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15.1 Introduction 
The database will be a heterogeneous information repository and in most cases the information will be 
complex in terms of structure. The access to the database must be simple, standardized and 
programmable. The project will aim to find an Open Source technology already available and a 
standard covering the topics of ontologies within the Semantic Web.  
 
The database must: 

·  Store parts of the stories, narrative models, behaviors, scenarios, elements and all the 
knowledge about a story 

·  Be accessible in a visual and intuitive way, trough query and filters. Knowledge Mining 
·  Be accessible from the web 
·   

The first point will strongly depend on the descriptive model used. Said models will be (at least at 
basic items level) different from each other. We will then need to  consider the database like an 
aggregation of different and specialized partitions, logically linked based on their aim. 
 
The visual access and the KM needs a systematization of the query modalities, in order to ease the 
interaction between the GUI and the repository.  
 
The access from the web, due to the wide use of high speed network connections, does not imply 
problems since we can assume, at least at the beginning, a limitation of the functions that can be 
activated trough the browser.  
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The last constraint to be considered is the project constraint to use C++ to develop the different 
solutions. But, especially if we want to use Open Source software, this request will translate into the 
following statement: we will develop software using C++ unless the components to be developed 
could be considered black box, if this is the case in fact, the technology used for their development 
will not affect their integration. The integration will be performed according to the proper C 
modalities, avoiding any added burden to the developers in charge of the integration itself. This kind 
of amendment allows to choose among a bigger number of usable Open Source reference tools. 
�
Just a couple of examples of tools that could be used for the development of ontologies in the 
INSCAPE project, not made on C: Protégé, powerful and sophisticated ontologies editor (standard 
OWL). 

�
Picture 2. Protégé main screen 

 
Developed by the Stanford University, it has been completely made in Java. Different plugins for the 
firing of inferences on the ontology can be used, for example Algernon. Protégé seems to be, at the 
moment, one of the most stable and interesting tools for the handling of ontologies – in OWL format. 
There is also a big set of API that can ease the communication with other (external) programs. 
 

�
Picture 3. Protégé API online manual 

�
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Another utility that could be used is TooCoM. TooCoM allows the user to edit, test, operationalize and 
use in an inference engine an heavyweight ontology in a graphical way by using the Entity-
Relationship paradigm. – from http://sourceforge.net/projects/toocom/. In this case, C++ and Java can 
be used together, it is really interesting for what it allows to do with ontologies but is available only 
for Microsoft platforms. 
�

�
Picture 4. TooCoM 

15.2 An Ontology-based Database for INSCAPE 
 
INSCAPE is a project that, in its purposes and goal, is going to research and develop new methods of 
creation of interactive stories with the aid of computer technologies. One of the import aspects of this 
complex process is the definition of the story context. In fact, it does not seem reasonable to try to 
create a system which is able to create a story in a generic realm, for several reasons. First of all, 
creation of a visual interactive story needs the production of different types of content;  then, giving 
the possibility to expand the scope of interest in a too big realm gives a lesser guide to the creation 
process; and, such a general purpose system will result in a less powerful and effective computer-aided 
creative system. 
INSCAPE, in its task of creating new stories, needs a representation of knowledge of the chosen realm 
of interest, in order to give the authors a tool for structuring and retrieving information and material 
for their stories. We think that a powerful, intuitive repository of structured knowledge can highly 
improve the creativity of author which has to find out new narrations and create character behavior 
and interactions. 
Ontology formalism seems suitable to represent and store the structured knowledge of a story realm, 
and INSCAPE will use it as a basis for the development of its database manager. The idea is that every 
time in INSCAPE application an author needs to use story elements (and with story element we 
indicate different entities: historical knowledge, relationships between characters, as well as images, 
movies, sounds and so on) the process of  retrieving those elements is guided in an intuitive way by a 
knowledge representation based on an ontology. 
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15.3 Available formalisms 
We will now look at the different formalisms available to represent complex knowledge, such as 
ontologies. First we must distinguish between the ontologies and the tools for their representation. 
�

15.3.1 Ontologies 
Here we present the four larger approaches: WordNet, Cyc, SUMO and DOLCE. 
�

15.3.2 Wordnet 
Our objections against Wordnet are the following: 

·  inferential mechanisms, needed to exploit relationship’s semantic have not been predefined. 
·  ItalWordNet (Italian customization of WordNet) is archived in a relational DB, so the user 

must write the right query to move from one Synset to another (Synset is the semantic element 
of Wordnet). 

For the above mentioned reasons and because of its specific domain of application (purely linguistic), 
Wordnet is considered to be too expensive in terms of efforts needed to adapt it when used to represent 
a linguistic metadomain like the narrative one is. 
�

15.3.3 Cyc 
The Cyc (da enCYClopedia) project was born in 1984 and it is still up and running 
(http://www.opencyc.org/). Currently it includes more than a million concepts, while its public version 
– OpenCyc – has about 6.000 concepts and 60.000 relationships defined among them. It is a very 
complex system that includes both representation of knowledge and inference and ontology. The 
advantages are: size, inferential power, reasonings optimization; while the disadvantages are: too 
much complexity, the ontological guidelines are not clear, there are a few unsuccesses (e.g. link with 
NLP) and, last but not least, being an ontology for the encyclopedic representation, it could be difficult 
to adapt it to niche domains. 
�

15.3.4 SUMO 
SUMO (Suggested Upper Merged Ontology) has been made by the IEEE (Institute of Electrical and 
Electronic Engineering), who started its efforts in the middle 90s. More information can be found at 
the web site of the SUO (Standard Upper Ontology) workgroup. It is a real ontology: no special care is 
taken to the way of reasoning but only to the descriptions of the concepts and their properties. The 
language used is KIF (Knowledge Interchange Format), it takes care of the inferential part (it is an 
equivalent to Cycl+Constraint). The advantages are: there is a separation between knowledge and 
reasoning, the ontology is wide enough, the different sources of knowledge are integrated. 
The disadvantages are:  

·  the ontological choices are more clear than on Cyc, but still unsure 
·  the axioms are quite limited 
·  reasoning efficiency 

Furthermore, it must be considered that the first aim of SUMO was to specify an ‘upper ontology’ to 
be used by computers for data interoperability, for the search and finding of information, for the 
automatic reasoning and the NLP. This means that this ontology is strongly oriented and therefore 
very difficult to be re-used in INSCAPE. 

15.3.5 Dolce 
Dolce (Descriptive Ontology for Linguistic and Cognitive Engineering) is the result of activities done 
at the “Istituto per le Scienze e le Tecnologie Cognitive del CNR” (Trento-Roma). Dolce does not 
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pretend to be an universal ontology, but just a starting point for comparing and clarifying the relations 
among different ontological modules and to represent the assumption upon which already existing 
ontologies are based. Dolce is cognitively oriented in the sense that it represents ontological categories 
on which NLP and human common sense are based. Not being an ontology, it cannot be used directly, 
or in any case cannot be used in full. 

15.4 Formalisms for building ontologies 
We are talking about formal tools to build ontologies. The interest for those kind of tools has increased 
in the last years, especially regarding the Semantic Web, i.e. the effort made to let the network be able 
to understand our requests. Documents should not be “data monads”, but open databases where the 
“application” can decide from the different contained information and only retrieve the one needed. 
Because of this requirement, together with the need of representing knowledge in a machine-readable 
way, many formalisms have been developed, but most of them, like the ones described in the previous 
chapter, are linked to a specific project. Only two formalisms are well consolidated and close to a real 
standard level: 

·  Loom 
·  Owl. 

15.4.1 Loom 
Loom provides a “description language” to model objects and relationships. The procedural 
programming is made trough ‘pattern-directed’ methods, while the inferential capabilities based on 
productions and on classification provides support for the deductive reasoning. The problem with 
Loom is that it seems not to be an ontology: there is no attention paid to ‘describing’ concepts and 
their properties, but only in the way the reasoning is performed (it is the contrary of SUMO). It is easy, 
and different mechanisms for reasoning are available but sometimes the reasoning is inefficient and 
there are expressive limitations (e.g. boundaries among relations,  structures). 

15.4.2 OWL 
OWL is a W3C product; a semantic markup language to publish and share ontologies. OWL comes 
from the previous  DAML+OIL. OWL is based on XML and is anchored to RDF (Resource 
Description Framework), a uniform non–ambiguous notation to express the resources available on the 
Web. The advantages of OWL are the following: it is a further layer of tools, quite universally 
accepted and used and for this reason different levels of semantic representation are available. 
Disadvantages such as the lack of an incorporated “reasoner” and a heavy and not easily readable 
syntax (derived from HTML and RDF), are totally mitigated from the wide availability of external 
handling, editing and reasoning tools. For those reasons, OWL can be considered the most logical 
choice for representing ontologies in INSCAPE. 
�

15.5 Possible database structures 
The database must be the storage for: 

·  part of stories 
·  narrative models 
·  behaviors 
·  scenarios 
·  elements and all the knowledge of a story 

�
The same database will probably also contain ‘atomics’ elements, such as user profiles, images and 
multimedia pieces needed for the animations, etc. This means that the database will be a virtual and 
logical entity, made of different partitions, differently structured and organized in order to better 
perform the different tasks. A possible drawing could be the following: 
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�

�
Picture 5. Database logical scheme  

15.5.1 Blob DB 
This db physically contains all the Binary Large Object to be handled. An evaluation must be done in 
order to decide if this repository has to be realized using the database and the file system together as to 
guarantee better performances. 
�

15.5.2 Pict DB 
This db contains static images. In this specific case the database can be used as physical storing 
structure. 

15.5.3 Movie DB 
This db contains film clips. In this specific case, it might be considered that the use of the database as 
physical structure containing indexes and metadata, leaves the handling of the clips to the file system. 

15.5.4 Sound DB 
This db contains sounds and music. Also in this specific case it can be evaluated that the use of the 
database as physical structure containing indexes and metadata, leaves the handling of the sound clips 
to the file system 

15.5.5 User DB 
This db contains user data, for administrative and security purposes and in order to run the INSCAPE 
system.�

15.5.6 Data DB 
This db is the real anagrafic needed to manage all the users. The login to this db is typically reserved 
to system administrators and the aim is to list users, to describe user profiles and to record changes to 
any administrative parameter. 
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15.5.7 Track DB 
This db tracks all the user activities in the system. The idea is to record the behaviors of users in order 
to extract, with Knowledge Mining systems, useful information. 

15.5.8 Scenarios DB 
This db contains scenario descriptions independent from the stories genre, represented using OWL and 
indexed with well defined keywords (i.e. based on movie or cartoon language). Since the OWL files 
could be large, they should be saved in the file system, using the db manager as a layer for a quick and 
easy access.�

15.5.9 Ontology DB 
Is the main database for creating stories. It contains the genre ontologies needed to perform generative 
task, based on inferential operations as well. The main formalism should be OWL unless it is possible 
to represent elements of a subset as a set of pointer to elements of another partition of this db 
component.�

15.5.10 Models DB 
This db contains gender ontologies, in OWL. It’s more convenient, as already said, to use a mix of 
database and file system. 

15.5.11 Block DB 
This db contains the elements that doesn’t change depending on genre, used by gender ontologies and 
referenced through URI (URI are strings used to identify any kind of object or concept). Depending on 
the narrative genre, the ontology will control the generation of the solving action, and will change it 
according to the genre the system is using, i.e. brilliant or gothic or fantastic. It contains situation 
scripts expressed in OWL. It’s more convenient, as already said, to use a mix of database and file 
system. 

15.5.12 Behavior DB 
This db contains behaviors that doesn’t change with genre, connected with archetypal characters of 
each narrative genre. Described using OWL, it can be referenced using URI by other ontologies that 
need them. It’s more convenient, as already said, to use a mix of database and file system. 

15.5.13 Story DB 
This db contains the entire stories as complex sequences of blocks, behaviors, scenarios, etc. 
Typically, each story should be a collection of pointers URI ordered by time markers from the 
beginning and the duration of the story. In this case, at the moment, we believe that the use of the 
database would be the best solution. 

15.6 Software for the database 
We suggest the Open Source software MySQL. It is the most suitable database manager, since it is 
widely used and it is also easy to use. We suggest to use version 5, even if it is still on beta test, since 
it is the most complete, from a procedural point of view. In the area of image retrieval, a part from the 
development of an ‘ad hoc’ valid solution, based on previous experiences, into the INSCAPE work 
group, we would like to suggest a commercial product, successor of Excalibur, able to perform this 
operation: it is called Convera Visual RetrievalWare. Furthermore Convera has different research 
packages for the different multimedia, of which the information is sparse. This aspect is in any case to 
be investigated later on in order to find the best solution, verifying also if there are specific packages 
or open source neural networks able to do that or to complement in an effective way the ‘ad hoc’ 
development. 
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