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I  Introduction

This document will outline the various goals of the Bioportal Core I development effort. It will give an overview of the work in progress to achieve these goals.

The various aspects of the portal include 

· Providing a repository for various ontologies. Support for various formats will also be included (i n particular, Protege, OBO-EDIT, OWL, and RDF).

· Uploading of ontology files.

· Provide a versioning mechanism for these ontologies.

· Gathering metadata (see Section III below) to describe these ontologies, some collected from the user directly and some automatically computed (such as number of classes, etc).

· Aligning ontologies in the OBO library to discover similarities among ontologies.

· Intelligent visualization of differences between various versions besides just textual differences. PROMPT provides a way to determine structural differences.
·  Searching across and within ontologies.
· Various visualization mechanisms to view search results (initial goal to provide tree-based navigation, graph navigation (Nigam demo), and Jambalaya-lite)
· Discussion forums tying back to ontologies (right now, discussion about ontologies is via email, disassociated with the actual ontology classes being discussed. We plan to link the discussions to the actual classes, and in the future develop a formal ontology-based language to describe the authoring and ontology curation issues).
· Tracking system. This includes a HelpDesk functionality where users can submit any OBO related issues and queries and will receive prompt replies.
· A general authentication and authorization model to support the various functionalities.

· A user profiling system to collect information about user preferences, including types of ontology content a user explores that can be used in conjunction with a Degree of Interest (DOI) engine to guide custom ontology display/navigation for the user.

Currently the OBO repository is hosted on Sourceforge.net which is an open-source web hosting site. It uses CVS to store various files and versions. In its current form it is very limited in functionality 

· Searching and various diffing algorithms are not provided. Ontologies cannot be related to each other directly.
· The process to upload a file and versions is cumbersome. 

· The reliability of the platform is poor 

· Metadata is limited (very little information collected describing the ontologies in OBO). 

· Security framework is very minimal
· Forum support and tracking support is very minimal. Currently, when new ontologies are submitted to OBO, the author sends email to one of the administrators. 
The immediate task is to move the site to a more robust framework and extend it to include all the features described above. This is a work-in-progress and this document may not be to describe to the fullest extent, the design and structure of the complete architecture of BioPortal.
II Overall Architecture
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Deployment Diagram
Open-source development environment is the choice for deployment. Jboss application server and Apache Web server will host the site. The portal integrates various development efforts from different centers. Protége (Stanford), Lexgrid(Mayo Clinic) and PROMPT (Stanford) are some of the potential integration points. JAAS authentication and authorization module is a configurable and extensible login module. The various features of the portal will be exposed to the external world for any potential integration with their own applications. SOAP and ICE are being considered as some of the technologies for this purpose. Various components of the appserver will be used, for example, extensible portlet development for forums and tracking system, scheduling services to start ontology alignment services in the background, javamail services for managing any email services required by the portal, JMS for various tasks that need to be done in the background for validation and processing an ontology.
III Authorization and Authentication – JAAS
	Actions
	OBO Developer
	OBO Librarian
	OBO Administrator

	Sign In / Sign Out
	X
	X
	X

	Register
	X
	X
	X

	Manage account – view, edit
	X
	X
	X

	Password – edit
	X
	X
	X

	Password assistance
	X
	X
	X

	Manage user roles – assign, remove
	
	
	X

	Manage ontology categories – create, delete, edit
	
	X
	

	Ontology - category assignment
	
	X
	

	Ontology – review
	
	X
	

	Ontology – view list, view details, upload, download, version, view differences between versions.  
	X
	
	


· The portal will provide various roles which will define how the user can navigate the site and what the user can do while on the site.
· A particular user can be assigned more that one role.

JAAS allows us to keep the authentication and authorization framework configurable and extensible. Currently a database based module will be used and it could be changed in the future to a LDAP based system if deemed necessary.

III Ontology Metadata and Repository

· MetaData
An ontology will be accompanied with metadata describing each ontology. Ontology metadata collected in BioPortal will be saved in an OWL file that will be be able to be used to create semantic Web applications that help users find ontologies related to their interests, or permit user communities to provide user ratings of ontologies. Some of this metadata can be automatically determined when the file is uploaded, for example, the number of classes/terms in an ontology. Others like format, namespace and keywords and author information will be gathered at the time the ontology is submitted to OBO. 


An ontology can be searched based on its metadata. The metatdata will also be used to generate various types of Table of Contents for users to browse ontologies in BioPortal.  Metadata may be different for different types of ontology formats, though initially, we plan on having a core set of metadata common to all ontologies. Some metadata could be version specific, being different for different versions of ontologies. This will help us better categorize and search ontologies within the OBO library.
All the metadata for a particular ontology will be allowed to be downloadable in OWL format or XML format. Similarly, instead of using the Web forms to permit users to fill in such data, the metadata file can be uploaded in the OWL or XML format along with the ontology file. 

· File Upload and Versioning
An ontology file can be uploaded and versioned as needed. The formats supported are OWL, Protégé native, OBO file format. Various versions can then be created. The portal will provide a way to show these files and their versions and allow users to download any version.
1. When a file/version is uploaded it passes through a framework in the background which causes it to be in various states after which it will be available for search display. The idea is to have a loosely coupled and highly cohesive framework where each step’s failure results in the ontology file being in a different state. 
In the event of a failure the framework will enable the step to be repeated after the errors are fixed. Further processing of the file will be stopped and notification will be sent to whomever necessary.
The pluggable and loosely coupled architecture will enable us to add more processing steps either for special handling of certain formats or to the whole framework without causing other modules to break.

Background processing is done using the JMS built in service provided by the application server.
A graphical display of the pipeline of ontology processing and where each ontology lies within the pipeline will be created to help users see the status of ontology processing at a glance.
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a) Basic validation could include checking to see if the file is well formed, using some global identifiers to recognize that the file exists in the system and so on.

b) Ontology alignment will be done using PROMPT. Once this functionality is implemented, we will use PROMPT to implement advanced validation, such as performing diffs to recognize if an ontology that has been uploaded is substantially identical to an existing ontology and alert the user.

c) The OBO librarian will review submitted ontologies, and will also determine if the categorization of the ontologies provided by the submitter is appropriate, in addition to other metadata. The librarian could provide feedback about the ontology to submitter.
d) The conversion and indexing services will be done using the lexgrid services. The services include creating Lucene indices which enable us to do “sounds like” searches.

Various visualization methods will be used to visualize the differences between the ontology versions and the list of ontologies.
The Protégé API will be used to Load and access an ontology in our initial architecture plan.
IV Searching
· Search occurs across all OBO ontologies; user can restrict search to particular ontologies.
· Various ways will be provided to visualize the results in graph, tree, list formats.
V Integrating OBD and OBO
· Instance data can be created only for ontologies in the OBO.
VI Discussion List



Currently, all discussion related to ontology authoring occurs via email threads disconnected from the ontology itself. Our initial plan is to link these discussions to the ontology classes to which they pertain, which will assist with ontology provenance.  
VII Tracking System
HelpDesk functionality will be provided where users’ queries and issues will be addressed. This could include any bug in the system or any other OBO related queries.
VIII APPENDIX: Proposed Metadata.
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" xmlns="http://smi.stanford.edu/2006/01/ontoMetaData" xmlns:dc="http://purl.org/dc/elements/1.1/" xmlns:dcterms="http://purl.org/dc/terms/"


targetNamespace="http://smi.stanford.edu/2006/01/ontoMetaData" elementFormDefault="qualified">


<xs:import namespace="http://purl.org/dc/elements/1.1/" schemaLocation="http://dublincore.org/schemas/xmls/qdc/2003/04/02/dc.xsd"/>


<xs:import namespace="http://purl.org/dc/terms/" schemaLocation="http://dublincore.org/schemas/xmls/qdc/2003/04/02/dcterms.xsd"/>


<xs:import namespace="http://www.w3.org/XML/1998/namespace" schemaLocation="http://www.w3.org/2001/03/xml.xsd"/>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- ontology_descriptions






   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:element name="ontology_descriptions">



<xs:annotation>




<xs:documentation>A collection of ontology descriptions.</xs:documentation>



</xs:annotation>



<xs:complexType>




<xs:sequence>





<xs:element minOccurs="1" maxOccurs="unbounded" ref="ontology_description"/>




</xs:sequence>



</xs:complexType>


</xs:element>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- ontology_description 






   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:element name="ontology_description">



<xs:annotation>




<xs:documentation>A description of the contents, source, etc. of an ontology</xs:documentation>



</xs:annotation>



<xs:complexType>




<xs:sequence>





<xs:element ref="concise_name"/>





<xs:element ref="display_label" minOccurs="0"/>





<xs:element ref="default_language" minOccurs="0"/>





<xs:element ref="supported_language" minOccurs="1" maxOccurs="unbounded"/>





<xs:element ref="dc:rights" minOccurs="0"/>





<xs:element ref="dc:description"/>





<xs:element name="authority" type="authority"/>





<xs:element name="core_format" type="format_description"/>





<xs:element ref="download_url" minOccurs="0"/>





<xs:element name="about" type="about" minOccurs="0"/>





<xs:element name="version_info" type="version_infoType" minOccurs="0" maxOccurs="unbounded"/>





<xs:element name="dependency" type="ontology_reference" minOccurs="0" maxOccurs="unbounded"/>




</xs:sequence>



</xs:complexType>


</xs:element>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- download_url








   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:element name="download_url" type="dcterms:URI" substitutionGroup="dc:source">



<xs:annotation>




<xs:documentation>





If a submitter maintains the primary copy of the ontology





outside obo, they must provide an exact URL path to the file, which





must conform to core_format. This is a pointer to the "live"





ontology, which may be changing daily or hourly! To point at a stable





release, see version_info, below.





If the submitter maintains the copy inside OBO, then the path can





be local to the main OBO root.





If the submitter is uploading an ontology release, then this can





be left blank, as it is not applicable (a path is assigned automatically)




</xs:documentation>



</xs:annotation>


</xs:element>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- download_infoType








   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:complexType name="download_infoType">



<xs:annotation>




<xs:documentation>





cbio will provide downloading in a variety of formats as part of its service





see http://www.fruitfly.org/~cjm/obo-download for a prototype.





we also want to give people the option of hosting their own download areas.





for example, certain groups may wish to provide custom mappings to OWL





(for example, there are a number of different ways of mapping the FMA to OWL





 and this probably goes for other ontologies)





 zero-or-more download_infos may be attached to a version.





 Download_url MUST point to a STABLE file containing the ontology in 





 the same format as specified in the download_format field




</xs:documentation>



</xs:annotation>



<xs:sequence>




<xs:element name="download_format" type="formatType"/>




<xs:element ref="download_url"/>



</xs:sequence>


</xs:complexType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- versionType








   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:simpleType name="versionType">



<xs:annotation>




<xs:documentation>





Version of the ontology.





no two versions of an ontology can have the same value for this field.





Q: Do we want to break down the version field? For example, into





major and minor version, plus tag?




</xs:documentation>



</xs:annotation>



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




<xs:minLength value="1"/>



</xs:restriction>


</xs:simpleType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- version_tagType







   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:simpleType name="version_tagType">



<xs:annotation>




<xs:documentation>





Submitters can attach a short name to a version. This is common





practice in software releases, but not in ontologies. However, we





want to offer it nontheless. Example tags might be "production", "staging", etc.




</xs:documentation>



</xs:annotation>



<xs:restriction base="xs:string"/>


</xs:simpleType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- version_notesType








   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:complexType name="version_notesType">



<xs:annotation>




<xs:documentation>





Sometimes it can be useful to attach a short description or even





an abstract to a release. this can be stored locally (in the string)





or externally (in the URL) or both. If a URL is specified this





must be a stable link to version-specific notes




</xs:documentation>



</xs:annotation>



<xs:simpleContent>




<xs:restriction base="urlReference"/>



</xs:simpleContent>


</xs:complexType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- version_statusType







   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:simpleType name="version_statusType">



<xs:annotation>




<xs:documentation>





The status of a particular version of an ontology





TBD: should probably be replaced by an enumeration




</xs:documentation>



</xs:annotation>



<xs:restriction base="xs:string"/>


</xs:simpleType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- version_infoType







   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:complexType name="version_infoType">



<xs:annotation>




<xs:documentation>





The data below is per-version. The submitter will still have to provide





information here when submitting the initial version.





one-or-more version_infos can be attached to any one ontology. 




</xs:documentation>



</xs:annotation>



<xs:sequence>




<xs:element name="version" type="versionType"/>




<xs:element name="version_tag" type="version_tagType" minOccurs="0"/>




<xs:element name="version_notes" type="version_notesType" minOccurs="0"/>




<xs:element name="status" type="version_statusType" minOccurs="0"/>




<xs:element name="download_info" type="download_infoType" minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>



<xs:attribute name="is_current" use="required" type="xs:boolean">




<xs:annotation>





<xs:documentation>







This should be filled in automatically. Only one version can







be current at any one time






</xs:documentation>




</xs:annotation>



</xs:attribute>


</xs:complexType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- Class: concise_name






   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:element name="concise_name" type="concise_nameType" substitutionGroup="dcterms:alternative"/>


<xs:complexType name="concise_nameType">



<xs:annotation>




<xs:documentation>





A short and unique name for the ontology. An example would be





"zebrafish_anatomy". It is strongly encouraged to keep this the





same as the ontology filename (with suffix stripped). If the ontology





is maintained in obo format, then this must match the obo "namespace" tag





used throughout the file




</xs:documentation>



</xs:annotation>



<xs:simpleContent>




<xs:restriction base="dc:SimpleLiteral">





<xs:simpleType>






<xs:restriction base="xs:NCName"/>





</xs:simpleType>




</xs:restriction>



</xs:simpleContent>


</xs:complexType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- Class: display_label






   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:element name="display_label" substitutionGroup="dc:title">



<xs:annotation>




<xs:documentation>





This is how the ontology submitter would like the ontology name to





appear to people browsing OBO. It should not be too lengthy 





(256 chars maximum, users encouraged to use less). It can contain





spaces, unicode characters, etc. It should be unique to avoid confusion.





this field is optional - software should use 'concise_name' as the display





label if display label is not explicitly provided




</xs:documentation>



</xs:annotation>


</xs:element>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- Class: default_language





   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:element name="default_language" substitutionGroup="dc:language">



<xs:annotation>




<xs:documentation>





The default (or only) language used in the ontology.  Most, but not all, ontologies will





have a dafault language.  If omitted, the ontology is considered multilingual.




</xs:documentation>



</xs:annotation>


</xs:element>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- Class: supported_language





   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:element name="supported_language" substitutionGroup="dc:language">



<xs:annotation>




<xs:documentation>





A language that is at least partially supported in the supplied ontology.




</xs:documentation>



</xs:annotation>


</xs:element>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- idspace_short






   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:simpleType name="idspace_short">



<xs:annotation>




<xs:documentation>idspace_short





this is a short identifier space that uniquely identifies this authority





within OBO. Examples: GO, CL, MA, OBO_REL, ChEBI





An additional constraint for OBO format 





is that all terms/classes in this ontology must





use this prefix for all the IDs they control.





Note that in RDF/OWL, it is the long form (see below) that is required





by the RDF/OWL language specification. However, ontologies maintained in OWL





MUST still provide this short form of the ID space.




</xs:documentation>



</xs:annotation>



<xs:restriction base="local_name_reference"/>


</xs:simpleType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- Element: idspace_uri






   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:simpleType name="idspace_uri">



<xs:annotation>




<xs:documentation>





This is the long form of the ID space, above. It must be a valid URI.





It has the exact same semantics as an XML namespace.





as such it will be globally unique





Ontology submitters are not required to specify this (they may not





have knowledge of URIs and XML namespaces).





if not specified will default to the default OBO URN which will probably be





urn:lsid:bioontology.org:&lt;IDSPACE_SHORT&gt;





for example, OBO-Cell would be






urn:lsid:bioontology.org:CL





This means that a CL term such as CL:0000001 would have the URI






urn:lsid:bioontology.org:CL:0000001






(although CL may choose to provide a non-default idspace_uri)




</xs:documentation>



</xs:annotation>



<xs:restriction base="xs:anyURI"/>


</xs:simpleType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- idspaceType








   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:complexType name="idspaceType">



<xs:annotation>




<xs:documentation>The combination of the idspace short name and URI</xs:documentation>



</xs:annotation>



<xs:simpleContent>




<xs:extension base="idspace_uri">





<xs:attribute name="idspace" type="idspace_short"/>




</xs:extension>



</xs:simpleContent>


</xs:complexType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- local_name









   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:simpleType name="local_name_reference">



<xs:annotation>




<xs:documentation>





A locally unique identifier that defines a language, authority, source, etc. within a given namespace.




</xs:documentation>



</xs:annotation>



<xs:restriction base="xs:NCName"/>


</xs:simpleType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- local_name_definition






   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:complexType name="local_name_definition">



<xs:annotation>




<xs:documentation>A local name and an associated description or URI that defines the name in a given





context. If the URI isn't supplied, the local name is declared but not defined.</xs:documentation>



</xs:annotation>



<xs:simpleContent>




<xs:extension base="xs:anyURI">





<xs:attribute name="local_name" type="local_name_reference"/>




</xs:extension>



</xs:simpleContent>


</xs:complexType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- urlReference








   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:complexType name="urlReference">



<xs:annotation>




<xs:documentation>The combination of a URL and an optional anchor</xs:documentation>



</xs:annotation>



<xs:simpleContent>




<xs:extension base="xs:string">





<xs:attribute name="url" type="xs:anyURI"/>




</xs:extension>



</xs:simpleContent>


</xs:complexType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- contactInformation







   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:complexType name="contactType">



<xs:annotation>




<xs:documentation>





A contact must be provided, with a valid email (which may be a mail list)





should we have something to protect people from spam harvesters here?   





multiple contacts of different types may be listed (is this overkill?)





e.g. discussion list, questions, help




</xs:documentation>



</xs:annotation>



<xs:simpleContent>




<xs:extension base="xs:string">





<xs:attribute name="email" type="xs:string"/>





<xs:attribute name="emailType" type="xs:string"/>




</xs:extension>



</xs:simpleContent>


</xs:complexType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- publication








   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:complexType name="publicationType">



<xs:annotation>




<xs:documentation>





This type currently allows all of the types in the Dublin Core Elements or Terms class.  For





guidelines on creating publication references, see: <a href="http://dublincore.org/documents/dc-citation-guidelines/">Dublin Core Bibliographic Citation Guidelines</a>




</xs:documentation>



</xs:annotation>



<xs:complexContent>




<xs:extension base="dcterms:elementOrRefinementContainer"/>



</xs:complexContent>


</xs:complexType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- about









  
 -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:complexType name="about">



<xs:annotation>




<xs:documentation>these fields describe how to find out more about the ontology</xs:documentation>



</xs:annotation>



<xs:sequence>




<xs:element name="homepage" type="urlReference" minOccurs="0"/>




<xs:element name="documentation" type="urlReference" minOccurs="0">





<xs:annotation>






<xs:documentation>if blank, assumed to be available directly on homepage</xs:documentation>





</xs:annotation>




</xs:element>




<xs:element name="contact" type="contactType" minOccurs="1" maxOccurs="unbounded"/>




<xs:element name="publication" type="publicationType" minOccurs="0"/>



</xs:sequence>


</xs:complexType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- authority









   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:complexType name="authority">



<xs:annotation>




<xs:documentation>





Each ontology is "owned" by an authority. Typically there is a 1-1





relationship between an authority and an ontology, but this is not





always the case. GO consists of 3 ontologies, EVOC consists of 6 or 7.





However, an ontology cannot be shared between authorities. There is always





a single authority for any ontology





Authority (in the sense we use it here) always corresponds to an ID space.





only that authority can assign IDs in this ID space




</xs:documentation>



</xs:annotation>



<xs:sequence>




<xs:element name="idspace" type="local_name_definition"/>




<xs:element name="about" type="about"/>



</xs:sequence>


</xs:complexType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- format










   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:element name="format" type="formatType" substitutionGroup="dc:format"/>


<xs:complexType name="formatType">



<xs:simpleContent>




<xs:restriction base="dc:SimpleLiteral">





<xs:simpleType>






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







<xs:enumeration value="obo_text"/>







<xs:enumeration value="obo_xml"/>







<xs:enumeration value="OWL-DL"/>







<xs:enumeration value="OWL-Full"/>







<xs:enumeration value="Protege"/>






</xs:restriction>





</xs:simpleType>





<xs:attribute ref="xml:lang" use="prohibited"/>




</xs:restriction>



</xs:simpleContent>


</xs:complexType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- format_description







   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:complexType name="format_description">



<xs:annotation>




<xs:documentation>Format and version of a resource</xs:documentation>



</xs:annotation>



<xs:sequence>




<xs:element ref="format"/>




<xs:element name="format_version" type="xs:string" minOccurs="0"/>




<xs:element name="format_notes" type="xs:string" minOccurs="0"/>



</xs:sequence>


</xs:complexType>


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<!-- ontology_reference







   -->


<!-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -->


<xs:complexType name="ontology_reference">



<xs:annotation>




<xs:documentation>Reference to a idspace URI, name and optional version</xs:documentation>



</xs:annotation>



<xs:sequence>




<xs:element name="reference_idspace" type="local_name_definition"/>




<xs:element name="version" type="versionType" minOccurs="0"/>



</xs:sequence>


</xs:complexType>

</xs:schema>
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