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Over the last few decades, databases have become ingrained into 

modern society. A database is a structure known to hold data that is 
created and manipulated by computers. Databases are relevant in all 
fields, due to their ability to store large amounts of data and access it 
nearly instantaneously. Lu et al. (1993) collected survey data on the 
different types of industry that use databases in the form of Structured 
Query Language (SQL). The survey showed that out of all the 
respondents who said their company used SQL databases, 
approximately 50% were from the computer, finance, and education 
industries, all of which are relevant today.

Industries aim to make their databases efficient and improve security. 
To achieve a suitable standard, those who work with the databases 
perform various tests. For example, the patent by Jou et al. (1998) 
showed SQL queries undergoing modifications for greater efficiency 
and data retrieval. Another example of a test would be testing defenses 
against malignant code injections.

Database and server testing is necessary for protection, but it is 
impractical to perform tests on real datasets, for security and logistical 
reasons. To address these issues, this project was created to explore the 
creation of test databases.

The project’s main objective was to create an application that would 
allow the user to easily populate SQL databases with large amounts of 
data.

Materials and Methods
The first step in creating the application was establishing a safe 

environment where it could easily work with SQL. Ubuntu Linux 18.04 
was the operating system used, since it could run SQL databases. 
VMWare Workstation 16 was installed to run Ubuntu (Figure 1).

Next, a branch of SQL was chosen. MySQL was chosen because of 
its widespread use. An optimized version of MySQL called MariaDB 
was then installed onto Ubuntu. With MariaDB installed, SQL databases 
could be created. One SQL database called “test_Database” was created.

The final step was to create an application that could create data in 
“test_Database” and a table in that database to hold the data.

Python 3 was chosen as the language to create the application. The 
integrated development environment (IDE) chosen to host Python was 
PyCharm. Python Tkinter was used to create the graphical user interface 
(GUI) while PyMySQL was used to connect Python to SQL. The 
completed application was uploaded to the website GitHub.

Lastly, to test the app’s functionality, the table “FullTestTable” was 
created in “test_Database.

Results
With the application created, the final step was to determine success 

or failure. There were three phases that must be cleared to declare 
success. Database connection, data validity, and database insertion. The

first phase’s success was determined 
by the ability to connect to a database. 
Without this, no edits can be made to 
the database. Connection was 
established through the application’s 
log in page (Figure 2). In this instance, 
success was verified when the app 
connected to “test_Database”. The 
next phase was data validity. Data 
validity was defined in this project

as having all data be expressed as interpretable values that belong to a 
SQL data type (Figure 3). This was fulfilled by having distinct data 
categories, with which the application succeeded in the second phase.

The final phase for success was data insertion. Success was verified 
if the application could insert at least 1000 rows of SQL data into 
“FullTestTable” using the GUI (Figure 4) without error. The application 
succeeded and filled “FullTestTable” with data (Table 1).  

Conclusion
This project succeeded in creating an application that could generate 

SQL data. It achieved this using the Python coding language in 
conjunction with MySQL/MariaDB. The application was able to pass all 
three phases successfully. It connected to a database, created valid data, 
and inserted it for 1000 rows in quick succession. However, there are 
many limits to this application. It offers only five categories and is 
currently only limited to generating data in one isolated table. There are 
multiple paths that can be taken in order to improve the application. In 
terms of functionality, more categories could be added to add variety to 
the random data. The application could also be made to work with 
interconnecting tables. Finally, the application could be expanded to 
work with other types of SQL other than MySQL and MariaDB.  
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Figure 4 (left): The main 
application page. This page loads 
upon a successful log in. First, 
select a table to insert data into. The 
column list will generate when a 
table is selected. To generate data, 
insert a category for every column. 
They must be the same data type. 
Once the categories list is filled out, 
type the number of rows to insert 
and click “Insert Data”. This figure 
shows the insertion of 1000 rows of 
data in “FullTestTable”.

Figure 1 (left): The Ubuntu environment that runs 
on VMWare. While the computer’s operating 
system is likely able to run SQL, it is better to use 
virtual machines during development. This is to 
avoid damaging the host machine and its data.

Figure 2 (above): The log in page 
connecting to “test_Database”
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Figure 3 (above): The explanation of data validity. SQL data is in the form of a table. 
Each column in the table has a data type. “Invalid tables” is a term defined by this project 
to indicate tables that hold data with no interpretable meaning. Validity is necessary as it 
communicates what the test database intends to model. Valid SQL tables were created by 
the application by creating data based on categories. 

# 1
(VARCHAR)

# 2
(INT)

asdfadf 44

feeasfd 123

xvbxvbxb 5555

Data Types Invalid SQL Table App Categories

Last Name
(VARCHAR)

Age
(INT)

Jones 12

McNeil 33

Smith 50

Valid SQL Example

Male First 
Name

[VARCHAR]

Female First 
Name

[VARCHAR]

Last Name
[VARCHAR]

Gender
[CHAR]

Age
[INT]

Dennis Alaia Long F 61

Leonard Meghan Miles O 64

Saul Savannah Hanna F 11

Chance Valerie Russell M 46

Trey Paige Cabrera M 57

Table 1 (left): A section of the 1000 
rows of data that were inserted into 
“FullTestTable”. While people do 
not have two first names, this table 
shows that each category in the 
application is functional. Since the 
data is interpretable, it is valid by 
this project’s definition.


