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Data Mining: lectures so far

CSV, FITS,  VOTable

Web interfaces
Python, R libraries

MySQL, FITS file, CSV file

Relational, object-oriented

R, IDL, VO tools

Astronomical archives & 
Catalogs 

SQL, R



  

Data Mining: do it yourself

• MySQL  data storage 

• Python, R  data processing & visualization

• Topcat  visualization 

• XML  data format



  

Information System



  

Data Mining: Global Information System

• SED coverage: optical & IR photometry, X rays, 
radio)

• Add-on values 

• Multi-tasks – no predefined pipeline or data 
processing chain 

• Data publishing 



  

Data Storage in Astronomy



  

IVOA

www.ivoa.net



  

Virtual Observatory: Concept

• Unified approach to 
data access 

• Common data 
knowledge 
repository 

• Standards for 
applications 



  

Virtual Observatory: Creation

• 2002 created as an 
alliance of 
international efforts 

• Working Groups 

• Draft, review period, 
standard accepted



  

Virtual Observatory: Standards & Interfaces



  

Data Description: Before VO

• Direct specification 
of format 

• User-defined 
description 

• Positional format 

• Units 



  

XML

 Extensible Markup Language 
 Self-describing format 
 Standard Generalized Markup Language
 HTML 
 XML Schema 
 XSLT  



  

XML: structure

 Node (Element) 
 Text 
 Attributes



  

XML example

• Self-defined tags

• Tree-like structure 

• Object 

• make_xml.py



  

XML example



  

XML Schema

http://www.w3.org/XML/Schema



  

XML Schema

http://www.w3.org/XML/Schema



  

XML Schema

http://www.w3.org/XML/Schema



  

XML Schema

• Object-oriented format of data 

• Reference to the format (schemaLocation)

• Generation of structures from the schema 

• User-defined types 



  

General Data Description 

• Data Model 

• Translation 



  

UCD: Unified Content Descriptor

• Most general data model 

• Vocabulary 

• Translation from original namespace to 
general namespace 



  

utype

• User-defined data model 



  

utype 



  

VO: VOTable



  

VOTable: FIELD



  

VO: Registry: VOResource



  

VO: Registry: VOResource



  

VO: Register

http://www.us-vo.org/

http://www.euro-vo.org/pub/



  

NVO Registry



  

EuroVO Registry



  

VO: Register



  

VO: ConeSearch

• Browse catalogs by coordinates 

• RA, DEC, SR

• Input: desired coordinates

• Output: VOTable in internal format

http://vo.astro-wise.org/ConeSearch?FORM=VOTABLE&PROJECT=WFI@2.2m
                                                     &RA=0.0&DEC=0.0&SR=1.0

http://vo.astro-wise.org/ConeSearch?FORM=VOTABLE&PROJECT=WFI@2.2m


  

VO: SIA

• Browsing repository of images 

• POS=ra,dec SIZE=size1,size2 

• Input: a rectangular area 

• Output: VOTable with list of images



  

VO: SIA



  

VO: SSA

• Access to spectral data 

• Positional and wavelength (band) coordinates

• Input: POS=ra,dec; SIZE=sr; 
BAND=K;TIME=Epoch; FORMAT=votable

• Output: VOTable



  

VO: ADQL & TAP

• ADQL: extention of SQL+astronomy-specific 
functions 

• TAP: Table Access Protocol : 
synchronious/asynchronious queries 

• TAP: ADQL support 



  

VO: SAMP

• Simple Application Messaging 
Protocol 

• XML-RPC server 



  

VO



  

VO Tools 

http://www.star.bris.ac.uk/~mbt/topcat/topcat R,V,C

http://aladin.u-strasbg.fr/Aladin R*,V*,C

AstroGrid
VODesktop

R http://www.astrogrid.org/wiki/Home/AboutAGDesktop



  

VO Tools: Astrogrid



  



  



  

VO Tools: Aladin



  



  



  



  



  

VO Tools: topcat



  

SAMP



  



  

VO Tools: Spectra

http://www.sciops.esa.int/index.php?project=ESAVO&page=vospec

http://sdc.laeff.inta.es/vosed/index.jsp

http://star-www.dur.ac.uk/~pdraper/splat/splat-vo/



  

VO Tools: Visualization

http://vo.iucaa.ernet.in/~voi/voplot.htm

http://visivo.oact.inaf.it/index.php



  

VO Tools: Publishing

• Automatic publishing – submit data to CDS, 
reduce data in Astro-WISE

http://saada.u-strasbg.fr/saada/



  

Workflow Management System

• Eclipse http://www.eclipse.org/

• Taverna http://www.taverna.org.uk/



  



  



  



  



  


