SIEMENS
How to Monitor Thousands of Devices through the Industrial Internet?

How to deal with Big Data?

Hospitals Mobility MindApps

Nl ©

Optimizing asset performance, energy and resource consumption, maintenance, services ...
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MindSphere - Siemens Cloud
for Industry
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SIEMENS

Drive Train Anomaly Detection in Siemens Cloud for Industry - MindSphere

MindApps

= PSRy

Optimizing asset performance, energy and resource consumption, maintenance, services ...
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Second Differentiator: The Data and Data Processing

Unrestricted © Siemens AG 2016

Page 4

Feb 11,2016

Not free

Sensors
have to be
mounted

Highly noisy

Due to
standard
manufactu-
ring
processes

Real Big
Data

Due to the
high

Sampling
Rate

Unlabeld

SIEMENS

siemens.com/cloud-for-industry



SIEMENS

Open for Innovation

~ KNIME

v

Online Data

Df = {ur.x}

Y

\4

Anomaly Detection
= |yf — gf

e2

Unrestricted © Siemens AG 2016
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\’

Historic Data
Df—l = {yf—ly B

&
IRV T TN

‘L&:

State Estimation
'gf = M(&,Qt—ls Df—l)‘

System Modeling

~ I
Yt

|2

siemens.com/cloud-for-industry



Calculation of Amount of Data for 1,000 Rotating Devices

Number of Sensors

Signal Derivatives per
Sensor

FFT Points
Samples per Day

Total amount of Data per
Day

Page 6 Feb 11,2016

16384
288
2GB

0.736 PByte
per Year
per 1,000 Assets

Need for a nearly
linear scaling Data
Storage combined
with nearly linear
scaling Compute
Power

Data Science

SIEMENS

Consequence:
Integrate Knime
Hadoop!

and other NoSQL
Technologies

siemens.com/cloud-for-industry



SIEMENS

Module Functionality

Locate available compute resources

YARN = Locate available 10 ressources
= Leave Workflow control at KNIME
= Hide resource control from KNIME user
= Transform huge/sparse matrixes which do not fit into RAM
HBase = Abtract/hide HBase Layer from KNIME user
= Variable schema SQL on HBase
Phoenix = Abtract/hide Phoenix Layer from KNIME user
= Schema- free SQL on Hadoop
Drill = Abtract/hide Phoenix Layer from KNIME user
= Distributed in memory computing
Spark = Micro batch streaming
Unrestricted © Siemens AG 2016 siemens.com/cloud-for-industry

Page 7 Feb 11,2016



SIEMENS

Tobias Kotter Chief KNIME Architect
Arnulf Betz Chief Hadoop Architect

Henning Ochsenfeld Chief Data Scientist
... and many more ...

Unrestricted © Siemens AG 2016 siemens.com/cloud-for-industry
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Thank you for your attention
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