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XML, the eXtensible Markup Language, which was released In
February 1998 by the W3 Consortium, was designed to permit
the exchange of formatted informations over the World Wide
Web in providing a standardized framework for the description of
both data and metadata.

XML has since then been used in the scientific community for

both :

— the management of information documents such as publications,
for instance to ease the process of handling them in different
formats ;

— the modelling and exchange of scientific data (see e.g. Shaya et al.,
1999 [6], Ochsenbein et al., 1999 [3]) ;

Originally, XML documents make use of a DTD (Document Type
Definition) to define their structure and syntactic organization.



Limitations of DTDs

DTDs make use of a non-XML syntax (SGML), which does not
allow to process them using XML tools (such as parsers).

They offer limited possibilities to insert documentation.
They offer limited data types.

They offer limited possibilities for specifying data formats and
constraints on the data.

Extra informations about e.g. data formats or constraints have to
be included in dedicated comments to be possibly processed by
user programs, following the XML parsing process ; examples of
this can be found in the Astrores DTD (

).




Excerpt of the Astrores DTD

<l-- Definition of a field -->
<I ELEMENT FI ELD ( NAME?, TI TLE?, DESCRI PTI ON?, VALUES*, LINK? ) >

<I--

I D To refer this el enment

uni t Unit used for the field (see appendi x)

dat at ype Dat atype of field val ue
F-float, D-double, I-integer, A-asci
L- bool ean (Il ogical), E-exponentia

preci sion Precision of field value: nunber of significant digits
after the dot (ex: "3")

wi dt h nunber of characters " 8"

f or mat indicate the format by a "% nt" tenplate (as "printf()"
in language C). Use for coordinate format, tinme and date
formats (ex: "9RAh: ¥RAnd %DEd: DEmMd" - (see appendi x)
Ref erence to the systemfor this field. For exanple it can be
a coordinate or a photometric system
ex : #id("myJ2000") -> The syntax comes from Xpointers
Alternative to specify the nane of the field if it uses
only ascii characters (see the NAME el enent for the
ot her possibility)
Uni fied col unm descri ptor "POS_EQ RA" (ESO CDS wor k)
To characterize the field
hi dden for fields used typically for server/client exchange
no_query for fields which specify sone paraneters

(e.g. the equinox of a coordinate system

trigger for fields which contain a paranmeter for an action

actual val ues Reference to the range or |ist of actual val ues
(it is an alternative to the <VALUES> entity in order to
be able to factorize them

| egal val ues Reference to the range or list of |egal values
(it's an alternative to the <VALUES> entity in order to
be able to factorize them



Advantages of XML Schema for the
handling of data

In May 2001, XML Schema 1.0 was released as a full W3C
Recommendation ([9], [2], [7], [1]). Using XML Schema, one can now
reflect completely the data types, constraints and structure of a data set
using the XML syntax itself (see e.g. Williams et al., 2000 [8]).

XML Schema allow :

to handle the data model itself through standard XML parsers and
softwares,

to use XML parsers in the handling of the data up to higher level than with
DTDs, before handing over the processing of the data to user programs ;

complex data types can be defined from basic data types and other data

types.
data structures can be inherited ;

as an XML structure, the data model can be included within the XML
document itself.




To highlight the usefulness of XML Schema for handling and modeling data, here
are some of the built-in XML Schema data types defined in the standard :

Type Examples

string

t oken

byt e

unsi gnedByt e

base64Bi nary

hexBi nary

i nt eger

posi tivel nt eger

negati vel nt eger

| ong -1, 12678967543233
short -1, 12678

deci nal -1.23, 0, 123.4, 1000.00

fl oat

doubl e

bool ean true, false, 1, 0

time 13: 20: 00. 000, 13:20: 00. 000-05: 00
dat eTi ne 2002- 06-14T13: 20: 00. 000- 05: 00
duration P1Y2M3DT10H30ML2. 3S

Name

QNane (XML Namespace)

anyURI http://ww. exanpl e. conf doc. ht m #I D5
| anguage en-GB, en-US, fr

I D

| DREF

| DREFS

ENTI TY

ENTI Tl ES

NOTATI ON

NMTOKEN

NMTOKENS

a complete reference can be found in




Moving from DTDs to XML Schema

* As a first step to move forward to XML Schemas, and to avoid
the tedious work of defining the schema from scratch, one can
use conversion tools to translate DTDs into XML Schema. The
conversion process must anyhow try to preserve as much as
possible the information available in the DTD.

The dtd2xs software was especially designed to preserve
Informations present in DTD comments, during the conversion
process (Schweiger et al., 2001 [5]).

* The resulting schema should nevertheless still be modified to
draw all the potential benefit out of XML Schema.




Towards the use of XML Schema in
an astronomical database

At the Besancon Observatory, an XML output to data base queries
following the Astrores DTD was implemented in the BDB binary stars
data base (Oblak et al. [4]).

To concretely assess the use of XML Schema, we are now testing the
production of XML Schema validated XML output.

As a first step, we converted the Astrores DTD into XML Schema using
the dtd2xs software ; an excerpt of the resulting XML Schema file can
be found below ; the complete file can be found at

The VOTable format for representing a data table in XML was recently
released in the framework of the developments for the Virtual
Observatory initiatives (see );a
draft version of an XML Schema description of the format was included
In the document. We therefore intend to turn our developments into
this format from now on.




Excerpt of the Astrores format for the description of tabular data converted into XML Schema
<xs:el ement nane="Fl| ELD" >
<xs:annot ati on>

<xs:docunentation xm :lang="en"> Note: table may be enpty ..
</ xs: docunent at i on>

</ xs: annot at i on>
<xs: conpl exType>
<XS:sequence>
<xs: el ement m nCccurs="0" ref="NAME" />
<xs: el ement m nCccurs="0" ref="TITLE" />
<xs: el ement m nCccurs="0" ref="DESCRI PTI ON' />
<xs: el ement m nCccurs="0" maxCccur s="unbounded" ref="VALUES" />
<xs: el ement m nCccurs="0" ref="LINK" />
</ Xs: sequence>
<xs:attribute nane="1D"' type="xs:ID" />
<xs:attribute nane="unit" type="xs:string" />
<xs:attribute nane="dat at ype">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="F" />
<xs:enuneration value="I" />
<xs:enuneration value="D"' />
<xs:enuneration val ue="E" />
<xs:enuneration val ue="A" />
<xs:enuneration val ue="L" />
</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
<xs:attribute name="precision" type="xs:string" />
<xs:attribute name="w dth" type="xs:string" />
<xs:attribute nane="format" type="xs:string" />
<xs:attribute nane="ref" type="xs:|DREF" />
<xs:attribute nane="name" type="xs:string" />
<xs:attribute nane="ucd" type="xs:string" />




<xs:attribute name="type">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="hi dden" />
<xs:enuneration val ue="no_query" />
<xs:enuneration value="trigger" />
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: conpl exType>
</ xs: el ement >
<xs: el ement nane="VALUES">
<xs: conpl exType>
<Xs:sequence>
<xs:el ement m nCccurs="0" naxCccurs="unbounded"
<xs:el ement m nCccurs="0" naxCccurs="unbounded"
<xs:el ement m nCccurs="0" nmaxCccurs="unbounded"
<xs:el enent m nCccurs="0" ref="NULL" />
</ Xs: sequence>
<xs:attribute nane="1D" type="xs:ID" />
<xs:attribute nane="multiple" default="no">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enumneration val ue="yes" />
<xs:enuneration val ue="no" />
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
<xs:attribute name="type" default="Iegal ">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs: enuneration val ue="legal" />
<xs:enuneration val ue="actual " />
</xs:restriction>
</ xs: si npl eType>
</xs:attribute>
</ xs: conpl exType>
</ xs: el ement >

ref="MN' />
ref ="MAX" />
ref="0OPTION' />




Conclusions

XML Schema is now a standard and software tools handling it
are rapidly emerging.

Although they are “heavier” than DTDs in terms of overhead,
XML Schema offer a standard way within the XML framework to
formulate the models of scientific data, their types and
constraints of values.

The standardization of data formats inside the XML framework
makes XML Schema and inescapable tool in the process of data
validation when interweaving scientific databases ; it therefore
appears as a useful standard for the development of the
Astrophysical Virtual Observatory.
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