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Abstract: 

This article discusses the development of a program in Python to analyze the 

structure of a website using the parsing method. The work presents the developed 

algorithm for the program, describes the software and conducts experiments on web 

site parsing. The program's algorithm includes sending a GET request to a website, 

receiving and analyzing the HTML code of the page using the BeautifulSoup library. 

The find_all('a') method was used to analyze the website structure and extract link 

information. The obtained data was processed and displayed in a convenient format. It 

allows you to automate the process of analyzing the structure of a website, which can 

be useful for web developers, SEO specialists and web resource owners. 
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Introduction 

In the modern world, websites are the main communication and information 

exchange tool for organizations and users [1]-[5]. However, for the effective use and 

improvement of web resources, it is necessary to analyze their structure. Various 

methods and approaches can be used here [6]-[15]. 

The Python programming language is very powerful and is used in a wide 

variety of areas: from robotics [16]-[31] to website testing [32]-[38]. 

The development of a program for analyzing the structure of a website using 

the parsing method based on the Python language is becoming increasingly relevant 

and necessary. 
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The main goal of such a program is to study the internal structure of a website, 

its components and the connections between them. This allows you to evaluate the 

ease of use of the site, optimize its navigation and increase the overall efficiency of 

the web project. Analyzing a website's structure also helps identify errors and 

vulnerabilities, improve SEO performance, and improve overall accessibility of 

information. 

One of the key tools for analyzing the structure of a website is the parsing 

method, which allows you to extract and analyze data on web pages. Python is one of 

the most popular programming languages for creating such programs due to its 

simplicity, flexibility and rich ecosystem of libraries. 

Website structure analysis programs can be useful for both web resource 

owners and web development and SEO optimization specialists. They allow you to 

systematize information about the structure of the site, identify problems and propose 

solutions to eliminate them. 

Related works 

 The problem of website analysis is considered by many scientists. Moreover, 

many of them use Python language tools. Let's look at some works on this topic. 

Alnavar, K., & et al. [32] propose a computer-assisted document parsing tool. 

The proposed approach employs Python packages such as pytesseract, textblob and 

beautifulsoup to perform Optical Character Recognition, Translation and Extraction 

of Hypertext Markup Language data respectively. 

The poorly designed data that largely fills up the Internet is difficult to extract 

and hard to use in an automated process [33]. Web scraping cuts this manual job of 

extracting information and organizing information and provides an easy-to-use way to 

collect data from the webpages, convert it into some desired format, and store it in 

some local repository. The paper also comments on the legality associated with Web 

scraping at the end. 

The author in [34] discusses how Python language with its vast library support 

implements web scraping to collect data from internet. 

Jin, D. in [35] studies the image information collection system based on Python 

web crawler technology. This paper studies and develops a data acquisition system 
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based on Python web crawler technology, which realizes the automatic collection of 

subject data. 

The study [36] proposes an open-source Python-based Machine Learning SEO 

software tool to the general public, catering to the needs of both website owners and 

SEO specialists. 

Ablahd, A. Z in [37] presents a system that is aimed to detect the web 

application vulnerabilities before exploited by an attacker. A special scanner was built 

using python 3.7 built-in tools like AST, CFG, Flask, and Django to detect these 

vulnerabilities. 

The goal of the thesis by Andersson, P. [38] is to build a python-based web 

scraper that collects data from TimeEdit and saves this in a structured manner. 

We see that the use of the Python language is widespread in various areas of 

website testing, as well as working with information in general. Later in this article 

we will consider a program for analyzing the structure of a web site development 

using the parsing method based on the Python. 

An Algorithm and Program Development for the Web site structure 

analyzing  

Website parsing is the process of extracting and analyzing data contained in 

web pages. It is often used to automate information collection, content analysis, or 

monitoring changes to a site. Parsing may involve extracting text, images, links, 

metadata, and other page elements. 

Various technologies are often used to scrape websites, such as Python libraries 

(for example, BeautifulSoup, Scrapy), which allow you to programmatically access 

the HTML code of the page and extract the necessary data. Parsing can be useful for a 

variety of tasks, from creating archives of news articles to analyzing product prices in 

online stores. 

One of the key aspects of website parsing is accessing pages in accordance with 

the site's rules of use (robots.txt) and avoiding overloading the server with requests. 

Parsing can also involve processing dynamic page elements such as JavaScript to 

fully extract data. 

Through website parsing and subsequent data analysis, you can gain valuable 

information for a variety of purposes, from market research to improving SEO 
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strategies. However, you must be aware of laws and data usage regulations to avoid 

violating copyrights or site rules. 

As a base site for researching parsing methods to analyze the structure of a Web 

site and all links and URLs, we will use the site of the Department of Computer-

Integrated Technologies, Automation and Robotics (CITAR) Kharkiv National 

University of Radioelectronics located at https://tapr. nure.ua/en/. 

Before developing a program for parsing the Web site https://tapr.nure.ua/en/ 

based on the Python language, the following algorithm was developed, which is 

presented in Figure 1. 

As you can see from Figure 1, the following libraries will be used in the 

developed program: 

– requests is used to make HTTP requests in the Python programming 

language. Using requests allows you to retrieve web page content, make POST 

requests, pass parameters, manage cookies, and other aspects of HTTP requests. It is 

convenient for working with website APIs, obtaining data for parsing or interacting 

with web servers. 

– BeautifulSoup is a tool for parsing HTML and XML documents in Python. It 

allows you to parse incoming data from web pages and conveniently extract the 

desired elements using CSS selectors, XPath or other methods. BeautifulSoup makes 

HTML parsing simple and efficient, and is used in many projects to retrieve data from 

the Internet. 

pip install requests 

pip install beautifulsoup4 

The first command will install the requests library, and the second will install 

beautifulsoup4. Once these libraries are installed, you can import them into your 

Python programs and use their functionality. 
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Figure 1: The Web Site https://tapr.nure.ua/en/ parsing program algorithm 

 

The developed software code for parsing the Web site https://tapr.nure.ua/en/ is 

presented below with an explanation. 

import requests 

from bs4 import BeautifulSoup 

This code snippet imports two libraries for working with web pages in Python: 

requests and BeautifulSoup. 

requests is a library that allows you to interact with websites, send requests to 

the server and receive responses. Thanks to this library, you can get the HTML code 

of the page you want to analyze. 
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BeautifulSoup is a library for working with HTML code. It allows you to parse 

(analyze) HTML code and extract the necessary data from it, such as texts, links, 

tables, etc. Thanks to this library, you can create a structured object from the HTML 

code of the page that is easy to parse and process. 

# URL of the page to be parsed 

url = ' https://tapr.nure.ua/en/' 

his piece of code defines the page URL that we want to parse. It points to the 

specific web resource from which we want to retrieve data. This URL will later be 

used in function calls to send requests and receive a response from the server. 

# Send a GET request to the page and receive a response 

response = requests.get(url) 

This piece of code sends a GET request to the specified URL using the requests 

library and receives a response from the server. A GET request is used to retrieve data 

from the server and in this case we are using it to retrieve the content of a page at a 

given URL. The result of this request is a response object containing various 

information about the server response, such as status code, headers, and page content. 

# Check if we received a successful response (code 200) 

if response.status_code == 200: 

     # Parsing a page using BeautifulSoup 

     soup = BeautifulSoup(response.text, 'html.parser') 

This piece of code checks if we have received a successful response from the 

server. Code 200 means that the request was successfully processed by the server and 

returned a response. If the response is successful, then further parsing of the page is 

performed using the BeautifulSoup library. In this case, response.text contains the 

HTML code of the page, which is passed to the BeautifulSoup constructor for further 

parsing. 

    # Find all <a> tags (links) on the page 

      links = soup.find_all('a') 

This code snippet uses the find_all() method of the BeautifulSoup object to find 

all <a> tags (links) on the page. The find_all() method returns a list of all items found 

that match the specified search criteria. In this case, we are looking for a link on the 

page for further analysis or processing. 

# Display found links 
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ISSN (E): 2181-4570 ResearchBib Impact Factor: 6,4 / 2023 SJIF 2024 = 5.073/Volume-2, Issue-4 

178 

 

      for link in links: 

          print(link.get('href')) 

This code snippet displays the found links on the page. It iterates through each 

element of the links list (containing the <a> tags it finds), and for each element calls 

the get('href') method to get the value of the href attribute (the URL of the link) and 

display it on the screen. This will give you a list of URLs pointing to the various 

pages that are linked to on that page. 

else: 

      print('Error retrieving page:', response.status_code) 

This code snippet displays an error message if the response from the server has 

a status code other than 200. Otherwise, if the status code is not 200, an error message 

is printed and the status code itself is provided as additional information to the user. 

This approach allows you to track errors while retrieving a page and provides a 

convenient way to debug if you encounter problems retrieving data from a website. A 

general view of the Web site https://tapr.nure.ua/en/ taken to study parsing methods to 

analyze the structure of the Web site and all links and URLs is presented in Figure 2. 

 

 
Figure 2: General view of the Web site https://tapr.nure.ua/en/ 

 

The results of parsing the website https://tapr.nure.ua/en/ based on the Python 

language are presented in Figure 3 
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Figure 3: Results of parsing the Web site https://tapr.nure.ua/en/ 

 

Conclusion 

During the development of a program for analyzing the structure of a website 

using the parsing method in Python, a detailed analysis of the website of the 

Department of Computer-Integrated Technologies, Automation and Robotics 

(CITAR) of the Kharkov National University of Radioelectronics (KNURE) was 

carried out at https://tapr. nure.ua/en/. 

The program was written using the requests libraries to send HTTP requests 

and BeautifulSoup to parse the HTML code of the page. After sending a GET request 

and receiving a response from the website, the program analyzed the page structure, 

extracting all links (<a> tags) using the find_all('a') method and outputting their 

URLs. 

As a result, it was revealed that the CITAR KNURE website contains a variety 

of information about the department, current news and events, as well as useful 

resources and contact information. Analysis of the website structure allowed us to 

evaluate its ease of use and navigation for users. 

The program also detected and analyzed all internal and external links on site 

pages, which can be useful for SEO optimization and web traffic analysis. Finding 

broken links or outdated information can help you update content and improve the 

user experience. 
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