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Data Center & Managed IT-Services Provider
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Data Center

Your data. OQur business.

ISO / EMAS certified

Secured and supervised company
oremises with 24/7 on-site staff
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Logged access control

Water signaling devices
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Fire extinguishing system
(FOO Room-in-Room solution)
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Redundant power supply

Redundant UPS,
own redundant transformer station
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Diesel generator

Multistage redundant firewall systems
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Who |l am !I7?

Alexander Schatzle

Big Data Architect

badenIT GmbH
Tullastr. 6]
79108 Freiburg

+49 (0)761 5035-4838
+49 (0)151 17652542

alexander.schaetzle@badenlIT.de
www.badenlT.de

> Informatik-Studium (M.Sc.)

Albert-Ludiwgs-Universitat Freiburg

> Promotion (Dr.-Ing.)
Thema: Distributed RDF Querying on Hadoop . ‘_’
Albert-Ludwigs-Universitat Freiburg -"““
badenIT ==

> Seit 2017 Big Data Architect
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VWhat comes into your mind when you think about "Data Lake"?

pollev.com/alexandersch099
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What comes into your mind when you think about "Data Lake"?
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Big Data

Size does matter. But not only.

CONSULTANTS SAY IT COMES FROM ACCORDIMG TO THE
THREE QUINTILLION ; EVERYLIHERE. IT BOOK OF WIKIPEDIA,
BYTES OF DATA ARE | |  KNOLWS ALL. N ITS MAME IS "BIG

| CREATED EVERY DAY, DATA. "
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What is Big Data?

There is no simple definition of [EHeABELE]

» Often "defined" using the 3V-model of Gartner

Data

O Velocity

JJ  Variety

[Source: https://gi.de/informatiklexikon/big-data/]
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Volume

Data size exceeds the capabilities
of traditional data processing systems

Variety

Data exists in many different shapes
(unstructured | semi-structured | structured)
There is no single valid data format

Velocity

Data is produced very short intervals and might
also be outdated in short time
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Reguirements for Big Data
So what are the most important

of a Big Data platform?

Do not enforce a specific schema
or format on time of data ingestion

Rely on
commodity hardware

for cost and time efficiency

Assume hardware failures to be normal Scale out, not up!
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-; Data Science ﬂ
0 SHIVE
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Hadoop In a Nutshell

A little elephant's playground.
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Hadoop Ecosystem

The beyond the Cate.

MAPREDUCE HIVE & DRILL MAHOUT & FO0OKEEFER
FIG HBASE 2 AMBARI

(Processing using (Analytical SPARK MLIib (Scripting) (NoSQL Database)

different languages) 5QL-on-Hadoop) (Machine learning) (Management

& Coordination)

é“:?

SPARK (In-Memory, KAFKA & STORM SUER & LU.EENE
(Searching

Data Flow Engine) (S5treaming) & Indexing)

O0ZIE
(S5cheduling)

j‘zg % But actually
Spar that's just the ...

' Apache
vz Ambari

eisberg

Resource
Management

Storage

A Flume

HEYO
Bde
= e

Unstructured/ v
Semi-structured Data Structured Data

[Source: https://www.edureka.co/blog/hadoop-ecosystem]
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Hadoop Ecosystem

a8 5 C Madness beyond the Gate. [Source: https://mydataexperiments.com/2017/04/11/hadoop-ecosystem-a-quick-glance/]
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Big Data Landscape
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Data Lake

Diving into your hidden data treasure.

“If you think of a datamart as a store of bottled water - cleansed and packaged and

structured for easy consumption - the data lake is a large body of water in a more natura

state. The contents of the data lake stream in from a source to fill the lake, and various users
of the lake can come to examine, dive in, or take samples.”

(James Dixon, CTO of Pentaho, 2010)




Data Orchestration e

Or why scattering is the best data protection.

Big companies have
big / diverse IT landscapes

> Data orchestration becomes
more and more % EDWH

ineffectiveClalslinefficient

Diverse
Nno single version of truth

Many meanings in many contexts

Scattered

Nno single data source

Manager

scattered and fragmented across Architect
different systems, apps & departments

Ungoverned
Nno single search capabilities

no clear ownership

Big Mining - Die Suche nach der Nadel im Datenhaufen 13.12.2018 18 R



Data Lake - Concept

The BIC picture.

structured

Key characteristics

. > Flat architecture,
centralized repository

semi-structured > any kind of data in its
native format
% ) -
> Masslive scale-out storage
W g

» scale-out processing
oower / ability

unstructured : : :
’ v > Multiple applications

@g) > In-place analytics
u”ﬂ”
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Data Lake = Data Warehouse 2.0 7

Old wine in new bottles. New wine in old bottles.

Some people say 2 EEMENERE is just 2 revised

Data Warehouse VS. Data Lake

structured / semi-structured /
structured, processed DATA

unstructured, raw

schema-on-write PROCESSING schema-on-read

expensive for large data volumes STORAGE designhed for low-cost storage

, , , , highly agile, configure and
less agile, fixed configuration AGILITY

reconfigure as needed

mature SECURITY maturing

business professionals USERS data scientists et al.

Big Mining - Die Suche nach der Nadel im Datenhaufen 13.12.2018 21 R



Review

Pre-Data-Lake World @Analyst -

f

’ﬁ’n\

EDWH

Bl tools Manager

Architect
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Brave new Wesdd Wonderland

Data Lake. ONE size fits ALL.

Data Lake

Can you Imagine

any-m an

I'T landscape ...

that INIDE

lIke that 17?
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- Enterprise Data Lake

NEIEY <= OLUTIONISIEIRERIEV OLUTION

Vi

=

-

<L

u -

E Statistical Bl / Reporting, Interactive Web Enterprise DEV & DATA TOOLS

Analysis Ad Hoc Analysis & Mobile Applications Applications
<

‘ Build & Test

Production Datavl_a ke

OPERATIONS TOOLS

Data Access

Research, Development &
Adanced Analytics

%)
=
Y]
&
>
1)
=
<
(=]

Governance
& Integration

Provision,
‘ Manage &
Data Management Manitor

Repositories

v ] . .
—
=) — E Existing Sources
o —
: L]
(] OLTP, ERP, Documents Web Logs, Social Machine Sensor Geo-location E me rg N g SO urces
v CRM Systems & Emails Click Streams Metwaorks Generated Data Data

[Source: Hortonworks]
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Data Lake — 6 Pillars

Enterprise-readyEiiealitsieinvigs}

Authorization
What can | do?

Audit
What did | do?

/
/

/
/
/
Authentication ébﬁ
Who am | / prove it?
\
\
\

Administration

\
\
\
\
How do | set policies across é
the entire data lake? S~ 7

Big Mining - Die Suche nach der Nadel im Datenhaufen 13.12.2018 27
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\
\
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/
/
/
/

/
/

« Data Protection
Q N\

Data Lake

How can | protect my data from

unwanted access?

Data Governance

Who is responsible for the data

iNn the lake?
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Application Fields

Data is like oil. It's may more useful it processed. /

LET'S SOLVE THIS PROBLEM BY
USING THE BIG DATA NONE
OF US HAVE THE SLIGHTEST
IDEA WHAT TO DO WITH

® marketoonist.com




- Big Data Categorization

Big Data and its descendants.

Big Data

Data Science

Infrastructure

Frameworks

Data Systems

Data Analytics

Business Analytics

Big Mining - Die Suche nach der Nadel im Datenhaufen
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Data Sclence - Toolbox

Machine Learning. Artificial Intelligence.

Data Mining vt

Analyze Data, Discover Potentials b

Deep Neural Networks
Classification & Anomaly Detection

Big Mining - Die Suche nach der Nadel im Datenhaufen

Data
Sclence

Reinforcement Learning
Self-optimizing Algorithms

Predictive & Prescriptive Analytics
Forecasts & Recommendations

13122018 35 X



Data Sclence - Processing Reguirements

We need more POWER.

Solution Development Model Training Deployment / Application

Select model, develop and

Purpose valldate:salution Train Model on data Model does predictions
Train model several times Pass all data several times Pass new data once through Data
Operation Data Scientist needs through model the model ,
Interactive Analytics and change parameters Sclence
Complexity 100x 100x 100x 1X
Hardware cluster specialized hardware / cluster standard server

Big Mining - Die Suche nach der Nadel im Datenhaufen 13.12.2018 37 R



Business Analytics

Data Science for Business.

Umfassende Nutzung von Daten,
statistischen und quantitativen

BUSineSS Ana |yt|C$ Analysen sowie erklarenden und

voraussagenden Modellen.

Prozessanalyse auf Basis
digitaler Spuren in IT-Systemen.
Business Intelligence Process Mining In den Daten enthaltenes,

implizites und sonst
verborgenes Prozesswissen.

Aufbereitung, Auswertung
und Darstellung von Daten
zur Ermittlung von KPlIs
(Key Performance Indicator)

Data
Mining

Data
Mining

Big Mining - Die Suche nach der Nadel im Datenhaufen 13.12.2018 38 R



Competitive Advantage

»

Business Analytics Maturity  eresiptwe

Analytics

From DATA to VALUE. I
I

Competitors

Perceive, React & Learn” o
Predictive

Analytics Autonomous

Agent

Descriptive
Analytics

Ad Hoc Reports &
OLAP

Standard
Reports

Cleaned

Data What is the best action?

»

Raw Data .
What will happen?

What happens nhow?

Predict & Act”

What has happend?

A\ 4

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
o
|
|
|
|

»

Maturity
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Find your

Process Mining HAPPY PATH:

Know your process. Know your business.

EVENT |
Start

[?" Transactions on item (1 - 304) - Réfemnce: Purthase order, PO-001764, ftaem number: 02—004-0'05;0'0-7.1-002-001 [— E

File Edit Tools Command Help

2R B ¥y RN Y Y edwd b A B

EVENT | Create — —

Overview 1 General l Update l Ledger l Reference l Other l Dimension] Purchase RQQ’Ufothﬂ 5
Physical date ~ Financial date = Reference Item group  Number Weceipt Issue  Quantity Costamount 11:.1
02/02/2014  02/02/2014  Profit/Loss 04-002 009574 | P.010034-(HARAM)-SA Sold -1.000 -1,650.00 e,
02/02/2014  02/02/2014  Profit/Loss 04-002 009581 | P.010034-(HARAM)-SA Sold -2.000 -3,300.00 p
02/02/2014  02/02/2014  Profit/loss  04-002 009591 [ P.010034-(HARAM)-SA Sold -1.000 -1,650.00 EVENT | Create /"—_35.
03/02/2014  03/02/2014  Profit/Loss 04-002 009623 | P.010034-(HARAM)-SA Sold -1.000 -1,650.00 Purchase Order :
03/02/2014  03/02/2014  Profit/Loss 04-002 009683 | P.010034-(HARAM)-SA Sold -1.000 -1,650.00
04/02/2014  04/02/2014  Profit/Loss 04-002 009691 | P.010034-(HARAM)-SA Sold -1.000 -1,650.00 R
06/02/2014  06/02/2014  Purchase order 04-002 PO-00162] P.0 10034-(HARAM)-SA
06/02/2014  06/02/2014  Purchase order 04-002 P0-00162] P.0 10034-(HARAM)-SA 4 days E
06/02/2014  06/02/2014  Purchase order 04-002 P0O-00162] P.0 10034-(HARAM)-SA 13,200.00
08/02/2014  08/02/2014  Profit/Loss 04-002 009757 | P.010034-(HARAM)-SA -1,650.00 PROZESSABWEICHUNG
12/02/2014  12/02/2014  Profit/Loss 04-002 009780 | P.010034-(HARAM)-SA -1,650.00 ] i
17/02/2014  17/02/2014  Profit/Loss 04-002 009797 | P.010034-(HARAM)-SA -6,600.00 694
17/02/2014  17/02/2014  Profit/Loss 04-002 009798 | P.010034-(HARAM)-SA Sold -1.000 -1,650.00 _ L i
19/02/2014  19/02/2014  Profit/loss  04-002 009804 | P.010034-(HARAM)-SA Sold -1.000 -1,650.00 EVENT | Receive 1242
20/02/2014  20/02/2014  Profit/Loss 04-002 009811 [ P.010034-(HARAM)-SA Sold -1.000 -1,650.00 Invoice S
23/02/2014  23/02/2014  Profit/Loss 04-002 009823 | P.010034-(HARAM)-SA Sold -2.000 -3,300.00
24/02/2014 24/02/2014 Purchase order 04-002 P0O-001628 P.010034-(HARAM)-SA Rurchased 2.000 3,300.00
24/02/2014  24/02/2014  Profit/Loss 04-002 009829 | P.010034-(HARAM)-SA Sold -1.000 -1,650.00
24/02/2014  24/02/2014  Profit/Loss 04-002 009830 | P.010034-(HARAM)-SA Sold -1.000 -1,650.00 2193
13/03/2014  13/03/2014  Purchase order 04-002 PO-00170] P.0 10034-(HARAM)-SA Rurchased 20,000 33,000.00
19/03/2014  19/03/2014  Purchase order 04-002 PO-001704 P.0 10034-(HARAM)-SA Rurchased 10.000 16,500.00 ]
£20/03/2014 | 20/03/2014  Purchase order 04-002 P0-00170§ P.010034-(HARAM)-SA Hhurchased 20.000 33,000.00
——
EVENT |
Ende
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Demo

Cet the hands dirty.
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Some Numbers

A transition to the Bl "language”

very important
24%

not urgent
44%

Important
32%

Importance of an (Hadoop-based) Data Lake for your own organization
[Philip Russom: Data Lakes — Purposes, Practices, Patterns, and Platforms, TDWI Best Practice Report, Q1 2017]




- Date Lake in Production

Start now. Move forward.

in production

<1y

-<2y

never

0% 5% 10% 15% 20%

25% 0% 10% 20%  30%  40%  50%

T 2sw on premise - [ s2%

24% private cloud _ 16%

D s:  vhnnodsyears  puicoud N 1%

I 10%

I

I 7

When do you expect to have a Data Lake
in production?

72%

‘ managed service - 7%

combination - 5%

Where is your Data Lake deployed?

[Philip Russom: Data Lakes — Purposes, Practices, Patterns, and Platforms, TDWI Best Practice Report, Q1 2017]
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Size and Use Cases

Big is beautiful. Analytics is key:.

= in 3 years

advanced analytics 49%
<1Tp W 3%
18% data exploration and discovery 49%
N 3%
1TB-3TB 2 1% tOday big data source for analytics 45%
1TB-100 TB
I 99
3TB-10TB 9% 15% extension of data warehouse 39%
] i i
10 TB - 100 TB 5294 26% data landing and staging 36%
100 TB - 500 TB * 18% data warehouse offload 34%
500 TB -1 PB _87 12% in3 years self-service data for users 24%
(0}
- 100TE loT and hine d 21%
I 17 % ARl Rl el &
>1PB 9%
129% support for diverse data 20%
don't know _8%
low-cost hardware / software 19%
0% 5% 10% 15% 20% 25% 30%
What is the approximate total volume of Top 10 use cases
your Data Lake(s), today and in 3 years? of an (Hadoop-based) Data Lake

[Philip Russom: Data Lakes — Purposes, Practices, Patterns, and Platforms, TDWI Best Practice Report, Q1 2017]
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What Is the forecasted global market revenue of Hadoop in 20227

87 billion $

59 billion $
27 billion $

9 billion $ 2, ; o
& 5 y J L
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- Global Market Revenues

It's all about money.

$29.48 B (BI)
$ 8714 B (Hadoop)

» Bl = Hadoop = Data Science $128.21 B (Data Science)

130
110

90

= $15.64 B (BI) Compound Annual Growth Rate (CAGR)
$7.69 B (Hadoop)
50 $19.75 B (Data Science) | ‘ |
30 I I
.1 nd il 1

10

in billion US $

10 2016 2017 2018 2019 2020 2021 2022

[Business Intelligence (BIl) — Global Market Outlook (2016-2022), Stratistics MRC, Q1 2017]
[Data Science Platform — Global Market Outlook (2016-2022), Stratistics MRC, Q1 2017]
[Hadoop Market by Type (Software, Hardware and Services), Trends and Forecast (2016 — 2022), Zion Market Research, Q1 2017]
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You are Welcome!

Big Data Technology & Data Analytics

badenl

Dr. Alexander Schatzle
Big Data Architect

alexander.schaetzle@badenl|T.de
Tel. +49 761 5035 4838

www.badenl|T.de

WWW.eXapProx.Com
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MEHRWERK

WIR SCHLIESSEN LUCKEN

Jan Birkholz

Sales Engineer

jan.birkholz@mehrwerk-ag.de
Tel. +49 174 164 01 68
www.mehrwerk-ag.de

WWW.mpMmM-processmining.com

13.12.2018

47

W



ana?

baden IT ="



