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Abstract- The collection and storage of data from 
websites is crucial for businesses, researchers, and 
other organizations to gain insights into user behavior 
and trends. However, with the increasing emphasis on 
data protection regulations and data privacy concerns, 
ensuring compliance with data retention policies can 
pose significant challenges. Traditional methods of 
web scrapping, which involve manually extracting data 
from websites, can be time-consuming and may 
violate data protection regulations. To overcome these 
challenges, this paper proposes an API-based solution 
for automating data retention from a website. The 
proposed solution leverages Python and the Requests 
and Beautiful Soup libraries to extract data from the 
website’s API and store it in a local database. The API 
provides a standardized and secure way of accessing 
the data, reducing the risk of data breaches, and 
ensuring compliance with data protection regulations. 
The solution includes a data retention policy that 
ensures that data is retained only for the necessary 
period, reducing storage costs and the risk of data 
breaches. 

The proposed solution provides an efficient and 
compliant method for collecting and storing data from 
websites. It reduces the time and resources required 
for data collection, while also providing valuable 
insights into trends and patterns in the data. The 
solution can be adapted to various use cases, such as 
market research, competitor analysis, and customer 
behavior analysis. Overall, the proposed solution 
provides an effective way to automate data retention 
from websites while ensuring compliance with data 
protection regulations. 
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Learning, Convolutional Neural Network, Precision, 
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Confusion Matrix, Seaborn, NumPy, Matplotlib. 

1. INTRODUCTION 

The collection and storage of data from websites has 
become essential for businesses, researchers, and 
other organizations to gain insights into user behavior, 
trends, and preferences. However, with the increasing 
emphasis on data protection regulations and data 
privacy concerns, ensuring compliance with data 
retention policies can pose significant challenges. The 
traditional method of web scraping, which involves 
manually extracting data from websites, can be time-
consuming and may violate data protection regulations. 
This paper proposes an API-based solution for 

automating data retention from a website.  The 
proposed solution leverages the application 
programming interface (API) to access the data in a 
standardized and secure way, reducing the risk of data 
breaches and ensuring compliance with data protection 
regulations [5]. Using an API to collect data provides an 
efficient and scalable solution to extract data from a 
website without violating any terms of service or 
copyright laws. The proposed solution uses Python and 
the Requests and Beautiful Soup libraries to extract 
data from the website's API and store it in a local 
database. Python is a popular programming language 
for data analysis and web scraping [6]. The Requests 
library enables the user to send HTTP requests to the 
website's API, and the Beautiful Soup library allows 
parsing of HTML and XML documents to extract the 
relevant data. 

One of the significant benefits of using an API to collect 
data is that it provides a more secure and standardized 
way to access data compared to web scraping. With 
web scraping, the website owner can track the IP 
address of the scraper and block access to the website, 
resulting in legal. And ethical issue in contrast, using an 
API enables the user to access the data in a more 
controlled and secure manner, reducing the risk of data 
breaches and legal complications. 

The proposed solution also includes a data retention 
policy that ensures that data is retained only for the 
necessary period, reducing storage costs and the risk 
of data breaches [9]. A corn job is set up to 
automatically delete data that exceeds the retention 
period, ensuring compliance with data retention policies 
and reducing the risk of data privacy violations [9]. 

The rest of the paper is organized as follows. Section II 
provides a literature review on web scraping, APIs, and 
data retention policies. Section III presents the 
proposed solution in detail, including the 
implementation and the technical details. Section IV 
describes the testing and evaluation of the proposed 
solution. Finally, Section V concludes the paper and 
provides future directions for research [10]. 

1. LITERATURE REVIEW 

The use of APIs for automating data retention from 
websites has become increasingly popular in recent 
years. APIs provide a more efficient and reliable way 
to retrieve data, especially when compared to manual 
web scraping. In this literature review, we will explore 
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the different aspects of using APIs for automating data 
retention from websites [6]. 

Firstly, the authentication process is a crucial aspect of 
using APIs for data retention from websites. Many 
websites require authentication to access their data, 
and this can pose a challenge for developers. 
However, most websites provide APIs that support 
authentication and require an access key or token to 
access the data. This token can be generated by the 
website or provided to the developer upon registration. 
Proper authentication ensures that only authorized 
users can access the data, ensuring data security.  

Secondly, rate limiting is another challenge associated 
with using APIs for data retention from websites. Rate 
limiting refers to a restriction on the number of API 
requests that can be made within a certain time frame 
[5]. This is done to prevent server overload and 
maintain website performance. Websites typically set a 
limit on the number of API requests that can be made 
per minute or per day. This can be a challenge for 
developers, especially when dealing with large 
amounts of data [8]. Therefore, developers must 
optimize their code and implement techniques such as 
throttling to avoid exceeding the rate limit. 

Thirdly, the structure of the data can be a challenge 
when using APIs for data retention from websites [3]. 
Different websites may use different data structures or 
formats, making it challenging to parse the data. For 
instance, some websites may provide data in JSON 
format, while others may provide data in XML format. 
Developers must ensure that they have the necessary 
knowledge and skills to parse data in different formats. 

Fourthly, automated data retention using APIs can be 
integrated with other software applications, such as 
data analysis tools and reporting tools. This provides a 
more efficient way to process and analyze data, 
compared to manual data entry [6]. APIs can also be 
used to retrieve historical data, allowing developers to 
analyze trends and make informed decisions [5]. 

Fifthly, there are several best practices that developers 
can follow when using APIs for automating data 
retention from websites. These include error handling, 
proper documentation, and testing. Error handling 
ensures that the application does not break when 
unexpected errors occur, while documentation makes 
it easier for other developers to understand the code 
[9]. Testing is important to ensure that the application 
functions as expected and to identify any bugs. 

In conclusion, using APIs for automating data retention 
from websites provides a more efficient and reliable 
way to retrieve data compared to manual web 
scraping. Proper authentication, rate limiting, and 
handling different data structures are some of the 
challenges associated with using APIs for data 
retention. Developers can optimize their code by 
implementing best practices such as error handling, 
documentation, and testing. The use of APIs for data 
retention is likely to continue to grow in popularity as 
more websites provide APIs to access their data [6]. 

2. METHODOLOGY 

Understanding the API documentation: The first step 
was to understand the API documentation provided by 
the website. This involved reading the documentation to 
understand the authentication process, the data 
structure, and the rate limiting policy. Setting up the 
development environment: The next step was to set up 
the development environment. This involved installing 
Python and various libraries such as Requests, 
Beautiful Soup, Pandas, and Flask. These libraries 
were used to retrieve data from the API, parse the data, 
and create a Flask API endpoint [4]. 

Authentication: The third step was to authenticate the 
website's API. This involved generating an access token 
from the website's API console and using the token to 
authenticate the API requests made by the Python code 
[6]. 

Retrieving data: The next step was to retrieve data 
from the API. This involved sending HTTP requests to 
the API and retrieving data in JSON format. The 
Requests library was used to send HTTP requests, 
while the JSON library was used to parse the JSON 
data. Parsing the data: The retrieved data was then 
parsed to extract relevant information. The Beautiful 
Soup library was used to parse HTML data and extract 
relevant information, while the Pandas library was used 
to clean and transform the data. Creating a Flask API 
endpoint: The final step was to create a Flask API 
endpoint to expose the retrieved data. 

 

3.1 PURPOSE OF THE STUDY 

The purpose of this study is to explore the use of an 
application programming interface (API) to automate 
data retention from a website. Specifically [5], the study 
aims to develop a Python program that can extract data 
from a website's API, parse the data, and store it in a 
database for further analysis. The increasing availability 
of APIs has made it possible for businesses and 
organizations to access large amounts of data from 
websites and web applications. However, manually 
extracting data from websites can be time-consuming 
and error prone. Automating data retention from 
websites using APIs can help organizations save time 
and resources, while ensuring the accuracy and 
reliability of the data. The study aims to contribute to 
the growing body of literature on the use of APIs for 
data retention and analysis [7]. It also aims to provide 
practical insights into the implementation of a Python 
program that can extract data from a website's API and 
store it in a database. The study will be useful for 
organizations that need to access and analyze large 
amounts of data from websites and web applications. 
Overall, the purpose of this study is to demonstrate the 
feasibility and effectiveness of automating data 
retention from websites using APIs, and to provide a 
practical framework for implementing such a system. 
The study will contribute to the development of best 
practices for using APIs for data retention and analysis 
and will be a valuable resource for organizations that 
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need to extract and analyze data from websites and 
web applications. An API request is a request made by 
a client to a server to retrieve or manipulate data 
through an API. The request is typically made using 
http methods such as get, post, put, or delete and 
includes parameters that specify the operation to be 
performed and the data to be retrieved or manipulated 
[9]. For example, in the context of this project on 
automating data retention from a website using an API, 
a client could make an API request to the website's API 
endpoint to retrieve data about a particular product or 
service. The request would include the necessary 
parameters, such as the product ID or search query, 
and the server would respond with the requested data 
in a structured format like JSON or XML. API requests 
can also be used to manipulate data on the server-side, 
such as adding or updating records in a database. For 
example, a client could make a POST request to the 
API endpoint with data to be added to the database [6].  
 

3.2 REVIEW STRATEFY 

1) API Research: The first step involved researching 
the website's API to understand its structure and data 
format. This helped in determining the parameters to be 
used in the API requests and the data to be extracted. 
Python Programming: Using the Flask framework, a 
Python program was developed to send API requests, 
parse the data, and store it in a SQLite database. The 
program used the requests library to send HTTP 
requests to the API endpoint and the json library to 
parse the response data. Database Management: The 
SQLite database was used to store the extracted data. 
The program used the SQLite3 library to establish a 
connection to the database and to create tables for 
storing the data. Exception Handling: The program 
included exception handling to handle errors that may 
occur during the API request, data parsing, and 
database storage processes [7]. The program used the 
try-except block to catch exceptions and provide 
appropriate error messages. 

Testing: The program was tested using sample data 
from the website's API to ensure that it was able to 
extract and store the data accurately. The program was 
also tested for scalability, efficiency, and accuracy. 

2) Search Strategy: A comprehensive literature review 
was conducted to identify relevant research articles, 
conference proceedings, and other publications related 
to web scraping and API development [5]. This involved 
searching electronic databases such as IEEE Xplore, 
ACM Digital Library, and Google Scholar using a range 
of search terms such as "web scraping", "API 
development", "data retention", "data extraction", and 
"automated data retrieval". Secondly, the search was 
narrowed down to focus specifically on APIs and web 
scraping tools that could be used to automate data 
retention from websites. This involved conducting a 
more targeted search using specific search terms such 
as "web scraping tools", "APIs for data extraction", "web 
data retention", and "automated web data retrieval". 
Thirdly, the search strategy also involved consulting 

with experts in the scraping and API development to 
identify relevant tools, techniques, and best practices 
for automating data retention from websites. This 
involved reaching out to professionals and researchers 
working in the fields of web development, data science, 
and computer science to gain insights into their 
experiences and recommendations for this project. 
Overall, the search strategy for this project involved a 
comprehensive and iterative process of identifying and 
selecting relevant sources of information, drawing on 
both academic and industry perspectives to inform the 
development of an effective methodology for 
automating data retention from a website using an API 
[6].  

 

1. CHALLENGES OF DATA RETENTION 

Despite the benefits of automating data retention, there 
are several challenges associated with this process that 
need to be addressed. One major challenge is ensuring 
the accuracy and completeness of the retained data. 
With automation, there is a risk that data may be 
missed or incorrectly captured, leading to incomplete or 
inaccurate records. This can be particularly problematic 
in industries where regulatory compliance is important, 
as incomplete or inaccurate records may lead to fines or 
other penalties. Another challenge is managing the 
sheer volume of data that is generated by automated 
retention processes. As websites and online platforms 
continue to generate vast amounts of data, it can be 
difficult to effectively store and manage all of this 
information. This can result in increased storage costs 
and slower retrieval times, which can negatively impact 
the efficiency of the retention process [2]. 

In addition, privacy concerns also present a significant 
challenge in automating data retention. With increased 
scrutiny on data privacy and security, it is essential that 
any retained data is properly protected and secured to 
prevent unauthorized access or breaches [9]. This 
requires implementing strong security measures and 
data encryption protocols to ensure the confidentiality 
and integrity of the retained data. Finally, there may be 
legal challenges associated with the retention of certain 
types of data. In some cases, data retention may be 
subject to specific legal requirements or restrictions, 
such as those outlined in data protection regulations like 
the General Data Protection Regulation (GDPR) or the 
California Consumer Privacy Act (CCPA). It is essential 
to ensure that any automated retention processes 
comply with these regulations and are implemented in a 
legally compliant manner to avoid potential legal issues. 
 

Advantages of API-based Data Retention: 

API-based data retention offers several advantages. 
One of the primary benefits is automation. By using an 
API to retrieve and store data, the entire process can be 
fully automated, reducing the need for manual 
intervention and increasing efficiency. Additionally, APIs 
can be customized to retrieve only the data that is 
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data privacy is a critical aspect that needs to be 
considered while automating data retention using an 
API. It is essential to follow the website's data privacy 
policies, store data securely, process it only for the 
intended purpose, and ensure compliance with relevant 
data privacy regulations. By doing so, we can ensure 
that the data retention process is both efficient and 
respectful of individuals' privacy rights. 
 
Data processing: 
Data protection is an important consideration when 
automating data retention from a website using an API. 
The data collected from a website using an API may 
contain sensitive or personal information, and it is 
important to ensure that this information is protected 
and stored securely [6], to ensure data protection, it is 
important to implement appropriate security measures 
when collecting and storing data. This may include 
using secure protocols for data transfer, such as 
HTTPS, and implementing encryption to protect data at 
rest. It is also important to ensure that access to the 
data is restricted only to authorized personnel and that 
appropriate access controls are in place to prevent 
unauthorized access. In addition to technical measures, 
it is also important to ensure that legal and ethical 
considerations are taken into account when collecting 
and storing data. This may include compliance with data 
protection laws and regulations, such as GDPR, and 
ensuring that data is collected and stored in a 
transparent and ethical manner. Overall, data protection 
is a critical consideration when automating data 
retention from a website using an API [6][7][8]. By 
implementing appropriate security measures and 
adhering to legal and ethical considerations, data can 
be collected and stored securely, while ensuring the 
privacy and protection of individuals' sensitive 
information.[12]. 
Data Security: 
Data security is a crucial aspect of any data-related 
process, including data retention. When automating 
data retention from a website using an API, it is 
important to ensure that the data is protected from 
unauthorized access, alteration, or deletion. This can be 
achieved through various means, such as encryption, 
access controls, and secure storage. One way to 
ensure data security is to use encryption to protect the 
data while it is being transmitted between the website 
and the API. This can be achieved through the use of 
secure communication protocols such as HTTPS or 
SSL/TLS. By encrypting the data, it is protected from 
interception by third parties who may be attempting to 
steal or alter the data [9]. 
Access controls are another important aspect of data 
security. These controls can be used to limit access to 
the data to only authorized personnel. This can be 
achieved through various means, such as user 
authentication and authorization, role-based access 
controls, and data segmentation. By limiting access to 
the data, it is less likely that unauthorized parties will be 
able to view or manipulate it. Secure storage is also 
essential for data security. When storing the data, it is 
important to ensure that it is stored in a secure location, 

such as a data center or cloud storage provider with 
robust security measures in place. Additionally, the data 
should be encrypted while at rest to prevent 
unauthorized access. In conclusion, data security is a 
critical aspect of automating data retention from a 
website using an API [4]. By implementing strong data 
security measures, such as encryption, access controls, 
and secure storage, organizations can ensure that their 
data is protected from unauthorized access, alteration, 
or deletion [11]. 
 
Code: 
The code snippet provided demonstrates a Python 
implementation of a data retention process using web 
scraping and an API [3], [6]. The implementation uses 
the Requests library to make API requests and the 
Beautiful Soup library to parse the HTML content of the 
website. The implementation also uses a local SQLite 
database to store the scraped data and manage the 
retention period. The Data Retainer class is initialized 
with the URL to scrape, an API key for authorization, 
the retention period in days, and the filename of the 
local SQLite database to use. The run() method is the 
main process that runs continuously until stopped. The 
process retrieves the data from the website using the 
get_data() method, inserts it into the database using the 
insert_data() method, and deletes old data using the 
delete_old_data() method. The implementation handles 
errors and exceptions, such as failed data retrieval or 
insertion, and allows for the process to be stopped by 
the user using a keyboard interrupt. The implementation 
also includes a sleep period of 24 hours between each 
run of the process, which can be adjusted as needed. 
Overall, this implementation provides a straightforward 
and customizable approach to automating data 
retention from a website using an API and web scraping 
techniques. It can be modified and adapted to suit 
different use cases and requirements for data retention. 
However, it is important to consider data privacy, data 
protection, and data security when implementing such a 
process [7][15]. 

5. IMPLEMENTATIONS AND EXPERIMENTS 

To implement the process of automating data retention 
from a website using an API, we used Python as the 
primary programming language. Python provides a 
number of libraries and frameworks that make it easier 
to work with APIs, web scraping, and data processing. 
The first step was to identify the website from which 
data needs to be extracted. Once the website was 
identified, we used Python libraries such as Beautiful 
Soup and Requests to scrape data from the website. 
We also used regular expressions to extract specific 
data from the scraped web pages [4]. Next, we needed 
to set up an API to receive the extracted data. For this, 
we used Flask, a Python web framework, to create a 
RESTful API. The API was designed to accept HTTP 
requests with JSON payloads containing the extracted 
data. The API also had endpoints for retrieving, 
updating, and deleting the data. To store the extracted 
data, we used a PostgreSQL database. We created a 
table with the necessary fields to store the data, and the 
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API was designed to write the extracted data to this 
table. Finally, we implemented a scheduling mechanism 
using Celery and RabbitMQ. Celery is a distributed task 
queue that allows us to schedule tasks to run 
asynchronously. RabbitMQ is a message broker that 
allows us to communicate between the Celery workers 
and the Flask application. The scheduling mechanism 
was designed to run the data extraction and storage 
tasks at regular intervals. The tasks were added to the 
Celery queue, and the Celery workers executed the 
tasks asynchronously. 
Overall, the implementation details involved web 
scraping using Python libraries, creating a RESTful API 
using Flask, storing data in a PostgreSQL database, 
and scheduling tasks using Celery and RabbitMQ. 
 
 6. RESULTS AND DISCUSSIONS 
Implemented an automated data retention system using 
an API to extract and store data from a website. The 
system was successfully able to extract and store the 
required data from the website without any manual 
intervention. The system was tested on a website that 
provided information on product reviews. The API was 
used to extract data from the website and store it in a 
database. The data was then analyzed to identify trends 
and patterns in the reviews. The results of the analysis 
showed that the system was able to successfully extract 
and store the data from the website. The analysis of the 
data revealed some interesting patterns in the reviews, 
such as the most mentioned product features and the 
overall sentiment of the reviews. Overall, the automated 
data retention system using an API proved to be an 
effective solution for extracting and storing data from a 
website. The system can be used in various industries 
to extract and analyze data, including e-commerce, 
finance, and social media. It eliminates the need for 
manual data extraction, which can be time-consuming 
and error prone. The system can also be customized to 
extract specific data and store it in a format that is 
compatible with other data analysis tools. The 
limitations of the system include the potential for 
changes to the website's structure, which could affect 
the API's ability to extract data. Additionally, the system 
is limited to the data that is available on the website and 
cannot extract data from sources that are not accessible 
via an API. In conclusion, the implementation of an 
automated data retention system using an API offers 
significant advantages over manual data extraction 
methods. It provides a more efficient and accurate way 
to extract and store data from websites, which can be 
used to gain valuable insights and inform decision-
making. 
 
 6. CONCLUSIONS 
In conclusion, the implementation of API-based data 
retention for website scraping has proven to be an 
effective solution. The use of APIs provides a more 
efficient and reliable way of retrieving and storing data 
compared to traditional web scraping methods. It also 
allows for more flexibility in terms of data selection and 
filtering, as well as ease of integration with other 
applications. However, challenges such as limitations 

on API access, changing APIs, and data privacy 
concerns must also be taken into consideration. It is 
important to carefully plan and implement the API-
based data retention strategy to ensure its long-term 
sustainability and compliance with data protection 
regulations. Overall, this project has demonstrated the 
potential benefits of API-based data retention for 
website scraping, and further research and 
development in this area could lead to significant 
improvements in data management and analysis [5]. 
The advantages of using an API-based approach to 
data retention include improved efficiency, accuracy, 
and scalability [3]. The use of an API eliminates the 
need for manual data entry and reduces the likelihood 
of errors. Additionally, it allows for more frequent and 
automated data collection and analysis, which can lead 
to more timely and informed decision-making.  
However, there are also challenges associated with 
data retention, such as data privacy, data protection, 
and data security. These challenges need to be 
addressed to ensure that the data collected and stored 
through the API are secure and protected. In 
conclusion, the project demonstrates the potential of 
using an API-based approach to automate data 
retention from websites. This approach can help 
organizations to streamline their data collection and 
analysis processes, improve their decision-making 
capabilities, and ultimately enhance their overall 
performance. Further research and development in this 
area can help to address the challenges and 
opportunities presented by API-based data retention [4]. 
The use of APIs can help to streamline the data 
retention process, making it more efficient and cost-
effective. By automating tasks such as data retrieval 
and storage, organizations can reduce the need for 
manual intervention and free up resources for other 
tasks. 
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