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Abstract: This work aims to develop a system allowing production, storage, management and dissemination of XML
(eXtensible Markup Language) documents as well as chemical and analytical data (molecules, spectra, etc.) obtained within
MED-COLOR-TECHNOLOGY project. Based on the study of user needs, modalities and systems for information access and
retrieval, we have adopted a navigation system mode with the adaptive hypermedia systems. We have integrated and adapted
the existing tools with new developed functionalities to ensure the full targeted functionality. Indeed, we have opted a
component-based integration strategy using the plug-in mechanism and the Eclipse RCP (Rich Client Platform) framework.
This architecture encompasses concepts that facilitate the adaptation of presentation, navigation, and content. Thus, the
developed system is rich in functionality, extensible, portable, adaptable and evolves with user’s needs, preferences, and
knowledge.
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1. Introduction

In the framework of the Med-Color-Tech Euro- and the textual and graphical material offered by the

Mediterranean project (INCO CT 2005 014506), a vast
amount of information on natural organic dyes has been
produced and disseminated in various formats (Word,
PDEF....). On the one hand, this study says the set of electronic
documents provided by the various partners (reports,
standards and experimental protocols, etc.) and on the other
hand, the needs of users (students, researchers,...) and in
particular their objectives, we note the abundance and the
heterogeneity of the data as well as the diversity of the needs
of the users.

Our objective is to structure, organize this information and
choose the possibilities of presentation, processing and
dissemination of information, the most adapted to the user

documents in question. We have developed an adaptive
hypermedia system based on the plug-in mechanism and
adopting adaptation techniques and processes to provide an
application that adapts to the user and evolves with its needs
and knowledge.

This article describes the design and modelling steps of
our system. We begin by describing hypermedia systems,
their limitations and proposed solutions. Then, we present the
architecture of our adaptive hypermedia system, the
dimensions and adaptation techniques used. Next, we present
the development environment based on plug-ins and the
architecture of our system. Finally, we focus on the results
obtained (views, editors and perspectives)



International Journal of Systems Engineering 2017; 1(1): 10-16 11

2. Adaptive Hypermedia System
2.1. Hypermedia System

Hypertext facilitates and simplifies the consultation and
navigation in a network of electronic documents. It is suitable
for documents, which can be approached in several ways and
whose choice of reading or consultation paths depends on the
prior knowledge and needs of the user. However, the use of
hypermedia systems has faced several problems, such as
disorientation [1], cognitive overload [2], ambiguous
research [3]... In response to these difficulties, researchers
regularly Solutions. The proposed improvements [4] focused
on three main areas: presentation, content and navigation.
The accumulation of all these practices has given birth to a
new system: The Adaptive Hypermedia System (AHS).

2.2. Adaptive Hypermedia System

"By hypermedia adaptive systems we mean any
hypermedia and hypertext system that reflects certain
characteristics of the user in the user model and applies this
model to adapt visible and varied aspects of the user system."
According to [5], adaptive hypermedia is useful when the
system is to be used by people with different knowledge or
purposes. An adaptive hypermedia must satisfy three criteria:
It must be an information system whose interface is a
hypermedia, contain a user model and use this model to adapt
the hypermedia. Three types or designs of adaptive
hypermedia systems [6]: Adapted system, adaptive system
and adaptive or intelligent system.

3. Conception and Realization of AHS

To provide our partners with an easy to use, customizable
system and taking into account the capabilities of each user.
we will develop a hypermedia system:

a. Adapted: Each user (chemist, analyst, biologist,
conservator,...) finds in the system the profile adapted to
his needs.

b. Adaptable: The user has the possibility to adapt the
proposed profile by specifying his choices and
preferences.

c. Adaptive or intelligent: The system can deduct from the
user's behavior, preferences and choices, save and
present them later.

In the following sections, we will present the structure of

our adaptive hypermedia system and the dimensions that can
be considered in the adaptation process.

3.1. Structure of AHS

3.1.1. Domain Model

In a hypermedia application, we are interested in the
information nodes and the structure of the links linking these
nodes. This representation constitutes the domain model [7].
Our domain model organizes and structures our data in
collections (biological sources, coloring components,
artwork, chemical and analytical data). Each collection

contains a set of nodes (documents). Each node contains
several elements (attributes / values) and can link it to other
nodes in other collections. We have chosen the XML
standard and its XML-Schema recommendation to define this
model [8]. Another model is studied in this model: that of the
links [9].

3.1.2. User Model

"A user model is knowledge about user explicitly or
implicitly encoded, used to improve its interaction" [10]. This
knowledge concerns the cognitive gains of the user, his
profile, his goals, his preferences [11]... Several types of user
models have been defined [12].

To define our user model, we used the intermediate
approach (between canonical model and individual model)
by defining group models (stereotypes) that can be refined
individually by each user [13]. Stereotypes or defined
profiles are: Dye Specialist, Biologist, Chemist, Analyst and
Fine Art Professionals.

3.1.3. Adaptability Model

The adaptation model (AM) contains the set of adaptation
rules that form the connection between the DM and the UM
to make the presentation that is most adapted to user profiles.

Table 1. Correspondence between user profiles and resource collection.

Resource Collection (DM) User profile (UM)

Dyes Coloring Specialist
Biological Sources Biologist
Coloring Components Chemist

Collections of art objects Professionals of art

Analytical data Spectrum Analyst

According to this table, each resource collection is specific
to a user profile. Thus, if Access to a Resource of the "Dyes"
type then the user profile "Dye Specialist" is activated. In this
case, the system automatically adapts to provide the user with
adequate representation of the information on the selected
dye. If this user decides to visualize the molecular structure
in 2D or 3D (not part of the current profile), a second rule
can be applied: If Access to Resource of type "Molecule"
then the user profile "Chemist" is activated, thus allowing the
system to switch to the Chemist profile.

In case the user does not want to change the profile, the
system displays a message specifying how to add the window
(view) concerned.

3.1.4. Engine of Adaptability

In any adaptive system, the components (UM, DM, AM)
are managed by a software environment that produces
adaptability: the adaptability engine (MtA) [14, 15]. It offers
selectors and page builders. The selector chooses the page to
be displayed when the user follows a link to a composite
concept and the constructor makes a suitable presentation of

the page to be displayed. Figure 1 shows the structure of our
AHS
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Figure 1. Structure of SAH Med-Color-Tech.
3.2. Adaptations Dimensions

3.2.1. Navigation Adaptation

The adaptation of navigation is to act on how the links are
presented to users to ensure quick and easy access to relevant
information. Several techniques are used such as direct
guidance, link annotation, link scheduling, link masking and
adaptive maps [16]. We opted for those that give the user the
responsibility of choosing the techniques of link annotations,
more specifically those of a visual nature:

a. Use a specific color to indicate that it is a text link. This
color changes when the link is visited,

b. Linking an icon or keyframe (molecule, spectrum,
biological source...) to indicate the content of the target
page. A sign is added to the icon when the link is
activated.

c. Adaptive maps, organize hyperspace (all resources), in
the form of graphical and hierarchical trees.

3.2.2. Adaptation Content and Presentation

The content adaptation [11] and the presentation consists
in proposing information that better corresponds to the
knowledge of the wuser while adapting the layout
characteristics [13]. As part of the Med-Color-Tech project,
we chose to show by default all the information contained in
each resource, for all users. However, the user has the ability
to hide / remount one or more concepts in a resource type
(collection) using filtering technique (conditional text,
stretchtext).

In the case of chemical data, molecular structures are
presented in three ways (image, 2D structure and 3D
structure). 2D and 3D presentations are complex and are of
interest only to chemists. Thus, we used the alternative
content technique (page variants, fragment variants) [17] for:

a. Display default 2D and 3D structure of Chemist profile,

b. Display the molecular structure as an image for the

other profiles,

We have also used the explanation variant technique to
display information to users in several ways, in different
regions (view or editor fields) [11] of the page:

a. Region 1: displays the text content as a table,

b. Region 2: Displays images,

c. Region 3: Displays content (text and image) in a web

page.

3.3. Realization of the Adaptive Hypermedia System Based
on Plugins

Component programming [18] is designed to deal with the
increasingly evident complexity of current applications by
promoting the reusability of existing components. It reduces
the time and cost of software projects and improves the
quality of the applications produced by taking advantage of
the experiences of other developers. Thus, based on the OSGI
model and using the Eclipse RCP Framework, we developed
an application based on plug-ins composed of:

a. Existing plug-ins, adapted and integrated for
manipulating chemical and analytical data [19] (plug-
ins in light blue).

b. new plug-ins, developed within the framework of the
project (plug-in in yellow), to ensure production and
management of project-specific data (eg coloring
components, biological sources, art objects...).

The architecture of our application is shown in Figure 2

4. Results Achieved

4.1. Perspectives

The perspectives are a customizable grouping of editors
and iews arranged in the application window. We created for
each user profile (UM) a specific perspective with specific
views and editors.

Figure 2. Med-Color-Tech Application Architecture.

The perspectives change automatically according to the
user and the type of information to be manipulated. You can
go from one perspective to another on the same window, but
only one perspective is active at a time.
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4.2. Views
It is an area for displaying information and possibly navigating it. Figure 4 shows the customizable layout of views from
Spectrum perspective.
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Figure 4. Views from the Spectrum perspective.
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4.3. Editor

It is an area to modify an object (molecule, spectrum, text

adds its contribution to the Menu bar and to the toolbar of the
application. Figure 5 shows the JChemPaint editor and its

file...). There can be only one active editor at a time, this one
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Figure 5. JChemPaint editor of the Chemist perspective.
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4.4. Filtering Information

The filtering system allows users to specify the
information to be displayed / hidden. Thus, the view displays
only the specified data, by the user when setting the filter.
Figure 6 shows an example of using a filter, making it

-
D Information of the Coloring Compounds X

15

possible to select the information to be masked when
displaying the data on coloring components.

Figure 7 shows the Coloring compound view displaying data
on the Alizarin staining component after applying the filter.
Note that the view hides the information ({UPAC Name, CAS
Registry, Einecs number et InchiCode).
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=] .ﬂ. List of molecular structure:
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alizarin. xyz

Figure 7. Data displayed after filter setting.

4.5. Preference Management

Preferences allow users to manage the settings of an
application. We have created preference pages to control and

.
D Preferences

adapt the look and function of the Med-Color-Tech
application. Each plug-in application adds its own preference
pages. Figure 8 shows examples of preferences pages.
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Figure 8. Examples of preferences management pages.
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5. Conclusion

This work is part of the Med-Color-Tech Euro-Med
project. It consists in creating a system for the management
and distribution of documents on the natural organic dyes of
the Mediterranean area. In order to provide our partners with
an easy to use, customizable system that takes into account
the needs of each user, we have adopted the navigation mode
with the Adaptive Hypermedia System (AHS). To realize this
system, we have opted for a component-based application,
integrating already existing plug-ins and creating new plug-
ins. The developed system is adapted to users according to
previously established profiles, adaptable by users according
to their needs and preferences and adaptive according to their
habits and their reactions.
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