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CODATA Federation Schema


Preparatory work


At the ENHSIN meeting in Berlin (5-6th October 2001) I was asked to do preparatory work on a proposed XML Federation Schema for representing collections databases. The schema is intended to become a standard for the representation and exchange of information derived from databases with disparate structures. The work was to be completed in time for the CODATA/TDWG Working Group on Biological Collections Data Access to be held on 7-8th November 2001 at the Royal Botanic Gardens. Sydney�.





In the time available I was able to spend 10 days reviewing and reworking the prototype schema which had been created at a workshop in Santa Barbara, California earlier in the year (June 01). The Santa Barbara model had been subsequently structured by Professor Walter Berendsohn (Berlin) using an XML authoring tool (XML Authority).  Although intended to be an XML schema the work was provided to me as a DTD and I decided to keep it in this format during the editing stages and to convert it to a schema subsequent to the discussions that would take place in Sydney.





As a preparation for the work I created an entity relationship diagram representing the elements present in the Santa Barbara model and then compared this to those present in a number of other data standards and models. The principle models used were HISPID (versions 3 & 4), the BIOCISE model� and the UK NBN data model�. Other references used included Plant Names in Botanical Databases (Bisby 1994), the IOPI taxonomic information model (Berendsohn (1997), the LASSI data model� and a draft of the Association of Systematics Collections Biological Collections Data Standard�





�





Figure 1: Two ways of organising the XML tree


The objective of the XML schema work was the definition of a single tree-structure that included the principal data elements related to collection objects, living collections and field records (collectively referred to as Units). Analysis of the various models and the prototype schema showed that there is a potential problem arising from the different nature of collections of field records and object (specimen) records. In specimen-based information systems the specimen is usually at the ‘root’ of the information tree whereas in field observation systems, such as the NBN model, the survey or gathering event is the root element. This different emphasis means that in a specimen-oriented system there can be much data redundancy where records refer to a common gathering event or location. This is inefficient for field observations, which may include many records/sightings at a single time and place. However in collections where there are specimens from many sources this is not a problem as little information is repeated. The use of an event-based tree does not generally increase the amount of data redundancy related to units. The relationships of the elements in these two ways of arranging the tree are shown in Figure 1.





Using the above reasoning I decided to restructure the XML DTD to use a Gathering Event based tree, which would ensure less repetition of data in any transfer files. I also introduced a number of new elements and sub-trees into the model. The main new element added was a Sample Element, which allowed for recording related samples within a single gathering event (e.g. pitfall traps or quadrats). I added a number of subtrees related to the management of museum and living collections including Storage, Conservation/Preparation and Loans. 





Discussions at the Sydney Meeting and Actions Arising


I presented a discussion based on the above arguments at the Sydney CODATA meeting and the group then examined the details of the model and its subtrees.


After much discussion it was decided that the group preferred the unit-based tree as most likely to be of use with collections and that the schema be restructured to that format. It was emphasised that the Federation Schema was concerned with how to present data not with how to build a database. 





Another area that we looked at was how to deal with the great variety of data items that might be related to an individual unit. There are for instance, many attributes that are specific to individual taxon groups and other items related to disciplines (e.g. geology).  This can be resolved in two ways, the first is to develop discipline specific sub-trees (domains) that are pluggable onto the core schema and secondly to create generalised elements ( ‘complex data types’) that can be re-used throughout the schema.  For instance, many attributes of units can be rendered as measurements that take the form: Data, Unit of Measurement. Thing being measured, measurement method and Accuracy. Other ‘complex data types include Date/Time, Location, thesaurus terms and references to people and organisations.  I delivered prototypes for some of these elements for Sydney and there was much discussion on whether we should completely adopt generalised elements or whether to also include widely used attributes (e.g. Altitude, which could be a measurement) as elements in their own right, in order to preserve readability.





It was also decided that a number of the 'domains’ that I had added to the model were not required for the immediate objectives of Access, presentation and interoperability. An action point was made to review the domains to see what could be omitted (e.g. loans and storage details) or what we might need to add for specific disciplines. 








Other schema-related items that were discussed at the CODATA meeting included :





When to make an item an element or an attribute 


Rules for element tag names and short names


Use of substitution groups


The use of Name Spaces


The need for uniform tag names and development of short and long forms of tag names


Inheritance mechanisms – extensions of the core base for specific groups


The structure of taxonomic names


How to document the schema – use of XSD





The schema discussions ended with a series of action points and an attempt to allocate various domains within the schema to individuals or small groups to work on. The ongoing tasks were:





Restructure the sub-trees in the schema so that UnitDataSet  is the key element above the root.


Sort out what domains (sub-trees) were to be in the final core schema


Work through tag names and make them more uniform


Apply rules for assigning data to elements or attributes


Identify complex data types and lower the number of idiosyncratic elements in the schema (but retain some common elements to maintain readability)


Review all elements for need to have an alternative free text element as well as atomised data (already done for some elements)


Recast the documentation into a readable affiliate document (xsd documentation)





C.Copp volunteered to do the basic work of re-structuring and rationalising his version of the schema so that parts could be distributed to others to work through the details of each domain.





There was much positive support for the establishment of the Federation Schema and a number of those present, including current users of HISPID said that they would adopt it when available.








Protocols





The CODATA session on protocols presented the work of Stan Blum (California) and his team who are working on a project (DIGIR) to develop the protocols and software required for retrieving structured data from multiple heterogeneous databases. One of the aims of the project is to write a suite of open source software (portal software and wrapper software for providers) that uses pluggable federation XML data schemas alongside other standards (HTML, UDDI). The development, as far as possible is focused on de-coupling the protocols, software and semantics and referring to open standards wherever possible.





The protocol work has been involved with defining the request and response message formats between a portal and data providers. The format will rely on conformity with published schemas. The portal development is based on creating an entry point for users that can request data from many sources. Part of this work is considering the use of UDDI services to register metadata from potential providers and optimise query strategies. The portal could check with a UDDI service to see what databases are currently on-line and which might be able to provide data to a specific request. 





The development of wrapper software for providers will enable them to translate queries into a format suitable for their data structures and responses into schema compliant messages. The wrapper software includes a request handler, a filter handler, a result set cache and a response generator including diagnostics for errors or null returns. One of the aims is to produce wrapper software that can help potential providers participate easily.





The developing protocols were demonstrated including an XML schema for framing queries in relation to pluggable data schemas. The protocol schema includes all of the logical operators commonly used in database queries (e.g. AND, NOT etc). The protocol schema also has placeholders for substitutable terms such as string searches for species names. Other demonstrations described the practical aspects of the development of the portal and wrapper software.











TDWG Symposium (9-11th November) – Biodiversity Information Networking: Sharing the Knowledge





The CODATA meeting was followed directly by the TDWG annual meeting consisting of the usual mix of talks, poster sessions and workshops. A large proportion of the talks and posters represented projects in Australia and other ‘Pacific Rim’ countries.  The talks and posters are summarised in the program and abstracts publication of the meeting.





Many of the talks demonstrated the general move towards developing distributed information systems and the use of standards such as XML. The Australian Virtual Herbarium demonstration was very good and the description by Bob Morris of a functional architecture for generating electronic field guides and web-based information systems using XML and XML stylesheets was particularly exciting.





In the workshop sessions, the CODATA protocol development aroused much interest. The CODATA Federation schema was also discussed in the TDWG meeting but as there was still much to do to get it right we did not discuss the current version in any detail and focused more on its application and scope for adoption.











� As part of  Biodiversity Knowledge Management Forum, Sydney, Australia  6-15th November 2001





� As published in Berendsohn W. G. et al. A comprehensive reference model for biological collections and surveys. 1999  TAXON 48 pp511-562





� See Copp C.J.T.  Nov. 2000  The NBN Data Model and its Implementation in Recorder 2000 Unpublished Report. JNCC Peterborough. Copies available NBN website www.nbn.org.uk\projects\recorder


�



� UK Large Scale Systems Initiative – a collaborative project between large museums to define a standard relational model for museums collection management





� Report of the Biological Collections Data Standards Workshop August 18-24th 1992 – Association of Systematics collections, Committee on Computerization and Networking. New York.
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