Chapter 19

SocioPlatform: A Platform for
Social Context-Aware Applications

Muhammad Ashad Kabir, Alan Colman, and Jun Han

Abstract With an explosive growth in the popularity of social media and increas-
ing prevelance and features of advanced mobile devices, interest has grown signif-
icantly in applications that are aware of users’ social context and are able to assist
them in their daily activities. A key requirement of developing social context-aware
applications is the platform support to reduce the complexity of engineering such
applications. In this chapter, we present such a platform, namely SocioPlatform, to
aid the development of social context-aware applications by acquiring, reasoning,
storing and provisioning different types of social context information, and manag-
ing their runtime interactions and adaptation. The platform hides the complexity of
managing social context, and thus assists the development of social context-aware
applications. We demonstrate the feasibility and applicability of the platform by
developing two different types of such applications.

19.1 Introduction

Context-Aware Computing is a paradigm that aims to make pervasive applications
more intelligent and accessible, and is increasingly gaining attention in the research
community. The notion of context is widely appreciated today, and usually refers to
information about systems, entities, and their environments. Software applications
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that adapt their behaviour with the changes of context information (e.g., location,
temperature, and time) are called context-aware applications. A context-aware ap-
plication uses context to provide relevant information and/or services to the user,
where relevancy depends on the user’s task [4].

Humans, however, are social beings. Hence, the notion of social context-
awareness (in short social awareness) extends the vision of context-aware
computing. An application is socially-aware if it uses social context information
(e.g., social relationships, social roles, social interactions and situations) to adapt
its behaviour [9].

While early context-aware applications relied on ad hoc architectures and rep-
resentations, it has already been recognized that separating the process of acquir-
ing contextual information from actual applications is key to facilitating application
development and maintenance [5, 15]. Therefore, a number of software architec-
tures, frameworks and platforms have been proposed for developing and managing
context aware applications (see [31] for a survey). Existing software architectures
and platforms for context-aware applications, however, mostly address contexts of
a physical nature such as location, time, and activity, and so on.

Taking account of social context poses additional challenges for application de-
velopers as they must define or collect social context information from various
sources, mediate/coordinate social interactions across parties and manage them in
a consistent manner. There has been comparatively only limited work investigating
contexts of a social nature such as social roles, interaction- and connection-oriented
social relationships and social situations [20]. Even though recently some works
have attempted to manage social context (e.g., [26]), they are limited in represent-
ing different aspects of social context. Furthermore, there is a lack of support for
managing the acquisition, changes and provision of various types of social context.

In this chapter, we present a platform, called SocioPlatform, to aid the devel-
opment of socially-aware applications. The essence of our approach is to hide the
complexity of acquiring, classifying, inferring, storing and managing social context
by providing a supporting platform, and thus assist the development of socially-
aware applications. The platform provides a number of functionalities. It acquires
social context information from various sources; classifies, integrates and stores
such information into a knowledge base. It supports the specification of reasoning
rules and the derivation of a richer set of social context information. The platform
also enforces users’ privacy preferences in accessing their social context informa-
tion and allows users to specify their privacy preferences in a consistent manner.
The platform provides efficient access of social context information by implement-
ing a query interface so that application developers can use the interface to access
users’ social context information. The platform also provides runtime environment
for mediating social interactions based on interaction-oriented social relationships
and supports their runtime adaptation.

The chapter is organized as follows. Section 19.2 describes social context and key
requirements of developing socially-aware applications. After giving an overview
of our SocioPlatform in Section 19.3, sections 19.4 and 19.5 present the two key
components of the SocioPlatform architecture followed by the presentation of a
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prototype implementation in section 19.6. Section 19.7 reviews related work and
section 19.8 concludes the chapter.

19.2 Social Context and Socially-Aware Applications

19.2.1 Social Context

In context-aware computing area, early works on context-awareness referred to con-
text as primarily the location of people and objects [34]. In recent works, context
has been extended to include a broader collection of factors, such as physical and
social aspects of an entity [6].

Schmidt er al. [35] present a model of context with two distinct categories:
human factors and physical environment. Human factors consist of three cate-
gories: information about the user (e.g., profile, emotional state), the user’s social
environment (e.g., presence of other people, group dynamics), and the user’s tasks
(e.g., current activity, goals). Physical environment also consists of three categories:
location (e.g., absolute and relative position), infrastructure (e.g., computational re-
sources), and physical conditions (e.g., noise, light). This model gives a classifica-
tion according to specific contextual factors, but does not provide a formal defi-
nition. Dey [4] presents a survey of alternative view of context, which are largely
imprecise and indirect, typically defining context by synonym or example. Finally,
he offers the following definition of context, which is perhaps now the most widely
accepted: “Context is any information that can be used to characterise the situation
of an entity. An entity is person, place or object that is considered relevant to the in-
teraction between a user and an application, including the user and the application
themselves”. Henricksen [14] relates context to tasks, rather than to interactions be-
tween users and applications, as in the definition of Dey. She separates the concepts
of context, context modelling and context information. Henricksen argues that con-
text represents a nebulous concept, is difficult to define and bound, where as context
models and context information are well defined and understood, and are primary
interest in constructing context-aware systems.

Several studies have attempted to define and represent social context from dif-
ferent perspectives. Han ef al. [12] define social context as the user’s social sur-
roundings, that is to say, the social relationships of the user. Eugster et al. [8] rely
on a more restricted definition of social context. They consider distributed objects
as peers and the social context of a peer represents its awareness of the existence of
other peers. Zheng et al. [40] identify social context as one of the essential elements
of the context space for online social interaction. They consider social context as so-
cial, cultural, psychological, and emotional influences on online social interactions.
Wang et al. [38] analyse the role of the social group in a ubiquitous computing
environment as a source of contextual information. They define social context as:
“Information relevant to the characterisation of a situation that influences the in-
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teractions of one user with one or more other users”. Biamino [2] views social
context as social aggregations or social groups, and defines social context using
3-tuple expression (<number of nodes, number of connections between them, na-
ture of relations between the nodes>) that characterises a social network. Endler et
al. [7] introduce the term “situated social context” to enable location-based sponta-
neous interaction among people and define the term as: “Situated Social Context of
an individual is the set of people that share common spatio-temporal relationship
with the individual, which turn them into potential peers for information sharing
or interacting in a specific situation”. Schuster et al. [36] combines the concept
of social context with pervasive context and introduce the term “pervasive social
context” which they define as: “Pervasive Social Context of an individual is the set
of information that arises our of direct or indirect interaction with people carrying
sensor-equipped pervasive devices connected to the same Social Network Service”.

As can be seen from the above discussion, the term “social context” can have
many meanings or definitions, but most of the above works view social context as
possible forms of relationships and interactions among people. Taking this insight,
the following interpretations are adopted in this chapter:

e Social Context characterises social milieu! of an individual with respect to an-
other individual or a group of individuals.

o A Social Context Model represents a subset of the social milieu, which we define
in terms of social roles, relationships, interactions and situations, of an individ-
ual with respect to another individual or a group. The social context model is
employed by a given socially-aware application, is usually explicitly specified
by the application developer but may evolve over time.

e Social Context Information is a set of data, gathered from various sources
(e.g., social media) or explicitly specified by human, that conforms to a social
context model. It provides a snapshot that approximates the state, at a given time,
of the subset of the social context encompassed by the model.

19.2.2 Socially-Aware Applications

Based on the factors that dominate the applications’ behaviour, we categorize
socially-aware applications as data-centric and interaction-centric applications.

In data-centric socially-aware applications, data on social context information
such as social roles, social situations and connection-oriented social relationships,
are the basis of the applications’ behaviour. The connection-oriented relationships
represent users’ relational ties which can be further categorised as object-centric
and people-centric relationships [26]. An object-centric relationship is identified
between people who have shown common interests or participated in common ac-
tivities or become members of similar groups. This type of relationship has been
used in applications to infer preferences [11] and incentives of resource sharing [27].

! refers to the social setting or environment in which people live or something happens [1]
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The people-centric relationship is a formal and declarative definition of a direct re-
lationship between people. For example, a person identifies other persons as father,
supervisor, school friend, etc. This type of relationship can be used in an application
to turn on the audio player when friends are present [2], or an application to quantify
review quality [29], or a socially-aware phone call application [18].

A smart socially-aware phone-call application uses the social relationship infor-
mation available from online social networks to determine the type of the relation-
ship between the caller and the callee and consequently decide whether to vibrate
(for calls coming from family), or keep silent but automatically send a message
to the caller (for calls from close friends) or without sending a message (for other
calls), when the user is in a situation such as meeting. On the other hand, using the
application a caller can obtain the situation of an intended callee to check whether
it is a suitable time to call.

To develop such a data-centric socially-aware application needs to fulfill the fol-
lowing key requirements:

e First, an application should acquire its user’s social context information. An ap-
plication may need social context information that is not directly available from
external sources but can be derived from the available basic information. For in-
stance, users may want to filter phone calls based on situation categories such as
“busy” that may not be acquired from sources but can be inferred from collected
data by specifying rules (e.g., meeting or seminar being in busy). Similarly, users
may want to filter phone calls based on relationship categories such as “family”
and “best-friends” that are not provided directly but can be inferred from the
semantics of the relationship categories. Thus, it is required to collect, classify,
infer and manage different social context information.

e Second, an application may need to allow its user to share social context infor-
mation with other users. For example, allowing a caller to know the status of
the callee before calling. In this regard, the application should also allow its user
to specify her privacy preferences to retain control over who has access to her
situation information under which conditions.

In interaction-centric socially-aware applications, interaction-oriented social re-
lationships among collaborative actors dominate the applications’ behaviour. The
interaction-oriented relationships represent agreements and constraints regarding
collaborative interactions among users, which are used in developing interaction-
centric socially-aware applications. Such applications can assist users in their daily
activities and ultimately enrich their social interactions and well-being [30].

A socially-aware telematics application [22], for example, can make travel safer
and more convenient by allowing drivers to form a cooperative convoy, collaborate
and interact with each other based on their interaction relationships. In a coopera-
tive convoy, a vehicle interacts with other vehicles, service providers and infrastruc-
ture systems. Through these interactions a vehicle’s driver can share information
(acquired from the service providers and infrastructure systems) with other vehi-
cles’ drivers in performing their tasks. Some interaction examples include — vehicles
should notify each other of their positions every 10 seconds, if a vehicle experiences
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mechanical problems (e.g., flat tyre, engine issue) it needs to notify the other vehi-
cles as well as the road side assistance, etc.

To develop such an interaction-centric socially-aware application needs to fulfill
two major requirements:

e First, the application should support interactions complying with the agreed in-
teraction relationships (i.e., constraints and obligations). Thus, a runtime environ-
ment is required to facilitate interactions.

e Second, the application needs to support runtime adaptation, as the interaction
relationships evolve over time and thus need to adapt with the changes in re-
quirements and environments. For instance, a third vehicle could join when the
convoy is on the way; or the break-down of a vehicle might result in its leaving
the convoy before reaching the destination.

In the next section we present SocioPlatform that addresses the above mentioned
requirements of developing data-centric and interaction-centric socially-aware ap-
plications.

19.3 SocioPlatform Overview

The SocioPlatform (see Fig. 19.1) consists of social context information manage-
ment and social interaction management. Collectively these two parts provide sup-
ports to building socially-aware applications with two different focuses: data-centric
and interaction-centric.

SocioPlatform

/~ SIM SCIM
Socially-aware > % cfx Socially-aware
Application | 5 o) .. Application
(interaction-centric) —_— (data-centric)
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Social Interaction —
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Fig. 19.1: SocioPlatform architecture overview

Social context information management (SCIM) provides a number of function-
alities to fulfill the requirements (as discussed above) of developing data-centric
socially-aware applications.

Acquiring and storing information — The advent of social media such as on-
line social networks, blogs, and instant messaging, have radically changed the way
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people interact with each other and share information about their lives and works.
Such use of social media platforms produces an unprecedented amount of social
context information as people specify their relationships, update their status, share
interests and contents. Thus, it is now possible to acquire users’ social context in-
formation from various sources such as Facebook, LinkedIn, Twitter and Google
Calendar [32, 28]. SCIM acquires and integrates social context information from
such diverse sources, and stores it in a knowledge base.

Deriving Information — SCIM allows application developers to define and obtain
derived relationships (at different abstraction levels) based on the basic relationships
(e.g., father-daughter and close-friend) and their semantics (e.g., father-daughter be-
ing in family) and attributes (e.g., strength and trust). For example, a best-friend
could be specified as a specially close and trusted friend, i.e.,, BestFriend =
CloseFriend M (trust > {0.0}). A person’s relationship with another person can be
derived from their social roles and gender, for example, a ‘Father-Daughter’ rela-
tionship between two persons can be derived from a person’s corresponding social
role, e.g., ‘Father’ and the other person’s gender information, here ‘female’.

Inferring situations — To further enhance the services provided by the data-centric
socially-aware applications, it might be required to infer sifuations based on users’
social interaction events. These events can be identified from users’ interaction ac-
tivities in various social interaction applications (e.g., Facebook, email and socially-
aware telematics application). Therefore, SCIM supports inferring situations by ob-
serving and analysing current and past interaction events, and utilising ontological
knowledge about such events.

Access control — The user’s social context information is inherently sensitive.
The scenarios of emerging socially-aware applications require users to share their
information for greater benefits but this may also compromise their privacy. For ex-
ample, allowing a caller to know the status of the callee before calling might reduce
interruptions, but may also raise serious concerns regarding the privacy and access
control over users’ situation and other data [25]. Thus, users should be able to retain
control over who has access to their personal information under which conditions.
In addition, a user may want to fine-tune the granularity of the answer provided to a
given query, depending on the context of that query such as who is asking, what is
asked for, and the user’s current situation. Thus, SCIM provides efficient access to
this social context information while respecting information owners’ privacy.

Social interaction management (SIM) provides the runtime environment and
adaptation management of social interactions for the interaction-centric socially-
aware applications.

Runtime environment — In interaction-centric socially-aware applications,
interactions among collaborative users are based on predefined agreements and
constraints that characterise the interaction-oriented relationships among users.
We model such interaction-relationships among users from domain- and player-
perspectives. The interested reader is referred to [21, 22, 23] for a more detailed
description of this modelling approach. The domain-centric social interaction
model (DSIM) captures a collaborative view of the interaction relationships among
the users/actors, whereas the player-centric social interaction model (PSIM)
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captures an individual’s coordinated view of all its interactions (across different
domains), and thus supports their coordination. SIM provides the runtime envi-
ronment for the application to instantiate these domain- and player-centric social
interaction models. These instantiated runtime models mediate and coordinate
social interactions among collaborative users according to their agreements.

Runtime adaptation — The (runtime) domain- and player-centric social interac-
tion models typically evolve and many aspects of these models such as topology,
interaction constraints and non-functional quality properties need to be modified
frequently in response to changes in user requirements and environments. Thus, it
is necessary to support adaptation in such runtime social interaction models. SIM
implements an adaptation protocol [17] that ensures safe and consistent changes of
the runtime models.

19.4 Social Context Information Management Architecture

The SCIM architecture comprises two layers: (i) information acquisition layer and
(i) information management layer, as shown in Fig 19.2.

Socially-aware Applications
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Fig. 19.2: Architecture of the social context information management (SCIM)

The information acquisition layer is responsible for acquiring social context
information from various sources such as Google Calendar, Facebook, LinkedIn,
Twitter and other social media. A common information acquisition interface is pro-



19 SocioPlatform: A Platform for Social Context-Aware Applications 9

vided so that application developers can build different adapters based on that in-
terface to collect data from various sources. The acquisition module is responsible
for managing and operating adapters to fetch raw data from the different sources,
make the data consistent (i.e., remove irrelevant data and integrate data of interest)
and store it into the knowledge base. The acquisition module keeps the list of the
available adapters and their implemented APIs. After a certain time interval, which
is configurable, the acquisition module executes the fetching and processing steps
to update the knowledge base with users’ recent social context information. The
frequency for such information update, however, is not the same for all types of
social context information. For instance, a user’s situation information may need
to be updated more frequently compared to his/her family relationship. To fulfil
this requirement, we allow users to schedule the execution of different acquisition
functions. Moreover, it is also possible to trigger the execution of these functions
manually (i.e., on demand).

The information management layer is responsible to store users’ social context
information as acquired and to preserve their privacy when this information is ac-
cessed. This layer consists of three main modules:

Reasoning module — It classifies users’ social data collected by the information
acquisition layer, and stores them into the social context ontology (SCOnto) knowl-
edge base. SCOnto [18] defines general concepts such as social role, social relation-
ship, social interaction and social situation, and extends these concepts to incorpo-
rate domain-specific concepts for domain such as Facebook, LinkedIn and Twitter.
Interaction event ontology (IntEO) [19] incorporates SCOnto to capture the proper-
ties about users’ interaction activities in social media. Reasoning module provides
a reasoning functionality to infer abstract social context information that is of in-
terest to applications by exploiting these SCOnto and IntEO knowledge bases. The
rule interface allows application developers to develop a mobile- or desktop-based
graphical user interface application which can be used by the users (e.g., domain
experts) to add, delete, retrieve and update reasoning rules.

Privacy policy module — It provides a policy interface to allow users to spec-
ify and manage their privacy preferences. Users’ privacy policies are stored in their
socially-aware access control ontology (SACOnto) knowledge base [18]. Like the
rule interface, the policy interface allows application developers to develop a graph-
ical user interface application which can be used by the users to add, delete, retrieve
and modify their polices. The policy module automatically checks inconsistency
in policy specifications and only allows users to add consistent privacy policies. It
also automatically enforces the specified privacy policies while users’ social context
information is accessed.

Query processing module — It allows different applications to access users’ so-
cial context information and provides a query interface so that application develop-
ers can build applications without the need to deal with the details of information
representation schema and management.
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19.5 Social Interaction Management Architecture

The Social Interaction Management (SIM) architecture comprises two main mod-
ules: the Model Execution Module (MEM) and the Management Module (MM), as
shown in Fig 19.3.
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Fig. 19.3: Architecture of the social interaction management (SIM)

The Model Execution Module supports the instantiation of both the domain-
centric social interaction models (DSIMs) and player-centric social interaction
models (PSIMs). As described in the Section 19.3, these interaction models cap-
ture interaction-oriented relationships among collaborative actors in an interaction-
centric socially-aware application. Therefore, at a given moment, multiple social
interaction model instances may exist in parallel.

The MEM maintains a representation of all the functional elements of the
domain-centric and player-centric social interaction models, called DSIMFunc-
tional @runtime (in short, DSIMfun) and PSIMFuctional @runtime (in short, PSIM-
fun), respectively. The DSIMfun represents Social Roles, Social Relationships, In-
teractions, Conversations, Obligations and Operational Parameters. In addition, it
contains a request handler, a response handler and a message queue. The DSIMfun
is able to (1) handle requests received from players (i.e., applications); (2) allocate
requests into a message queue; (3) forward messages to corresponding social roles;
(4) evaluate conditions (i.e., conversation and obligation) specified in the relation-
ships; (5) send request to relevant social roles and then to players.

The PSIMfun contains all the components of the DSIMfun. In addition, it con-
tains a special type of social role, called the coordinator role. The PSIMfun bounds
to one or more social roles in the DSIMfun(s). In the PSIMfun, all the incoming
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messages are first forwarded to the coordinator role. After evaluating the conditions
specified in the relationships, the request message is forwarded to the coordinator
player. The message is processed further based on the decision of the coordinator
player, e.g.,, generating a reply message and sending it to the player from which
the message has come. Both the PSIMfun and DSIMfun maintain the state of their
corresponding entities such as social roles, social relationships and the social inter-
action model (as a whole).

The Management Module supports the runtime adaptation of the instantiated so-
cial interaction model. Thus, the management components, called DSIMManage-
ment@Runtime (in short, DSIMman) and PSIMManagement@Runtime (in short,
PSIMman), are instantiated for each of the DSIMfun and PSIMfun. Both of these
management components implement basic management operations provided by the
organiser interface. We classify these operations as structure, parameter and state re-
lated operations. The InAdaptation sub-component of the management component
implements the structure and parameter related management operations, while the
State Management sub-component implements state related operations. In addition
to these sub-components (i.e., InAdaptation and State Management), the manage-
ment component contains the Cross Adaptation sub-component which supports the
adaptation across social interaction models. The MM also supports the platform-
level management, i.e., to create, retrieve, delete, deploy and undeploy social in-
teraction models dynamically. These APIs allows application developers to build a
graphical user interface application for a user to perform administration level man-
agement.

19.6 Prototype Implementation

We have implemented a SocioPlatform prototype (see section 19.6.1) and
demonstrated its applicability and feasibility by developing both data-centric and
interaction-centric socially-aware applications (see section 19.6.2). We have also
quantified the adaptation overhead and efficacy of the platform by conducting a
series of experiments. The experimental results, as reported in [17, 18], show that
the platform is robust and efficient.

19.6.1 SocioPlatform Prototype Implementation

The SocioPlatform prototype is implemented in Java. As part of SCIM, we
have written adapters for Facebook, LinkedIn, Twitter, and Google calendar
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using restfb 1.6.7%, linkedin-j 1.0.4153, twitter4j 2.2.4%, and gdata-calendar 2.0°,
respectively, to fetch users’ social data. We have implemented SCOnto, IntEO
and SACOnto knowledge bases using OWL API 3° to store and manage users’
social context information and their privacy policies. We adopt a description logic
(DL) based query language, namely SPARQL-DL [37], and have used the derivo
1.07 SPARQL-DL query engine with the TrOWL® DL reasoner for reasoning
about social context information, executing users’ privacy policies and processing
applications’ query.

We have implemented SIM by adopting and extending the ROAD4WS [24]
which is an extension to the Apache Axis2’ web service engine for deploying
adaptive service compositions. SIM exploits JAXB 2.0'° for creating DSIMs and
PSIMs runtime from their XML descriptors. JAXB helps the generation of classes
and interfaces of runtime models automatically using an XML schema. It exposes
each social role as a service, the associated interactions of the role as operations
of that service. The constraints specified in the interaction-oriented social relation-
ship are evaluated as event-condition-action rules and implemented using Drools
engine'!. The runtime adaptations are supported by the Java reflection mechanism
and the Drools engine. To cope with the changes in environments and requirements,
at runtime, Javassist'Z allows generation of new classes and modification of exist-
ing classes, which helps to add new social roles/relationships and change existing
roles/relationships, respectively. Drools engine allows the SIM to inject new rules
and delete existing rules from the working memory which facilitates the addition
and deletion of constraints (conversations, obligations and parameters) in the rela-
tionships.

19.6.2 Developing Socially-Aware Applications

To demonstrate the real-world applicability and feasibility of our approach, we have
developed a data-centric socially-aware applications for Android mobile devices,
named socially-aware phone call application (SPCall) (Fig. 19.4a shows a screen-
shot), and an interaction-centric socially-aware application for Android mobile de-

2 http://restfb.com/

3 http://code.google.com/p/linkedin-j/

# http://twitterdj.org/en/index.html

3 http://code.google.com/p/gdata-java-client/
6 http://owlapi.sourceforge.net/

7 http://www.derivo.de/en/resources/sparql-dl-api/
8 http://trowl.eu/

9 http://axis.apache.org/

10 hitp://jcp.org/en/jsr/detail 2id=22

1 http://www.jboss.org/drools/

12 http://www.jboss.org/javassist
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vices, named socially-aware telematics application (SocioTelematics) (Fig. 19.4b
shows a screen-shot), using our SocioPlatform.

Tl @ 5:550m

o - E—
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Reject and send Status v

Add

(a) SPCall (b) SocioTelimatics

Fig. 19.4: Socially-aware applications

The SPCall application aims to reduce phone call interruptions and considers
both the caller and callee perspectives. The application allows the caller to know
the situations of the intended callee to check whether it is suitable time to call. Ac-
cessing the callee’s situations is also subject to the callee’s privacy policies. In this
regard, the application allows a person to specify access control polices considering
his/her situations at the time of access request and the social relationship with the
requester. On the other hand, the application allows a callee to specify her filtering
preferences on incoming phone calls such as ring, vibrate, reject, or reject and send
situation, considering her current situations and the relationships with the caller.
For example, if my situation is meeting or seminar, and a call comes from family,
the action is to reject and forward my situation at granularity level 2 (Busy). The
application exploits social context information provided by the SocioPlatform to
support social context-aware behaviour, i.e., filter incoming phone calls and inform
situations of the intended callee based on social context information.

SocioPlatform (SCIM component) assists the application developer in devel-
oping socially-aware phone call applications by collecting and representing the
users’ social context information from different sources and providing a set of
query APIs for the applications to access that information based on the users’
privacy preferences. In developing the SPCall application we, from the caller
perspective, have used the getSituation (callee) query API to obtain the
situation of an intended callee and then provide that information to the caller.
From the callee perspective, to implement the call filtering functionality, we have
used the getAllRelationshipsName (me, inComingCallNum) and
getSituation (me) query APIs to obtain the relationships between the caller
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and callee, and the current situation of the callee. Then, based on the specified
filtering preferences in the application, it decides whether to ring, vibrate, reject,
or reject and send situation information at a specific granularity. In the case of
a “send situation at a specific granularity” decision, the application invokes the
getSituAtGranularity (me, gLevel) query API to obtain the situation
information of the callee at the specified granularity level and then sends it to the
caller. The interested reader is referred to [18] for a more detailed description.

The SocioTelematics application aims to allow two or more vehicle drivers to
form a cooperative convoy by supporting their social interactions. Such social in-
teractions are based on predefined agreements and constraints that characterise the
interaction-oriented social relationships between the players, such as drivers. For
example, cars should notify each other of their positions every 10 seconds. In com-
plex and changing environments, such agreements and constraints, and thus inter-
action relationships are subject to change. Thus, the behaviour of the application
needs to be adapted to cope with the changes. The application uses the runtime en-
vironment and adaptation management functionalities of SocioPlatform to facilitate
interactions and to cope with the changes in requirements and environments.

The SocioPlatform (SIM component) makes it easy to develop this application
based on their supposed interaction-oriented social relationships and without wor-
rying about the underlying message communication (i.e., social interactions) and
the evaluation of the messages, as these interaction-oriented social relationships are
modeled and represented in DSIMs and PSIMs, the runtime support and adaptation
of these models are externalized to and managed by the SIM component of the So-
cioPlatform. Moreover, the runtime adaptation capability provided by the platform
allows the application to respond to changes in requirements and environmental fac-
tors, without any change in the application code. The interested reader is referred
to [23, 17] for a more detailed description.

19.7 Related Work and Discussion

19.7.1 Platforms for Managing Context Information

Much research in the area of context-aware software systems has investigated the
development of context management infrastructure, so as to reduce the complexity
of engineering such systems. It advocates pushing as much as possible the acqui-
sition, management and dissemination of context information from the application
into a context management infrastructure. Dey et al. [5] developed a basic frame-
work to support acquisition and interpretation of context information from sensors.
Hong and Landay [16] advocated using a service infrastructure approach to deploy
context-aware applications. In this approach, the tasks of gathering, processing and
managing context information are encapsulated as services that are accessible to
any context-aware devices and applications. While having such supporting infras-
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tructure is important, we argue that the current infrastructure is highly restrictive in
addressing the dynamicity and complexity of social context.

Some efforts, such as [26] and [39], have already recognized the need to exter-
nalize the social context management functionalities and have taken steps towards
systematically managing users’ social context information. Prometheus [26] col-
lects user’s social data from different OSNs and represents it as multi-edged graphs,
where vertices correspond to users and edges correspond to interactions between
users. The interactions are described with a label (e.g., football, music) and a weight
specifies the intensity of an interaction, and essentially represents an object-centric
relationship. Like Prometheus, PocketSocial [39] also collects social data from dif-
ferent sources. But unlike Prometheus, it represents social data in JSON objects and
supports only REST based APIs like Facebook, and does not provide any infer-
ence functions. Neither Prometheus nor PocketSocial represent both the object- and
people-centric relationships with their semantics, and as a consequence they are not
able to infer richer information or fine-tune the granularity of information access.

Our work significantly differs from the above noted approaches in that it not
only collects users’ social relationship information (both object- and people-centric)
from multiple sources and stores it in richer ontologies, but also considers the own-
ers’ status information and their semantics, allowing information representation and
derivation at different levels of abstraction and consequently facilitating fine-grained
access control and query processing.

19.7.2 Platforms for Managing Interactions and Adaptation

Much research has been carried out into middleware support for runtime adap-
tation in context-aware systems (e.g., MADAM [10] and 3PC [13]) and service-
oriented systems (e.g., MUSIC [33] and MOSES [3]). These middleware solu-
tions mainly target the tasks of individual users/applications and have focused on
reconfiguring applications’ settings (rather than inferaction relationships) based
on physical context information (e.g., place, time)/quality of service requirements
(e.g., performance, reliability), rather than interaction relationships. Moreover, their
proposed runtime models are application-specific and cannot be used to model in-
teraction relationships among collaborative users.

In contrast to these solutions, our social interaction management component tar-
gets interaction-centric socially-aware applications, and focuses on executing adap-
tation by explicitly modelling and realising interaction relationships using a social
interaction model and providing an organiser interface to change such model. On the
other hand, we do not address the monitoring of environment changes (i.e., physical
context information), acquiring and analysing such physical context information to
make adaptation decisions. In that sense, our adaptation management approach is
not a substitute for existing middleware solutions that manage physical context in-
formation, rather can be built on top of those solutions as appropriate, in order to
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manage social interactions and runtime adaptation in interaction-centric socially-
aware applications.

19.8 Conclusion

In this chapter, we have presented SocioPlatform to provide high-level platform sup-
port for developing socially-aware applications. The platform implements a set of
adapters to acquire social data from Google Calendar and different online social net-
works such as Facebook, LinkedIn and Twitter, and stores the consolidated social
context information in an ontology-based knowledge base. It provides a number
of functionalities including management and querying of social context informa-
tion, an environment for executing social interaction models and managing their
runtime adaptation, and a set of APIs for developers to build socially-aware appli-
cations.Overall, the platform hides the complexity of managing social context, and
thus provides better support for the development of socially-aware applications.
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