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AHoOTaNis

Y emammi posensidaemoca npobremamuxa 6e3neunoi po3apooKu npoSpamHo2o 3a6e3neueHHs y KOHMeKCmi 3aXucmy
NEPCOHANbHUX OAHUX KOPUCHYBAYI8 Ma 00MEdCeHHA WKIOIUu8020 Kowmenmy 0 Oimeii. 062080pO0OMbCA OCHOBHI
nPpUHYUNU 0e3NeYHO20 NPOSPAMYBAHHS, MEXAHIMU WUDPYBaHHA OaHuX, asmeHmugikayii ma cucmemu 6amvKi6cbK020
koumpoar. Ilpoananizoeano cyuachi nioxoou 00 NPOEKMY8AHHA NPOSPAMHO20 3A0e3NeYeHHs 3 YPAXYBAHHAM SUMO2
iHgopmayiiinoi besnexu ma emuyHUX CmaHOapmis Ha Cy4acHoOMy Yu@posomy PUHKY.

Karouosi cioBa: Gesneuna pospoOka 13, 3axuct naHux, 0aThbKIBCBKMH KOHTpPOJIb, IU(PYBaHHS, iHpOpMalliiiHa
Oesmexa.

Abstract

The growing dependence on digital services has made secure software development a critical discipline within
software engineering. This paper examines the fundamental importance of building secure applications that protect user
personal data and implement effective content restriction mechanisms for children. Key principles of the secure software
development lifecycle (SSDLC) are analyzed, including threat modeling, input validation, encryption, and access control.
The study also addresses child-safety features such as parental controls, age verification systems, and Al-driven content
filtering. The findings demonstrate that embedding security and ethical design from the earliest stages of development
significantly reduces vulnerabilities and fosters user trust.
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Introduction

Modern software systems handle vast amounts of sensitive personal data, ranging from medical
records and financial transactions to private communications and browsing habits. As digital platforms become
increasingly embedded in daily life, the consequences of inadequate software security grow ever more severe.
Data breaches, identity theft, and unauthorized access to private information have become persistent threats
that affect millions of users worldwide.

A parallel and equally important concern is the protection of young users. Children and adolescents
are among the most active consumers of digital content, yet they are particularly vulnerable to exposure to
inappropriate material, online predators, and addictive design patterns. Software engineers bear a direct
responsibility to incorporate protective mechanisms that limit access to harmful content and safeguard young
users’ digital wellbeing. This paper explores the engineering practices and architectural decisions that underpin
both user data protection and child content safety in modern software systems.

Research results

Secure software development begins at the design phase with threat modeling. Methodologies such as
STRIDE (Spoofing, Tampering, Repudiation, Information Disclosure, Denial of Service, Elevation of
Privilege) allow development teams to systematically identify and mitigate risks before a single line of code
is written. When threat modeling is integrated into the software development lifecycle alongside rigorous code
reviews and automated static analysis tools, the overall attack surface of an application is dramatically reduced.

Data protection is another foundational pillar. End-to-end encryption, secure storage of credentials
using modern hashing algorithms such as berypt or Argon2 and adherence to the principle of least privilege
ensure that user data remains confidential even in the event of a partial breach. Compliance with international



regulations such as GDPR and COPPA further enforces engineering teams to adopt data minimization
strategies, whereby only the data strictly necessary for service functionality is collected and retained.

Regarding child safety, contemporary software engineering increasingly relies on a layered approach.
Age verification systems, though imperfect, serve as an initial gate to restrict access to adult content. Parental
control dashboards allow guardians to configure usage time limits, block specific application categories, and
monitor activity logs. More sophisticated platforms employ machine learning classifiers to automatically
detect and filter harmful textual and visual content in real time, reducing the burden on manual moderation
teams.

A critical engineering challenge lies in balancing strong security with seamless user experience.
Overly restrictive systems may frustrate legitimate users and undermine adoption, while permissive systems
leave data and young users exposed. Techniques such as progressive disclosure of permissions, transparent
privacy policies, and user-friendly two-factor authentication represent practical solutions that achieve this
balance without compromising protection.

Conclusion

Secure software development is not merely a technical requirement but an ethical imperative. As
digital platforms process increasingly sensitive personal information and serve younger audiences, the
responsibility of software engineers extends beyond functionality to encompass the safety and wellbeing of all
users. Integrating security practices from the earliest stages of the development lifecycle, combined with
dedicated child protection features, results in more resilient, trustworthy, and socially responsible software
systems. Future work should continue to refine Al-based content moderation tools and advance standardized
frameworks for child-safe software design across the industry.
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