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IP3 Team Response to the GEOSS AIP-2 CFP

1 Overview

The IP3 Team will host, register and operate the IP3 Mediator component that includes a Catalogue Service and is a Client to numerous disciplinary services based upon interoperability arrangements.
The IP3 Team will participate in interoperability testing of the IP3 Mediator with other registered components and services to assist in the realization of selected SBA scenarios, in particular the Biodiversity SBA.
The IP3 Team will contribute to the refinement of the GEOSS AIP architecture including how the Mediator and Model Web components fit into the GEOSS Architecture Engineering Viewpoint. 
IP3 will also make recommendations where open standards are not currently meeting the needs of the disciplines including draft recommendations to the standards developing organizations based upon the GEOSS “Special Arrangements."
2 Proposed Contributions

2.1 Societal Benefit Area Alignment and Support
The IP3 Team will participate in interoperability testing of the IP3 Mediator with other registered components and services to assist in the realization of selected SBA scenarios, in particular the Biodiversity SBA.
In fact, the IP3 Mediator/Broker component implements a Distributed and Mediation Catalog service to manage multi-disciplinary heterogeneity. All the SBA pilots of the first AIP-CFP realized complex applications using multi-disciplinary resources. A valuable example is the Biodiversity SBA.

The IP3 Team will develop a new demonstration scenario dealing with Biodiversity and Local Climate Change concentrating on the change in distribution of pikas ( a type of mountain dwelling, cold-adapted lagomorph) in the Great Basin, USA.  

The IP3 Team will collaborate in a second demonstration scenario entitled “Protected Area Assessment and Monitoring” developed in the GEOSS User Scenarios Workshop held at the JRC, Ispra in February 2008. “Protected Areas (PAs) and Protected Area Systems are designed to conserve natural and cultural resources, to maintain biodiversity (ecosystems, species, genes) and ecosystem services. This scenario will aid protected area system designers and protected area managers to understand the representativeness of the system or PA, and to qualtify its status, trends and threats. The scenario will make use of a species distribution modeling component whereby a variety of geospatial data is integrated with  species presence/absence and/or abundance data and processed using one or more modeling algorithms to predict species distributions.” This scenario will draw on the protected area assessment techniques provided by the JRC (http://www-tem.jrc.it/pa/index.html).
Both biodiversity scenarios involve an Ecological Niche Modelling (ENM) component.
The IP3 will also be open to working with other CFP responders (e.g., on Forest Fire Risk Assessment). In fact, discovery and access services would be usable, not only for the GEOSS SBA of Biodiversity, but also others, including natural and human-induced disasters, environment and health, energy, climate change, ecosystems, agriculture and desertification.

SBA: Biodiversity
IP3 Team developed the IP3 Biodiversity and Climate Change Demonstration project (http://www.earthobservations.org/documents/the_full_picture.pdf; Predicting the impact of climate change on biodiversity - a GEOSS scenario; pp. 262-264). 

Considering this project framework, a couple of IP3 components could help achieving the Biodiversity SBA goals: 

1. the IP3 Mediator

2. the IP3 ENM server.
IP3 Mediator

The IP3 Mediator component will help to develop a capability to determine what data and tools are available for any geographical region including protected areas (discovery services) and how to access data and tools (access brokering services). This capability will provide the following specific processing and collaboration functionalities assumed needed in the Biodiversity Protected Areas (PA) scenario:
· Data Discovery: Data awareness is a factor limiting many scientific investigations. Inventory and discovery of datasets can be mediated via a specialized distributed metadata catalogue system in cases where the nominal GEOSS architecture does not adequately support such discovery [AIP-2 CFP]. IP3 Mediator will provide with this mediation capability. It will help to integrate data discovery into applications, with the discovery process transparent to users. Thus, applications may find data pertinent to the Protected Areas they are interested in.  
· Data Bundles: Datasets will be grouped into thematic “data bundles” based on user profiles and other filters to make relevant data directly discoverable by Decision Makers and Scientists. Data Bundles may be considered as one of the resources type managed by the IP3 Mediator. It will help to discover and access Data Bundles applying query clauses on their domain dimensionality, their source and theme (taxa and/or free text).

· Data Access: IP3 Mediator will provide a broker service to access the discovered datasets if they are accessible via a range of web services, e.g., OGC web services, THREDDS/OPeNDAP, GBIF data access service.
· Application: IP3 Mediator will help to develop a web-enabled community, where data catalogue searches are integrated within applications.
IP3 ENM server

The ENM, as demonstrated in the IP3 pilot is an effective tool for predicting species distribution and changes in those distributions under climate (and potentially other) change scenarios.

This capability will provide the following specific processing and collaboration functionalities assumed needed in the Biodiversity Protected Areas (PA) scenario:

· Application: By coupling the IP3 ENM capability (i.e. species modeling capability) with the JRC Africa Protected Areas analysis capability, will allow users to conduct JRC-like analyses for their region, nation or specific protected area. 
· Modelling: Modeling functionality is an adjunct to expert opinion, informing experts on the distribution and status of species, populations and ecosystems, and their impact/sensitivity to climate change and other threats [AIP-2 CFP]. The IP3 ENM server proved to be an effective tool (see http://www.earthobservations.org/documents/the_full_picture.pdf; Predicting the impact of climate change on biodiversity - a GEOSS scenario; pp. 262-264) for predicting species distribution and changes in those distributions under climate (and potentially other) change scenarios. The IP3 species modeling server will help users to assimilate geospatial data, overlay with species presence/ absence and or abundance data, and choose from a set of models to predict distribution.
Experience

IP3 Team developed the IP3 Biodiversity and Climate Change Demonstration project (http://www.earthobservations.org/documents/the_full_picture.pdf; Predicting the impact of climate change on biodiversity - a GEOSS scenario; pp. 262-264).

2.2 Component and Service Contributions

The IP3 Team will host, register and operate the IP3 Mediator component that includes a Catalogue Service and is a Client to numerous disciplinary services based upon interoperability arrangements (e.g. GBIF, THREDDS/OPeNDAP and CDI).
The catalog component implements a distributed and mediation catalog service which realizes brokering and mediation functionalities (i.e. protocol, interaction style interface type, information model) through the same service interfaces. The catalog exposes a standard OGC CSW interface. Besides, this catalog supports extended interfaces such as: asynchronous query distribution, free text search, caching.

This catalog service may be invoked to discover and access resources across the GEOSS Federation. In fact, it is able to interface resources (i.e. datasets and services) based on both international standards (e.g. OGC catalog and access services) and interoperability arrangements (e.g. GBIF and THREDDS/OPeNDAP). It is able to interface CSW/ISO and CORE catalog servers; the interface to CSW/ebRIM is under testing.
This service may be particularly useful to achieve interoperability across catalog services provided by the different GEOSS communities (e.g. biodiversity, climate change and fluid earth sciences). Besides, it is not bound to any Geo-portal; it publishes a standard interface. 
The IP3 Catalog could become part of GCI as a Clearinghouse type component, implementing the mediation role (i.e. the Broker component in SOA approach).
The IP3 Team will facilitate the process to connect multiple disciplines and their existing infrastructures with the GEOSS Common Infrastructure (GCI). Valuable examples include biodiversity, and fluid earth sciences disciplinary infrastructures.

The IP3 Team will help to improve the interoperability process as far as discovery, distribution and mediation aspects are concerned. IP3 will introduce and experiment new services to enable effective multi-disciplinary scenarios, as far as mediation and asynchronous discovery distribution are concerned. It will demonstrate the effective interaction with GEOSS registries and Geo-portals. The developed components and services will be registered in the GEOSS registers.
IP3 will help to integrate the existing systems (i.e. components, services, models, etc.) in GCI by developing mediation and facilitation services, motivating scientists to develop interoperability arrangements based on standards. 

The IP3 Mediator may interoperate with other registered components and services to assist in the realization of the CFP SBA scenarios, in particular the Biodiversity SBA.

It may contribute to the implementation and testing of GEOSS functionalities, such as:

1) Access functionalities: once a resource is discovered it must be accessed;

a. Broker solutions to manage heterogeneity.

b. Mediation and adaptation solutions.

2) Workflow functionalities: resource chaining.

a. Light and flexible environments.

b. Mediation and adaptation solutions.

3) Models composability.

4) Semantics based services (e.g. advanced discovery and queries).

2.3 Architecture and Interoperability Arrangement Development

IP3 Team will contribute to the refinement of the GEOSS AIP architecture including how the Mediator and Model Web components fit into the GEOSS Architecture Engineering Viewpoint. 

IP3 will recommend where open standards are not currently meeting the needs of the disciplines including draft recommendations to the standards developing organizations based upon the GEOSS “Special Arrangements."

IP3 will compare the proposed Special Arrangements of the discipline systems with the Interoperability Arrangements based on open standards.  Where the open standards are unable to fulfill the functionality achieved with the Special Arrangements, the IP3 will convey these gaps to the SIF and to the relevant standards developing organizations, including recommendations on further development of open standards based upon the Special Arrangements.
IP3 will help to test and experiment with the Special Arrangements recognized by the SIF. IP3 will help investigating the full integration of components which implement "interoperability arrangements" services.  IP3 will contribute and refine the overall architecture of GEO Task AR-09-01b
The IP3 will provide a first demonstration framework for the GEOSS Model Web Development (Task Number: AR-09-02e) in order to experiment with model components interoperability.

3 Description of Responding Organization

IP3 Team is in charge of the Interoperability Process Pilot Project which is part of the GEOSS task AR-09-01b Task.

Presently, the organizations which are active in IP3 are: 

IEEE, WMO, GBIF, NASA JPL and CNR.
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