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Summary
Within the framework of Semantic Web, in this work we
implement a XML / OWL ontology for mammals of
Virunga National Park in DRC. In Computer and
Information Science, ontology is a structured set of
concepts that allow providing meaning to various pieces of
information.

J axioms expressed with L
Q is a requests language. The response to a request (x1,
x2 ... an)
{(a1 ... an): O ╞ {(a1 ... an)} a descriptor for an object a in
an ontology O is a part of O allowing answering questions
on a. That is to say a set of non-trivial and noncontradictory facts for a.
I.2. Use of computer ontologies

They are particularly used in information systems with
complex work logic. Web ontology language OWL
provides operational ontologies for the Web; it will be
questioned by SPARQL.
Keywords: Ontology, XML, OWL, SPARQL, Mammals.
I. INTRODUCTION [3], [4], [7]
I.1. Definition
In philosophy, ontology is the study of general properties
of what exists. By importing this concept in computing
one moves from science (ontology) to an object
(ontology). Computer ontology is a representation of
general properties of what exists in a formalism supporting
rational treatment. This is the result of a comprehensive
and rigorous formulation of the conceptualization of a
domain. Due to this aspect of the description of what exists
and of its categories, computer ontologies have borrowed
their name from the philosophical ontology. Ontology
formally defines the terms used to describe and represent
an area of knowledge. An abstract ontology can be seen as
a set.
O = (L, C, T, R, , ≤ C, ≤ R, J)
L a logical theory
C and R finite sets of labels of concepts and relationships
respectively.
: R C x C a signature function or an area of a
relationship
≤C and ≤R C partial orders on the sets C and R
TC an upper bound for ≤C

The notion of ontology in computer science dates back to
the 1970s in symbolic artificial intelligence. Each year, the
spectrum of applications and areas concerned with
ontologies widens. Initially reserved for expert systems
simulating human reasoning in specific areas, ontology is
now in a large family of information systems and is used
to describe and process multimedia resources, establish
interoperability of network applications , control automatic
processing of natural language, build multilingual and
intercultural solutions, enable the integration of
heterogeneous information sources, check the consistency
of models, etc ...
The implications are found in many areas: integration
systems of geographic information, human resources
management system, support system to analysis in
biology, computer-assisted education system, and
electronic libraries.
Thanks to Semantic Web, ontology found a standard
formalism on a worldwide scale and is part of an
increasing number of Web applications without even the
users' awareness and to the benefit of software which,
through them and the descriptions they enable, can provide
new functionalities.
I.3. Languages for ontologies
I.3.1. Definition
The Semantic Web designates a set of technologies
designed to make the content of the World Wide Web
resources accessible and usable by programs and software
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agents, through a system of formal metadata, using in
particular the family of languages developed by the W3C.
I.3.2. XML and XML scheme
The extended markup language (XML) proposed in 1998
by the W3C, is a language for describing and exchanging
structured documents, from standard generalized markup
language (SGML).
XML enables to describe the tree structure of documents
using a system of tags allowing the marking of the
elements that make up the structure and relationships
between these elements.
XML is not, by itself, a language for modeling ontologies.
XML Schema is a tool to define grammars characterizing
document trees. With XML schemas, it is possible to
constrain the tree structure of a document.
I.3.3. RDF and RDF Schema
The Language Resource Description Framework (RDF)
appeared in 1999, on the recommendation of the W3C. His
goal was to make a description of Web resources for the
processing of these data by programs and allocate
metadata to resources. RDF is based on a model of triplet
(subject, property, and object)
RDF and XML are complementary. To each XML tag
corresponds a RDF triplet.
RDF schema proposes to extend RDF. A schema is a
meta-model that specifies what types of resources can be
used in RDF triplets. A too simple representation of
ontology is obtained, no transitive property, inverse or
symmetrical.
A need to expand RDF schema to provide ontologies with
better support arises.
I.3.4. Web Ontology Language (OWL)
The language was recommended by W3C in early 2004. It
is an XML dialect based on RDF syntax which it extends
the basic primitives. It is the most advanced language
representation for the Semantic Web that allows defining
ontologies.
OWL allows defining classes (concepts) that represent sets
of individuals (object instances). It helps define four types
of characteristics for properties: functionality, reversefunctionality, transitivity, symmetry.
 x, y, z P (x, y)  P (x, z)  y = z
 x, y, z P (y, x)  P (z, x)  y =x
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OWL exists into three forms (under languages):
1. OWL LITE:
meets the needs of classification
hierarchy and simple constraints functionality of
cardinality 0 and 1. Cardinality 0 or 1 corresponds to
functional relationships, for example, a person has an
address. However, this person may have one or more
first names. OWL Lite is not hence sufficient for this
situation.
2. OWL DL: concerns users who want maximum
expressiveness coupled with the completeness of the
calculation. All the inferences are guaranteed to be
considered. It is named DL because it corresponds to
the description logic.
3. OWL FULL: is intended for people who want
maximum expressiveness. It has the advantage of full
compatibility with RDF / RDFS but has the
disadvantage of having a high level description
capability, even if they can not guarantee the
completeness and decidability of calculations related to
the ontology.
II. VIRUNGA NATIONAL PARK AND ONTOLOGY
II.1. Presentation of the Park [13], [14]
About 790,000 ha, the Virunga National Park was created
in 1926 and includes a part of the Virunga chain, the
western slopes of Ruwenzori, which rises to 5100 m and a
large portion of the Albertine Rift from Lake Kivu to the
Valley of the Semliki. It shelters an exceptional variety of
habitats, including aquatic, savannas, lava fields and a
whole gradient from lowland forests to Afro alpine
moorland of Ruwenzori and Virunga.
Outstanding Universal Value
Criterion (1): Virunga National Park offers mountain
scenery among the most spectacular in Africa. The
Ruwenzori Mountains, with their glaciers and volcanoes of
the Virunga Massif are covered with an Afro-alpine
vegetation of tree-groundsel and of lobelia and their slopes
covered with dense forests, are places of outstanding
natural beauty. The park also has spectacular views of
eroded Sinda and Ishango valleys. It has significant
wildlife (elephant, buffalo, hartebeest and cob Thomas)
concentrations. It housed the Africa’s largest population of
hippopotamus estimated at 20,000 individuals. .
Criterion (2): Virunga National Park is located in the
center of the Albertine Rift, the western branch of the
Arab-African Rift. In the southern part of the park, the
Virungas, eight major central volcanoes resulted from the
rifting, seven of which are located wholly or partially
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within the park, and a multitude of volcanoes adventitious.
Nyamuragira and Nyiragongo are among the most active
volcanoes in Africa and erupt at regular intervals.
Nyiragongo has global significance as an indicator of
volcanic lava lake: the bottom of its crater is occupied by a
lava lake, which empties itself periodically with
catastrophic consequences for local communities. The
northern area of the park includes about 20% of the
Ruwenzori massif - the largest glaciated area in Africa and
it is the only "alpine" type of the continent. It adjoins the
Ruwenzori Mountains National Park in Uganda, listed as
World Heritage Site, with which it shares the peak
Marguerite, third summit of Africa (5109 m).
Criterion (3): Due to its strong altitudinal gradients (680
to 5, 109 m), rainfall and soil, the Virunga National Park
has a wide variety of habitats and plant species that put it
at the first rank of African National Parks for Biodiversity.
One identified more than 2000 vascular plants, of which
10% are endemic to the Albertine Rift. African montane
forests account for about 15% of the vegetation. The
Albertine Rift is also home to more endemic vertebrate
species than any other region of the African continent and
the park has many species. The park is home to 78 species
of amphibians, 109 species of reptiles, 706 species of birds
and 218 species of mammals, namely 22 types of primates,
including three of great apes - the mountain gorilla Gorilla
beringei beringei, which is home to one-third of the world
population, the eastern gorilla Gorilla beringei graueri and
eastern chimpanzee Pan troglodytes schweinfurthii.
Savannas of the park are home to a diverse population of
ungulates and the biomass of wild mammals was one of
the highest of the planet (314 tons / km2). Among
ungulates, there is the okapi Okapia john stoni endemic to
the DRC, and the red duiker Cephalophus ruby dus,
endemic to the Ruwenzori Mountains.

II.3. XML Document
Fig 2. Overview of the XML document in XF Design
(follow-up see Appendix)

II.4. Web ontology (OWL and RDF)

II. 2. Modeling with UML [1], [2], [3], [5], [6]
Fig. 1. UML diagram describing Virunga National Park’s
mammals.
VIRUNGA NATIONAL PARK’S MAMMALS (DRC)

Fig 3. Defining Classes
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Fig 4. Object property and data type property

Fig 7. Some individuals in the Primate Class

Fig 5. Instances of Classes
Fig 8. Ontological Graph
II.5. Implementation of ontology with shield

Fig 6. The different classes and their property
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Source code abstract
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[2] A. Lonjon, J-J Thomasson, L. Maesano, XML
modeling, Eyrolles, 2006
[3] MCDaconta, LJObrst, KTSmith, the semantic web,
Wiley, 2003
[4] G. Antoniou, F. Harmelen, A Semantic Web primer,
MIT, 2008
[5] JA Baeyens Guide encoder XAML Eyrolles, 2006
B. ARTICLES
[6] H.Kalonji, Using CSS XML files in biological data
presentation box of Congolese metazoa, IJCSI, 2011
[7] X. Lacot, Introduction to OWL, XML web ontology
language, June 2005
[8] N. Drummond, M.Horridge, H.Knublauch, ProtégéOWL Tutorial, University of Manchester and Stanford
University, july 2005
C. INTERNET RESOURCES
[9] http://websemantique.org/OWL
[10] ... http://loicmathieu.free.fr/wordpress/index.php/inf
[11] http://www.w3.org/TR/owl-guide/
[12] http://www.les-infostrateges.com/articles/0410207/lewold wide web definition /
[13] National http://fr.wikipédia.org/wiki/parc Virunga /
[14] http://www.aquaportail.com/definition9389mammifère:html
[15] http:// en.wikipedia.org / wiki / xml
[16] http://fr.wikipédia.org/wiki/world wide web /

CONCLUSION
Important contributions brought into this study encode
knowledge of the mammals’ domain of the Virunga
National Park in DRC, what helps make this knowledge
reusable. They confirm the benefits of ontologies, namely
the ability to be distributed across many systems,
compatibility with Web standards for accessibility and
internationalization. They are also open and extensible.
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