D4.1 Scratchpad Common Access Point

Deliverable:

Develop an initial set of API services to link the Scratchpad communities to the resources of the CDM, to facilitate data exchange. Specifically these will implement a persistent identifier framework for shared objects between Scratchpads and the CDM to facilitate the identification of object changes, deletions and additions in linked databases.

1 Introduction

To enable the exchange of data between Scratchpads and the CDM, a suitable data format had to be chosen. BGBM and NHM agreed on building on the Darwin Core Archive (DwC-A) format. This data format was developed by GBIF and aims to provide a stable, standard reference for sharing information on biological diversity. It is widely accepted in the taxonomic data processing community and will leverage the usage of such a common access point to other applications  in addition to facilitating the interaction  between Scratchpads and the CDM.
We foresee the implementation of persistent identifiers in Scratchpads-2.0 for taxon centric and specimen centric data. Once this is in place we will be able to implement strategies for shared objects. The CDM implements these identifiers in the form of UUIDs. We recommend the implementation of UUIDS in Scratchpads-2.0. Using the same type of identifier will simplify further development by either collaborator.
2 Specification

2.1 Requirements

The software should offer a procedure to generate a Darwin Core Archive of a Scratchpad containing structured taxonomic data. 
· The archive should contain all relevant taxonomic data (see 2.3 below) of the entire Scratchpad. 
· The procedure should be completely automatable and not depend on user input for generating the DwC-A files. 
· The procedure should be implemented as a Drupal module and it should be started through an agent (human or a machine). 
· When the procedure has finished, the agent should be notified and given the possibility to retrieve the archived files. 

2.2 Planned Implementation

 Here we provide a high-level description of the planned implementation for the export procedure.
2.2.1 Procedure description

The export procedure can be separated into three tasks: 

1 Gather data

Drupal views for every exportable content type (see 2.3) will be generated. These views will then be exported as comma separated values (CSV) via the Views Data Export Module 


The generated output is a set of CSV files that represent the DwC-A core and extension data to be included in the Darwin Core Archive.
2 Process data

The exported CSV files will not entirely be in a format that will comply with DwC-A, therefore further processing of the data will be needed. This includes: 


· Proper linking of DwC-A extension data to the DwC-A core data set

· Reformatting of data

This phase will generate a set of CSV files.


3 Create the archive and notify agent

The processed files will be packed into a zip file together with a DwC-A metadata file and moved to a location where an agent can retrieve it.

2.2.2 Executing the procedure

It will be possible to start the export via: 

· The Drupal admin user interface

· The Drupal drush command line interface, to support scripting and scheduled jobs

· A call to a webservice URL
2.3 Mapping of Scratchpad content to Darwin Core Archive

Although access to the data will not be directly through the Drupal database, we decided to base the mapping on database fields instead of more abstract concepts in Drupal itself.

A regularly updated version of the mapping effort can be found at the EDIT development wiki
.

2.3.1 Core

2.3.1.1 Identification (Taxonomy)
DwC-A Core: Taxon (http://rs.gbif.org/extension/dwc/identification.xml)

File: classification.txt

2.3.1.1.1 Mapping

The Drupal module providing this data is not implemented yet for Scratchpads-2.0. The mapping here is based on the Scratchpads-1.0 implementation. 
	Table Name
	Field Name
	Description
	Scratchpad Comment
	DwC-A
	DwC-A Comment

	1
	field_rank_name
	Rank
	Select list
	taxonRank
	http://rs.gbif.org/vocabulary/gbif/rank.xml

	1
	field_unit_name1
	Uninomial name, e.g. family or genus name
	Raw text input
	kingdom, phylum, class, order, family, genus etc.
	

	1
	field_unit_name2
	Species epithet
	Raw text input
	specificEpithet
	

	1
	field_unit_name3
	Third portion of polynomial name, e.g. subspecies name or variety
	Raw text input
	infraspecificEpithet
	

	1
	field_unit_name4
	Fourth portion of polynomial name
	Raw text input
	[included in scientificName]
	

	1
	field_unit_ind1
	Indicator for a plant hybrid at generic level
	Select list
	[included in scientificName][not in standard term set. has to be agreed upon][Species Profile:isHybrid?]
	

	1
	field_unit_ind2
	Indicator positioned between first and second part of nam
	Select list
	[included in scientificName][may be rank information]
	

	1
	field_unit_ind3
	Indicator positioned between second and third part of name, e.g. "spp." or "var."
	Select list
	[included in scientificName][is a rank information]
	

	1
	field_unit_ind4
	Indicator positioned between third and fourth part of name
	Select list
	[included in scientificName][may be rank information]
	

	1
	field_usage
	Current standing of name
	Select list
	taxonomicStatus
	

	1
	field_accepted_name
	Associated Accepted Name
	m->1 link to another taxonomy term
	acceptedNameUsageID
	

	1
	field_unacceptability_reason
	Unacceptability Reason
	Select list
	<no vocabulary yet>
	A vocabulary to be decided on.

	1
	field_taxon_author
	Taxon author, with or without year and brackets
	Raw text input
	scientificNameAuthorship
	

	1
	field_reference
	Reference
	Select list/Autocomplete field (links to biblio content type)
	bibliographicCitation
	

	1
	field_page_number
	Page number
	Raw text input
	
	

	1
	field_vernacular_name
	Vernacular Names
	Raw text input (one field per name)
	vernacularName
	


Table 1
1 Scratchpads 2.0 table name will be filled in once the module is available.

2.3.2 Extensions

2.3.2.1 References
DwC-A Extension: Literature Reference (http://rs.gbif.org/terms/1.0/References)

File: references.txt

Scratchpads rely on the Biblio
 module for handling bibliography data.

For now only fields that have a direct counterpart have been mapped. The Biblio module is much more sophisticated than DwC-A in terms of bibliography representations and it has to be decided whether custom fields should be created in DwC-A or if the excess data can be omitted.

2.3.2.1.1 Mapping

	Table Name
	Field Name
	Description
	Scratchpad Comment
	DwC-A
	DwC-A Comment

	biblio
	biblio_issn
	
	
	identifier
	

	biblio
	biblio_isbn
	
	
	identifier
	

	biblio
	biblio_doi
	
	
	identifier
	

	biblio
	biblio_accession_number
	
	
	identifier
	

	biblio
	biblio_call_number
	
	
	identifier
	

	biblio
	biblio_other_number
	
	
	identifier
	

	biblio
	biblio_citekey
	
	
	identifier
	

	
	–
	
	
	bibliographicCitation
	

	node
	title
	
	
	title
	

	biblio
	biblio_contributor (table)
	
	
	creator
	

	biblio
	biblio_date
	
	
	date
	biblio_date should be parsed and if not possible use biblio_year; also use biblio_year when biblio_date is not provided

	biblio
	biblio_secondary_title
	
	
	source
	

	biblio
	biblio_notebi
	
	
	description
	

	biblio_keyword_data
	word
	
	
	subject
	

	biblio
	biblio_lang
	
	
	language
	

	
	
	
	
	rights
	

	
	
	
	
	taxonRemarks
	

	biblio_types
	name
	
	
	type
	


Table 2
2.3.2.2 Distribution

DwC-A Extension: Species Distribution (http://rs.gbif.org/terms/1.0/Distribution)
File: distribution.txt

Scratchpads distribution data is based on TDWG Level 4 areas (http://rs.tdwg.org/ontology/voc/GeographicRegion.rdf).

2.3.2.2.1 Mapping

The Drupal module providing this data is not implemented yet for Scratchpads-2.0. The mapping here is based on the Scratchpads-1.0 implementation.
	Table Name
	Field Name
	Description
	Scratchpad Comment
	DwC-A
	DwC-A Comment

	1
	title
	A title for the distribution – usually just the taxonomic name
	Raw text input
	-
	Will be omitted as coreId is sufficient.

	1
	taxonomic name
	A link to at least one term in the taxonomy
	Select list/Autocomplete box
	coreId
	

	1
	regions
	A list of TDWG level 4 regions
	Select list
	locationId
	tdwg level 4

	1
	2
	
	
	occurrenceStatus
	


Table 3
1 Scratchpads 2.0 table name will be filled in once the module is available.
2 We foresee the implementation of occurrence status in Scratchpads-2.0
2.3.2.3 Images

 DwC-A Extension: Simple Images (http://rs.gbif.org/terms/1.0/Images)

File: images.txt
2.3.2.3.1 Mapping

The Drupal module providing this data is not implemented yet for Scratchpads-2.0. The mapping here is based on the Scratchpads-1.0 implementation.
	Table Name
	Field Name
	Description
	Scratchpad Comment
	DwC-A
	DwC-A Comment

	1
	title
	A title used to reference the image
	Raw text input
	title
	

	1
	taxonomy_N
	A link to a term in the taxonomy
	Select list/Autocomplete box
	coreId
	

	1
	taxonomy_N
	A link to a term in the Imaging technique taxonomy
	Select list/Autocomplete box
	format
	

	1
	taxonomy_N
	A link to a term in the Image galleries taxonomy
	Select list/Autocomplete box
	<no vocabulary yet>
	SimpleImage does not provide a term for this kind of data. It has to be agreed upon with the users, whether this data should be omitted or, if not, which vocabulary should be used

	1
	taxonomy_N
	A link to a term in the preparation technique taxonomy
	Autocomplete box
	<no vocabulary yet>
	see above

	1
	taxonomy_N
	A link to a term in the keywords taxonomy
	Autocomplete box
	<no vocabulary yet>
	see above

	1
	image_file
	The image file
	File upload
	identifier
	

	1
	field_specimen
	A link to a node of type specimen
	Select list/Autocomplete box
	
	DwC-A is a star schema and does not allow linking other ids than the core id. Possible solutions: - use TypeAndSpecimen:occurrenceId - create two distinct DwC-A files

	1
	field_publication
	A link to a node of type biblio
	Select list/Autocomplete box
	
	DwC-A is a star schema and does not allow linking other ids than the core id

	1
	body
	Long description of the image
	Raw text input
	description
	


Table 4
1 Scratchpads 2.0 table name will be filled in once the module is available.

2.3.2.4 TypesAndSpecimen

DwC-A Extension: Types and Specimen (http://rs.gbif.org/terms/1.0/TypesAndSpecimen)

File: specimen.txt

Mapping is self-explaining as specimen data types on the Scratchpads are based on the TDWG Darwincore standard already.
2.3.2.5 Description 

DwC-A Extension: Taxon Description (http://rs.gbif.org/terms/1.0/Description)

File: description.txt
DwC-A stores all description data in a single file whereas Scratchpads stores this data in multiple tables, one table per taxon description type. Table 5 holds the description types and their equivalent  table names in the Drupal database. To map these to the DwC-A we take Description type and Table name from every entry in Table 5 and substitute the placeholders in Table 6. Table 6 shows how the data in the DwC-A description file maps to the field names in the corresponding Drupal tables. 
2.3.2.5.1 Mapping Scratchpad taxon description type to table name
	Description type
	Table name
	Description

	Overview
	1
	Primary chapter heading in the Encyclopedia of Life.

	General Description
	field_data_field_general_description
	A comprehensive description of the characteristics of the taxon. To be used primarily when many of the subject categories are treated together in one object, but at length. Taxon biology is to be used if a brief summary.

	Biology
	field_data_field_biology
	An account of the biology of the taxon. E.g. behavior, reproduction, dispersal.

	Conservation
	1
	Primary chapter heading in the Encyclopedia of Life.

	Conservation Status
	field_data_field_conservation_status
	A description of the likelihood of the species becoming extinct in the present day or in the near future. Population size is treated under Population Biology, and trends in population sizes are treated under Trends. However, this is the preferred element if an object includes all of these things and details about conservation listings.

	Legislation
	field_data_field_legislations
	Legal regulations or statutes relating to the taxon.

	Management
	field_data_field_management
	Describes techniques and goals used in management of species. May include management relative to a piece of legislation, e.g., a CITES list. [this is a change in the intent and will need to be considered by TDWG]

	Procedures
	field_data_field_procedures
	Deals with how you go about managing this taxon; what are the known threats to this taxon?

	Threats
	field_data_field_threats
	The threats to which this taxon is subject.

	Trends
	field_data_field_trends
	An indication of whether a population is stable, or increasing or decreasing.

	Description
	1
	Primary chapter heading in the Encyclopedia of Life.

	Behaviour
	field_data_field_behavious
	Description of behaviour and behaviour patterns of an organism, including actions and reactions of organism in relation to its biotic and abiotic environment. Includes communication, perception, modes and mechanisms of locomotion, as well as long term strategies (except mating and reproductive strategies, covered under reproduction).

	Cytology
	field_data_field_cytology
	Cell biology: formation, structure, organelles, and function of cells.

	Diagnostic Description
	field_data_field_diagnostic_description
	Lists the features that distinguish this taxon from its closest relatives. May include but is not restricted to synapomorphies.

	Genetics
	field_data_field_genetics
	Information on the genetics of the taxon, including karyotypes, barcoding status, whole genome sequencing status, ploidy.

	Growth
	field_data_field_growth
	Description of growth rates, allometries, parameters known to be predictive, morphometrics. Can also include hypotheses of paedomorphy or neoteny, etc.

	Look Alikes
	field_data_field_look_alikes
	Other taxa that this taxon may be confused with. Useful for identification and comparison. Common in invasive species communities.

	Molecular Biology
	field_data_field_molecular_biology
	Includes proteomic and biochemistry (e.g Toxicity). Genomic information is usually treated under genetics.

	Morphology
	field_data_field_morphology
	Description of the appearance of the taxon; e.g body plan, shape and color of external features, typical postures. May be referred to as or include habit, or anatomy.

	Physiology
	field_data_field_physiology
	Description of physiological processes. Includes metabolic rates, and systems such as circulation, respiration, excretion, immunity, neurophysiology.

	Size
	field_data_field_size
	Average size, max, range; type of size (perimeter, length, volume, weight ...)

	Taxon Biology
	field_data_field_taxon_biology
	Summary or overview of all aspects of an organism's biology. [this may be a change in intent and need to be reviewed by TDWG]

	Ecology and Distribution
	1
	Primary chapter heading in the Encyclopedia of Life.

	Associations
	field_data_field_associations
	Descriptions and lists of taxa that interact with the subject taxon. Includes explicit reference to the kind of ecological interaction: Predator/prey; host/parasite, pollinators, symbiosis, mutualism, commensalism; hybridisation, …

	Cyclicity
	field_data_field_cyclicity
	Description of biorhythms, whether on the scale of seconds, hours, days, or seasons. Those states or conditions characterised by regular repetition in time. Could also cover phenomena such as chewing rates. Life cycles are treated in the Life Cycle term. Seasonal migration and reproduction are usually treated separately.

	Dispersal
	field_data_field_dispersal
	Description of the methods, circumstances, and timing of dispersal (includes both natal dispersal and interbreeding dispersal?)

	Distribution
	field_data_field_distribution
	Covers ranges, e.g., a global range, or a narrower one; may be biogeographical, political or other (e.g., managed areas like conservencies); endemism; native or exotic; ref Darwin Core Geospatial extension. Does not include altitudinal distribution.

	Ecology
	field_data_field_ecology
	Ecology

	Habitat
	field_data_field_habitat
	Includes realm (e.g Terrestrial etc) and climatic information (e.g Boreal); also includes requirements and tolerances; horizontal and vertical (altitudinal) distribution.

	Life Cycle
	field_data_field_life_cycle
	Defines and describes obligatory developmental transformations. Includes metamorphosis, instars, gametophyte/embryophytes, transitions from sessile to mobile forms. Discusses timing. Morphology usually described in morphological descriptions.

	Life Expectancy
	field_data_field_life_expectancy
	Any information on longevity, including The average period an organism can be expected to survive.

	Migration
	field_data_field_migration
	Description of the periodic movement of organisms from one locality to another (e.g., for breeding). Usually includes locality, timing, and hypothesized purpose.

	Trophic Strategy
	field_data_field_trophic_strategy
	Summaries general nature of feeding interactions. For example, basic mode of nutrient uptake (autotrophy, heterotrophy, coprophagy, saprophagy), position in food network (top predator, primary producer, consumer), diet categorization (detritovore, omnivore, carnivore, herbivore). Specific lists of taxa are treated under associations (specifying predators or prey).

	Population Biology
	field_data_field_population_biology
	Includes abundance information (population size, density) and demographics (e.g. age stratification).

	Reproduction
	field_data_field_reproduction
	Description of reproductive physiology and behavior, including mating and life history variables. Includes cues, strategies, restraints, rates.

	Evolution and Systematics
	1
	Primary chapter heading in the Encyclopedia of Life

	Evolution
	field_data_field_evolution
	Description of the evolution of the taxon.

	Phylogeny
	field_data_field_phylogeny
	Description of phylogenetic and systematic treatments of the taxon.

	Relevance
	1
	Primary chapter heading in the Encyclopedia of Life.

	Diseases
	field_data_field_diseaeses
	Description of diseases that the organism is subject to. Disease-causing organisms can also be listed under associations.

	Risk Statement
	field_data_field_risk_statement
	Negative impacts on humans, communities. [This may also include impacts on ecosystems should the organism decline or be extirpated -- this is probably a change in intent from TDWG]

	Uses
	field_data_field_uses
	Benefits for humans. ref Cook "Economic Botany" Can include ecosystem services. However, benefits to ecosystems not specific to humans are best treated under Risk statement (what happens when the organism is removed)


Table 5
1 These fields merely represent chapter headings and do not contain relevant data.

2.3.2.5.2 Mapping
	Table name
	Field name
	Dwc-A
	Description

	<Table 5.Table Name>
	
	type
	e.g. Overview, General Description, Biology etc. These could be extracted from the Drupal table name, for example: “field_data_field_uses” would become “uses”. A vocabulary for the description types has to be agreed on.

	< Table 5.Table Name>
	field_< Table 5. Description Type>_value
	description
	


Table 6

3 Drupal 7 module dwca-export
The implemented module for the Drupal 7 content management system can be downloaded from EDIT’s Subversion repository:
http://dev.e-taxonomy.eu/svn/trunk/drupal/7.x/modules/dwca_export
For instructions on how to install modules in Drupal, please consult the according Drupal documentation.
3.1 Description

The module can be controlled via an administration panel. The administration panel can be accessed by navigating to the configuration site of the Scratchpad and selecting “DarwinCore Archive export” from the “System“ settings group.
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Image 1: Configuration menu entry

The administration panel of the module enables a user to configure the output generated by the export.

1. The module comes with a set of preconfigured views. 

2. Pressing the button “Export to DarwinCore Archive” will execute the export routine and return the generated archive.

The routine can also be executed by requesting this URL:

http://<scratchpads-base-url>/dwca_export
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Image 2: Screenshot of the dwca_export_module administration panel
The resulting zip archive contains the core-, extension- and metadata files.
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Image 3: Screenshot dwca_export.zip

3.2 Limitations
At the time of implementation, the Scratchpads-2.0 development version itself was in a preliminary state. The functionality to create a taxonomy which includes synonyms was not  available and only a small fraction of the Drupal data types necessary for the output of DwC-A extension data were present. Thus, the current implementation allows for exporting classification data based on a preliminary taxonomy as well as specimen data.

The missing extension data will be integrated into the dwca-export-module once the according functionality  has been implemented in Scratchpads-2.0.
3.3 Development timeline
With the release of Scratchpads-2.0, which is planned for January 2012, BGBM will be able to add the missing extensions to the archive generated by the dwca-export-module. 
BGBM will then investigate methods for automated harvesting of DwC-A enabled Scratchpads and plans on having a prototype ready by end of April 2012.
Further development will integrate a more flexible mapping as well as giving the user the ability to add custom data types to the archive. This development is planned for 2013.
� http://drupal.org/project/views_data_export


� http://dev.e-taxonomy.eu/trac/wiki/DarwinCoreArchiveScratchpads


� http://drupal.org/project/biblio
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