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Abstract 

This guide is intended for the developers of Reference Data (Ref Data) for use in a DEX-based data exchange implementation.  This includes developers of standardized Reference Data published through the PLCS OASIS Technical Committee as well as organization- or project-specific Reference Data developed as part of a DEX implementation project.

Overview 

The standardized PLCS Reference Data is made up of several related datasets:

· a representation of the PLCS EXPRESS schema;

· the use of a subset of the Dublin Core meta-data elements and terms for internal management of the Reference Data (e.g.  creator and date modified);

· the Reference Data itself, which may include Classes, a Class hierarchy, Properties of the Classes and Instances or Individuals based on the Classes and relationships that specify which Reference Data elements are applicable for which PLCS EXPRESS schema elements;

· an overarching Reference Data Library dataset that combines the other datasets constituting the complete library.

Each organization or project may extend the standardized Reference Data.  Extensions are defined by importing the complete Reference Data Library and adding organization- or project-specific Subclasses of the standardized Reference Data Classes.  Extensions are intended to be managed in separate datasets and only merged back into the standardized PLCS Reference Data as part of a harmonization, integration and revision process.

Information Technology for Publishing the Reference Data 

The standardized PLCS Reference Data is created and published using the W3C Web Ontology Language called OWL.  OWL became a W3C Recommendation in February 2004.  Each dataset making up the standardized Reference Data is an OWL ontology itself.  Each OWL ontology imports other ontologies as required.  The Reference Data Library OWL ontology simply imports all the other ontologies grouping them together in order to make extension simple.  It is intended that organization- or project-specific extensions to the standardized Reference Data are created in their own OWL ontologies.

While OWL may have any of several formats, the OWL XML syntax is used for the PLCS Reference Data.  This allows the use of XML-related languages and tools for the creation and management of the Reference Data.

OWL is by-design a Web-enabled technology and so publication of the standardized PLCS Reference Data is simply making the OWL files available on the Web.  References to the Reference Data are made using Uniform Resource Identifiers (URIs).  A Web address (or URL) is a specific kind of URI.

A Reference Data Development Tool 

The PLCS DEX Reference Data OWL ontologies were developed using an open-source software application called Protégé and its OWL Plug-in (http://protege.stanford.edu/plugins/owl/).  Protégé(http://protege.stanford.edu/) is freely available and was created by Stanford University with support from numerous supporters.  The March 2004 initial publication of the PLCS Reference Data used Protégé 2.1 Beta Build 176 and OWL Plug-in Build 97.  The development of Protégé and the OWL Plug-in continues and so care should be taken to test any newer releases before committing to their use for Reference Data development.

References 

The Protégé Ontology Editor and Knowledge Acquisition System, (http://protege.stanford.edu/) Standford University, USA.

W3C Web Ontology Language Guide (http://www.w3.org/TR/owl-guide/) 

	Overview of OWL for Reference Data Development


Introduction 

The OWL language has many capabilities.  This section is a brief overview of the subset of the OWL language used for defining the PLCS Reference Data and does not attempt to cover the entire language.  The OWL language is layered over other W3C languages each adding specific capabilities:

· XML – the syntax for publication and exchange of OWL 

· XML Schema – the datatypes for OWL literal values 

· Resource Description Framework (RDF) – a language for relating descriptions to Web resources, whose underlying model is a “Resource-Property-Value” triple where Resources are specified using a Uniform Resource Identifier (URI) and a Value may be a literal or URI.  The Resouce-Proprety-Value triple is formally specified as the Subject-Predicate-Object triple in the RDF standard.  Resource-Property-Value is just simpler terminology.  
· Resource Description Framework Schema (RDFS) – adds concepts like Class and Generalization RDF for defining simple vocabularies.  
OWL then pulls together the bits from these other W3C standards and adds more powerful concepts for defining vocabularies, set theory concepts, individuals and the rest.  Because of this layering, the XML Namespaces associated with these other standards appear in OWL XML documents.

OWL Do I Use? 

As a kind of conformance class or to allow levels of implementation, there are three kinds of OWL specified in the standard: OWL Lite, OWL DL and OWL Full.  OWL DL builds on OWL Lite, and OWL Full builds on OWL Full.  For the purposes of created Reference Data, OWL DL is the kind of OWL we would like to use.  The “DL” in OWL DL is “Description Logic”.  There are reasoners and inference engines that understand DL but far fewer understand OWL Full.  Therefore, the decision to use OWL DL is a purely practical choice.  The software tools supporting OWL can report whether the ontology is DL or not.

OWL Concepts 

The core concepts in OWL used for specifying the PLCS Reference Data are:

· Ontology– a representation of knowledge about things in the world and their relationships.  An ontology also defines a namespace (in both the general sense of a domain within which names are unique and in the XML sense of a URI and a prefix).  An ontology is fundamentally the same concept as a model or schema.  
· Class– a concept in a domain.  Classes may have members.  
· subClassOf– relates a more specific Class to a more general Class.  All members of the more specific Class, or Subclass, are also members of the more general Class.  
· ObjectProperty– a property that is a relationship between Classes.  The domain of an ObjectProperty a Class that has the property and the range is the Class that is the type of the property.  
· DatatypeProperty– a property with a simple datatype.  The domain of a DatatypeProperty is the Class that has the property and the range is the XML Schema datatype that is the type of the property.  
· AnnotationProperty– properties not of the Ontology, Classes, etc.  but metadata used for the management of the Ontology, Classes, etc.  (e.g.  a version identifier).  
· Individual– a member of one or more Classes.  An Individual has the properties of all the Classes of which it is a member, including those inherited through the Class hierarchy defined by the subClassOf relationship.  Each property of an Individual may be assigned a literal value or may refer to a resource (e.g.  Individual).  
· import– the mechanism by which one Ontology uses another.  Imported Ontologies cannot be changed in the importing Ontology and the entire Ontology is included.  Terms from the imported Ontology are distinguished from terms in the importing Ontology by the use of the XML Namespace associated with the imported Ontology.  
How Do I Say That in OWL? 

This section explains how to specify some typical modeling concepts using OWL.  While OWL is similar in nature to other languages such as EXPRESS or UML, it has its own focus.  Therefore, every concept modelers use in those languages is not necessarily available in OWL.

· Mutually Exclusive Subclasses (EXPRESS ONEOF) – owl:disjoint is the relationship used in OWL to specify that a set of subclasses are mutually exclusive.  
· Abstract Class (EXPRESS ABSTRACT SUPERTYPE) – OWL has no built-in capability to specify that a Class is abstract.  
· Complete Set Of Subclasses (EXPRESS TOTALOVER) – In order to specify that all of the possible subclasses of a Class have been defined, the superclass is defined to be the Union of the subclasses.  This does not take the place of also specifying that the subclasses using the owl:subClassOf relationship.  
<owl:Class rdf:about="#HumanBeing">

  <owl:equivalentClass>

    <owl:Class>

      <owl:unionOf rdf:parseType="Collection">

        <owl:Class rdf:about="#MalePerson"/>

        <owl:Class rdf:about="#FemalePerson"/>

      </owl:unionOf>

    </owl:Class>

  </owl:equivalentClass>

</owl:Class>

<owl:Class rdf:about="#MalePerson">

  <rdfs:subClassOf rdf:resource="#HumanBeing"/>

  <owl:disjointWith rdf:resource="#FemalePerson"/>

</owl:Class>

<owl:Class rdf:about="#FemalePerson">

  <rdfs:subClassOf rdf:resource="#HumanBeing"/>

  <owl:disjointWith rdf:resource="#MalePerson"/>

</owl:Class>
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	Overview of Procedures for PLCS Reference Data Development Using OWL


Introduction 
The creation of Reference Data is very similar to any other modeling exercise.  The procedures to be used are therefore similar to those for the collaborative development of information models.  The basic concepts are: 

· Each developer has control of their own work-space which is an extension to the group work-space.  
· Each Reference Data item goes through a process of increased consensus, level of stability and control.  
· There is a defined development process to be followed including tasks such as creation, review, raising issues, agreeing resolutions and incorporating resolutions.  
· Team members play various roles during the process (e.g.  creator, reviewer).  
· After the team processes are completed, the Reference Data must be agreed within the OASIS PLCS TC based on OASIS guidelines.  Once that has occurred, then the OASIS standards-making process takes over.  
The purpose of the PLCS DEX Reference Data is to add semantics to an already existing model, the AP239 Product Life Cycle Support schema.  At the end of the day, adding semantics to that schema is the goal, not creating an isolated, green field ontology covering the scope of PLCS.  It is also the case that some of the Reference Data is to be adopted and adapted from existing standards.  Therefore, allowing different viewpoints on the same concepts in the AP239 schema needs to be taken into account.  For these reasons, the RD development process defines the RD development steps within the context of DEX development.  It is possible to define RD outside the scope of a DEX, however that task is expected to be more difficult until the point in time when the framework within which the RD must be created is mature and stable.  
The guidelines spelled out in this document are not frozen.  Continuous improvement in the Reference Data development process is expected as experience is gained.  If at any point, the guidelines make the process unnecessarily cumbersome, they should be reviewed and modified accordingly.  
These guidelines do not include those steps required by OASIS define a standard.  The OASIS standards process states that the following: 

· Before the TC can submit its Committee Draft to OASIS membership for review and approval as an OASIS Standard, the TC must conduct a public review of the work.  The decision by the TC to submit the work for public review requires a majority vote.  The review must be announced by the TC Administrator on the OASIS members mail list and optionally on other public mail lists.  Review must take place for a minimum of 30 days, during which time no changes may be made to the document.  Comments must be collected via the TC's archived public comment facility.  The TC must record the comments received as well as the resolution of those comments.  
Types of Reference Data 
There are two types of Reference Data applicable to PLCS DEX usage scenarios: 

1. PLCS standard Reference Data published through the OASIS PLCS Technical Committee.  This is the Reference Data that all PLCS implementations must be able to support and that is the basis for the second type of Reference Data.  
2. Extensions to the standard Reference Data.  These may be shared, and perhaps standardized, across an industry sector, or may be project-, contract- or company-specific.  
RD Development process 
In this section, the concept of the steps involved is described first.  Once the concepts are understood, then the specifics of managing the process and the OWL files involved are described.  The tasks involved in the managing process should always be considered with the more conceptual step in mind.  
The concepts 
The basic steps involved in developing the PLCS standard Reference Data are as follows: 

1. Once the subset of the PLCS schema to be used for a DEX is defined, then the scope of the required RD is known - the RD will be subclasses of the classifiable entity types included within the DEX.  Additionally, the RD must be appropriate to the usage scenario of the DEX.  
2. Once the scope of the RD is identified, existing sources for RD (including the PLCS standard and non-standard RD) that may be adopted or adapted are investigated and the applicable RD is identified.  If the existing RD does not satisfy the DEX requirements, then new RD must be created.  
3. For each new or existing Class to be added to the RD, where it fits in the PLCS schema or an existing class of which it is a subclass must be identified.  It is possible that a class may have more than one superclass (i.e.  multiple inheritance is possible).  
4. Given the superclass(es) and sibling classes of the class in question, the definition of the class is written such that its usage is clear and helps users decide when to use the class and when not to use the class.  
5. The class is added to the developer’s ontology and the tasks involved in managing the process are applied.  Each class must also have the required annotation created at this point in order to support the management of the RD Library as a whole.  
It is often the case that the above steps are performed in a workshop.  A process of recording the results of the above steps should be adopted for the workshop so that decisions are not lost.  Unless a minor change is made, these should be recorded outside the RD itself, or at least only on a local copy of the RD used only for the workshop.  Trying to apply change to an ontology during the workshop may affect other issues and decisions in a workshop are often overturned upon deeper review.  
The details 
The tasks involved in managing the development process are as follows: 

1. Individual modelers develop reference data as part of the appropriate DEX team but within their own OWL file.  This involves developing classes including their definition and relevant annotation properties.  (See ??).  The class needs to be placed in the correct place in the RD class hierarchy.  This involves making classes subclasses of the EXPRESS OWL classes or of an existing RD class.  
2. The classes developed by the modelers are then reviewed by the team comprising the modeler who developed the reference data, a business user from the DEX team and at least one other modeler not involved in the development of that class; This review involves checking that: 

· the required annotation properties are used; 

· the class definition is understandable and unambiguous; 

· the class is a subclass of the appropriate PLCS schema classes (directly or indirectly through other RD classes); 

· the class is a subclass of all appropriate RD classes 

· the class does not replicate other classes within the same context.  Because of the possibility of PLCS adoption of multiple existing standards covering the same scope, it is possible that the class may overlap with classes defined in other standards.  For example, both DEF STAN 00-60 and NATO standards may result in classes that are subclasses of the PLCS entity type "product" and those classes may overlap.  However, in that case, the classes that overlap are not considered to be "within the same context".  Note that it is possible to classify the same data instance any number of times in a DEX-based data exchange so both the 00-60 and NATO classes might be used at the same time.  
3. The results and the rationale of the review are recorded in an issue log with the classes either deleted, or accepted as PLCS proposed reference data and the class is moved from the modelers OWL file to the plcs-proposed OWL file signifying it has been agreed by the immediate DEX team.  
4. A similar review cycle then occurs but on a wider scale involving the same roles but from other DEX teams.  This supports the harmonization of RD across DEXs.  
5. The results and the rationale of the broader review are recorded in an issue log with the classes either deleted, or accepted as PLCS registered reference data and the class is moved from the plcs-proposed OWL file to the plcs-registered OWL file signifying it has been agreed across the DEX teams.  This also signifies that the RD will be included in the next publication of the RDL through the OASIS processes.  
6. At some point the plcs-registered RD is frozen, a new version of the plcs-rdl is created into which the registered RD is migrated, and the set of OWL files that make up the PLCS Reference Data Library are published for internal ballot; 

7. The ballot closes and the ballot comment are reviewed and addressed.  
8. Following ballot comment resolution, the set of OWL files that make up the PLCS Reference Data Library are published as an OASIS standard incrementing the Version of the entire RDL as appropriate (either a point release of an existing version or as a new major version).  
OWL files 
In order to manage this process, the OWL files have been structured as shown in Figure 1.  The green boxes show OWL files that have been agreed at some level of consensus.  The yellow boxes show the OWL files that are being developed be the individual modelers.  
All of the OWL files are developed as part of the Sourceforge DEXLIB project: (http://sourceforge.net/projects/dexlib) and managed under CVS control: (http://cvs.sourceforge.net/viewcvs.py/dexlib/dexlib/data/refdata/plcs_owl/).  
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Figure 1 —  RDL OWL file structure 

The PLCS reference data comprises of the following OWL files: 

plcs-dcterms.owl (../../data/refdata/plcs_owl/plcs-dcterms.owl) 

The Dublin core terms used by PLCS represented as OWL classes.  
plcs-dc.owl 

(../../data/refdata/plcs_owl/plcs-dc.owl) The Dublin Core elements used by PLCS represented as OWL classes.  
plcs-arm-lf-express.owl (../../data/refdata/plcs_owl/plcs-arm-lf-express.owl) 

The PLCS EXPRESS represented as OWL classes.  The reference data is subclasses of these EXPRESS classes.  
plcs-rdl.owl (../../data/refdata/plcs_owl/plcs-rdl.owl) 

The OWL ontology that is the PLCS reference data.  This is the reference data that has been standardized.  This file imports from: plcs-arm-lf-express.owl (../../data/refdata/plcs_owl/plcs-arm-lf-express.owl) 

plcs-registered.owl (../../data/refdata/plcs_owl/plcs-registered.owl) 

The OWL ontology that is the PLCS reference data.  This is the reference data that has been agreed by the PLCS OASIS TC as standard reference data and has been registered for inclusion in the standard at the next release.  (I.e.  the contents of plcs-registered.owl will be copied to plcs-rdl.owl) 

plcs-proposed.owl (../../data/refdata/plcs_owl/plcs-proposed.owl) 

The OWL ontology that is the PLCS reference data.  This is the reference data that has been proposed to the PLCS OASIS TC as standard reference data.  Once agreed, it will be registered for inclusion in the standard at the next release.  (I.e.  the contents of plcs-proposed.owl will be copied to plcs-registered.owl) 

NOTE    In order for DEXlib to recognize and process the individual modelers OWL file, they must be registered in: (../../data/refdata/plcs_owl/rdl_index.xml) 

OWL developer files 
Each developer will have their own developer file, as shown in Figure 1.  
The following stages are required to add a new developer files: 

1. Create the developer files and store it in: dexlib/data/refdata/plcs_owl/plcs-rdl-XYZ.owl where by convention X is the first character of the developer’s first name, Y is the first character of developer's surname, and Z is the last character of developer's surname.  
The file should contain the following.  Note the XYZ should be replaced accordingly.  
<?xml version="1.0"?>

<rdf:RDF

    xmlns="http://www.plcs.org/plcs-rdl-XYZ#"

    xmlns:rd-ext="http://www.plcs.org/plcs-existing#"

    xmlns:rd-prp="http://www.plcs.org/plcs-proposed#"

    xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"

    xmlns:owl="http://www.w3.org/2002/07/owl#"

    xmlns:rdl="http://www.plcs.org/plcs-rdl#"

    xmlns:schema="http://www.plcs.org/plcs-arm-lf-express#"

    xmlns:dcterms="http://purl.org/dc/terms/"

    xmlns:rd-reg="http://www.plcs.org/plcs-registered#"

    xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"

    xmlns:xsd="http://www.w3.org/2001/XMLSchema#"

    xmlns:dc="http://purl.org/dc/elements/1.1/"

  xml:base="http://www.plcs.org/plcs-rdl-XYZ">

  <owl:Ontology rdf:about="">

    <dc:source>OASIS Product Life Cycle TC</dc:source>

    <owl:imports rdf:resource="http://www.plcs.org/plcs-proposed"/>

    <owl:versionInfo>$Id: rd-guidelines.xml,v 1.21 2005/02/02 12:18:46 robbod Exp $</owl:versionInfo>

  </owl:Ontology>

</rdf:RDF>

2. Update the ont_policy file (dexlib/data/refdata/plcs_owl/ont_policy.rdf) with a reference to the new OWL file.  This is necessary in order to enable Protégé to use the versions of the OWL file from your machine as opposed to trying to import them from the internet.  
<OntologySpec>

    <!-- PLCS local version of the individual developers PLCS Ref Data Library (including Properties) -->

    <publicURI rdf:resource="http://www.plcs.org/plcs-rdl-15288" />

    <altURL    rdf:resource="&plcs-rdl-15288.owl" />

    <language  rdf:resource="http://www.w3.org/2002/07/owl" />

    <prefix    rdf:datatype="&xsd;string">rdl-bhs</prefix>

</OntologySpec>

NOTE    To see the file in Protégé don't forget to copy the dexlib/data/refdata/plcs_owl/ont-policy.rdf to wherever you have installed Protégé (e.g.: Protege_3.0_beta/plugins/edu.stanford.smi.protegex.owl/ont-policy.rdf) 

3. Register your OWL file with the reference library.  This is done by adding your file to: dexlib/data/refdata/plcs_owl/rdl_index.xml 

Managing the development process 
Issue management 

Issues can be raised against classes at any stage during the development of the reference data and recorded in an issue log.  Details are provided in a separate section.  
Versioning Ontologies 
When the set of OWL files that make up the PLCS reference data are published, each file will have a version number associated with it that is incremented.  The first version will be "1.0" and minor revisions will follow as "1.1", "1.2", etc. until such a point as a major release of the RDL is planned.  At that point, the RDL "2.0" will be released.  Note that the version of a particular class within the RDL is independent of the version of the entire RDL as a whole (i.e.  RDL 1.1 may contain classes that are unchanged and therefore are at Class version 1.0).  
The OWL files developed as PLCS reference data are placed under configuration management using CVS.  Consequently, CVS will manage the versioning of a file every time it is committed to CVS.  
This is done by setting the annotation property owl:versionInfo to be: $Id: rd‑guidelines.xml,v 1.21 2005/02/02 12:18:46 robbod Exp $ which will be automatically updated by CVS when the file is checked in.  e.g.  
     <owl:versionInfo rdf:datatype="http://www.w3.org/2001/XMLSchema#string">

       $Id: rd-guidelines.xml,v 1.21 2005/02/02 12:18:46 robbod Exp $

     </owl:versionInfo>

Versioning classes 

Each class will have a version number associated with it.  The form of the version will be "n.n" and for the initial release of the RDL all classes will be version "1.0".  Following updates that do not change the fundamental nature of the class will cause in increment in the second level of the version (i.e.  "1.0" to "1.1", etc.).

Naming classes 
The class names must be unique within the context of the entire Reference Data Library.  Given that the practice in the ontology community is to give meaningful names (i.e.  URI fragment identifiers) for classes, the PLCS RD class names follow that practice.  
As the class names are also part of a URI in the OWL language, they may not contain spaces or special characters.  The convention for the name is that the first character of the first word is upper case and all other characters are lower case.  Words in the class name are separated by the underscore character.  
Other general guidelines/practices include the following.

· It is not recommended to put the word class or category or classification in the name of the class.  (e.g.  a subclass of "Activity" is not "Maintenance_task_class" but "Maintenance_task").  
Class definitions 
From a user viewpoint, a good definition is straightforward to understand from the text of the definition, does not use any specialist terminology, nor require any specialist knowledge.  
The definition associated with an RD class may be seen by PLCS application users and therefore should take into account the DEX(s) and PLCS entity type(s) that are its context.  
Class status 
A class can be in one of the following possible states: 

Development 

While not really a formal status, the class exists within one of the RD developer OWL files available on DEXLib.  For example, the class might be defined in plcs-rdl-rbn.owl(../../data/refdata/plcs_owl/plcs-rdl-rbn.owl).  
Proposed 

The RD has been reviewed by the DEX team and upgraded to a status of "Proposed".  The class will be removed from the RD developer OWL file and moved to the Proposed OWL file (i.e.  plcs-rdl-proposed.owl(../../data/refdata/plcs_owl/plcs-proposed.owl)) 

Registered 

The has been RD reviewed by the larger PLCS TC and upgraded to a status of "Registered".  The class will be removed from the "Proposed" OWL file and moved to the "Registered" OWL file (i.e.  plcs-rdl-registered.owl(../../data/refdata/plcs_owl/plcs-registered.owl)) 

Published 

Once the RD Library as a whole has been through the OASIS standardization process and made available an official OASIS standard, it is made available to the public as an initial, or new, version of the OASIS PLCS TC Reference Data Library (i.e.  plcs-registered.owl(../../data/refdata/plcs_owl/plcs-registered.owl)).  No changes will occur to this RD until the next revision of the RDL is published (i.e.  until a version 1.1 is published to address issues raised on a version 1.0).  
Additional Annotation of Classes 
In conjunction with the OWL language itself, PLCS Reference Data is annotated and managed using another Web standard called The Dublin Core.  The use of the Dublin Core in PLCS RD is as OWL annotation properties.  Annotation properties are like comments in programming source code in that they have no effect on the technical content of the OWL ontology.  
Detailed guidance on the appropriate and required use of the Dublin Core as annotation of the ontology definition is found in a separate section of this help documentation.

RD Publication process 
The standard set of PLCS reference data has been balloted and the issues addressed, it is published as an OASIS standard.  This is achieved by making the set of OWL files that make up the reference data available at a specified URL (e.g.  http://www.plcsorg.inc).  The final URL has not yet been determined.  The change to all URIs within the RDL will be automated at the time of publication.  
	Guidance for PLCS RDL Developers


Introduction 

This section explains details of how to go about annotating the PLCS Reference Data.

Use of Annotation Properties 
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The Dublin Core is an industry standard for data about Web resources managed by the Dublin Core Metadata Initiative (DCMI).  Quoting from their Web site:

“The Dublin Core Metadata Initiative is an open forum engaged in the development of interoperable online metadata standards that support a broad range of purposes and business models.  DCMI's activities include consensus-driven working groups, global workshops, conferences, standards liaison, and educational efforts to promote widespread acceptance of metadata standards and practices.” 

For annotating PLCS Reference Data elements, only a subset of the Dublin Core Elements and Terms are required.  However, every Dublin Core Element or Term is not applicable to every PLCS Reference Data element.  For use in OWL, these terms are provided as OWL Annotation Properties.  An annotation property does not affect the semantics of the Ontology, Class or Property.  For PLCS RDL, annotation properties are used as part of the process of managing the library itself.

In addition to the Dublin Core, the OWL language has built-in Annotation Properties that Reference Data developers can use.

The following matrix shows what OWL Annotation Properties and Dublin Core Elements and Terms to apply.  The properties are hyperlinked to the resources on the Web where you will find their formal definitions.

Table — Use of Dublin Core 

	Annotation Property
	Brief Description
	On Ontology
	On Class
	On Property

	dc:creator (http://dublincore.org/documents/dcmi-terms/#creator) 
	person and organization
	Required
	Required
	Required

	dc:modified (http://dublincore.org/documents/dcmi-terms/#modified) 
	last date modified YYYY-MM-DD 
	Required
	Required
	Required

	dc:created (http://dublincore.org/documents/dcmi-terms/#created) 
	date created YYYY-MM-DD 
	Required
	Required
	Required

	dc:abstract (http://dublincore.org/documents/dcmi-terms/#abstract) 
	brief summary of content
	Required
	No
	No

	dc:title (http://dublincore.org/documents/dcmi-terms/#title) 
	formal name 
	Required
	No
	No

	dc:source (http://dublincore.org/documents/dcmi-terms/#source) 
	standard or resource from which element was taken, use multiple dc:source annotations if required
	Optional
	Required
	Optional

	owl:versionInfo (http://www.w3.org/TR/owl-ref/#versionInfo-def) 
	version and subversion identifier n.nn (e.g.  0.1 or 1.1 or 2.43).  Will be automatically set to 1.0 upon official publication of full RDL.
	Required
	Required
	Required

	rdfs:label (http://www.w3.org/TR/rdf-schema/#ch_label) 
	multi-language label
	No
	Optional
	Optional

	dc:references (http://dublincore.org/documents/dcmi-terms/#references) 
	Refers to any standard or other document referenced in the definition of the Reference Data item.  use multiple dc:references annotations if required
	No (or will be set automatically upon RDL publication)
	Optional
	Optional

	dc:dateAccepted (http://dublincore.org/documents/dcmi-terms/#dateAccepted) 
	The date the Reference Data item reached the "Registered" status in the PLCS RDL.
	No.
	Required when Registered
	Required when Registered

	dc:subject (http://dublincore.org/documents/dcmi-terms/#subject) 
	Add keywords or classification codes to classify a RD item.  Use multiple dc:subject annotations if required
	No.
	Optional
	Optional

	dc:issued (http://dublincore.org/documents/dcmi-terms/#issued) 
	Automatically added date of publication of entire PLCS RDL version.
	Automated
	Automated
	Automated

	dcterms:rightsHolder (http://dublincore.org/documents/dcmi-terms/#rightsHolder) 
	Used with rights to define any IPR
	Optional
	Optional
	Optional


dc:creator is The PLCS Modeler who created RD 

The Dublin Core term "creator" is the annotation to be used to define the person and organization who added the class to the RD Library.  The form of the dc:creator value should be first name, last name, comma, and then organization name (e.g. Rob Bodington, Eurostep).  
dc:created is the date creator added RD 

The Dublin Core term "created" is the annotation to be used to define the date that the creator added the RD to their work space (e.g.  YYYY-MM-DD).  
dc:modified is date of most recent change to RD item 

The Dublin Core term "modified" is the annotation to be used to define the date of the most recent change to the Reference Data item (e.g.  YYYY-MM-DD).  
dc:source is The original source of the RD 

The Dublin Core term "source" is the annotation to be used to define any standard or organization that originally created the class and is responsible for publishing it and controlling its development.  A unique name for any dc:source must be agreed by the RD developers.  
If the RD is entirely new, created by the PLCS modeler, then the dc:source should be set to read "PLCS RDL n.n" where "n.n" is the version of the PLCS Reference Data Library in which the RD first appeared (e.g.  PLCS RDL 1.0).  
At the time of publication of each version of the PLCS RDL, any RD that does not have a dc:source set will have that value set with the applicable "PLCS RDL n.n" by default.  
dc:dateAccepted is date Registered with PLCS 

The Dublin Core term "dateAccepted" is the annotation to be used to define the date that the RD item reached the Registered status in the PLCS RD development process.  The user is expected to set this date.  (e.g.  YYYY-MM-DD) 

dc:issued is date of OASIS Publication of the specified version of the RD item 

The Dublin Core term "issued" is the annotation to be used to define the date that the Reference Data item version was published as part of an official OASIS PLCS RDL version being published.  This date is not changed if the item did not change between PLCS RDL version n.nn and n.nn+1.  
This will be automatically set when a version of the PLCS RDL is published.

dc:language is the natural language 

The Dublin Core term "language" is the annotation to be used to define the natural language in which a label, definition or comment is made (e.g.  "en" for English).  
The two letter codes specified in ISO 629-2 shall be used (http://www.loc.gov/standards/iso639-2/langcodes.html) .
dc:publisher is OASIS PLCS TC 

The Dublin Core term "publisher" is the annotation to be used to define that OASIS PLCS TC published the RDL.  This will be set automatically upon official OASIS publication of a version of the RDL.  
dc:references is reference to another standard or document 

The Dublin Core term "references" is the annotation to be used to define any reference to another standard or document that appears as part of the definition of the RD item.  (e.g.  "ISO 10303-41").  
dc:rightsHolder is IPR holder 

The Dublin Core term "rightsHolder" is the annotation to be used to define who owns the Intellectual Property Rights, etc.  related to an RD item.  It is used in conjunction with "rights".  
dc:rights is IPR 

The Dublin Core term "rights" is the annotation to be used to define the Intellectual Property Rights, etc.  related to the RD.  It is used in conjunction with "rightsHolder".  
dc:subject is used for keywords and classification of RD 

The Dublin Core term "subject" is the annotation to be used to define the keywords or classifications codes (e.g.  class of class) related to an RD item.  Each keyword or classification code should be created in separate instances of "subject".  (e.g.  "Aircraft maintenance") 

dc:title is the title of an OWL ontology in the RD 

The Dublin Core term "title" is the annotation to be used to provide the title for an OWL ontology that is part of the RDL.  
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Issue management 
Issue logs 

Issues can be raised against classes at any stage during the development of the reference data.  
The issues are recorded in the issue log: issue log(../../data/refdata/plcs_owl/dvlp/issues.xml) 

Each issue has the following form: 

<issue

  id=""

  class=""

  class_file="plcs-rdl.owl"

  status="open"

  category="minor_technical"

  by=""

  date="04-07-19"

  seds="no"

  ballot_comment="no"

  resolution="accept">

  <description>

  </description>

<issue>

Where: 

id 

an identifier of the issue unique to the issue log 

class 

the class against which the comment has been made 

class_file 

minor_technical the owl file in which the class is stored 

category 

Either: editorial | minor_technical | major_technical | repository 

by 

person raising the issue 

date 

date issue raised yy-mm-dd 

status 

status of issue.  Either "open" or "closed" 

seds 

A formal issue that has been raised after publication.  Either "yes" or "no".  
ballot_comment 

A ballot comment against the class.  Either "yes" or "no".  
resolution 

Indication as to whether the issue has been accepted or rejected.  Either "accept" or "reject".  
When an issue is addressed, a comment should be added.  The form of the comment is: 

      <comment

        by="" 

        date="">

        <description>

        </description>

      </comment>

Where: 

by 

person raising the issue 

date 

date issue raised yy-mm-dd 

Display of Issues 

Issues against the class are displayed when displaying the Reference Data.

	The Installation of Protégé for RD Development


Installation Requirements 
Download before starting (see URL's at end of page)

· Java (J2RE) 1.4.2/3 (1.5 has problems as of April 2004 

· Latest beta version of Protégé (currently Beta 2.1 Build 182) 

· Latest Protégé OWL Plug-in (currently build 104) 

Please review FAQ and user guides for more details.

Installation 
1. Protégé is available from the Stanford University Web site.  Please download the version appropriate to your computer operating system.  For PLCS DEX Reference Data development, please use version 3.0(http://protege.stanford.edu/download.html) or newer.  As the PLCS reference data is developed using OWL, you will require the full version of Protégé that includes the base system and optional plug-ins.  This will automatically include the required OWL plug-in.  
2. Note that if you don't already have a Java Virtual Machine (JVM) installed, you should download one.  The Sun and IBM Web sites have downloads available.  Protégé also has a download that comes bundled with a JVM.  In order to operate Protégé you only need the Java Runtime Environment (JRE), not the full System Developers Kit (SDK).

3. Once the JVM/JRE is ready, install Protégé as directed.  Note that you can test by verifying JRE is available to system (Windows: Use Control Panel) if you are unsure.

4. Install Protégé using all defaults.  Choose the JRE you just installed or that already existed (remember only 1.4.2 or 1.4.3 work as of April 2004).  During installation you will be asked which components of Protégé to include.  Select "Everything" to ensure that the OWL plug-ins are installed.  
5. Test by starting and opening test "newspaper" ontology.  
6. Test the OWL plug-in by creating new "OWL Files" Ontology.

7. To enable Protégé to use local OWL files, rather than those found on the Web, you need to update the ont-policy.rdf file provided as part of the OWL Plug-in.  An example is provided in DEXLib.  Before setting this up, please compare the downloaded ont-policy.rdf in the OWL Plugin folder to see if it has changed.  If so, add the plcs and Dublin Core elements from the PLCS version of this file to the new one.  Over time, the ont-policy.rdf file is likely to change as the Protégé OWL Plugin is developed.

8. You should copy dexlib/data/refdata/plcs_owl/ont-policy.rdf wherever you have installed Protégé OWL plug-in (e.g.: Protege_3.0/plugins/edu.stanford.smi.protegex.owl/ont-policy.rdf).

9. Edit that file so that the ENTITY plcs points to the folder where you have installed the plcs_owl folder in DEXLib.

EXAMPLE    <!ENTITY plcs 'file:///d:/rbn/projects/nist_module_repo/dexlib/data/refdata/plcs_owl/'> 

The OntologySpec element in the ont-policy.rdf file specifies the natural URI you'll put in your data, the alternative location (e.g.  your DEXLib folders), the type of the file which is OWL in our case, and the XML namespace prefix to use.  Note that this prefix must match exactly the XML namespace used in the OWL files making up the Reference Data.

This capability allows you to specify the final, proper URI during the development of the Reference Data.  When finally published on the Web without the use of the ont-policy.rdf redirection, the Web addresses will be correct.

If you want to use OWL files directly from the Web, then do not include them in the ont-policy.rdf file.

Notes 
1. Windows Default Plugins folder: C:\Program Files\Protege_3.0\plugins 

2. Installing each new build of Protégé in a new folder is recommended.  
3. Reference data files should be stored in a separate folder from the installed software.  Use of the DEXLib folders is recommended.  
	The use of Protégé for RD Development


Protégé How To's 

This section explains how to use the Protégé tool to specify various aspects of the PLCS Reference Data.  
Complete On Superclass 

Create a Necessary & Sufficient Condition and define that a Superclass is made up of a union of subclasses.  In Protégé: 

· right-click on N & S 

· create new expression 

· select C and add class 

· select U for Union 

· select C and add class 

Disjoint On Subclasses 

You add a disjoint statement for each subclass.  In Protégé: 

· under the Disjoint heading, add disjoint class using C+ 

Equivalent classes and other relationships 

The OWL Language has the built in capability to state that two classes have exactly the same members.  From the OWL Web Ontology Language Guide: The property owl:equivalentClass is used to indicate that two classes have precisely the same instances.  Note that in OWL DL, classes simply denote sets of individuals, and are not individuals themselves.  See Section 3.2.2 of the OWL Web Ontology Language Reference(http://www.w3.org/TR/owl-ref/#equivalentClass-def).

The OWL Language also has the built in capability to state that one class is defined as the unionOf, intersectionOf or complementOf of other classes.  For the creation of PLCS Reference Data, this set theory capability of OWL is included in OWL DL and so may be used.  See Section 3.1.3 of the OWL Web Ontology Language Reference(http://www.w3.org/TR/owl-ref/#Boolean) 

Class equivalence can be created in Protégé by: 

1. Selecting on of the equivalent classes.  
2. Select the "NECESSARY & SUFFICIENT" header in the "Asserted Conditions Widget".  
3. Click the "Add named class..." button to display a dialog containing the class hierarchy.  Select the equivalent class and click the "OK" button to close the dialog.  
An example screen shot of Protégé is shown in Figure 3.  
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Figure 3 —  Qualifier classes 

The resulting OWL is: 

  <owl:Class rdf:ID="y">

    <owl:equivalentClass>

      <owl:Class rdf:ID="x"/>

    </owl:equivalentClass>

  </owl:Class>

  <owl:Class rdf:about="#x">

    <owl:equivalentClass rdf:resource="#y"/>

  </owl:Class>

Multi-language class names and definitions 

This section has not yet been reviewed or agreed.  
Identifying classes as used in a DEX 

This section has not yet been reviewed or agreed.  
Identifying classes as used in a contract 

This section has not yet been reviewed or agreed.  
Who uses the class - which organization has contracted against an ontology or a subset of the ontologies? 

How to identify classes that are used/required by a capability 

This section has not yet been reviewed or agreed.  
We may need to identify the reference data 

How does an organization extend/use the ontology?  
This section has not yet been reviewed or agreed.  
Are there types of Reference Data classes to be taken into account? 
This section has not yet been reviewed or agreed.  
EXPRESS/OWL classes 
The PLCS information model is represented by converting the EXPRESS entities to OWL classes - EXPRESS/OWL classes.  Reference data is generated by creating sub classes of these OWL classes.  
Model classes 
This section has not yet been reviewed or agreed.  
There is some reference data that is used to provide additional semantics to the PLCS information model or to clarify the ambiguity of the model.  This reference data is typically used where the PLCS model is inadequate, but was not be modified in order to preserve compatibility with existing parts of the STEP standard.  
Qualifier classes 
This section has not yet been reviewed or agreed.  
Qualifier classes are used to qualify an assignment.  For example, a typical or actual date is represented by qualifying a Date_or_date_time_assignment as being typical or actual.  
The application of a qualifier class is achieved by making the EXPRESS entity to which the qualifier applies a sub class.  An example is shown in Figure 2.  
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Figure 2 — Qualifier classes 

Domain classes 
This section has not yet been reviewed or agreed.  
The majority of OWL classes are classes particular to a given domain.  
Example classes 
This section has not yet been reviewed or agreed.  
During the development of the capabilities, some reference data is used as examples in the text describing the capability.  Rather than including this reference data in the standard set of reference data to be published, it is stored in a separate OWL file plcs-rdl-examples.owl(../../data/refdata/plcs_owl/plcs-rdl-examples.owl).  
References 

The Protégé Ontology Editor and Knowledge Acquisition System (http://protege.stanford.edu/) 

Protégé FAQ(http://protege.stanford.edu/faq.html) 

OWL Plugin FAQ(http://protege.stanford.edu/plugins/owl/protege-owl-faq.html) 

Sun Java(http://java.sun.com/j2se/index.jsp) 

[image: image5][image: image6][image: image7][image: image8][image: image9][image: image10][image: image11][image: image12][image: image13][image: image14][image: image15][image: image16][image: image17][image: image18][image: image19][image: image20][image: image21][image: image22][image: image23][image: image24][image: image25][image: image26][image: image27][image: image28][image: image29][image: image30][image: image31][image: image32][image: image33][image: image34]
Page 1 of 29

