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IBM Smarter Analytics fur ,Big Data”

Paradigm shift enabled by ,Big Data”

Analytics is expanding from enterprise data to big data,
creating new opportunities for competitive advantage

Traditional Approach New Approach
Structured, analytical, logical Creative, holistic thought, intuition
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T,

.-/ //}

Web Logs, URLs \

' Contact Center notes

Text Data: emails, chats
Entel prise
Integlatlon Social Data

Log data

Geolocation data
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Paradigm shift enabled by ,Big Data“
Leverage more of the data being captured

TRADITIONAL APPROACH

BIG DATA APPROACH

All available
information

Analyzed

|
1 information

[ |

All available
information
1 analyzed

Analyze small subsets
of information

Analyze
all information
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Paradigm shift enabled by ,Big Data“
Reduce effort required to leverage data

TRADITIONAL APPROACH BIG DATA APPROACH
1
o 1
| 1 Small 1
I amount of I
I | carefully Large
1 I ~organized I amount of
I information I messy
. —— —— J. ] information
J U |
. Ll '
1
1
Carefully cleanse information Analyze information as is,

before any analysis cleanse as needed
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Paradigm shift enabled by ,Big Data“

Data leads the way—and sometimes correlations are good enough

TRADITIONAL APPROACH

BIG DATA APPROACH

Hypothesis Question)

M

Answer Data

EI )

Data Exploratlon

0.8

Insight Correlation

Start with hypothesis and
test against selected data

Explore all data and
identify correlations
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Paradigm shift enabled by ,Big Data“
Leverage data as it is captured

TRADITIONAL APPROACH BIG DATA APPROACH
Il
I Data
N, A
| =
= - - . |
A ) Analysis
-y )
Data Repository Analysis Insight ¥
‘ Insight

Analyze data after it's been
processed and landed in a warehouse
or mart

Analyze data in motion as it’s
generated, in real-time
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Paradigm shift enabled by ,Big Data“ - Summary

Analyze small subsets
of information

Analyze
all information

All available
information

- o - -

Analyzed
information

All available
information
1 analyzed

N

TRADITIONAL APPROACH

Hypothesis Question)

S

Answer Data

Data Exploratior&

Insight Correlation

Start with hypothesis and
test against selected data

Explore all data and
identify correlations

HOVOdddV v1vd 9I9g
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Paradigm shift enabled by ,Big Data“ - Summary

Analyze small subsets Analyze
of information all information

EVERY

EXACT

TRADITIONAL APPROACH
HOVYOdddV v1vdad 9ld

Exploration

L

Answer Data Insight Correlation

Start with hypothesis and Explore all data and
test against selected data identify correlations
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IBM Big Data & Analytics Referenz-Architektur
Komponenten - Uberblick

Streaming Computing

Data : Actionable
Sources Data Analytical Sources Insight

Integration {Repositories)

Shared Operational Information

Governance
Event Detection and Action
Security & Business Continuity Management

Platforms

Enhanced
Applications

>orporation
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IBM Big Data & Analytics Referenz-Architektur
Komponenten - Detaillierung

10

Data

Sources

New
Data Sources

@ Machine &
— Sensor Dsta

ﬁ Entarprise
Content Data

Social Data

'
=]

b |
Data Acquisition & Application Access

£ Internat
/ Data

Traditional
Data Sources

Third-Party
Data

Transactional
Data

Application
Diata

Streaming Computing

Real-Time Analytical Processing

Data

Integration Analytical Sources
Landing
Exploration &

Archive Deep

Analytics &
Modeling
Integrated Analytical
Data Appliances
Warehouse So

Big Data
Repository

Data Quality,
Transformation @
& Load
Enterprise

L O
@ Warehouse Interactive
I'.'I Analysis &

L Jd Reporting
Data
Marts

L

Shared Operational Information
Master & Contant Activity hetzdata
Reference Hub Hub Catalog
Governance
Event Detection and Action

Security & Business Continuity Management

Actionable
Insight

Decision
Management

b=
Discavery
& Exploration

Modeling &
Predictive
=2 Analytics

- Analysis &
Reporting

I_I!’Ianm'ng &

Forecasting

B Content
Analytics

Enhanced
Applications

Customer
Experience

Mew
Business
Model

£E )
$¥ Financial
Perfarmance

Operations
@ & Fraud

IT
Economics

Corporation
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IBM Big Data & Analytics Referenz-Architektur

Komponenten — Fokus
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Analytical Sources

Landing
Exploration &
hi Deep

Archive Analytics &

; Modeling

Rg:fogi?c;aw Integrated Analytical
Data Appliances

Warehouse So

Enterprise

Warehouse Interactive

r.A Analysis &

I-. o Reporting
Data
Marts

L

Actionable
Insight

Decision
Management

b=
Discavery
& Exploration

Modeling &
Predictive
=2 Analytics

- Analysis &
Reporting

I_I!’Ianm'ng &

Forecasting

B Content
Analytics

Corporation
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In-Memory ,,Big Data” Processing - Apache Spark

IBM Investing in Four Catalysts for Big Data Adoption

12

CLOUD
FOUNDRY

D Security ™
Standards Council A s’ HIPAA
American National Standards Institute

Technical Standards

View(diamonds)
summary(diaronds)
sunmary(dianondsSprice)
aplot(carat, price, data-dianonds)

9 gplot(carat, price, data-diamonds, color-clarity,
X1

12 coord_cartesian(xlim-c(@, 3.5)) +
opts(plot.title-theme_text(size-23))

13
14
15
35 QL :

Familiar Interfaces & Integration
with Established Tools

Company ,
IBM Social Media Analytics - Reporting  ect: JSProject  JSProject_adh

RELATIONSHIPS #e SENTIMENT
—— | TS . 5t v | I
AN J I : b [ ) =

The @
Weather

New Analytics Capabilities
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In-Memory ,,Big Data“ Processing - Apache Spor

..potentially the most significant open source project of the next decade.

Industries & solutions ~ Services  Products  Support & downloads My IBM

_ IBM Announces Major Commitment to

To further accelerate open source innovation for the gg::n"tf;.f;‘tgﬁg:,;?;;;;ké“ﬂ;ﬁ't"ggg; e
- - - ° i roject o e Next Decade
Spa rk ecosyste m’ I B M Is ta kl ng th e fol I OWI ng actlons: :w:;:::uiw IECI‘I/IE:ollsr;s Spark Community, Plans to Educate More Than 1 Million Data
= |BM will build Spark into the core of the company’s analytics e R

Share

and commerce platforms. o

L]
(1=
9 Twiter
@

= |IBM's Watson Health Cloud will leverage Spark as a key under-
pinning for its insight platform, helping to deliver faster time

Forbes hitp:/ fonforb.es/sKSMEEK
to value for medical providers and researchers as they access —
new analytics around population health data. [—

IBM Backs Apache Spark For

Big Data Analytics

= IBM will open source its breakthrough I1BIM SystemML machine 2
learning technology and collaborate with Databricks to advance ~ g o i, s e i

d — in some cases
the big data power of the better-known Apache Hadoop. As businesses

’ H H HH continue to look for data-based approaches to their work, technol
Spark’s machine learning capabilities. e e
differentiate themselves from competitors. Can IBM gain credibility through
association with Spark, and can the open source project benefit from Big
‘Blue's experience, customer-base, and bank balance?

= IBM will offer Spark as a Cloud service on IBM Bluemix to make it possible for spikgml e eyt s ikl

delivering in-memory performance as much as 100 times Chl:a[;;fint:;
app developers to quickly load data, model it, and derive the predictive R e i e
capable disk-}

1 1 1 and establishing tself as a strong contender for use particularly in machine
artifact to use in their app. i g ek o e ety i
i e s Wit e R

business around Spark. The company launched with almost §:4 million

= |BM will commit more than 3,500 researchers and developers to work on ol o A o e, s e 33

‘million a year ago. And yet Spark is not without competitors of its own.
‘Hlink, which is also a top-level project of the Apache Software Foundation,

Spark-related projects [...], and open a Spark Technology Center in San e e

...... IBM, it would be unwise (and i to crown

Francisco [...]. e

1BM announced a numiber of initiatives today, aligning with what the
company PR machine calls

= |IBM will educate more than 1 million data scientists and data engineers on
Spark through extensive partnerships with ANMPLab, DataCamp, MetiStream,

Galvanize and BigData University MOOC.
13 © 2015 IBM Corporation
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In-Memory ,,Big Data“ Processing - Apache Spark
The Combination: The Flexibility of Spark on a Stable Hadoop Platform

Unlimited Scale Ease of Development

In-Memory Performance Enterprise Platform

Wide Range of
Data Formats

MSpor‘I'(\z @

© 2015 IBM Corporation

Combine Workflows



IBM Smarter Analytics fur ,Big Data”

In-Memory ,,Big Data” Processing - Apache Spark
Die wichtigsten Bewohner des ,,Hadoop-Zoos”

Cluster Management GUI Ambari
Ganglia - MNagios —
Web GUI Hue
In-Memory Streaming
Stream Pr;
Machine Learning NoSCQL Data Stores Data Search
Data Ingestion 2 Hive Phoenix
— —r— = Pig Mahout
= HCatalog 0
21 E| g =
>< Ellg] g
T = L
& =||a - =3l |fc -
= ol & E— MapReduce H < L x| @ =
ol|le|lal g c .2 = = G|l alla
g £ |2 T 8 o E tion Enagi ) Cll& g
213 38 =18 xecution Engines ) e | R
w LL e LL (@] g
— YAR N {Yet another resource negetiator)
= Dynamic Resource Management
ap HDFS
=2
Data Governance Data Security
Workflow Management ‘ Timeline Server ‘

‘ Quorum Journal Manager ‘

‘ ZooKeeper ‘ -

Quelle: Uwe Seiler: Zoo voller Gehege, in: iX Developer Big Data, 2/2015, S.37
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C:/My Business/My Events/IBM External/2015/FZI Big Data - 06.2015/Vortrag/IBM about Hadoop - The Future A Crystal Clear Outlook.mp4
C:/My Business/My Events/IBM External/2015/FZI Big Data - 06.2015/Vortrag/IBM about Hadoop - The Future A Crystal Clear Outlook.mp4

IBM Smarter Analytics fur ,Big Data”

In-Memory ,,Big Data” Processing - Apache Spark
What’s the scoop with Hadoop?

Der Link zum Video findet sich im Anhang dieser Prasentation.

Hadoop: [ha-du-p] noun
Open Source Software that enables large scale data processing
across clusters

L —



IBM Smarter Analytics fur ,Big Data”

In-Memory ,,Big Data” Processing - Apache Spark
Spark Libraries

Spark

=[RS SOL Streaming

GraphX MLIib SparkR "Y
rk

Spa

Apache Spark

17 © 2015 IBM Corporation
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In-Memory ,,Big Data“ Processing - Apache Spark
Spark on Hadoop

18

Spark SQL

Spark

Streaming

GraphX

MLIib

Apache Spark

SparkR
.S’por‘l'(\Z

e

(o F=[a/ala]a)

YOS

Slave node 1

Apache Hadoop-YARN

Apache Hadoop-HDFS

Slave node 2

Resource
management

Storage
management

Compute

Slave node n
layer

© 2015 IBM Corporation
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In-Memory ,,Big Data“ Processing - Apache Spark
IBM Open Platform with Apache Hadoop

= 100% open source code
— Commitment to currency: “days, not months”

— Includes Spark

" Free for production use
— Decoupled Apache Hadoop from IBM analytics and data science technologies

— Production support offering available

( IBM Open Platform with Apache Hadoop h

, [ HDFS [ MapReduce [ Spark { Hive { HCatalog { Pig
Q A g <

{ YARN { Ambari [ HBase { Flume [ Sqgoop { Solr/Lucene

Apache Open Source Components

19 © 2015 IBM Corporation
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In-Memory ,,Big Data“ Processing - Apache Spark
IBM is Committed to Open Source

= Open source technologies are the base for IBM software and solutions

= |IBM'’s long history of deep open source commitment
— Apache Software Foundation: Founding member in 1999
— Cloud Foundry: #1 contributor; Basis for Bluemix
— OpenStack: #4 contributor; Basis for IBM’s laa$S
— Linux: #3 contributor; IBM first enterprise backer of Linux

— Hadoop/Spark: Extensive investment in open source contribution; Integration
with Analytics software

[ W

C‘E Spor‘l'(\z OpenlDK& =i pES

lllll

gy LiI_Ll_l_)gﬁ

CLOUD

l FOUNDRY I

o]

en
POWER" openstack

20
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In-Memory ,,Big Data” Processing - Apache Spark
IBM BiglInsights for Apache Hadoop

21

}
M\ IBM Biglnsights

for Apache Hadoop

IBM Biglnsights
Analyst

BigSheets

IBM Biglnsights
Data Scientist

Text Analytics

Machine Learning
with Big R

Big R

Big SQL

BigSheets

IBM Biglnsights
Enterprise Management

POSIX Distributed File System

v

Multi-workload, Multi-tenant
scheduling

IBM Open Platform with Apache Hadoop

© 2015 IBM Corporation
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Vier Anwendungsfalle fur die SIDAP-Forschung

Cg
:%\e\g: a(\_(\
\2 Q,\‘ac,‘“‘?'
2°

o
N

[

e W

29 Qv \\e(\
‘\)(\ge‘gcx\a

SIDAP

Skalierbares Integrationskonzept zur Datenaggregation, -analyse, -aufbereitung
von grolien Datenmengen in der Prozessindustrie

Bundesministerium
fir Wirtschaft
und Energie

Y
Smart Data

Projekt  Partner Teilprojekte ~ Zusatzinfos

s .
S0 L\
\)’\")c'\“‘ c\“‘o\\
A

Link: http://www.sidap.de

22

02| Partner

Das Projektkonsortium besteht aus international fihrenden Unternehmen der deutschen Prozessindustrie, Unternehmen der
Informationstechnik, Sensor- und Aktortechnik sowie einem Farschungsinstitut. Unterstitzt wird das Projekt desweiteren von
groBen Industrieverbanden. Innerhalb des Konsortiums wird unterschieden zwischen geforderten und assoziierten Partnem

Geférderte Partner

Geforderte Partner erhalten Fordergelder vom Projekttrager, typischenweise etwa 35% der Fordersumme. Im Gegenzug sind die
Betelligten dazu verpflichtet sich aktiv in das Projekt einzubringen und vereinbarte Leistungen zeitgerecht und
eigenverantwortlich zu liefern

Bayer Technology ces (BTS a AG

Die Bayer AG ist ein weltweit tatiges Unternehmen mit Kernkompetenzen auf den Gebieten Gesundheit,
Agrarwirtschaft und hochwertigen Materialien. Die Bayer-Tochter Bayer Technology Services (BTS) ist ein
fuhrendes Technologieunternehmen und arbeitet an ganzheitlichen Technologien und Losungen entlang
des gesamten Lebenszyklus von Produkten, Prozessen und Anlagen der chemisch-pharmazeutischen
Industrie. Die Arbeit des Konzerns umfasst die Entwicklung von Technologieplattformen sowie Science For A Better Life
Innovationen, den bestmoglichen und kostenglnstigsten Anlagenbau und die Unterstutzung fir einen

sicheren und effizienten Anlagenbetrieb mit Serviceleistungen, Know-how und maRgeschneiderten Werkzeugen.

IBM Deutschla SmbH

1BM gehort zu den weltweit groBten Anbietern im Bereich Informationstechnologie (Hardware, Software
und Services) und B2B-Losungen. Das Lésungsportfolio der IBM reicht vom Supercomputer Ober —_——
Software und Dienstleistungen, inklusive Beratungsleistungen, bis zur Finanzierung. Mit der Entwicklung =, = = =% =.
der unternehmensorientierten Big-Data-Platiform kann das gesamte Spekirum der geschaftlichen -
Herausforderungen im Bereich Big Data in Angriff genommen werden. Die Plattform vereint konventionelle Technologien, die
sich gut fir strukturierte Routineaufgaben mit neuen Technologien eignen, die auf hohe Geschwindigkeit und Flexibilitat
ausgerichtet sind und sich fir die Ad-hoc-Datenuntersuchung, -erkennung und die unstrukturierte Analyse anbieten. IBM arbeitet
im Rahmen von Industrie 4.0 an der Integrationsplattform fiir Engineeringwerkzeuge und stellt diese SIDAP zur Verfigung

en
Der Lehrstuhl fur Automatisierung und Informationstechnik (AIS) beschaftigt sich unter der Leitung von
a h ipeering Lel

u Professor Vogel-Heuser

St

© 2015 IBM Corporation
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Exkurs: SIDAP
Echtzeit-Betriebsanalyse — Betrieb auf Basis globaler Erfahrung

23

aktuell Prognose

% E - berichten

- steuern

device .
Fehlervorhersage*) |- e J'l' ;
Bj SRRy
Prozess Chronik

. Device information
Aus der eigenen (Betriebszeit, Druck,, Temperatur, ...)

Vergangenheit Umgebungs information
lernen**) (Temperatur, Luftfeuchte, Vibration, ...)

*) Device interne Logik (SW) zur Fehlervorhersage
Logik / Regeln werden aulRerhalb des Devices erstellt
und regelmaRig als Updates auf das Device geladen
(Software Patch)

**) Data-Mining

Device: Gerat, Apparat, Einrichtung,
Verfahren, Einheit

Otto von Bismarck, Winston Churchill:

,Der Weise lernt von den Fehlern
der Anderen, der Dumme aus den
Eigenen”

© 2015 IBM Corporation



IBM Smarter Analytics fur ,Big Data”

Exkurs: SIDAP
Echtzeit-Betriebsanalyse — Betrieb auf Basis globaler Erfahrung

"“‘—
- . n
" Fabrik \
, Y
' N\
Fi
F

/ aktuell Prognose \

. | device 1 ;

Aus Fehlern b o R
aller Devices
lernen*¥)

*) Device interne Logik (SW) zur Fehlervorhersage .. Logik / Regeln werden aulerhalb
des Devices erstellt und regelmaBig als Updates auf das Device geladen . (Software Patch)
**) Data-Mining und Big-Data Techniken
24 © 2015 IBM Corporation
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Exkurs: SIDAP
Echtzeit-Betriebsanalyse — Betrieb auf Basis globaler Erfahrung

- .

aktuell Prognose ~.

g % %
/’, nehmen - berichten
A = - stguern
- .| device 2 5
y -~ Fabrik *| Fehlervorhersage*) ,’I
/ aktuell Prognose ¥ /

J ¢

i &

. | device 1

Aus Fehlern
aller Devices
lernen*¥)

*) Device interne Logik (SW) zur Fehlervorhersage .. Logik / Regeln werden auRerhalb
des Devices erstellt und regelmalig als Updates auf das Device geladen . (Software Patch)
;‘g‘} Data-Mining und Big-Data Techniken

© 2015 IBM Corporation
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Exkurs: SIDAP

Echtzeit-Betriebsanalyse — Betrieb auf Basis globaler Erfahrung

aktuell
Unter-

nehmen % %

e brik | device 2 = =

| Fehlervorhersage*)

i

Prognose ~.

- berichten

-stauern  aktuell  Prognose

|

o
/ aktuell Prognose

Y device 1

! device x

’ Fehlervorhersage®)

£
-~ aktuell Prognose
#

% % - berichten
steuern

device y

Fehlervorhersage®)

. AusFehlern
*._ aller Devices

* lernen**)

*) Device interne Logik (SW) zur Fehlervorhersage ..

Loglk / Regeln werden aulerhalb

des Devices erstellt und regelmalig als Updates auf das Device geladen . (Software Patch)

;g‘} Data-Mining und Big-Data Techniken

- berichten
- steuern

,\\ HDummn
. “Schlau
( “Weise”

Die Qualitat der
Vorhersagen von
Fehlern wachst
mit der Anzahl
der Eintrage in
die Datenbasis.
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Exkurs: SIDAP
Datenaggregation im Rahmen von SIDAP

_Daten ,,Cloud"

Betreiber B

In aAre o DL e\

Betreiber A
(MES ERP, PLS, ...)
pmmmTTTIITIIS Ceilte Sensoren y /

Verteilte Sensoren \\
Umgebungsbedingungen Hilfsmedium \\

Chemische (korosive) Belastung  (z. B.Lufiy  Antriebsfehler Globaler
Temw\ elekir. Fenler / Bus-fehler Optimierungs- Data-Mining
Schwingungen/ Schiige Zyklus (“Weise”) & Big-Data
Feuchte \ o
Positionierungsfehler
\ —_— / (Endlage, Geschwindigkeit)

Aus Fehlern
aller Armaturen

Medium —> .-": >< I':I |
(z. B. Leitfahigkeit, ph-Wert, ! IE(IJ |

Dichte, Temperatur, Phasen- F'f.1. mech. Fehler Py Ausfall Vorhersage lernen
gemische, Korrosion, /_Dichtigkeit Wartungsplanun
Abbrasion) ’/'ax—lﬂm esp g

b) nach aulen Schonender Betrieb

Bessere Armaturen

27 © 2015 IBM Corporation
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Exkurs: SIDAP
Use-Cases

Prozessklasse A

]
;

Use Case A

1ol
.

Use Case B

Analyse &
IEchtzeit Aggregation
01010011

10011100

Echtzeit

Aufberei

] >
se Case | &l {} {}

Baukasten (,Use Case %)

.
Leit-

ressklasse B

I 0

28

Analyse &
IEchtzeit Aggregation

A Corporation
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Exkurs: SIDAP
Use-Cases und Aufgabenbereiche der Partner

< T T T T 5 T i ST e
@ ! :

s ’@ EVDI"IIH Use Case A ‘

v

® v Analyse &

3 Echizeit Aggregation !

o 01010011

Aufbereitung

w

-@ EVOnIK

Baukasten (,Use Case I)

Use Case B

i

i -

|

! g

£
(=

ey s\

Science For A Better Life

! Use Case | & I

KMU

EFA

v
4

O Tﬁ

‘ ' Use Case || ' Sensor Intelligence.| |

v Analyse & H --
SR -..:..: Aggregation

ressklasse B
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Exkurs: SIDAP

Echtzeit-Betriebsanalyse (Operations Analysis)

30

Raw Logs and Machine Data

Real-time Monltorlng

Streams

Capture Data Stream

SPSS
“JModeler

9\ SPSS
~JModeler
Predict and Score

Identify Anomaly
4

Historical Reporting and Analysis

-:p- Aggregate Results

Data Warehouse

Store Results

SPSS
Modeler

Decision
Management

ot b bt ol

Federated
Navigation

K and Discovery

© 2015 IBM Corporation
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Exkurs: Internet of Things
IBM’s Internet of Things Foundation

= Secure Device Registration

= Scalable Device Connectivity
= Historian

= Visual wiring

= PAYG SaaS pricing - =
= Powered by IBM MessageSight technology -~ BM Bluemix

www. bluemix.net™

Simple APIs * Compose

—_———

--------------------------------------------------------------
lllllllllllllllllllllllllllllllllllllllllllllllllll

----------------------

31 Mobile & Internet of Things © 2015 IBM Corporation
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Exkurs: Internet of Things
loT becomes a Composable Business

loT end-end solutions

Connected appliance solutions, Smarter home solutions...

EST APIs

L
—
ved

E®@®@®LQLE

loT-related Bluemix services

Rules, Push, Geo location, Analytics, Asset management, Predictive Maintenance...

Realtime MQTT APIs REST APIs

App tips open
community

Device recipe
open
community

Devices & Gateways

32 © 2015 IBM Corporation
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Exkurs: Internet of Things
IBM Bluemix — How to build a smarter App




34
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Exkurs: Internet of Things

IBM Internet of Things Foundation

= |BM Bluemix

Internet of Things on
Bluemix

Rapidly compose and extend
apps that take advantage of

data and analytics from your
connected devices and sensors.

TRY ITOUT

CASE STUDIES UNDERSTAND IT TRY IT OUT

j

LOG IN

GETTING STARTED

© 2015 IBM Corporation
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OO
" 000
o 00

Your device or gateway

We start with your devies, be It a sensor, a gateway or something else.
To find out how 1o get it connectad, search oUr recipes.

35 © 2015 IBM Corporation
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OO
" 000
o 00

Your device or gateway

We start with your devies, be It a sensor, a gateway or something else.
To find out how 1o get it connectad, search oUr recipes.

MQTT

Your device data ls sent securely up to the cloud using
the open, lightwelght MCIT T messaging protocol.

36 © 2015 IBM Corporation
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OO
" 000
o 00

Your device or gateway

We start with your device, be It a sensor, a gareway of something else.
To find out how 1o get it connactad, search our reclpes.

SF © T4

IBM Internet of Things Foundation

Thiz |2 the hub of all things IBM loT. Thiz |z where you can
getup and manage your connected devices ao that your
apps can accese thelr Ive and historlcal data.

MQTT

Your device data ls sent securely up to the cloud using
the open, lightwelght MCIT T messaging protocol.

& © 2015 IBM Corporation
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OO
" 000
o 00

Your device or gateway

We start with your device, be It a sensor, a gareway of something else.
To find out how 1o get it connactad, search our reclpes.

MQTT

Your device data ls sent securely up to the cloud using
the open, lightwelght MCIT T messaging protocol.

= OO

IBM Internet of Things Foundation

REST & Real-time APls Thiz |2 the hub of all things IBM loT. This Is where you can
Use our secure APIs 10 connect your apps setup and manage your connected devices 2o that your
with the data coming from your devices. apps can accese thelr live and historical data.

a8 © 2015 IBM Corporation
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OO
" 000
o 00

Your device or gateway

We start with your device, be It a sensor, a gareway of something else.
To find out how 1o get it connactad, search our reclpes.

MQTT

Your device data ls sent securely up to the cloud using
the open, lightwelght MCIT T messaging protocol.

= OO

IBM Internet of Things Foundation

REST & Real-time APls Thiz |2 the hub of all things IBM loT. This Is where you can
Use our secure APIs 10 connect your apps setup and manage your connected devices 2o that your
with the data coming from your devices. apps can accese thelr live and historical data.

= &

Your application and analytics

Create applications within IBM Bluembe, another cloud,

39 or your own senvers 1o Interpret the data you now have access ol © 2015 IBM Corporation
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Exkurs: Internet of Things
Device Recipes make it faster
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-~ o

4
’ Texas
Instruments

SensorTag +
v, BeagleBone /

-~

/4
" Texas
Instruments Raspberry Pi

SimpleLink Model B

£¥) Internet of Things
Use my own

device

Al
Device [
App
Bluemix 5

Reference

Q Search by maker or device model

*Connect

Ready to connect a device or create an app?

Search our device or app recipes below to find a guide that suits you:

Or Simulate a device Can't find device?

Intel

Intel Gateway
Solutions

Intel® Gateway Solutions for
the loT This recipe has
been provided by an IBM
Business Partner Use an
Intel® Gateway. .

Arduino Uno

Arduino Uno Connect your
Arduino Uno device to the
IBM Internet of Things
Foundation. Ingredients
Hardware Requirements -

Connect
Registered
Devices

Connect Registered
Devices You have a
different type of device? A
recipe might not be
available vet, however, you

MultiTech
MultiTech —
MultiConnect
Conduit

MultiConnect Conduit This
recipe has been provided
by an IBM Business Partner
Use a MultiConnect Conduit
to connect anv serial ..

\ I I If |

© 2015 IBM Corporation
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Exkurs: Internet of Things

Application Connection *Connect
v Publish the same data v Visualisation on app
to many applications or Brower based
with MQTT interface

App on Bluemix

v Access control via
Application Registration
& Secure Token

v" Compose with other loT
Services in Bluemix

v e.g. HD Insights,
Notification services,
Twitter analytics

41 © 2015 IBM Corporation
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Exkurs: Internet of Things

Beis pie | IBM and OhicHealth

that w IR IMProve Comy nce with hand washing stancar

How it works

Wireless sensors arc us Radio Froquoncy Idenuncabon

{o detect \ pital staff (RPID} j othe re 1te
Wways o 2cied through awireless e
1 o
t ( ] St

cloud based
technology

Tho bnfort o e
ti i to ed for real-time
foodbcck, on don\qnd reports,
presentations and canplxmce
studxos hospita
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|IBM Bluemix

IBM Bluemix

The Digital Innovation
Platform

GET STARTED FREE

BUILD EXTEND SCALE

Build your apps, your way.

IMUNITY

Congratulations to the
Node.js Community!

IBM is thrilled to become a platinum sponsor

of the Node_js Foundation.

INTEGRATE FEATURED

Use a combination of the most prominent open-source compute technologies
to power your apps. Then, let Bluemix handle the rest.

Link:

http://www.ibm.com/bluemix

Instant runtimes

App-centric runtime
environments based on Cloud
Foundry.

iy

CLouD
FOUNDRY

Check out runtimes on Bluemix

IBM containers

Portable and consistent
delivery of your app without
having to manage an OS.

e

docker

Check out containers on Bluemix

Virtual machines

Get the most flexibility and
control over your environment
with VMs.

& openstack

POWERED

Ms

m

© 2015 IBM Corporation
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IBM Internet of Things Zone auf Bluemix

=  IBM Bluemix [ Log

Internet of Things on &
Bluemix o

IBM Internet of Things
Rapidly compose and extend Foundation
apps that take advantage of
data and analytics from your

connected devices and sensors.

CASE STUDIES UNDERSTAND IT TRY IT OUT GETTING STARTED

CASE STUDIES UNDERSTAND IT TRY IT OUT o) )) D

Let us help you get started

Go to the Catalog and add the Internet We have a partner program for loT, With your connected devices you can
of Things service. You can bind it to an along with a set of verified instructions, go back to Bluemix to build your app
existing app. or leave it unbound. or 'recipes' for connecting devices, using secure REST APIs to connect with
I T Z n In BI m IX sensors and gateways. the data coming from these devices.
0 0 e ue From your dashboard, open up the
. . . service and launch the Internet of The partners include ARIM. B&B Extend the app with the ever growing
I b m b I Z/trv Iot Things Foundation portal to start Electronics, Intel, Multi-Tech Systems number of Bluemix services
L connecting your devices. and Texas Instruments.

oder I:E @

https://bluemix.net/solutions/iot

| GO TO SERVICE | | VIEW RECIPES | | VIEW DOCS |
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IBM Watson Analytics

X Hide panel

Learn more about

Watson Analytics

Play Video

TUTORIAL TUTORIAL

Get started with Watson
Analytics

Load your data

Welcome

(€]

Ask questions and interact with the
results to discover patterns and
relationships that impact your
business.

Explore

Assemble

Create interactive and engaging
dashboards and infographics and
tell persuasive stories to share and
communicate with others.

TUTORIAL

Create a prediction

Predict @

Find predictive insights hidden in
your data. Learn what drives each
behavior and outcome - and take
your next steps with confidence.

Refine

Enrich and tune your data to
discover patterns and get new
perspectives on your business.

TUTORIAL

Create an exploration

Link:
http://www.ibm.co
m/analytics/watson

-analytics/

© 2015 IBM Corporation
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,Big Data” University

& BIG DATA UNIVERSITY

« ShareThis' [ Like

Learn From the Industry’s Best

Join 26 483 7 registered members and put your career on the right track [FSigaupmows

Just released!

Register now!

Spark Fundamentals Il

Who We Are

Learn more »

47

Our Mission

Make Big Data and Data Science education
available to everyone, and start a journey of
discovery to change the world! Big data
technologies such as Hadoop and Spark
paired with Cloud Computing can let even
students explore data that can lead to
important discoveries in the health industry, the
environment, and any other area you can think

A bunch of new and experienced Hadoop.
Spark. Big Data. Analytics and Data Science
enthusiasts who want to learn, contribute. and
network with others with similar interests. Our
community includes open source enthusiasts
the academia, professionals, and companies
including IBM, MetiStream, and DataCamp

Big Data use cases »

Featured Courses

Spark Fundamentals I
Spor with James Priebe, Henry
Quach

Data Science
Methodology
with John B. Rollins

m Introduction to R

can dmmamblanm Sarmalicsam

Our Courses

They are mostly free, developed by

experienced professionals and teachers, and
nicely structured. Most courses include hands-
on labs that you can perform on the Cloud. on

Docker, or VMWare images. or by locally
installing the required software. Pass the
course test to print your certificate of
completion, and to receive and industry-
recognized badge!

Course catalog »

Link:
http://bigdatauniversity.co
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Axel J. Schwarz

Mobik: +49 171 5619419
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Quellen und Referenzen

Literatur/Blog-Beitrage

= Ryan Baxter: Bluemix and the Internet of Things
http://ryanjbaxter.com/2014/07/16/bluemix-and-the-internet-of-things/

= Bernard Marr: Spark Or Hadoop -- Which Is The Best Big Data Framework?
http://www.forbes.com/sites/bernardmarr/2015/06/22/spark-or-hadoop-which-is-the-best-big-data-framework/2/

= Paul Miller - IBM Backs Apache Spark For Big Data Analytics
http://www.forbes.com/sites/paulmiller/2015/06/15/ibm-backs-apache-spark-for-big-data-analytics/

Videos
= |BM IBM Big Data: How it works - https://www.youtube.com/watch?v=u5jWC89xBz|
= What’s the Scoop with Hadoop? - https://www.youtube.com/watch?v=BcGqiJXcDo8

= How to build a smarter app - https://www.youtube.com/watch?v=E5TKNbWI2Co

= Learn how to create a mobile app quickly using IBM BlueMix! - https://www.youtube.com/watch?v=DbXN2mz90b0

= |BM Emerging Technology - Node-RED: http://nodered.org
= |BM developerWorks - loT: https://www.ibmdw.net/iot/

= |BM developerWorks - Build a cloud-ready temperature sensor with the Arduino Uno and the IBM loT Foundation:
http://www.ibm.com/developerworks/cloud/library/cl-bluemix-arduino-iot1/index.html Bluemi

Bildquellen

= |BM sowie lizenzfreie digitale Bilder der Medien-Bibliotheken: 123RF (http://www.123rf.com) und Stock.XCHNG
(http:///www.sxc.hu).
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