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Abstract—This paper focuses on a semantically-enhanced
Social Web Recommendation application, called Taste It! Try
It! It is a mobile restaurants’ review and recommendation ap-
plication based on a Linked Data source and integrated with
a social network. The application is consuming Linked Data
(while creating the reviews), producing semantic annotations
(about the reviewed entities), and then, querying the gathered
data in order to offer personalized recommendations.

I. INTRODUCTION

THE Semantic Web is to enable machines to un-

derstand the meaning of information on the WWW

via extending the network of hyperlinked human-readable

web pages by inserting machine-readable metadata, i.e.,

semantic annotations, thus, enabling automated reasoning

[1]. A semantic annotation is machine processable, if it is

explicit, formal, and unambiguous and this goal is usually

reached by using ontologies [2].

Semantic review systems are those whose performance

is based on some knowledge base defined as, e.g., ontology

[3] [4]. The application of ontology within the review sys-

tem: semantically extends descriptions of user opinions;

allows to complete the incomplete information through

inferences; semantically extends descriptions of user con-

textual factors; allows for the dynamic contextualization

of user preferences and opinions in specific domains;

guarantees the interoperability of system resources and

the homogeneity of the representation of information;

improves communication processes between agents and

between agents and users [4].

The Web has evolved into Web of Data [5] by using a set

of best practices for publishing and connecting structured

data on the Web known as Linked Data. The Linking Open

Data

project1 aims at building a ”data commons by making

various open data sources available on the Web as RDF

and by setting RDF links between data items from differ-

ent data sources”. Examples of datasets encompass well-

known DBpedia, Geonames or Freebase. The content of

the Linked Data cloud is diverse in nature, comprising

inter alia [5]: data about geographic locations, people,

companies, books, scientific publications, movies, music,

television and radio programmes, genes, proteins, drugs

and clinical trials, online communities, statistical data,

census results, and reviews (e.g., Revyu system [6]).

Since 2007, the Linking Open Data cloud has expanded

considerably. However, apart of some initiatives showing

how to build applications using it, there is still plenty

1http://esw.w3.org/topic/SweoIG/TaskForces/CommunityProjects/
LinkingOpenData

of space for more end-user applications that operate on

Linked Data.

The above trends constitute a motivation for the de-

velopment of a tool supporting the creation of semantic

content using mobile devices in a user-friendly manner

operating on Linked Data. The goal of the proposed ap-

plication is to make annotations sufficiently easy to create

for end-users’ acceptance, while at the same time provide

added value through the ease of finding suitable data, and

the ease of integrating the data and reason on them. Thus,

in the proposed application, we show, how faceted based

annotations (annotations taking advantage of an a-priori

domain knowledge and labelling) along with the social

network based user friendly application can support users

in creating semantic annotations of reviews that may be

further on used within recommendations systems.

The work conducted encompassed both the research and

practical related aspects. On the one hand, the aim was to

contribute to a general understanding of the problem and

on the other hand, the aim was to develop a system that

could not only be used as a proof for testing, but also could

constitute a fully fledged tool to be used by users. Thus,

the System Development Method (SDM) was utilized [7].

According to Burstein – SDM ”allows the exploration of

the interplay between theory and practice, advancing the

practice, while also offering new insights into theoretical

concepts”. The approach followed consisted then out of

three main steps. First, the concept building phase took

place, which resulted in the theoretical concepts presented

in the next sections. The next step was the process of

system building, which was encompassing development

of a system based on the theoretical concepts established.

The system development was guided by a methodology of

incentivizing users to create semantic content developed

within the INSEMTIVES project2. Some core concepts of

created application has been presented during the previous

AITM conference [8]. This paper is to describe the final

version of the application and to discuss the obtained

results.

In order to meet the defined goal, the paper is structured

as follows. First the related work in the relevant research

area is shortly discussed. Then, the vision of the tool is

presented. Next, we focus our attention on the functional-

ities supported by the system including semantic content

creation and semantic search. The paper concludes with

final remarks.

2http:\\insemtives.eu
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II. RELATED WORK

Recommender Systems (RS) are information search

tools that have been proposed to cope with the

information-overload problem, i.e, the typical state of a

consumer, having too much information to make a decision

[3], [9].

Recommender Systems can be either [10]: rating-based

(content-based or social/collaborative-based) – users ex-

plicitly express their preferences by giving binary or multi-

scale scores to items that they have already experienced, or

feature-based (case-based, utility-based, knowledge-based

and critiquing-based) – evaluating the match between a

user’s need and the set of options available [11].

Recommendation systems attempt to predict items a

user may be interested in, given some information about

user’s preferences and past behaviour, i.e., a user pro-

file [3], [12]. Most existing recommender systems take

advantage either of [9]:

• collaborative filtering techniques, i.e., analyzing past

actions and behaviour of all users in order to identify

interesting associations between them or between the

objects, which can be used to make recommenda-

tions to a single person (memory-based collaborative

filtering (e.g., [13]) and model-based collaborative

filtering (e.g., [14]));

• content-based methods, i.e., recommending objects

by analyzing the associations between user’s past

choices and descriptions of new objects [15], [16];

• knowledge-based i.e., system suggest products based

on inferences about user’s needs and preferences [11],

or

• hybrid filtering methods combining previous ones.

Each of these techniques has know shortcomings [9],

such as cold-start problem for collaborative and content-

based systems or knowledge engineering bottleneck in

knowledge-based approaches. They are addressed by a

hybrid recommender system that combines multiple tech-

niques to achieve some synergy between them. An in-

depth survey of hybrid recommender systems has been

presented in [9].

A typical recommendation mechanism analyzes the user

context (a user profile, if available), and presents to the

user one or more descriptions of objects that may be of

their interest. Recommendation mechanisms may be used

in pull (recommendations are explicitly requested) or push

mode (recommendations are made when a user did not

ask for them). In either way, the recommendation should

be personalized [20]. Following [16], different levels of

personalization can be distinguished starting from coarse

grained ones (e.g., relying on the country of residence)

to fine-grained (e.g., based on the recent search history).

The process of personalization is accurate, if the system

possesses accurate information on a user as well as the

object/topic the user is interested in, and the information

is machine-understandable.

Recommender systems normally use software instead

of users for the information filtering tasks [17]. This

approach, however, has some disadvantages. The com-

munications process, either between agents and users or

agents only, is complicated because of the heterogeneity

of information representation, which in turn leads to inca-

pability of its reuse in other processes and applications.

Thus, Semantic Web technologies are used within the

recommender systems.

A particularly interesting example of ontology-based

system has been introduced by Cantador and Castells

in [18] and extended in [19]. In this work, a multi-layer

semantic social network model has been proposed, based

on hypothesis that since user interests are not made of a

single piece, any approach that deals with them as such

would have inevitable limitations. Thus, the system has

been defined from different perspectives, splitting user pro-

files according to meaningful groups/layers of preferences

shared among users, so that the similarities between users

are to be established based on sub-profiles rather than the

global ones. This approach is also continued in the Taste

It! Try It! application.

Semantic Web technologies have been introduced al-

most a decade ago, and yet, their real-life impact has

been considerably limited for first few years. The situation

has changed dramatically by an initiative called Linked

Data project. Based on the simple semantic technologies,

like RDF and URIs, used along with Linked Data princi-

ples3, a number4 of datasets have been made available

in a machine-understandable manner, eg., Wikipedia’s

resources are available on the Web of Data in the form

of DBpedia. Linked Data sets are used in more and more

real-world application. Examples include [20]:

• Faviki5 – social bookmarking tool, utilizing semantic

tags stemming from Wikipedia (via DBpedia) so that

all concepts are ambiguously identified;

• DBpedia mobile6 – mobile, location-based applica-

tion presenting information from DBpedia on a map.

• Revyu7 – a generic reviewing site based on the

Linked Data principles and the Semantic Web tech-

nology stack.

Linked Data lowers the entry barrier for data providers

by focusing on publishing structured data rather than, on

the ontological level or inferencing, hence fosters a wide

spread adoption. However, there exists some challenges

that need to be tackled by developers of real-world linked

open data applications, not least of which include re-

source discovery, consolidation and integration across a

distributed environment.

The Taste It! Try It! application benefits from the

already developed semantic technologies and tools, and

offers an added value through their integration and usage

in order to, on the one hand, contribute to the Linked

Data by producing semantic annotations, and on the other,

to offer personalized advanced discovery and clustering

possibilities. For the needs of the Taste It! Try It! applica-

tion, a distinct disambiguation solution has been designed,

adjusted to the specific needs of a mobile device. All

of these features together, make the Taste It! Try It!

application a distinct solution.

3http://www.w3.org/DesignIssues/LinkedData.html
4295 datasets up to 2011 - source: http://lod-cloud.net/
5http://faviki.com
6http://wiki.dbpedia.org/DBpediaMobile
7http://revyu.com/
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III. VISION OF THE TOOL

Taste It! Try It! has been designed as both a mobile

and WWW, Web 2.0 application supporting the creation

of semantic annotations describing various places and

locations. It is targeted at end-users, among which two

Fig. 1: Taste It! Try It!– conceptual model

groups may be distinguished:

• data producers (contributors) – users providing re-

views of places, i.e., people creating semantically

annotated reviews,

• data consumers (beneficiaries) – users interested in

the content produced by the application, i.e., people

looking for opinions about various places.

Therefore, on the one hand, the Taste It! Try It! should

enable data producers to contribute to a semantic content

creation process using their mobile devices8 (as well as a

WWW interface, if desired by a user), and on the other,

should provide data consumers with personalized, seman-

tic, context-aware recommendation process (i.e., offer a

personalized semantic search mechanism).

The storyboard supported by the system is as follows.

A user goes to a restaurant. While being at the restaurant,

the user decides to share his opinion about the restaurant

and its quality of service factors with other members of

the community. He uses Taste It! Try It! to express this

opinion. The application starts by capturing the position of

the place (using the GPS system in a mobile device). This

enables associating the semantically annotated review that

is created afterwards with a specific point in space. Then,

the user creates a review by providing values to selected

features suggested by the application. Additionally, the

user may create a free-text comment regarding the object

being reviewed. The review is then uploaded to a Taste

It! Try It! server and in the background, the semantic

representation is created. Based on the quantity and quality

of created annotations, the user may be awarded with a

special title e.g., Polish-cuisine expert, International-food

expert. This title is visible to his friends at the community

portal, in our example the Facebook portal, with which

the application is integrated. Moreover, a user may check

the ranking among his friends on Facebook. If a specified

number of users mark the same spot and assign the same

category of place to it (e.g., restaurant XYZ), a new

location appears on the map.

In addition, based on the user behaviour and data

made available by the Facebook portal, the user profile is

8The application is developed to work with the Android system

created, which is then used in the personalization process.

The created annotations are then further on used by a

semantic-based recommender system while searching for

restaurants fulfilling certain criteria, e.g., vegetarian, low

budget, and high quality, in the neighbourhood of a user.

As the semantically annotated reviews are linked to Linked

Open data sets [5], some more sophisticated reasoning

over the data is possible and extends the possibilities

offered by the semantic-based recommendation system.

Thus, the application is to fulfil the following goals:

• to provide semantically-enabled reviews sufficiently

easy to create for end-user acceptance – the process

of attaching the machine understandable semantics

should be user-friendly;

• to keep a user entertained - integrating the proposed

application with a social portal such as Facebook and

adding the possibility of gaining badges, are some of

the incentives that are utilised to make the system

more attractive to users;

• to offer a personalized, semantic, context-aware rec-

ommendation process (both push and pull).

In order to encourage users to create the semantic

annotations,

the application is taking advantage of the incentives

mechanism defined within the INSEMTIVES project as

well as is using some of the tools provided by the

INSEMTIVES platform. The incentives mechanisms built-

in into the Taste It! Try It! application, may be roughly

divided into the following dimensions:

• usability of the tool - e.g., ease of creation of the

semantic data, background processing of semantics

(although the Taste It! Try It! application takes advan-

tage of the semantic datasets, the complex semantic

nature of the underlying information is hidden to

users as much as possible. The users do not interact

directly with Semantic Web languages or technolo-

gies e.g., SPARQL endpoint);

• social aspect - keeping a user entertained (integration

with the Facebook portal, awarding users with badges

and points for different tasks);

• gaining additional benefits - by using an application

a user is obtaining an access to a semantic and

context-aware personalized recommendation process

(by taking advantage of the semantically enhanced

multi-layered clustering approach).

The application has been designed according to the

client-server architecture model. The clients however, are

twofold: mobile and Facebook, thus, supporting different

user-application collaboration models.

IV. MECHANISMS AND THE SYSTEM FLOW

The system flow described within this subsection en-

compasses the registration process, the usage and navi-

gation within the mobile client, creation of semantically

annotated reviews, visualization of submitted reviews as

well as a user profile on the Facebook portal, and finally,

personalized searching for restaurants of interest.

A. Registration to Taste It! Try It!

The first step towards using the Taste It! Try It! is to

visit the Facebook Taste It! Try It! site and grant required
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permissions that are necessary for the application to work

(see fig. 2).

Fig. 2: Facebook permissions’ pop-up

Once the access is granted, the Facebook client retrieves

from Facebook the basic information about the user and

generates a verification code, which is going to be used

for the registration of the Android client. This code is

a pseudo-random one-day-valid unique sequence of 6

alphanumeric chars, which can uniquely identify the user.

B. Mobile Client navigation

While using the Mobile client, a user can choose any of

four menu elements: create new review, manage reviews,

check profile and search (see figure 3).

Fig. 3: Taste It! Try It! Mobile client menu screen

In order to ensure usability, typical Android UI elements

(e.g., buttons, system menus, dialogs and view pagers)

have been used. As a result, the use of the Taste It! Try

It! application is more intuitive and user friendly.

C. Preparing and sending a review

Reviews can be created either using the Mobile client

(figure 4), which is the typical and preferred way, or using

the Facebook client. All reviews created using the Mobile

client can be saved at any time, and the edition process can

be resumed whenever the user wishes, using the review-

management screen.

The review edition screen is divided into 3 tabs:

• Main tab containing expected by most users, basic

and obligatory information such as: name of the place

being reviewed; type of location: restaurant, pub,

fastfood, cafe; GPS location – which is to be provided

Fig. 4: Taste It! Try It! Mobile client review creation

screens

using mobile device’s GPS module; and star ratings

that allow the user to express his Overall, Service,

Atmosphere, Food impressions in the quantitative

manner, by assigning from 1 to 5 stars in each

category.

• Details tab allowing the user to assess a wide range

of qualitative features of the place, which are grouped

in intuitive categories such as: Dining options, Enter-

tainment or Good for. In this tab, the user is also

able to select the cuisine type and best dishes/drinks

served. Values of those fields are suggested from

DBpedia.

• More tab containing some additional star ratings and

features together with a free-text comment field.

Fig. 5: Autocompletion mechanism

While developing the application, our main motivation

was to hide from users the complexity of semantics being

the backbone of the application. Users do not interact

directly with Semantic Web languages or technologies e.g.,

SPARQL endpoint. The semantic annotations that are cre-

ated are template-based annotations (faceted-based). Users

while filling in some aspects of review (e.g., category of

restaurant, type of cuisine, food and drinks served), are

pointing to the concepts from DBpedia taking advantage

of an auto-completion mechanism suggesting possible tags

to be used (see figure 5).

As we are following the faceted-based approach to

the review creation, we can benefit from the additional

knowledge in order to disambiguate and limit the potential

tags (concepts from DBpedia) to be presented to users as

an option to choose from. Therefore, for the needs of the
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