000006

& Agriculture Energy = Transpot = Climate  Social Sciences

BIG DATA EUROPE
mowrecnnie BIG DATA EUROPE
H2020 CSA (2015-17)

22.9.2016

Integrating Big Data, Software & Communities for Addressing
SC4 Workshop Europe’s Societal Challenges




in Marketing

. Big Data

www.big-data-europe.e



Big Data in Intelligence

TOP SECRET/SU/0RCON/NG X Hotmal  Google SRRy paltalk™ . Yool
Gaacil ‘YarHOO! o VT o la
>

asisuxy PRISM Collection Details § -/K?/'SM/

What Will You Reccive in Collection
(Survcillance and Stored Comms)?
It varies by provider. In general;

Current Providers

* E-mail
* Microsoft (Hotmail, etc.) SR = Video Volcs
Gt e
ahoo!
; :a - « Stored data
ccboo VoIP
* PalTalk + File transfers
* YouTube * Video Conferencing
« Skype « Nolifications of target activily - logins, elc.
« AOL * Onlinc Social Networking details
« Apple + Special Requests
Complete list and details on PRISM web page:
Go PRISMFAA TOP SECRET/SI/ORCON/NOFORN
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Big Data Europe (CSA: 2015-17)

Show societal value of Big Data: 7 Domains
XXXXKX.
Lower barrier for using big data technologies
o Required effort and resources
o Limited data science skills

Help establishing cross-
lingual /organizational /domain Data Value Chains
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d Awareness

BDE raising &
Pla‘tfﬂl:lﬂ engagement
Evaluation

H2020 Scietal Challenges

Big Data interest groups:
Healt

- M6 MI12 M18 M24 M30

== ——0— 00—

BDE

Require-
Platform ments
Showcase : elicitation
Deployment

A

Domainspecific
data assets
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Empowering Communities
with Data Technologies

ARCHITECTURE &
COMPONENTS

Integrating Big Data, Software & Communities for Addressing
Europe’s Societal Challenges
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Adding a Semantic Layer to Data Lakes

Accounting Manufacturing Marketing Support

Outbound and Frontend to Access Relationship and KPI
Consumption Definition / Documentation

Outbound Data Delivery to
Target Systems

3 1

Knowledge Graph for Relationship Definition and Meta Data

Frontend to Access (ad hoc) Reports

Semantic Data Lake

* central place for
model, schema and
data historization

* Combination of Scale
Out (cost reduction) \ \
and semantics
(increased control &
flexibility)

° grows incrementally
(pay-as-you-go)

Data Lake (order of magnitude cheaper scalable data store)

Inbound | Inbound Raw Data Store |

Data Sources

© eccenca.com
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Curren’r State of Platform Architecture

Inte-
grator

Pipeline Swarm
monitor
app
Support layer (init daemon and integrator Ul)




Distributed Machine Learning
(ML) algorithms that work out of
the box on RDF data and make
use of its structure / semantics

Examples:

o Tensor Factorization for e.g. KB
completion

Read / Load RDF /f OWL

o Spatiotemporal analytics
o Anomaly prediction
Clusterin
° 'ing APIs /
o Association rules Libraries
o Decision trees
Knowledge
Processing
www.big-data-europe.eu Framework
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Platform components

Search/indexing

Data processing

Apache Solr

Apache Spark

Data acquisition

Apache Flink

Apache Flume

Semantic Components

Message passing Strabon

Apache Kafka Sextant

Data storage GeoTriples

Hue Silk

Apache Cassandra SEMAGROW
ScyllaDB LIMES

Apache Hive 4Store

Postgis OpenLink Virtuoso

www.big-data-europe.eu




BDE vs Hadoop distributions

Hortonworks Cloudera MapR Bigtop BDE
File System HDFS HDFS NFS HDFS HDFS
Installation Native Native Native Native lightweight
virtualization
Plug & play components [no no no no yes
(no rigid schema)
High Availability Single failure  [Single failure |Self healing, Single failure Multiple Failure
recovery (yarn) |recovery (yarn) |mult. failure rec. |recovery (yarn) |recovery

Cost Commercial Commercial Commercial Free Free
Scaling Freemium Freemium Freemium Free Free
Addition of custom Not easy No No No Yes
components
Integration testing yes yes yes yes -
Operating systems Linux Linux Linux Linux All
Management tool Ambari Cloudera MapR Control |- Docker swarm

manager system Ul+ Custom

www.big-data-europe.eu
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7 SC-PILOT INSTANTIATIONS

Integrating Big Data, Software & Communities for Addressing
Europe’s Societal Challenges



‘ Pilots: Overview

SC1: Health & Pharm. ® 3(_‘_5 Climate
A, VU v 0 B

Open PHACTS Io SEARCH "DEMOKRITOS®

SC2:’I_=!ood & Agr. SCé: Social Sciences
"'..I: g9 AGRIS Lo es Cessda o /’SEMANTIC

Ag roknow WEB COMPANY

SC3: Energy

illle kane SC7: SeCUI"ITY

=||p cres
National &4 <apoa sHlan
UNIVERSITY OF ATHENS

SCA4: Transport

Zi Fraunhofer | ;=0 e

. Aws’ T  RESEARCH & TECHNOLOGY
IAIS .. gy v HELLAS
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SC1: Life Sciences & Health

www.big-data-europe.eu



safiin,

2 SC1: Life Sciences & Health

o o

Big Data Focus area: Large- g Comecund
scale heterogeneous pharma- /f\
research data linking &
-

integration _ v/ Target < .. RANEY v
Selected Key Data assets: ACD netir‘otamI \i
Labs / ChemSpider, ChEBI, .m

Ti : .
ChEMBL, ConceptWiki, DrugBank, s B Disease §/ ,

Concept o*'ls,

ENZYME, Gene Ontology, GO . _
ki ESaRSMREl chEMBL :*  : ChemSpider

e
Annotation, SwissProf, UW k

WikiPathways

L J o
y 00
et

A DruaBawx UniProt s

e Lm (rwg & OTeg e e -
e

swissprot

GENEONTOLOGY
Unifying Biology
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Pilot 1: Replicate Open PHACTS

functionality on the BDE infrastructure

using Open Source solutions

Reasons:

* Deployment possible in-house

* Apply to other domains (e.g.
Agriculture)

* Using extra BDE functionalities (e.g.
logging, analysis)

www.big-data-europe.eu

). 0pen PHACTS

| Developer Hame want hep? | Documentadon | Get my AP keys] Featured ADDS

OpenPHACTS v1.4 API Active Docs

The response templabe for each operation colour mded s follows:

+ Fequined elements £k recurn elther a single value or an array.
+ Optional elements at 2iways reum 2 single value
+ Optional slemens that returm either & single value or an array.
Operations
OpanPHACTS AP wid

L
B
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. SC2: Food & Agriculture

SC2: Food & Agriculture
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' SC2: Food & Agriculture

AGINFRA

Big Data Focus area:
Large-scale distributed
agricultural data
integration

Selected Key Data assets:
INFOODS, AQUASTAT
Green Learning Network
(GLN), Agricultural
Bibliography Network
(ABN), AgroVoc, AquaMaps,
Fishbase

www.big-data-europe.eu

||
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ICT-AGRI ERANET
QA search

AgriProfiles providers ~ AGRIS
(agri-food people, providers  CIARD RING prodivers VEST registry
organisations) (agri-food ~(agri-food data, OERs & (schemas, ontologies)

publications) software)




~ SC2: Food & Agriculture

Pilot focus area:

Viticulture

(from the Latin word for vine)

wew ko

AL
e

is the science, production,
and study of grapes.

It deals with the series of
events that occur in the vineyard.

Tempranillo.

~ &

www.big-data-europe.eu



.. SCa3: Energy

SC3: Energy
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SC3: Energy

Big Data Focus area: Real-time turbine monitoring Pilot focus area:

stream processing and analytics o o o
Selected Key Data assets: European Energy Exchange SYStem mon "orl ng In
Data, smart meter sensor data, gas/fuels market/price

data, consumption statistics, stratigraphic model data energy prOd UCiI on un I|'S.
(geology, geophysics)
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SC4: Transport

The Fraunhofer Society is a German
research organization with 67 institutes

I
% F ra u n h Ofe r IAIS spread throughout Germany, each

focusing on different fields of applied
science.

The Centre for Research and
Technology-Hellas (CERTH)
founded in 2000 is one of the leading

h
:'- ‘ C E RT H ::::rqer:in Greece. CERTH includes the

)
3
v
! A" CENTRE FOR RESEARCH & TECHNOLOGY HELLAS

2

Hellenic Institute of
Transport (HIT): Land, Sea and Air
Transportation as well

as Sustainable Mobility services

ERTICO - ITS Europe is a partnership of
i around 100 companies
1C O and institutions involved in the production

UROPE of Intelligent Transport
www.big-data-europe.eu Systems (ITS).




Info mobility
based on Mobility Pattern
Identification

Pilot 4: Multisource data collection
for the provision of accurate info-
mobility and advanced transport
planning service in Thessaloniki,

Greece

www.big-data-europe.eu







SC4: Floating Car Data

Real time traffic conditions information based on a combination of
traffic modeling and real time measurements (traffic flow and speed)
A ey ; >1.200 vehicles (one taxi fleet)
e fl * Circulating 16-24 hours/day
b * Pulse each T00m or 10s
%« 500-2.500 pulses /minute
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" SC5: Climate

SC5: Climate
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_ SC5: Climate

Pilot focus area: Big Data Focus area: Enormous simulation
. . . time. Extremely complicated computing model.
SU Pporh ng daiq'l ntensive Selected Key Data assets: European Grid
Infrastructure (EGI). Access to several data
centres hosted at CNRS-Lyon, NCSR-D Athens,
INFN-Milan, NIKhEF-Amsterdam.

climate research
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SCé: Social Sciences
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SC6: Social Sciences

Pilot focus area:

Citizens budget spending on

$2.8 billion-,{; bitlon 4 $783 millon

=ity

The Sicand pear of & four year budiged far 1 1o of Raghared Couscll

municipal level

abgro wih *he Reghonal Strategic Plan -y,
1 Oatbeck
wipome  BUC0 ‘i'i!? ity . -
e o it Big Data Focus area: Statistical and

Capital Bedgel Highlights

T 005 ot gt o KTRE et g et o Tt ynan o 0 o gl pian teag 30| e
U T b g A

research data linking & integration

ST b 51 bition By TG ion Selected Key Data assets: Federated
it IS social sciences data catalogs, statistical

Operating Budpet Mihlichls

e ohe s W 300 % data from public data portals and

S See G ERSERAs gpatistical offices (e.g. EuroStats, UNESCO,
0= b .. ﬂ

el 1 _::-:::; WorldBank)
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SC7: Security

A

SC7: Security

www.big-data-europe.eu



Pilot focus area:
Getting insight in man-made surface
changes triggered by automatic detection, news, or
social media mformahon

Big Data Focus area: Image data analysis
Selected Key Data assets: Earth Observation
data (e.g. Very High Resolution Satellite Imagery
acquired from commercial providers and
governmental systems) and collateral data for
supporting CFSP /CSDP missions and operations

www.big-data-europe.eu




- SC7: Security

Reasons:

@Evacuation route planning
@Monitoring of critical infrastructures
Pilot 7: Ingestion of remote ©Border security

° ° ° @ . . .
sensing images and social .Satelllt.e |m09e dc!'ro is HUGE and
. . computational intensive to compare
sensing data to detect and Ve"fy ©@Smart ‘focus’ algorithms are needed to
man-made changes on the Earth  prioritize the analysis jobs

surface for security applications

www.big-data-europe.eu



- Questions & Contacts

EIS’

ENTERPRISE

‘\ h INFORMATION SYSTEMS

_—
'-'1 ~ Fraunhofer
universitatbonn IAIS

Friedrich-Wilhelms-
Universitdt Bonn

www.big-data-europe.eu \‘Q:.,\ #BigDataEurope Lil'lk&d m® ee) slideshare
e

WEB: www.big-data-europe.eu
EMAIL: info@big-data-europe.eu

PROJECT COORDINATION
Prof. Soren Auer, aver © cs.uni-bonn * de (Fraunhofer [ALS)
> Dr. Simon Scerri (Deputy), scerri © cs.uni-bonn * de (Fraunhofer [AIS)

EIS Department/Group,
Fraunhofer IAIS & CS Department Uni-Bonn,
Bonn, Germany

Fraunhofer IAIS: Leads Fraunhofer Big Data Alliance
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