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Abstract

This document describes the Astronomical Data Query Language(ADQL) and SkyQL its
string representation,

Status of this document

This is a Working Draft. There are no prior released versions of this document.
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This is an IVOA Working Draft for review by IVOA members and other interested parties.
It is a draft document and may be updated, replaced, or obsoleted by other documents
at any time. It is inappropriate to use IVOA Working Drafts as reference materials or to
cite them as other than "work in progress." A list of current IVOA Recommendations and
other technical documents can be found at http://www.ivoa.net/docs/.
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1 Introduction

ADQL isan XML language for constructing queries. Thisis based on Structured Query
Language (SQL). We have many tabular data sets in the VO and many are in relational
databases, making SQL an interesting first step. This document is aformal agreement of
what is contained in ADQL.

The mechanics of passing a query to anode is described in the SkyNode Interface
document [SKY NODE]

2 Astronomical Data Query Language(ADQL)

ADQL is passed as an XML document to the Query Interface. ADQL is based on a
subset of SQL plus Circle(Cone Search). The only SQL command allowed in ADQL isa
“select”. The full XSD for ADQL and services for tranglation of SQL to ADQL and back
may be found at

http://skyservice.pha.jhu.edu/devel op/vo/adql/

Since ADQL issimilar in semantics to SQL the requirements below list differences or
specia considerations only.

ADQL-1 ADQL shal beintheform of an XML document.
ADQL-2 All table namesin ADQL shall be followed by an alias.

This means queries must take the form
Select * fromtable t
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This makes substitution of table names much easier asit must be done in only one place
to change the alias.

ADQL shall support Column aiasing using the AS keyword.

ADQL shall support the region specification as defined by the region.xsd [REGION] of
the IVOA/NVO. For this and RegionXML specified below we shall create some default
coordinate systems and units to simplify the regionsinitialy.

JDBC [JDBC] Mathematical functions shall be allowed in ADQL asfollows:

Trigonometric functions. acos, asin, atan, atan2, cos, cot, sin, tan
Math functions: abs, ceiling, degrees, exp, floor, log, |og10, mod, pi, power, radians, sgrt,
rand, round, truncate

ADQL documents shall contain aversion identifier for the version of ADQL. This will
start as 1.0. The version number is a dot separated string of numbers. The version
number isincluded in the document solely so the receiving node may decide if it wishes
to deal with the document or thrown an exception. Thisis assumed to only come into use
at some later stage when there may be a mgjor version change causing some possible
incompatibility between versions. We should strive for backward compatibility i.e. only
adding new features not deprecating the old.

Sample applications and tutorials for development and deployment of ADQL servicesis
available at http://skyservice.pha.jhu.edu/devel op/vo/adal/

3 ADQL String Representation

A string like representation of ADQL will be beneficial for human readability. This has
been referred to as SkyQl. . Semantically SkyQL and ADQL are identical. Syntactically
ADQL is XML and SkyQL is more human readable. Thisislike the current SkyQL in
SkyQuery.NET .

SkyQL shall have SQL like Syntax.

SkyQL shall support the Region keyword. Thiswill be followed by a single quoted
string specifying aregion in asimple manner similar to the current SDSS cover
specification in [HTMDLL]. Thiswould look something like:

Regi on (' CI RCLE J2000 19.5 —36.7 0.02")
Thisisaone way operation. If a SkyQuery string is converted to ADQL this Region
string will be converted to XML. If the resulting XML is converted back to a String the
region should remain asinlined XML using the RegionXML keyword.
There may be a comment section added to the region xsd. In this comment section the
original string should be kept. The comment section will be used for display purposesin
certain areas and should contain a summary description (in English) of the region.
Other contructs mention in [HTMDLL] are RECT, POLY, and CHULL.

It should be possibleto inline aregion specification asin SkyQL using the
RegionXML keyword e.g. (not avalid region spec)

Regi onXML (‘ <ci rcl e><coor dsys>| CRS</ coor dsys><r a>19. 5</ r a><dec>-
36. 7</ dec><r adi us>0. 02</ readi us></circl e>")
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ADQL-10 It should be possibleto refer to aregion specification asaurl in SkyQL using the
RegionURL keyword e.g.

Regi onURL (‘ http://aserver.edu/ aregi on. xm ")

4 ADQL example

An SQL like string for ADQL might be asfollows:
Select a.* fromTab a where Region('Circle Cartesian 1.2 2.4 3.6
0.2")

Thiswould be represented in xml as follows
<?xm version="1.0" encodi ng="utf-16"7?>
<Sel ect xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schenma"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance" >
<Sel ecti on>
<l tens>
<Sel ectionltem xsi:type="ExprSel ectionltent>
<Expr xsi:type="Col umExpr">
<Col umm xsi :type="Al | Col umRef erence" >
<Tabl eNane>a</ Tabl eName>
</ Col um>
</ Expr >
</ Sel ectionl tenr
</ltens>
</ Sel ecti on>
<Tabl ed ause>
<FronCl ause>
<Tabl eRef er ence>
<Tabl e>
<Nane>Tab</ Nanme>
<Al i asNanme>a</ Al i asNanme>
</ Tabl e>
</ Tabl eRef er ence>
</ Fromd ause>
<Wer ed ause>
<Condi tion xsi:type="Regi onSearch">
<Regi on xm ns: ql="urn: nvo-region" xsi:type="qgl:circleType">
<ql: Cent er >
<Pos3Vect or xm ns="urn: nvo- coords">
<Coor dVval ue>
<Val ue>
<doubl e>1. 2</ doubl e>
<doubl e>2. 4</ doubl e>
<doubl e>2. 4</ doubl e>
</ Val ue>
</ Coor dVal ue>
</ Pos3Vect or >
</ ql: Center >
<ql: Radi us>0. 2</ ql1: Radi us>
</ Regi on>
</ Condi ti on>
</ Wher eCl ause>
</ Tabl e ause>
</ Sel ect >

5 Changes from previous versions

Removed schema diagrams —put in example section instead

Added text on version number

Put in HTMDLL spec ref which seems to have droped out — clarified circle
Put in example section with String and ADQL.
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