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1. Introduction 

The mandatory GetCapabilities operation allows CSW clients to retrieve service metadata from a server [1]. It’s very important to design the response of GetCapabilities request to ensure the clients get the overall information. 

This document will discuss the CWIC Capabilities document about how to encode the datasets list, resource URL, limitation and resource.  Based on previous discussion, both implementing GetDomain operation and using <ExtendedCapabilities> element were proposed to enable CWIC provide more meaning information in an interoperable way, and comply with OGC CSW specification. 
2. Existing solution 
2.1 CWIC-Defined element 

In order to give the list of CWIC datasets to CWIC clients, the development team put the datasets in the response of CWIC capabilities document. In the current operational version, the cwic-defined element <cwic:FederationMetadata> is applied in the capabilities document, which is NOT compliant to OGC CSW specification. 
The following figure (Figure 1) illustrates the structure of current CWIC capabilities document. 
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+ <ows:Serviceldentification></ows: Serviceldentification>
+ <ows:ServiceProvider><fows: ServiceProvider>
+ <ows: OperationsMetadata></ows: OperationsMetadata>
+ <ogc:Filter_Capabilities></ogc:Filter_Capabilities>
- <cwic:FederationMetadata>
+ <cwic: catalog id="NOAA"></cwic: catalog>
+ <cwic: catalog id="NAS A" <fewic: catalog>
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<fesw:Capabilities>

ANDSAT_ETM_PLUS">Eshanced Thematic Mapper Plus (Landsat 7)</cwic: dataSet>
LANDSAT_MSS">Landsat Mulfispeciral Scanner (MSS) Imagery</cwic: dataSet>
ANDS AT_TM">Landsat Thematic Mapper Imagery</ewic: dataSet>





Figure 1. Current structure of CWIC capabilities document
2.2 Advantages & Disadvantages 

Advantages:

(1) Describe the structure of datasets, and its associated catalog

. 

(2) Meet the basic requirement of CWIC clients by putting all servable datasets list

Disadvantage:
(1) Break CSW specification 

(2) No limitation, valids and other cwic-related online resource


3. Proposed solutions

This part will discuss the two solutions about the capabilities document design. 

3.1 GetDomain solution 
“The optional GetDomain operation is used to obtain runtime information about the range of values of a metadata record element or request parameter. The runtime range of values for a property or request parameter is typically much smaller than the value space for that property or parameter based on its static type definition.”[1
]

Based on the CSW specification v 2.0.2, the following table (Figure 2) list all KVP used to make a GetDomain operation. 
[image: image2.png]Table 63 — KVP encoding for GetDomain operation request

Unordered list of names of requested
properties. from the information model that
the catalogue is using

Keyword® Data type and value Optionality and use Parameter in
general model
REQUEST Character String One (Mandatory) (none)
Fixed value of "GetDomain". case insensitive
service Character String One (Mandatory) serviceld
Fixed values of “CSW”
version Character String One (Mandatory) (none)
Fixed value of "2.0.2"
ParameterName | List of Character String. comma separated Zero or one parameterName
Unordered list of names of requested (Conditional)
parameters, of the form Include when
OperationName.ParameterName PropertyName not
included
PropertyName List of Character String. comma separated Zero or one parameterName

(Conditional)

Include when
ParameterName not
included

a  The REQUEST parameter contains the same information as the name of the <GetDomain> element in XML encoding

b Parameter keywords are case insensitive for KVP encoding. Parameters values are case sensitive..





Figure 2. KVP encoding for GetDomain operation request
Please note that the request has to include one of the elements “ParameterName” or “PropertyName”.  

3.1.1 GetDomain - ParameterName

OGC CSW defines the “ParameterName” as “The ParameterName parameter is used to specify the name of an interface parameter for which value domain information is desired.”  The following is a sample request about CSW GetDomain request with ParameterName:
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So “ParameterName” element can NOT be used to retrieve CWIC dataset information because the clients can not get any dataset-related parameter from <ows:OperationsMetadata> element

.  

3.1.2 GetDomain - PropertyName

OGC defines PropertyName as “The PropertyName parameter is used to specify the name of a property that is defined in the information model for which value domain information is desired.”
Based on this point, the Queryables defined in the capabilities document can be used as the PropertyName. We did not add the Queryables in CWIC operational instance, but the capabilities document of CWIC DEV has already added such Queryables, as following screenshots (Figure 3) shows:
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Figure 3. Queryables in CWIC DEV instance 

The retrieve the dataset list, client needs to build the following query (Figure 4):
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Figure 4. Sample GetDomain request with PropertyName (Not implemented)
The response should be like the following XML screenshot (Figure 5) shows:
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Figure 5. Sample GetDomain response with PropertyName (Not implemented)
The type of <csw:Value> is “xsd:anyType”, which means we can add some dataset related information, such as spatial extent and temporal range, as the following screenshot (Figure 6) shows. But semantically, the content of <csw:Value> element should be exactly what the request asked for. For example, “dc:identifier” property was used in the request, then the response should be the list of all CWIC datasets, each one encoded with a <csw:Value> element.  
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<owic: south>60. 29 /cuic: south>
<owicnorth>60. 06</cui
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Figure 6. Extended GetDomain response with spatial-temporal info (Not implemented)
So from the definition and schema of GetDomain operation, it may NOT proper to be used to provide dataset list, related spatial-temporal footprint. More discussion is required here before we do the real implementation
. 

3.1.3 Advantages & Disadvantages 
Advantages: 

(1) Describe the structure of datasets, and its associated catalog;
(2) Meet the basic requirement of CWIC clients by putting all servable datasets list;
(3) By extending the response of GetDomain, spatial-temporal footprint can be added to the response;

(4) Comply with CSW specification. 

Disadvantages: 

(1) Extending response of GetDomain is kind of inconsistent with the semantically meaning of this operation
 
(2) Can not put the limitation information which apply to the catalog level
 

(3) Can not put the default query value which apply to the catalog level
 

3.2 <ows:ExtendedCapabilities> solution
3.2.1 <ows:ExtendedCapabilities> introduction 

CSW specification does not give detailed introduction about the element <ows:ExtendedCapabilities>, but based on the schema [2], the <ows:ExtendedCapabilities> is defined as “Individual software vendors and servers can use this element to provide metadata about any additional server abilities.” (Figure 7)
Looks like it exactly match our requirements: adding datasets and related footprint, CWIC online resource URL, and limitation information. 
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Figure 7. ExtendedCapabilities element is CSW schema

3.2.2 <ows:ExtendedCapabilities> implementation 

Firstly, we need to make sure what kind of information will be included in the capabilities document. 
1) Dataset Entry ID

2) Dataset GCMD title

3) Dataset spatial-temporal footprint

4) Default value (applicable to catalog level)
5) Limitation (e.g. no hits/pagination support, spatial/temporal limitation, etc)

To include those above information in the <ows :ExtendedCapabilities> element, we designed a sample XML as follows (Figure 8):
[image: image9.png]<ows:ExtendedCapabilities>
<cwic:ExtendedCapshilities>
<ewi

:OonlineResource>

<cwic:ExceptionHandling>http:/ /. ceos . org/ inages/WGT5S/CWIC/CWIC_Program_Exception_Handling-20121105.doc</cwic: ExceptionHandling>
<cwic:ClientGuideshttp://wm. ceos . org/ inages/WGTSS/CWIC/CUIC_Client_Guide-v20121121.doc</cwic: ClientGuide>

</cuwic:OnlineResource>
<ewi

ederationMetadata>

<ewic:icatalog id="NORA" supportiits="true” supportPagination="true” default nest="-180.07

default east="180.0" default south="-00.0" default north="0.0" default start="2011-01-01" default end="2011-01-31">

<cwicidataSet entryld="gov.noaa.class.AVHRR” west="-180.07 cast="180.0" south="-80.0" north="00.0" start="1078-11-05" cnd="present”>

Advanced Very High Resolution Radiometer
</cwic:dataset>

</ewic:catalog>
<cwic:catalog id="NASA" supportHits="true" supportPagination="true” default_west="-10.0"
default_east="180.0" default_south="-80.0" default north="80.0" default_start="1970-01-01" default_end="present">
<cwic:dataSet entryld="MYDOE_L2" west="-180.0" cast="180.0" south="-00.0" north="80.0" start="2002-D6-04" cnd="present”>
MODIS/Aqua Clouds S-Min 12 Swath lkm and Skm (Collection 004 and DOS:
</ewic:dataset>

</ewic:catalog>
<cwicieatalog 1d="USGS" supportHits="false” supportPagination="false” default uest="-180.0"
default east="180.07 default souch=r-90.07 default north="80.0" default start="1970-D1-D1" default end="present”>
<cwicidataSet entryld-"LANDSAT ETH PLUS" west="-180.07 cast="180.07 south="-82.0" north="82.07 start="1899-04-15" cnd="present”>
Enhanced Thewatic Mapper Plus (Landsat 7
</ewic: dataset>

</ewic:catalog>
</ewic:Federationtetadata>

</cwic: ExtendedCapabilities>
</ows: ExtendedCapabilities>

</ows: OperationsMetadatas




Figure 8. ExtendedCapabilities element is CSW schema (Not implemented

)

Based on this design, we still keep the hierarchy level of catalog and its associated dataset. The spatial-temporal footprint can be retrieved from IDN CSW for each dataset. Moreover, we can also put CWIC online resource URL in the capabilities document. 
The catalog contains the following attributes: id, supportHints, supportPagination, default_west, default_east, default_south, default_north, default_start, default_end. 

The dataset contains the following attributes: entryId, west, east, south, north, start, end. 

Through those attributes, CWIC clients can get the search hints (valid spatial-temporal footprint) for each datasets, and put the default value for the specific dataset, if user does not specify spatial or temporal, from the corresponding catalog attributes
. 

3.2.3 Advantages & Disadvantages 
Advantages: 

(1) Describe the structure of datasets, and its associated catalog;

(2) Meet the requirement of CWIC clients by putting all servable datasets list;

(3) Provide the limitation and default query constraint for each catalog;

(4) Provide spatial-temporal footprints for each datasets; 

(5) Provide CWIC online resource URL;

(4) Comply with CSW specification.

Disadvantages: 

(1) Make the capabilities document in bigger size;

(2) Existing clients have to update accordingly for such change
.  
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[1] D. Nebert, A. Whiteside, and P. Vretanos, “OGC Catalogue Service Specification”, Open Geospatial Consortium Specification, 2007
[2] CSW-discovery schema: http://schemas.opengis.net/csw/2.0.2/CSW-discovery.xsd
A sample of faked GetDomain response.





Include spatial and temporal, but can NOT match the semantically meaning of GetDomain – Property request








�I am not sure it describes the structure of the datasets, it provides summary information about the datasets, which in conjunction with GCMD should be sufficient.


�The structure here means the parent element <cwic:catalog> is given for <cwic:dataset>. 


I agree that the catalog elements are not mandatory from the client’s perspective. But if the clients start from CWIC capabilities document other than GCMD, this catalog information is useful which enable the users query against specific data catalog. 


�Please explain this a little more.


�There are so many CWIC related online resource, such as guideline, testing documents, exception handling and metrics report. These resource are listed in WGISS CWIC web page, we can also include them, if necessary, in the CWIC capabilities document. 





�Remember that the ‘ static’ part here is what GCMD has and unless the runtime values are retrieved for the data set directly from the provider, it is difficult to limit the footprint of the runtime values.


� Agreed.  Maybe the maxRecords limitation can be retrieved in the this fashion.


It’s feasible to retrieve maxRecords limitation here, �we can also use < ExtendedCapabilities> element.  


If the extended capabilities part could meet our requirement, I prefer to avoid implementing GetDomain operation to make it easy to CWIC clients. 


�I like this approach, especially the extension of the cwic:value element because it does in fact allow the client to retrieve the pertinent data set metadata in a single call, as opposed to multiple calls, one for each queryable.  I think that the spatial and temporal attributes can be returned in ISO or CSW formats using existing namespaces / elements (rather than cwic extensions) such as <gmd:extent><gmd:EX_Extent><gmd:geographicElement><gmd:EX_GeographicBoundingBox>  for AOI and <gmd:temporalElement><gmd:EX_TemporalExtent> for TOI respectively.


�I agree to import existing naming space is they’re already there. 


�I think that extending it is an advantage to the client, if that is not desired we can achieve the same purpose by providing support for each queryable.  That is not bad either because the reason why clients need it is to present bound (or explicit) values in a GUI, and if needed that can be done via individual AJAX calls for each queryable attribute present in the GUI.  


�I think that if we discuss a little more, the limitations can be conveyed via the parameterName approach since some of the limitations are pertaining the attribute values such as maxRecords.


�For the default value(s) you could in fact extend the <csw:value> and add a <cwic:default>


�That’s why I think we need discussion here. If we agree to extend <csw:Value> element, then these two disadvantages(2, 3) can be solved easily. 





�I like this approach.  I would encourage using more elements rather than attributes.  This is a personal preference that has the following advantages:


 Elements can contain multiple values and allow room for future expansion


 Elements can better describe complex data structures


The resulting document is easier to read and maintain


 A bit cleaner validation against a schema (or DTD)


�Personally, I prefer to use this method because CSW provide enough flexibilities for the extended capabilities element. We can put any required information in the element without worrying about the inconsistencies with CSW spec. 





The initial thought about using attributes other than element is to downsize the capabilities document. But as Archie’s point, he said, I quoted:


“The resulting size of �the capabilities document is an issue, but bandwidth and parsing power �are pretty cheap and I'm sure a clever client developer can develop an �optimal strategy for harvesting and caching the contents of the document �without retrieving it for every transaction.”





I agree to use element other attribute due to the advantages you listed. BTW, Kang is making the schema for the extended part. 


�Makes sense.  Please consider the use of elements rather than attributes.


�Since you already use the <cwic:FederationMetadata> already, there is no reason to not extend that and add the URLs at the beginning, before the first <cwic:catalog – this way you can add optional elements to the <cwic:FederationMetadata>, <cwic:catalog> and </cwic:dataSet>  in order to support:


onlineResources for FederationMetadata


hits, pagination and default for catalog


temporal and spatial extents for dataset


The fact that you used Elements and almost no attributes for your FederationMetadata makes it easy to extend (with optional elements) – which illustrates my point about attributes vs. elements.





