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Introduction:


This paper is being prepared by Canada in an effort to raise awareness of issues of interoperability between national nodes of the Clearing House Mechanism (CHM), specifically in electronic or web-based formats.  The COP has agreed that the CHM will be developed to enable parties to assist each other in overcoming difficulties obtaining and interpreting biodiversity data and information necessary to more effectively and efficiently implement the goals of the Convention on Biological Diversity.  National Focal Points are currently being nominated around the world, and it is important to consider the implications of this proliferation.  We feel that the issue of interoperability and compatibility of the CHM and national nodes should be well understood by all as soon as possible in order to minimize the time spent duplicating efforts globally.  This paper will address this issue, from a Canadian perspective, with an attempt to propose a possible course of action for implementing a plan to make the CHM more interoperable.





1.0 The State of the CHM


Since the beginning of the pilot phase of the CHM, multiple national initiatives to implement a clearing-house mechanism have sprung up on the web (As of  November, 2000, there are 41 national nodes in total), the majority residing within developing countries. However, a quick review of the web sites reveals a broad range of approaches to the same task.  Sites differ greatly in terms of vision and content, and definitions remain unclear about the underlying concept of the CHM and how it applies to biodiversity information.  As a result of this limited understanding and consensus, countries remain uncoordinated in their efforts to develop their National nodes as part of the international CHM.





1.1  Different Countries, Different Approaches


National nodes of the CHM web sites differ not only aesthetically, but also in terms of their conception and architecture.  For example, some sites only contain text and links while others are connected to databases. Although we feel that dynamic websites are preferable, hardware costs alone are often a major obstacle and technical expertise for development of database driven websites are costly and may be difficult to obtain.   For these reasons, the solution to make the CHM an interoperable network of biodiversity information has to take in account the discrepancy of financial resources between countries.  In addition, it has to be relatively easy and quick to implement.   One method of addressing this is to  bring awareness to the Revised Guidelines for Additional Funding of Biodiversity Enabling Activities(under expedited procedures).Countries should be encouraged to write their project proposals to develop their national networks, one of the components to consider in the project proposal should necessarily be interoperatibility.








2.0  The Need For a Common Vision


Since the initiation of the CHM, several other international efforts to create biodiversity related clearing-houses have arisen, such as the GBIF. It becomes increasingly important that we work to ensure the relevance of the global CHM as part of the Convention on Biological Diversity through a strategic work plan and continued cooperation between Parties of the Convention.  Canada believes that the continued development of a common vision through a strategic plan will enable a more coherent long-term vision for the development of a global CHM which will in turn ensure it’s survival in the long run.    





2.1  Standardize to Avoid Duplication


With each country developing their own approach to data storage and CHM development, valuable resources are wasted.  If the Global CHM decided on standard models for data management, it would be much easier for countries to cooperate and share knowledge rather than “re-inventing the wheel”. 


Huge amounts of work are being done within individual countries, but it is essentially irrelevant to the Global CHM if it remains impossible to connect all of the sites into a network of biodiversity information.  This interoperability requires the adoption of well-suited standards, preferably existing ones. It is important to stress that “standardization” of web sites and electronic clearing-houses would not attempt to control the user-end look and feel of the sites.  Creative license would not be affected, it is only the underlying structure that must be made compatible.





2.2  The Whole is Greater than the Sum of the Parts


Once information systems are built on common grounds, they can be banded together to create a much larger scale information system which offers concrete advantages.  Users will not  have to “shop” around for information, or know which country is likely to hold data on a certain organism.  They merely pose a single query to the Global CHM search engine which then extracts all relevant information from the network.  Information added to a single node of the network is immediately available to all others.  For example, imagine a scientist in South America trying to find information about effective management policies related to Zebra Mussels (Dreissena polymorpha) through the CHM of the CBD.  If the user happens to know in advance which country holds the desired information, they will consult the appropriate node.  However, it would be more useful for them to submit their query on the term “Zebra Mussel” or “Dreissena” or “alien species” to the global CHM and find information from each of the national nodes such as Canada, the US, and several Middle Eastern Countries.  He or she may not know which countries would have this kind of data, the global search engine supplies the individual with information which aids in their attempts to control Zebra Mussel populations in Brazil in the early stages.


The result is much faster search results and a substantial  increase in the utility and function of the CHM.








3.0 The CHM and metadata standards 


Metadata is information describing information or data.  A source information (a document), or raw data can be described by a set of attributes (for example, title, subject, keywords, date of publication, etc.).  This type of information is known as metadata.  It is collected in a standard format to facilitate query and consistent presentation across participating sites.  The Secretariat must adopt metadata standards for interoperability amongst the Global CHM and national nodes to exist.  The standards should be able to store metadata on simple sources of information as well as complex data sets.  At the same time, a single query should be able to search into the different types of metadata records.





3.1 Which standards should the CHM adopt?


As stated above, there is an increasingly evident need to users to standardize the storage of biodiversity metadata within the CHM.  A standard could be developed for the single purpose of storing such data, but one of the objectives of the CHM is to avoid duplication. Several major organizations around the world and many governments have already adopted the following Z39.50 (an ISO approved search and retrieve communications protocol) compliant metadata standards: Dublin Core, GILS (Government Information Locator Service), FGDC (Federal Geographic Data Committee), NBII (National Biological Information Infrastructure).  Any of these standards can be used by the national nodes, without any effects on interoperability since they are all subsets of each other.  We suggest that the Dublin Core standard be used as the base standard for its simplicity.  It would also be the most appropriate standard to use in HTML based web sites to describe specific records.   If in the future, national nodes decide to “upgrade” the metadata standard they use, they only have to add attributes to existing records.  In other words their existing information is not lost. 











4.0	Canada’s Vision of the CHM


The Canadian National Node has recently adopted this philosophy of interoperability in the development of the Canadian Biodiversity Information Network (CBIN). As we invest further resources in the development of our national node (now in its second phase), we recognize the absence of a “global master plan” for its development.  We believe that the creation of a global decentralized network of biodiversity information based on widely accepted metadata standards and on strong strategic planning will increase the incentive to share existing information between Parties to the Convention.  Information holders will be more likely to feel that their data is an essential part of the whole, and the network will expand to contain a broader range of areas.  This biodiversity web community would stimulate discussion between scientists, policy-makers and government, the public and holders of traditional and aboriginal knowledge.


  


The network should not have to stop at the National Focal Points.  Links could continue to other servers containing biodiversity information of relevance to the CBD held by NGOs, research centers, universities or other government departments. 








4.1 An example of a Gateway technology


An example of solutions that renders multiple metadata datasources interoperable is the Blue Angel Technologies’ MetaStar product suite. The features of MetaStar are: 





4.1.1 The MetaStar Gateway


The MetaStar Gateway provides the ability to simultaneously search one or more physically distributed metadata sources with a single query and merge the results into one set of results.  Gateway provides a Web-based search interface and customizable HTML templates for configuring both the search and search results pages. 





4.1.2 The MetaStar Server


The MetaStar Server is used to make metadata available for searching and retrieval on the Internet or intranet (a  closed network) using the ISO 23950 (Z39.50 protocol)search and retrieval protocol. The server is integrated with a number of popular full-text search engines. A tool is presently being developed that will allow mapping of existing database fields to metadata standards. 





4.1.3 The MetaStar Harvester


The MetaStar Harvester was developed to provide organizations with a tool that can make more effective use of information maintained on numerous Web sites.


Web site crawling entails running a software robot to gather information from designated Web sites. The MetaStar Harvester is a tool that gathers and parses XML (XML is a markup language, like HTML, but allows to store structured data just like in a database) and HTML, and extracts designated data elements such as HTML tags (e.g., <title>, <body>, <H1>, etc.), HTML META tags (e.g., <meta name="keywords" content="river, north America">, etc), and XML elements. 





4.1.4 The MetaStar Repository


The MetaStar Repository is an administrative tool for capturing and managing XML data in a database. 


4.1.5 The MetaStar Data Entry


The MetaStar Data Entry provides the ability for users to insert, delete, and update XML data from desktop Web browsers. Once entered, records can be configured to follow a workflow process before being automatically published to the Web. 





* Go to http://www.blueangeltech.com/ for demos and more information








4.2 Specific needs of the CHM


The CHM needs a system that can use legacy information systems and in which existing HTML pages only have to be slightly modified to become searchable.  At the same time, countries desiring a complete and integrated information management system should be able to implement it in a very short time period.  The cost of purchase of a technology should be relatively low in comparison to the benefits that countries will get from it.





4.3	The Advantages of an interoperable network


Briefly stated, adopting this kind of technology would help attain the following objectives:


Decentralized and interoperable system of information


Better, more cost-effective decision making	


Multi-language capability


Reduced duplication of related efforts; and therefore quicker, better and more cost-effective implementation of biodiversity-related initiatives, and of the convention overall.


International cooperation and sharing of related technology, training, education, research, information and expertise





4.4	The envisioned Global Structure of the CHM


In this model, each web site is considered like a peer; there is no hierarchy. National nodes of the CHM would serve as gateways to other national biodiversity information servers. In turn, the Global CHM would become the main gateway for biodiversity information. The net result would be a standardized global network of biodiversity information where duplication would be minimized and search efficiency maximized.








5.0 Recommendations





Incorporate these critical technological issues in CHM


Reach consensus on agreed standards


Partnering and capacity building efforts in developing countries 
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