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Arbeitsprozess und Notwendigkeit einer RDA IG am Beispiel der

Interest Group

Morris Riedel et al., Forschungszentrum Juelich

research data sharing without batrriers
rd-alliance.org
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y Data Analytics“

Notwendigkeit einer Jurmresgn RDA Interest'Group



2009 — H1N1 Virus Made Headlines

qu data

Nature paper von Google Mitarbeitern

(1) Erklart wie Google Wintergrippen schnell vorhersagen kann
(2) Nicht nur auf nationaler Ebene, auch in Regionen

(3) Maglichkeit durch ,logged big data“ (Suchanfragen)
[7] Jeremy Ginsburg et al.,
using search engine query data’, Nature 457, 2009
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2014 - The Parable of Google Flu b s

Science §

GroRe Fehler in Vorhersage von Wintergrippen & Lessons learned

(1) Daten im wandel: Transparenz & Reproduzierbarkeit unmaglich
(2) Analyse von Ansdtzen & Algorithmen den sie dndern sich
(3) Verfahren in der Community — nicht GréRe nur entscheidend

[8] David Lazer, Ryan Kennemm and Alessandro Vespign

ﬁ rl ‘The Parable of Google Flu: Traps in Big Data Analysis’, Science Vol (343), 2014




\Analytics Prozess...

... ist komplex
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@ Der Komplex', Big Data™... —
... erfordert Konzentration auf wesentliche Bereiche zum Fortschritt der Wissenschaft

,,Bottom-Up“
Wissenschaftliche
Anwendungen

Ay
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“Statistical Data Mining”
Maschinelles Lernen von Daten
Prinzipien wie Parallelisierung
Neue HPC/HTC Algorithmen
Skalierbare Werkzeuge (“Big“)
Offene & verfiigbare Ansdtze

Big Data
Analytics

—c ! /
Classification++ =~
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Konkrete Datensatze

»,Reference Data Analytics“

PY N A zur Wiederverwendung
. I
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] »Reference Data Analytics“
zur Wiederverwendung

[6] G. Cavallaro & M. Riedel et al., ‘Smart Data

- Analytics Methods for Remote Sensing
Satellitena Ufn < h e Applications’, IEEE IGARSS, Quebec, Canada

Report | Openly | Running

it P28 ,,Peer-Review“ (CRISP- | Shared | Analytics
iiﬁ# - DM) | Datasets | Code

Support Vector ification »Best Practices” | N ~
Mochiaa e Classification» > ' Eff
Study of :

Land Cover / Community-

HPC/MPI, Map- Types basierte W
Reduce & GPGPUs

Empfehlungen :
[5] EUDAT B2SHARE [4] piSVM

Parallel
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Big Data Analytics IG &
Spin-off Big Data Infrastructure WG

Problem

Understanding

Data
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Understanding

Deployment
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data sets
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Modelling

Evaluation .

[9] P. Chapman et al., CRISP-DM Guide

»Reference Data Analytics“
for reusability & learning
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Link zu anderen Gruppen:
bspw. RDA Reproducability IG

' DATA ALLIANCE

Big Data Analytics IG &
Spin-off Big Data Infrastructure WG

»Reference Data Analytics“
for reusability & learning

—— —

CRISP- Openly | Running
DM Shared | Analytics
Report

Datasets
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“Reproduzierbare Big Data Analy

_“‘AAA ) /I ! ;
Simple uploa ) e r—é-_"‘) = ] e .
—s-rn-'::""" : L < Link zu anderen Projekten:
e ~ £~ Plenary 4 APARSEN Workshop
= euoarco B ~ Vortrag: Data Sharing Experiences of Smart
= Data Analytics Tasks in Remote Sensing Research

[5] EUDAT B2SHARE
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,Best Practices“

¥

Teilnahme an wichtigen Community-Events

Nutzung des Prinzips Peer-Review

Internationalitat
Community- Analytics Experten
basierte DataoNe COPATA

\
,b“ 4 nGF NASA NIST'_
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K
------

Referenzierbare Papiére bei Peer-Review Community-Konferenzen & Tutorials ...
... bspw. bei International Geoscience and Remote Sensing Symposium (IGARSS) 2014

Organisation und Teilnahme von “Big Data Sessions “ bei Community-Events...
... American Geophysical Union (AGU) 2013...
... European Geosciences Union (EGU) General Assembly 2014...

Talk: Research Data Alliance: Understanding Big Data Analytics Applications in Earth Science
[10] EGU RDA 2014 Session
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NASA - MSFC

senscljiaftliche Anwendungen

Problem: ,,Qutlier detection for automatic quality control“
Grolle Anzahl Datensatze von Messungen (bspw. PANGAEA Kollektion)
Tech: HPC/HTC (map-reduce?), Sybase In-DB Analytics?, SciDB?...

Problem: ,High Precision Radiotherapy Treatment*
Kombinierte Analyse von Daten (CT Scans, X-Rays, MRI scans, PET images)
Tech: HPC/HTC, In-Memory/NoSQL- Datebases — welche sinnvoll?, ...

Problem: , Event tracking analytics“ (bspw. Entstehung von Somali Jets)
Datensatze von Sateilliten (‘Suche Events mit wechselnden Geolocations®)
Tech: HPC/HTC (map-reduce?), Twister/Harp?, NASA software stacks,...



[11] RDA Big Data Analytics Web

Session-Qualitat: Gelistete Vortrdge mit PDF

Presentations - Day 1

Morris Riedel - Classification Technigues in Remote Sensing Research using Smart Data Analytics

= Forschungszentrum Julich, Germany and University of Iceland, Reykjavik

= Remote sensing use case, classify satellite image pixels into land-cover classes (trees, sail, ...)

* Parallel support vector machine (SVM) technology comparison

Shabaz Memman - Ultrascan and Brain Analytics
= Forschungszentrum Jalich, Germany
= Two use cases:
* Ulrracentrifugation experimentation in the analysis of biological and synt

* Human brain functionality understanding based on cross section block images

* Ultrascan (US3) based on MPI
= Random Forrests and SVM with RBF kernels

* Integration of HPC with the Apache Big Data Stack
= 16 different use cases

Presentations - Day 2

Wo Chang - RDA Big Dats Activities
* National Institute for Standards and Technology (NIST), Gaithersburg,
* Presentation of the NIST Big Data Analytics Reference Architecture
* Fingerprint Analysis Use Case

o
Analytics
Geoffrey Fox - Data Analytics at Digital Sci Cenrer @50IC
falndin:)anwder“ésity:erIooEm‘iing::jg:dUS.:\’EHCE o Experte E

Page

hetic macromolecules

NIST E

Kuo Kwe-Sen - Autemated Identification of Episodes of Earth Science Phenomena

* Bayesian & NASA, Maryland, USA
* In-array database analytics using SciDB
* Blizzard Observation Use Case

Peter Baumann - Use Case Array Databases
* Jacobs University, Munich, Germany
+ Agile array analytics on top of the rasdaman array database

NASA E

Teilnahme & Vorschlag im letzten 4 PIenary
mT B/-IG/WG-IVIeetmg

Each section below pertains to one RM-ODP viewpaoint. First an explanatory introduction is given (in italics), then the
Big Data Analytics use cases follow. (Please add your use cases by using the template and aleng this schema and fit
it into the appropriate section!)

Enterprise viewpoint
The enterprise viewpoint focuses on the purpose, scope and palicies for the system. It describes the scientific
requiremerts and how to meet them, abstracting away from techinical details.

Responsible section editor: Kuo Sen-Kwo Ioad_ba |ance “admin work“

enterprise

|2

* Various use cases, including stock trading, social networks, climatology, HEP and genomes

Hugh 5hanahan - NGS Transcriptomic Workflows
* Royal Holloway, University of London, UK
* NGS5 Transcriptomic Workflow from trace data to expemerimentation
* Sequencing pipeline and storage

Frank Seinstra - Bjg Compute meets Big Data
* Netherlands eScience Center, Amsterdam, The Netherlands

e

* e5TeP - eScience Technology Plattform (AEther, Xenon, ...), bridging science and industry

+ Different use cases (supernova detection, climate research, ...)

Science domain use cases found refevant for Big Data Analytics: v viewpoint ¥

> v

Event Analysis (Dr. Tom Clune, Dr. Kuo GSFC/NASA) computational
Particle physics and radiotherapy (Michael Simmons and Charles Boulton, University of Cambridge) A A" viewpoint
Research on Data Analytics for Automated Quality Contral of Measurement Data (Morris Riedel, Shiraz Memon, » Fﬁ “
Shahbaz Memon - Juelich Supercomputing Centre; Robert Huber - MARUM Bremen) Sotiar

Spatio-Temporal Data in the Earth Sciences (Peter Baumann, Jacobs University) \ &environment ¥ J
Classification of land cover types of remote sensing satellite image datasets (Gabriele Cavallaro - University of , technology
lceland, Morris Riedel - Juelich Supercomputing Centre) viewpoint

Aktualisierung Webseite (bspw. mit aktuellen Themen: ist fiir analytics das
ISO Reference Model for Open Distributed Processing (RM-ODP) sinnvoll?




Nachste Schritte & Aktuelle Diskussionen

GIGA Resefarchers hope deep learning
Ll algorithms can run on FPGAs and
supercomputers

f ERCIM Expert Group on "Big Data Analytics"

eraARGXINE TSI

Big Data Analytics: towards a European research agenda
WRRAAROBABR

Editors
Mirco Nanni’, Costantino Thanos - Fosca Giannotti’ and Andreas Rauber’

B B WA v

Voranbringen des Peer-review systems (Wer liest/priift Analytics — Resultate, ...)
Weitere Communities einbringen (bspw. Earth Science Fokus, Medizin, andere ...)
Bessere Vernetzung mit anderen Gruppen (bspw. Terminologies and Foundations)
Erweiterung der |G Richtung “Big Data“ (bspw. analytics nur noch als Teilbereich/WG)
Diskussionen um die ISO RM-ODP Methode zur Beschreibung (mehr als CRISP-DM, ...)
Vorbereitung der Sessions im Plenary 5 in San Diego (mit anderen Gruppen, “Uptake®)
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Methods & Tool

Parallelization!
Applied Statistics e
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Gestalten Sie unsere Sessions @ Plenary 5 in San Diego mit!

www.morrisriedel.de/talks
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