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[Abstract] With the acceleration of digitalization, network information security and maintenance have become
core issues in safeguarding the digital economy and social stability. This paper systematically reviews the core
technical framework of network information security, covering data encryption (symmetric encryption AES,
asymmetric encryption RSA/ECC, and homomorphic encryption), intrusion detection and prevention systems
(IDS/IPS signature detection and anomaly detection), firewalls, and zero—trust architecture, while analyzing
their application scenarios and limitations. Current major challenges include advanced persistent threats (APT),
the surge in vulnerabilities of Internet of Things (IoT) devices, supply chain attacks, and the potential threat of
quantum computing to traditional encryption, with the average annual loss from data breaches reaching $4.35
million (IBM, 2023)". Building on this, the paper explores the integration prospects of emerging technologies
such as artificial intelligence (AI), blockchain, and privacy computing: Al—driven threat intelligence analysis and
automated response can enhance defense efficiency; the immutable nature of blockchain strengthens identity
authentication and data traceability; and zero—trust architecture redefines network perimeter security. It
proposes the development direction of constructing an "intelligent + dynamic" comprehensive defense system,
emphasizing technological integration (e.g., Al + blockchain), strategic coordination (combining active defense
with passive detection), and the collaborative governance of laws, regulations, and technology, providing
theoretical references for building a secure and trustworthy network ecosystem.

[Key words] Network information security; Encryption technology; Intrusion detection system; Artificial

intelligence; Blockchain technology; Zero—trust architecture
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