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8.1 Introduction 
The goal of this section of Inscape is the modeling of stories and their components to enable the author 
to create stories from basic building blocks. Stories cannot be developed from fine grained elements 
only. Therefore we will use a multilayered approach for the representation of story elements, defining 
different levels of granularity that allow the control of the story at different levels of detail. We also 
have to extend the classic knowledge representation tools, which are mainly designed to represent 
facts and their relations, to a process-oriented mode, which enables the storage, retrieval and 
combination of events and episodes. The modeling of processes has to take into account many 
changing issues arising from multi-character interactions, e.g. character synchronization, joint actions. 
For the formal representation we will use standardized representation formalisms like the Web 
Ontology Language, and content descriptions as developed in the Semantic Web, Framenet and 
Wordnet activities. The concepts to be modeled will be extracted from traditional story models 
originated in the fields of fairy tales, theatre, dramaturgy, film/TV production or entertainment 
applications, and adapted to the task at hand, i.e. the authoring and presentation of interactive stories. 

8.2 Story representation 
Interactive stories are not readymade, linear texts but rather “story spaces” representing a set of 
characters, together with their personalities, motivations, etc, as well as a set actions and events, which 
are related to each other by causal and temporal relations. The actions taken by the user and the 
reactions of the system, form a narrative path. The question arising at this point is the amount of 
control that should be delegated to the author, and the level of abstraction where this control takes 
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place, ranging from a low level of physical events to a high level of abstract story components e.g. 
scene or narrative function. The different approaches in current interactive storytelling systems give 
different solutions to these issues. 
 
In the plot-based paradigm stories are seen as temporal successions of events (e.g. authored scripts). 
Events and their preconditions and effects are modeled. Characters and other story elements are just 
parameters for such events. Such an approach ensures well-structuredness of the resulting story, but 
the consistency of the characters may be low and the interactivity is very limited.  
 
In the character-based approach characters in the story are implemented as autonomous agents 
evolving in a virtual world. Characters and their personality, intentions, and goals are modeled, which 
ensures the psychological plausibility of their actions. The story is built upon these models using e.g. 
traditional AI planning algorithms. The problem with this approach is ensuring that a story will 
emerge from the interaction between the characters. 
 
Mixed approaches have been proposed to give solutions to the problems arising from purely plot-
based or character-based paradigms. To ensure the narrative relevance of the generated situations in an 
agent world, some kind of narrative control has to be incorporated. This can be done by a specialized 
module, a “director”, which controls the course of the story from a higher level of abstraction.  
All these approaches require hand-crafted modeling of stories, which is time consuming and does not 
support extensibility. To provide authors with the possibility to create interactive stories intuitively, 
we need authoring tools that alleviate the process. Such a tool should provide the author with building 
blocks to create “story spaces”, and means to ensure coherence and narrative relevance. 

8.3 Story representation in existing systems 

8.3.1 Façade 
Façade [Mateas, 2002] integrates believable autonomous agents in a coherent story plot. In order to 
assure that the character actions are coherent with the story and move it forward, action selection is not 
only based on the current internal state of the agent and the state of the world, but also on the current 
story state (which includes information about the characters involved in the story, the entire past 
history of the interaction). 
 
The narrative structure of Façade is based on the concepts of value, story event, and story premise. 
Stories are seen as sequences of actions that turn values. Values are properties of individuals or 
relationships, such as trust, love, hope, etc. Story events are activities that change values. The story 
premise is the controlling idea of the story such as “Goodness triumphs when we outwit evil”. Thus 
the main purpose of the drama manager is to make sure that all actions occurring in the story turn 
values and are thus story events. It also maintains a story arc (more or less based on Aristotle) that 
controls the climax points and the transmission of the story premise. 
 
The drama manager uses as main architectural entity the beat, the smallest unit of value change, 
consisting of a bag of basic behaviors.  Beats are organized around story topics, foci through which the 
player interacts with the situation of the characters. Thus apart from changing story values, beats also 
convey information about specific story topics. The drama manager is responsible for sequencing the 
beats. It chooses from a bag of satisfied beats which next beat best fits the desired story arc. The 
autonomous characters are in charge of performing these beats according to the story context, and the 
user interaction. They implement the behaviors that realize the dramatic beats. 
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8.3.2 IDtension 
[Szilas, 2003] 
The IDtension narrative engine consists of five main components:  
·  the world of the story contains all the information about the current state of the story: basic 

elements (characters, goals, tasks, and obstacles), character states (wishes, knowledge) and 
material facts.  

·  the narrative logic calculates the set of possible actions from the data in the world of the story. It 
is composed of 35 generic rules that define the logical conditions for actions (speech acts and 
performing acts) to be possible.  

·  the narrative sequencer ranks those actions according to their impact on the user. This evaluation 
is based on a set of criteria (consistency, conflict, relevance, characterization, and cognitive load) 
and uses the data stored in the user model. 

·  the user model: perceived actions, perceived values of characters, opened narrative sequences, etc.  
·  the theater is the module in charge of displaying of the actions and managing the interaction with 

the user. 
The system is based on the modeling of conflict. Values, like “honesty” and “honor”, are assigned to 
the tasks, and each character has a specific sensibility to each value. If a task can reach one of the 
goals of a character and this task is negatively evaluated according to the character’s sensibility, 
conflict arises. The character’s sensibility for values is stored in the user model. This means that only 
perceived values are relevant for the story. 

8.3.3 Interactive Storytelling engine 
[Cavazza et al. 2002] describes a hierarchical plan-based model within a character-based approach. 
This means that the behavior of each character is represented as a plan, whose steps correspond to 
narrative actions.  Steps in a plan are hierarchically organized: the top node is the plan goal, the first 
layer represents the necessary steps needed to achieve this goal (scenes), and the lower level nodes 
stand for the possible courses of action needed to perform the steps. The leaves are atomic actions. 
Fig. 1 shows the plan-based representation of the behavior of the main character. It consists of a goal 
(take her out), which is decomposed in four steps: acquire information on her, gain her affection, 
isolate her, and ask her. In the picture the first scene (acquire information) and its subtasks are 
highlighted. Thus author control is given up at in the lower levels.  

 

 
Fig. 1 IS engine : Representation of a character behavior 
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A virtual director classifies the actions of the characters according to their narrative relevance, and 
decides which scene should be viewed. For that purpose, story weights are given at authoring time to 
all essential elements of the story: characters, activities and objects. 
 
Once the selection of the scene to show has been made, a virtual cinematographer describes how the 
scene should be viewed according to the standard film idioms. Each event is associated to an 
appropriate film idiom. 

8.3.4 Mimesis 
Mimesis [Young 2004] uses a structure that divides a narrative in two fundamental parts: the story -
consisting of a complete conceptualization of the story world, and including characters, locations, 
conditions and actions or events that take place in the story, and the narrative discourse -including the 
elements responsible for telling the story. The narrative discourse has two aspects:  the determination 
of the content and the organization of the discourse, and the selection of the specific communicative 
resources to convey the story elements to the user, including voice-over narration, camera settings, etc. 
The generation of both story and discourse is plan-based. First a story engine generates a story-world 
plan. A discourse planner generates the 3D camera shot specifications (content and organization) that 
will convey the story plan to the user.  
 
Story world plans consist of steps corresponding to the character actions. Each step has a set of 
preconditions, effects, temporal constraints and may have a causal link to another step. Steps are 
organized hierarchically in plans and subplans (Fig. 2 shows a fragment of a story plan). Discourse 
plans also consist of hierarchical plan structures where the individual camera shots are the primitive 
actions. Both story and discourse plans are combined before execution: temporal constraints are used 
to coordinate camera actions to the execution of story world actions.   

 
Fig. 2 Mimesis: Plan fragment 

 
Mimesis also maintains a model of suspense based on the user’s predictions about the ongoing story. 
The user looks for solutions for the dilemmas faced by the characters in the story. The fewer solutions 
to the current problem that are accessible, the greater will the reader’s suspense be.  

8.4 Story authoring 
Traditionally, timelines have been used for the authoring of stories. Timelines keep track of the linear 
flow of events and the evolving of the story over time, but provide no means of adding user interaction 
to the story. This can be done by authoring scripts that include conditional branches that define 
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alternative timelines. Unfortunately, the authoring of such scripts is not straightforward for non-
experts. Current authoring tools that help making the authoring process more intuitive will be 
reviewed and compared. These tools will serve as a source of ideas to build ontology-based tools for 
intuitive authoring and presentation of interactive stories. 

8.4.1 Erasmatron 
The Erasmatron engine [Crawford] is based on four basic assumptions: 
·  Engaging stories can only be created by artists, i.e. the creative responsibility must lie with the 

artist, not with the algorithm.  
·  The problem between plot-based and character-based approaches can be solved using a verb-based 

approach. 
·  Interactivity is central to the design of storytelling systems. 
·  A high threshold of complexity must be crossed to obtain reasonable results. 
The Erasmatazz system consists of an editor, an engine, and a front. The editor is used to build a 
storyworld. The engine reads this storyworld to guide the story. It handles the direct interactions of the 
characters as well as the indirect interactions through conversation and gossip. Its output is a 
specification of the actions of the characters. The front-end presents the output of the engine on the 
computer screen. Actions and text are mainly presented in text form, augmented with facial display of 
characters expressions. The front-end also handles user input. The story engine calculates the user 
options and sends them to the front-end, for the user to choose in a menu like fashion. 

8.4.2 Storyworld  
The storyworld is created using a set of scripting tools for point-and-click editing. The author specifies 
what actions a character may take, and under which circumstances. 
·  Set of dramatic actions (up to 1024), broken down into fundamental components (verb, subject, 

direct object, etc.).  
·  Actors (up to 30): the names and personalities are set in the background display. It includes two 

special actors: nobody and fate. Actors have personalities (28 personality traits) and relationships 
(8) between them, and their moods (4). 

·  Stages (up to 64): locations where dramatic activity takes place. Special stages: nowhere, limbo 
(stage where nothing happens). Stages have eight special attributes that can be defined by the 
creator (e.g. danger level, odour). A stage is owned by the character performing the current event. 
Actors can only enter a stage when it is not owned. 

·  Things: anything tangibly transferred between actors (what is transferred is the ownership) 
·  Variables. 
The author can also specify plot points, a set of functions used to set up time-driven events. This 
allows the author to schedule key events and thus provide a dramatic arc. Non plot-point actions are 
always reactions to some event.  

8.4.3 IDtension 
[Szilas et al. 2003] describes the process for authoring non-linear narratives with the IDtension system. 
He describes two main design cycles: the conceptual cycle between the abstract story and linear 
fragments of stories, and the computer cycle, where the author implements an abstract structure, 
executes it and modifies it if needed.  
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Fig. 3. IDtension: Authoring methodology 

 
The abstract representation of the story is composed of goal/task structures as depicted in figure 3. 
Each goal/task structure contains a goal (in the figure represented as a square), the tasks (in bold face) 
and its subtasks (long squares) needed to achieve this goal, and the obstacles (represented as rhombs) 
that difficult the actions. Tasks are also annotated with values (e.g. non-violence, loyalty) 
 

 
 

Fig. 4 IDtension: Goal/Tasks structure 
 
The details of the sequences are defined using surface text tables as shown in figure 5. In these tables 
the author specifies the textual form of each generic action and of every specific entity. 
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Fig. 5. IDtension: Surface text table 

8.4.4 Interactive Storytelling engine 
[Cavazza et al. 2004] describe their authoring interface, which is centered on the definition of the role-
plans of the characters. The role of each character is formalized into a Hierarchical Task Network (as 
the one shown in fig. 1). The author defines incrementally the main goal of the character, the various 
phases in which it is decomposed, its subtasks, and the primitive actions that realize these subtasks. 
These actions will then be mapped to the scripts of the presentation engine (UT 2003 ™). Fig 6. 
depicts the authoring process. 
 

 
Fig. 6 IS engine: authoring 
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8.5 Ontologies 
An ontology is a “formal explicit specification of a shared conceptualization” of a domain of interest. 
Thus an ontology specifies the objects, concepts and entities that “exist” in some area, and the 
relations among them [Gruber, 1993]. It contains a hierarchy of concepts and may also include a set of 
axioms that explicitly define the ontological concepts using a semantic formalism. An ontology which 
is not tied to a particular domain but attempts to describe general entities is known as a foundational 
ontology or upper ontology, whereas domain ontologies cover a specific application domain. After 
presenting the most important standards for ontology modeling we will present some examples of 
state-of-the-art foundational ontologies, as well as some examples of domain ontologies relevant for 
the INSCAPE framework.  

8.5.1 Semantic Web standards 
In the Semantic Web initiative many standards and recommendations are being defined. The idea is to 
give the data “meaning” through the use of metadata, which will allow people and machines to reuse 
and share data across applications, enterprises and community boundaries. These standards enable an 
ontology-based modeling of concepts. We will give an overview of the most important W3C standards 
that allow this kind of modeling: RDF, RDFS, DAML+OIL, and OWL. Everyone of these standards is 
based on an XML syntax1 

8.5.2 Resource Description Network (RDF) 
RDF is a data model for describing Web resources with metadata. RDF representations are graph 
based and consist of nodes and edges, where nodes correspond to objects or resources and edges to 
properties. Resources are all things described by RDF expressions: a HTML document, a specific 
element within a document, a collection of pages, etc. Properties are specific attributes that describe 
resources. A property together with its value for a specific resource makes a statement for that 
resource. Statements are thus triplets where the subject is the resource being described, the predicate is 
the property used and the object the value of the property  
The statement Ora Lassila is the creator of the resource http://www.w3.org/Home/Lassila can be 
represented as a graph, where nodes (ovals) represent resources, arcs named properties, and rectangles 
string literals: 
 

 
 
 
This statement would be represented in RDF as: 
 
<?xml version="1.0"?> 
<RDF xmlns="http://www.w3.org/1999/02/22-rdf-syntax -ns#" 
     xmlns:s="http://description.org/schema/"> 
  <Description about="http://www.w3.org/Home/Lassil a"> 
    <s:Creator>Ora Lassila</s:Creator> 
  </Description> 
</RDF> 

8.5.3 RDF Schema (RDFS) 
RDFS is a vocabulary for the definition of ontologies in RDF. It does not provide a vocabulary of 
application-specific classes and properties, but it provides the facilities needed to describe such classes 

                                                           
1 http://www.w3.org/TR/REC-xml/ 

 
http://www.w3.org/TR/REC-xml/ 

 
Ora Lassila 

Creator 
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and properties, and to indicate which classes and properties are expected to be used together (for 
example, to say that http://www.w3.org/TR/REC-xml/ is an HTML document and that those 
documents can be described by using a property creator). In other words, RDF Schema provides a 
type system for RDF. The RDF Schema type system is similar in some respects to the type systems of 
object-oriented programming languages such as Java. RDFS includes a set of primitives such as 
rdfs:Resource, rdfs:Class, rdfs:Property, or relationships between classes: rdfs:type, rdfs:subClassOf, 
rdfs:subPropertyOf.  These primitives allow the definition of hierarchies of concepts and hierarchies 
of properties. RDFS also allows the specification of ranges and domains, that is, what classes the 
subject and object of each property must belong to. Fig. 7 shows a small ontology using just classes 
and subclasses. 
 

 
Fig. 7 Small ontology for vehicles 

 
The RDFS representation of this small ontology would be: 
 
<rdf:RDF xml:lang="en" 
  xmlns:rdf="http://www.w3.org/1999/02/22-rdf-synta x-ns#" 
  xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema# "> 
 
 
  <rdf:Description ID="MotorVehicle"> 
    <rdf:type resource="http://www.w3.org/2000/01/r df-schema#Class"/> 
    <rdfs:subClassOf 
        rdf:resource="http://www.w3.org/2000/01/rdf -schema#Resource"/> 
  </rdf:Description> 
 
  <rdf:Description ID="PassengerVehicle"> 
    <rdf:type resource="http://www.w3.org/2000/01/r df-schema#Class"/> 
    <rdfs:subClassOf rdf:resource="#MotorVehicle"/>  
  </rdf:Description> 
 
  <rdf:Description ID="Truck"> 
    <rdf:type resource="http://www.w3.org/2000/01/r df-schema#Class"/> 
    <rdfs:subClassOf rdf:resource="#MotorVehicle"/>  
  </rdf:Description> 
 
  <rdf:Description ID="Van"> 
    <rdf:type resource="http://www.w3.org/2000/01/r df-schema#Class"/> 
    <rdfs:subClassOf rdf:resource="#MotorVehicle"/>  
  </rdf:Description> 
 
  <rdf:Description ID="MiniVan"> 
    <rdf:type resource="http://www.w3.org/2000/01/r df-schema#Class"/> 
    <rdfs:subClassOf rdf:resource="#Van"/> 
    <rdfs:subClassOf rdf:resource="#PassengerVehicl e"/> 
  </rdf:Description> 
 
</rdf:RDF> 

 

xyz:MotorVehicle  

xyz:Van  xyz:Truck  

xyz:PassengerVehicle  

xyz:MiniV an 
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8.5.4 DARPA Agent Markup Language (DAML) 
DAML is a language created by DARPA as an ontology and inference language based upon RDF. 
DAML extends the expressivity of RDFS, by providing more in depth properties and classes. DAML 
provides a method of expressing inverses, unambiguous properties, unique properties, lists, 
restrictions, datatypes, and so on. 

8.5.5 Web Ontology Language (OWL) 
OWL is based on DAML+OIL and is divided into three syntax classes:  
·  OWL Full is the most expressive sublanguage. It is intended for situations where very high 

expressiveness is more important than computational completeness, as it is undecidable and 
therefore does not allow automated reasoning 

·  OWL DL is, as its names indicates, based on Description Logics. Description Logics are a 
decidable fragment of First Order Logic and therefore amenable to automated reasoning. 

·  OWL Lite is the least expressive sublanguage and is intended for use in situations where only a 
simple class hierarchy with simple constraints is needed. 

OWL ontologies are composed of classes, individuals (also called instances), and properties. 
Additionally OWL enables to define this components in more depth, e.g. by defining disjoint classes, 
equivalent classes, restrictions on properties, etc. The following example shows a small ontology 
describing people. It states that a person can be a man or a woman, and that these classes are disjoint, 
 
<rdf:RDF 
    xmlns="http://owl.protege.stanford.edu#" 
    xmlns:protege="http://protege.stanford.edu/plugins/owl/protege#" 
    xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 
    xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" 
    xmlns:owl="http://www.w3.org/2002/07/owl#"> 
  <owl:Ontology rdf:about=""> 
    <owl:imports rdf:resource="http://protege.stanford.edu/plugins/owl/protege"/> 
  </owl:Ontology> 
  <owl:Class rdf:ID="Person"/> 
  <owl:Class rdf:ID="Man"> 
    <rdfs:subClassOf rdf:resource="#Person"/> 
    <owl:disjointWith> 
      <owl:Class rdf:about="#Woman"/> 
    </owl:disjointWith> 
  </owl:Class> 
  <owl:Class rdf:ID="Woman"> 
    <owl:disjointWith rdf:resource="#Man"/> 
    <rdfs:subClassOf rdf:resource="#Person"/> 
  </owl:Class> 

 
Fig. 8 shows the ontology about people in Protégé 2. A property isWifeOf has been added as being a 
property of the class Woman, that has as value a single instance of the class Man.   
 

                                                           
2 Protégé is a tool for he creation of ontologies and knowledge bases. http://protege.stanford.edu/ 
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Fig. 8 Person ontology in Protégé 

Summarizing: 
·  XML provides the syntax. 
·  RDF provides semantically simple but common (as in "common-denominator") Subject Verb 

Action triples. 
·  OWL provides the power needed to describe useful ontologies. 
·  Each one extends the previous one. 

8.6 Foundational ontologies 
We will present an overview of the most important state-of-the-art upper ontologies: DOLCE, SUMO, 
and OPENCYC. 

8.6.1 DOLCE 
[DOLCE] has been developed by the ISTC-CNR research group. As reflected by its acronym DOLCE 
(Descriptive Ontology for Linguistic and Cognitive Engineering) it has a clear cognitive bias, in the 
sense that it aims at capturing the ontological categories underlying natural language and common 
sense.  
 
The most fundamental division made in DOLCE is between entities that unfold in time, called 
perdurants, and entities which are present ‘all-at-once’, called endurants.  
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Fig. 9 DOLCE top level 
 

8.6.2 SUMO 
The Suggested Upper Merged Ontology [SUMO] has been created by the IEEE Standard Upper 
Ontology working group as an attempt to link categories and relations coming from different top level 
ontologies in order to improve interoperability, communication and search in the Semantic Web area. 
The basic division within SUMO is made between two “subworlds”: the world of physical entities and 
the world of abstract entities. These categories are defined by their associated axioms: physical objects 
necessarily exist in space and time, abstract concepts do not. Fig. 10 shows the top-level categories in 
SUMO.  
 

 
 

Fig. 10 SUMO top level 

8.6.3 OPENCYC 
The goal of the CYC project was to build a base of common sense knowledge that is able to “support 
natural language understanding capabilities that enable it to read through and assimilate any 
encyclopedia article”. The knowledge base was populated with millions of everyday terms, concepts 
and rules constituting the human naïve knowledge of reality. OpenCyc [OPENCYC] is the 
OpenSource version of the Cyc ontology. Fig 11 shows the top level concepts of OpenCyc.  
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Fig. 11 Cyc toplevel 
 
To cope with the consistency problems arising in such a huge knowledge base, Cyc has been carved 
according to hundreds of contexts or microtheories, i.e. bundles of assertions that share common 
assumptions about the world (a microtheory usually concerns a specific domain of knowledge). Fig.  
12 shows the taxomony of OpenCyc microtheories. 
 

 
Fig. 12 Cyc microtheories 

 
 

8.7 Ontologies for storytelling 
To our knowledge there is not much work on ontologies for storytelling applications. Nancy Green 
[Green, 2001] proposes a discussion on developing an ontology for Artificial Intelligence in the 
Narrative Arts. 
·  Useful for building computational models and to facilitate communication between AI researchers 

and artists from different disciplines. 
·  Characterizes the goals, methods, symbols, participants and results of artistic creation.  
·  Upper levels of the ontology abstract away from media specific features 

8.7.1 Schärfe: narrative ontology 
[Schärfe 2004] describes an ontology integrating a collection of theoretical concepts from the field of 
Narratology. Schärfe’s ontology is mainly aimed at narrative analysis of written narrative. 
 
To integrate and organize the various concepts, Schärfe uses a meta-model based on a model of 
narrative levels: 
·  A level of non-fictional communication comprising the actual sender and receiver of the 

communication 
·  A level of fictional mediation and discourse comprising matters relating to the text and the way in 

which information is organized in the text 
·  A level of action comprising the world in which the story takes place 
The ontology contains more than 600 concepts extracted from well-known glossaries of Narratology: 
Prince’s A Dictionary of Narratology, Abbott’s The Cambridge Introduction to Narrative and 
McQuillan’s The Narrativer Reader.    
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Fig. 13 Structure of the upper part of the narrative ontology 

8.7.2 A Description Logic Ontology for Fairy Tale g eneration 
[Peinado et al. 2004] describe the development of an OWL ontology based on Propp’s functions3, and 
oriented towards automatic story generation. The resulting resource is used as underlying 
representation for a Case-based Reasoning process, which generates plots from a user query specifying 
an initial setting for the story. The ontology includes, apart from the character functions, other 
elements as conjunctive elements, motivations, forms of appearance of the characters, and the 
attributive elements or accessoires. Fig. 14 shows an extract of the ontology s modeled in Protégé. 

 
Fig. 14 Extract of the ontology for fairytale generation 

                                                           
3 Propp describes folktales according to their constituent parts. According to him, all the folktales share elements 
of structure which can be reduces to 31 functions. He argues that, while individual tales may omit some 
functions, the sequence of these functions is always identical. 
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8.8 Time concept in ontologies 

8.8.1 DAML Time 
DAML-Time [DAML Time] is an abstract ontology of time intended to be a complete specification of 
a theory of time as required for Semantic Web applications. It covers topological relations among 
instants and intervals and instant-like and interval-like events, such as “before” and “overlaps”.  It 
includes measures for durations, so we can say a meeting will last 45 minutes.  It includes clock and 
calendar terms, so we can say a meeting starts at 3:00pm on Monday, June 23, 2003. 
 

 
 

Fig. 15 Time ontology 
 

The most basic temporal distinction in this ontology is between instants and intervals. The hierarchical 
organization of the main concepts is shown in Fig. 15 
 
The basic topological temporal relations are “before”, “after”, “begins”, “ends”, and ”inside".  
“Before” and “after” are relations between temporal things, whereas “begins”, “ends”, and “inside” are 
between instant things and temporal things. 
A temporal thing can have a “duration description”. The DurationDescription class has the following 
datatype properties: years, months, weeks, days, hours, minutes, and seconds. 
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