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Abstract. There is a growing need for, often non-technical, organisations to ana-
lyse valuable information stored within often separate social networking systems 
(SNSs). Open architectures provide programmatic access to most SNSs permitting 
the creation of applications which may leverage information, for example statis-
tics regarding the impact of marketing campaigns or new product or service an-
nouncements. This type of information is necessary for the development of sound 
evidence based social media strategies. Software products are available which 
provide this type of information, though for organisations to be able to tailor these 
to their specific needs, solutions are often very expensive. One solution would be 
for organisations to have the facility to build their own systems. This paper de-
scribes a research programme that will investigate developing, amending or ex-
tending a modelling notation, capable of being used by non-technical people for 
the development of systems to extract and analyse social networking data.  
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1 Background 

The availability and usage levels of social networks have increased vastly over the 
last 10 years [1]. Research undertaken on behalf of Meeting Professionals  
International (MPI) [2], has shown that there is a growing need for non-technical 
organisations to gain access to and analyse the valuable information stored within the 
numerous SNSs. Many social networks provide programmatic access to their systems 
allowing the building of third party applications. Most major social networks such as 
Facebook, Twitter and LinkedIn provide specific application programming interfaces 
(APIs) [3] which allow automatic extraction and analysis of site usage data. These 
open architectures provide the opportunity for the development of systems which 
leverage available information, for example commercial organisations can be pro-
vided with useful statistics regarding the impact of marketing campaigns or new 
product and service announcements. 

2 The Research Problem 

Products are already appearing which provide exactly the type of information de-
scribed above [4], though for organisations to have the flexibility with regard to the 
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type of information that is retrieved solutions are often extremely expensive. A major 
obstacle for many ‘would be’ developers is that the published APIs of the more popu-
lar sites are perceived to be not very well designed or user friendly [5]. This combined 
with the speed of technological development and the growing number of available 
social networking APIs has forced organisations down one of three routes:  

1. Organisations get little or no social networking analytical information.  
2. Organisations choose a low cost solution, though these are often limited and  

inflexible.  
3. Organisations opt for a high cost social media solution.  

Currently many organisations have either limited or no social media strategies in 
place [6]. If organisations had the facilities to build their own social networking ana-
lytical solutions then social media strategies could be devised based on their own 
sound historical data.  

2.1 Aims and Objectives of the Proposed Research 

The primary aim of the proposed research programme is to develop, extend or amend 
a modelling notation, specifically for use by non-technical people1, for the develop-
ment of custom applications to extract and analyse cross platform social network data. 
The key objectives are to: 

1. Provide an abstract mechanism of accessing a diverse set of social network infor-
mation, with limited regard for the technical requirements of the underlying APIs.  

2. Identify and examine useful metrics which are commonly required for typical so-
cial network analysis scenarios.  

3. Provide pre-defined services which would allow such common metrics to be ap-
plied to extracted data in real-time. 

4. Develop a modelling notation, which adheres to current software standards, that 
combines both graphical and textual elements2.  Reasons for using a combination 
of the two include:  
 

(a) When used at an abstract level graphical notations are easier to understand and 
faster to grasp [7], this is important as users may be non-technical and not using 
the notation on a regular basis. Graphical notations are typically less concerned 
with how a particular element will perform its operation and more with what it 
shall do [8]. 

(b) As the notation will be ultimately used to produce a working system the addi-
tion of textual annotations will add clarity where needed, especially to rule out 
ambiguities. 

                                                           
1  Non-technical people are defined as those within an organisation who are not software de-

velopers but have the ability to understand modelling concepts. 
2  After the requirements analysis stage the notation may change from being graphical and 

textual. 
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3 Suggested Approach to the Problem 

In defining a modelling language work will need to be undertaken to identify which 
of the currently available modelling techniques would provide a starting point for the 
development of a model based approach.  Procedural and data oriented systems are 
traditionally modelled using data-flow diagrams (DFDs) and entity relation models 
(ERDs) whereas object oriented systems are predominantly modelled using the Uni-
fied Modelling Language (UML). It is likely however that the proposed research 
would be better supported by techniques designed specifically for Service Oriented 
Architectures (SOAs), such as the Business Process Modelling Notation (BPMN) 
since this provides an approach to modelling systems via orchestration of other avail-
able services. This would inevitability lead to an examination of other related tech-
nologies such as the Business Process Execution Language (BPEL) and the  
Web-Services Description Language (WSDL). When obtaining requirements suitable 
metrics to be supported by the modelling technique would need to be identified. Ini-
tial research has identified several appropriate measurements [9-11]. The existing 
modelling techniques would need to be analysed and extended in a manner which 
would allow automated extraction of social networking data. This would then need to 
be coupled with the application of appropriate metrics on that data. Previous academic 
studies that have addressed a similar problem include ones which explore the use of 
WebML [12] for model driven development of SNSs. These papers, though relevant 
to this research, are more concerned with the development of social network plat-
forms such as Facebook or Twitter, rather than the development of systems to extract 
and analyse the information from within these platforms.  

4 Justification of Research 

This work will contribute to existing knowledge by providing a validated modelling 
technique that will allow non-technical staff to develop custom applications to analyse 
cross platform social network data. This will not only provide organisations with the 
ability to measure their usage of social networking sites, e.g. event organisers and 
advertisers could view the impact of their campaigns, but it will also provide a 
framework in which new metrics could be validated, e.g. does Klout [13] tell us any-
thing useful? These models will provide the abstract layer in a multi-layered architec-
ture and will sit above a physical mapping layer where the elements of the notation 
are mapped to the various underlying APIs.  

5 Research Methodology 

The research programme will consist of three main steps. The first will be to deter-
mine user requirements using interviews and surveys. The second will be to define a 
modelling language and the third will be to evaluate that language. Given the technic-
al nature of the suggested research a scientific method is most appropriate in which a 
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mixture of qualitative and quantitative primary data collection will be used. Potential 
users of the proposed notation from a variety of industries will be selected for in-
depth, semi-structured and structured interviews, questionnaires and surveys. Tar-
geted organisations will either be actively using or considering using social networks. 
Qualitative in-depth and semi-structured interviews shall be used together; with the 
in-depth interviews helping to form questions for the structured interviews, question-
naires and surveys as well as adding to the overall pool of data to be analysed. The 
main purpose of data collection will be to: 

•  Find out why social networks are used for business.  
•  Investigate how end users normally work with social networks. 
•  Identify a detailed list of requirements for a social network/media data extraction 

and analysis system. 

An interview schedule will be produced which will be updated as new require-
ments are identified.  

Literature reviews will be carried out to determine a suitable modelling technique 
to be either extended or amended in order to allow support for the extraction and 
analysis of social network information, including the application of metrics. Second-
ary research will also be performed to understand how to formally define models; this 
will include an examination of the Meta-Object Facility (MOF) [14].  

For validation purposes an organisation shall be identified and a case study carried 
out to apply the proposed modelling notation, this will provide a basis for some re-
peatable experiments. Staff will be selected to use the notation for modelling specific 
scenarios. The resulting models will be analysed against the original requirements of 
the organisation, this will include assessing the ease of modelling for the end users. 

6 Future Work 

Following the successful completion of the research programme future extensions 
may include: 

•  Use of the notation to devise a metrics validation framework. 
•  The development of a complete CASE tool to support the notation directly. 
 

There will also be a number of smaller improvements that could be made in the 
short-term, for example, a richer set of pre-defined functions available for use within 
the notation. 
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