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Annotation. This article provides an-overview of web security, focusing on the
essential practices and strategies heeded to protecl’web applications from a variety of
cyber threats. With increasing<reliance on online platforms, security has become a
critical concern for both developers and users. The article delves into the importance of
safeguarding sensitive data; and spreventing attacks such as SQL injection, Cross-Site
Scripting (XSS), and Denial of Service (DoS). It outlines the key principles of web
security, including{data encryption, strong authentication, input validation, and effective
session management; Furthermore,-itemphasizes the necessity of regular security testing,
error handling, and Ioggi'ng %o detect and mitigate potential vulnerabilities. The article
also highlights best practices and offers actionablq guidance on securing web
applications against common threats. 4
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Introduction. In toda;"s‘ dTgital age, where almost everything is interconnected, web
security has become a top Mior developers, busirxeé;s'es, and users alike. As
applications become moresSophisticated and integrated into the everyday activities of
individuals and organizations, they-also become prime targets for various cyber threats.
Understanding and implementing robust web security neasures is crucial to safeguarding
sensitive data, maintaining privacy, and ensuring the integrity of online services. Web
security, or cybersecurity, refers to the practice of protecting websites, web applications,
and online services from malicious attacks, unauthorized access, and data breaches. With
the increasing use of cloud services, mobile apps, and web-based applications, the need
for effective security strategies has never been greater. Cyberattacks not only lead to the
loss of sensitive information but also damage a company’s reputation, financial stability,
and consumer trust [1].

Some of the most common and damaging threats include:

« Data Breaches: Hackers often target websites and applications to steal personal
data such as usernames, passwords, and credit card information.
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o Denial of Service (DoS) Attacks: Attackers flood a website with

traffic, making it inaccessible to legitimate users.

o Cross-Site Scripting (XSS): Malicious scripts are injected into web pages,
allowing attackers to steal data or execute harmful actions on a user’s browser.

o SQL Injection: Attackers exploit vulnerabilities in an application’s database to
execute unauthorized commands and retrieve sensitive information.

o Man-in-the-Middle (MitM) Attacks: These attacks intercept communication
between users and servers, allowing attackers to'eavesdrop or manipulate data [2].

To protect web applications from these and other threats, developers and
organizations must adhere to several foundational principles of web security. One of the
most effective ways to secure-dafa during transmission is by encrypting it. Transport
Layer Security (TLS) protocols €nsure that data exchanged between users and servers is
encrypted and protected from-interception or_tampering. HTTPS (Hypertext Transfer
Protocol Secure) is an essential standard for securing web traffic, and websites should
always use it to encrypt user interactions. Authentication and authorization are
fundamental secuxrity principles~ for controlling: access to web applications [3].
Authentication verifies.the identity-of-users:(such as through passwords, biometrics, or
multi-factor authentication); while-authdrization ensures users have the appropriate level
of access to resources. Multi-factor authentication (MFA) significantly strengthens
security by requiring users to provide multiple forms of verification before accessing
sensitive data or services. Ensuringthatweak passwords are not the only form of defense
is essential, as attackers can easily crack weak or reused passwords. A common attack
vector for web applications is through input fields, where attackers inject malicious code.
SQL injection and XSS attacks often occur when user inputs are mot properly sanitized.
Proper input validation ehsures that-only expected data types and values are accepted,
and all input is carefully sanitized tized to-prevent malicious scnRts or commands from being
executed. &

Materials and methods: Session. management refers to-securely managing user
sessions, ensuring that sessions,remain valid and are protected from hijacking. A well-
implemented session management system involves secure cookie handling, token-based
authentication, and session expiration mechanisms. It also requires logging out users
when sessions are no longer needed and employing secure session storage. Security
testing is a proactive measure to identify vulnerabilities and weaknesses in applications.
Regular penetration testing, vulnerability scanning, and security audits allow developers
to find potential issues before attackers can exploit them. Continuous monitoring and
patching of security vulnerabilities ensure that the system remains protected as new
threats emerge. Proper error handling ensures that sensitive information, such as server
configurations or database details, is not exposed to users in error messages. Developers
should be careful with the data included in error messages and use generalized responses
to prevent attackers from gaining insights into the application’s structure. Additionally,
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logging is essential for tracking potential security incidents. Logs provide

detailed records of system events, which can be useful for detecting anomalies or
investigating an attack [4]. It is critical, however, that logs are securely stored and not
accessible to unauthorized users.

Confidentiality - is a principle and condition of information in which access to it is
limited only to certain individuals or groups of individuals who are entrusted with this
information and who have the right to use it in accordance with established rules and
policies. 4

Confidentiality includes:

1. Restricted Access: Information should be available only to those individuals or
groups of individuals who need'it’t¢ perform their dities or functions.

2. Protection from unautherized access : Information must be protected from
unauthorized access such as hacking, data leaks or theft.

3. Encryption : Encryption’ is«eften used to protect sensitive information during
transmission or storage to prevent it from being read by unauthorized persons.

4. Access Rights Management: Access rights control allows you to determine which
users or user groups - have access/to what information and to determine the level of that
access (e.g. read, write‘exectite).

5. Staff training : It is important tostrain staff on the rules and procedures for
protecting confidential information to prevent accidental Ieaks or breaches.

6. Physical Security: Information-may be protected*by physical security measures
such as locks, keys, access cards,w@nd controlled access areas.

Integrity refers to the safety and integrity of data. % the.context of information
security, integrity means™“that data remains unchanged and: uncorrupted during
transmission, storage, or- p‘()cessmg In other words, data must remain accurate,
complete, and unchanged frorrMWas created or recorde‘d. The main purpose of data
integrity is to ensure that n0 unauthorized changes are made to the information. This is
important to prevent distortions, errors, or [nalj,cious manipulations that could lead to the
invalidity or loss of‘valuable‘information. Examples of"data integrity techniques include
the use of hash functions to verify the integrity of files, digital signatures to verify the
authenticity of messages, checksums to detect errors in data transmission, and version
control and auditing techniques to track changes to data and its history [5]. Data
availability is the ability to access information and resources at the right time without
undue delay or interruption. In information security, availability means that data and
services must be available to users when they need them and must function without
failure or interruption. This aspect of information security is especially important to
ensure the continuity of business processes and the satisfaction of user needs. Denial of
access to data or services can lead to serious negative consequences, such as loss of
revenue, damage to brand reputation, loss of customers and breach of trust. To ensure
data availability, various methods and technologies are used, such as:
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1. Backup and Recovery: Create backup copies of your data and systems

so that you can quickly restore functionality in the event of a failure or disaster.

2. Fault tolerance mechanisms: Use highly available architectures and resource
redundancy to ensure continuous operation of systems even in the event of failure of part
of the infrastructure.

3. Load management and load balancing: Distribute the load across different
resources to prevent overload and ensure uniform availability.

4. Performance Monitoring and Management: Continuously monitor the health of
systems and resources to quic,k_l'y,detect and respond to threats to availability.

5. Denial of Service ( DDo$) Protection: The application of mechanisms to prevent
and mitigate the effects of DDo$ attacks that could"esult in denial of access to data and
services. &

Protection - is the process of taking measures to ensure the safety, security, and
integrity of something from:threatssand risks. In the context of information technology
and computer security, protection includes a wide range of activities aimed at ensuring
the safety of mformatlon systems;,-and resources [6].

Key aspects of protectlon include:

1. Prevention : These are' measures taken to prevent security threats and attacks from
occurring. They include implementing security poI|C|e§, applying best practices and
standards, training staff, and using technologies that can identify and block potential
threats. e Y

2. Detection : These are the\measures taken to detect possible security threats and
incidents. This includes monitoring and analyzing systefm activity, detecting abnormal
behavior and security signalS,and regularly auditing the system.

3. Response : These dre the actlons taken to respond to detected threats and security
incidents. They include rawdent response, |soI§%ron and remediation of
vulnerabilities, recovery of the system after an attack, and prevention of recurrence of the
threat. 1Jo% :

4. Recovery : These are the steps taken to restormrmal system operation after a
security incident. This may include restoring data from backups, updating software and
systems, and analyzing the cause of the incident to prevent it from happening again.

The backend (server part) of a web application is the part of the software that
processes data, interacts with databases, executes the business logic of the application,
and provides communication with the client ( frontend ) part of the application.

The main features and functions of the Backend include:

1. Processing requests: The backend receives HTTP requests from the client side of
the application (e.g. a web browser) and processes them, generating appropriate
responses.

2. Working with databases: The backend interacts with databases to store, retrieve
and process data required for the application to operate.
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3. Business logic: The backend implements the business logic of the
application, which determines how the application should process data and perform
various operations.

4. Authentication and authorization: The backend provides mechanisms for user
authentication (authentication) and authorization (management of access rights to data
and functionality).

5. Ensuring security: The backend is responsible for protecting data and ensuring
application security, including protection.againstvulnerabilities and attacks.

6. APl and interaction ,v\'/ith other services: The backend may provide APIs
(application programming interfaces) forinteracting with other external services and
applications [7]. )

Why is it so important to secure web applications? Providing a secure environment for
processing and storing data is‘not only a responsibility to users, but also a necessity for
the long-term success of a businesngser&expect their data to be stored and processed
securely, without the risk of lgakage or modification without their consent. In addition,
disruption of web appllcatlons can lead to negative; consequences for both users and the
business. Loss of service avallabflltyqzan lead to loss of customers, trust, and revenue.
The concept of protectmg data and, web'application functionality covers a wide range of
measures and technologies aimed at preventing, detecti\ng and responding to security
threats. This includes not only technical aspects, such.as the use of encryption and
authentication mechanisms, but-also-erganizational measures, such as staff training,
development of security policies gnd regular system auditing.

Conclusion. In an increasingly interconnected world; Web_ security is a critical
component of maintaining“the trust, privacy, and integrity of online applications. As
cyber threats evolve, dev%lo“‘érs and organizations must adopt a /proactive approach to
safeguard sensitive data and M Zusers from mahuouizaftacks By implementing
robust security measures suCh as encryption, strong authentication, input validation, and
regular vulnerability testing, web-applications can be fortified against common threats
like SQL injection,”XSS, and DoS attacks. Security is™ah ongoing process that requires
continuous vigilance, updates, and education to stay ahead of emerging risks. Ultimately,
a comprehensive and well-executed web security strategy not only protects the
application but also builds user confidence, ensuring that the digital landscape remains
safe for all users.
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