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Introduction

This whitepaper was prepared by the intergovernmental Group on Earth Observations (GEO) Standards and Interoperability Forum (SIF) in support of the process that data providers must follow in order to register their resources with
 the Global Earth Observation System of Systems (GEOSS
) via the GEOSS Common Infrastructure (GCI).  The registration process is meant to collect certain metadata related to the resources being registered so that two primary goals are met:

1. GEOSS learns details about the registered resources so that GEOSS users can understand what the resources are 
and how they can be used when discovered.

2. GEOSS learns details about the registered resources so that the GEOSS Common Infrastructure (GCI) can properly support the discovery and access of the registered resources for GEOSS users.
The current registration process is discussed in the Background section, and the reasons for researching alternative processes are discussed in the Issues section.  The alternatives themselves are presented in the Alternatives section, along with the impacts that they may have on both data providers and the GCI.  Finally, the Recommendations section lays out what the SIF feels should be done to evolve the GCI so that data providers’ issues are addressed and the success of interoperability is better achieved.  Appendices are provided to show details regarding the registration alternatives discussed in this paper.
Background

The current implementation of the GCI relies on data providers to register the resources that they wish to be discoverable and accessible via the GCI.  There are two operational registries that handle these resources; the Standards and Interoperability Registry (SIR) and the Components and Services Registry (CSR).  The CSR is the main registry for discovery and access, while the SIR supports the CSR for purposes of interoperability.  In addition to these registries
 is the Discovery and Access Broker (DAB), which mediates discovery and access, along with other functionalities, for the GEOSS user.  The DAB also maintains an internal catalog/registry for its own operational purposes, but it does not currently have apublicly accessible interface
.
Data providers, when registering datasets and data access services
, are supposed to use the CSR and SIR to enter required metadata regarding the data resources and associated standards.  Although there are separate registration procedures for the SIR and CSR, the SIR-CSR integration allows data providers to register standards with the SIR during the CSR registration process.
The CSR collects and organizes metadata for all of its registered resources, including certain associated standards metadata from the SIR, and makes this available to the Clearinghouse.  The Clearinghouse performs distributed searches for GEOSS users, and provides metadata about the resources to be harvested to the DAB.
Issues

There are two identified primary issues with the current registration process which serve as impediments to the interoperability goals of the GEOSS.  First, the data providers are complaining that the CSR registration process is not well understood and is too time consuming.  The main result of this is that data providers are avoiding the registration process, resulting in many data resources that claim to be GEOSS resources, but cannot be discovered through the GCI because they aren’t registered properly.
The second issue is that there is a mismatch between the resources that the DAB knows about and those that the CSR knows about.  With the inclusion of the DAB in the GCI, data providers will often register their resources with the DAB, but not with the CSR.  The main result of this is that the metadata associated with the data resource does not match the metadata that the CSR collects upon registration.  Therefore, GEOSS users
 cannot find certain pieces of information about the data resource that are currently required pieces of information.

Both of these issues 
impede interoperability, either due to a complete lack of knowledge of a data resource, or to a limited amount of knowledge of the data resource.  The alternative solutions that will be discussed below attempt to address both of these issues in the hope of increasing the level of proper registration and improving the state of interoperability of the GEOSS.
Another view of the issues (merge into discussion above)

1. Incomplete support for distributed search by Clearinghouse, requiring direct registration of certain specific catalogs in the DAB instead of CSR.
· The Clearinghouse can only search ISO-based resources. It will search, eg, a CSW catalog resource that has numerous data sources registered in it, but if any of these are non-ISO such as THREDDS, OpenDAP, FTP, WAF, then the clearinghouse will not search those resource’s own metadata. The DAB however can perform distributed search into a much wider variety of resource types than the Clearinghouse. The DAB distributed search is more loosely coupled, ie, by delegating metadata-content queries to the nested resources. 
2. Resources
 registered in the DAB have to be removed from CSR, and vice versa, to avoid potential for duplicate (potentially different) metadata in GEOSS search results.  
· As a result, some resources like GCMD 
have removed their own holdings from CSR. GCMD itself is registered in CSR, but not GCMD’s constituent resources. GEOSS users can conduct distributed search with DAB through GCMD to its constituent resources. 
3. During
 the resource registration process, many data providers don’t know which specific standards/SA’s may be relevant to the services they are registering. They might know the registered services are based on OGC standards, but not know the specific standard and version.  
· It is impractical, unrealistic, and an undue burden for every data provider to identify which standard & version(s) apply to his/her service endpoints being registered. This metadata may require a skilled reviewer to fill in, as part of the review cycle to move a service registration from Pending to Approved status. 
· This may seem like a trivial problem but it is a barrier to getting more widespread use of GEOSS, especially (but not only) in developing countries. 
Alternatives

The alternatives discussed will be described, as well as their impacts on data providers and the GCI.  Appendices will be used to show examples that data providers and the GCI Component providers can use.
1a. Batch Processing

Batch processing is a way to register data resources that eliminates the time consuming requirement of manual registration.  The CSR will still be used, and will maintain support for manual registration, but will also allow for data providers to supply information in a file to support the automated registration of many data resources at once.  Batch processing will require a file, probably XML, to be prepared by the data provider.  This file will then be fed to the CSR via a web service.
1b. Impacts

The implementation of batch processing will impact both the data provider and the CSR.  The data provider will need to generate an XML file that contains the required inputs for the CSR for each data resource being registered.  The CSR will need to implement a web service to facilitate the batch processing of data resources.

There are other issues that arise with batch processing that will need to be addressed.


2a. Resource Casting


We are proposing the creation of a special XML file that will be placed in a "known" constant folder in an institutional website. Let's say http://service.bib.com/geoss/resources.xml

We can suggest the idea that the special XML file can be automatically generated by a tool (e.g. xslt transformation) from some service that already exists and follows OGC or other standards that are self-described (e.g. CSW GetCapabilities? , WMS GetCapabilities? etc). This way the only thing providers have to do is automatically create (or update) the file and put the document in their website.

Note that an extension of this idea is to have a WAF in some place in the geosec services that can contain several of this special XMLs. Each time that a GEO member finds a interesting service, they could ask the GEOSEC to execute the tool and generate another file in the folder. This folder can be harvested by CSR. This way providers have to do nothing and the process becomes a user request (voluntary contribution).

2b. Impacts
The implementation of resource casting will impact both the data provider and the CSR.  The data provider will need to generate an XML file that contains the required inputs for the CSR for each data resource being registered.  The CSR will need to implement functionality that searches the web for these special XML files to process.
3a. Automated Reflection

This idea is based upon the CSR or DAB being able to automatically determine and reflect the appropriate metadata for the data service or dataset by using the proper standard/protocol to interrogate the service as part of the registration process.  Since there has been no registration yet, the determination of the standard/protocol is unknown.  The CSR or DAB would try different known mechanisms until one worked.

For instance, since the DAB knows about OGC services, THREDDS, etc., it can first look for a GetCapabilities document at the supplied endpoint.  If this works, then it can interpret the document for other metadata about the data resource.  If the GetCapabilities request failed to work, then the DAB could attempt a THREDDS access, and so on.  Once the correct standard/protocol is found, the metadata can be read and used to complete registration.
3b. Impacts

The impacts to deploying automated reflection center on the component implementing this.  This component, whether the CSR or DAB, would need to develop functionality to consider all well-known standards/protocols.  For not well-known standards/protocols, registration will still likely be an impact on the data proividers, however, once registered, it will become part of the set of standards/protocols used for automated reflection.
There are other issues that arise with resource casting that will need to be addressed.
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Recommendations

This section is deliberately empty for now, as the SIF is still doing research and discussing the alternatives to resource registration in GEOSS.  When this whitepaper is released, recommendations will be included.

�I suggest stating the target audience up front (either as subtitle or in first paragraph), so it’s clear what level of discussion to expect. Is this for presentation to GCI Ops & Evolution Task, to IIB, to DSTF, to GEOSec, … who? 


�Question: is the registration with GEOSS or with the GCI?


 in place,nse should be mentioned as a component somewhere near here to IIB, to DSTF, to GEOSec, etc?  �������������������������


Perhaps we could say “to contribute  their resources to GEOSS”  in the introduction … which is distinct from the practical way to do this, “which is to register their resources with the GCI” 


�I’d want to consider the resources to be registered with GEOSS


�Suggest “resources are “ … earlier part of clause discusses “registered resources”


�The Clearinghouse should be introduced as a component somewhere near here





SFB: The clearinghouse doesn’t need to be discussed, since it is not part of the registration process.





ALL: put CL in fro now


�Who is meant here by the term “Public” -  all possible users of GEOSS? Can we say: “but it is not accessible to the public domain” – might be more precise?


�Is the problem restricted to “data  resources” only? The problem is relevant for all resources and services … although I can understand if one wishes to retain just “data resource” as most concerns boil down to making data available.


�Who is the public here? Suggest to replace with “GEOSS users”.


�These are not the root or only issues, IMO. See text after this paragraph


�This issue is already mentioned above.


�Check with Stefano for details about this; I heard this from him


�This definitely is an issue and needs discussion.


�Batch processing does not seem to alleviate the demand on the contributor in doing some work up front – preparing a correct XML file or filling out the CSR/SIR forms seem to be equivalent tasks.


�Added Joan’s text  here.


�Is the xml file just a sign post “look I have a resource here” or does it also contain information about the  resource? The provider has to either do some work or the CSR has a heavy task to harvest registration details.


�Do we want to discuss  measures that would help gain improved use of the existing method of registration?





Registration booths at international conferences.


Registration performed by independent agents.


�Can we add a chapter on consequences of relying more on the DAB. Can the problems with DAB registration be worked on.






