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Interoperability Principles

Interoperability is the Driving Force in the WIS "System of Systems"
Interoperability refers to diverse systems and organizations working together for a particular task (inter-operate), though their individual architecture may remain completely different. WIS is composed of separately operated systems, ranging from data collection systems to systems concerned with the production and distribution of information products. Centers operating such systems work within their own mandates but interoperate though WIS to gain additional exposure to potential partners and users, and to leverage each others' capabilities. In doing so, WIS becomes much more than the sum of its parts. Synergies arise as participants implement sharing arrangements that make data and products more accessible and easier to integrate.
Use of international standards is a key principle of WIS and interoperability as such, and one example is interoperable information discovery. WIS adopted the ISO standard that defines a simple yet powerful technical interface. The standard has also been adopted widely for spatial data (maps), multimedia, and many other kinds of content. In WIS, this search standard is an interface to the comprehensive metadata catalogue about data, products and other information across all WMO and related international programs.
DCPCs benefit greatly from WIS adoption of standards applied for metadata search. Many data centers already have metadata published in libraries, archives, and scientific or environmental initiatives such as the Global Change Master Directory (GCMD), the Clearinghouse catalogs of various Spatial Data Infrastructures, and the Global Earth Observations System of Systems (GEOSS) Clearinghouse, among others. Such existing metadata can become a DCPC contribution to the WIS comprehensive catalog, making it accessible to many other potential users. Also, a data centre can include the WIS comprehensive catalog on its own search portal to enhance services for its primary users.

Complexity of interoperability
Interoperability becomes a very complex topic if organizations belong or interact with several different communities. This is particularly relevant for DCPCs who might by the nature of their work be required to respond to needs of several communities outside WMO. 

For example DCPCs in Europe might be required to interoperate with one or more of the following communities in addition to WMO WIS and respond to specific requirements:

· Interoperability is mandated through INSPIRE by the European Parliament and of the Council by the directive 2007/2/EC. It requires EU member states to implement the normative Implementing Rules and informative guidance documents.  INSPIRE addresses the details to be covered by metadata definition for datasets and services. It further focuses on services that an organisation shall provide. The implementing rules address: Metadata, Data Specifications, Network Services, Data and Service Sharing and Monitoring and Reporting. In order to address data sharing of the EU member states and public authorities, interoperability must be available (see http://inspire.jrc.ec.europa.eu/). 

· GEOSS being an intergovernmental program, coordinated by the Group on Earth Observation Observations (GEO). GEOSS being a system of systems backed up with a registry for standards and interoperability. The GEOS work plan focuses on ‘societal benefit areas’ (SBAs). Interoperability is addressed through the registration of services in the registry. A list of well known international open standards is supported. The GEOPortal is the single access point for users with internet access, while GEONETCast is the data dissemination system available for users with limited or no internet access (http://earthobservations.org/).

· GMES an initiative by led by the EU, in which ESA implements the space component and the European Environment Agency and member states for in situ data. The EC manages activities for identifying and developing services. INSPIRE Implementing Rules have been confirmed to be respected for data discovery and access (www.gmes.info). In this context ESA coordinated in the context of the GSCB the HMA infrastructure (http://earth.esa.int/hma/objectives.html).

· The GIGAS (GEOSS, INSPIRE and GMES Action in Support) project by the EC executed between 2008 and 2010 was initiated to identify and define what is needed to enable a full integration of the three architectures in the view of interoperability standards and evolutions. The final results and recommendations are available under (http://www.thegigasforum.eu/project/project.html).

· The Committee on Earth Observation Satellites has launched the CEOSS WGISS Integrated Catalog (CWIC) project to address catalogue interoperability across it is Partners. A central registry IDN is maintained, which allows partner to register datasets. A catalogue search with download is offered through a central portal. (http://www.ceos.org/index.php?option=com_content&view=category&layout=blog&id=154&Itemid=225).
Corresponding interoperability principles
With organizations being part in one or more of these interoperability initiatives it is important to:
· focus on standardization and 
· clear abstraction, while 
· being flexible enough to 
· adopt the metadata representation to the needs of the different communities
· and ensure the definition and adherence to a clear change process.
While metadata standards are based on ISO 19115, its usage and customization provides flexibility to such an extent that a tailoring for the different communities must be made. The ISO model is very large and multiple ways exist to define the same information (descriptive keywords, spatial info, time info etc.) The ISO model needs to be constrained with a profile (set of rules on how to define the different category of information) to allow programs to easily access this contained information
The variety of existing open standards and constant further developments require a:
· flexible architecture to allow 
· interoperability adaptors to be plugged into a Service Bus outputting a 
· Custom made metadata model. 
Organizations have to usually provide more than one catalogue interface with different metadata models therefore it is useful to:
· Adopt Open APIs. Information description can be very open but the means to access the information and interconnect the WIS actors needs also to be open. Need to have clear interfaces (SRU for search, OAI PMH and FTP for metadata synchronization). This could go so far as to develop new synergies by Open common API to request the data (use OGC services such as web coverage or web feature service) which would allow to seamlessly access requesting services when possible and to use Open common API to authenticate and authorize access to the data.
In order to make those developments more visible and useful to the end-users and the diverse communities it is very important to ensure:
· Open access of these standards and principles;
· Promotion for usage of standardized interoperability principles and standards; 
· Provision of clearly defined and documented interfaces and implementation guidelines;
· Develop information provided on the web and to make it easy to access (via the GISCs, DCPCs and from WMO); 
· Promotion of the WIS catalogue content;
· Learning about and directly addressing the other user communities. This is particular relevant for GISCs in their area of responsibility but also for DCPCs who might act as data providers on behalf of a community.

Definition of a change process
Interoperability requires flexibility of architectures and connectors but however also requires the definition of a clear set of rules, processes with regards to change. In particular there needs to exist a clear process to
· Definition of extensions and evolutions on the existing set of standards and profiles used within the WIS; 
· A clear process allowing all actors of the WIS to migrate toward the new version should be clearly specified, documented and communicated to the user communities;
· A process that allows the gradual operational migration to the new concepts by recognizing different speeds across WIS with regards to legacy however nevertheless slowly phasing out such legacy;
· The related documentation and guidelines should follow a formal review and versioning scheme.
References
· Manual on WIS

Recommended Text 
Interoperability is the driving force in WIS and the key to success and making WIS useful to the community. Interoperability cannot be seen in isolation within one community and should adhere to a number of generic principles such as 
· focus on standardization and 
· clear abstraction, while 
· being flexible enough to 
· adopt the metadata representation to the needs of the different communities.
· With regards to adherence to standardization it is most important to have clear defined and documented interfaces and implementation guidelines.
· Definition and adherence to a clear change process.
This will allow the interoperability of WIS centers within different communities and by such in general enhance the service provided to the users. 
It is recommended to add such principles as requirements to the Manual on WIS. 
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