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Abstract—We are interested in the problem of semantic
annotation of XML Web pages belonging to a heterogeneous
domain by taking into consideration different viewpoints. This
type of annotation requires the use of multi-viewpoints ontology
of domain. For a given viewpoint, the page will not be fully
annotated because only some elements of this page are relevant
in this viewpoint. Our goal is to propose an approach to detect
the elements and relationships between elements that are
relevant in a given viewpoint. In the proposed approach, in
order to manipulate the elements of the page, we used the tree
representation of the page generated with DOMXML. We
based on a semantic annotation of the leaves of the DOMXML
tree in a given viewpoint to detect the elements and their
relationships that are relevant in this viewpoint.
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I. INTRODUCTION

T

HE multi-viewpoints semantic annotation is a technique
based on the exploitation and the instantiation of a
multi-viewpoints ontology. The latter is used to group
different possible conceptualizations of the domain modeled
according to different perspectives in a single ontology [18],
[20]. Annotating a resource using multi-viewpoints ontology
can give different interpretations to the content of this
resource according to the viewpoints referred to.
For a given viewpoint, the resource would not be fully
annotated because some elements of this resource are
relevant in this viewpoint and others are not. To solve this
problem, we propose to filter the content of the page; we
only leave the elements that concern this viewpoint. The
problem is how to detect, in the resource to annotate, the
elements which are relevant in a given viewpoint.
We are interested in this work, in the multi-viewpoints
semantic annotation of an XML page (semi-structured
resource [5]). We use the tree representation of the page
generated with DOMXML to manipulate the elements of this
page. Our goal is to propose an approach that allows
detection of elements and their relationships which are
relevant in a given viewpoint.
In the following section, we present some related work.
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In sections three and four, we give a description of
DOMXML tool and multi-viewpoints ontology. So we
present our approach in section five and apply it on an
example. We give some guidelines for future work in section
eight. Finally, we conclude our work.
II. RELATED WORK
Current systems of semantic annotation [6], [7], [8], [9]
and [10] cannot give more than one description to the
resource content. As an example, in a classical ontology, the
Apartment concept is defined with three attributes:
room_nbr, rent and address.
"The Apartment 10 of 4 rooms in Constantine city whose
rental price is 250000 DA" sentence can be semantically
annotated (by using one of current systems) as an instance of
Apartment concept.
But, it is more interesting to describe this sentence in
three viewpoints: size, finance and localization. Thus, we
need to use a multi-viewpoints ontology in order to give a
multi-viewpoints description of each concept of this domain.
The Apartment concept can be defined in a multiviewpoints ontology with an attribute room_nbr according to
the size viewpoint, an attribute rent according to the
financial viewpoint and an attribute address according to the
size, localization and financial viewpoints. From those
descriptions, we can define new concepts in each viewpoint.
For example, in the size viewpoint: Small_Apartment and
Large_Apartment are new concepts. Large_Apartment can
be defined as an apartment which has, for instance, more
than 2 rooms. From the financial viewpoint, an
Expensive_Apartment is as an apartment which has more
than 12000DA for rental price.
The multi-viewpoints semantic annotation of the
sentence: " Apartment 10 of 4 rooms in Constantine city
whose rental price is 250000DA " becomes an instance of
Large_Apartment concept according to the size viewpoint
and an instance of the Expensive_Apartment concept
according to the financial one.
In a previous work [1], [2] we proposed an approach of
semantic annotation from multi-viewpoints ontology. We
have exploited the tree representation of the original page to
be annotated. DOMXML was used to get a page for each
viewpoint. DOM has several methods for manipulating
XML files, as removeChild method which removes a target
node. The node is not deleted in the original page, but only
in the XML tree located in memory. As a result, a subtree is
generated for each viewpoint. Then we get a DOM structure
for each viewpoint instead of a page. This work was done
manually by experts of the domain.
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In the current work, we propose a method to
automatically extract these tree nodes without any
intervention of human beings.

Multi-Instantiation allows associating the same
individual to several concepts according to different
viewpoints.

III. DOMXML REPRESENTATION
DOM (Document Object Model) is a specification of the
W3C (World Wide Web Consortium) defining the structure
of a document as an object hierarchy [4].
DOM defines each XML tag as a node of the tree and
the relationships between tags as edges. We distinguish two
types of nodes: strings are represented by text nodes, and
XML tags by element nodes. These nodes are typed
elements by a tag name.
DOM has several methods for manipulating XML files.
Here are the most used [4]:
RemoveChild: to delete a target node.
InsertBefore (newnode, oldnode): adds a new node
newnode before the node existing oldnode.
AppendChild (newnode): adds a new node to the target
node.
ReplaceChild (newnode, oldnode): This can replace a
newnode by an oldnode.
So, the DOM is of particular interest for reading XML
data and loading them into memory in order to modify the
structure, to add or delete nodes, or to change the data in a
node.
IV. MULTI-VIEWPOINTS ONTOLOGY
Multi-viewpoints ontology is a multiple description of the
same universe of discourse according to different
viewpoints. It is defined by a 4-tuple ([3] and [15]) of the
form O = <CG, RG, Vp, M>, where:
- CG is the set of global concepts,
- RG is the set of global roles,
- Vp is the set of viewpoints and
- M is the set of bridge rules.
A viewpoint: is a partial description of a universe of
discourse within a particular perception. A viewpoint is
defined by a triple [15] VPK= <CL, RL, AL>, where:
- CL is the set of local concepts,
- RL is the set of local roles and
- AL is the set of local individuals.
In the following, we give some fundamental definitions:
Global concept is a concept, which is seen by all
viewpoints with some common properties. The latter are
visible to all views and constitute the key of the global
concept.
Local Concept is a concept that is seen and described
locally according to a particular viewpoint.
Global Role is a relationship between two local concepts
defined in two different perspectives.
Local Role is a relationship between two local concepts
defined in the same viewpoints.
Stamp (i.e. label) identifies for each ontological element
(i.e. concept, role, individual) to be known by the viewpoint
that it belongs to.
Bridge rule represents consensual relationships between
two local concepts or two local roles represented in two
different viewpoints.
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Fig. 1. Example of a multi-viewpoints ontology.

Fig. 1. Illustrates a multi-viewpoint ontology. In this
example, three ViewPoints (VP) are considered: Size (vp1),
Finance (vp2), and Localization (vp3).
V. THE PROPOSED APPROACH
In this section, we propose an approach to detect in the
page to annotate the elements and relationships relevant in a
given viewpoint without the intervention of experts. Our
approach is made of the following steps:
A. Step1
The first step is to build the DOMXML tree of the page
to annotate using the existing tools.
B. Step2
Second step is to identify from the ontology, the
viewpoint that we are interested in, for example a Vp
viewpoint.
C. Step3
The third step is to detect text nodes that are relevant in
the Vp perspective.
Usually, the text contained in a text node is a string that
corresponds to a primitive entity (primitive concept or
attribute of a concept) in the ontology. So for each text node
NTi, we seek in the domain ontology, a local concept or
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attribute of a local concept that is seen and described locally
according to a Vp viewpoint and can correspond to the string
containing in the NTi text node (that is why to say primitive
annotation of the text node NTi). If we cannot find an
appropriate concept or attribute, then the text node NTi will
be deleted from the RemoveChild because NTi is irrelevant
in a viewpoint Vp.
D. Step4
The fourth step is to detect node elements that are
relevant in the viewpoint Vp. We start with the parent nodes
of text nodes and we come up until the root. For each node
element NEi, we seek its children with hasChildNodes()
method which returns True if the node has children, False
otherwise.
If NEi does not have children, it will be removed by
using RemoveChild because NEi is irrelevant in a Vp
viewpoint.
At the end of the process, we will obtain a subtree that
represents the original page related to a Vp viewpoint.

Fig. 3. XML code of an estate agency web page.

VI. CASE STUDY
We consider the XML web page of an estate agency used
in [1] presented in Fig. 2.

Fig. 4. DOMXML of an estate agency web page.

Fig. 2. Estate agency web page.

This example of an estate agency web page contains a list
of tenants. Each one is identified by a name, can have a
salary, and rents one or more apartments. Each apartment is
identified by an address and is characterized by a room
number and a rental price.
Three viewpoints are considered for this page: Size,
Finance, and Localization. To apply our approach on the
estate agency web page, we should follow the steps outlined
in the previous section as follows.
A. Step1
The XML code of the estate agency page is shown in
Fig. 3. and the corresponding DOMXML tree is shown in
Fig. 4.
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B. Step2
Among the concepts presented in the multi-viewpoints
ontology of the estate agency [3] we have:
Apartmentô ≡ (vp1 room_nbr.Number) ⊓ (vp2
rent.Monetary) ⊓ (vp1, vp2, vp3 address.String) ⊓ (≥ vp1,
vp2, vp3 1 address) ⊓ (≤ vp1, vp2, vp3 1 address)
Personô ≡ (vp2 salary.Monetary) ⊓ (vp1, vp2, vp3
name.String)
Apartment is a concept defined with room_nbr attribute
according to vp1, rent attribute according to vp2 and address
attribute according to the three viewpoints vp1, vp2 and vp3.
vp1, vp2 and vp3 respectively represent size, finance and
localization viewpoints.
We will apply our approach to the financial perspective.
So in this view, the concepts Apartment and Person are
defined as follows:
vp2:Apartment ≡ (vp2 rent.Monetary) ⊓ (vp2
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VII. IMPLEMENTATION

address.String) ⊓ (≥vp2 1 address) ⊓ (≤vp2 1 address)
vp2:Person
Name.String)

≡

(vp2

Salary.Monetary)

⊓

(vp2

C. Step3
We detect text nodes that are relevant in the financial
perspective:
Current systems of semantic annotation [6], [7], [8], [9],
[10], [17], [19], [21] use exclusively primitive concepts
defined in an ontology to annotate a web page. They identify
the strings that correspond to these concepts. Similarly, in
this step we identify strings that correspond to entities
(attribute of a concept or primitive concept) defined in the
multi-viewpoints ontology of estate agency according to the
financial perspective.
Ali and Mohamed strings correspond to (vp1, vp2, vp3
name.String) attribute.
Benbais 25000, Constantine 25000 and Ain S’mara
25000
correspond to (vp1, vp2, vp3 address.String)
attribute.
40000 DA and 14000 DA correspond to (vp2
salary.Monetary) attribute.
2000 DA, 8000 DA and 4000 DA correspond to (vp2
rent.Monetary) attribute.
1, 3 and 2 don’t correspond to any terms in the ontology
according to the financial perspective, so the corresponding
text nodes will be deleted.
D. Step4
The fourth step is to detect element nodes that are
relevant in the financial perspective. We seek the element
nodes that have no children.
In our example, the element nodes that have no children
are named room_nbr. So, these nodes will be deleted.
At the end of the process, the DOMXML subtree
obtained according to the financial viewpoint is presented in
Fig. 5.

Fig. 5. DOMXML Subtree of estate agency page depending on Financial
viewpoint
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We programmed our approach in JAVA [11]. We also
used JDOM [12] that can generate and manipulate the
DOMXML tree. The ontology is implemented in OWLMPV defined in [3] and [13]. We used JENA [14] to handle
the domain ontology, and the OntoMat tool [9] for a
primitive annotation.
VIII. FUTURE WORK
We will use this approach as a step in an approach of
multi viewpoints semantic annotation of heterogeneous
resources to reduce the human intervention in order to
achieve an automatic approach.
We will extend the XML language to multi-viewpoints
XML in order to describe the content of a web page
belonging to a heterogeneous domain which consists of a set
of views.
IX. CONCLUSION
The multi-viewpoints semantic annotation consists of
giving several interpretations of a web page belonging to a
vast domain composed of several viewpoints. The principle
is to associate a semantic annotation to a page in each
viewpoint. To annotate the page in a given viewpoint, we
must detect the page elements that are relevant in this
viewpoint. For this, we were interested particularly in the
semantic annotation of XML page belonging to the domain
of interest. The latter is described by a multi-viewpoints
ontology. We used DOMXML tree and primitive annotation
of text nodes of the tree DOMXML (leaves of DOMXML
tree) depending on a desired viewpoint in order to get a
specific subtree to this viewpoint which represents a tree
structure of the relevant elements in this viewpoint.
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