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3 IVOA Architecture Level 2 
 

 
Figure 3: IVOA Architecture Level 2 

 
Level 2 of the IVOA Architecture is similar to the Level 1, but adds all the IVOA 
standards in their corresponding layer. Some standards have already been 
approved and recommended (blue boxes with an outer line) while others are still 
being worked on (blue boxes without an outer line).  
 
Note that this list (and standard status) will naturally evolve with time. More 
standards will be approved and recommended. Additionally, as driven by science 
use cases, new standards will be identified and added to that Figure 3. 
 
The following sections provide a summary description of each individual standard, 
including where it fits into the IVOA architecture and its possible links with other 
IVOA standards. 
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1 IVOA Architecture Level 0 
 

 
Figure 1 : IVOA Architecture Level 0 

 
Astronomy produces large amounts of data of many kinds, coming from various 
sources: science space missions, ground based telescopes, theoretical models, 
compilation of results, etc. These data are usually managed by large data 
centres or smaller teams. These providers provide the scientific community with 
data and / or computing services through the Internet. This is the Resource Layer. 
 
The “consumers” of these data and computing services, be it individual 
researchers, research teams or computer systems, interact with the User Layer. 
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Quanto tempo de sua 
pesquisa precisa ser de-
dicado para tarefas de 
Tecnologia da Informa-
ção para as quais, como 
astrônomo, você não 
possui conhecimento   
ou vocação?

Caso você tenha res-
pondido "muito", e caso 
seu projeto faça uso de 
Observatório Virtual, o 
BRAVO pode ajudá-lo 
por meio de um novo 
mecanismo chamado:

http://www.astro.iag.usp.br/~bravo/cdu

BRAVO
Brazilian Virtual Observatory
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Um Caso de Usuário é 
um projeto simples, curto 
e facilmente testável, 
voltado à implementação 
ou uso de serviços de 
Observatório Virtual.

Aliás, mesmo que você 
tenha uma idéia para um 
projeto de Observatório 
Virtual nas condições 
acima, mas não possua 
o know-how para elabo-
rar um Caso de Usuário 
completo, o BRAVO po-
derá auxiliá-lo.

Veja mais em:

• Use cases

• Aims:

• To facilitate the development 
and deployment of tools 
based on VO-concepts.

• Professional implementation 
and deployment:

• Software engineering 
methodologies 
(Requirements specs., 
Design Documents, Test 
Reports, etc.);

• CMMI Level 5 companies.
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Veja mais em:

• Cases received:

• Synthetic spectra (2x)

• Photometric redshifts 

• South-POL

• JPAS

• BRAVO Portal + Registry mirror

• Now, entering into the 
implementation phase:

• Funding request submitted.
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• To organize workshops and schools aiming at the dissemination of the VO 
concepts and the qualification of people capable to use and to work on the 
development of new VO services and tools;

PEOPLE



• NAT/LAC/BRAVO initiative

• Aims: 

• Researchers <-> Students;

• Expose technologies;

• Identify needs;

• Suggest possible 
solutions.



I Workshop de eScience
na Astronomia Brasileira

• One day meeting

• Aims:

• To stimulate the 
approximation between 
Astronomy and Computing 
(CS and Eng.) research 
communities.

• Open a communication channel 
between these societies.

• Result:

• The creation of the Astronomy 
Track at the Brazilian 
Computer Society annual 
meeting!



VI e-Science 
workshop 

of the Brazilian
Computer Society

• New “Astronomy Track” 

• besides Bioinformatics and Computer Science;

• Keynote by David Schade (CADC), on Big Data, the Virtual Observatory, 
and Cloud Computing;

• 5 oral presentations (IAG/USP, LineA, INPE, Mackenzie, U. Lisboa);

• 4 poster presentations;



QUEM?
Podem participar graduandos, mestrandos 

e doutorandos da área de exatas. 
Pós-doutorandos se estiverem com muita 

vontade. Preferencialmente em pares!

O QUE É?
O BRAVO, a Microsoft Research e a AMD te 
desafiam a desenvolver um sistema para 

disponibilizar imagens do telescópio SOAR 
no Wide World Telescope, por meio de 
protocolos do Observatório Virtual.

As inscrições estarão abertas de 
11 de junho até 12 de agosto e os 
trabalhos devem ser entregues até 

17 de agosto de 2012. A premiação será 
feita em Outubro durante o encontro 
IVOA Interop e os estágios da equipe 

vencedora serão realizados 
em 2013.

QUANDO?

PRÉMIO?
Um mês de estágio na Microsoft Research 

(Redmond, Estados Unidos) e/ou um mês 
no Instituto CALTECH (Califórnia, Estados 

Unidos), além de dois notebooks.

MAIS INFORMAÇÕES
www.astro.iag.usp.br/

~bravo/desafio/

ORGANIZAÇÃO PATROCÍNIOS APOIOS

- Astrofísica

• Challenges: 

• To develop a minimal 
SIAP service from scratch 
and to demonstrate that 
this works integrated with 
Microsoft’s World Wide 
Telescope;

• To write an essay about 
why such kind of service 
(and VO/Astroinformatics/
Computing in general) is 
important to Astronomy 
and Computing alike.
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• 21 teams (~half: individual 
participations)

• 4 finalists (one individual 
participation)

• Interesting implementations, 
adopting:

• MPI/OpenMP

• Windows Azure

• Java+Silverlight



• Aims:

• To begin a gradual 
empowering of the 
community;

• Give to the community 
the capability to deliver 
VO services and VO-
enabled science in Brazil;



• Very good answer from the 
community

• Over-subscribed!

• Inscriptions from stablished 
researchers as well 
(Unfortunatelly, declined 
due to the huge amount of 
inscriptions and the 
prioritization of Grad/
Undergrads)
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WE ARE STILL MISSING SOME 

OUTREACH EVENT! 



• To act as a partner of the IVOA and as an intermediate between the IVOA 
and the various Brazilian groups working with VO.

DOORS



• An introduction to VO-IRAF         
Mark Fitzpatrick

• The transient sky and the Virtual 
Observatory                            
Mathew Graham

• The VO in the classroom           
Giulia Iafrate

• The International Virtual 
Observatory Alliance                  
Mark Allen

• The Research Tools of the Virtual 
Astronomical Observatory                           
Robert Hanisch

• What the VO can do for you? 
Massimo Ramela

VODAY





• Aims:

• IVOA centered discussions

• VO-driven presentations.

• Brazilian talks about:

• JPAS and SMAPS

• DES Brazil

• South-Pol

• ... and BRAVO.
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The people behind...

• Abilio Mateus (IF/UFSC)

• Albert Brunch (LNA/MCT)

• Alberto Krone-Martins (FCUL/Univ. Lisboa)

• Alex Carciofi (IAG/USP) – coordenador

• Daniel Faes (IAG/USP)

• Hugo Capelato (DAS/INPE)

• Iranderly Fernades (IF/UFFS)

• Paula Coelho (NAT/Unicsul)

• Paulo Penteado (IAG/USP)

• Reinaldo de Carvalho (DAS/INPE)

- Astrofísica



on behalf of BRAVO, 

Thank you!



• NEXT MID-TERM CHALLENGE: to find 
a permanent institutional support


