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Abstract: The Semantic Web (SW) approach actually founded by the actual mass of metadata availability and the representation of
data with a proper knowledge. In order to achieve this approach it is necessary to generate metadata that is specific, easy to
understand, structured and well defined. Up to now semantic annotation (SA) of a Web document is the effective way to make the
SW vision a reality. This paper introduces proof of concept and two case studies of a manual Arabic annotation tool called SAAT
that is used for embedding rich metadata within Arabic Web documents to markup the Web pages toward the enrichment process of
the Arabic content. This tool is created using the JavaScript and PHP programming language to add Resource Description
Framework in Attributes or RDFa metadata for Web pages. The RDFa will make the Arabic Web pages content more structured and
machine processable. By using the SAAT tool, we hope to contribute toward the vision of the SW and open the field for Arabic
Semantic Web research.
Keywords: Semantic Annotation, Manual annotation tool, RDFa, Structured data, Arabic Language, Semantic content authoring.

1. INTRODUCTION
The Semantic Web is an approach that provides a
common framework that allows data to be shared and
reused across application, enterprise, and community
boundaries, and facilitate communication by making the
web suitable for computers [1]. Tim Berners-Lee created
the term for a web of data that can be processed by
machines [2].
The Semantic Web envisions a network of
semantically enriched content containing links to
unambiguous, formal semantics. Even though there is an
enormous amount of information, documents and pages
accessible online, semantic structured data is not
sufficiently supported by search engines (they typically
match words syntactically). So far, most of the semantic
content available has been created either automatically by
wrapping existing data repository or by using annotation
facilities for existing content. However, Semantic Web
success depends on the accomplishment of a great number
of users creating and developing semantic content.

This achievement requires tools that reduce the
complication of semantic technologies.
One approach for adding a semantic layer to existing
web documents is by performing semantic annotation. SA
is “the process of labeling Web Pages with the semantics
of their contents” [3]. Several Semantic Web annotation
tools have been developed recently. These tools have
proved their success in multiple domains and different
languages, such as English, French and Chinese, to name
a few. To transfer this success to the Arabic language, a
set of Semantic Web tools needs to be created to deal with
the Arabic language contents. In this paper, we present
SAAT a tool that provides manual semantic annotation to
the Arabic web pages.
The paper is organized as follows: section 2 presents
an introduction to Semantic annotation, their categories
(manual, semi-automatic and automatic annotation) and a
brief explanation of the semantic annotation models and
domains. Section 3 presents some existing relate work and
their classification, section 4 provides the system
architecture of our tool, section 5 highlights two case
studies using the tool, section 6 presents the tool
evaluation and results, and finally, section 7 gives a
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conclusion with our future vision for the tool and next
improvement.
2.

SEMATIC ANNOTATIONS

Nearly few years ago, Tim Berners-Lee the inventor
of the WWW [4, 5], speaks about his vision for the
Semantic Web and the need for it, since the success of the
current web will leads to a new challenge as a massive
amount of data is only human understandable; and
machine support is partial or absent. Berners-Lee suggests
mechanisms to describe data in Semantic Web terms,
which will facilitate applications to exploit data in more
ways and support the user in his task, one of these ways is
the use of semantic annotations.
In general, annotation manner is a remark made
though our reading any text. This process may be as
simple as underlining or emphasizing passages. Creating
these remarks or comments, for limited sentences long,
generates a summary for Web content and articulates
giving the meaning of each basis. For the most part, an
annotation is additional info in a text that categorizes or
classifies the meanings of a part of that document.
Therefore, it assigns intellect labels, names, tags,
comments, clarifications, etc., to a document or to a
particular part in a text. This method helps to companion
the vagueness of the natural language (NL) when
expressing ideas and their computational demonstration in
a proper linguistic, by expressive the computer how data
items are related, connected and how these relations can
be calculated automatically [6, 7]. For semantic
annotation tool, annotations generate specific metadata
and usage schema, enabling new information access
methods and extending the existing ones. Generating
semantic remarks or annotations for a Web resource can
be done by using one of the subsequent classifications:
A. Manual Annotation
Is considered one of the basic methods for creating
semantic annotation, manual tools let the users to add
annotations to Web pages or other resources by hand.
With the modification of current syntactic resources into
added information structures that demonstrate related
underlying information structures by adding data to some
level of document (word, phrase or paragraph) which
constitutes metadata [8]. The process of manual
annotation is expensive and time-consuming process.
Furthermore, MA is more easily feasible today, by means
of authoring tools such as Semantic Word.
As an example of manual annotation, Semantator [9]
lets a given user to choose two instances and add them to
the relationship applicant list. After that, he can choose
any object property from the loaded ontology and decide
the subject of this new relationship.

B. Semi-automatic Annotation
Semi-automatic tools depends on human involvement
at some point for the annotation creation process. The
tools diverge in their construction, information extraction
and methods, initial ontology, quantity of the manual
work necessary to accomplish and create the annotation.
As an example for semi-automatic annotation tool is
NCBO annotator [10] and cTAKES [11].
C. Automatic Annotation
Finally, automatic annotation tools follow two types of
schemes that learn how to annotate, these schemes are
supervised systems and unsupervised systems. The
disadvantage of supervised technique is that choosing
satisfactory good patterns is a non-trivial and error-prone
task. The other system involves a diversity of strategies to
learn how to annotate without any user administration, but
their precision is unsatisfactory [12].
Semantic Annotation also can be classified into four
models: tags, attributes, relations and ontologies. Tags are
placed at the bottom level, correspond to the easiest form
of annotation from the user point of view, while
ontologies are at the top level, and represent the hardest
form of annotation from the user point of view.


Tags: A tag annotation element is a keyword
(word or sequence of characters without spaces)
or a term assigned to a resource that, implicitly,
describes a particular property of a resource.
 Attributes: An attribute annotation element is a
pair of two elements: the name of the attribute and
the value of the attribute. The name of the
attribute defines the property of the annotated
resource (e.g., “Country”, “City”) and the
attribute value specifies the corresponding value
(e.g., “Egypt”, “Cairo”).
 Relations: a relation annotation element is a pair
of two components: the relation name and the
related resource. The annotated resource is related
with relation by the relation name.
 Ontologies: The ontology model describes the
metadata that align a resource or a part of it with
some of its properties and characteristics
description according to a formal conceptual
model (ontology).
Table 1 reviews the benefits and drawbacks of
eachsemantic annotation classification.
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TABLE I.

BENEFITS AND DRAWBACKS OF SEMANTIC
ANNOTATION METHODS

Method

Benefits
Precise method of
annotating resources.

Manual
annotation

Sustenance the
requirements of
different users.

Semiautomatic
annotation

Suitable speed of
annotation with middle
precision.

Drawbacks
Time consuming method,
and often does not consider
numerous perceptions of a
data source, needful of
many ontologies.
Generated output needs to
be revised to make sure it is
annotation process is
precise.
Restricted to the usage by
specialists while others are
suitable for understanding
workers.

Automatic
annotation

3.

Fast annotation speed
method.

User interface (UI) strategy
concerns related with
decreasing intrusiveness
while get the maximum out
of precision.

RELATED WORK

Annotation tools that targets metadata annotations can
have several formats, this section gives a description and
an example for the several formats (e.g. ontological,
image and textual) that we can find.
A. Ontology annotation tools
Ontology based document annotation has been the
focus of many projects and applications, since the
availability of annotated content is one of the key
challenges to overcome in order to make the semantic
web a reality. Based on the principles of tools that capture
the prerequisite of providing clear proper meaning to
annotations, the following tools ware selected:




GATE [13, 14]: one of the most broadly
recognized systems over the last years. Used for
vast organization and text annotation. Comes as a
desktop application codes in Java programing
language and can be run under nearly any
Operating Systems (OS).
KIM [15]: is a platform with a knowledge and
information management infrastructure and
services for automatic semantic annotation,
indexing, and retrieval of unstructured and semistructured content. Inside the process of
annotation, KIM also does ontology population.
As a base line, KIM inspects texts and recognizes
references to entities (like persons, organizations,
locations, dates), then it tries to match the
reference with a recognized entity, having a
unique Uniform Resource Identifier (URI) and
description in the knowledge base [16].
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Melita [17]: is a tool developed to define and
develop an ontology-based annotation services. It
is a semi-automatic annotation tool based on the
Amilcare Information Extraction Engine [18].

B. Image annotation tools
In this process, we can assign metadata in the form of
captioning or keywords to a digital image by annotation
tool, after that we can use an image retrieval system to
organize and locate images of interest from a database.
The following tools ware selected:
 M-OntoMat-Annotizer [19]: allows the semantic
annotation of images for multimedia analysis and
retrieval. It is an extension of the CREAM
(Creating Metadata for the Semantic Web)
framework and its reference implementation,
OntoMat-Annotizer. The Visual Descriptor
Extraction Tool (VDE) developed as a plug-in to
OntoMat-Annotizer and is the core component for
extending its capabilities and supporting the
initialization and linking of RDF(S) domain
ontologies with visual descriptors.
 SpiritTagger [20]: Is a system of image
annotation invented to explore knowledge
extraction through mining of millions of global
photographs referenced with a geographical
coordinate.
 SML [21]: produces a natural ordering of
semantic labels at annotation time, and eliminates
the need to compute a “non-class” model for each
of the semantic concepts of interest.
C. Text annotation tools
These tools focus to transform the existing syntactic
resources into interlinked knowledge structures that
represent relevant underlying information. Our main
concern is the authoring tools. Following is a few
examples:
 Amaya [22]: an interactive Web browser and
editor with user-friendly interface built on the
Annotea framework, which can mark-up Web
documents in extensible Mark-up Language
(XML) and HTML. The user can generate
annotations with the same tool they use for
surfing and for editing text, making Amaya a
respectable example of a single point of access
environment.
 OCA [23]: One Click Annotation is a Web editor
that follow the principle of What You See Is
What You Get (WYSIWYG). OCA used with
Web browsers to allows for annotating words and
phrases with references to ontology concepts and
for generating relations between annotated
phrases by enriching content with Resource
Description Framework in Attributes (RDFa)
annotations. It has an intuitive user interface that
http://journals.uob.edu.bh
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aims to hides the difficulty of producing semantic
data. The greatest thing about OCA is they
consider non-experts with little or no familiarity
with semantic technologies as the main target
group, which is a novel way needed to the success
of the SW annotation since it depends on
achievement an enormous amount of users
generating, creating and consuming semantic
content [24].
AraTation [25]: is an Arabic semantic annotation
tool for focusing in the field of Arabic News
content annotation on the Web. Applied as a
desktop application. AraTation tool created using
Java and Web Ontology Language (OWL) to
output Resource Description Framework (RDF)
metadata for Web pages.

4.

SAAT
During the last few years, many semantic Web
annotation tools have been developed, however a very
limited number considered working with Arabic contents.
With the use of SAAT, we aim to provide a tool for
annotating Arabic content semantically. Our focus to
provide a tool which is suitable for non-expert users
having slight or no familiarity of semantic technologies,
because we consider that the success of the Semantic Web
depends on getting a critical mass of users creating and
consuming semantic content.
A. SAAT Architecture
In our last work [26], we proposed a framework for
Arabic semantic annotation tool with some features that
can be used in the development process of the tool, to
continue our work we have developed SAAT as a proof of
concept.
SAAT is a plugin implemented over a content
management system or CMS [27], the main role of the
tool is to create, manage, and access semantically
enriched content, likewise to CMS allowing people
unfamiliar with HTML to manage the content of websites,
SAAT allows people unfamiliar with semantic
technologies to add semantic annotations to Arabic texts.
The client side is responsible for adding, editing and
publishing the annotated Arabic content, where the server
side is only used in serializing and retrieving the
annotated web page contents. The main core of SAAT is
the vocabularies from Schema.org [28] that we used the
classes and its attributes in annotating the content. Fig 1.
Shows a diagram for the tool architecture.

Figure 1. SAAT architcture

The procedure of annotating a content of a web page is
as follows:
 Loading the web page which requires annotation
into the CMS editor area
 Selecting the desired text for annotation and click
the right mouse button
 A context-menu will appear with only two
options the class name and the attributes for .the
selected class, e.g. a class name “Product / “ منتج
 Now we can add the class attributes to the
highlighted area of the selected text which was
given a class before, e.g. “name/”االسم,
“description /  ”الوصفand “price / ”السعر
Fig 2. Shows a snippet of the generated code stating
that there is a resource “Product /  ”منتجwith the
name “personal computer /”حاسوب شخصي,
“description /  ”الوصفand a “price /”السعر.

Figure 2.

SAAT generated code snippet

B. SAAT evaluation
This section shows an evaluation to the output of the
tool, however many evaluation aspects need to be
considered, for now we will concentrate to check the
validation, parse of the generated markup and the relations
between the resources. The evaluation was performed on
20 different Arabic texts, as an example we will highlight
two cases test material texts from the Arabic Wikipedia
http://journals.uob.edu.bh
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about “operating systems / [ ”أنظمة التشغيل92] and
“Egypt/[ ”مصر03].
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the entire validation test without any problems mentioned
fig 6.

1) Case: “operating systems /” أنظمة التشغيل: we
annotated the content with “News Article” vocabularies
and its class attributes, when we validate the content
according to Yandex [31] a Webmaster Tool for parsing
RDFa content we got a full understand of the annotated
contents as displayed in Fig 3.

Figure 6.

5.
Figure 3.

Yandex parsing RDFa results

In addition, we validated according to Google
Webmaster Tools [33] for testing the validation of the
relation between the resource and its attribute, we passed
the entire validation test without any problems mentioned
as shown below in fig 4.

Figure 4.

Google Webmaster generated markup and resource
relations

2) Case: “Egypt /”مصر: we annotated the content
with “Country” vocabularies and its class attributes, when
we validate the content according to Yandex we got a full
understand of the annotated contents as in fig 5.

Google Webmaster generated markup and resource
relations

CONCLUSIONS AND FUTURE WORK

This paper presented an architecture, its
implementation and use cases of a manual semantic
annotation tool targeting the Arabic content toward
leveraging Semantic Web technologies to serve the
Arabic language, and produce semantically annotated web
pages. Even if the tool existing in this paper has achieved
its intended goals and proof of concept, many possible
additions can improve the tool’s performance and
productivity. The enhancements include:
 Add more vocabularies and NE with the use of
different approach than Scema.org
 Increasing of the included domains used
 Increasing the performance and the response time
of the tool
 Adding support to images and multimedia
 Adding support for keyword extraction
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