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Fakten:

= Seit 1999

= Spezialist fiir Data-Warehouse, Big-Data- & Data-
Analytics-Losungen

= 73 Mitarbeiter

= Top kununu-Bewertungen 4,4 Auszeichnungen:
* Microsoft Gold Kompetenz Data Analytics

= 70.000 Beratertage Erfahrung

* Microsoft Gold Kompetenz Data Platform

= 700 Einzelprojekte » Microsoft Silber Kompetenz Cloud Platform

. « Microsoft Frontline Partner of the Year (2012
Microsoft | | (2012)

Gold Data Analytics
Partner | couoes atiorn ﬂlﬂ L')' !L ) + Zertifizierung nach Hichert/IBCS
Gold Cloud Platform HORTONWO RKS

B® Microsoft
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Unser Portfolio

Data Analytics Platform

Bl und Big Data werden in Unternehmen oftmals als getrennte Themen
betrachtet. Jedoch ist es in vielerlei Hinsicht sinnvoller, die beiden
Welten zu vereinen. Mit der ORAYLIS Data Analytics Platform bauen wir
fur Sie eine flexible DWH-Architektur auf, die genau auf lhre
Anforderungen zugeschnitten ist und in alle Richtungen erweitert
werden kann.

Data Driven Innovation

Stetig wachsende Datenbestande bieten das Potenzial fiir innovative
Produkte und Dienstleistungen. Im ORAYLIS Business Innovation Labs
erforschen wir gemeinsam lhre Daten nach Erkenntnissen, die eine digitale
Transformation Ihres Geschafts sowie Vorteile gegeniiber dem Wettbewerb
ermadglichen.
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,Every industry Is now a software industry where they are building these systems of
Intelligence... provide SaaS services that go along with your products.” - Nadella

‘Ours is not an industry that respects
tradition - it only respects innovation”

Satya Nadella, CEO

=" Microsoft




Dream for decades... will it ever come true?
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Dream for decades... will it ever come true?
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Kevin Kelly, founder of Wired Magazine: Singularity is the point at which "all the change in the
last million years will be superseded by the change in the next five minutes.’
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Competing over Analytics has become more important than
Competing over Products

YNRAI LIO
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Competing over Analytics has become more important than
Competing over Products
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i= Product catalogue Smmneos St

o x Groundwater supply
GRUNDFOS #\
BEJTHINKY INNOVATE)

Industrial applications

Dosing & Disinfection

Renewable energy systems

Solar and wind sys

v
W4 FOosannus

0
3
c
z
o
n
[}
)

7 . SOsaNNUD
A . SOosanNny
~N L

%%
A

Motors

ORAYLIS

Business Intelligence



Internet of Things Prognose

. THE INTERNET OF THINGS oo ()

AN EXPLOSION OF CONNECTED POSSIBILITY .
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Traditionelle Daten vs. Big Data

Big Data / ,Neue Datenquellen”:
Kundenbindungsprogramme, Sensordaten

Datenmenge
bzw.
Komplexitat

Traditionelle Daten:
ERP, CRM, PPS

Zeit




From the Realtime Enterprise to the Predictive Enterprise

Traditional Bl
(Batch)

—  Lambda Architecture

Monitoring Bl
(Realtime)

Predictive Bl
(Machine Learning)

ORAYLIS
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Cloud != Cloud

Cloud Models

On Premises Infrastructure Platform Software
(as a Service) © (as a Service) (as a Service)
- m —
Applications Applications % Applications Applications
£
. :
. 2 T
i :
- -
o Middleware 2 Middleware Middleware Z Middleware %
© QO
c = o
e - 0/S 0/S 0/S Q@ O/S -3
o
g ’ 16 o <
2 Virtualization 2 Virtualization gt} Virtualization g
Q
® < 8
~ g
0
— | — 0

22 Windows Azure
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Democratization of Technology — Now it's just about the Business Idea

Democratization disrupts this exclusivity with
products that are often less expensive, integrate more
easily in the corporate datacenter and, importantly,
are accessible to mainstream information workers
and developers using the skills they already have.

ORAYLIS
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loT Suite = Solution Accelerator

It's not a service. It's a solution accelerator.

Secure 0 Fast Open Scalable
End-to-end Start in minutes » Connect anything

Grow effortlessly

Millions of devices, terabytes of
data, on-premises and in the
cloud, in 30 regions worldwide

Devices Gateways Data Insights Action People

From endpoint and connection Preconfigured solutions for the Any device, OS, data source,
through to data and the cloud most common |oT scenarios software, or service

From endpoint to insight to action, across the enterprise, and around the world

Q Magic Quadrant Leader, Business Intelligence and Analytics Platforms*

é_é_ Built on the industry’s leading cloud Cf:)




Microsoft Azure Porta

Microsoft Azure MNew > IntemetofThings > HDInsight > Basics > Cluster configuration O Search resources x [ > 20 @ J-KTDEhner‘to@Rz:ﬁz'lg-:::

NE 8 x Internet of Things B x HDInsight B x Basics B X Cluster configuration
D Crenn All dashboards

: Cluster name TYPE
) Search the marketplace Quick create | Custom (size, settings, apps)
Enter new duster name Shared dashboards

-azurehdinsight.net Cluster configuration s
MARKETPLACE REATUREDAMS Subscription Subscriptions: Al
Basics Cluster type @ Operating subscription? 5

Compute - Lo 1 Configure basic settings PR w—

Cluster type ® Hadoop

Configure required settings HBase
Storm

Spark * Reifenh&user

Networking Filter dashboards...
Storage

Cluster login usemame ® RS
Web + Mobile o ‘ |erve; ..
min nteractive Hive (PreYiew) BD-Dashboard

Datab: Kafka (Preview)
atabases Cluster login password @

Data + Analytics

Al + Cognitive Services d TaeEras e mE Secure Shell (S5H) usemname &

minutes to create. sshuser
Intemnet of Things
Stream Analytics job Use same password as cluster login ®
Enterprise Integration Unlock r e insights from
streamins Resource group @
Security + Identity O Createnew @ Use existing

Developer tools Machine Learning Workspace

. tai rh Location
Monitoring + Management

Add-ons

Machine Learning Web Service

Containers iy . .
r machine Click here to view cores usage.

Blockchain

HDInsight

Mi

HDlInsight

Cloud-based Big Data service.
Hadoop and other popular big data
solutions.

Data Factory
Mi

SQL Database DataStax Enterprise
L — —
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Microsoft Azure loT Services

Devices Device Connectivity Storage Analytics Presentation & Action

0T Event Hubs @ SQL Database i Machine @ App Service
=] [ C

Learning

_ Table/Blob
% oo} loT Hubs @ Storage

Stream
Analytics

Z
Service Bus s DocumentDB HDInsight Notification
{ } L) /) HUbS

Power Bl

External Data
Sources

External Data

Data Factory Mobile Services
Sources

Data Lake Analytics
Data Lake Y BizTalk Services




Microsoft Azure Data Lake

N Ingest data Process data Download data
i _
Business Bulk Ingestion e, _ Azure.
apps Data Lake Analytics ~ ‘¥9%  HDInsight
Azure Developer
Data Factory SDKs Bulk Egress
== Portal & Apache
—_ ort: pac Azu
] ! re Developer
'% I:"‘ Tools W DistCp, Sqoop — Data Factory SDKs
Custom AdICopy Import/Export Portal & Apache
Service EE Service Azure Data Lake Store I:i Tools DistCp, Sqoop
; : : AdICopy Import/Export
Event Ingestion Visualize data Cervica Canvice

Azure ML B Azure
Sensors 5; STORM i DW _@_ Power Bl

. Data Factory
and devices -
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loT Suite: Vorkonfigurierte Losungen

Microsoft Azure loT Suite Jens Krohnert *)

ORAYLIS GMBH

Losungstypen

Remoteliberwachung Verbundene Factory Vorbeugende Wartung
Verbinden und tiberwachen Sie lhre Gerate, Beschleunigen Sie lhren Weg zu Industrie Sehen Sie Wartungsbedarf voraus, und
um ungenutzte Daten zu analysieren und 4.0 - verbinden, Giberwachen und steuern vermeiden Sie ungeplante Ausfallzeiten
Geschéftsergebnisse durch die Sie Industriegeréte tiber die OPC UA, um durch das Verbinden und Uberwachen lhrer
Automatisierung von Prozessen zu Einblicke zu erhalten und so die Geréte flr die vorbeugende Wartung.
verbessern. Produktivitat und Rentabilitat des Betriebs

zu férdern.

Auswahlen Auswahlen Auswahlen

ORAYLIS

Business Intelligence




loT Suite: Vorkonfigurierte Losung vs. Manuelle Architektur

Vorkonfigurierte Losung: Predictive Maintenance

« Ausgabedaten von Stream Analytics-Auftragen in der Blob Storage-Einheit
« Restlebensdauer und Zyklusanzahl pro Flugzeugtriebwerk

Azure ML

Azure
Stream

Analytics
Job 1
Device

Info Wet Job

Web Job

Simulated
Device

Document
DB
(Device
Registry)

Azure
Storage

Lo g | [ .

ORAYLIS
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loT Suite: Vorkonfigurierte Losung vs. Manuelle Architektur

Vorkonfigurierte Lésung: Remoteiiberwachung el

(Device
Registry)

* Anzeigen von Telemetriedaten und Alarmverlauf in einem Dashboard
« Bereitstellen von neuen Geraten

« Verwalten und Uberwachen von Geréten

« Senden von Befehlen an bestimmte Gerate
Verwalten von Regeln und Aktionen

10T Hub

Azure Stream
Analytics

Simulated
Device

AZure Storage
Blok)

Device to View: | SampleDevice001_643

Telemetry History

® Humidiy @ Temprras

Alarm History

Min of device humidity Average of device humidity

ORAYLIS

Business Intelligence
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loT Suite: Vorkonfigurierte Losung vs. Manuelle Architektur

Telemetry path

Vorkonfigurierte Lésung: Connected Factory Vi Series insighis
i
« Verbinden von OPC UA Servern uber Azure IoT Gateway OPC UR Server T MES
« Einfache Auwahl von OPC Messpunkten zur Ubernahme SOPCUA Wi
« Direkte feingranulare Analyse in Azure Time Series Insights — “#OPC UA
« OPC _CaII_s zur Remote Steuerung opc berver com e !
» Konfigurierbares Portal “OPC UA 1 Control path
—P—> 4——»:)\ <
loT Edge with loT Hub Web App hosting
OPC UA Server OPC Proxy & Solution Dashl;oard &
Factory Locations “#9PC UA OPr\CA s:s::sher OPC UA C&ext
Normal  Munich “#OPC UA

Normal Cape Tawn

Linux VM (with multiple assembly lines)

Normal Mumbai
Normal Seattle Bearings

Normal Beijing Air conditioning syst...

Normal Rio De Janeira Suspension system

Connected to OPC server : opc.tepy//scada2194.munich0.corp.contose:51210/UA/Munich/ProductionLine0/AssemblyStation
Roat &

Overall Equipment Efficienc Key Performance Indicators
y Y

Owverall Efficiency Availability Performance Quality Units per hour kWh per hour

‘ 84.0% ‘ 99.6% ‘ ‘ 90.0% ‘ 93.8% ‘ ‘ 2509 ‘ 1861.5

ORAYLIS
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Lambda Schritt 1: Realtime — Hot Path




Mitmach-Demo mit [hrem Smartphone

=

00000 im % 1051%m )

bi.oraylis.info &

ORAYLIS

Business Intelligence

E.

https://bi.oraylis.info/usg

Im Browser ihres Smartphones eingeben

Sent: Latitude: 51.273245629493104
Longitude: 6.767734099136301

Geokoordinaten auf Anfrage erlauben

Iteration: 13 . s 1 - 1

Your IP: 80.156.238.90

START SENDING driicken ShaER

Shakes / Iteration: 1.9
How do you like IoT?

® 7

Alle 10 Sekunden wird dann gesendet (Iterationen) < M = “ > * oS 93
o

ORAYLIS
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https://bi.oraylis.info/usg

Betriebssystemplattformen

Die Azure laT-Bibliotheken wurden auf dekiolg
Linux-/UNIX-Betriebssystemplatiformen
Debian Linux
Fedora Linux
Raspbian Linux
Ubuntu Linux

Yocto Linux

Windows-Betriebssystemplattformen
Windows Desktop
Windows loT Core

Windows Server

Andere Plattformen

mbed

ORAYLIS

Business Intelligence

MEXCOM MISE 50C
Pacific Contrel Systerns G2021E5S
PAMASONIC Toughpad FZ + F1

\aspberry Pi 2
Samsung ARTIK

PR - -
SOTEC CloudPlug

Version
10
10

2012 R2

Wersion

Field-Gateway Architektur

Windows 10 laT Core
Ubuntu

Windows 10 laT Maobile

Enterprise

Rasphbian

Windows 10 loT Core
Fedora

‘OCTO

TIRTOS 2 [

Linux Angstrom(Yocto)

(]
4k

(]

i
Ak

C, JavaScnpt,
lava

C, JavaScnpt, C#

(]

(]

(]

Javabeript, Java

Device

loT Client

Device

loT Client

Device

Device

O

Device
e

.
Device

% Protocol A
Telemetry

Field
Gateway™

Protocol A
Ingestion

Operating System
(Windows, Wind River, Ubuntu, etc)

1
Field M
Gateway*

Internet ready
Protocol
(eg. MQTT)

Telemetry

Custom
Cloud
Gateway

Custom
Cloud
Gateway



loT Device Katalog

Azure Certified for loT-Geratekatalog — Vorschau Partnerdashboard

A X . Microsoft
Finden Sie |hr loT-Gerat Azure

Certified loT devices and starter kits tailored to your needs

0

Become a Partner Weitere Informationen

Azure loT Starter Kit Azure loT Starter Kit Azure loT Starter Kit Azure loT Starter Kit Azure loT Starter Kit

» Microsoft Azure loT Starter Kit EMW3166 loT Wi-Fi node based on Amplified-FATBOX-G3 M5Stack lot kit PMC-5231

» Branche STM32 NUCLEOL476RG

» Geratetyp @

» Getestete kompatible Sensoren ﬁ ‘
e 4

» Getestete integrierte Sensoren R & &7 A 5

» Betriebssystem

» Konnektivitat
MCCHIP ‘ AMPL'FIED SJJ \eve
» Secure Hardware o v/ ENGINEERING o

» E/A-Hardwareschnittstellen Azure loT Starter Kit Azure loT Starter Kit Azure loT Starter Kit Azure loT Starter Kit Azure loT Starter Kit

» Chiphersteller CPS 200 WISE-5231 Sparkfun-ThingDev Raspberry-Pi3 Intel NUC

» Programmiersprachen

M
» Industrial Protocols RO ’ -
WISE-5231
» Industriezertifizierung
'
» Cloudprotokoll
» Geografische Verfligbarkeit —

ORAYLIS https://catalog.azureiotsuite.com/
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Oraylis Referenzprojekt loT

= Spezialist flr innovative Losungen flur Mess- und
Regeltechnik im Bereich Wasseranalyse

= 70 Jahre Erfahrung in der Herstellung von
Instrumenten, Sensoren und Systemen “Made in
Germany”




Oraylis Referenzprojekt loT
Realtime Monitoring

Predictive Alarming
Predictive Maintenace

= 12.08.2014

Instruments Sensors

verage of Diff_Measurement_E } i e
Al

008 -

007 A

0,06

005

004

003

001

002000 o7emi0 072020 072080 072040 07:20:50
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Architektur Step 1 Realtime

&) Power BI

A

« Event Hub
*  Output Consumer Group

* Stream Analytics
* Input Event Hub Consumer Group
 Input Reference Data

 ,Complex Event Processing” (SQL) :
—_— ——loin Refrence uaw—bﬁ »
¢ OUtpUt Power Bl OnPrem Reference Data Stream Analytics Historical Stream Data
« Ouput Blob Storage o I
« Power Bl —

« Real Time Dataset

« Data Factory

e (Gateway to OnPrem SQL Server e
y Q .
« Orchestrate Reference Data Pull -

loT Device




E -+ & B =20 8 & ©

e

O & 0 ¢

® Ko

RAYLIS
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ft AZure Allresources » loTchallengedabromberg

All resources # X
ORAYLIS GmbH

+ Add Columns D Refresh

Subscriptions: —Don't see a

subscription? 5

Filter by name...

83 items

NAME

‘@ Defaultl
B NorthEurapePlan
AUTOMATION ACCOUNT
s Autoshutdown
CLOUD SERVICE (CLASSIC)
& oTDemoSystem
DATA FACTORY
g AeureCosteTL
DATA LAKE STORE
oraictdemo
EVENT HUB
analyticlab
iotchallenge
loTchallengeOabro--

lotMobileTracker-A-

OraloTHub

LOG ANALYTICS

. loTchallengeOabromberg

Event Hub - PREVIEW

Search (Ctrl+/)

QOverview
Access control (IAM)
Tags

3 Diagnose and solve problems

SETTINGS

¥ Shared access policies
4 Scale

Il Properties

ﬂ Locks

B Automation script

ENTITIES

& Event Hubs

MONITORING
lii Metrics

B Diagnostics logs

SUPPORT + TROUBLESHOOTING
%? Resource health

& New support request

Azure Event Hub

+ Event Hub @ Delete

Essentials ~

Status

Active

Location

‘West Europe

Subscription name (

OR

Subscription 1D
dbe0024e-603d-45e4-8660-dba3fc0886ea

NAMESPACE CONTENTS PRICING TIER NAMESPACE STATUS
1 evenr wus STANDARD ACTIVE

Metrics

4

/o Search resources

THROUGHPUT UNITS
Tunr

Connection String

Throughput Units

X

®> %00

J.Kroehnert@oraylis.de
ORAYLIS GMBH

# X

INCOMING SEND REQUES._

54

iotchallenge

MESSAGE RETENTION

PARTITION COUNT

B8



Azure Event Hub Konfiguration

Microsoft Azure Allresources > loTchallenge0abromberg > iotchallenge - Properties L Search resources x @ > £E>:3 @ @ J'K"’Ehnertd@“‘:z)s’isl-l‘:: e)

ill iotchallenge - Properties # X
|

Event Hub - PREVIEW

Search (Ctri+/) H Save changes 3 Discard changes

Event Hub state

5 Overview - N
Active | Disabled

# Diagnase and solve problems
Partition Count @

SETTINGS

¥ Shared access policies
Message Retention @

Il Propesties 1

& Lo Archive

B Automation seript On Off

Time window (minutes)

ENTITIES

& Consumer groups Size window (MB)

SUPPORT + TROUBLESHOOTING
& New support request

Storage Account
Sample Archive file name formats
Archive file name format @

E.g. loTchallengeDabromberg/iotchallenge/0/2017/5/9/14/25/12

RAYLIS 34
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Stream Analytics Inputs mit Referenzdaten

OraylisGeoTracking

Overview
Activity log

8 1] 2. 3, D
Access control (LAM) Monday, 18 April 2016, 13:41:47

Thursday, 9 March 2017, 10:41:39
Tags

L pu
}'\ Diagnose and solve problems : Friday, 9

dbe0024e-603d-45e4-8660-dba3fc0886ea
SETTINGS

Job Topology
&8 Locks

Inputs Qutputs
JOB TOPOLOGY

= Inputs 3 = 2 e
B8 Functions DataStream history DIESREET o= ZozTiiel

Query bz HeLiEITT Devices Reference Blob storage

= Outputs i Locations Reference Blob storage
Monitoring

CONFIGURE InputEvents, OutputEvents and one more metric past hour
Scale
Locale

Event ordering

= Error policy

‘GENERAL
Tools

i= Properties 15:45 16

INPUT EVENTS OUTPUT EVENTS RUNTIME ERRORS

174 174 0

Business Intelligence




Microsoft Azure Basicsample » BasicSample

BasicSample
Query

+ Hsae Qo
= « — Inputs (3)

i- DataStream
™ Devices
™ Locations

+ = Outputs (2)

™ history
PowerBITT

[
e
L

E <+ & 8 =

i

RAYLIS

Business Intelligence

Stream Analytics Abfrage mit SQL

/O Search resources Q 7 @ @ @

J.Kroehnert@oraylis.de
ORAYLIS GMBH

X

Need help with your query? Check out some of the most common Stream Analytics query patterns here.

stepl

t8.Time, T@.DeviceID,TO.Temperature, ‘ppm’ = te.Alarm=1 OR t@.Alarm=2 OR t@.Alarm=3 0.00 te.ppm
tatus’ t82.Deviceid is null Offline’
t1.Deviceid is null AND t@.Alarm = @

te.Alarm > B 1ee

,t8.Alarm,T1.Name,T1.City, T1.Product,t2.state,t2.contact,t2.fon,t2.mpb

e Connected” te.Alarm = 1 No te.Alarm = 2 te.Alarm = 3 Calipn

Min Temp®, 183 ‘Max ppm', 2.55 Target ppm°,cast(Datepart( ,te.Time) nvarchar(max)) ,cast(Datepart(Mif

DataStream TO Time

left JOIN DataStream T@2 Time

left join Devices T1

left Join Locations T2
Te2.DeviceID is null

Union

To.deviceid = T@2.deviceidOAND DateDiff(
Te.deviceid = T1.deviceid

T1.City = t2.City I

, T@, Te2) BETWEEN 1 AND 3@

t8.Time, T@.DevicelD,TO.Temperature, ‘'ppm’ = te.Alarm=1 OR t@.Alarm=2 OR te.Alarm=3 ©8.080 te.ppm ,te.Alarm,T1.Name,T1.City, T1.Product,t2.state,t2.contact,t2.fon,t2.mo
t1.Deviceid is null AND t@.Alarm

te.Alarm > 8 108

te.Alarm = 1 ‘N te.Alarm = 2 "Cleaning’ te.Alarm = 3 Calipn

Min Temp®, 183 “Targ - ‘Min ppm® . . ‘Target ppm’,cast(Datepart( ,te.Time) nvarchar({max)) ,cast(Datepart(Mif
DataStream T@ Time

left join Devices T1
left Join Locations T2

)

Te.deviceid = Ti.deviceid
T1.City - t2.City

PowerBITT stepl

history stepl

36



Stream Analytics Best Practices

= Pivotisieren durch Tumbling Window

with pivotdata as (
Select System.Timestamp AS timecreated,T®.location,T@.organization,T@.displayname,
3 B.88 as AVG_Temperature,
4 8.88 as AVG Humidity,
5 B.88 as AVG_Pressure,
6 8.80 as AVG _Altitude,
7 SUM(CASE TO.measurename WHEN 'Temperature' THEN TO.value ELSE ©.8@ END) 'Temperature',
8 SUM(CASE TO.measurename WHEN '"Humidity' THEN T&.value ELSE ©.88 END) ‘'Humidity',
9 SUM(CASE T8.measurenams WHEN "Pressure’ THEN T8.value ELSE 8.88 END) 'Pressure’,
18 SUM({CASE T8.measurename WHEN "Altitude' THEM TO.wvalue ELSE ©.88 END) 'Altitude’
11 FROM EHoraweatherstation T8 TIMESTAMP BY timecreated
12 Group by T8.location,T@.organization,T@.displayname, TumblingWindow(second, 2)

13 ),
14 avg wvalues as
15

16 Select System.Timestamp AS timecreated, location,organization,displayname,

ORAYLIS 37
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Stream Analytics Best Practices

= Join des Stromes mit sich selbst: Anderungen verfolgen

Sie bendtigen Hilfe bei lhrer Abfrage? Einige der gangigsten Stream Analytics-Abfragemuster finden Sie hier.,

1 with stepl as

2

3 Select

4 t@.Time,T@.DeviceID,Td.Temperature, 'ppm’ = case when t@.Alarm=1 OR t@&.Alarm=2 OR t8&_Alarm=3 then ©.88 else tO.ppm end,td®.A
5 ,'Status’ = Case when t82.Deviceid is null then 'Offline’ else "Online' end

6 ,"AlarmDesc’ = Case when tl.Deviceid is null AND te@.Alarm = @ then 'MNew Device Connected®' when t@.Alarm = 1 then 'No Water'
7 ,'Alarmval’ = case when t@.Alarm > @ then 188 else -1 end

8 ,188 as 'Offline’

9 ,128 as 'Max Temp', 8 as "Min Temp', 183 as 'Target Temp', 2.8 as "Min ppm', 3.8 as "Max ppm', 2.55 as 'Target ppm’,cast(D
1@ FROM

11 DataStream T@ TimeStamp by Time --DataStream from Eventhub

12 left JOIN DataStream T2 TIMESTAMP BY Time ON To.deviceid = Te2.deviceidAND DateDiff(second, T®, TB2) BETWEEN 1 AND 3@ ,
13 left join Devices Tl on T@.deviceid = Tl.deviceid --ReferenceData

14 left Join Locations T2 on T1.City = t2.City --ReferenceData

15 where T82.DevicelID is null

16 Union

17 SELECT

ORAYLIS
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Stream Analytics Best Practices

= Last-Funktion: z.B. Werte fortschreiben (auch bei Abbruch des Stroms)

Sie bendtigen Hilfe bei lhrer Abfrage? Einige der gangigsten Stream Analytics-Abfragemuster finden Sie hier,

1 Select Timestamp ,serial,

last(value) OVER (PARTITION BY serial LIMIT DURATION(hour, 24) WHEN description "temp_vts_r_hk2') as’'temp_vts_r_hk2°,

3 last(value) OVER (PARTITION BY serial LIMIT DURATION(hour, 24) WHEN description = "system_konfiguration drbhp') as '"system konfiguration_ drbhp'
From Eventhub

™)

¥ g

ORAYLIS 39
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Microsoft Azure BasicSample > BasicSample

BasicSample
Query

Hsave Qi
~ = Inputs (3)

it DataStream
™ Devices
™ Locations

+ = Outputs (2)

™ history
PowerBITT

RAYLIS

Business Intelligence

Stream Analytics Abfragen fiur Outputs

/O Search resources

Need help with your query? Check out some of the most common Stream Analytics query patterns here.
stepl

t8.Alarm=1 OR t@.Alarm=2 OR t@.Alarm=3 0.88

t8.Time, T@.DevicelD,TO. Temperature, ‘ppm’ =
'Online’

t02.Deviceid is null Offline’
tl.Deviceid is null AND t@.Alarm = @
te.Alarm > © 1ee

te.Alarm

,100
,120

Min Temp®, 183 "Max ppm’, 2.55

DataStream T@ Time
left JOIN DataStream Te2
left join Devices T1
left Join Locations T2
Te2.DeviceID is null

Time Te.deviceid = T@2.deviceidOAND DateDiff(
Te.deviceid = T1.deviceid

T1.City = t2.City

Union

t@.Alarm=1 OR t@.Alarm=2 OR t@.Alarm=3 0.00

t08.Time, T@.DevicelD,TO. Temperature, 'ppm’ =

nline’ ‘Status’
tl.Deviceid is null AND t@.Alarm = @ 'New Device Connected’ té.Alarm = 1

te.Alarm > 8 1ee

Min Temp®, 183 "Max ppm’, 2.55

DataStream T@
left join Devices T1
left Join Locations T2

)

T1.City = t2.City

PowerBITT stepl

history stepl

te.ppm

ppm’ ,cast(Datepart(

te.ppm

Time
Te.deviceid = T1.deviceid I

J.Kroehnert@oraylis.de
ORAYLIS GMBH

)

X

R > & O 0O

,t8.Alarm,T1.Name,T1.City,T1.Product,t2.state,t2.contact,t2.fon,t2.mob

te.Alarm = 2 "Cleaning” te.alarm = 3 Calibr

,te.Time) nvarchar(max)) scast(Datepart(Mif

, T8, T82) BETWEEN 1 AND 3@

,t8.Alarm,T1.Name,T1.City,T1.Product,t2.state,t2.contact,t2.fon,t2.mo

te.Alarm = 2 "Cleaning” te.Alarm = 3 Calibr

,te.Time) nvarchar(max)) ,cast(Datepart(Mif
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Stream Analytics Output fir Power Bl

Power Bl

WEATHERSTATION

Microsoft Azure BasicSample » Outputs » Output details

~ loT Demos

Outputs Output details B
PowerBITT

BasicSample
(& Dashboards

+ Add ﬁ Test [ Delete

Temperature

Group Workspace
My Workspace

WeatherS

Blob storage Dataset Name

.l Berichte

Power Bl DewiceMeasures

If the dataset or table already exists in your
Microsoft Power Bl subscription, it will be
overwritten.

Table Name [ Datasets

DewiceMeasures

RAYLIS I

Business Intelligence



Visualisierung mit Power Bl

Power BI RealTimeMeasures

REALTIMEMEASURES @ wid

®

hinzufligen

Fragen

Device Overview Map Alarm History ——

@Cleaning @ New Device Connected @No Alarm @No Water

02/24/16 05:20:20 PM SN00153L19 Cleaning
time deviceid alarmdesc alarmdesc
/ S e @ Cleaning
- Asiata 02/24/16 05:20:19 PM SN00153L126 No Water @ New Desice Cor
NEUFUMDLAND UND LARRADOR time deviceid alarmdesc @ No Alam
SASKAT ~ . Mi: No Water
e e 02/24/16 05:20:17 PM SN00153L19 Cleaning @ Average of tem
\f time deviceid alarmdesc
Redmond § i 02/24/16 05:20:16 PM SNO00153L126 No Water
L time deviceid alarmdesc
MONTANA TR BARDTA b ¥ RUNTWIER
g’ Ottawa 02/24/16 05:20:14 PM SN00153L19 Cleaning
s - e time deviceid alarmdesc
s b VERMONT &
N— ( 08 520,20 PM
wrom» o o 02/24/16 05:20:13 PM SN00153L126 No Water
S @R Maine Anionid Alammadnnn
ez - VEREINIGT TAAIEN VON'A ™ Alarm History

SNDD153L104 SNOD153L14D SND0153L67

WEST VIRGINIA
MISSOUR
KENTUCKY VIRGINIA
Los Angeles
ARIZONA ~ NIW MEXICO ARKANSAS
Q SouTH CARGUINA
Toxd MissIsSIP

Cleaning
i53L5 3169
EN001 530

Sargossosee NDO153L103  SNO0153L34 SND0153L31 SNO0153L45

I
SN00153L19 o
Nassau

Golf von Mexiko Habana No Water
Havanna

MEXIKO .

. Mexiko-Stadt

)
s
I/ Belmopan Pon au-Prince
b bing — 5 ©2016 HERE 2016 Micfosaft Gorporation
fuaToas L onmuRas Karibisches Meer

Offline Status
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Lambda Schritt 2: Batch — Cold Path




Architektur Step 2 Batch

) Power BI s} Power BI

 HDInsight

|
 Nightly Batch @

* Input Blob Storage (JSON) B
«  Qutput Blob Storage (csv) |

*  Power Bl W

f
 Batch Dataset over Power Query Blob Storage e
- Data Factory i—_r. s??} :
Orchestrate nightly HDInsight OnDemand Hive Execution RQ?EZLETE RRRRRRR Sveam At strc team




HDInsight (Microsoft Brand of Hortonworks Data Plattform) — Hadoop as a Service

New » Intemetof Things » HDInsight » Basics » Cluster configuration

HDInsight [ 4 Basics O X Cluster configuration

by Mic

. . . Cluster name Learn about HDInsight and cluster versions.
Quick create | Custom (size, settings, apps)
skdfjlskjfls

.azurehdinsight.net Cluster configuration \. A\ | U
Subscription -_—
1 Basics Cluster type @ Operating system Version

Configure basic settings
Cluster type @ - Hadaop “

Configure required settings HBase
Storm

Spark

R Server

admin Interactive Hive (Preview)
Kafka (Preview)

Cluster login usemame @
Cluster login password @

S Shell (SSH [ ]
This cluster may take up to 20 ecure Shell (SSH) userame

minutes to create. sshuser

Use same password as cluster login @

Resource group @
© Create new @ Use existing

Location

APACHE

PHYENIX

Business Intelligence
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HDInsight on Demand — Azure Data Factory

L Diagramm

TT15062015

Data Factory + - R RN a L& Zuletzt vearbeitet von Thon

STARTSEITE

NACHRICHTI...

P

JURCHSUCHEN

] HivePipeline ]
OnPremiseSQLServerDataset HiveOutputBlobTableCSV

M

HivelnputBlobTable > HiveOutputBlobTable

ABRECHNUNG 0 1 Aktivitdten o) 0

SUPPORT

46




Batch Load to Serving Layer (Power Bl

W@ | H &- -
ide e —— q . 4 -
pieren 7 d / >
Einfiiger Daten Zuletzt verwendete Daten Abfragen 1 ue  Ne r Seil it eziet
r €1 abrufen~  Quellen~  eingeben b X
henablage Externe Daten
. Daten abrufen
Felder
Alles
SQL Server Analysis Services-Datenbank =
Alles A
. Oracle-Datenbank
Datei
IBM DB2-Datenbank
Datenbank
MysQL-Datenbank
Azure
; PostgreSQL-Datenbank
Sonstige

Sybase-Datenbank
Teradata-Datenbank

S8 Microsoft Azure SQL-Datenbank

Filter

&8 Microsoft Azure SQL Data Warehouse

Microsoft Azure Marketplace

Bm Microsoft Azure HDInsight

Microsoft Azure BLOB-Speicher

Bm Microsoft Azure-Tabellenspeicher
Web

@> SharePoint-Liste

& ObData-Feed v

Verbinden Abbrechen

+ Seite 1

DRAYLIS
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Batch Load to Serving Layer (Power BI)

Power Bl

Datei v Anzeigen Vv Leseansicht A,_—ITextfeId @Formen v [@EVisuelle Interaktionen

GoogleAnalyticsSample . .
socgiennalyticssamp loTShowCase2015_Historical

loTShowCase2015

Letzte erfolgreiche Aktualisierung: Sun Nov 08 2015 11:45:40 GMT+0100 (Mitteleuropaische Zeit)
loTShowCase2015_Hist...

Der Aktualisierungszeitplan ist nicht aktiviert.

kruse

LogSample DURCHSUCHEN UMBENENNEN  ENTFERNEN ZE\TP@NAKTUALI... JETZT AKTUALISIE...  SCHNELLEINBLICKE

PowerBI_BDE ‘ZEITPLANAKTUALISIERUNG

SparkDataset

SRV-01-013\TABULAR -...
Tailspin_PowerView_Sta...
Tailspin_PowerView_Sta...

Touring - Kampange (P...

71 Daten abrufen
Seite 1 =+

ORAYLIS
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Historie und abgeleitete Kennzahlen in Power B

Power Bl RealtimeDeviceMeasures* 3 + ? (-]
Datei v Anzeigen Bericht bearbeiten O Aktualisieren ;? Live-Seite anheften
E -
loT Demos "
ay name SN00153L139 Andy Ruth No Alarm Online
(Leer) Can Line 1 deviceid contact alarmdesc status
Chicago Can Line 2
Dallas Can Line 4 SN00153L139 Andy Ruth Offl offl
Dashboards b ndy Ru ne ne
R_Denver deviceid contact alarmdesc status
Detroit
Los Angeles
Missoula

Berichte

2.50 99.49

| R AR R~ <~

00 @ Offline

WA A Al | wl‘hiﬂnlﬂﬂﬁ Al

Mittelwert temperature

Datasets

71 Daten abrufen 11:50 AM 12:00 PM 12:10 PM 12:20 PM
Seite 1 Seite 2 Seite 3 Seite 4 Seite 5
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Lambda Schritt 3: Predictive / Artificial Intelligence (Al)




Data Mining Prozess

\
Validerung/
Backtesting Analyse
\ \_\
\ \
\/
Abfrage des .
Modells Modellierung
y
A
\
Training des

Modells




Architektur Step 3 Predictive

 HDInsight
 Nightly Batch
* Input Blob Storage (JSON)
 QOutput Blob Storage TrainingsData
*  Azure ML
 Train Model Predictive Alarming

 Train Model Predictive Maintenance
* Stream Analytics e
FunctionCall Real-Time Model Predictive Alarming
« Data Factory

« Batch Get Reference Data from OnPrem SQL DB
« Batch FunctionCall Predictive Maintenance

ORAYLIS

Business Intelligence

) Power BI S Power BI
Show historical Data in Powel
h
e rewer o Train *untionsaurul P
Funktionsaufruf Models -
—_— i —
Machine  Trans formed Historical Da
Learing T
o e Save transformed Data Inta Blob Storage [csw)
L/
nsform Data in HDInsight Cluste:
10 i o 10
»- — ence Date— S
01 T 01
Reference Data Stream Analytics Historical Stream Data
]
.
| ™ ]
-H
Event Hub




Azure ML (Machine Learning

Microsoft Azure Machine Learni

i 2
Training experiment Predictive experiment Properties

4 Web service output

Sample 5: Train, Test, Evaluate for Binary Classification: Weatherstation [Predictive ...  Finishec

MName

Saved Datasets

Draft saved at 17:35:38 Outputl

_;‘i TrainingData_MNEU.csv

Transforms o

.
ﬁ Trained Models
B

E\E sample 5 Train, Test, Evaluat...

if Data Format Conversions
L

E_) Data Input and Qutput Web service input
Data Transformation

9 Feature Selection

4 @ Machine Learning

Evaluate
v v
4 Initialize Model @ Apply Transformation
Anomaly Detection b 4
4 Classification
Multiclass Decision Forest

% sample 5 Train, Test, Evaluat...
Multiclass Decision Jungle LT P o

Multiclass Logistic Regression \

Multiclass Neural Network @ Score Model

One-vs-All Multiclass

Two-Class Averaged Perceptron

Twao-Class Bayes Point Machine

. Quick Help w7
Two-Class Boosted Decision Tr...
Web service output

Web i itput
Two-Class Decision Forest eb service outpu

Two-Class Decision Jungle r_a
=0 e

Twao-Class Locally-Deep Supp...
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ML Batch Funktionsaufruf in Data Factory

Datenspe_  berechnen

STARTSEITE HDInsight-Cluster o...

HDInsight-Cluster
188

EMACHRICHTI...

Azure Batch

ORAYLIS

Business Intelligence

AzureML-Batchausw. k‘

TT15062015 Entwirfe/Entwurf-1

& (ol x T
N Klonen Verwerfen Bereitstal...
Datenspe_

ITE .

b Verknpfte Dienste "name": "AzureMLLinkedService"”,
b Datasets "properties”: {

1 n b Pipelines "type": "AzureMLLinkedService",

ENACHRICHTL i "mlEndpoint™: "<Specify the batch scoring URL>",
e ~ Entwirfe "apiKey": "<Specify the published workspace model's API key>"
Entwurf-1 3
}




ML Funktionsaufruf in Stream Analytics

Ire  All resources » OraylisWeatherStation - Functions

All resources * X m} OraylisWeatherStation - Functions
b

mbH Stream Analyti

+ Add Columns U Refresh

Subscriptions: Don't see a

subseription? Overview
Filter by name.. ‘ Functions can't be edited while a job is running. You can stop the job to add or edit functions.
- B— Activity log

83 items
Access control (LAM)
FUNCTION TYPE
NAME

Tags

Azure ML
ediaOservices0ab
- medlatiservcesta 7% Diagnose and solve problems
i olapdata

STORAGE ACCOUNT (CLASSIC)

SETTINGS

8 locks
== azuremltest

= oraictdemos JOB TOPOLOGY

-
STREAM AMALYTICS JOB = Inputs

BasicSample B8 Functions

loTchallengeDabro--- <> Query
OraylisGeoTracking + Outputs

OraylisWeatherStat--- CONFIGURE

Funktionssignatur

pred{temperature FLOAT, avg_termperature FLOAT, ratio_temperature FLOAT, humidity FLOAT, avg_humidity FLOAT, ratio_humidity FLOAT, pressure FLOAT, avg_pressure

FLOAT, ratic_pressure FLOAT, altitude FLOAT, avg_altitude FLOAT, ratic_altitude FLOAT) RETURNS RECORD

RAYLIS
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ML Funktionsaufruf Best Practice

53 result prediction as

54

55 Select System.Timestamp AS timecreated, location,organization,displayname,

56 temperature,avg _temperature,ratio temperature,humidity,avg _humidity,ratic_humidity,pressure,avg_pressure,ratic_pressure,altitude,avg_altitude,ratioc_altitude,

57 bredgtemperatureﬂ, avg temperature,ratio temperature,humidity,avg humidity,ratio humidity,pressure,avg pressure,ratio pressure,altitude,avg altitude,ratio altitude) as r
58 from result

59 )

63 Select timecreated,location,organization,displayname,temperature,avg_temperature,ratio_temperature,humidity,avg humidity,ratic_humidity,pressure,avg pressure,ratio_pressure,altitude,avg altitude,
64 r.[Scored Labels],r.[Scored Probabilities], "Alert’ = case r.[Scored Labels] when 'H' then 'breathed on' else 'no alert' end into PowerBITTPred

65 from result_prediction T@

ORAYLIS
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Demo Predictive Alert

WEATHERSTATION

Temperature Mittelwert humidity Alarm Monitor

30,00
breathed on
Alarm
2 6 1 9 alert @breathed on @no alert
,
-20,00 120,00
1625 16:
last 10 minutes Alarms of last 5 minutes Pressure
100,00

@ Mittelwert temperature @Mitteiwert humidity

120

100 . 0,00 101.24 200,00

80 nf; 27 .

£ Altitude

z M
60

' 0,00
26
40 -
20 o o o 120 -200,00 6 88 200,00
16:25 16:30 humidity

Mittelwert temperature, avg_humidity Anzahl Alarm

@ Mittelwert temperature @avg_humidity

Anzahl Alarm

L1 QIR

ORAYLIS
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http://blog.oraylis.de/wp-content/uploads/2015/09/clip_image002.jpg




Kunden Situation: Wie innovieren?




Data Driven Innovation is @ managebel process

» Motivation in kreativer « Ideen fiir Use Cases » Use Cases ausarbeiten ¢ Umsetzung eines
Atmosphire generieren « Machbarkeit/Nutzen Prototypen
» Analyse von Markttrends « Ideen beschreiben bewerten « Erfolgsmessung und
° und -regeln * Verantwortliche fiir Use » Néchste Schritte festlegen -bewertung
= « Strategische Einordnung Cases festlegen
< und SWOT-Analyse
() = P9 @ Q. 0
P P ¥ @ Q
< v @ s @ %
() Yot D < s s
aQ ¢ < 7
Sy
> <
 Bestdtigung der
Machbarkeit
» Entscheidungsvorlage fiir
§ Geschiftsleitung
=  Dokumentierte * Abgestimmte Liste von * Dokumentierte Use Cases » Vorschlag: Roadmap und
& Innovationsstrategie Use Cases  Bewertungsmatrix néchste Schritte
[* 5]

Der Einstieg ist beim ORAYLIS Vorgehensmodell fiir Data Driven Innovation in jeder Phase maglich.

ORAYLIS
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Kunde Anlagenbauer: Strategie Papier (Think Big)

5. Cloud analytics
Optimized production
through Big Data

1. Operation Center
A future-proof human machine interface

3. Diagnostic Center
Operational excellence through speedy fault analysis

2. Performance Cockpit

All key figures at a glance %
4. Enterprise integration 6. Intelligent production
Networked information exchange Self-optimizing systems

ORAYLIS
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1. InnovationLab Ergebnis fir Kunde Anlagenbauer: (Start Small

Mittehwert Cal_VSE U0Y_01_LimRed. Mittehwert cal_vse u01.01 deftared, Mittehwert Cal_VSE_U01_01 LimYell, Mittsiwert Cal_ VSE_U01_01 Damagetevel Mittehwert cal_vse, ud1_01 yellow.al. Mittehwert cal_vse, u1_01_red alert N
O CHL L Urts @Vt aLei0T e SN VSR Ure @k mmenCs Py S— .
cal.vie 101 01 yellows dlert. ca vse w0101 red_dert
- .
MitichvertCalVSE_U01_01 D amagetevel Mitiehwet Ca_VSE_U01 01 LimRed  Mitshrertcavse 001 01_yelow_aler_ hation cal vin 10101t abet_chaion,cavieu01 01 yellow_sert chraion Anlagenharme ArdageTyp Arbeitbeste, Kurc, Kundngnppe. Autragstie
Sl A Sl o s RefeohausecHoldng  RefenhauserRecol  Labor
/ SsMMMSS 0mm iz
Ca_VSE U01.01_DamageLevel
29.03 3453 w — Architektur
. " A A o A A sgow R
\ A A /A L AA !
K A0 AZ LAGVA AV o e
REINIGTES 3N
Cal VSE_U01.01.D: sLevel Cal VSE UD1.01_LimYell. Cal VSE_U0T_01 LimR. Device_TS_LC. D id URL. FileN: FileSi NIGREICH .
LVSE amagelevel, Gl VSE.| im SEUOL_01 Uim . nice. evcel leName. flesize : vamins
Upload Debug File | SIaN

Twillo SMS
e ‘
od

Blob Store Azure Service Bus Queue Azure Logical App ni

K
K

i o
e 00
Rctiemscre

[

=] re
; ®-e
Field Gateway == l
[ .
e d Real Time Data .'

Azure loT Hub Azure Stream Analytics Power Bl

Azure Funktion Azure SQL DB History Data

& o o

R AY L I S File Upload Command -
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‘_X alfbs l | ”"xg |1 & | i. Q il : ‘ o 5} : el iy ‘ 1L | 4 .M
ﬁh i o l! T IJS !. “\‘ k\ SUIELRIL L - 1 ' e Al 1s vk ‘ M qul.l —_——
il 11 %l“ﬂ TS | HHERY I I 1 lmmuml% £ =
e o] T O I P

2

S S
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( KRONES

= DWH and Microsoft Bl

= Consolidation of DWH and
Big Data as one team since
summer 2016

= Big Data Use Cases

= Material used list in SAP
with Hadoop

= Hybrid Hadoop: OnPrem
Hortonworks & Azure
Managed Service
HDInsight

= Sensor data analytics

= Predictive Alarming /
Maintenance -> loT
scenario

AtScale (BI) on Hadoop



GRUNDFOS <\ Sy GRUNDFOS‘@‘)/\

= Big loT Cases in Danmark

= Use Case ,Optimizing the
production line of a
customerindividual product

= Control & monitoring

manufacturing line

= Realtime Dashboard for
workers

= Proactive status information
for customer

= RFID technology

o B A

AYLI

Business Intelligence 64




Grundfos optimizes Assembly of Pumps with RFID and Azure oT Suite

Digitalization

Power B Power Bl
Histo Real Time

Reference data

Data Factor Data otream
Y Warehouse Ana tics ..

Microsoft Azure
Event Hub
F 3

Blob Storage SQL Server

Gateway

RFID Reader 1 RFID Reader 2 RFID Reader 3

Antenna 1 Antenna 2

GRUNDFOS : A




Grundfos optimizes Assembly of Pumps with RFID and Azure oT Suite

Starting small, winning big

Innovation Lab
- Test idea in real environment

GRUNDFOS : “

ORAYLIS
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Grundfos optimizes Assembly of Pumps with RFID and Azure oT Suite

Starting small, winning big

Installation Phase
- Digitalize Workplaces

GRUNDFOS : .

ORAYLIS
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Grundfos optimizes Assembly of Pumps with RFID and Azure oT Suite

Starting small, winning big

GRUNDFOS : “

ORAYLIS
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Grundfos solution (after 1st Innovation La INNOVATION LABNGN

fa) Produktonsa Foox
5 C @& hips/app.powerbicom/groups/478 +17c oards/Oeb5ef21-0126-4215 b1d9

Produktionsobersicht

Power Bl

PRODUKTIONSUBEASICHT

loT Demos

Produktionsiibersicht

Dashboards

4 B - < 2 £ N
Prifstand 1 Verkabelung 1
- \
«h Bericht.
il Berichte Mechanische
Montage 1
. J
P
Schreinerei Prafstand 2 Verkabelung 2 Aufsetzen
J \
/
Mechanische
Montage 2
7 \ r N b ~
L | | 1
Datasets (=8
. . i
% Uplosd hen. Archive
Home Shae Vs i
Guee Virw
[+ Thin B » toca Dek (03 + KiTDemos » RDTracking » Upload ¢ vl @ - 4L+ TNEPC + Locei DK (C) + loTDemes + AFiDTracking + Avchive
e blame Date soddfie Tyve Favorites Name Diate moddied Tyoe
sctop
} S B Desitop "
ko ! g J& Downloads ;gg:fi‘? : '"m
Ore & OneDrve A
zent piaces 100008793525 3 in
<> Recent places
PC W This PC
gk & Network L 2/3/2015 6 T
1 Daten abrufen 1 7 2/0/2035 606 PM  Text Do :
100008793525 11 in 2/9/2015 606 PM  Text Document
= O O A s 8 & ¥ a0 Mm w B8« Y @ % 3 @8 ~ 604
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Grundfos optimizes Assembly of Pumps with RFID and Azure oT Suite

Starting small, winning big

Understand and Learn
- Improve setup and understand data

L 1= % |
i.'._ é I
' == E e

-

I I I!I I| . . e "\’{'A‘ ) A /’
nl i!li “l e :
: |
N =
=

GRUNDFOS : £}
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Grundfos optimizes Assembly of Pumps with RFID and Azure 10T Suite INNOVATION LA:B\.’>>

Current State order flow

Reality - 2 days On time On time
Process Start of Finishing
planning production production

Plan On time On time On time

GRUNDFOS : .
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Innovieren — Think Big, Start Small (Fail Fast) INNOVATION LA:B®>

* Think Big

= Start Small

= Discover Visual
= Scale Fast

=™ Microsoft ORAYLIS
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Go try

Microsoft Azure kostenlos testen:
http://azure.microsoft.com/de-de/pricing/free-trial/

AzureML:
http://azure.microsoft.com/en-us/services/machine-learning/

Azure Preisreichner:
https://azure.microsoft.com/de-de/pricing/calculator/

ORAYLIS Blog: Jens Krohnert: Data Scientist & Predictive BI
http://blog.oraylis.de/2014/11/innovation-lab-data-scientist-predictive-bi/

Download Power Bl Designer (kostenlos):
https://www.powerbi.com/dashboards/downloads/

ORAYLIS TV: Jens Krohnert: Power Bl Serie
https://www.youtube.com/user/oraylisbi RAY

,Mit Lambda zum intelligenten Unternehmen” — Jens Krohnert im BI-Spectrum 2016/02 K U R ZW E l L
httDS//GOOGl/VGLVA6 UTHOR OF THE NATIONAL BesTSELLER THE AGE OF SPIRITUAL MACMHINES

OFAYLIS
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http://azure.microsoft.com/de-de/pricing/free-trial/
http://azure.microsoft.com/en-us/services/machine-learning/
https://azure.microsoft.com/de-de/pricing/calculator/
http://blog.oraylis.de/2014/11/innovation-lab-data-scientist-predictive-bi/
https://www.powerbi.com/dashboards/downloads/
https://www.youtube.com/user/oraylisbi
https://goo.gl/vgLvA6
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ORAYLIS Guide

= Reichhaltiges Angebot EoravLs
= Workshops
= Campus Trainings
= Innovation Labs

= Webseite: https://www.oraylis.de/quide

EoRAYLIS

= Kontakt:
Christian Laatsch S ORAYLIS Guide
|nS|de SaleS R s -s =Ungw;e’U(BJS‘"QSS’”TGH‘@?PCEBtglatam)ara;ramcs
c.laatsch@oraylis.de
Tel.: +49211179456-123 I
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https://www.oraylis.de/guide
mailto:c.laatsch@oraylis.de

