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“Big Data is high-volume,
high-velocity and/or high-
variety information assets
that demand cost-effective,
innovative forms of
information processing that
enable enhanced insight,
decision making, and process
automation.”

Gartner IT Glossary
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“All models are wrong, but some are usefu
George Box, Statistiker, University of Wisconsin

(

“All models are wrong, and increasingly you can succeed without them.
Peter Norvig, Director of Research, Google Inc.

“Correlation supersedes causation, and science can advance
even without coherent models, unified theories, or really
any mechanistic explanation at all.”

Chris Anderson, Chief Editor, Wired Magazine
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How can big data change science?

Here's how medical research traditionally works:
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B Design an B Form your

withaquestion | experiment to test : condusion.
or hypothesis. + it. Wait for new
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Big data changes step H
Online, searchable databases provide instant
answers, speeding up research.

Medical records Health apps

BIG DATA

Genetics tests
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Census

Wearables
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“A focus on publication of reports in journals with high impact factors and
success in securing of funding leads scientists to seek short-term success
instead of cautious, deliberative, robust research that will take
substantially longer to produce less exciting (but more valid) findings. ”

Macleod, MR, Michie, S, Roberts, | et al. Lancet. 2014; (published online Jan 8.)

“These luxury journals are supposed to be the epitome of quality,
publishing only the best research. But the big journals’ reputations are
only partly warranted. While they publish many outstanding papers, they
do not publish only outstanding papers. Neither are they the only
publishers of outstanding research.”

Schekman, R. The Guardian (London). Dec 9, 2013
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“Systems Biology is the computational and mathematical modeling of
complex biological systems. [...] Systems Biology is a biology-based inter-
disciplinary field of study that focuses on complex interactions within
biological systems, using a holistic approach (instead of the more

traditional reductionism) to biological and biomedical research.”
NEWINSIGHTS Wikipedia
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http://www.centerforsystemsbiology.org/
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Anforderungen an Wissenschaftlichkeit

Kitano H, et al. (2011) Nat Chem Biol 7: 323—326.

* Vermeidung einzelner Mega-Projekte
"I finanzielle und soziologische Griinde

* Konsolidierung von Daten und Wissen der “Small Science”

* Vernetzung von Forschern zwecks Wissensintegration

 FUhrung und angemessenes soziologisches Design

* Anreize fur die Beteiligung an gemeinschaftlichen
Anstrengungen

e akzeptierte Ziele

“Social engineering will be recognized as an indispensable part of research

activity in the coming years for large-scale and complex big science,
because it is the people who do science, not technology or machines..”




loannidis JPA, et al. (2014) Lancet 383: 166—175.

Standardisierung von Ressourcen und Prozeduren

hohe methodologische Anforderungen an Publikationen
mehr Anreize fur Sorgfalt und Qualitat

Offenlegung von Methoden, Registrierung von Daten
Anreize fur Datenteilung schaffen

Pflicht der Forderer zur Sicherung von Qualitat
Replikation fordern, Duplikation vermeiden

bessere Ausbildung der Forscher

bessere Kommunikation zwischen Forschern



Anforderungen an Wissenschaftlichkeit

Verflgbarkeit

AA

Verwertbarkeit  Verknupfbarkeit




Entwicklung lokaler und nationaler Integrationskonzepte
Definition und Etablierung konsentierter Datenstandards
Qualitatskontrolle fir Daten und Biomaterialien

bessere Nutzbarkeit von Daten und Biomaterialien
Etablierung versorgungsintegrierter Forschungsinformatik und
Biobanken

generische und konsistente Antworten auf ELSI-Fragen
strukturelle Einbindung von Medizininformatik und Biobanken
nachhaltige Finanzierung

Anderung der Férderungs- und Publikationsanreize

bessere Aus- und Weiterbildungsangebote

tbergreifende Kommunikations- und
Abstimmungsplattformen
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Herzlichen Dank fir lhre Aufmerksamkeit !




