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Abstract. Social media is attracting so many people from different demographics. Facebook, YouTube,
TikTok, WhatsApp, Instagram, and LinkedIn are some of those. Each one has some similarities as well as
some differences. Twitter is one of the most popular social media platforms. It was publicly launched to be
used for micro-blogging in 2006. Originally, it was limited to a maximum of 140 characters. It extended
its usage capacity and became one of the most highly used social media platforms. Twitter users reached
around 401 million by 2022. According to statistics, the number of daily tweets shared on Twitter is 500
million. The contents of shared tweets are so valuable for data analytic since they provide information about
such as users’ social lives, feelings, political opinions, and social environment. In this study, it is intended
to introduce a visualization platform for Twitter data to provide better analysis. By using this tool, it will
be possible to have a better understanding of the big data produced by Twitter posts. Analysis of all of the
actions of Twitter such as hashtags and retweets is visualized. The visualization tool will also enable the
reflection of the social network for targeted users and their followings and followers.

1. INTRODUCTION

Twitter has an important place among social media platforms in terms of the number of users and
the data it produces [1]. Many different findings can be obtained using Twitter. As an example of
these findings, people’s opinions, environments, reactions to events, rising or falling trends, agendas,
communities, and intuition about possible crises can be given. For these reasons, the use of Twitter data
is considered important. When similar studies on Twitter data are examined, studies related to Twitter
performance and impact analysis stand out. Examination of mention, hashtag, and retweet statistics,
which are the basic actions of Twitter users, is among the most studied studies [2].
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It has been seen that there have been many studies on Twitter data, especially on ”Emotion” and
”Political” analysis since its establishment [3–6]. In his study, Kanbur aimed to reveal the social media
appearances of political parties and to discover the sub-groups of political parties [7]. Terpstra tried
to develop a crisis control mechanism using real-time data [8]. Pak and Patrick used Twitter for mind
mining [9].

The number of studies that have combined data analysis and social network analysis needs to be
improved in the literature. Therefore, this study aims to contribute to the existing literature significantly.

The main objective of this study is to analyze Twitter data and offer a comprehensive understanding of
the social networks of users. A sophisticated software tool will be introduced to achieve this, capable of
processing data using accurate methods and generating visual results. The outcomes of this research will
enable predicting the characteristics and behaviours of the target audience or individuals.

In the study, from complex Twitter data meaningful information is drawn with powerful data visual-
ization. One of the important abilities of the software developed is to query between layers. This helps
users to find information about the followers and followers of the followers, as well as the followings
and followers of the followings. It can search for a keyword among this data and create a relational path
related to the target user and his environment. This results in to draw a meaningful conclusion for the end
user with simple visualization techniques of these seemingly complex stages. Within the scope of the
study, the data were collected using Beautiful Soup and JSON modules via the Application Programming
Interface (API) of the Python language, stored in the MySQL database, and then visualized in 3D.

2. MATERIAL AND METHOD

To produce meaningful results from the data, the steps of data manipulation, cleaning the data, pro-
ducing results by applying mathematical operations to the data, and visualizing the data were followed
(Figure 1). These processes were carried out through the open-source libraries of the Python language.

FIGURE 1. Steps followed in the study

2.1. Data Collection. When the literature is reviewed, it is seen that Twitter’s application programming
interface (API) is frequently used during the data collection phase [10]. There are already tools on the
internet that analyze Twitter. However, these tools use the API (Application Programming Interface) of
the developer account offered by Twitter. The application programming interface (API) is based on the
Representational State Transfer (REST) architecture. REST architecture refers to a collection of network
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design principles that define resources and ways to access data. The data targeted to be collected is user-
related data such as all tweets, historical data, followings, and followers. In the study, a two-layer data
query was carried out. Tier 1 includes only the user’s followings and followers, while Tier 2 includes the
followings of the user’s followings and followers of his followers.

Data can be collected quickly by making queries over the API. However, the daily query limit and the
fact that the obtained data does not arrive full-time (for example, the last 7 hours of data can be collected)
prevent reaching an efficient result. For this reason, in the study, the process of parsing the Twitter page
was determined as the method, and for this purpose, the Request, Beautiful Soup (BS4), and Selenium
modules developed with the Python programming language were used.

Since it is necessary to login to Twitter with an account to view the following and followers of the
person to be analyzed, the Request module was used. Then the cookie and session information obtained
were use.

There are usernames, passwords, CSRF tokens, and some cookies in the JSON format variable created
as a payload. In the headers’ variable, there are header components created by browsers when requesting
a basic web page. These were then forwarded to https://twitter.com/login as a post reques.

2.2. Data Manipulation and Cleaning. As a result of the processes, the data were collected through
the selenium and request modules and then parsed with the BS4 library. The obtained data was written to
the database via Laravel, a PHP framework. MySql, which works very well with PHP, is preferred as the
database. However, on the PHP side, the ORM structure is preferred due to both security and flexibility
of use. The Beautiful Soup library is used to extract HTML pages by selecting specific fields (Figure 2).

FIGURE 2. html codes of https://twitter.com/login page
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2.3. Result Generation and Data Visualization. Bootstrap, which stands out with its responsive struc-
ture and was developed for mobile platforms, was used on the general template to benefit from cus-
tomized CSS and JavaScript codes. The query page for the end user is intended to be as shown in Figure
2. According to different search types, the user will be able to create special keys and see the query on
a single screen. A library named D3.js was used to visualize the data obtained from the query result.
With the help of D3, drawings in SVG format are made and used on the page in HTML format. SVG
format means drawings obtained with vectors. The biggest advantage of the SVG format is that there is
no degradation in image quality. An example of SVG output is given in Figure 3.

FIGURE 3. An output in SVG format

3. RESULTS

In the study, Twitter data were collected and analyzed. Thus, the social network analysis of the users
was obtained. The resulting social networks were visualized using D3. It is worked on a Twitter account
with around 14 million followers. First of all, as described in the methodology section, the data related
to the person’s Twitter data (followers and followings) were obtained via Python. Then, the data was
processed in the database, and the interface in Figure 3 was created. The most frequently used tags,
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the most retweeted accounts, and the most mentioned accounts are displayed in the interface (Figure 4).
Each part of the interface is displayed more clearly in Figure 5 to Figure 6.

FIGURE 4. User Interface

FIGURE 5. a. Most used hashtags in tweets, b. Most used mentions in tweets, respectively
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FIGURE 6. a. Most retweeted accounts in tweets, b. Number of Tweets by days, respectively

At the bottom of the interface, the historical change graph of the tweets is seen. In this way, the dates
when the user uses Twitter the most can be determined. Then the followings and followers of the users
(Layer 1), the followings of their followings, and the followers of their followers (Layer 2) are presented
with the visualizations of social network analysis in Figure 7.

FIGURE 7. Social network analysis outputs
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Through this software interpersonal connections can be seen. Each node represents a Twitter user, and
interpersonal links are represented by links. In addition, links between different social networks and the
sources of these links can be found. Figure 8 enables us to see which networks are associated with each
other via which Tweet.

FIGURE 8. Network connections

As a result of the study, the behavior of the selected Twitter user can be discovered. In addition, it has
been ensured that the users that have an indirect relationship with all other users to which the user under
investigation is linked can be seen. This information obtained as the output of the study is considered
useful in the context of social network analysis.

4. DISCUSSION

This study, carried out on Twitter data, is considered innovative because it has an interdisciplinary
structure. The data collected from Twitter through Python and its various libraries was visualized with
the D3 tool. Images related to the software developed during the study are included in the appendices.
The visualization aims to examine the social network analysis of the users. Thus, it is aimed at making
sense of Twitter data and being a decision support mechanism for the user. In the study, a two-layered
query was made. In future studies, it is aimed at increasing the number of query layers. Thus, it is thought
that a more detailed analysis will be achieved.
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