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Abstract. This paper presents work in progress regarding utilization of social 
network information for mobile applications. Primarily a number of challenges 
are identified, such as how to mine data from multiple social networks, how to 
integrate and consolidate social networks, and how to manage semantic infor-
mation for mobile applications. The challenges are discussed from a semantic 
Web perspective using a driving scenario as motivation. 

The main objective is to enable mobile applications to benefit from semantic 
information obtained from Web services, mobile devices, or the surrounding 
environment. The goal is therefore to create a framework that enables integra-
tion of semantic information (location, activity, interests, etc) with social net-
work data (from Twitter, FaceBook, LinkedIn, etc) to facilitate intelligent yet 
easy to use communication tools for individual persons as well as groups of 
persons. An ultimate goal is to make complex communication simple through 
utilization of semantic information and social network data for pervasive ser-
vices in mobile devices. 
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1   Introduction  

Social networks have had an almost viral growth of users during the last years, where 
services such as FaceBook, Twitter, LinkedIn and Delicious enable users to share 
personal information with family members, friends and colleagues as well as loose 
acquaintances and the public in general. The personal information most commonly 
consists of text notes/messages, photos and videos, but the personal information can 
also consist of social data such as contacts or list of friends. At the same time a rapid 
growth of mobile computing has been made possible through advanced mobile termi-
nals connected through wireless/GSM/3G networks, which has enabled users to be 
ubiquitously connected and thus be ‘always on’. 

This rapid development in mobile computing has made social networks almost 
ubiquitous, where access to them can be done through a multitude of devices such as 
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a PC or a mobile phone as well as through public information displays or pervasive 
devices. While it is possible to access social networking services from almost any-
where, few services can today take full advantage of the mobility of the users. 

Semantic information about users’ location, context (such as what terminal they 
use) and situation (such as the current activity) can be used to filter information from 
social networks to support novel mobile applications. An example of such an applica-
tion is to dynamically create and maintain groups (dynamic groups) based on seman-
tic information such as using NFC-enabled mobile terminals to initiate creation of a 
new group or to add a member to an existing group [9]. It is also possible to automati-
cally infer semantic information about a user into social networks (such as automated 
Twitter notes or LinkedIn updates).  

The goal of the work is to engineer novel mobile applications through dynamic 
utilization of the social data available in social networks. For example, data mined 
from FaceBook, Twitter, LinkedIn and/or Delicious and fused can be utilized in a 
mobile application that presents real-time information of friends, family members and 
colleagues etc as a semantic contact lists or a group member list [1, 2, and 3]. 

This paper identifies a list of challenges for creating a platform for mobile social 
networking, using a top-down approach from both. The rest of the paper is structured 
as follows: Section 2 presents related work, Section 3 presents a motivating scenario, 
Section 4 introduces an architectural overview, Section 5 describes services for mo-
bile applications, Section 6 presents challenges in mobile social networking, and fi-
nally Section 7 provides a discussion and future work. 

2   Related Work 

Tim-Berners Lee already in 1995 defined the Web as a collective intelligence. The 
viral growth of social networks today can be explained through both societal devel-
opments and technological advancements that together have enabled new types of 
applications where users today co-create content. ‘The cloud’ is the current paradigm 
of computing, building on this notion of co-creating both content and services [4]. 
Thus, Lee’s vision of a collective intelligence is becoming true. 

This is in particular true for social networking applications, as users feed the ser-
vices with personal information and also contribute to the development of services 
(based on open software initiatives). Example services are: 

• Wikipedia1 harnesses collective intelligence to co-create content. 
• Flickr2 provides users with free photo sharing.  
• YouTube3 has as a service for video sharing reinvented the Web. 
• Delicious4 is an application to store, organize and share Web.   
• Digg5 enables users to share their opinion on digital contents (e.g. news, pic-

tures, and videos) and be able to see the rank of that content. 

                                                           
1 http://en.wikipedia.org/ 
2 http://www.flickr.com/ 
3 http://www.youtube.com/ 
4 http://www.delicious.com/ 
5 http://www.digg.com/ 
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• LinkedIn6 builds social networks by linking people together. 
• Blogs7 are social spaces where the users may read, write or even comment on 

their thoughts over the Internet to share opinions and raise open discussions. 

The decentralized design techniques where end users participates in creating con-
tent provides a basic model for designing social networking applications. Creating, 
sharing, tagging and commenting on content while building social networks (commu-
nities) are hence central, as social needs are one reason for the viral growth of these 
services. However, mobile devices are now taking this even further by enabling users 
to be ‘always on’ which has many implications. 

It has been shown that social context is important for designing and developing 
context-aware mobile applications [16], while also increasing the risk of privacy and 
integrity violation. In general mobile social networking applications allow users to 
have more social interactions and collaborations using the Web in more efficient  
and interesting manner [17].  For instance, the “CenceMe” system is able to collect 
users’ present status or context information using mobile sensors and can export us-
ers’ present status automatically to social networks [1]. Push-and-pull types of mobile 
applications are important in the context of mobile social networks [16, 1]. Pull appli-
cations may collect real-time information (e.g., micro-blogs. Status, etc) from differ-
ent social networks using social API’s and push applications may publish status based 
on sensor generated context to different mobile networks. 

A dynamic group is a concept of creating and managing groups based on social 
data as well as semantic information [9, 15, and 3]. Related to this is a social interest 
discovery mechanism based on user-generated tags for discovering groups [3].  

However, current API’s are not enough to collect social data from social network-
ing sites due to lack of standardization of data formats and model as well as access 
policies [18]. There are initiatives on open social interfaces but they have proven not 
to be usable in practice [19], mainly because of dependencies on social network own-
ers (e.g. for analyzing social data) [2]. 

3   Motivating Scenario 

Alice is a business executive at a call centre who has a large network of family mem-
bers, friends and colleagues. She is very busy at work and her social life has regretta-
bly been suffering over the last years. However, lately she has started to manage her 
social networks using a semantic contact application in her mobile device. It helps 
her by presenting status updates from the persons she is interested in (by filtering and 
merging information from FaceBook, Twitter, LinkedIn, etc).  She also receives the 
latest news or interesting blogs of her friends though the application, which keeps her 
updated. She feels socially connected – even if busy! 

Moreover, Alice uses the application for creating dynamic group that gives her a 
fast and easy way to communicate. This morning she plans for a lunch with her 
friends so she uses the application to see who are nearby and have time to chat. Four 
of her friends are online at the same location, so she invokes the communication tool 
and they decide to meet for lunch downtown. 

                                                           
6 http://www.linkedin.com/ 
7 http://www.blogger.com/home 
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Alice checks her calendar and todo-list, decides to take a walk downtown since the 
weather is lovely, and then uses the application to notify her friends that she is ‘talk-
ing a walk downtown’. Her friends can then see her new status by using a similar 
application or by using the underlying services like Twitter or FaceBook.  

A traditional contact application in a mobile phone contains contact information 
that most often is user-generated. However, Apple’s iPhone and Google’s Android 
platforms allow contact information to be imported from other applications. The se-
mantic contact application described in the scenario above can automatically fetch, 
filter and fuse data from different data sources (social networks, news, blogs, calen-
dars, etc), which simplifies social interaction by providing contact information up-
dated in real-time. This means a possible shift from communication by email, phone 
or GSM text messages to rich communication using additional media while being able 
to communicate with a group as easily as an individual. Fig. 1 below depicts an An-
droid prototype which presents a semantic contact application where information 
from different sources is fused and presented as semantic information about each 
contact in the list. 

Social 
Networks

Calendar

News

Blogs

Cloud

 

Fig. 1. Semantic Contact Application 

4   Engineering a Platform for Mobile Social Networking 

We investigate the feasibility of a platform for mobile social networking applications 
based on a Service Oriented Architecture (SOA) [6, 13]. The architecture has three 
main parts: the mobile client, the backend services, and the service integrator. The 
service integrator integrates mobile clients (e.g. mobile device software) and backend 
services (e.g. social data collector services or location tracking services) by providing 
a standard interface. In this paper we emphasize on identifying the challenges for 
developing a SOA-based platform for mobile social networking. 

There are mainly two reasons why a SOA-based architecture is preferred for mo-
bile social networking. The first reason is that it provides a more open and decentral-
ized platform to adapt and integrate backend services into. The second is that the large 
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number of social networking users and heterogeneity in applications demand sustain-
ability, easy deployment and management as well as high integration of social appli-
cations. These criteria can be met by utilizing a SOA-based architecture.  

In Fig. 2 below we can see a three layer view of the platform architecture. This 
view describes some of the necessary components for the platform, and is relevant in 
order to understand the core architecture. In the first layer we can see how the 
backend services collect Web data, such as social data, from different sources of the 
Web (e.g. Facebook, Twitter, etc.). This can be done by using social API’s8, which in 
turn establish connections between social networks and data collector services.  

NewsBlogs Calendar

Data Model Business Logic Services

Service Integrator

Client Applications

Layer 1: Mining Web Data

Layer 2: Preparing Web data for
for services and applications

Layer 3: Invoking services from 
Mobile applications

Social 
Networks

 

Fig. 2. Three layer view of the envision platform architecture 

The service integrator is in layer 2. The role of the service integrator is to ensure 
interoperability of mobile clients and services. It supports interoperability by utilizing 
the standard specification for accessing social data [12].  Layer 3 shows how mobile 
clients, such as iPhone and Google Android applications, access services (e.g. social 
data collector services, profile builder services, etc.). Some services are associated 
with the mobile device software. For example, a semantic dialer application looks for 
unknown caller information in the social data collector service. This application also 
synchronizes the contact list (name, phone number, email address, status, etc) with the 
data from social networks via the social data collector service. 

Aggregation of social data is one of the challenges in social data management. 
However, services which are based on reasoning techniques (e.g. profile builder ser-
vices, dynamic group creator services) need a clean and complete social data set. 
These services provide operation for searching friends, discovering dynamic groups 
and so on [10]. For that purpose, the ontology based data model can be used [7, 10]. 
However, there are some problems in merging data, as shown in Fig. 3. By merging 
multi-source social data we also increase the privacy implications. A platform for 
aggregating and merging multi-source social data may provide a foundation for dif-
ferent types of services for building not only smart and flexible mobile applications 
but also applications such as a semantic browser. It enables mobile device software to 
integrate with social networks. 

                                                           
8 http://www.programmableWeb.com/apis/directory/1?apicat=Social 
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5   Services for Enhancing Capacity of Mobile Applications 

The semantic contact application discussed in Section 2 uses different backend ser-
vices. These services enrich the capacity of mobile clients by providing real-time 
context-aware and social data. Therefore, the services need to use the semantic Web 
to ensure integrity and applicability of the data [20]. There are some problems that 
need to be addressed to ensure reliability of these services. One is identifying indi-
viduals from different social networks and aggregating social data for the purpose of 
being used in mobile applications. For example, Alice has a friend named Bob who 
has accounts in Facebook, Twitter and Blogger and he is using different email ad-
dresses. If Alice knows all of Bob’s email addresses it is possible for her to access 
Bob’s information from the different sources. If Alice enters the email addresses in 
the semantic contact application she is using the application will be able to fetch 
Bob’s status, his blog entries, and the news he has shown interest in. For this process 
to work seamlessly and automatically there is a need for a number of backend ser-
vices which are described below. 

Profile Builder Service: The profile builder services fetch data from different public 
and private data sources of the Web and build consistent profile leveraging semantic 
Web technology. The data sources use different data formats and access policies, so it 
is difficult to provide a consistent data model for capturing data and building a profile 
on an individual basis. Fig. 3 below provides the RDF-based extended FOAF docu-
ments where data is collected from several data sources. The data refers to Bob, but 
the data identification keys are different. For example, in A1 the data source is Face-
book and the data owner identification key is bob@gmail.com while in A2 the data  
 

 

Fig. 3. Conflicts in data owner identifier 
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source is Twitter and the data owner identification key is bob@yahoo.com. Even if 
the data owner is Bob in both cases it appears as if the data owners are different be-
cause of the owner identification key. 

Location Tracking Service: Location tracking services provides location informa-
tion of the mobile user. Preserving privacy is one the main problem for developing 
such services. 

Dynamic Group Creator Service: The Dynamic Group service contains all updated 
information of the user’s contact lists and individuals. It enhances the capacity of the 
mobile application to perform standard query operation and build dynamic groups on 
the fly. This service utilizes the data collected by the data collector service and pro-
vides high value services. 

Social Data Collector Service: The Social Data collector aggregates social data from 
different social networks. 

6   Challenges 

This Section describes challenges related to building a mobile social networking  
platform. 

Interaction Design: As mentioned in the paper, semantic information obtained from 
the Web can be used to improve existing mobile applications, for example implement-
ing a semantic contact application. One challenge is to investigate how to best utilize 
semantic information so that the application becomes easier to use, given the limited 
attention span of the human mind. As it also may be difficult or even impossible to 
develop a system with 100 percent accuracy, it is necessary to modify the application, 
in particular the user interface, to better deal with inaccurate or conflicting semantic 
information. For example, one option could be to implement a recommendation sys-
tem where the user always has the final word. Another option could be to adapt the 
user interface (e.g. re-arrange or sort visible artifacts) to minimize user interaction. An 
option is also to weigh redundant information to achieve better accuracy. Optimally 
the user may not notice that the system sometimes fails as the application just become 
a bit less informative or more difficult to use in that particular case. 

New Communication Services: Semantic information can be used to implement new 
types of communication services. For example, implementing a new Web service that 
forms dynamic groups of people based on location and user interest. One important 
research challenge is to explore how these new services should be designed and 
evaluate possible user benefits. This includes developing new Web frameworks and 
middleware as well as new user interfaces. One could for example imagine a dynamic 
group being visualized as third dimensional graph where the user can easily browse 
and navigate the currently discovered dynamic groups. 

Unified Communication: When developing a new communication service it is im-
portant to get as many users as possible. When more and more communication  
services are deployed as Web services, it becomes possible to create mashups or  
aggregated Web services. As users being part of a dynamic group could be using 
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different communication services (e.g. Twitter and Facebook) the system should 
automatically dispatch messages between different social networks. A challenge is 
therefore to make an integrated effort of consolidating social networks, or even create 
a virtual social network service. Although similar services (e.g. OpenSocial [19]) 
already exist, more advanced orchestration and Web frameworks should be developed 
to more easily utilize new Web APIs.  

Data Mining: Data mining algorithms must be utilized in order to generate semantic 
information. By extracting information from social networks it is possible to auto-
matically discover information about users. For example, automatically find phone 
numbers, user names and relationship between users. The information can be obtained 
from a wide variety of sources, including news feeds, images, videos, and text ob-
tained from classical Web pages.  However, as users may have different account or 
profile names, it can be difficult to map information to a one particular user. Simi-
larly, using non unique data fields to map data can easily result in inaccurate data sets. 
For example, using a personal name to map data obtained from a Web page to Twitter 
account can easily result in inaccuracy as personal names are typically not unique. 

Another problem is that the vast majority of the data on Web is not available to a 
crawler or even a browser, but is hidden in forms, data bases, and interactive inter-
faces. While many Web services now provide public APIs which makes it easier to 
access hidden data, they usually require some form of authentication in order to be 
used. This means that the data mining software must maintain credentials to different 
Web sites while at the same time not jeopardize the security of the users. 

In addition to accessing data on the Web, data mining software should also be able 
to access data stored on mobile devices. For example, accessing data stored in contact 
list, call history, message history, and browser history etc. The call list is particularly 
interested as it in principle is a social network, many times reflecting the user’s clos-
est social contact or real friends [5]. One option to access local data on mobile phones 
it let the mobile device be accessible from the Internet (e.g.  via a local Web server) 
so that a crawler can access the data. Another option is to let a software running on 
the mobile device publish relevant information to an external Web service. In both 
cases, it is important not to compromise the user’s privacy while also preserving the 
battery life time of the mobile device. 

Yet another enhancement could be to let the mobile devices interact with the sur-
rounding environment. For example, detecting social interaction patterns by getting 
information from sensors (RFID, NFS, Bluetooth, barcodes etc.) deployed in build-
ings or other mobile devices.  This information should be aggregated and processed 
with other information obtained from the Web in order to draw as good as possible. 

Semantic Web and Reasoning: Once data has been fetched from the Web, it needs 
to be combined and refined into useful semantic information. Depending on the data 
received from the data mining component, the reasoning module analyses the data, 
draw conclusions, and store the refined data in a suitable ontology. One important 
research challenge is to develop suitable ontologies and rules to fuse the data into 
fields that fits the used ontology. Machine learning algorithms such as clustering 
algorithms and statistical models can be used to find useful patterns, but it could also 
be useful to analyze the data offline to manually find patterns, for example matching 
data to social sciences theories. Defining useful rules and applying machine learning 
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algorithms to efficiently utilize vast data set containing information from the Web and 
sensors to improve personal communication is still a challenging research problem. 

Privacy: As mentioned before, semantic information about a user must be treated 
carefully. The challenge is to support privacy and integrity in a simple yet powerful 
way. A common solution is to let the users be in control and provides some easy way 
for the users to share information. Typically, users will only share information if the 
gain is greater than possibly privacy implications. For example, people upload videos 
and images to YouTube and Flickr because they want other people to be able to easily 
access the data, or to improve their own social status. These aspects must be consid-
ered when developing new services. 

7   Discussion and Future Work 

This paper draws a skeleton for a mobile social networking architecture while pre-
senting major challenges for implementing a mobile social networking platform, 
which in turn raises a number of research questions worthy to discuss and to study 
more closely in the future. 

There are always inherent problems with gathering information from numerous 
sources, such as different social networks. Traceability of information is a logical 
problem about how, when and from where a particular social network is collecting 
social data. How can this information be trusted? How can the source of the informa-
tion be relayed to the user without adding interaction overhead and confuse a user? Is 
it possible to fuse the information in a heterogeneous and meaningful way? 

Social networks can simplify communication, not only because social networks are 
able to aggregate social data over the Internet, but also because of the potential influ-
ence social data can have on different applications (e.g., mobile applications or desk-
top applications). However, simplification often means automation and making the 
services more pervasive. In this lies a basic question, is it possible to find a good 
balance between proactivity (where the system acts in behalf of the user) and perva-
siveness (where the system avoids prompting the user for a response)? Is it possible to 
reduce the cognitive load communication tools have on users, especially when it 
comes to being ‘always online’ and having a limited attention span? 

Privacy and integrity safeguards are important, as automation of revealing personal 
information increases the risks of misuse of the information simply because more 
information will be available. It may prove vital to design the architecture from a 
simple yet powerful framework for privacy and integrity – otherwise users may 
choose not to trust the new services and thus not use them. Would dynamic groups be 
such a methodology for providing control of personal information? Can information 
be presented in less detail without loss of perceived use and without sacrificing the 
desired functionality of the services? 

Naturally standards for social data are bound to be defined, such as OpenSocial, 
which are necessary in order for integration of social networks with mobile applica-
tions. Naturally also service providers will strive for the opposite in order to leverage 
their own services. The question here is whether it is possible to fuse information 
from the social networks existing today and how is that fused information perceived 
from perspectives of correctness, completeness and non-ambiguity? What information 
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is possible to derive from the different social networks, as their API-based access 
policies are both limited and their APIs in some cases also are deprecated with no or 
little notification to developers? 

Also, data formats and orchestration policies are not yet standardized, which means 
possible limitation in an open platform for social network integration with the mobile 
applications. Would OpenSocial currently suffice and how could it be developed to 
suit the needs of mobile applications? Is an extended API necessary and what parame-
ters are of importance (flexibility, heterogeneity, etc)? 

Most social networks are accesses through a Web-browser today, using Web2.0 
and SOA as an enabling technologies. A mobile device has obvious limitations for 
presentation of graphical content, but instead are almost always carried with the user 
and is thus ‘always on’. Would it be possible to mitigate the gap using semantic Web 
technology and pervasive methods based on semantic information? Less is more, as 
the saying, but what is lost due to the selection of information to present to the user? 

Lastly, communication should be simple and intuitive. Most users use a minimum 
of the functionality of the mobile devices they use for communication. Can simplicity 
be achieved through a flexible way of creating, maintaining and using a social net-
work for communication (e.g. utilizing dynamic groups)? 

8   Conclusion 

This paper presents challenges for utilizing social network information to enhance 
mobile applications. The three most challenging issues may be how to integrate and 
consolidate social networks, how to mitigate the gap between the traditional and the 
mobile Web through use of semantic Web technology, and how to manage semantic 
information for mobile applications. The challenges were discussed from a semantic 
Web and SOA perspective together with a driving scenario as motivation. 

The main conclusion is that a mobile social networking framework would enable 
integration of general semantic information (location, activity, interests, etc) with 
social network data (from Twitter, FaceBook, LinkedIn, etc) to facilitate intelligent 
yet easy to use communication tools for individual persons as well as groups of  
persons. A goal is to make complex communication simple through utilization of 
pervasive technologies and semantic information from social networks. Mobile social 
networking would ultimately connect a person’s virtual and physical world, thus ena-
bling a wide range of novel applications that benefit from semantic information in 
general and social network data in particular. 
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