Proposal for a RDF–binding of the IMS core meta-data element structure

Introduction and identification of meta-data structures

As a first approach it seems reasonable to model the different meta-data categories as classes derived from a general class category. The meta-data elements themselves can then be implemented as RDF properties. To express a property’s membership to a certain category we will require an additional property belongsTo.

Looking at the meta-data records we find different scenarios that obviously need to be treated differently in RDF. In particular there are elements 

1. equal to simple attribute-value pairs (e.g. title=”Some Title”).

2. constructed of two or more sub elements (e.g. catalogueentry consist of catalogue and entry).

3. whose values need to be chosen from a fixed set of predefined values (e.g. language). There might also be a choice between different vocabularies.

4. that may have not only one but a whole set of values.

Note that even a combination of these scenarios occurs (e.g. one catalogueentry may have several catalogue/entry value-pairs).

In the following sections these four scenarios are discussed in detail. Whenever possible the graph representation of RDF is given preference over the XML syntax as these diagrams tend to be more intuitive for the human reader. Every diagram shows an incremental part of a complete RDF IMS schema we are trying to build. Whenever necessary a usecase is added to give an example how the schema could be used to describe IMS meta-data. Finally we try to put all pieces together proposing a first complete RDF IMS schema in XML syntax.

Obviously it’s not a trivial task to map all these different meta-data structures to RDF. Hence the following discussion has to be considered a suggestion open for discussion.

Scenario 1 – Simple attribute-value pairs

Let’s first take a look at the simple attribute-value scenario. The meta-data element title can easily be modelled as a property of the same name. As title belongs to the general category we express this fact using the belongsTo property.

In IMS syntax the majority of values is of type DateTime or LangString. These types can be represented in RDF by two separate classes. Title for example is defined to be of type LangString hence we make a RDF statement saying that title has range LangString. 

The following diagram summarizes the above discussion showing the proposed RDF schema in graph notation.
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A simple usecase for the title property might look like this:
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It should be noted that the RDF range and domain properties affect the usage of a certain property not its definition. In our example this means the literal “Some Title” needs to be of type LangString because this is the range for the title property defined in our IMS schema. It’s tempting to try to express that title has category general through a domain statement like

<rdf:Description ID="title">

<rdf:type resource="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property"/>

<rdfs:domain rdf:resource="#General"/>

<rdfs:range rdf:resource="#LangString"/>

</rdf:Description>
 hence avoiding the invention of the additional property belongsTo. However, this would mean the property’s source (in our example “http://www.xyz.com/coolbook.html”) needs to be of type general which doesn’t make a lot of sense. As IMS meta-data can be created about virtually any resource on the web domain statements about IMS properties appear to be superfluous in most cases.

The schema described so far has one serious drawback: Some element names occur more than once (e.g. the general, rights and classification categories all have an element named description). While in IMS the hierarchy avoids ambiguity (general.description is different from rights.description) a similar dot-like notation is impossible in RDF. One way to solve this problem would be to make the category name part of the property name. Mixing category and element names doesn’t appear to be a very clean design-approach but can reduce the complexity of the schema. In essence it would make the definition of one additional class per category superfluous because the property name carries both the category and the element name. A schema based on this approach might look like this:
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An alternative approach could be to create separate RDF files – one for each category. Each category is then identified by a unique namespace. Common elements would be defined in one common RDF file.

common scheme: 

<rdf:RDF

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

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

  xmlns:ims='http://www.kbs.uni-hannover.de/ims#'

  xmlns:ims_general='http://www.kbs.uni-hannover.de/ims/general#'

  xmlns:ims_rights='http://www.kbs.uni-hannover.de/ims/rights#'

  xmlns:ims_classification='http://www.kbs.uni-hannover.de/ims/classification#'

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#LangString'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Class'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#DateTime'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Class'/>

  </rdf:Description>

</rdf:RDF>

general category scheme:

<rdf:RDF

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

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

  xmlns:ims='http://www.kbs.uni-hannover.de/ims#'

  xmlns:ims_general='http://www.kbs.uni-hannover.de/ims/general#'

  xmlns:ims_rights='http://www.kbs.uni-hannover.de/ims/rights#'

  xmlns:ims_classification='http://www.kbs.uni-hannover.de/ims/classification#'

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims/general#description'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

  </rdf:Description>

</rdf:RDF>

rights category scheme:

<rdf:RDF

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

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

  xmlns:ims='http://www.kbs.uni-hannover.de/ims#'

  xmlns:ims_general='http://www.kbs.uni-hannover.de/ims/general#'

  xmlns:ims_rights='http://www.kbs.uni-hannover.de/ims/rights#'

  xmlns:ims_classification='http://www.kbs.uni-hannover.de/ims/classification#'

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims/rights#description'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

  </rdf:Description>

</rdf:RDF>
Scenario 2 - Elements with sub-elements

Within IMS there are several meta-data elements composed of two or more sub elements. One example is the catalogueentry element which consists of catalogue and entry. In our proposal we suggest a design with three properties (catalogueEntry, catalogue and entry) and one class (CatalogueEntry) – note the uppercase name for the class as opposed to the lowercase version for the property. In the usecase (see below) anonymous instances of this class are used to link the different properties together. There’s also a new property requires to express which of the sub-elements are required and which can be omitted. In our example both are required as a entry only makes sense when one knows the catalogue it’s taken from and vice versa.
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Usecase:
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Scenario 3 – Predefined vocabularies

Some elements can only take values from a predefined set of fixed values. One example is the language element within general. This element uses two-letter language codes as defined in ISO 639. This vocabulary can be implemented as part of our IMS schema or eventually outsourced into a separate RDF schema. To implement vocabularies we use the RDF construct Alternative.
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Language is defined twice: Once as Alternative (a container including all language codes) and once as property to be utilized when using the schema. We also introduce a new property containerRange to express that all targets of language must be elements of the Language set. This would not be possible using range because range would address the set itself not its members.

Usecase:
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The LangString data type introduced as a simple class of the same name is in fact more complex than that because it’s a combination of a string and the language used. A better approach to model LangString might look like this:
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Scenario 4 – Multiple values

Some entries can have several values. A resource may have more than one value for the keywords element for example. This can be easily implemented using the RDF Set construct. Unfortunately, the RDF schema in its current release doesn’t support typing of container elements hence we introduce the property containerType to restrict container elements to a specific type. 
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Usecase:
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Putting it all together

In the above discussion we introduce several additional properties – some of them not only useful to our IMS schema (including containerRange, containerType and others). There’s nothing bad about that apart from the fact that those properties should be part of the general RDF schema and not our IMS schema. The trouble with all these self-defined properties is that no common RDF parser knows them. Hence a syntactical validation is still possible but not the essential semantic validation (which is what a schema like this is intended to be for in the first place). Applications using any schema like this will always require inherent knowledge about the meaning of the different properties and classes to a certain degree.

Finally we are putting together the incremental parts described above and build a first version of an RDF schema for the IMS core meta-data elements in XML syntax: 

<rdf:RDF

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

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

  xmlns:ims='http://www.kbs.uni-hannover.de/ims#'

  <!-- basic value types LangString and DateTime -->

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#DateTime'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Class'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#LangString'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Class'/>

    <ims:requires rdf:resource='http://www.kbs.uni-hannover.de/ims#language'/>

    <ims:requires rdf:resource='http://www.kbs.uni-hannover.de/ims#string'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#Language'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Alt'/>

    <rdf:_1>en</rdf:_1>

    <rdf:_2>fr</rdf:_2>

    <rdf:_3>it</rdf:_3>

    <rdf:_4>de</rdf:_4>

    <!-- this list needs to be completed... -->

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#language'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <ims:containerRange rdf:resource='http://www.kbs.uni-hannover.de/ims#Language'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#string'>

    <rdfs:range rdf:resource='http://www.w3.org/2000/01/rdf-schema#Literal'/>

    <rdfs:domain rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

  </rdf:Description>

  <!-- category classes -->

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#Category'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Class'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#General'>

    <rdfs:subClassOf rdf:resource='http://www.kbs.uni-hannover.de/ims#category'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#Lifecycle'>

    <rdfs:subClassOf rdf:resource='http://www.kbs.uni-hannover.de/ims#category'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#Metametadata'>

    <rdfs:subClassOf rdf:resource='http://www.kbs.uni-hannover.de/ims#category'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#Technical'>

    <rdfs:subClassOf rdf:resource='http://www.kbs.uni-hannover.de/ims#category'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#Classification'>

    <rdfs:subClassOf rdf:resource='http://www.kbs.uni-hannover.de/ims#category'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#Rights'>

    <rdfs:subClassOf rdf:resource='http://www.kbs.uni-hannover.de/ims#category'/>

  </rdf:Description>

  <!-- syntax for simple attribute-value pairs -->

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#belongsTo'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

  </rdf:Description>

  <!-- syntax for elements with sub-elements -->

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#requires'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

  </rdf:Description>

  <!-- syntax for predefined vocabularies -->

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#containerRange'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

  </rdf:Description> 

  <!-- syntax for value sets -->

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#containerType'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

  </rdf:Description>

  <!-- elements for general -->

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#generalIdentifier'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#General'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#title'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#General'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#CatalogEntries'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Set'/>

    <ims:containerType rdf:resource='http://www.kbs.uni-hannover.de/ims#CatalogEntry'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#catalogEntries'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#CatalogEntries'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#catalogueEntry'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#CatalogueEntry'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#General'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#CatalogueEntry'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Class'/>

    <ims:requires rdf:resource='http://www.kbs.uni-hannover.de/ims#catalogue'/>

    <ims:requires rdf:resource='http://www.kbs.uni-hannover.de/ims#entry'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#catalogue'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <rdfs:domain rdf:resource='http://www.kbs.uni-hannover.de/ims#CatalogueEntry'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#entry'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <rdfs:domain rdf:resource='http://www.kbs.uni-hannover.de/ims#CatalogueEntry'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#generalLanguage'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <ims:containerRange rdf:resource='http://www.kbs.uni-hannover.de/ims#Language'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#General'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#generalDescription'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#General'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

  </rdf:Description>

  <!-- elements for lifecycle -->

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#version'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#Lifecycle'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#Contributions'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Set'/>

    <ims:containerType rdf:resource='http://www.kbs.uni-hannover.de/ims#Contribution'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#contributions'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#Contributions'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#contribute'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#Contribution'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#Lifecycle'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#Contribution'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Class'/>

    <ims:requires rdf:resource='http://www.kbs.uni-hannover.de/ims#role'/>

    <ims:requires rdf:resource='http://www.kbs.uni-hannover.de/ims#entity'/>

    <ims:requires rdf:resource='http://www.kbs.uni-hannover.de/ims#date'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#role'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <rdfs:domain rdf:resource='http://www.kbs.uni-hannover.de/ims#Contribution'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#Role'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#Role'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Alt'/>

    <rdf:_1>Author</rdf:_1>

    <rdf:_2>Validator</rdf:_2>

    <rdf:_3>Editor</rdf:_3>

    <rdf:_4>Initiator</rdf:_4>

    <!-- this list needs to be completed... -->

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#entity'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <rdfs:domain rdf:resource='http://www.kbs.uni-hannover.de/ims#Contribution'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#date'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <rdfs:domain rdf:resource='http://www.kbs.uni-hannover.de/ims#Contribution'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#DateTime'/>

  </rdf:Description>

  <!-- elements for metametadata -->

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#metametadataIdentifier'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#Metametadata'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#metadatascheme'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#Metametadata'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#metadataLanguage'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#Metametadata'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#Language'/>

  </rdf:Description>

  <!-- elements for technical -->

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#format'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#Technical'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#location'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#Technical'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

  </rdf:Description>

  <!-- elements for rights -->

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#cost'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#Rights'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#copyrightandotherrestrictions'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#Rights'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#rightsDescription'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#Rights'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

  </rdf:Description>

  <!-- elements for classification -->

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#purpose'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#Classification'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#classificationDescription'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#Classification'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#Keywords'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Set'/>

    <ims:containerType rdf:resource='http://www.kbs.uni-hannover.de/ims#LangString'/>

  </rdf:Description>

  <rdf:Description rdf:about='http://www.kbs.uni-hannover.de/ims#keywords'>

    <rdf:type rdf:resource='http://www.w3.org/2000/01/rdf-schema#Property'/>

    <rdfs:range rdf:resource='http://www.kbs.uni-hannover.de/ims#Keywords'/>

    <ims:belongsTo rdf:resource='http://www.kbs.uni-hannover.de/ims#Classification'/>

  </rdf:Description>

</rdf:RDF>

