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Abstract

The growth of social media and the resulting increase
of user generated content attracted people coming from
different fields interested in analyzing this kind of data.
Recently user generated content has been used for en-
vironmental monitoring. In this paper, we propose a
model-driven approach for developing social media ap-
plications for environmental monitoring that will pro-
vide a simplified solution for integrating various data
sources, exploiting different platforms and allowing
complex data analysis to be performed.

Introduction

The growth of social media (Doherty and Smeaton 2010)
and the resulting increase of user generated content attracted
people coming from different fields interested in analyzing
this kind of data. Recently, user generated content has been
used for environmental monitoring (Leeuw 2014; Fedorov,
Fraternali, and Tagliasacchi 2014; Fedorov et al. 2013).

When developing applications using these sources, devel-
opers face the issues of understanding the specific API of
each platform and its data type.

The objective of this work is to define a model-driven
approach for the development of social media environment
monitoring applications, providing a simplified solution for
integrating various data sources, exploiting different plat-
forms and allowing complex data analysis and visualization
to be performed. Model-driven development is a develop-
ment paradigm that uses models as the primary artifact of
the development process. This allows abstraction from spe-
cific implementation, that improves portability of software
to new/changing technologies and the interoperability be-
tween different platforms. When applying this paradigm,
the application code is automatically generated from those
abstract models. The main contribution is an extension of
OMG’s standard IFML (Interaction Flow Modeling Lan-
guage) with concepts covering the different data sources
(sensors and social network) and data analysis. These con-
cepts are introduced using the IMFL extension mechanism,
in order to be fully integrated in the IFML ecosystem.
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Interaction Flow Modeling Language (IFML)

The Interaction Flow Modeling Language' supports the plat-
form independent description of graphical user interfaces
for applications accessed or deployed on such systems as
desktop computers, laptop computers, mobile phones, and
tablets. An IFML model supports the following design per-
spectives: (1) The view structure specification, which con-
sists of the definition of view containers, their nesting re-
lationships, their visibility, and their reachability; (2) The
view content specification, which consists of the definition of
view components, i.e., content and data entry elements con-
tained within view containers; (3) The events specification,
which consists of the definition of events that may affect the
state of the user interface. Events can be produced by the
user’s interaction, by the application, or by an external sys-
tem; (4) The event transition specification; (5) The parame-
ter binding specification, which consists of the definition of
the input-output dependencies between view components
and between view components and actions; and (6) The ref-
erence to actions triggered by the user’s events. IFML can be
easily extended, since it uses the extensibility mechanisms
of UML to allow the definition of stereotypes, tagged val-
ues and constraints. Finally, an IFML model can be used
for the automatic generation of an application (Umuhoza et
al. 2015). For instance, the tool Webratio® allows the auto-
matic generation of both mobile and web applications from
an IFML model.

Monitoring the Environment

In order to define the components to extend IFML we need
first to understand the context we are going to address, in
term of data sources and types involved. The data sources
can be of two types: ad hoc sensors or user devices. The for-
mer comprehend sensors that measure environment param-
eter such as temperature, water level, humidity, atmospheric
pressure and so on. The latter comprehend smartphones, that
nowadays are equipped with a vast range of sensors, that al-
ready have been proved useful for environmental monitor-
ing (Leeuw 2014). Furthermore people usually use smart-
phones to share their activities on social media, that nowa-
days became another rich source of data for environmen-

'www.ifml.org

“http://www.webratio.com/



tal monitoring (Fedorov, Fraternali, and Tagliasacchi 2014;
Fedorov et al. 2013).

Social Media Environment Monitoring with
IFML

In this section we describe the IFML extension for model-
ing social media applications for environmental monitoring.
In particular, our aim is to cover two types of applications:
(i) Sensor applications: i.e. mobile applications that use the
user’s smartphone to gather information regarding the envi-
ronment using either the sensors on the device or IoT sen-
sors. This type of application can also have interaction with
social networks; and (ii) Analysis applications: i.e. web ap-
plications that gather information from different sources and
allow the user to perform complex analysis. Hence we pro-
pose three classes of new components: social, IoT interac-
tion and complex visualization.

Social Components

This category regroups the components which encapsulate
the logic of the interaction with the social platforms. For
each social platform we provide a specific action class that
extends Action Class of IFML standard. These extensions
hide the complexity of their APIs from the developer and
thus reduce the cost of designing new applications.

IOT Interaction Components

The use of Internet of Things can be worthwhile in envi-
ronmental monitoring if combined with the actual engage-
ment of users in social networks. Our approach sees mobile
devices as IoT enablers for environmental monitoring since
they allow the interaction with the surrounding environment
(other mobile devices, sensors, etc.) through networks avail-
able in those devices. The IFML standard and its mobile ex-
tension (Brambilla, Mauri, and Umuhoza 2014) do not cover
the aspects related to inter-device communication. We pro-
pose extensions that allow the modeling of the communica-
tion of mobile device and the environmental sensors. Those
extensions include Environmental Sensor Event, an exten-
sion of SystemEvent of IFML, which allows the modeling of
the environmental sensors events; and the extensions of Sim-
pleContextVariable class of IFML. For each environmental
sensor, we defined a context variable which allows the cap-
turing of the readings of the corresponding sensor.

Complex Visualization Components

The ultimate goal of environmental monitoring systems is
to provide value to people. Such value can be perceived
through appropriate user interfaces, which visualize infor-
mation (through reports, or info-graphics), and let users nav-
igate the information. We define the IFML extensions allow-
ing the modeling of such rich visualization elements. This
category includes Table, Chart and Map which are defined
as extensions of ViewCompent class of IFML.

Related Work

Several papers have modeled data analysis architectures, es-
pecially taking into the account contribution from people.
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For instance, BPEL4People (Kloppmann et al. 2005) and
WS Human Task (Ings and others 2010) tried to include hu-
man tasks in normal business processes. Furthermore, with
the similar objective of simplifying the development of ap-
plications, (Schall, Satzger, and Psaier 2014) and (Tran-
quillini et al. 2015) both described a hybrid framework in
which data-intensive application can be designed on top of
BPMN, where tasks can be either executed by machines or
humans. Finally, similar to our work, (Brambilla and Mauri
2012) proposed an extension of WebML in order to incorpo-
rate the social features.

Conclusion and Future Work

In this work we proposed an extension of the [IFML language
for developing an application that needs to exploit social me-
dia and sensors for environmental monitoring. Future work
will aim to refine these components and implement them in
order to be able to perform a suitable validation.
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