Workshop on descriptive data in ViBRANT: Relations between Xper2, the EDIT Platform for Cybertaxonomy and MediaWiki

BGBM Berlin, June 6-7, 2011
Participants: Régine Vignes-Lebbe [via email and phone], Visotheary Ung, Florian Causse (UPMC); Andreas Plank, Gregor Hagedorn (JKI); Andreas Müller, Anton Güntsch, Walter Berendsohn (BGBM)

MINUTES AND CONCLUSIONS

1. Descriptive data in ViBRANT; the Xper2 perspective (Theary & Florian) 

State of the art for Xper2: 

· Management of numerical data in Xper2
· Management of URL-linked images

· Sharing common Subversion system with EDIT Platform
· Key generation features integrated in CDM library

· CDM data access and editing from Xper2 (using both Xper2 and CDM EDITor)
· Xper2 Java plugin for interactive keys available

Priorities for improvements of the functionality of Xper2 in ViBRANT 
The Paris team has defined the following three priorities prior to the meeting: 

1.1. Implement the Taxonomic hierarchy
[Discussion:] Important for relating Xper2 with both Scratchpads and CDM. Full CDM implementation may be too complex for the purposes of Xper2, but would solve the problem of creating CDM hierarchy-relations in Xper2. 
Effort: see 2. 

1.2. Possibility to express scopes on descriptions, like different life stages, sexes, specimens belonging to one taxon
[Discussion:] In contrast to Xper2, SDD and CDM use a single level of description containers, which are then annotated (linked) to life stage, geography, publications, specimens or multiple specimens etc. (i.e. defining the scope of the description data). Thus agreement on the information model is needed as the first step. 
Effort: 6 PM FTE of the Paris Team, 2PM of BGBM Team. 

1.3. Generalisation of descriptive data (e.g. compiling a genus description from species belonging to the genus; compiling a species description from specimen)
Effort: 2 PM FTE of Paris Team.

Further desired improvements related to ontology standardization: 

(i) Inference. [Explanation by Régine]: This point is related to 2.3. A simple generalization can include too many combinations of character states. For example:
- species 1 of mushroom has white cap and brown stem

- species 2 of mushroom has brown cap and white stem

With a simple aggregation-type generalization the genus description will be the Cartesian product it means “white or brown cap and white or brown stem” if no additional character excludes “cap and stem with the same colour”.

In this case, even if the species descriptions are perfectly distinct, the descriptions of the genera may overlap. An efficient inference has to be more “intelligent” than a simple generalization; it has to control the problem of overlapping and, if necessary, will assign several descriptions (several “morphotypes”) to cover the genus.

The interest is to automate an update of the taxonomic descriptions according to taxonomic revision, or after additional specimen discovery.   

The discussion was inconclusive as to how the implementation of this could be achieved. [Discussion page for this: species-id.net/wiki/Inference_and_aggregation_algorithms].
(ii) Deduction from higher taxa to lower
Implementing inheritance of characters etc. is a topic of interest. Example: the leaf colour may not be expressly coded for each species of higher plants, although some have non-green leaves. A deduction from the higher taxonomic level can infer that the character state is likely to be green.
(iii) Using character hierarchies 
Classifying characters in different hierarchies, e.g. by colour, shape, body part, allowing to apply different hierarchies. This is especially important for user interfaces, where the simple character sequence is considered unsatisfactory. This is implemented in the CDM data model (named FeatureTree there). 
[Régine:] ‘It is an interesting suggestion. We use “groups” in Xper2 to classify characters but without hierarchy, and without any special semantic attached to the object “group”. We would like to have a more precise knowledge representation by splitting a character (for example “Colour of the wings”) in two parts:
- 
What is described (body part …); we name this the “sujet” (e.g. “the wings”)
- 
Which property is considered into the character ; we name this “qualité” (e.g. “the colour”)
If this is implemented in the CDM, it is a very good idea to add this into Xper2 for the platform. For me this is related to manage ontology for descriptive data. It will allow to share parts of descriptive data (the list of colour …, and to add order between colour values) and it will allow new types of query on structured descriptive data; for example “which species of mushrooms have a cap darker than the stem?” or “which parts of the body have the same colour than the wings?’. 
[Discussion] More than one part-of hierarchy may be necessary, methodology is another dimension of character decomposition in addition to part and property (=quality). See thesis Gregor. Many authors prefer mixed hierarchical character/feature trees, e.  g. by body morphology, but field characters separate from lab characters. These different semantic elements are there covered by SDD in the form of concepts, which can form a tree, in which the nodes can be semantically annotated. Entire trees can be labelled as being property/part-of/method trees. In the CDM it is called feature tree, but up to now it is little used, implementation improvements may be necessary.
2. Descriptive information in ViBRANT and the relation to EDIT Platform priorities (Andreas, Anton & Walter)
Xper2 can be used as a standalone and as a CDM based application. The problem not yet solved  here is data exchange when users want to switch from one to the other. The full integration of Xper2 within the platform is in progress and soon be finalized.
The discussion focuses on structured descriptive data (i.e. not semi-structured information such as textual data imported from keys, which are also covered in the CDM). 
Priorities: 
2.1. Having a user interface for structured descriptive data editing. (CDM-based Xper2, parallel editing in the EDITor); 
Effort: Is under way in BGBM, will take BGBM another 0.75 PM FTE (not in ViBRANT).  UPMC: 0.25 PM FTE. 

2.2. SDD import of very large datasets to CDM, which currently incurs memory issues. 
This is considered as an important feature to ensure over-all data exchange in ViBRANT.
Effort:  BGBM 0.5 PM FTE. 

2.3. Services to feed into the CDM data portal or alternative means of access:

· 2.3.1. Solve remaining problems with natural language descriptions (functions already implemented by Maxime and Andreas K.; possibly a CDM change needed for some very specific cases). 
Effort: 0.25 PM FTE by BGBM, 0.25 PM FTE by JKI 

· 2.3.2. Single-access keys 
Functionality of ViBRANT web service task at UPMC: receive SDD data, response (i) webpage with simple key, (ii) same with optional parameters to influence key, (iii) output in different formats, initially only html, but planned as SDD with the single-access key data returned in the IdentificationKey element (XML). 
BGBM would be to use the same code base, either by directly using the service (possibly installed at the respective CDM site) or by ensuring that the functionality of the service is replicated in the CDM. 
Effort: (for specification and decision): 2.5 days workshop of up to 6 developers.   
The objective of the workshop would be to discuss the service use-case and how much of the code base of the ViBRANT single access key webservice can be used in the CDM library.
[Pilot use case for webservice from CDM: +0.25 PM FTE at BGBM.] 
· 2.3.3. Multi-access (interactive identification/free access) keys. 
Locally this is solved for the EDIT Platform by using Xper2. Over the Web the Xper2 Java-Applet can be used, running in the local web browser. Activities should be aimed at running the Applet in the Drupal as well as in MediaWiki web applications. Presently the Applet loads the entire data set into memory, which works well with moderately sized identification keys, but will not scale to large keys. To further integrate with CDM, a partial “data retrieval functionality” would need to be implemented also for the identification key functions (apart from the use in Xper2 itself). This may represent a large effort, which perhaps is more suitable for the projected Xper3 development. In the short term the limitation can be tolerated, but instead of loading multiple Xper2 files, the Applet should be able to load from standard SDD output as produced by Scratchpads and CDM. To minimise data transfer, the output can be sent zipped, Xper2 will unzip on the fly. BGBM also needs to generate the thumbnails to visualize images on the applet.
Effort: Optimise CDM SDD output, implement generation and caching mechanism for thumbnails and ia web service serving compressed SDD. Applet reading compressed SDD. 
BGBM: Testing and additional implementations, 1 PM FTE depending on quality of existing code; UPMC 1 PM FTE.   
Additional alternative: Explore new JKI tool ("Artenquiz"; Java-Script/Django against a mySQL database). Action: export of CDM data to the tool, adaptation of user interface to conform to Xper2/CDM Data Portal. Being javascript based, it can be integrated into Scratchpads, MediaWiki, Xper2 website and Drupal Data Portals.
Effort: JKI: implement import from SDD and finalizing the current rough form of Artenquiz to a fully usable product: 2.5 PM; BGBM: most efforts already included above (SDD output improvements), producing test data sets and testing, analysing possibility to automate, 0.25 PM FTE. 
An interesting solution would be to be able to offer use both solutions for Platform, Scratchpads and Xper2, as an additional ViBRANT infrastructure integration task. 

3. Descriptive information and Media Wiki (Gregor)
MediaWiki is a publication tool, with full repository-like versioning and transparent version comparability, based on a technological solution that will likely be there in 10 years. Viability of software and content depends on Wikipedia, content will last as long as Wikipedia.
Single access keys are implemented directly. Input for multi-access keys: submission (push) as media files; can use SDD, Xper2, DELTA and CDM (but needs to be updated) format. Multi-access keys are embedded and freely combinable with text and other media.
Two main roles of MediaWiki are relevant to ViBRANT: 

3.1. Long-term versioned publication of results from other tools. Pensoft publishing workflow now includes the wiki, all Pensoft publications are automatically transferred to the wiki. Plazi has implemented pilot treatments. 

· Include 1-button push publishing functionality for Xper2 and EDIT Platform to MediaWiki.  Add functionality in Xper2 to export directly to MediaWiki and provide a similar option for the CDM publishing workflow; with the aim to provide online versioned long-term publications with a higher interactivity than PDF.
Effort: 1PM at UPMC, 2 PM BGBM, JKI 9 PM (effort as per original ViBRANT workplan)
3.2. To allow a community involvement in the definitions of terms, that goes beyond a single project, we need improved services where the information flow is in the other direction, e.g. Xper2 picking up the terms defined and illustrated on the MediaWiki platform (species-ID). This requires the following changes to Xper2:
· Storing a definition URL for character and state definitions

· Retrieve information from there and locally cache it rather than always locally edit it.
Effort needs to be estimated jointly (estimated at 1PM for JKI); for UPMC this is planned for Xper3. It has thus not been included in the 18 months workplan outlined below. 
4. Proposed WP4 ViBRANT Workplan in the subject area with respect to BGBM, JKI and UPMC for the next 18 months
This plan was developed during the meeting and further elaborated in email communications. 

Introduction

Information about the properties of species (beyond nomenclature, phylogeny and systematics) is a core feature of ViBRANT and its workplan. Simple international standard lists (languages, geographic places, etc.) need to be incorporated, as well as community-specific ontologies. In the context of biodiversity, a major issue addressed within ViBRANT’s workpackages 2, 4 and 5 is the development and provision of ontologies for organism parts, characters, features, and feature values or states. For these, we plan an approach combining terminology development through large-scale community involvement on semantic MediaWiki with usage within other parts of ViBRANT (especially Scratchpads).

The standardization of character and feature terminologies provides special challenges. On the one hand, standardized terms with a wide scope (e. g. all plants, all insects, etc.) are highly desirable. However, the diversity of organisms is strongly reflected in a diversity of terminology, which is often further subdivided by school of thought and geographical region. Standardization can therefore only be a long-term project. The present workplan provides essential links between defining terminology and applying them in identification, the latter forming both a means of motivation to define terms clearly and a testing bed for assumptions and exposure of definitions to a wide audience.
We see Xper2 as the most advanced and functional tool for the generation of structured descriptive data and their use (identification tools, taxon descriptions, etc.). Moreover, it is a European project based in Paris at ViBRANT Partner UPMC and it is freely available. UPMC started to monitor usage a year ago, and since then the tool was taken up by 150 initiatives. An unknown number of additional users exist in the research community and it is widely used in schools, especially in France (many courses at universities and marine stations), but also internationally (EDIT Summer School, SEP-CEPDEC initiative with course in Vietnam; users in Czech Republic, Brazil, China, ...). Xper2 is also supporting citizen science with introductory trainings aimed at everyone interested in supervising biodiversity and correctly identifying taxa.
With Mediawiki as a tool for community terminology development and documentation (glossaries with semantic annotation) and Xper2 as a data recording tool, we need to improve the standardized data exchange between the two parts.

The Internet Platform for Cybertaxonomy was developed with UPMC as the EDIT partner responsible for the handling of descriptive data, and it has a partially shared codebase with Xper2 in the CDM library. Its tools are targeted at the taxonomic community, but we are exploring the possibility of using it as a highly standardised index to taxonomic information throughout ViBRANT. 
In the context of WP4, Xper2 should be further integrated and/or made interoperable with other initiatives participating in ViBRANT, i.e. the Scratchpads, the Internet Platform for Cybertaxonomy, and the MediaWiki developments. 
Proposed workplan within WP4 

Tasks to be finalised by the end of Y 2: 

1. Develop character and other ontologies (life stage, sex, etc.) on MediaWiki [already covered in the ViBRANT workplan]. 
2. Enhance Xper2 with ontological features, i.e. providing the ability for Xper2 to annotate descriptive data with scoping ontologies (life stage, sex, geography), thereby extending the functionality e.g. to provide regionally restricted determination key. [Corresponds to point 1.1 above.] 
3. Enhance Xper2 with a hierarchical character ontology, i.e. creating the semantic relations between characters and ontological concepts (e.g. organism parts, observation methods like microscopic, smell, etc.). [1.iii above, inclusion at a later stage depending on the availability of resources.] 
4. Modify the taxonomic management in Xper2 using the standard mechanism for taxonomic hierarchies in the CDM and Scratchpads [1.1. above]. 
5. Specify the methodology for the generalisation of descriptive data (e.g. from specimens to taxon) and provide a prototype implementation in Xper2 [1.3 above]. 
6. Ensure the interoperability between ViBRANT components, e.g. the Scratchpads, and the CDM by optimizing and hardening the SDD import of large datasets into the CDM-Store, and the generation of SDD for consumption by external services [2.2 above]. 
7. Pilot deployment of the ViBRANT Single Access Key Service in the Platform [2.3.2 above plus pilot implementation at BGBM (0.25 PM FTE)]. 
8. Multi-access interactive key integration [2.3.3 above]: 
a) Improve the functionality of the Xper2 Free Access Applet to digest SDD (the browser applet provides interactive multi-access keys). 
b) Improve the JavaScript-based “Artenquiz” tool in order to make it available for Drupal as well as MediaWiki based applications (provides interactive multi-access key functionality without using an applet). 
9. Implementation of MediaWiki as a versioned publication tool for long-term availability of online published content from Scratchpad, Platform, and Xper2 implementations [3.1 above]. 
Resources: 

10.5 PM FTE at UPMC (to be transferred from BGBM budget)
3PM FTE at JKI (to be transferred from BGBM budget) 
6.5 PM FTE at BGBM (within the BGBM budget). 
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