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VOTableVOTable

�� XML format for the interchange and storageXML format for the interchange and storage
of tabular data in the VO framework.of tabular data in the VO framework.

�� Composed byComposed by
–– Metadata: description of the data and itsMetadata: description of the data and its

structure.structure.

–– Data: local or remote.Data: local or remote.
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XMLXML

�� XML is a cross-platform, software andXML is a cross-platform, software and
hardware independent tool for transmittinghardware independent tool for transmitting
information.information.

�� Can be used to:Can be used to:
±± Share data: just plain text, so no incompatibility.Share data: just plain text, so no incompatibility.

±± Store data: in files or databases.Store data: in files or databases.

Ideal for the VO!
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XML (main characteristics)XML (main characteristics)

�� XML was designed to carry data: XML was designed to carry data: XML wasXML was
designed to describe data and to focus on what data is.designed to describe data and to focus on what data is.

�� XML does not DO anything: XML does not DO anything: XML was created toXML was created to
structure, store and to interchange information. Someone must write astructure, store and to interchange information. Someone must write a
piece of software able to deal with it.piece of software able to deal with it.

�� XML is free and extensible: XML is free and extensible: XML tags are notXML tags are not
predefined, you must “invent” your own tags.predefined, you must “invent” your own tags.
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XML Syntax (example)XML Syntax (example)

<?xml  ver si on=“ 1. 0”  encodi ng=“ I SO- 8859- 1” ?>
<not e>
  <t o>Pat r i c i a</ t o>
  <f r om>Al ex</ f r om>
  <headi ng>Buy Beer </ headi ng>
  <body>Don’ t  f or get  t o buy beer </ body>
</ not e>

XML declaration

Root element

Child elements of the root 
element
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XML SyntaxXML Syntax
�� All XML elements MUST have a closing tag.All XML elements MUST have a closing tag.

�� XML tags are case sensitive.  XML tags are case sensitive.  <Not e>Thi s i s  i ncor r ect </ not e><Not e>Thi s i s  i ncor r ect </ not e>

�� XML elements must be properly nested. XML elements must be properly nested. <b><i>incorrect</b></i><b><i>incorrect</b></i>

�� All XML elements MUST have an All XML elements MUST have an uniqueunique root element. root element.

�� Attribute values must always be quoted (single or double).Attribute values must always be quoted (single or double).

�� With XML, white space is preservedWith XML, white space is preserved

�� CR/LF is converted to LF.CR/LF is converted to LF.

�� Comments: Comments: <! - -  Thi s i s a comment  - - ><! - -  Thi s i s a comment  - - >

Nothing special, just plain text with some
tags enclosed in angle brackets.
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XML - VOTableXML - VOTable

�� Well formed XML doc. Well formed XML doc. ¹¹  Valid XML doc. Valid XML doc.
±± Well formed: conform to the XML syntax.Well formed: conform to the XML syntax.

±± Valid: also conform to an XML Schema (or DTD)Valid: also conform to an XML Schema (or DTD)

�� XML Schema define the legal building blocks andXML Schema define the legal building blocks and
the structure of an XML document.the structure of an XML document.

�� VOTable VOTable ®®  XML document conform to the XML document conform to the
VOTable schema.VOTable schema.



Ra� l Guti� rrez S� nchezRa� l Guti� rrez S� nchez VOTable, Page VOTable, Page 88

VOTable Data ModelVOTable Data Model

�� VOTableVOTable = hierarchy of Metadata + associated  = hierarchy of Metadata + associated TableDataTableData
arranged as a set of Tables.arranged as a set of Tables.

�� MetadataMetadata = Parameters +  = Parameters + Infos Infos + Descriptions + Links ++ Descriptions + Links +
Fields + Groups.Fields + Groups.

�� TableTable = list of Fields +  = list of Fields + TabledataTabledata..

�� TableDataTableData  = stream of Rows= stream of Rows

�� RowRow = list of Cells. = list of Cells.

�� CellCell  = Primitive (or variable-length list of Primitives, or = Primitive (or variable-length list of Primitives, or
multidimensional array of Primitives).multidimensional array of Primitives).

�� PrimitivePrimitive = integer, character, float, ... = integer, character, float, ...
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VOTable StructureVOTable Structure

Resource

TABLE

TABLE

TABLE

Table

METADATA: 

DESCRIPTION
+ INFOs
+ PARAMs
+ FIELDs
+ LINKs

DATA

 125. 543  205729 
 154. 143  845673 
 095. 050  894321
 543. 905  935568
 435. 986  894564
 564. 744  458791
 487. 478  987198
 010. 485  901098
 129. 834  430951
 448. 178  010981
 215. 497  904384
 867. 654  981968
 403. 213  901438
 279. 189  489611

Data
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VOTable ExampleVOTable Example
<?<?xmlxml  ver si on=" 1. 0" ?> ver si on=" 1. 0" ?>

<<VOTABLEVOTABLE ver si on=" 1. 1" ver si on=" 1. 1"  xml ns xml ns :: xsixsi =" ht t p: / / www. w3. or g/ 2001/=" ht t p: / / www. w3. or g/ 2001/ XMLSchemaXMLSchema- i nst ance"- i nst ance"

 xsi xsi :: noNamespaceSchemaLocat i onnoNamespaceSchemaLocat i on=" ht t p: / / www.=" ht t p: / / www. i voai voa. net /. net / xmlxml / VOTabl e/ VOTabl e/ v1. 1" >/ VOTabl e/ VOTabl e/ v1. 1" >

  <COOSYS I D=" J2000"  equi nox=" J2000. "  epoch=" J2000. "  syst em="  <COOSYS I D=" J2000"  equi nox=" J2000. "  epoch=" J2000. "  syst em=" eqeq_FK5" / >_FK5" / >

  <RESOURCE name="  <RESOURCE name=" myFavour i t eGal axi esmyFavour i t eGal axi es " >" >

    <TABLE name=" r esul t s" >    <TABLE name=" r esul t s" >

      <DESCRI PTI ON>Vel oci t i es and Di st ance est i mat i ons</ DESCRI PTI ON>      <DESCRI PTI ON>Vel oci t i es and Di st ance est i mat i ons</ DESCRI PTI ON>

      <PARAM name=" Tel escope"      <PARAM name=" Tel escope"  dat at ype dat at ype=" f l oat "=" f l oat "  ucd ucd=" phys. si ze;=" phys. si ze; i nst ri nst r .. t elt el ""

             uni t =" m"  val ue=" 3. 6" / >             uni t =" m"  val ue=" 3. 6" / >

      <FI ELD name=" RA"        <FI ELD name=" RA"  ucducd="=" pospos .. eqeq.. r ar a;; met amet a. mai n"  r ef =" J2000". mai n"  r ef =" J2000"

             dat at ype             dat at ype="  f l oat "  wi dt h=" 6"  pr ec i s i on=" 2"  uni t ="="  f l oat "  wi dt h=" 6"  pr ec i s i on=" 2"  uni t =" degdeg" / >" / >

      <FI ELD name=" Dec"        <FI ELD name=" Dec"  ucducd="=" pospos .. eqeq.. decdec ;; met amet a. mai n"  r ef =" J2000". mai n"  r ef =" J2000"

             dat at ype             dat at ype=" f l oat "  wi dt h=" 6"  pr eci s i on=" 2"  uni t ="=" f l oat "  wi dt h=" 6"  pr eci s i on=" 2"  uni t =" degdeg" / >" / >

<DATA><DATA>

        <TABLEDATA>        <TABLEDATA>

                <TR><TD>010. 68</ TD><TD>+41. 27</ TD></ TR><TR><TD>010. 68</ TD><TD>+41. 27</ TD></ TR>

                <TR><TD>287. 43</ TD><TD>- 63. 85</ TD></ TR><TR><TD>287. 43</ TD><TD>- 63. 85</ TD></ TR>

</ TABLEDATA></ TABLEDATA>

      </ DATA>      </ DATA>

    </ TABLE>    </ TABLE>

  </ RESOURCE>  </ RESOURCE>

</</ VOTABLEVOTABLE>>
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<<VOTABLEVOTABLE>>

�� Typically contains:Typically contains:
±± <DESCRIPTION>, <PARAM>, <INFO><DESCRIPTION>, <PARAM>, <INFO>

±± <COOSYS>: celestial coordinate system.<COOSYS>: celestial coordinate system.

±± <RESOURCE>: description and data of logically<RESOURCE>: description and data of logically
independent data structures. Recursive.independent data structures. Recursive.

Values meaningful over the whole VOTable
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<TABLE><TABLE>
�� Contains:Contains:

±± DESCRIPTION elementDESCRIPTION element

±± Collection of:Collection of:
�� FIELD: FIELD: Description of a table column.Description of a table column.

�� PARAM: PARAM: constant value.constant value.

�� GROUP: GROUP: Associate logically connected Associate logically connected FIELDsFIELDs or  or PARAMsPARAMs

�� LINK: LINK: pointer to other documents or data servers.pointer to other documents or data servers.

�� DATA: DATA: rows of data. Containing cells in the same order as therows of data. Containing cells in the same order as the
FIELD definitions.FIELD definitions.
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<FIELD><FIELD>
�� Description of a table column.Description of a table column.

�� May contain DESCRIPTION, LINK and VALUESMay contain DESCRIPTION, LINK and VALUES
(information about domain of the data) elements.(information about domain of the data) elements.

�� Attributes:Attributes:
±± name/ID: identify the FIELD. ID required if field has toname/ID: identify the FIELD. ID required if field has to

be referenced.be referenced.

±± datatypedatatype: nature of the data (how to read and store).: nature of the data (how to read and store).

±± arraysizearraysize: if the column is used for storing more than: if the column is used for storing more than
one of the specified one of the specified datatypes datatypes (10x5x*).(10x5x*).

±± width & precision: number of characters & numericalwidth & precision: number of characters & numerical
accuracy.accuracy.



Ra� l Guti� rrez S� nchezRa� l Guti� rrez S� nchez VOTable, Page VOTable, Page 1414

<FIELD> <FIELD> contcont..
�� Attributes (Attributes (contcont.):.):

±± unit: units in which the values of the column areunit: units in which the values of the column are
expressed (controlled vocabulary).expressed (controlled vocabulary).

±± ucducd: Unified Content Descriptor. : Unified Content Descriptor. StandarizedStandarized
classification of the physical quantity classification of the physical quantity ((pospos..eqeq..rara))

±± utypeutype: reference to an external data model: reference to an external data model
((utypeutype=ª=ªdatamodeldatamodel_identifier:role_identifierº)_identifier:role_identifierº)

±± ref: reference to other element.ref: reference to other element.

<COOSYS I D=ª J2000º  equi nox=ª J2000º  epoch=ª J2000º<COOSYS I D=ª J2000º  equi nox=ª J2000º  epoch=ª J2000º
syst em=ªsyst em=ª eqeq_FK5º / >_FK5º / >

. . .. . .

<FI ELD name=ª RAº  <FI ELD name=ª RAº  ucducd=ª=ª pospos .. eqeq.. r ar a;; met amet a. mai nº  r ef =ª J2000º / >. mai nº  r ef =ª J2000º / >
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datatypesdatatypes
Datatype Meaning FITS Bytes

ªbooleanº Logical ªLº 1

ªbitº Bit ªXº *

ªunsignedByteº Byte (0 to 255) ªBº 1

ªshortº Short Integer ªIº 2

ªintº Integer ªJº 4

ªlongº Long integer ªKº 8

ªcharº ASCII Character ªAº 1

ªunicodeCharº Unicode Character 2

ªfloatº Floating point ªEº 4

ªdoubleº Double ªDº 8

ªfloatComplexº Float Complex ªCº 8

ªdoubleComplexº DoubleComplex ªMº 16
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<PARAM><PARAM>

�� Almost the same as <FIELD>Almost the same as <FIELD>

�� Keeps a constant value.Keeps a constant value.

�� Same attributes as FIELD + requiredSame attributes as FIELD + required
attribute ªvalueº.attribute ªvalueº.

�� May be viewed as a FIELD that keeps aMay be viewed as a FIELD that keeps a
constant value.constant value.
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<DATA><DATA>

�� Unique in the TABLEUnique in the TABLE

�� 3 possible formats:3 possible formats:
±± TABLEDATA: pure XML table.TABLEDATA: pure XML table.

±± FITSFITS

±± BINARY: for efficiency reasonsBINARY: for efficiency reasons

�� FITS and BINARY must contain aFITS and BINARY must contain a
<STREAM> element.<STREAM> element.
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<STREAM><STREAM>

�� Contains (or references) data not in XMLContains (or references) data not in XML
format.format.
±± Local data: if encoding produces text.Local data: if encoding produces text.

<STREAM encodi ng=“ base64” ><STREAM encodi ng=“ base64” >

AAAjAAAj / yVZi DGSSUwFZ6ypR4yGkADwAcQV0euAAI AAJBmMzNwZWZmkGl e4/ yVZi DGSSUwFZ6ypR4yGkADwAcQV0euAAI AAJBmMzNwZWZmkGl e4

. . . . . . . . . .. . . . . . . . . .

</ STREAM></ STREAM>

±± Remote data: if encoding does not produce textRemote data: if encoding does not produce text
or the data is too large.or the data is too large.
<STREAM <STREAM hr efhr ef =“ f t p: / /=“ f t p: / / sdcsdc .. l aef fl aef f .. esaesa.. eses // mydat amydat a.. datdat ” / >” / >

<STREAM<STREAM hr ef hr ef =“ f i l e: / /=“ f i l e: / / sdcsdc .. l aef fl aef f .. esaesa.. eses // mydat amydat a.. datdat ” / >” / >

<STREAM<STREAM hr ef hr ef =“ ht t p: / /=“ ht t p: / / sdcsdc .. l aef fl aef f .. esaesa.. eses // mydat amydat a.. datdat ” / >” / >
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SerializationSerialization

TABLE

TABLEDATA

FITS

BINARY

VOTable

EXTERNAL
DATA

Encoding:
gzip

base64
dynamic
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VOTable main elementsVOTable main elements
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AttributesAttributes
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VOTable in real worldVOTable in real world

�� ConeSearchConeSearch services. services.

�� SSA (Simple Spectrum Access) & SIASSA (Simple Spectrum Access) & SIA
(Simple Image Access) services:(Simple Image Access) services:

ht t p: / /ht t p: / / sdcsdc .. l aef fl aef f .. esaesa.. eses // i nesi nes // j spj sp// ssapssap.. j spj sp??POSPOS=244. 9, 46. 3&SI ZE=0. 5=244. 9, 46. 3&SI ZE=0. 5
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ToolsTools

�� Java libraries:Java libraries:
±± SAVOT: http://SAVOT: http://cdswebcdsweb.u-.u-strasbgstrasbg..frfr//devcornerdevcorner..gmlgml

±± JAVOT: http://www.us-JAVOT: http://www.us-vovo.org/VOTable/JAVOT/.org/VOTable/JAVOT/

�� C++ Libraries:C++ Libraries:
±± VO India: http://VO India: http://vovo..iucaaiucaa..erneternet.in/~.in/~voivoi//cplusparsercplusparser..htmhtm

�� Tools:Tools:
±± AladinAladin: http://: http://aladinaladin.u-.u-strasbgstrasbg..frfr//aladinaladin..gmlgml

±± VOPlotVOPlot: http://: http://vovo..iucaaiucaa..erneternet.in/~.in/~voivoi//voplotvoplot..htmhtm

±± VOSpecVOSpec: http://: http://pmapma.standby..standby.vilspavilspa..esaesa..eses:8080/:8080/vospecvospec/index.html/index.html

±± TopcatTopcat: http://www.: http://www.starlinkstarlink.ac..ac.ukuk//topcattopcat


