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Abstract

This article presents a comprehensive analysis of the internal structure of modern web servers. 
Major server components are analyzed, including web server software, operating system, network 
infrastructure, and databases. It examines current trends and focuses on HTTP, HTTP, HTTPS, FTP 
and POP3 protocols processing processes and various performance optimization techniques.
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A modern web server is a computer program that is designed to process requests from client 
applications and provide them with appropriate responses. It plays an important role in the functioning 
of many online applications and websites that are used in everyday life.

Web server architecture is the structure that defines how the web server processes requests, 
what components and modules it contains, and how they interact with each other. Depending on the 
type of architecture, a web server can have different performance, scalability, reliability and security 
(Буханов, 2017).

There are several types of web server architectures, including single-threaded, multi-threaded, 
multi-process, asynchronous, and distributed.

Single-threaded architecture means that the web server can only process one request at a time. 
This architecture is the least performant and is not suitable for processing a large number of requests.

Multi-threaded architecture allows you to process multiple requests in parallel, each in its own 
thread. This increases the performance of the web server, but can lead to problems with synchronizing 
access to resources and increases the load on the operating system.

Multi-process architecture involves running several web server processes, each of which 
processes requests independently of each other. This architecture increases the fault tolerance and 
scalability of the web server.

Asynchronous architecture uses non-blocking I/O to process requests. This allows you to 
significantly increase the performance of the web server, but requires specific programming.

Distributed architecture involves the use of several web servers, each of which processes part of 
the requests. This increases the scalability and fault tolerance of the web server (Каур, 2015).

Request processing is one of the key processes in the operation of a web server, which allows 
it to process requests received from the client and send a response to it. In this article, we will look 
at the request processing algorithm, the differences between static and dynamic requests, as well as 
examples of request processing on popular web servers (Fig.1).
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Fig. 1. Process architecture of modern web servers

The algorithm for processing web server requests can be represented as follows:
Receiving a request from a client.
Analyzing the request and checking the availability of the requested resource on the server.
If the resource is static, then it is sent to the client directly. If the resource is dynamic, then the 

request is passed to the appropriate processing module. The processing module receives the request, 
processes it and generates a response.

The response is sent to the client.
Static requests are requests to static files such as HTML, CSS, JavaScript , images, etc. that 

do not require additional server-side processing. Dynamic queries, on the other hand, require some 
server-side code to be executed to generate content that will be sent to the client.

The differences between static and dynamic queries are that processing dynamic queries requires 
some server-side code to be executed, which can result in greater server load and slower performance 
when there are a large number of queries.

Protocols are an important component of web servers and are used to transfer data between 
client applications and servers. There are many different protocols, but the main ones include HTTP, 
HTTPS, FTP and POP3.

HTTP ( HyperText Transfer Protocol ) is the data transfer protocol for World Wide Web . It is 
used to transfer data from the web server to the web browser and back. The HTTP protocol supports 
various data transfer methods such as GET, POST, PUT, DELETE and others. It also supports 
formatting data in various formats such as HTML, XML, JSON and others. The HTTP protocol runs 
on top of the TCP protocol.

HTTPS ( HyperText Transfer Protocol Secure ) is a secure version of the HTTP protocol. It uses 
the SSL/TLS protocol to encrypt data and protect against unauthorized access. The HTTPS protocol 
is used to transfer sensitive data such as passwords, credit card numbers and others. It also runs on 
top of the TCP protocol.

FTP ( File Transfer Protocol ) is a protocol for transferring files between computers on a network. 
It is used to transfer files between a client and a server over the Internet. The FTP protocol runs on top 
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of the TCP protocol and supports various file operations such as uploading, downloading, deleting, 
and renaming.

POP3 ( Post Office Protocol version 3) is a protocol for receiving email. It is used to transfer 
email from the server to the user's computer. The POP3 protocol runs on top of the TCP protocol and 
supports various email operations, such as receiving and deleting messages.

Examples of the use of these protocols can be found in many applications and services on the 
Internet. For example, the HTTP protocol is used to load web pages, the HTTPS protocol is used for 
secure data transfer between the browser and the server when logging in or when purchasing goods 
in online stores. The FTP protocol is used to transfer files between computers, and the POP3 protocol 
is used to receive email (Камран, 2017).

Web server security is the process of securing web servers and their associated applications and 
data. This includes measures to protect against various types of attacks, such as DDoS attacks, SQL 
injections and XSS attacks. Other security measures may include the use of network firewalls, user 
authentication and authorization, data encryption, and more. Effective web server security is critical 
to protecting sensitive information and ensuring the reliability of websites and applications*.

In conclusion, modern web servers are complex systems that have many components and 
protocols to ensure the operation and security of web applications. It is important to consider scalability, 
performance, and security requirements when choosing a web server architecture and components. 
Efficient request processing, protection against attacks, and the use of secure protocols are the core 
components of a web server that are required to ensure reliable operation of web applications.
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