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IntroductionIntroduction
What is the VirtualWhat is the Virtual
Observatory (VO)?Observatory (VO)?

“The VO vision can be summed
up as the desire to make all
archives speak the same
language �  all searchable and
analysable by the same tools,
all data sources accessible
through a common interface, all
data held in distributed
databases that appear as one.”
Andy Lawrence, 09/2003
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IntroductionIntroduction

Key to this, then must beKey to this, then must be
the mechanisms we usethe mechanisms we use
to access those data.to access those data.

Enter the Data CentreEnter the Data Centre
Infrastructure as envisagedInfrastructure as envisaged
and implemented by theand implemented by the
IVOA partners!IVOA partners!
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Data Centre InfrastructureData Centre Infrastructure

Data Centres containData Centres contain
catalogues, images, spectra,catalogues, images, spectra,
etc. all lovingly stored inetc. all lovingly stored in
many and various waysmany and various ways

The trouble is, there’s noThe trouble is, there’s no
one way to get at these data,one way to get at these data,
each archive seems to haveeach archive seems to have
it’s own bespoke accessit’s own bespoke access
layer – often for very goodlayer – often for very good
reasonsreasons
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Data Centre InfrastructureData Centre Infrastructure

And of course, there's noAnd of course, there's no
point being able to accesspoint being able to access
these data if they can't thenthese data if they can't then
be further processed.be further processed.

Increasingly, suchIncreasingly, such
processing is surpassingprocessing is surpassing
the capacity of desktopthe capacity of desktop
machines to perform.machines to perform.
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Data Centre InfrastructureData Centre Infrastructure

This is where the VO comes in.This is where the VO comes in.

This talk concentrates on how data are accessed butThis talk concentrates on how data are accessed but
does so within the wider contextdoes so within the wider context

of the VO as a whole.of the VO as a whole.
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Accessing The Data: NowAccessing The Data: Now

Access methods are mostlyAccess methods are mostly
heterogeneous, that is,heterogeneous, that is,
there's not muchthere's not much
commonality between themcommonality between them

Methods include:Methods include:

CGICGI

BespokeBespoke

Web ServicesWeb Services

<add your favourite here><add your favourite here>
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Accessing The Data: VisionAccessing The Data: Vision

The VO vision is to makeThe VO vision is to make
access common acrossaccess common across
compliant Data Centrescompliant Data Centres

This being achieved throughThis being achieved through
the development of a seriesthe development of a series
of standards, overseen byof standards, overseen by
the International Virtualthe International Virtual
Observatory Alliance (IVOA)Observatory Alliance (IVOA)
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Accessing The Data: StandardsAccessing The Data: Standards

�� A standard query language (ADQL / VOQL)A standard query language (ADQL / VOQL)
�� SkyNodeSkyNode
�� SIAPSIAP
�� SSAPSSAP
�� Cone SearchCone Search
�� CEA.CEA.

The IVOA has agreed (or isThe IVOA has agreed (or is
agreeing) several standards foragreeing) several standards for
data access, dependent upon thedata access, dependent upon the
data themselves. These include:data themselves. These include:
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ADQLADQL

ADQL is an XML language for constructing queries

ADQL has two forms:
• ADQL/x : An XML document conforming to a published XSD
• ADQL/s : A String form based on SQL92 conforming to the ADQL

grammar. Some non standard extensions to SQL92 are added to
support distributed astronomical queries.

ADQL/x and ADQL/s are translatable between each other
without loss of information.
Extensions to SQL92

AliasesAliases
Regions (CIRCLE)Regions (CIRCLE)
Mathematical FunctionsMathematical Functions
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ADQL ExampleADQL Example
ADQL/s:
Select a.* from Tab a where Region(©Circle Cartesian 1.2 2.4 3.6 0.2©)

Becomes ADQSL/x:

<?xml version="1.0" encoding="utf-16"?>
<Select xmlns:xsd="http://www.w3.org/2001/XMLSchema"

      xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
      xmlns="http://www.ivoa.net/xml/ADQL/v0.7.4">

<SelectionList>
<Item xsi:type="columnReferenceType" Table="a" Name="*" />

</SelectionList>
<From>

<Table xsi:type="tableType" Name="Tab" Alias="a" />
</From>
<Where>

<Condition xsi:type="regionSearchType">
<Region xmlns:q1="urn:nvo-region" xsi:type="q1:circleType" coord_system_id="">

<q1:Center ID="" coord_system_id="">
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ADQL Example ADQL Example (cont)(cont)

<Pos3Vector xmlns="urn:nvo-coords">
<Name>X Y Z</Name>
<CoordValue>

<Value>
<double>1.2</double>
<double>2.4</double>
<double>3.6</double>

</Value>
</CoordValue>

        </Pos3Vector>
</q1:Center>
<q1:Radius>0.2</q1:Radius>

</Region>
</Condition>

</Where>
</Select>



Keith Keith NoddleNoddle

SkyNodeSkyNode
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SIAP/SSAP/SLAPSIAP/SSAP/SLAP

�� Simple Image Access ProtocolSimple Image Access Protocol

�� Simple Spectral Access ProtocolSimple Spectral Access Protocol

�� Simplistically:Simplistically:
±± Take position and region as inputTake position and region as input

±± Return pointers to lists ofReturn pointers to lists of
downloadable datasetsdownloadable datasets

±± Other optional capabilitiesOther optional capabilities

�� Pending: Spectral Line AccessPending: Spectral Line Access
ProtocolProtocol
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Common Execution ArchitectureCommon Execution Architecture

The CEA defines a reasonably smallThe CEA defines a reasonably small
set of interfaces and schema to modelset of interfaces and schema to model
how a typical Astronomical applicationhow a typical Astronomical application
can be executed within the VO.can be executed within the VO.

In particular it:In particular it:
�� Defines a uniform interface and model for an application and itsDefines a uniform interface and model for an application and its

parametersparameters
�� Provides a higher level description than WSDL 1.1 can offerProvides a higher level description than WSDL 1.1 can offer
�� Provide extensions with the VO Resource schemaProvide extensions with the VO Resource schema
�� Supports  asynchronous operation of an applicationSupports  asynchronous operation of an application
�� Allows for the data flow to not necessarily have to follow the call treeAllows for the data flow to not necessarily have to follow the call tree

See: http://www.ivoa.net/Documents/Notes/CEA/CEADesignIVOANote-20050513.htmlSee: http://www.ivoa.net/Documents/Notes/CEA/CEADesignIVOANote-20050513.html
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Accessing The Data: BenefitsAccessing The Data: Benefits

�� A standard mechanism for accessing data of aA standard mechanism for accessing data of a
given typegiven type

�� Interoperability between datasets, lending itself toInteroperability between datasets, lending itself to
practical multi-wavelength analysispractical multi-wavelength analysis

�� Machine accessibility to these data.Machine accessibility to these data.

The crucial benefits include:The crucial benefits include:
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Accessing The Data: ExamplesAccessing The Data: Examples

�� The first query can be run against the SDSS usingThe first query can be run against the SDSS using
OpenSkyQueryOpenSkyQuery

�� The second can be run against INT-WFS using theThe second can be run against INT-WFS using the
AstroGrid portalAstroGrid portal

Looking at the two services below, we canLooking at the two services below, we can
see how the following ADQL query can besee how the following ADQL query can be
executed on both systems without change ±executed on both systems without change ±
table names excepted. From that, thetable names excepted. From that, the
possibilities for undertaking practicalpossibilities for undertaking practical
research across multiple datasets becomesresearch across multiple datasets becomes
apparent.apparent.
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Accessing The Data: ADQLAccessing The Data: ADQL

The first query is:The first query is:

SELECT o.g, o.r FROM  SELECT o.g, o.r FROM  

    sdss:photoprimary osdss:photoprimary o WHERE WHERE

  (o.Err_g > 0) AND  (o.Err_g > 0) AND

  (o.Err_g < 0.5) AND  (o.Err_g < 0.5) AND

  (o.Err_r > 0) AND  (o.Err_r > 0) AND

 (o.Err_r < 0.5) AND (o.Err_r < 0.5) AND

  (o.g - o.r > 5)  (o.g - o.r > 5)

The second is:The second is:

SELECT o.g, o.r FROMSELECT o.g, o.r FROM

    obj as oobj as o WHERE WHERE

  (o.Err_g > 0) AND  (o.Err_g > 0) AND

  (o.Err_g < 0.5) AND  (o.Err_g < 0.5) AND

  (o.Err_r > 0) AND  (o.Err_r > 0) AND

  (o.Err_r < 0.5) AND  (o.Err_r < 0.5) AND

  (o.g - o.r > 5)  (o.g - o.r > 5)
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Specific ImplementationSpecific Implementation

�� £7.7 Million,£7.7 Million, UK government funded 6 year Open Source projectUK government funded 6 year Open Source project
�� Goaled to produce a working VO for UK astronomersGoaled to produce a working VO for UK astronomers
�� Max of 23(ish) FTEsMax of 23(ish) FTEs
�� Components covering most (all?) VO areas of interestComponents covering most (all?) VO areas of interest
�� Infrastructure Project: Like a computer operating system, to users it isInfrastructure Project: Like a computer operating system, to users it is

only as good as the services built on top of it.only as good as the services built on top of it.

Having seen the benefits, now for theHaving seen the benefits, now for the
details of a specific implementation. In thisdetails of a specific implementation. In this
case, the AstroGrid Data Set Access (DSA)case, the AstroGrid Data Set Access (DSA)
component. But what is AstroGrid?component. But what is AstroGrid?
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AstroGrid Data Set Access (DSA)AstroGrid Data Set Access (DSA)

Making data available to the VO using the AstroGridMaking data available to the VO using the AstroGrid
DSA components involves the following 5 steps:DSA components involves the following 5 steps:

�� Download and copy the DSA WAR file toDownload and copy the DSA WAR file to
   webapps directory   webapps directory
�� Configure DSAConfigure DSA
�� Define the metadataDefine the metadata
�� Publish DSA in a VO RegistryPublish DSA in a VO Registry
�� TestTest

(NB: the following assumes deployment in a Jakarta tomcat environment)(NB: the following assumes deployment in a Jakarta tomcat environment)
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DSA: ArchitectureDSA: Architecture
Before looking at deployment in detail, first a lookBefore looking at deployment in detail, first a look
under the hood:under the hood:

SkyNode

SIAP/

SSAP

Web Svc

(CEA)

ADQL

Translator

Plugins:

JDBC/Db

FITS etc

VOTable

D
S
A
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DSA: InstallationDSA: Installation

Couldn't be easier:Couldn't be easier:

�� Download the DSA WAR fileDownload the DSA WAR file

�� Drop WAR in tomcat webapps directoryDrop WAR in tomcat webapps directory
($CATALINA_HOME/webapps)($CATALINA_HOME/webapps)

�� Restart tomcat if WAR not recognised (check logs)Restart tomcat if WAR not recognised (check logs)
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DSA: ConfigurationDSA: Configuration

The simplest way to configure aThe simplest way to configure a
DSA installation is to edit aDSA installation is to edit a
““xyz_context.xmlxyz_context.xml” file located in:” file located in:

$CATALINA_HOME/conf/Catalina/$CATALINA_HOME/conf/Catalina/localhostlocalhost

Copying the file to this location causes tomcat to read theCopying the file to this location causes tomcat to read the
entries in the file and turn them into JNDI values (messyentries in the file and turn them into JNDI values (messy
details can be discussed in the tutorials!)details can be discussed in the tutorials!)

The “xyz_” in the filename above allows the definition ofThe “xyz_” in the filename above allows the definition of
multiple virtual webapps all sharing the same sourcemultiple virtual webapps all sharing the same source
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DSA: DSA: xyz_context.xmlxyz_context.xml
The The context.xmlcontext.xml file consists of several sections, file consists of several sections,
each of which needs to be configured. These are:each of which needs to be configured. These are:

�� Initialisation valuesInitialisation values

�� JDBC parametersJDBC parameters

�� Metadata table definitionsMetadata table definitions

�� JDBC property definitionsJDBC property definitions

All these will be covered in detail in the tutorialsAll these will be covered in detail in the tutorials
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DSA: PublishingDSA: Publishing
�� With the With the context.xmlcontext.xml complete, basic testing can complete, basic testing can

be undertaken using the JSP pages supplied withbe undertaken using the JSP pages supplied with
DSA itself.DSA itself.

�� Once satisfied, the metadata tables are defined,Once satisfied, the metadata tables are defined,
the resource identifiers assigned and the the resource identifiers assigned and the curationcuration
info added. Finally, the registry end-point isinfo added. Finally, the registry end-point is
entered and the ªentered and the ªregisterregisterº button clickedº button clicked

�� The data is now available for the world to see andThe data is now available for the world to see and
use!use!
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FinaleFinale

The lightning tour of DataThe lightning tour of Data
Centre Infrastructures isCentre Infrastructures is

now finishednow finished

Tutorials awaitTutorials await

Questions taken!Questions taken!


