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Abstract
The Simple Event Access Protocol (SEAP) will provide a mechanism to query services containing VOEvent packets. SEAP will be analogous to the Simple Time-range Access Protocol (STAP) and Simple Image Access Protocol (SIAP). Currently, VOEvents are provided through a number of transport mechanisms – Jabber/XMPP, RSS, TCPV – by organizations such as VOEventNet and eStar. In addition, six VOEvent streams have been wrapped in a STAP web service for a searchable event interface prototyped with VOExplorer.

The SEAP protocol should be able to incorporate astronomical, solar and STP events. Use cases include both users searching for event data through VOExplorer as well as telescope operators searching for followup events.

Status of This Document
This is an Internal Draft with the VOEvent Working Group. The first release of this document was 2008 October 10.
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 a 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. The International Virtual Observatory (IVO) application is an application that takes advantage of IVOA standards and infrastructure to provide some VO service.
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1 Introduction

Twas brillig and the slithy toves did guire and gimble in the wabe.
2 Service Interface Requirements

A service implementation thiat is compliant with this standard must meet the following requirements:

1. The service must respond to a HTTP GET (IETF RFC 2616) request represented by a URL having two parts:

· A base URL of the form:

http://<server-address>/<path>?[<extra-GET-arg>&[…]]

where <server-address> and <path> are URI-compliant components indicating the domain and local location path where the service is deployed. The <server-address> may end with one or more locally supported URL arguments, <extra-GET-arg>; these arguments are not recognized parts of the SEAP and thus are treated opaquely by clients of the service as part of the base URL

Note that when it contains extra GET arguments, the base URL ends in an ampersand, &; if there are no extra arguments then it ends in a question mark, ?.

Examples:

· http://nvo.caltech.edu/SEAP?

· http://nvo.noao.edu/SEAP?stream=Essence&
Every query to a given SEAP service uses the same base URL.

· Constraints expressed as a list of ampersand-delimited GET arguments of the form:

<name> = <value>

where <name> is a parameter name specified by this specification (see Section 3) and <value> is its value. The constraints represent the query parameters which can vary for each successive query. The order of the name-parameter pairs is not significant.

· The baseURL and constraint list are concatenated to form the query.

· There may be other parameters in the query, but this document does not specify their meaning or usage. If a query includes an optional parameter, either one specified by this document or not, that is not supported by the service implementation, the service must ignore that parameter.

A query following this syntax represents a request for information on events matching the specified query constraints.

2. The service must respond with an XML document in the VOTable format , which represents a table of astronomical events that match the specified constraints. 

The base MIME-type of the HTTP response should be text/xml. The more specific form text/xml;content-=x-votable may optionally be used. The MIME-type, text/xml;votable shall not be considered legal as it is not compliant with the MIME-type standard. The XML content of the response must be compliant with the VOTable schema version 1.1. [VOTable].

The VOTable MUST comply with these conditions:

· There must be a single RESOURCE in the VOTable, and that contains a single TABLE.

· The TABLE must have FIELDs where the following UCD [UCD] values have been set. There must be one FIELD with each of these UCDs:

· Exactly one FIELD must have ucd=”meta.id” with an array character type (fixed or variable length) representing an ID string for that record of the table. This identifier may not be repeated in the table and it could be used to retrieve that same record again from that same table
· Exactly one FIELD must have ucd=”meta.ref.ivorn” with an array character type (fixed or variable length) representing the IVORN of the VOEvent described by that record of the table.
· Exactly one FIELD must have ucd=”meta.ref.url” with an array character type (fixed or variable length) representing the location from which the full VOEvent packet corresponding to that record of the table may be retrieved.

· There may be other FIELDs in the table. Their specification should include a description, datatype, and UCD.

3. The service must respond with a stubbed version of the VOTable in the case of error. This must happen if any of the values of the parameters cannot be parsed to their proper datatypes, or if the numbers are out of range (seap:constraint.position.ra.start = 361.0, for example). The service may also make an error return if the search region (given by seap:constraint.position.* parameters) is larger than the maxQueryRegionSize of the SEAP Capability (see Section 4).

In the case of error, the service MUST respond with a VOTable that contains a single PARAM element or a single INFO element with name=”Error”, where the corresponding value attribute should contain some explanation of the nature of the error. If an INFO element is used, it must appear as a direct child of one of the following elements:

· the root VOTABLE element (which is preferred by this document), or

· the RESOURCE element

If a PARAM element is used, it must appear as a direct child of one of the following elements:

· the RESOURCE element, or

· a DEFINITION element below the root VOTABLE element

Other conditions may NOT be considered erroneous, for example, if a search is in the Southern hemisphere and the VOEvent stream coverage is in the Northern hemisphere. This type of query is different from an error return; it should return a VOTable as described above, with metadata, but no data records. In particular, any search regions of zero size should not return an error condition. This is because an application may be more interested in the metadata than the data, and send a flxied query simply to discover the fields delivered by the service.
3 Data Model

This section describes the constraints allowed by this specification for use in service queries. 
3.1 Response metadata

	UTYPE
	Data Type
	Possible Values
	Default Value
	Status

	seap:response.content
	string
	ivorn, full, custom
	ivorn
	MUST


3.1.1 seap:response.content

This represents the supported content of the VOTable as the return data format.

A fully compliant SEAP service must support this utype as a parameter.

The data type for this utype is a string.
Possible return values associated with this utype are:

· ivorn (default) – a VOTable of IVORNs for each VOEvent packet matching the query

· full – a VOTable of VOEvent packets

· custom – a VOTable of selected VOEvent metadata
3.2 Constraint (Query) metadata

	UTYPE
	Data Type
	Possible Values
	Default Value
	Status

	seap:constraint.authorivorn
	string
	
	
	MUST

	seap:constraint.contactname
	string
	
	
	MUST

	seap:constraint.how
	string
	
	
	MUST

	seap:constraint.position.ra.center
	float
	0.0 – 360.0
	
	MUST

	seap:constraint.position.ra.start
	float
	0.0 – 360.0
	
	MUST

	seap:constraint.position.ra.end
	float
	0.0 – 360.0
	
	MUST

	seap:constraint.position.dec.center
	float
	-90.0 – 90.0
	
	MUST

	seap:constraint.position.dec.start
	float
	-90.0 – 90.0
	
	MUST

	seap:constraint.position.dec.end
	float
	-90.0 – 90.0
	
	MUST

	seap:constraint.position.size
	float
	
	
	MUST

	seap:constraint.datetime.start
	ISO-8601 compliant (string)
	
	
	MUST

	seap:constraint.datetime.end
	ISO-8601 compliant (string)
	
	
	MUST

	seap.constraint.datetime.reference
	string
	isotime, pubtime
	
	MUST

	seap:constraint.param.name
	string
	
	
	MUST

	seap:constraint.param.min
	float
	
	
	MUST

	seap:constraint.param.max
	float
	
	
	MUST

	seap:constraint.param.unit
	string
	
	
	MUST

	seap:constraint.concept
	string
	
	
	MUST

	seap:constraint.citation.cited
	boolean
	true, false
	false
	MUST

	seap:constraint.citation.role
	string
	followup, supersedes, retraction
	
	MUST


3.2.1 seap:constraint.authorivorn

This represents the IVORN [1] of the stream publisher from which the VOEvent packet originated. It is expected that the stream publisher has previously registered with the VO registry [2].

A fully compliant SEAP service must support this utype as a parameter.

The daa type for this utype is a string which conforms to the IVO identifier specification [3].
3.2.2 seap:constraint.contactname

This represents the contact name, or subset thereof, of the person who created the VOEvent packet. 

A fully complaint SEAP service must support this utype as a parameter.

The data type for this utype is a string.
3.2.3 seap:constraint.how

This represents how the observation that resulted in a VOEvent publication was performed. The VOEvent specification [4] presents the <How> element as the instrument configuration.

A fully compliant service must support this utype as a parameter and must include all sub-elements of <How> in the query execution.
3.2.4 seap:constraint.position

[DISCUSSION POINT: Shall we support general spatial coordinates, i.e. something like:

· alpha – the ‘x’ coordinate, e.g. RA in equatorial coordinates

· beta – the ‘y’ coordinate, e.g. Dec in equatorial coordinates

· gamma – the ‘z’ coordinate, e.g. z as redshift]
Positional metadata must support range queries. The subtypes of this utype allow for range specification using the following:

· the center RA/Dec position and a size

· start and end RA/Dec positions
3.2.5 seap:constraint.position.ra.center

This represents the center of the region to be queried in decimal degrees of Right Ascension. This utype is used in conjunction with the following utypes:

· seap:constraint.position.dec.center

· seap:constraint.position.size

The data type for this utype is a float.

The range of possible values is from 0.0 to 360.0.
3.2.6 seap:constraint.position.ra.start

This represents the starting position of the region to be queried in decimal degrees of Right Ascension. This utype is used in conjunction with the  following utypes:

· seap:constraint.position.ra.end

· seap:constraint.position.dec.start

· seap:constraint.position.dec.end

A fully compliant SEAP service must support this utype as a parameter.

The data type for this utype is float.

The range of possible values is from 0.0 to 360.0.
3.2.7 seap:constraint.position.ra.end

This represents the ending position of the region to be queried in decimal degrees of Right Ascension.This utype is used in conjunction with the following utypes:

· seap:constraint.position.ra.start

· seap:constraint:position.dec.start

· seap:constraint.position.dec.end

A fully compliant SEAP service must support this utype as a parameter.

The data type for this utype is a float.

The range of possible values is 0.0 to 360.0.
3.2.8 seap:constraint.position.dec.center

This represents the center of the region to be queried in degrees of declination. This utype is used in conjunction with the following utypes:

· seap:constraint.position.ra.center

· seap:constraint.position.size

The data type for this utype is a float.

The range of possible values is from -90.0 to +90.0.
3.2.9 seap:constraint.position.dec.start

This represents the starting position of the region to be queried in degrees of declination. This utype is used in conjunction with the following utypes:

· seap:constraint.position.ra.start

· seap:constraint.position.ra.end

· seap:constraint.position.dec.end

A fully compliant SEAP service must support this utype as a parameter.

The data type for this utype is a float.

The range of possible values is from -90.0 to +90.0.
3.2.10 seap:constraint.position.dec.end

This represents the end position to the region to be queried in degrees of declination. This utype is used in conjunction with the following utypes:

· seap:constraint.position.ra.start

· seap:constraint.position.ra.end

· seap:constraint.position.dec.start

A fully compliant SEAP service must support this type as a parameter.

The data type for this utype is a float. 

The range of possible valuesis from -90.0 to +90.0.
3.2.11 seap:constraint.position.size

This represents the size of the region to be queried. This utype is used in conjunction with the following utypes:

· seap:constraint.position.ra.center

· seap:constraint.position.dec.center

3.2.12 seap:constraint.datetime.start

This represents the start data for searching. This utype is used in conjunction with:

· seap:constraint.datetime.end

and is further constrained by the value of the following utype:

· seap:constraint.datetime.reference

A fully compliant SEAP service must support this utype as a parameter.

The data type of this utype is an ISO-8601 DateTime.
3.2.13 seap:constraint.datetime.end

This represents the end date for searching. This utype is used in conjunction with:

· seap:constraint.datetime.start

and is further constrained by the value of the following utype:

· seap:constraint.datetime.reference

A fully compliant SEAP service must support this utype as a parameter.

The data type of this utype is an ISO 8601 DateTime.
3.2.14 seap:constraint.datatime.reference

This represents the DateTime reference as detailed in the VOEvent standard [2].

A fully compliant SEAP service must support this utype as a parameter.

The data type of this utype is a string.

Possible values are:

· isotime – this denotes the time that the observation reported in the VOEvent packet was made.

· pubtime – this denotes the time that the VOEvent packet was created/published.

3.2.15 seap:constraint.param

This represents Param names and values. If a param has been specified in the query and no events contain that param, no events will be returned. 
3.2.16 seap:constraint.param.name

This represents the name of a Param element specified in the VOEvent packet. This utype is used in conjunction with the following utypes:

· seap:constraint.param.min

· seap:constraint.param.max

· seap:constraint.param.unit

A fully compliant SEAP service must support this utype as one or more parameters.

The data type of this utype is a string.
3.2.17 seap:constraint.param.min

This represents the mnimum value of the matching Param element specified in the VOEvent packet. This utype is used in conjunction with the following utypes:

· seap:constraint.param.name

· seap:constraint.param.max

· seap:constraint.param.unit

A fully compliant SEAP service must support this utype as one or more parameters.

The data type for this utype is a float.
3.2.18 seap:constraint.param.max

This represents the maximum value of the matching Param element specified in the VOEvent packet. This utype is used in conjunction with the following utypes:

· seap:constraint.param.name

· seap:constraint.param.min

· seap:constraint.param.unit

A fully compliant SEAP service must support this utype as one or more parameters.

 The data type for this utype is a float.
3.2.19 seap:constraint.param.unit

This represents the unit of the matching Param element specified in the VOEvent packet. This utype is used in conjunction with the following utypes:

· seap:constraint.param.name

· seap:constraint.param.min

· seap:constraint.param.max

A fully compliant SEAP service must support this utype as one or more parameters.

The data type for this utype is a string.
3.2.20 seap:constraint.concept

This represents the concept element as specified in the VOEvent packet. A concept is represented by a utype from a standard vocabulary [5].

A fully compliant SEAP service must support this utype as one or more parameters.

The data type for this utype is a string.
3.2.21 seap:constraint.citation.cited

This represents whether the VOEvent packet has been cited.

A fully compliant SEAP service must support this utype as one or more parameters.

The data type for this utype is a Boolean.

The default value is false.
3.2.22 seap:constraint.citation.role

This represents the role of any citation.

A fully compliant SEAP service must support this utype as one or more parameters.

The data type for this utype is a string.

Possible values are:

· followup

· supersedes

· retraction

4 Registering SEAP services 

Details of how to registry a SEAP capability will be described here.
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