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Abstract

Biodiversity researches deal with huge data volume from diverse sources, multidisciplinary analysis and synthesis, and wish to cooperate in distributed environment. Scientists can to cooperate with the knowledge obtained at the end of a modeling through their results, besides data. This paper presents an approach to support the cooperation among the researchers of a species distribution modeling network. For this, we propose a catalog that allows the sharing of modeling results and its context, here called model instances.
1. Introduction 
Biodiversity researches use tools that allow doing inferences about diversity and abundance of species in different areas. By combining presences of species data with electronic cartography by several algorithms, estimating niches of species and their areas of distribution becomes possible at resolutions higher than it was possible a few years ago [Soberón and Peterson, 2004]. Computational tools such on species distribution modeling, aid in the analysis and solution of problems as forecast of species distribution and impact of climatic changes, beyond of problems related to expanding invader species. Researchers need a computational infrastructure to support local and global research and to spread information to a diverse set of users [Ramamurthy, 2006].
Projects related to biodiversity and e-Science stands out for supporting the scientific communities through cooperation of resources. Collaboration among researchers is not only in the change of data, but also in the interaction among the scientific models and their implementations, as well as in the programs aggregation and experiments results [Osthoff, 2004]. Besides data and services, acquired knowledge is a resource that supports discoveries and continuous development of new studies and technologies. Knowledge obtained at the end of a modeling for researchers is a key resource to be shared. This knowledge can be included in experiments results and its context. 
This approach supports the cooperation in a modeling network through sharing modeling results of species distribution. We propose the creation of a Model Instance Catalog that supports sharing of knowledge by inferences and reproduction of experiments/modeling. A model instance includes model data and metadata, which holds the complete context of modeling results of species distribution. In this case, experiments data need to be catalogued in an integrated way and recovered so that a final result doesn't become an isolated data of the process that generated it.
The catalog will be available in Web, and a web service will allows the creation, cataloguing and recovery of model instances. The service is Web Biodiversity Collaborative Modeling Service – WBCMS [ref. artigo GeoInfo?].
However, one of the main challenges of this approach lives in the composition of model instance. This requests an appropriate treatment to metadata and web semantics will aid in that aspect. The level of abstraction currently involved in invoking a Web Service is relatively low. Then, a Semantic Web service is to raise the level of description such that services are detailed in a way that indicates their capabilities and task achieving character [David de Roure, 2005].
…

This paper is organized as follows. Section 2 addresses some points about e-Science and Biodiversity. Section 3 presents Model Instances Catalog and its characteristics. Section 4 presents a study of case. Finally, section 5 concludes the paper and discusses further work that should be undertaken.
2. e-Science and Biodiversity 

There is an increasing interest in the e-Science field. The U.K. Research Councils
 define e-science as: [Newman, 2003] 
Large-scale science carried out through distributed global collaborations enabled by networks, requiring access to very large data collections, very large-scale computing resources, and high-performance visualization.
e_science experiments have a process of knowledge discovery in common. Key technologies and trends have enabled a new generation of data services in the scientific community. Some examples of these technologies are: World Wide Web; Open standards, frameworks, and conventions; Extensible Markup Language (XML); Web services; Digital libraries; Grid computing; Data portals and federated, distributed servers; Geographic Information Systems; Ontologies and Semantic Web [Ramamurthy, 2006]. This scenery create new challenges to the research community, as to develop a kind integrated distributed infrastructure which help process, disseminate, and share vast quantities of scientific information. These challenges lead to data representation, management, storage, and access problems.
A wide range of research areas holds features of e-Science field, including Biodiversity. 
…

Biodiversity data include geographical data (maps of areas where species were found), and metadata of specific domains (for instance, habitat and ecosystem descriptions). Its applications must be able to locate and achieving interoperability. This is more difficult, because geospatial data are much more complex than conventional data, about both syntax and semantics [Breitman, 2006].
...
Protocolos web services (SOAP, ...) e Biodiversidade (GBIF, ...) ... Grid and Biodiversity
…
We can highlight some e-science projects related to biodiversity, such as:
• Web Service Multimodal Tools for Biodiversity Research, Assessment and Monitoring – WeBIOS Project aims to provide scientists who work in environmental/biodiversity issues with a system that supports exploratory multimodal queries over heterogeneous biodiversity data sources [Unicamp, 2005].

• BiodiversityWorld is a project which aims to make heterogeneous data sources and analytic tools of relevance to biodiversity available in a GRID [Jones, 2003]. This project has characteristics such as high performance computing resources are only of use for a small range of self-contained tasks in biodiversity informatics; but a wide range of types of data is to be used, many of these types having their own complex structures.
• BioWired project supports a community of scientific organizations, researchers and users, interconnected over a P2P network where anyone can either perform biodiversity data access. P2P architecture uses JXTA protocol. The contribution from all users creates a large distributed database maintained individually by each one of them [Daniela Alvarez, 2005].
…
The works above don't aim at to make available models, or modeling results, for the community. Our approach aims to make available model instances, with modeling results and their embedded knowledge for biodiversity researchers.

...

3. Study of case on Species Distribution Modeling 

Let’s consider a distributed environment in which researchers perform the species distribution modeling locally, and wish to share their modeling results by web.  Clients use WBCMS to create model instances and store it in catalog. Figure 1 presents the proposed web service architecture.
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Figure 1 – WBCMS architecture

Figure 1 shows that WBCMS consists of two components.  Each component has a set of services to perform cataloguing and access to model instances:

• Catalogue Component, which contains a set of services that deals with establishing the necessary data for composing a model instance and inserts it in the catalog;

• Data Handling Component, a set of services that perform the search, recovery and visualization of the existent model instances in the catalog.

We use the modeling results obtained from modeling tool OpenModeller
 [Canhos, 2004; CRIA, 2005; Guralnick, 2005]. OpenModeller is a spatial distribution modeling tool. The next section will present the catalog in details.
3.1. Model Instances Catalog
Model Instances Catalog is being developed to connect spatial information and experiments of biodiversity researches and their modeling results using a modern architecture. A challenge is to define data structure and metadata, and compose model instance (Figure 2). 
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Figure 2 – Components’ Model Instance

Figure 2 shows some components’ model instances. A model instance is spatial data and holds the conceptual information about: 

• Model such as name, description, author, etc.;

• Model generation, for instance input data, which contains sample of species like a set of occurrence points (latitude/longitude), the modeling algorithms and its parameters;

• Result modeling, which contain a set of environmental layer files, georeferenced maps, etc.

…
Falar sobre padrões e metadados 
...
…

…
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Figura 3 – Model instance schema

Figure 3 display the model instance schema. Some xml codes of related schema above are:

…

<xs:complexType name="Model">

 <xs:complexContent>


 <xs:restriction base="xs:anyType">



 <xs:sequence>




 <xs:element name="title" type="xs:string" />





<xs:element name="description" type="xs:string" />





<xs:element name="formula" type="xs:string" />



    <xs:sequence>



       <xs:element name="author_name" type="xs:string" />



       <xs:element name="org_name" type="xs:string" />



       <xs:element name="role" type="xs:string" />



    </xs:sequence>





<xs:element name="file_id" type="xs:string" />





<xs:element name="language" type="xs:string" />





<xs:element name="MD_standard_name" type="xs:string" />





<xs:element name="MD_standard_version" type="xs:string" />





<xs:element name="contact" type="xs:string" />



</xs:sequence>



<xs:attributeGroup ref="generation" />



<xs:attributeGroup ref="result" />


</xs:restriction>

 </xs:complexContent>

</xs:complexType>

...

colocar xml/xsd da instância de modelo (???)
...

Code 1 – Model data

…

Descrever cliente e servidor (Axis)
...
5. Conclusions

This is example text. It is 10 point Times Roman.  
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