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Abstract. Social media has a potential to be used as a professional and social networking 

site to share interest. Social media such as Twitter can be used by users to share similar 

interests on the Internet. Despite the various existing methodologies on ontology, there are 

many opportunities that need to be explored. The aim of this paper focuses on structuring 

big data to set up a goal based on ontology to show the dependency relationship between 

social data and goal. At this stage of the research, we examine user trends on social media 

based on certain query as this query is defined as a goal. We use NodeXL to obtain and 

analyze data from Twitter. The results discuss the relationship for data from Twitter in 

relation to the specific goal. The outcome of this paper will contribute to a significant 

achievement that provides an important innovation in research methods in big data era to 

trace how data flows across the social media and how to analyze this data.  

                                                                                      © 2016 TAF Publishing. All rights reserved. 

  

 

INTRODUCTION 

Today, there are tons of data collected from devices all over the world. Devices 

such as mobile phones, laptops, tablets and even video games such as Play 

Stations are connected to the Internet. These devices transmitted millions of 

data everywhere in the world and it highlights the development of big data. 

Billions of devices will be connected to the Internet and soon hundreds of 

billions of devices. As these devices are connected to each other, these 

connected devices become an intelligent system of systems. Intelligent system 

of systems can share data and analyze it over cloud and they can transform our 

businesses, our lives and our world in countless ways. For example, improving 

the medical outcomes and building better products faster with lower 

development cost. 
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      Nothing in technology stands still especially in the world of data and 

analytics.  Systems built just a few years ago are starting to buckle under the 

explosion of data and the changing query needs of business users. Social media 

have now become an important medium of communication and interaction 

tools for social networks (Ghani and Siti Syahidah, 2015). Social media are also 

important for business platform that can influence the corporative environment 

(Damianos et al. 2011; Domianos et al. 2007; Holtzblatt et al. 2013). For 

example, social networks involve agents in creating and processing information 

for knowledge network (Roth and Jean-Philippe, 2010). At the same time, the 

role that causality can play in social network analysis is unclear (Doreian, 

2001). Therefore, it is important to examine the flow of data in social media and 

to retrieve relevant data from large amount of it. In this paper, an ontology is 

applied to develop the relationship of data in social media. This relationship is 

important to capture data that can be considered relevant for certain query.  

      Firms and other organizations have been using large databases and 

analytics for the last couple of decades. Transactions are stored in data 

warehouses and analyzed with data-mining algorithms to extract insights 

(Galbraith, 2014). Taking advantage of big data opportunities is a challenge for 

organizations (Berber et al. 2014). In order to ensure the effectiveness of the 

data, organization needs to be able to store data reliably across a number of 

databases. Once data need to be distributed, organizations need a way to get it 

out again and they need to identify which data is needed, assemble it and 

analyze it. The challenge is how to capture this data to be considered relevant 

for the specific organization activities because determining relevant data is a 

key to delivering value from massive amounts of data. The real issue is not how 

the organizations acquire large amount of data but what they do with the data 

that count (Davenport and Jill, 2013). Having an ability to analyze the data in a 

timely fashion can ensure a competitive edge for efficient decision-making. 

However, the trustworthiness of data in relation to the goals is often 

questionable due to the huge amount of data especially from social media. The 

technologies and concepts behind big data can allow us to achieve a variety of 

objectives. 

      Ontology works as a type of relationship to represent the dependency 

relationship of data from the datasets and dependency relationship between 

data and goal. Despite the various existing methodologies on ontology (Fox et al. 

1996; Fox et al. 1998; Mansingh et al. 2009; Rao et al. 2012; Rao et al. 2009; 

Sharma and Kweku-Muata, 2008), there are many opportunities that need to be 

explored. The aim of this paper focuses on structuring the big data to set up a 

goal based on ontology to show the dependency relationship between social 

data and goal. The process consists of identifying which data are relevant to the 

goal. The paper examines user trends on social media based on certain query as 

this query is defined as a goal. The process is expected to increase precise 

relevant information from social media content. The research will make 

significant achievement that provides an important innovation in research 

methods in big data era to trace how data flows across the social media and how 

to analyze this data. Big data require increasingly more advanced capabilities to 

find patterns in the inherent complexity for certain goal. 

     The ideas of using an ontology and visual structuring in organization 

applications were discussed in many works and now are implemented in many 
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sectors (Almeida and Ricardo, 2009; Mansingh et al. 2009; Rao et al. 2012; 

Valaski et al. 2012). However, much of the research in this field did not receive 

much attention in the literature that incorporates big data for social media by 

setting up a query as a goal. An ontology provides explicit and formal 

specifications of knowledge, especially implicit or hidden knowledge (Cho et al. 

2006). By incorporating the big data, an ontology makes the process to identify 

the relevance of data more easily consumable to address which data from the 

datasets are more important to evaluate certain goal.  

      The remainder of this paper is organized as follows. Section 2 is literature 

review. Section 3 is methodology. Section 4 is the case study. The final section 

contains some concluding remarks. 

 

                                                 LITERATURE REVIEW 

In recent years, the rapid development of Internet, Internet of Things, and Cloud 

Computing have led to the explosive growth of data in almost every industry 

and business area. Big data have rapidly developed into a hot topic that attracts 

extensive attention from academia, industry, and governments around the 

world. There are many challenges in harnessing the potential of big data today, 

ranging from the design of processing systems at the lower layer to analysis 

means at the higher layer, as well as a series of open problems in scientific 

research. Big data processing systems are suitable for handling a diversity of 

data types and applications are the key to supporting scientific research of big 

data (Jin et al. 2015). Social networking tools (e.g., Twitter, LinkedIn, Facebook, 

MySpace) have been proliferating on the internet.  

      Social media are transforming the way information travels within and 

between networks of individuals (Gangadharbatla et al. 2014). Although the 

research on social networks dates back to early 1920s, nevertheless, social 

media analytics is a nascent field that has emerged after the advent of Web 2.0 

in the early 2000s. The key characteristic of the modern social media analytics 

is its data-centric nature. Social media analytics refer to the analysis of 

structured and unstructured data from social media channels. Social media is a 

broad term encompassing a variety of online platforms that allow users to 

create and exchange content. User-generated content (e.g., sentiments, images, 

videos, and bookmarks) and the relationships and interactions between the 

network entities (e.g., people, organizations, and products) are the two sources 

of information in social media (Gandomi and Murtaza, 2015).  

     Social media have profoundly changed our lives and how we interact with 

one another and the world around us (Qualman, 2009; Safko and Kevin, 2009). 

Recent research indicates that more and more people are using social media 

applications such as Facebook and Twitters for various reasons such as making 

new friends, socializing with old friends, receiving information, and entertaining 

themselves (Kaplan and Michael, 2010; Keckley, 2010; Park et al. 2009; Raacke 

and Bonds-Raacke, 2008). Social media analysis will extract value from vast 

amount of social media data to detect and discover new knowledge to 

understand how industry is changing, and use the findings and improved 

understanding to achieve competitive advantage against their competitors 

(Governatori and Renato, 2011; He et al. 2013). Social media competitive 

analysis allows a business to gain possible business advantage by analyzing the 

publicly available social media data of a business and its competitors (He et al. 
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2013). As social media have become a topic of interest for many industries, it is 

important to understand how social media data can be harvested for decision-

making (He et al. 2013). 

     With the development of smart devices and cloud computing, more and 

more public data can be collected from various sources and can be analyzed in 

an unprecedented way. The huge social and academic impact of such 

developments caused a worldwide buzz for big data (Huang et al. 2015). Data 

flow is an ordered sequence, which is consecutive, high-speed, infinite and time 

varying. It’s also of great importance in internet management, internet security 

and internet experiment. However, with the rapid development of internet 

technology, the number of internet applications and users keeps rising, and the 

internet data are growing exponentially (Zhi et al. 2011). There are stricter 

requirements about the efficiency, expandability and stability of the data flow in 

social media.  

 

                                                  METHODOLOGY 

                                               A Need for an Ontology 

In order to create a domain ontology, one can adopt various methods, like 

extending existing ontologies or developing the ontology from the ground up 

(Kontopoulos et al. 2013). The contribution of an ontology is to improve the 

creation of model that ultimately takes place through the defined goals (Izhar et 

al. 2013).  

Ontology consists of filtering and application. Filtering is a process to filter the 

data from the datasets by referring to the certain query. In this paper, we refer 

to query as a goal. We develop the dependency relationship for this data in 

relation to the goal. For example, if we want to examine the number of tweets 

about PhD, then we will examine number of people who tweet or mention the 

word PhD in their profile. Application is a stage to use analytics to analyze the 

dependency relationship between data and goal. In this paper, an ontology is 

designed for big data to:  

• be applicable in a wide range of domains, 

•successfully structure the dependency relationship of data from the   

datasets,  

•successfully structure the dependency relationship between data that relate 

to the goal. 

                                             

                                              Ontology for Goals Query 

Despite of many research efforts and established model for the evaluation of 

goal using an ontology (Fox et al. 1998; Izhar et al. 2013; Sharma and Kweku-

Muata, 2008), they have not yet been systematically applied to set up a query as 

a goal for social media. In this paper, several structures that were proposed in 

the previous models are combined, as shown in Table 1. These models are 

adapted as a reference to set up goal query based on an ontology. However, the 

scope of the proposed ontology in this paper does not cover all the 

organizational processes as discussed in Sharma and Kweku-Muata (2008), Fox 

et al. (1998) and Rao et al. (2012). This is because we do not focus on the 

organizational structure but we extend the relationship between social data and 

goal. 
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Fox et al. (1998) focused on structuring the linkage between organizational 

structure and behavior. This is critical for enterprise model development. 

However, the authors do not emphasize any organizational resources such as 

data and information but they focus on the roles and activities within the 

organization. Meanwhile, Sharma and Kweku-Muata (2008) developed a 

framework for an organizational ontology in an effort to increase an 

understanding of the business. However, the authors do not specifically identify 

the relationship between organizational resources, such as data and the 

organizational goals. In this model, the authors adapted the work of Fox et al. 

(1998), where the authors discussed the physical resources and role of the 

organizational model.  

Recently, Rao et al. (2012) developed an organizational ontology in order to 

build a knowledge map within the organization. The structure includes the flow 

of knowledge within the organization in the context of knowledge sharing and 

knowledge storage. In this model, the authors discussed the organizational 

resources, as in Sharma and Kweku-Muata (2008). Another aspect that is 

similar to Sharma and Osei-Bryson’s work is that both models include business 

processes. However, Rao et al. (2012) discussed business processes from the 

organizational goals point of view and Sharma and Kweku-Muata (2008) 

discussed business processes from the organizational activity point of view. 

Most of these studies focused on the organizational structure and performance. 

In Izhar et al. (2013), the authors developed the organizational goals ontology 

that consists of organizational goals, sub-goals, and organizational data. They 

developed the dependency relationship for the organizational goals and 

dependency relationship between organizational data and organizational goals. 

However, they evaluate the organizational goals by identifying the 

organizational goals first and then they identify the organizational data that 

relate to the organizational goals.  

      Table 1 shows the results from the previous models on the organizational 

goals using an ontology but none of these studies focuses on structuring the big 

data in the context of social media. In this paper, we extend the organizational 

goals ontology from Izhar et al. (2013) to set up goal for social media. Therefore, 

we can develop the relationship between social data and goal. 

 

TABLE 1. Previous scope of the existing models on goal based on an ontology 

Authors 

 

 

Organizational Goals 

Ontology 

Resources  

 

Develop the 

Relationship

ps 

 
 Organization

al Goals 

Sub-

Goals 

Organizatio

nal Data 

Social 

Media 

Big Data 

Fox el al. (1998) ✓ ✓ × × × 

Sharma and Osei-Bryson 

(2008) 

✓ ✓ × × × 

Rao et al. (2012) ✓ ✓ × × × 

Izhar et al. (2013) ✓ ✓ ✓ × × 
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                  FIGURE 1. An ontology for goal query on social media using Visual Paradigm 

  

Based on Table 1, we develop an ontology for goal query on social media, as 

shown in Figure 1. In Figure 1, we capture data from large database of social 

media by structuring this data to identify the dependency relationship of data 

that relate to the specific query. The relationships are proposed as follows: 

• requests_the (person, query); as person requests the query. 

• represents_the (query, goal); as query represents the goal. 

• consists_of (goal, variables); as goal consists of variables. 

• assess_the (tools, variables); as tools assess the variables. 

• assessed_using (tools, metrics); as tools assessed using metrics. 

                                              A Case of Twitter 

In this paper, we use Twitter as information source (Veenstra et al., 2014). 

Twitter is a micro blogging site in which users can post updates (tweets) to 

friends (followers and following) (Silva et al., 2014). We apply data from 

Twitter to test our ontology.  

                                               Ontology for Twitter  

We select one username (@Write4Research) as an example. Write4Research is 

a Twitter profile that discusses on research activity and it is popular among 

researchers and PhD students. We set up a goal to examine the trend of people 

(followers and followings) who mention the word “PhD” in their tweets.  In this 

example, there are three main variables in Twitter. There are other attributes 

that relate to these variables such as “favorites” and “message” but at this stage 

we only apply these variables to analyze the goal. The variables are: 

• Username (@Write4Research) 

• Followers 

• Following 

• Tweets 

In this network, somewhere there might be someone who mentions the word 

“PhD” based on three relationships. The relationships are:   

• “tweet_the” relationship. 

• “replies_to” relationship. 

• “mentions_the” relationship. 
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The relationships show when the person in this network who tweets, mentions 

or replies to one another tweets about PhD. We analyze these relationships that 

represent three different queries. We develop an ontology for these queries as 

follows: 

Query 1: People who tweet about PhD  

tweet_the (Followers, PhD), as followers tweet PhD. 

tweet_the (Following, PhD), as following tweet PhD. 

 

 
 

FIGURE 2. Ontology for query 1 for people who follow the tweet about PhD 

 

Query 2: People who reply to the tweets about PhD. 

replies_to (Followers, PhD), as followers reply to PhD. 

replies_to (Following,PhD), as following replies to PhD. 

 

 
 

FIGURE 3. Ontology for query 2 for people who reply to the tweet about PhD 

 

Query 3: People who mention the tweets about PhD. 

mentions_the(Followers, PhD) as followers mention the PhD. 

mentions_the(Following, PhD) as following mentions the PhD. 

 

 
 

FIGURE 4. Ontology for query 3 for people who mention the tweet about PhD 
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                                              Sampling and Data Collection 

In order to identify participants, we used the sampling pool of Twitter that 

appears in the NodeXL, a software tool that imports data from outside data 

providers. It is an extendible toolkit for network overview, discovery and 

exploration implemented as an add-in to the Microsoft Excel 2007 spreadsheet 

software. NodeXL is applied to retrieve data from social media and import this 

data. NodeXL demonstrates data analysis with a social media data sample 

drawn from an enterprise intranet social network. We apply NodeXL to 

visualize the ontology for three different queries. When it comes to collecting, 

computing, analyzing, and acting on social data, technical challenges are quite 

different because number of social data always increases and makes it difficult 

to evaluate. For example, today data might be important but tomorrow this data 

might not be important anymore. Therefore, we filter this data based on certain 

date and for each relationship. 

 

                                              Filter 

This section will provide steps to demonstrate how we filter data from large 

amount of data from the social media to allow us to evaluate specific query in 

relation to the goals. These preferences are used to configure the steps in 

filtering the data from Twitter using NodeXL.  

1. Import from Twitter users network. 

1.1. It optionally clears the NodeXL workbook, then gets the network of       

specified Twitter users. 

2. Specify the Twitter users with specific username. 

2.1. We are interested in username @Write4Research. 

3. Import basic network plus followers and following who reply, mention and          

tweet. 

3.1. Limit it to 100 recent tweets per user. 

4. Import from Twitter search network. 

4.1. It optionally clears the NodeXL workbook, then get the network of people 

who tweet certain specified word. 

5. Search for the tweets that match the specific query. 

5.1. We search for PhD. 

6. Import basic network to specifically show who replied or mentioned in the 

tweets. 

6.1. Limit to 100 tweets. 

7. Filter by relationships (tweets, mentions and replies). 

The step-by-step guideline explains how we select data from huge volume of 

social data that relate to the query. Using NodeXL as a tool to capture this data, 

this guideline provides systematic steps for domain experts to capture which 

data they want to evaluate to assist their decision-making in relation to the 

organizational goals. However, in other case, domain experts might use 

different tools to capture this data and the process to identify relevant data 

might be different. 

                                               

                                              Analysis and Results 

In this case study, we examine user trends on Twitter by visualizing the 

relationships in Write4Research’s network. Fig. 5 shows the result for query 1. 

The results show the relationship of people who start the tweet about PhD. Fig. 
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5 shows that there are not many people who tweet to PhD topic on the selected 

date. 

 

 
 

FIGURE 5. Query 1 for people who tweet about PhD 

 

 
 

FIGURE 6. Query 2 for people who mention (retweet) about PhD 

 

Fig. 6 shows the result for query 2, that shows the relationship of people who 

retweet about PhD. The graph shows the relationship that linked to different 

profiles. Fig. 6 shows the number of people who retweet to PhD topic on the 

selected date.  

      Fig. 7 shows the result for query 3, that shows the relationship of people 

who reply to the tweet. The graph also shows the relationship that linked to 

different profiles. There are not many people who reply to the tweet on the 

selected date. 

 

 
 

FIGURE 7. Query 3 for people who reply to the tweet about PhD 

The graphs show interesting results for these three relationships. The results 

show that people in Write4Research’s network prefer to retweet about PhD, as 
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shown in Fig.6. It shows that they are interested to share about this topic in 

their network. We come out with this decision because majority of 

Write4Research’s followers are researchers.  

 

                                              DISCUSSION AND CONCLUSION 

A unique contribution of this paper is its perspective on how to develop the 

relationship between social data and goal. The relationship helps the process to 

identify the goal, identify the relevant data that relate to the goal and analyze 

this relationship to retrieve relevant information to support decision-making. 

The paper contributes to: 

• Flexibly identify the goal 

• Flexibly identify the dependency relationship 

• Flexibly  analyze the data 

Social media such as Facebook and Twitter have become an indispensable 

part of our lives. In this paper, we have described the main features of ontology 

when developed the relationship for social data in relation to the goal. In 

addition, we have proposed an alternative approach to capture social data using 

NodeXL. We extend the application of the ontology for social media in relation 

to the goal by developing the relationship for this social data. This paper 

enables researchers to classify and evaluate existing research, to design 

scientific research, to identify the gaps and weaknesses prior to future research 

directions. 
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