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Abstract

In this work, we present a contextual personalization method based on users’ interests and social neighborhoods. It is implemented
by proposing an approach to automatically generate personalized interactive applications based on social media platforms. The
shared contents, designed by documents, are used to extract users’ contexts and profiles. Thus, extensive functionality is needed to
exploit these information and develop social applications adapted to end-users interests. An automated model-driven engineering
approach, using Domain-Specific Language, is proposed for the generation of what we call personalized document-based applica-
tions by exploiting the interaction power of online social media.
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1. Introduction

In order to take advantage of the success of social media platforms, many people are trying to implement social
applications. They are based on interactions with these platforms and exploit their infrastructure as a means of dialogue
with end-users. Adapting interactive applications to users’ preferences and interests is a key factor in their success.
The idea is to conquer them by providing relevant information using personalized systems. In this context, we propose
an automated model-driven engineering (MDE) approach for the generation of interactive social applications with
personalized content. The MDE methodology is an important paradigm given its ability to accelerate the development
process and reduce its complexity. In order to meet this objective, we have identified the following requirements: (i)
implementation of the personalization of content ; (i) taking into account this personalization from the earliest stages
of the design of interactive applications ; and () automatic generation of the final application. The remainder of the
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Social network interfaces and document
based applications

i i e

1 Social usage |

1analysis -
| Queries || Community-based personalization |

|
|
: | Pattern recognition |

FOAF Ontology || Documents |

|
|
|
|
: | Social Networks APls |

______________________________________________

Fig. 1: Abstraction stack for the generation of interactive applications based on social media

paper is a follows. In section 2, we present the general proposed solution. In section 3, we detail the MDE approach.
The section 4 presents the implementation and evaluation of the results. Finally, we conclude and describe future
work.

2. General proposed solution
2.1. Collaborative contextualization method

Personalization is defined as the ability to provide users with content and services that are adapted to their needs
and expectations at all times by using appropriate human-machine interactions [1]. In our work, we proceed with a per-
sonalization of content consisting in selecting and adapting relevant contextual information. The context corresponds
to different dimensions, in particular the user dimension which includes the social and personal contexts [2]. The first
is the social neighborhood of the user such as his groups and communities of interest. While the second contains its
demographic, psychological and cognitive information. Thus, for the implementation of the personalization according
to the users interests in addition to the social neighborhood, we will answer the following questions: (i) how to build
the context? and (i) how to use it to select relevant content?

The social user profile is a model that contains both contexts of the user dimension [3]. In fact, it is built not only
on the basis of the interests and activities of the users but also taking into account other users who are similar to
them. More specifically, and for better personalization of content, some research has explored the utility of exploiting
group membership information that could be sufficiently similar to each other. This similarity is well guaranteed in
communities of interest as user groups with common interests [4]. Thus, we propose to exploit the data in these
communities by taking advantage of the common points of its members.

Definition (Community-based Personalization) : is a method of personalizing collaborative content considering
the user as a member of a community of interest in order to provide him with information adapted to his interests.

For those purposes, we rely on the “groupization” technique [5]. It has been proven that this technique increases the
personalization process. The latter is enhanced by assigning higher weights to documents of interest to more members
of the group, based on matching the history of each member and the local frequencies of the documents. First, a
personalization score is calculated for each search result for each member of the group. As for this calculating, we use
the method defined by [6]. In their work, they consider a user’s documents such as web pages, email messages. In our
work, we consider documents as textual content that the user publishes and shares in social media sites.

2.2. Abstraction stack for generating personalized applications

Figure 1 shows the stack of tools we have designed to generate personalized interactive applications based on so-
cial media. Its purpose is the integration the community-based personalization method into the design and subsequent
generation of interactive applications. This stack is composed of: (i) user representation tools and extraction of doc-
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Fig. 2: General architecture

uments for the application through social media platforms; and (ii) querying and personalization tools based on the
communities of interest in addition to the execution of actions on documents.

Social user profiles are represented by Friend Of A Friend (FOAF) ontology [3]. It is used to describe users, their
communities and their contents. Social data are therefore available in a semantic format and can be exploited directly
or interrogated using the SPARQL' language. Most of these data are accessible from the programming interfaces
(APIs) of social media platforms. However, it is in our interest to analyze the available data in order to extract only the
relevant information (pattern recognition DSL). Using the relevant documents and user queries for the application, we
apply the community-based personalization method to select the relevant results that are adapted to the users’ interests
(actions DSL). The composition of the results is carried out by applying actions on the documents also allowing to
send them back to the users through the APIs.

3. Proposed MDE approach

In this section, we present the architecture of the proposed approach for the automatic generation of personalized
document-based applications. This architecture is organized in three layers (figure 2): an “application” layer represents
the interface from which the user interacts with the application and a “processing” layer executes the processes defined
by the DSLs that are built in the third layer of “design”.

1. In the first place, users send requests in the form of documents (publications or private messages) to the target
application via the social media sites;

2. Only relevant documents mentioning the target application are taken into consideration;

3. The patterns that should be found in the documents to decide whether they are relevant or not are defined by the
application designer using the first appropriate DSL that communicates with an external “BabalNet” dictionary;

4. Relevant documents retrieved using the first DSL are analyzed using different actions such as concept selection,
aggregation and frequency calculation of words;

5. The actions of treatment are defined by the user of the application using the second DSL;

6. The execution of these actions possibly requires a communication with the Information System of the application
for sending and receiving information which are used in the synthesis of the adapted answers;

! https://www.w3.0rg/2009/sparql/
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Fig. 3: An excerpt of the first DSL meta-model

7. The data extracted following the application of the actions or provided by the Information System are exploited
in order to identify the appropriate documents to the requests of the users which are adapted to their interests.
The personalization technique is defined at the second DSL whose purpose is to apply the personalization method
based on the communities of interest;

8. Personalization uses data that are stored in the FOAF ontology;

9. The data extracted during the execution of the personalization are used to synthesize personalized answers;

10. Responses are sent automatically to target users as documents through social media sites.

For the development of DSLs, we followed the methodology proposed in [7]. It contains four phases, namely: decision,
analysis, design and implementation.

3.1. DSL 1 : Pattern Recognition

In order to manipulate the documents to extract the patterns, we built a DSL whose meta-model is presented in figure
3. It is generic because it can be applied to various social media platforms. A pattern (“Pattern” class) is composed of
concepts (“Concept” class), and in its simplest form a concept is a set of words. We have included specific concepts
that are often used in social media like URLs, usernames and hashtags. This model is linked to an external dictionary
to be able to look for the relationships of the semantic hierarchies of the concepts. Indeed, they are often linked by
semantic relations (synonymy, antonymy, etc.). Patterns can be defined by the designer or extracted directly from the
“BabalNet” dictionary.

3.2. DSL 2: Execution of actions and personalization

A second DSL for the description of actions that can be performed on documents is shown in figure 4. These ac-
tions are used to execute queries and select concepts from relevant documents obtained during the execution of the
first DSL. Queries have a syntax similar to SQL queries. They include the selection of concepts that fulfill certain
specified conditions. In addition, they make it possible to obtain certain metadata contained in the documents such
as the geographical position. It also allows the communication with external information systems. This is taken into
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Fig. 4: An excerpt of the second DSL meta-model

account by allowing the definition of external data dependencies from these systems. Asynchronous events triggered
by the external source can provide data to the model. Once the data are available from the queries, response docu-
ments are composed and sent to the corresponding users. This is reflected by the “Action” class. These documents
may be in the form of public or private “messages”. Information about the communities of interest of the users is
represented by the class “CommunityOflnterest”. They are extracted thanks to the communication with the ontology
FOAF. They are used for the execution of the personalization method which is based on the “groupization” technique
(class “QueryGroupization™). A response document is sent when a trigger (“When” class) is set to “true”. The end of
the execution of the application is signaled (“EndingCondition” class) according to a condition that may depend on
several factors.

4. Implementation of DSL models and evaluation
The modeling steps for implementing the DSLs are as follows:

e Creation of the EMF model (.ecore extension): creation of classes, attributes and associations between classes.
They exist several representations for the visualization of a model FOAF: view of type diagram, view of type
tree or view of type text.

e Creation of the generation model (extension .genmodel): from the model defined in the previous step, it is possi-
ble to generate Java code dedicated to the creation of instances of this model. The creation of a generation model
(called the genmodel) is necessary for code generation. It contains generation information such as generation
path, package, and so on. ; which are not integrated into the model.

e Setting the generation model: In this step, you need to specify some parameters such as the build package
($Base_Package) and the Ecore model ($Package).

e Generating Java code and the graphical editor: Using the “Generate Model Code” utility, a set of “Java” classes
are generated automatically as well as their implementations. It is also possible to make changes to the generated
code such as the implementation of the body of operations and the addition of new attributes. In addition, the
utility “Generate Edit and Editor Code” is used to automatically generate an editor to build model instances.
Thus class instances can be built automatically via the editor.

o Instance Creation: Modelinstances can be built using directly the code generated via the editor. The modification
of these instances can be done via the meta-model without code generation.
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(a) Generation model (b) Eclipse plugin generated for instances creation

To evaluate the effectiveness of the proposed methodology, we mainly focused on evaluating the performance of the
pattern recognition. The two most important measures most commonly used are: precision and recall. We applied the
plugins generated following the execution of the DSLs by simulating an e-recruitment application. Accuracy results
are reported in fable 1.

Table 1: Accuracy of pattern recognition

Precision Recall

Corpus 0.96 0.98

5. Conclusion

In this paper, we proposed an MDE approach for automatic generation of social applications with personalized
content and based on the documents generated in the social media platforms. Indeed, we defined a method of per-
sonalization of content based on communities of interest. This method is taken into account since the design phase.
The proposed MDE architecture is based on the definition of two DSLs, one of which performs the personalization
and the other one identifies the relevant documents. Furthermore, we plan to simulate different applications of several
domains based on social media sites to ensure the personalization process.
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