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Abstract

The goal of this Simple Spectrum Access (SSA) specification is to define a uniform interface to 1d spectra and spectral energy distribution (SED) measurements which are stored on-line. The term simple in Simple Spectrum Access refers to the design goal of simplicity in retrieving spectroscopic data from distributed data collections. It does not necessarily mean that implementing an SSA service is trivial but the effort to make a data collection SSA compliant is sought to be minimal. The Data Access Layer (DAL) working group supports the implementation of reference services which can serve as templates for other data providers.

The SSA interface is similar to that of Simple Image Access (SIA) and Cone Search (CS). In particular the query/response protocol and getData method follow the same principal: 

1. The metadata query mode returns the usage of  an SSA service encoded as VOTable document (VOTable 2002).  

2. The spectrum query mode returns a table of matching observations including access references and 

3. a getter method is used to access an individual spectrum or set of SEDs. 

Status of this document

This is the first release of a Working Draft dated DD-Nov-2003.

Comments on this document can be posted to the mailing list dal@ivoa.net, uploaded to the collaborative web page http://www.ivoa.net/twiki/bin/view/IVOA/IvoaDAL or sent to the authors directly. 

The relationship of SSA with other emerging IVOA standards reflects the status of the discussion at the time of the interoperability meeting in Oct. 2003 in Strasbourg. Developments in other domains since then are not necessarily reflected in this document and are subject to future versions. 

It is expected that the Simple Image Access, Cone Search and Simple Spectrum Access specifications will be homogenized prior to promotion to the proposed recommendation level.

Future versions of this standard are expected to cover the following addtional areas:

· definition of uniform data formats for spectra and SEDs 

· adaptation of more sophisticated concepts from the data model

· support integration of spectra into a workflow

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/Documents/. 
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Conformance-related definitions

The words "MUST", "SHALL", "SHOULD", "MAY", "RECOMMENDED", and "OPTIONAL" (in upper or lower case) used in this document are to be interpreted as described in IETF standard, RFC 2119 (RFC 2119). 

The Virtual Observatory (VO) is general term for a collection of federated resources that can be used to conduct astronomical research, education, and outreach. The International Virtual Observatory Alliance (IVOA) is a global collaboration of separately funded projects to develop standards and infrastructure that enable VO applications. 
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1. Overview

The Simple Spectrum Access SSA specification defines a uniform interface to 1d spectra and SEDs. It shares many similarities with the Simple Image Access SIA (Tody et al. 2002) and Cone Search CS specifications.

1.1 Compliance

In order to be SSA compliant a service MUST support the following three query/response formats:

1. A metadata query mode returning the usage of  an SSA service encoded as VOTable document.  

2. A spectrum query mode returning a table of matching observations including access references. 

3. A getter method to access an individual spectrum or set of SEDs. 

1.2 Restrictions

The following assumptions and restrictions apply:

· It is assumed that the spectra are wavelength and flux calibrated.

· SSA is a machine interface and therefore does not entail information on how to render information in a user interface.

· SSA’s scope is restricted to measured quantities and their context. Derived parameters are not considered part of this access layer. 

2. Definition of spectral data

The following parameterization of SEDs and 1d spectra was derived from a data model (McDowell et al. 2003) and the preparatory work in the AVO project described in (Allen et al. 2003). The parameterization is the subset of the data model that is necessary to implement services as defined by this specification: 

2.1 Anatomy of an SED


Figure 1: A set of SED points. Once connected they form a 1d spectrum as indicated by the dashed line.

The following properties comprise a single SED point:

· frequency|wavelength|energy* Fν
· lower error interval δλlo
· upper error interval (2nd value if asymmetric) δλhi
· flux
· error in flux  δFν  |lower limit|upper limit

· quality flag (reserved values for good, bad, other)

Parameters in bold are mandatory to represent an SED point. An asterisk * in the bullet lists of sections 2.1 and 2.2 denote parameters an SSA query interface SHOULD support. Note that the actual encoding of this information is not defined in the initial version of the SSA specification.

2.2 The context of an SED

Additional observation parameters for a set of SEDs are

· spectral resolution*

· coverage on the sky*

· observation time interval*

· intrument name

2.3 What is a 1d spectrum?

A 1d spectrum is a set of SEDs as defined above. Within the scope of this document the terms spectrum and set of SEDs are synonym and therefore treated similarly. Furthermore, spectra can be built by grouping together other spectra or chunks of SEDs.  Each such chunk consists of two logical parts: 

1. a block describing the context of the observation (section 2.2)

2. a list of measurements (section 2.1).

Note: 

From a theoretical point of view an image can be considered a slice of a spectrum that covers a certain area of the sky.  In the context of SSA, however, spectra are treated separately which may change in the future.

3. Spectrum query

The purpose of a spectrum query is to determine the availability and characterization of data satisfying the constraints. The result is returned encoded as a VOTable document.  

3.1 Query capability

The query capabilities are based on the definitions in section 2. The general idea is to take bites out of a 4 dimensional parameter space 

· spanning spatial coverage, 

· the waveband as well as  

· the temporal domain. 

On top of that the spatial resolution is deemed essential as well by the community which makes a total of 5 query parameters which SHOULD be supported.

Note: 

It is not mandatory to support  all five query parameters. The metadata query (section 5) returns the exact set that a given SSA service does support. The most basic implementation MUST support POS and SIZE (spatial coverage) as well as FORMAT.

3.2 HTTP GET method

If the spectrum query is transmitted as an HTTP GET request then the URI to express a query is formed like this:

<Service.BaseURL>format=metadata[&verb={0..3}]

<Service.BaseURL>[pos=ra,dec][&size=r][&format={all,metadata,...}][&verb={0..3}][&band={...}][&TemporalCoverage=start,end][&SpatialResolution=...][&DirectAccess][<&extra GET args>]

Examples: 
http://www.1dspec.sed.org/ssa?format=metadata

http://www.1dspec.sed.org/ssa?pos=22.438,-17.2

The <Service.BaseURL> is stored in the IVOA service registry.

3.3 Mandatory query parameters

Spectrum format

The service MUST support a FORMAT parameter which describes the desired format of the spectra referenced through the output table. 

Note: 

The FORMAT parameter describes the format of a the spectrum itself and NOT the format in which the query response is presented to a human. Therefore, format=text/html is a request for spectra in HTML format.

Region of Interest

The definition of a two dimensional rectangular patch of sky is similar to the one in SIA (Tody et al. 2002).

The position of the region of interest, expressed as the right-ascension and declination of the field center, in decimal degrees using ICRS coordinate system. The two values are comma delimited with no embedded whitespaces. Example: POS=52,-27.8.

The radius of a circular region in decimal degrees.  

Example: SIZE=0.05

Note that the angular width along the right-ascension axis is not the width of the region in right-ascension, which is equal to the angular width divided by cos(DEC). If a service does not support a circular search region it MUST provide the definition of the specific implementation upon registration (section 5.2) and on top of that return the definition in the metadata query.

A special case is SIZE=0. It will cause a search in a service defined default sized region. Service providers SHOULD choose a value that avoids overflow conditions like exceeding the maximum number of records a spectrum query will return. 

3.4 Optional query parameters

Services that do not support any of these parameter MUST permit them to be present without error, i.e., simply ignore it.

Spectral coverage

The spectral coverage is in terms of general spectral regions. Until the waveband definitions of the UCD, Registry and data modeling groups are aligned the proposed notation in the working draft V1.0 from (Hanisch et al. 2003) is adopted:

Spectral coverage
Represents

Radio

 
( ≥ 10 mm

( ( 30 GHz

Millimeter

 
0.1 mm ( ( ( 10 mm

3000 GHz ≥ ( ≥ 30 GHz

Infrared
1 μ ( ( ( 100 μ

Optical
0.3 μ ( ( ( 1 μ

300 nm ( ( ( 1000 nm

3000 Å ( ( ( 10000 Å

UV
0.1 μ ( ( ( 0.3 μ

1000 Å ( ( ( 3000 Å

EUV
100 Å ( ( ( 1000 Å

12 eV ( E ( 120 eV

X-ray
0.1 Å ( ( ( 100 Å

0.12 keV ( E ( 120 keV

Gamma-ray
E ≥ 120 keV

ALL
unrestricted

Table 1: Definition of spectral bands.

Spectral bands are given as a comma separated, case-insensitive list. 

Example: band=infrared,optical,UV

A query returns spectra which overlap at least partially with the specified band(s). By default spectra of ALL bands are returned.

A service MAY truncate spectra at waveband boundaries. In this case it MUST indicate that fact in the metadata query result. 

Temporal coverage

The temporal coverage is defined by an interval made up of two dates. The interval boundaries are included. 

Example: 

TemporalCoverage=19980428T043130.592,19980428T16

This is the compact notation YYYYMMDDTHHMMSS.MMM used for combined datetimes as suggested in ISO8601. ISO8601 suggests to use a capital ‘T’ as the delimiter between date and time. It is possible to reduce the precision by omitting seconds and minutes as in 19980428T16. The following two notations refer to exactly the same point in time: 

20040620T24 = 20040621T00

Spatial resolution

Given in seconds of arc this parameter defines the maximum acceptable size of the aperture as measured on the sky. Spectra taken through a larger slit are disregarded. This is of particular interest to observations of extended objects. 

Example: SpatialResolution=2.5

Direct access

A service MAY support parameter DIRECTACCESS which when present allows to retrieve spectra directly thereby skipping the table output. If such a query matches several spectra  it is up to the service provider to choose a default.  If no spectrum matches the query the SSA service MUST revert back to the table output mode which returns an empty table in such a case.

Table verbosity

The service MAY support an optional parameter to set the verbosity level. The value is an integer in the range 0 to 3. The  higher the value the more information is returned.

VERB
Description

0
The output table SHOULD contain only the minimum columns and parameters to form a valid query response as defined in section 4.2.

1
In addition to level 0, the output table SHOULD contain columns sufficient to uniquely describe a spectrum or set of SEDs.

2
In addition to level 1, the output table SHOULD contain, if possible, columns sthat contain values for all parameters supported as query constraints.

3
The output table SHOULD return as much information about the spectra as possible. 

Table 2: Guideline for identifying suitable verbosity level.

Note: 

Properties and associated errors belong to the same verbosity level.

Services that do not support this parameter MUST permit it to be present without error, i.e., simply ignore it.

This document can give only a general guideline to determine which output columns belong to which verbosity level. Ultimately it is up to the service providere to decide whether this parameter is useful at all and if so which how to priortize information. 

3.5 Service-defined parameters

The service MAY support additional service-specific parameters. Parameter names MUST not match any of the reserved parameter names defined above. Values MUST be simple enough to be describable through the output of the metadata query (section 5). Candidates for this category of parameters are derived parameters like redshift or line identification. 

Note: 

SSA’s scope is restricted to measured quantities and their context. Derived parameters are not considered part of the access layer specification. Service-defined parameters are a way to add support for such derived parameters.

3.6 Spectrum query output

The output returned by a spectrum query is a VOTable, an XML table format, returned with a MIME-type of text/xml. Note that this cannot be altered through the FORMAT parameter. If a different format is desired, the conversion is up to the client which could, for instance, use XSLT to transform multiple VOTable responses from various services into a single HTML document.

The VOTable MUST contain a RESOURCE element, identified with the tag type="results", containing a single TABLE element which contains the results of the query. The VOTable is permitted to contain additional RESOURCE elements, but the usage of any such elements is not defined here. If multiple resources are present it is recommended that the query results be returned in the first RESOURCE element.

The RESOURCE element MUST contain an INFO with name="QUERY_STATUS". Its value attribute should set to "OK" if the query executed successfully, regardless of whether any matching spectra were found. All other possible values for the value attribute are described in section 3.7.

Examples: 
<INFO name="QUERY_STATUS" value="OK"/>

<INFO name="QUERY_STATUS" value="OK">Successful Search</INFO>

Each table row represents a different spectrum available to the client. Each row of the output VOTable MUST contain FIELDs where the following utype have been set. These attributes apply to graphics spectra as well as to FITS data or any other representation, and are required to associate standard metadata with spectra of all types, and to be able to return metadata separately from the spectrum itself.
Again, in order to link data models and metadata items the utype attribute of the FIELD element is used. 

Example: 
<FIELD name=”Spatial Resolution” ucd=”INST_ANG_RESOL” utype=”ivo://dm.1dspectrum/v0.5?coverage.spatial.sampling.resolution” datatype=”double”/>  

The interesting bit is the Uniform Resource Identifier URI which exactly determines the concept and context to which the value of the given cell is belonging to.

Output columns:

#
name
priority
verbosity
datatype
category
utype

1
acref
1
0
char(*)
A
TBD

2
bandpass
2
2
char(*)
O
TBD

3
dec
1
0
double
O
TBD

4
file size
2
3
int
A
TBD

5
format
1
0
char(*)
A
TBD

6
instrument
2
3
char(*)
O
TBD

7
ra
1
0
double
O
TBD

8
spatial resol.
3
3
double
O
TBD

9
spectral resol.
3
3
int
O
TBD

10
start time
2
3
char(*)
O
TBD

11
title
1
0
char(*)
O
TBD

Table 3: Recognized output columns. The utype attribute identifies a column.
Priority: MUST (1), SHOULD (2), MAY (3) be supported

Verbosity: corresponds to parameter VERB in the range [0..3]

Datatype: corresponds to VOTable attribute of FIELD element

Category: access meta deta (A), observation meta data (O)

utype: URI pointer to corresponding property in a data model

Access metadata

Access metadata includes any information describing either the service which is needed to access the data or the data themselves as far as necessary to perform their network transfer.

#1 acref, priority 1, datatype=”char”, arraysize=”*”, utype=TBD 

The URI to be used to access or retrieve a spectrum. In order to encode special characters a XML CDATA section SHOULD be used. Each acref returned by a query is unique.

Example: 
<![CDATA[http://all.spectra.org/get?obsno=A7654321&fmt=fits]]>

Note that the getter method is not and need not be standardized.

#4 file size, priority 2, datatype=”int”, utype=TBD

The actual or estimated size of the encoded data in bytes.

#5 format, priority 1, datatype=”char”, arraysize=”*”, utype=TBD

Similar to the query parameter this is the file format of the spectrum.  It SHOULD correspond to a recognized MIME-type.

Observation metadata

These are metadata for describing a spectrum as well as the context of the observation. Therefore, all metadata fall into this category except those belong to the access metadata and service specific add-ons.

#11 title, priority 1, datatype=”char”, arraysize=”*”, utype=TBD

The title is a short one line description of the spectrum suitable for human identification and to help with the selection process in a GUI. Titles returned by a single query should be distinct. They may contain a survey name, object name, coordinates, grism name and the like.

#2 bandpass, priority 2, datatype=”char”, arraysize=”*”, utype=TBD

The spectral band a given spectrum covers, i.e., one of the values in Table 1.  A spectrum may extend into other bands or conversly cover only a small window within the given band. If for some reason an individual band cannot be identified it defaults to “ALL”.

#7 ra, priority 1, datatype=”double”, utype=TBD

#3 dec, priority 1, datatype=”double”, utype=TBD

The celestial target coordinates in the ICRS reference frame. Diverting reference frames MUST be mentioned in the meta query result. The definition of coordinate reference frames does in general not belong to the spectrum data themselves.

#6 instrument, priority 2, datatype=”char”, arraysize=”*”, utype=TBD

An identification of the instrument(s) used to make the observation.  The format of the identifier is currently free, but this may be formalized in the future.

#8 spatial resolution, priority 3, datatype=”double”, utype=TBD

The spatial resolution of an observation in seconds of arc. This is important for extended objects. Depending on the variance or uncertainty of this value it might be better to refer to more accurate meta data in the encoded spectrum instead. Further documentation can be referenced in the registry or returned in the metadata query.

#9 spectral resolution, priority 3, datatype=”int”, arraysize=”*”, utype=TBD

A unitless number describing the number of distinct bins in the encoded spectrum. Depending on the variance of the bin size it might be better to refer to more accurate meta data in the spectrum instead. Further documentation can be referenced in the registry or returned in the metadata query. 

#10 start time, priority 2, datatype=”char”, arraysize=”*”, utype=TBD

The observation start time following the suggested ISO8601 format (see section 3.3).

Service defined columns

This corresponds to service defined query parameters and MUST be described in the metadata query. 

Since the core functionality of SSA is about data access this is the place to return derived measurements and special features.

3.7 Error response and other unsuccessful results

An INFO element within the "results" RESOURCE element of the the VOTable is used to indicate success or failure of the image query. As described in the previous section, the INFO element must have name="QUERY_STATUS"; if the query is successful (regardless of whether any spectrum rows are returned) the value attribute is set to "OK". The remainder of this section defines other possible values to indicate that the query was unsuccessful in some way. When the query is unsuccessful, the contents of INFO element (i.e. its PCDATA child node) SHOULD contain an error message suitable for display. Implementation of this feature is encouraged but not required.

When the query is unsuccessful (in any of senses described below), the resulting VOTable is not required to contain any other elements as specified in section 4.2; although, it is not an error to do so.

The other allowed values for value attribute besides "OK" are:

ERROR

The server failed to process the query. Possible reasons include:

· The input query contained a syntax error.

· The way the query was posed was invalid for some reason, e.g., due to an invalid query region specification.

· A constraint parameter value was given an illegal value; e.g. DEC=91.

· The server trapped an internal error (e.g., failed to connect to its database) preventing further processing.

In this case, the inclusion of a descriptive error message is strongly encouraged.

OVERFLOW

The query produced results that exceeded the limits of the service in some way. For instance, this could be the number of matching spectra. In this case, the service SHOULD include an error message indicating the nature of the overflow condition (see also section 5.2).

Example: 
<INFO name="QUERY_STATUS" value="ERROR">DEC out of range: DEC=91</INFO>

<INFO name="QUERY_STATUS" value="OVERFLOW">Number of matching spectra exceeds limit of

100</INFO>

4. Retrieval
The spectrum retrieval request allows a client to retrieve a single spectrum or chunks of SEDs given an access reference or "acref" as returned by a prior spectrum query. This can be a simple URL. One can think of other implementations, for instance as a web service, but this is not described in this document. Since a spectrum query is required to obtain an acref, no requirements are placed on the form the acref takes. This has the effect of hiding the details of the acref URL from the client, making it easy to layer an implementation of this getter web method on top of an existing retrieval service, and making it easier to hide changes to the implementation of existing services.

4.1 Input

The input to the getter web method is the image acref for the indicated spectrum. The acref for a particular spectrum is obtained through a prior call to the Spectrum Query web method.

4.2 Successful Output

The output of the getter method MUST be a single spectrum document returned with a MIME-type identifying the file format. As described in section 2 a spectrum, may consist of several chunks of SED points and sub-spectra. Depending on the format of the spectrum various MIME types are allowed, depending on the capabilities of the spectrum service; for example, a MIME-type of "text/html" may be used when the acref URL points to an HTML description and/or preview of the spectrum. Some commonly used formats are:

· image/x-fits - 1d image

· image/jpeg - graphics

· text/html - preview

· text/plain - ascii table

· text/xml - VOTable

4.3 Error Response

Depending on the environment the client should take the usual precautions to catch errors and exceptions. It is up to the application logic and user interface how to treat the many possible causes.  Later versions of the SSA protocol will define their own data formats. At this stage it will become possible to define specific error conditions.

5. Service metadata
Compliant spectrum services describe themselves in two ways. They advertise their availability by registering with a registry service, including supplying service metadata to characterize the service and any associated data collections. They also advertise their capabilities through support of the special metadata query signaled through the FORMAT=METADATA parameter. When the service provider registers an SSA service, the registry can execute the metadata query to collect the capability metadata. The gathering of service and capability metadata from all such services enables a client to use the registry to discover the services most appropriate for a particular computation.

5.1. Metadata query

1. A compliant service MUST support spectrum queries with FORMAT=METADATA, used to query the service metadata; only metadata is returned by the service in this case. In particular, the response to this query advertises two things about the service:

2. supported input parameters (section 3).

3. possible output columns.

Note that the SSA specification is designed so that a client does not need to know this information to make use of the service. It is useful for comminicating non-standard input and output parameters. The metadata query can also be helpful to a registry for verification purposes.

The overall structure of the VOTable by a metadata request is the same as described in section 3 except that it contains no table rows. Each input parameter supported by the service SHOULD be listed as a PARAM element of the RESOURCE that normally contains the spectrum table. In order to group parameters belonging to the same verbosity level there MAY by a second hierarchical level of RESOURCE elements (see example below). Each PARAM SHOULD have a name attribute of the form "INPUT:param_name", or "OUTPUT:param_name"  where param_name is the parameter name as it should appear in the query URL. For example, name="INPUT:POS" refers to the "POS" input parameter. All input parameters meant to be available to clients of the service MUST be listed as PARAM elements, including required parameters (POS, SIZE, and FORMAT), optional parameters

(defined in section 3.4), and non-standard parameters specific to the service (section 3.5). The PARAM MAY contain a value attribute with the default value that will be assumed if the parameter is not set in the query. Implementors are encouraged to include, as children of the PARAMs, DESCRIPTION elements to describe the parameter and (where appropriate) VALUES elements to given allowed ranges or values.

Note: 

Parameter names MUST be treated case-insensitive. If special  predefined values exist for a given parameter they SHOULD be treated case-insensitive whenever possible. For instance, FORMAT=METADATA and Format=MetaData are synonym.

The input parameter listing below shows that in addition to supporting the required parameters (POS, SIZE, and FORMAT), it also accepts the optional input parameters DIRECTACCESS and VERB as well as its own non-standard parameter REDSHIFT.

<VOTABLE version="1.0"> 


<RESOURCE type="results"> 



<DESCRIPTION>Description of the Simple Spectrum Access (SSA) Interface to this service.



</DESCRIPTION> 



<INFO name="QUERY_STATUS" value="OK">Successful metadata query



</INFO> 



<RESOURCE name="VERB:0" type="results"> 




<DESCRIPTION>Parameters belonging to verbosity level 0: Minimum input and output parameters.</DESCRIPTION> 




<PARAM name="INPUT:POS" value="0,0" datatype="double" arraysize="2"> 




<DESCRIPTION>Region of Interest: Search coordinates rightascension and declination in decimal degrees.</DESCRIPTION> 




</PARAM> 




<PARAM name="INPUT:SIZE" value="0.08333" datatype="double" arraysize="*"> 




<DESCRIPTION>Region of Interest: Search box given as rightascension and declination in decimal degrees. If second value is omitted then box size in ra = dec. Default is a box 5x5 arcmin in size.</DESCRIPTION> 




</PARAM> 




<PARAM name="INPUT:FORMAT" value="image/x-fits" datatype="char" arraysize="*"> 




<DESCRIPTION>The requested format of the returned data. By default it is a FITS file. Note: The exact description of the output format (binary table, 1d image, axes)  is outside the scope here.</DESCRIPTION> 





<VALUES> 






<OPTION value="ALL" /> 






<OPTION value="METADATA" /> 






<OPTION value="image/gif" /> 






<OPTION value="image/x-fits" /> 






<OPTION value="image/x-gfits" /> 





</VALUES> 




</PARAM>




<PARAM name="OUTPUT:ACREF" datatype="char" arraysize="*"> 




<DESCRIPTION>Access Metadata: A URI where the actual spectrum can be retrieved. If the spectrum is offline the value is NONE.</DESCRIPTION> 




</PARAM> 



</RESOURCE>



<RESOURCE name="VERB:1" type="results"> 




<DESCRIPTION>Parameters belonging to verbosity level 1: In addition to level 0, these are fields to uniquely identify spectra</DESCRIPTION> 



</RESOURCE> 



<RESOURCE name="VERB:2" type="results"> 




<DESCRIPTION>Parameters belonging to verbosity level 2: In addition to level 0, the output table has, if possible, columns for all supported input parameters. Note: Input parameters and output columns may not always be symmetric and therefore there might not always be a 1 to 1 relationship.</DESCRIPTION> 



<PARAM name="INPUT:VERB" value="3" datatype="int"> 




<DESCRIPTION>This parameter indicates the desired level of information to be returned in the spectrum query output table or the metadata service description.</DESCRIPTION> 





<VALUES > 






<OPTION value="0" /> 






<OPTION value="1" /> 






<OPTION value="2" /> 






<OPTION value="3" /> 





</VALUES> 




</PARAM>




<PARAM name="INPUT:DIRECTACCESS" datatype="boolean"> 




<DESCRIPTION>If there is one or more matching records then return one matching spectrum instead of a result table. If no match is found revert back to tabular output mode. </DESCRIPTION> 




</PARAM>




<PARAM name="INPUT:REDSHIFT” datatype="double"> 




<DESCRIPTION>Spectrum Metadata</DESCRIPTION> 




</PARAM>



</RESOURCE> 



<RESOURCE name="VERB:3" type="results"> 




<DESCRIPTION>Parameters belonging to verbosity level 3: This is everything not belonging to level 2. Output is as complete as possible including all optional and service specific input and output parameters.</DESCRIPTION> 

...



</RESOURCE> 

</RESOURCE> 

</VOTABLE> 

The columns that are returned by an image query are described with the FIELD elements exactly as they are described in a normal spectrum query response (section 3.6). When FORMAT=METADATA is given, all other input parameters are normally ignored. An exception is the VERB parameter: if given, the service MAY choose to describe only those columns that will be returned for that verbosity level. If the service chooses to support the VERB parameter in this way, it must provide a PARAM with name="VERB" and a value attribute giving the actual verbosity level being described.

Example: 

The following PARAM could appear after the PARAM elements shown in the previous example:
<PARAM name="VERB" value="1"/>

If the service chooses to ignore the VERB parameter, than it SHOULD describe all of the columns returned at the highest verbosity level.

5.2 Service registration

In the context of this document the registry refers to work in progress by the IVOA registry group; in particular the working draft V1.0 about resource metadata (Hanisch  et al. 2003).

Overflow conditions

1. An overflow condition occurs when a spectrum query exceeds the capabilities of a service. Those capability meta data are defined in section 5.2 of (Hanisch et al. 2003).  Currently there are two such conditions:

2. MaxSearchRadius (float, decimal degrees)

3. MaxReturnRecords (int)

A service MAY define further overflow conditions. The metadata query SHOULD return information about the potential cause of such conditions.

Appendix A: Changes from v0.1

· none – this is the first version
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