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Declaration for a Geoscience
Information Commons

owledge is the comman wealih of humanity™ '

Preambie

The Electronic Geoplyzical Year (eGY) joms with the Intemmational Council for Science, the
Werld Sunmit on the Information Soctety, and many other bodies in recogmizing that
knowled; the common wealth of humamty. We have a shared responsibility to create and
m:plement strategias to realize the full potential of digital information for present and fahwe

X EJtal information and new technologies
for information i miesration and lmcm 1 and productive
development of socteties avound the world. Providing ready and open aceess to the v
gmm'.na LI:‘].].ELti.OIL of e <o discipliua'" digital :in‘i'n::maﬁ.-:n 15 the I\.ew to 1mdertand.mg and

ould work together to share their
a manner that respects intellectuzl

structure, content. and contexts to famlltate mtemp-:mh ity a.ud 'LhE dhco.#_r' of
relationships within and betwesn information resources.

Article 4 Data persistence
Diata and information about the Earth system should be preserved and sustained m forms that
are both software and hardware independent so as to be openly accessible today and i the

¢ 3: Dara rescue
Effort should be made to identify and reseue entical Earth system datz and ensure persistent
ace
e 6: Common standards and cooperation
tzndar wsteroperability should be identified, craated, and implemented thronzh
mte rn.atl.ﬂnal collabotation.
iry building
advancad information techrology and communizations capabilities
= to developing such capabilities elsewhere to reduce the digital divide.
on and public outreach
Students, scientists, dacision-makers, and the public should be mformed abont and be
enzbled to contribute to ouwr understanding and manazement of Earth system phenomena that
mpact human survival.

amazsekow. Comvensr of the TN World Swmemit o the Information Socieny

Tamuary 2006
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-EUrope stiucture

o European Committee

o National Commitiees
— Errance
— Germany.
— |taly;
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Outline ofi the Talk

e The Scientific Einall User (O

o he Virtual Obsenvatory.
o [he Semantic VO

o Embedding Knowledge via Cmaps

o Managing Knewledge via Cmaps

e Conclusions
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' The Scientific User 1 Research Needs
o Wants, by using his own expertise:

a. to efficiently locate, search, retrieve data
B. toe successiully cross-analyze data

¢c. (o run models for data Interpretation

d. to flawlessly graph results

e. (o puplish the outcomes asap
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' The Scientific User 2 Tiypicall Attitudes

e does not want, as much; as he/she
can:

a. to reduce the time devoted to research

0. to Invest time in learing the use ofi new
data management tools (“Why, 1| can
Uuse my good, old, command-line ETP?2*)

c. toe Invest time in learning the related new.
terminology (* What dees VO mean and
what can a VO doe for my. research?*)
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TThe Scientific User 3 lypicall Diseases

a. IS affected by the “Publish or Perish®
syndrome (noet his/her fault...)

. willfcontinue struggling with multi-
Instrument, multi-band, time-space-
energy multi-resoelution;, varied-guality
data frem different repositories with
different access modes (his/ner fault)

c. Will continue preceeding aleng his/aer
conselidated “data handling

foadmap™ (his/her fiault)
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.~ The Scientific User 4 The Cure

SHOULD ADOPT A VO !

as
o the relevant learning curve is net steep

o |t can successiully cope with the
mentioned Issues, relieving the scientist

o |t can faveur a significant improvement in
the scientific productivity:
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TThe Virtual Ohservatory.

A VO can previde the finall user with an
operational framework controlled via a
web-hased GUI fior accessing
registered resources like:

o Complex data search and retrieval
o Data visualization

o Data analysis

o Numerical moedel running

o Numerical computing

In USer-transpareni mode,
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Data and Computing Grid Layers

o Advanced data management Is carried
out by a DATA GRID, which links
multiple data coellections by managing
data entities across distributead
[epositeries

e Data analysis and visualization occurs
via a VIRTUAL DATA GRID; which
precesses data via Gridl protecels

o Numerical computing Is performed by a
COMPUTING GRID, which relies on

distributed computing power
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The Semantic VO

SCIENCE & ONTOLOGY
— APPLICATIONS —* &
SCHEME SEMANTICS
v VIRTUAL OBSERVATORY
OBSERVATIONAL VMETADATA STANDARD WITH V-GRID &
RESOURCES & — &) — KNOWLEDGE
DATIATARCHIVES DATA MODEL DISCOVERY (KD)

FEATURES

A

KINOWILEDGE IVIETFADATA
> &
KNOWIEEDGE VMOBPEIS

o An SVO can cope withi Knowledge
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ntelegy and Semantics
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o Graphically described by Concept Maps
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Metadata Standards and Data Model

Describes
e Multi-disciplinary
e Multi-domain

— Multi-wavelength

MULTI-DATA Multii
; — Multi-instrument
METAMODEL — Multi-resolution

data based on the
domain- specific
data models

o Managed by a Multi-Data Metamodel
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~  Knowledge Metadata & Knowledge Model

Describes
KNOWLEDGE |+ Concepts
METAMODEL ' Interrelationships

e Case-Based Reasoning

o Vianaged by a Knowledge Metamoedel
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Advanced Brokering System

DATA

METABROKER

KNOWLEDGE
METABROKER

« OWL Web Ontology
Language
— Web Services

— Description on
Demand

|+ KEA Knowledge

Exchange

Architecture

— Web Services

— Cmaps

— CXL Concept
Mapping XL

o Managed by specialized Metabrokers
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EUROPIE

- A MULTI-DOMAIN
SPATIAL GUI
e AJAX Asynchronous
3 Javascript & XML
— XHTML + CSS for
visuals
_ — DOM Document
% Al - y Object Model
B E : A
3 z - | ANATURAL LANGUAGE
m N INTERFACE
« NL Parser
e Query Builder
Click on a spatial domain or submit a question * Query Processor
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Managing Knewledge via Cmaps

o A Cmap can be published on a KEA
Server

o A KEA senver Is VO compliant as a set
ofi Wel Services (WS) allows te extract
the knewledge coded Intoe any

published Cmap In a machine-readable
fiormat

o A machine-readable knewledge base
can be built frem Cmaps to be used by
a VO previded with an extra layer for
knewledge processing
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A Knewledge Processing Layer

o Cmap WS Mapper — Knewledge Broker
s Cmap WS Query System — Get Cmap

o Cmap Knewledge Extractor —> Get
Knoewledge

— Cmap parser — ldentify:
e Concepts
o Connections
o Linking phrases

o Knowledge Base Manager — Index and
Retrieve Knowledge

o A NLLP'Interface — Process Queries
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CONCLUSIONS

o A VO provides the scientific user with' all the toels
ne/she needs for data searnch, retrieval, visualization
and analysis

o A SVO Is the next step in VO development as It
can cope with Knowledge te significantly exploit
the data information centent and the scientist
expertise

o Cmaps arne quite promising toels fier Knewledge
coding and exchange both at the human and at the
machine level thanks te the recent develepments

o eGY IS promoeting such developments worldwide

o A similar toel Is a must for the analysis of multi-
Instrument, multi-band data as needed when
making post-event analysis off SEE

SRRy N @ [AY seE 2007 Athens. 24 Sept. 2007 [&) M. Messerotti 29



THANK YOU
FOR YOUR

ATTENTION
|

TRy 2y 2 Y see 2007 Athens. 24 Sent. 2007 & M. Messerotti 20




