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sque es lo que viene ?

El Contexto general del diluvio

« El diluvio en el mundo

E-Astronomia + E-Fisica Altas Energias
Algunas experiencias

Generalidades y Conclusiones
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Nuevos Paradigmas, Nuevas Realidades,
Una Revolucion Informacional.

% Nuevo modo de produccion Capitalista
® Cambio de los procesos implica cambios mas alla de las TIC
® De la Economia Industrial a la Economia Informacional
® De los bienes materiales a los Servicios
® El Conocimiento como Materia Prima para Producir nuevoConocimiento

% La Economia Informacional
® Global: Procesos de Escala Mundial en Tiempo Real.
® Las economias nacionales se convierten en estrategia nacional.
® Funciona en Red interdependiente
® Requiere RR.HH. Altamente capacitados y creativos

% Nueva Cultura Cientifica e-Investigacion
® Teoria - Experimentos - Simulacion
® Multidisciplinaria & Colaboracion Remota
® Data intensiva vs Computo Intensiva
® Medicion y Mineria de Datos.
® Nueva forma de Comunicacion: preservacion-diseminacion del Conocimento

€ 1AGQ FCLARA
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Ciencial/Arte, Ciencia Industrial,
e-Ciencial/Ciencia 2.0

« Ciencia Arte: Esfuerzo, ingenio y destrezas personales

cevalez



Distribucion y penetracion de la electricidad en nuestras vidas replica el
proceso de distribucion y penetracion de las TIC
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Lejano Infrarojo Visible

Tsunami de Datos

Simulaciones

En los Gltimos 5 aflos de Astronomia =structura del Universg
se han generado mas datos que en ; '
toda su historia

€ 1Ag0 FCUIARA
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Simulaciones
de Supernovas




La medicina y biologia contemporaneas
tienen un alto contenido bioinformatico
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El aumento exponencial de datos se va
originar en las redes inalambricas de sensores

Weather Forecasting o
Sensor Web
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Data Handling and
Computation for
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Comb-e-Chem Project

Liz Lyon (2004) Realising the scholarly knowledge cycle http:// www.ukoln.ac.uk
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21st Century Scientific Method

Theo
John R. Johnson, “HPC for data intensive science”,Pacific

Northwest National Laboratory

Theory suggests hypotheses
that are verified through
Experiment

Theory is developed and e < L -
explored through g
Computation

Hypolhes&s are. discovered

Experiments
generate Data

Computat:ons
enerate Data

Computations inform the design of Experiments

Computation

\‘\o;% ) et | +access

Challenges and Opportunities of Open Data in Eoology

t { Innegrate-r )
0. J. Reichman, et al.

Science 331, 703 (2011);
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Descubrimiento. Soportes fisicos de

almacenamiento . .
e archivos de medicidon del instrumento CICIO de VIda
e Cuaderno bitacora del investigador. de IOS datOS

Recuperacion. Acceso y normalizacién en
algun formato.

Analisis. Mecanismos para procesar y analizar .
los datos y construir informacion vy, Descubrimiento
posteriormente conocimiento

Resultados. A partir de analisis de los datos se Anlisis e interpretacion

obtienen los resultados, generando
informacion y conocimiento.
Almacenamiento. Los datos y los resultados
de sus analisis son almacenados para luego sel
catalogados y diseminados.

Catalogacion y Publicacidn. Parte/todos los
datos (medidos, simulados y procesados ) son
diseminados, utilizado y reutilizados por los
investigadores..

Recuperacion

Catalogacion y Publicacion

Resultados

Almacenamiento

O
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Viicrosoft Research ya propone un
cuarto paradigma cientifico
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El diluvio de datos no es solo ciencia

SPECIAL REPORTS

Data, data everywhere
Feb 25th 2010
From The Economist print edition

SPECIAL REPORTS

Clicking for gold
Feb 25th 2010
From The Economist print edition

How internet companies profit from data on the web

Information has gone from scarce to superabundant. That brings huge new benefits, says
Kenneth Cukier (interviewed here)—but also big headaches

SPECIAL REPORTS

SPECIAL REPORTS

Needle in a haystack
Feb 25th 2010
From The Economist print edition

The uses of information about information

I Overload 1
Global information created and available storage
Exabytes
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FORECAST
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Information created

Handling the cornucopia
Feb 25th 2010
From The Economist print edition
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The best way to deal with all that information is to use machines. But they need watching Source: IDC
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Circulos Servicios de Presentacion en WEB: Portales Comerciales de acceso a Informacion

Virtuosos entre Deseubrimients Busqueda y bisqueds
ubn ) acopio de usqueaa y
e-docencia y enlace y ireos de acopio de
e-investigacion recuperacion de Informacion Recursos
los recursos de inf Creacion y de .
Creacion y Anélisis y reutilizacién de Informacion
captura de tranformacion de Servicios Recursog de
datos datos: Mineria y consolidadores de Informacion
experimentales Modelado informacién
o simulacién

Acopio de
metadatos

Procesos de
ensefianza y
Aprendizaje

Procesos de e-
Investigacion

Repositorios
nstitucionales:
Datos, Publicacién
WEB, Objetos de
aprendizaje

Servicios de
Presentacién
Institucional:
portales, Gestion de
Aprendizaje: cursos
y médulos

Almacenamiento
Validacion y Autoarchivado

Almacenamiento
y Autoarchivado

Validacién

Publicacién Busqueda y
Zcopto ded Validacion
ecursos de
. Vinculos y enlaces Informacion
< P Publicaciones
Curaduriay Arbitradas: Revistas y Certificacion
presevacion de Datos Memorias de Congresos de Calidad

Liz Lyon (2004) Realising the scholarly knowledge cycle http:// www.ukoln.ac.uk



Puntos cruciales de los repositorios de datos

 Generadores de creacion. Cada vez mas, la actividad de 1+D de apoya,
con mayor énfasis, en reportes técnicos que emergen del modelado y
remodelado datos. Las las publicaciones acabadas son vistas como un producto
final luego de varios de estos reportes. Esa situacion se nota con mayor frecuencia
en las grandes colaboraciones. Disponer de repositorios de datos que preserven
los distintos resultados del modelado se hace imprescindible

« Conectores de Comunidades. Los ambientes de preservacion
reflejan el tipo de investigacidn que se esta desarrollando y los metadatos
informan sobre el tipo y calidad de las medidas. Cada vez mas la interrelacion
entre distintas fuentes de datos, proveniente de distintas disciplinas, se convierte en
el centro de la actividad para la produccion de conocimiento.

 Curaduria de Datos. Preservacion volatiles y fragiles bitacoras de laboratorios,

Archivos Medicion son transportados y clasificados a sistemas robustos
Pueden ser accedidos mucho tiempo después de que el experimento haya finalizado
e, inclusive, de que el grupo de investigacion que lo genero se haya disuelto.

R.E Luce. No Brief Candle: Reconceiving Research Libraries for the 21st Century, volume 142, chapter A New
Value Equation Challenge: The Emergence of eResearch and Roles for Research Libraries,, pages 42-51.
Council on Library and Information Resources, 2008.
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science
commons

http://sciencecommons.org/projects/publishing/open-access-data-protocol/

Protocol for Implementing Open Access Data

Status of this Memo

This memo provides information for the Internet community interested in distributing data or databases
under an “open access” structure. There are several definitions of "open™ and "open access” on the
Internet, including the Open Knowledge Definition and the Budapest Declaration on Open Access; the
protocol laid out herein is intended to conform to the Open Knowledge Definition and extend the ideas of
the Budapest Declaration to data and databases.

This memo does not specify an Internet standard of any kind, but does specify the requirements for
gaining and using the Science Commons Open Access Data Mark and metadata, by using legal tools and
norms that conform to the protocol specified. This memo is available under the Creative Commons
Attribution 3.0 (unported jurisdiction) license and will be submitted to the World Wide Web Consortium for
consideration.

The terms MUST, MUST NOT, and SHOULD are used herein as defined in RFC 2119 (“Key words for use in
RFCs to Indicate Requirement Levels").

1. Intellectual foundation for the protocol
The motivation behind this memorandum is interoperability of scientific data.

The volume of scientific data, and the interconnectedness of the systems under study, makes integration
of data a necessity. For example, life scientists must integrate data from across biology and chemistry to
comprehend disease and discover cures, and climate change scientists must integrate data from wildly
diverse disciplines to understand our current state and predict the impact of new policies.

The technical challenge of such integration is significant, although emerging technologies appear to be
helping. But the forest of terms and conditions around data make integration difficult to legally perform in
many cases. One approach might be to develop and recommend a single license: any data with this license
can be integrated with any other data under this license.

But this approach, which implicitly builds on intellectual property rights and the ideas of licensing as
understood in software and culture, is difficult to scale for scientific uses. There are too many databases
under too many terms already, and it is unlikely that any one license or suite of licenses will have the
correct mix of terms to gain critical mass and allow massive-scale machine integration of data.

Therefore we instead lay out principles for open access data and a protocol for implementing those
principles, and we distribute an Open Access Data Mark and metadata for use on databases and data
available under a successful implementation of the protocol.

1.2. Scope

The Science Commons open access database protocol is specifically limited in scope to provide the legal
functions necessary to create a legal tool. Tools created under conforming implementations will create the
foundation to legally integrate a database or data product available under a tool conforming to the



El conjunto completo de observaciones
astronomicas estaran accesibles en una red
de observatorios virtuales (IVOA)
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NVO - Facilitating Scientific Discovery
NVO's objective is to enable new science by greatly enhancing aq
computing resources. The NVO is developing tools that make it g
retrieve, and analyze astronomical data from archives and catalog|
to compare theoretical models and simulations with observations |
These tools are based upon international standards developed in
the International Virtual Observatory Alliance.

We expect to deliver the first production quality services in early 2
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SkyView

The Internet's Virtual Telescope
Home Help Non-Astronomer Basic Advanced Java

| & & BEa

Non-Astronomer Page

This page is specifically designed for the non-astronomer to learn about astronomy and to display pictures of the celestial
sky in multiple wavelengths. For first time users. we have an orientation page explaining the interface and the different
choices you can make. Also. most everything on this page is a hyperlink to provide detailed explanation of terms and
functions.

Below are images generated by SkyView showing the sky and different types of objects in various wavelengths. Click on
the small images to get information on how they were created.

‘We have also generated some pages showing multiwavelength images of the celestial objects Cvgnus Loop. Crab Pulsar,
and Orion as examples of what SkyView can do.

Images created using SkyView

All-sky image in radio waves All-sky image in extreme UV light All-sky image in X ray light




VO: Arquitectura Conceptual

Usuarios >

Ambientes de descubrimiento

\E&ECLARA

cevalez -




Physics Validation of
Detector Simulation Tools for LHC

Juerg Beringer
CERN
on behalf of the

| ATLAS LCG Simulation
Physics Validation Project §F& -

« Simulation physics validation for LHC

« Recent results from test-beam studies

+ Recent results from “Simple Benchmarks”
* Conclusions

s

CMS



LHC Global Data Grid (2007+)

Online
- System

Tier 4 Physics caches

» 5000 physicists, 60 countries
> 10s of Petabytes/yr by 2008
» 1000 Petabytes in < 10 yrs?

150 - 1500 MB/s CERN Computer
Center
10-40 Gb/s
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Which HEP information system do you use the most?

arXv 39.7%

CDS 2.6%
ADS 0.7%
Library services 0.23¢

Geoogle 7.8%
Google (8.5%)
Google schelar 0.7%

Commercal databases
0.1%

Community-based
systems (91.4%)

SPIRES 48.2% Commercial systems (0.1%)

.Jhich HEP information system do you use the most?

100%

|

0%

70%
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50%

0% —— Communty-based systems
30% Google

~—i~ Commercial sysiems

20%

10%

0% - " - -~ 4
>10 years §-10 yoars 35 yoars 0-2 yoars

aof usage of HEP information syslems

From 2007 survey of 2,000 physicists by CERN, DESY, Fermilab and SLAC.
Gentil-Beccot et al, Information Resources in High-Energy Physics: Surveying the Present Landscape
and Charting the Future Course. J.Am.Soc.Inf.Sci.60:150-160,2009 arXiv:0804.2701



Imagine your ideal scientific information system in five years from now.
Which additional features will be important?
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& From 2007 survey of 2,000 physicists by CERN, DESY, Fermilab and

SLAC.
Gentil-Beccot et al, Information Resources in High-Energy Physics:

Surveying the Present Landscape and Charting the Future Course.
J.Am.Soc.Inf.Sci.60:150-160,2009 arXiv:0804.2701
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Combechem

The Combechem project is one of the UK's national e-science projects. Combechem is a UK e-Science project
funded by the EPSRC. The project is working on Grid-enabled combinatorial chemistry, concentrating on
crystallography and laser and surface chemistry. Another major component of the project is the development of an
e-Lab, using pervasive computing technology to record detailed information on all aspects of laboratory work.

The head of the project is Dr. Jeremy Frey. o

The latest news from the Combechem project

From sp on 16/02/2005 at 17:27

The Faculty of Engineering, Science and Mathematics in conjunction with IBM Hursley present a series of talks
aimed at undergraduates and graduate students from from across the whole range of science and engineering

and do not require any special knowlque qf computer science! the Smart Tea Project - Netscape
they are taking place over two symposia, with the second on 4th
When: Wednesday 23rd February 2005 Q Q @ @ } [S v ffomarteacrsl
Where: Building 35, Lecture Theatre 1001 A|
Download the Symposium Programme here. r [ Db -
All members of the faculty are welcome! E) NewTab [ the Smart Tea Project |
Comb-e-Day 2005 the Smart Tea Project
XN A L) "I can go anywhere and its, like, this is
Comb-e-Day Talks me and my data. Its all there, bang.”
_l Tha final H £ thn Cambh a Do D tnti aasill ah
& oF g | - Chris,
- A N - = a real chemist, on using Smart Tea
wStartl Bs... | @Co... Sin... | E)grl...' QWI... 3 Pr... | @EC... | @ to... | @ Do... | G... | instead of a paper lab book.
Smart Tea is about improving the information environment for chemists doing chemistry - within and
beyond the lab. Smart Tea is about supporting chemists in the preparation, execution, analysis and
di ination of their experi 1 work.
Background
When chemists run experiments, they create a great deal of information: they describe hypotheses; they delineate
methods for testing those hypotheses; they reference others' efforts in similar experiments; they record exact amounts of
chemicals used, and the methods for combining them; they analyse the success or failure of these results.
For all its technical sophistication, the modern lab experiment is still
recorded using the same tools as scientists have been using over the
past 200 years: a bound paper lab book (pictured right).
The flexibility of the lab book makes it great for chemists while
carrying out an experiment: they can move it easily from their desk
to the lab bench to a shelf. The book itself, however, is a poor
mechanism for making the information stored in that book available
to other scientists within the lab, or for that matter, to the same
scientist after the experiment has been completed: if the scientist
does not have the lab book to hand, the information is unavailable.
Motivation
3 ? Part of the world wide eScience Semantic Grid effort is to get the data crafted
- by individual scientists out of the lab and onto the Grid, where it can be
N 7/ accessed, compared and processed within the global science community.
A ©F B o= [ =R
#start|[@e... ZH D~ |«®BGBEmD 9:00 AM
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iniciativa FP7 "Research Infrastructures - INFRA-2008-1.2.2 -
Scientific Data Infrastructures”. Comenzo el 01 de Julio 2009
con una duracion de 42 meses.
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La interoperabilidad de las bases de datos y las
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Burst summary: About

. Welcome to the Gamma-ray Burst Real-
Burst date: time Sky Map. This web application is
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Detecting mission: detecting satellites.

Click the GRE to learn more...

Burst time (UTC):
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Datos LAGO se clasifican en tres tipos
Datos de calibracion del Instrumento
Medidas de los Instrumentos WCD
Datos Simulados

Cada archivo de datos esta tipificado por un
modelo de metadatos adaptado a LAGO

El modelo de metadatos LAGOvirtual es una
adaptacion del CCLRC (Council for the
Central Laboratory of the Research
Councils. UK) y Dublin Core
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o) Implementacion de un Repositorio de Datos
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Portal LAGO Virtual
... _Portal

AIRES (AIRshower Extended Simulations)

Acceso Datos Compartidos Ambiente de analisis y Base de
Instrumentos i : o ,

Conocimientos

CORSIKA & Osmic Ray SImulations fyxz /

LAGO Virtual
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Equipo LAGODatos

* Rodrigo Torréns
* Luis A. Torres
* Luis A. Nunhez y
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Una estrategia Regional para comunidades

Apoyarnos en paises maduros (mx, br) para
promover comunidades en la region

Dias Virtuales Tematicos

Eventos/Financiamientos conjuntos

Programas de Capacitacion Usuarios
Apoyarnos en paises maduros (co, cl) para
) soporte técnico de comunidades.

Centros de Soporte Técnico Operaciones

Fuerzas de Tareas conjunta

Soporte a Usuarios para Aplicaciones

Oﬁ\poyarnos en paises maduros (mx, br, co, cl)
programas financiamiento conjunto

Ampulsar/Cooperar paises emergentes (pa, cr,
ec, ve cu)+(pe, ar, uy)
Foros/Talleres con personalidades de CyT
Capacitacion a Técnico y Usuarios finales

Desarrollo de un plan de sustentabilidad e
inversiones

€D  1AGo SCLARA
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1. ¢ Qué hace RedCLARA para las comunidades?

Identificar, construir, consolidar, apoyar
y buscar apoyo

?:(I:Lcl)crilologia de Materiales A_reas, _Temética_s ISI de articulo
TIC (e-Gobierno) cientificos publicados por
TIC (Grids) investigadores
TIC (Biblitotecas Digitales) Latino-Americanos
Energias Renovables 2000-2008
Alimentos
Agua
Ciencias Sociales Opinion a las RNI
Biotecnogias Miembros de CLARA
Astronomia
Educacion Andlisis Comparativo de
Desastres Naturales , 51 redes tematicas provenientes
::at"momo ICuItutraI (ﬁrqueologla y del Programa Ibero Americano de

atrimonio Inmateria

CyT CYTED,
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LACXSER (LAtinoamerican Colaboratory of eXp
erimental Software Engineering Research) 6
universidades.

ReLANS (Red Latinoamericana de
Nanotecnologia y Sociedad) 18 research
institutions
MAYA (Red de Microorganismos, Agricultura y
Alimentos) 5 research institutions
MCISur (Manejo Costero Integrado del Cono

Sur) 7 research institutions 2.
LAGO (Large Aperture Gamma Ray Burst
Observatory) 15 institutions 3.
MAPA D2 (Mapa e Programa de artes em danca
digital) 7 institutions 4.
LACLO (Latin American Community of Learning
Objects) 7 institutions 5.

ColLaBoRa (Comunidad Latinoamericana de
Bibliotecas y Repositorios Digitales) 6.
URDIMBRE (Research of the impact of TIC in 7.
education) 13 institution

8.
9.

10.
1.

12.

13.

LAGO (Large Aperture Gamma Ray Burst
Observatory) 15 institutions

MAPA D2 (Mapa e Programa de artes em danca
digital) 7 institutions

LACLO (Latin American Community of Learning
Objects) 7 institutions

ColLaBoRa (Comunidad Latinoamericana de
Bibliotecas y Repositorios Digitales)

FLU-CAP Programa de Influenza para
Centroamérica y Panama

TIC en FID Formacién Docente Inicial

ACHALAI Red internacional de recuperacion del
patrimonio inmaterial de tradiciones musicales
Grid Computacion Cientifica y de Alto
Rendimiento

ARCU-RED Comunidad de arte y cultura en la
red

IPOL-LA Image Processing Online Latin America
CLARISE Comunidad Latinoamericana Abierta
Regional de Investigacién Social y Educativa
Latin IDE Comunidad Latinoamericana de
Infraestructura de Datos Espaciales

CLIC Comunidad Latinoamericana de 60
Investigacion y Construccion de Conocimiento



i Gracias ! -

cevale2



