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*** OpenSearch Extensions for OGC Catalogs ***

1.0 Introduction

   - this note discussed changes to CSW that will

        - make it easier for client apps to query a CSW

        - allow CSW to be accessed by OpenSearch clients

   - this note also discusses extensions to OpenSearch to support the 

     kinds of queries that OGC catalog clients might want to perform

      - most common OGC catalog queries fall into the following categories

        (or combinations thereof):

        - anytext searches

        - spatial / temporal searches

        - searches using a classification node

        - association searches (i.e. have one record (e.g. dataset) and wish

                                     to find associated records (e.g. service))

        - searches based on specific object types

2.0 Namespace

2.1 OpenSearch namespace

    - the OpenSearch namespace as declared in ref (a) is:

      http://a9.com/-/spec/opensearch/1.1/

    - I'll use the prefix "os" for the standard OpenSearch parameters

      (i.e. xmlns:os="http://a9.com/-/spec/opensearch/1.1/")

2.2 Namespace for OGC extension 

   - the proposed namespace for the extension parameters defined in this

     CR is:

        http://www.opengis.org/opensearch/extension/1.0

   - I'll use the prefix "ogcos" for the extension parameters 

     (i.e. xmlns:ogcos="http://www.opengis.org/opensearch/extension/1.0")

3.0 Substitution Parameters

3.1 Overview

   - this document proposes the use of the following sets of extension

     parameters for OpenSearch queries

   - the implied logical operator for parameters in a request is AND

   - the list of extension parameters is:

      - the standard set of OpenSearch substitution parameters (see ref (a)):

           os:searchTerms

           os:count

           os:startIndex

           os:startPage

           os:language

           os:inputEncoding

           os:outputEncoding

      - a new parameter to support object type queries

        Parameter Name             Type    Description

        ------------------------   -----   ------------------------- 

        ogcos:objectType           anyURI  object type id

      - a new set of parameters to support classification queries

        Parameter Name             Type    Description

        ------------------------   -----   -----------------------------------

        ogcos:class                anyURI  classification node id

        ogcos:scope                string  one of "broad", "narrow" or "exact"

      - the following substitution parameters defined in the OpenSearch

        Geo extension (see ref (b)):

        geo:locationString - string to be geocoded

        geo:radius         - radius in meters on Earth surface

        geo:box            - bbox

        Extensions to the Geo extension:

        Parameter Name    Type    Description

        ----------------  ------  ------------------------------------

        ogcos:geom        string  a geometry 

        ogcos:crs         anyURI  a coordinate reference system

        ogcos:spatialOp   string  name of a spatial operator

        NOTES: geo:locationString, geo:box and ogcos:geom are mutually

               exclusive

      - a new set of parameters to support temporal queries

        Parameter Name             Type    Description

        ------------------------   -----   ---------------------------------

        ogcos:time                 string  a time instance or period

        ogcos:temporalOp           string  a temporal operator

        NOTE: I am not using the OpenSearch temporal extension since it 

              only seems to handle a start time and end time.  Using the

              ogcos:time and ogcos:temporalOp parameters clients have much

              more flexibility in the types of time queries they can 

              specify

      - a new set of parameters to support association queries

        Parameter Name             Type    Description

        ------------------------   -----   ------------------------- 

        ogcos:recordId             anyURI  record id 

        ogcos:scope                string  one of: source, target or both (d)

        ogcos:associationType      anyURI  association type id

        NOTE: I am overloading ogcos:scope here but since the values domains

              do not overlap this should be OK.

3.2 Parameter discussions

3.2.1 os:searchTerms parameter

   - space separated list of search terms (like ANYTEXT)

   - Example:

     Find all records that contain the term "roads" or "rails"

        ...&searchTerms="roads rails"&...

3.2.1.1 Invoking OpenSearch requests using the os:searchTerms parameter

   - many OpenSearch clients are not aware of the geo and time extensions 

     of OpenSearch and would definitely not be aware of any of the extensions

     proposed in this document

   - this presents a problem since we will define extensions that no

     cool OpenSearch clients (e.g. firefox) can use immediately

   - I proposed that we allow the extended parameters to be specified as

     values for the os:searchTerms parameter (which all OpenSearch clients

     understand)

   - the proposed syntax is:

         <namespace prefix>:<parameter>"(" value ")"

   - Example:

       - find all FGDC documents that contain the work rails and roads

            searchTerms="ogcos:objectType(urn:objectType:FGDC) rails roads"

       - find all WFS feature types that have data that intersects a BBOX

            searchTerms="ogcos:objectType(urn:objectType:FeatureType) 

                          geo:box(10,10,20,20)"

       NOTE: the "urn:objectType:..." stuff are just examples; in reality

             they would be real object type values!

       QUESTION: I suppose the implied logical operator for invocation

                 using the searchTerms parameter is "AND"

                 - do we need an "OR"? 

                 - although desirable, not sure it is 100% necessary

3.2.2 ogcos:objectType parameter

   - id of a particular object type that the client is searching for

   - Example:

     Find all Datasets:

        ...&objectType=urn:ogc:def:ebRIM-ObjectType:OGC:Dataset&...

3.2.3 Classification parameters

   - the classification parameters are: ogcos:class, ogcos:scope

   - allow a client to search for records classified in a specific way

   - this extensions assumes that all nodes of all classification schemes

     are uniquely identifiable

   - the scope parameter allows the query to traverse the classification

     hierarchy (i.e. find all children nodes, find all parent nodes, etc.)

     - valid values for scope are:

          broad  => find records classified using specified node and any

                    child node of the specified node

          exact  => find records classified using the specified node exactly

          narrow => find records classfied using specified node and any

                    parent node of the specified node

     - default value is "broad"

   - Example:

     Find all records classified as geospatial viewers (and all child records)

        ...&class=urn:iso19119::Portrayal:GeospatialViewer&scope=broad&...

3.2.4 Spatial parameters

   - the spatial parameters are: os:locationString, os:radius, os:box,

                                 ogcos:geom, ogcos:crs, ogcos:spatialOp

3.2.4.1 os:locationString parameter

   - a string to be geocoded (as per OpenSearch Geo extension)

   - can be accompanied by a radius parameter

   - server shall advertise whether they support geocoding in their

     capabilities document using a parameter constraint on the 

     GetRecordsSimple operation (see ANNEX A)

   - Example: 

        ...&locationString="5 Main St., Anytown, NY, 12345"&...

3.2.4.2 os:radius parameter

   - a search radius expressed in meters on the surface of the Earth

   - can be used in conjunction with the locationString parameter

     and the ogcos:geom=POINT() parameter to support proximity searches

   - the default spatial operator is Intersects but can be changed using

     the ogcos:spatialOp parameter

   - Example: 

     Find records within 5km or 5 Main St.

        ...&locationString="5 Main St., Anytown, NY, 12345"&radius=5000&

           ogcos:spatialOp=Within&...

3.2.4.3 os:box parameter

   - bounding box specified as comma-seperated list of coordinates:

        lb1,lb2,lb3,...lbN,ub1,ub2,ub3,...,ubN

   - ogcos:crs parameter can be used to specify CRS

     - default CRS is EPSG:4326

   - the default spatial operator is "Intersects" but can be changed using

     the ogcos:spatialOp parameter

   - Example:

      ... &box=189000,834000,285000,962000

          &ogcos:crs=urn:ogc:def:crs:OGC:1.3:CRS84& ...

3.2.4.4 ogcos:geom, ogcos:crs & ogcos:spatialOp parameters

   - encodes a general spatial predicate

   - I have two proposals for encoding "geom" values in spatial predicates

     - we need to choose 1 of these proposals

     - proposal 1 = Geo-JSON

       - see http://wiki.geojson.org/Main_Page

       - benefit: immediately usable in JavaScript

     - proposal 2 = OGC Well Known Text (WKT)

       - see ANNEX B for BNF

       - benefit: compact

     - Example:

       - Geo-JSON

         Find records that cross the specified linestring:

            geom={"type": "LineString","coordinates": [[10.0, 10.0], [20.0, 20.0], [30.0, 20.0], [20.0, 15.0]]}&spatialOp=Crosses

         Find records within the specified radius:

           geom={"type": "Point","coordinates": [101.0, 376.0]}&radius=15&geom_crs=EPSG:3217

       - OGC-WKT

         Find records that cross the specified linestring:

           geom=LINESTRING(10 10, 20 20, 30 20, 20 15)&spatialOp=Crosses

         Find records within the specified radius:

           geom=POINT(101 376)&radius=15&geom_crs=EPSG:3217

   - the ogcos:crs parameter allows a client to specify crs for coordinates

     specified in os:box or ogcos:geom

      - the default CRS for "ogcos:geom" values is EPSG:4326

      - the value of the ogcos:crs parameter shall be a encoded as a valid

        OGC CRS URI (as per ??-???)

      - servers can list the supported CRS's in their capabilities documents

        using a service constraint

   - the ogcos:spatialOp parameter allows a client to specify the spatial

     operator that the server should use to evaluate spatial predicates

     - valid "ogcos:spatialOp" values are: Equals, Disjoint, Touches, Within, 

                                           Overlaps, Crosses, Intersects,

                                           Contains (as per 04-095)

     - the default spatial operator is "Intersects"

     - servers SHALL support Intersects

       - servers MAY implement any or all of the rest

       - servers can advertise which operators they support

          - this would NOT be done through the Filter Capabilities 

            since this approach is a bit heavy

          - I propose a service constraint in the Capabilities document

            that lists the support operators (see ANNEX A)

          - absence of the service constraint implies that the server only

            supports Intersects

3.2.4.5 Temporal Parameters

   - the temporal parameters are: ogcos:time, ogcos:temporalOp

   - literal time values or intervals are encoded according to ISO8601

   - valid "ogcos:temporalOp" values are: After, Before, Begins, BegunBy,

                                      TContains, During, EndedBy, Ends, 

                                      TEquals, Meets, MetBy, TOverlaps,

                                      OverlappedBy

      - for time instances the default temporal operator SHALL be TEquals

      - for time periods the default temporal operator SHALL be During

   - servers SHALL implement the TEquals/During temporal operators

     - servers may implement any or all of the remaining temporal operators

       - the supported temporal operators shall be advertised in the

         capabilities document using a service constraint  (see ANNEX A)

       - absence of the constraint implies that the server only supports

         During

   - Example:

     Find records whose period of validity overlaps the specified time period:

        ...&time=2008-01-19/2008-10-13&temporalOp=overlaps&...

     Fine records after a particular time instance:

        ...&time=2008-07-02&temporalOp=Begins&...

3.2.4.6 Assocation Parameters

   - the assocation parameters are:

        ogcos:recordId, ogcos:scope, ogcos:associationType

   - associations are assumed to be of the form:

        <source record> <associationType> <target record>

        - eg: ServiceX OFFERS FeatureTypeY

   - ogcos:recordId specifies the id of the record that is source, target

     or both in the association

   - ogcos:scope indicates the position of the specified record id

     within the association

        - source (d) -> the specified ogcos:recordId value is the source

        - target     -> the specified ogcos:recordId value is the target

        - both       -> the specified ogcos:recordId can be either the source

                        or the target of the association

   - ogcos:associationType specified the association type being sought

     - "OFFERS" in the example above

   - Example:

      - find all feature types offered by a specific WFS

        ...&ogcos:recordId=urn:uuid:33be9880-c977-4ccc-98a6-c09ebc761a3e&

            ogcos:associationType=urn:ebrim:assocationType:Offers...

        - urn:uuid:33be9880-c977-4ccc-98a6-c09ebc761a3 is the id of the WFS

4.0 Response

   - the request to any OpenSearch query is an ATOM feed

   - I have not yet mapped the OGC Core Queryables to ATOM

   - I did, however, use the ebXML Registry Binding for REST

     (see Reference d) to map our catalog's underlying IM (ebRIM) to ATOM:

      - I did not use the REST part yet, just the part that

        maps ebXML records to ATOM feeds

      - I am not sure I like this mapping so I may develop an

        alternate mapping from ebRIM -> ATOM/RSS

5.0 Implementation in OGC Catalogue

   - the current query method in the catalog (GetRecords) is not really

     amenable to supporting the extensions described in this document

   - so I propose that we add two new operations to the catalog 

     - GetRecordsSimple

     - GetAssociations

   - the GetRecordsSimple request has the following parameters:

     NOTE: (d) = default

     CSW Param Name    O/M  Type        Description

     --------------    ---  ---------   --------------------------------------

     service            M   string      fixed to CSW

     version            M   string      fixed to 3.0.0

     request            M   string      fixed to GetRecordsSimple

     resultType         M   string      as per CSW

     outputFormat       M   string      as per CSW

     outputSchema       M   string      supported output schemas MUST include:

                                           http://www.w3.org/2005/Atom

                                        supported output schemas MAY include:

                                           application/vnd.google-earth.kml+xml

     startPosition      M   integer     Start record #

     maxRecords         M   integer     max # records to present in response

     searchTerms        O   string      List of search terms (i.e. anytext)

     objectType         O   anyURI      Id of a specified object type

  +- class              O   anyURI      classification node id

  +- scope              O   string      one of: broad, narrow, exact(d)

     locationString     O   string      Location string to be geocoded

     radius             O   double      Radius in meters on Earth's surface

     box                O   string      Bounding box spatial predicate

  +- geom               O   string      WKT-encoded geometry (see ANNEX B)

  |  crs                O   anyURI      CRS for geometry

  +- spatialOp          O   string      one of: Equals, Disjoint, Touches,

                                                Within, Overlaps, Crosses,

                                                Intersects (d), Contains

     time               O   dateTime    ISO8601 time instance or interval

     temporalOp         O   string      one of: After, Before, Begins, BegunBy,

                                                TContains, During, EndedBy, 

                                                Ends, TEquals, Meets, MetBy,

                                                TOverlaps, OverlappedBy

   - the GetAssociation request has the following parameters:

     NOTE: (d) = default

     Parameter Name   0/M   Type     Description

     --------------   ---   -------  ---------------------------------------

     service           M    string   fixed to 'CSW'

     version           M    string   fixed to 3.0.0 (?)

     request           M    string   fixed value of 'GetAssociations'

     resultType        M    string   as per CSW

     outputFormat      M    string   as per CSW

     outputSchema      M    string   supported output schemas MUST include:

                                         http://www.w3.org/2005/Atom

     startPosition     O    integer  as per CSW 

     maxRecords        O    integer  as per CSW

  +- recordId          O    anyURI   id of record who association are sought

  |  scope             0    string   on of: source, target, both

  +- associationType   O    anyURI   association type (if omitted = ANY)

5.0 Example Description Document

   - Assuming we have implemented the GetRecordsSimple and GetAssociations

     requests, the following is a sample OpenSearch description document:

   <?xml version="1.0" encoding="UTF-8"?>

   <OpenSearchDescription

      xmlns="http://a9.com/-/spec/opensearch/1.1/"

      xmlns:ogcos="http://www.opengis.org/opensearch/extension/1.0">

      <ShortName>WRS</ShortName>

      <LongName>CubeWerx Web Registry Service</LongName>

      <Description>

         OGC Compliant Web Registry Service accessible via OpenSearch

         clients that support the OpenSearch Extensions for OGC

         Catalogs 3.0.

      </Description>

      <Tags>opengis ebRIM web registry geospatial search</Tags>

      <Contact>pvretano@cubewerx.com</Contact>

      <Url type="application/atom+xml"

           template="http://www.pvretano.com/cwwrs/cubeserv.cgi?

                     service=CSW&

                     version=3.0.0&

                     request=GetRecordsSimple&

                     resultType=hits&

                     outputFormat=text/xml&

                     outputSchema=http://www.w3.org/2005/Atom&

                     startPosition={startIndex?}&

                     maxRecords={count?}&

                     searchTerms={searchTerms?}&

                     objectType={ogcos:objectType?}&

                     bbox={geo:box?}&

                     class={ogcos:class?}&

                     scope={ogcos:scope?}&

                     time={ogcos:time?}&temporalOp={ogcos:temporalOp?}"/>

      <Url type="application/atom+xml"

           template="http://www.pvretano.com/cwwrs/cubeserv.cgi?

                     service=CSW&

                     version=3.0.0&

                     request=GetAssociations&

                     resultType=hits&

                     outputFormat=text/xml&

                     outputSchema=http://www.w3.org/2005/Atom&

                     startPosition={startIndex?}&

                     maxRecords={count?}&

                     recordId={ogcos:recordId?}&

                     scope={ogcos:scope?}&

                     associationType={ogcos:associationType}"/>

      <Image height="16" width="16" type="image/vnd.microsoft.icon">http://www.cubewerx.com/favicon.ico</Image>

      <Query role="example" searchTerms="Wood"

                            ogcos:objectType="urn:objectType:Roads" 

                            box="-77.9249,37.5423,-74.2128,39.7696"

             title="Roads in and around Washington D.C. that contain 'Wood' in

their name"/>

      <Developer>CubeWerx Inc.</Developer>

      <Attribution>Search data Copyright 2008, CubeWerx Inc., All Rights Reserved</Attribution>

      <SyndicationRight>open</SyndicationRight>

      <AdultContent>false</AdultContent>

      <Language>en-us</Language>

      <OutputEncoding>ISO-8859-1</OutputEncoding>

      <InputEncoding>ISO-8859-1</InputEncoding>

    </OpenSearchDescription>

7.0 References

   a) OpenSearch 1.1 Draft 3:

      http://www.opensearch.org/Specifications/OpenSearch/1.1/Draft_3

   b) OpenSearch Geo extension:

      http://www.opensearch.org/Specifications/OpenSearch/Extensions/Geo/1.0/Draft_1

   c) OpenSearch Time extension:

      http://www.opensearch.org/Specifications/OpenSearch/Extensions/Time/1.0/Draft_1

   d) ebXML Registry Binding for REST:

      http://www.oasis-open.org/committees/download.php/25482/regrep-rest-binding-1.0-draft2.pdf

7.0 Additional considerations

   - one issue I have with the current OpenSearch spatial and temporal

     extensions is that they do not indicate upon which record property

     to apply the constraints

   - I think that OpenSearch assumes that the server knows which property

     is the spatial or temporal property and simply applies the predicate

     to that property

   - however, in OGC we have situations where records can have more than

     one spatial or temporal property so ...

      - I have been pondering two additional parameters: geom_property and

        time_property

      - these would allow a client to override the default behaviour and have

        the server apply the predicate to the specified property

      - example:

          geom=POLYGON((10 10, 20 20, 30 20, 20 15, 10 10))&

          geom_property=my_other_spatial_property

ANNEXES

ANNEX A - Sample Capabilities fragment

   - in general, servers can use service or parameter constraints

     to define valid value domains for the parameters discussed in

     this document

   - the following is sample Capabilities fragment that describes the

     GetRecordsSimple operation in a OGC capabilities document

   - the fragment uses parameter constraints to list which values a client

     may use for each parameter 

        - for example, a client can use the value:

             urn:ogc:def:ebRIM-ObjectType:OGC:Dataset

          to search the catalog for datasets

   - this information can similarly be conveyed in an OpenSearch description

     document using the <Query> element

      <ows:Operation name="GetRecordsSimple">

         <ows:DCP>

            <ows:HTTP>

               <ows:Get xlink:href="./cwwrs.cgi?"/>

            </ows:HTTP>

         </ows:DCP>

         <ows:Parameter name="outputFormat">

            <ows:Value>text/xml</ows:Value>

         </ows:Parameter>

         <ows:Parameter name="outputSchema">

            <ows:Value>http://www.opengis.net/cat/csw/ogccore</ows:Value>

            <ows:Value>urn:oasis:names:tc:ebxml-regrep:xsd:rim:3.0</ows:Value>

            <ows:Value>http://www.w3.org/2005/Atom</ows:Value>

            <ows:Value>application/vnd.google-earth.kml+xml</ows:Value>

         </ows:Parameter>

         <ows:Parameter name="objectType">

            <ows:Value>urn:ogc:def:ebRIM-ObjectType:OGC:ServiceProfile</ows:Value>

            <ows:Value>urn:ogc:def:ebRIM-ObjectType:OGC:ServiceModel</ows:Value>

            <ows:Value>urn:ogc:def:ebRIM-ObjectType:OGC:ServiceGrounding</ows:Value>

            <ows:Value>urn:ogc:def:ebRIM-ObjectType:OGC:Dataset</ows:Value>

            <ows:Value>urn:ogc:def:ebRIM-ObjectType:OGC:StylingRules</ows:Value>

            <ows:Value>urn:ogc:def:ebRIM-ObjectType:OGC:Image</ows:Value>

            <ows:Value>urn:ogc:def:ebRIM-ObjectType:OGC:Document</ows:Value>

            <ows:Value>urn:ogc:def:ebRIM-ObjectType:OGC:Annotation</ows:Value>

            <ows:Value>urn:ogc:def:ebRIM-ObjectType:OGC:Rights</ows:Value>

         </ows:Parameter>

         <ows:Parameter name="class">

            <ows:Value>urn:ogc:def:ebRIM-ClassificationScheme:ISO-19119:2003:Services"</ows:Value>

            <ows:Value>urn:ogc:def:ebRIM-ClassificationNode:ISO-19119:2003:Service:Human-Interaction</ows:Value>

            <ows:Value>urn:ogc:def:ebRIM-ClassificationNode:ISO-19119:2003:Service:Catalogue-Viewer</ows:Value>

            <ows:Value>urn:ogc:def:ebRIM-ClassificationNode:ISO-19119:2003:Service:Geo-Viewer</ows:Value>

            ...

         </ows:Parameter>

         <ows:Parameter name="spatialOp">

            <ows:Value>Intersects</ows:Value>

            <ows:Value>Overlaps</ows:Value>

            <ows:Value>Crosses</ows:Value>

         </ows:Parameter>

         <ows:Parameter name="temporalOp">

            <ows:Value>Before</ows:Value>

            <ows:Value>During</ows:Value>

            <ows:Value>After</ows:Value>

         </ows:Parameter>

      </ows:Operation>

ANNEX B - BNF for WKT geometry encoding

      - values for the "geom" parameter encoded using OGC Well Known Text

        representation

      - here is the BNF for WKT from OGC 09-049:

          <Geometry Tagged Text> := <Point Tagged Text>

                                  | <LineString Tagged Text>

                                  | <Polygon Tagged Text>

                                  | <MultiPoint Tagged Text>

                                  | <MultiLineString Tagged Text>

                                  | <MultiPolygon Tagged Text>

                                  | <GeometryCollection Tagged Text>

          <Point Tagged Text> := POINT <Point Text>

          <LineString Tagged Text> := LINESTRING <LineString Text>

          <Polygon Tagged Text> := POLYGON <Polygon Text>

          <MultiPoint Tagged Text> := MULTIPOINT <Multipoint Text>

          <MultiLineString Tagged Text>:=MULTILINESTRING <MultiLineString Text>

          <MultiPolygon Tagged Text> := MULTIPOLYGON <MultiPolygon Text>

          <GeometryCollection Tagged Text> := GEOMETRYCOLLECTION

                                              <GeometryCollection Text>

          <Point Text> := EMPTY | ( <Point> )

          <Point> := <x> <y>

          <x> := double precision literal

          <y> := double precision literal

          <LineString Text> := EMPTY

             | ( <Point> {, <Point> }* )

          <Polygon Text> := EMPTY

             | ( <LineString Text> {, < LineString Text> }*)

          <Multipoint Text> := EMPTY

             | ( <Point Text> {, <Point Text> }* )

          <MultiLineString Text> := EMPTY

             | ( <LineString Text> {, < LineString Text> }* )

          <MultiPolygon Text> := EMPTY

             | ( < Polygon Text> {, < Polygon Text> }* )

          <GeometryCollection Text> := EMPTY

             | ( <Geometry Tagged Text> {, <Geometry Tagged Text> }* )
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