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Research on Hybrid WAF Protection Mechanism Integrating Rule Engine and Behavioral Analysis
Sun Jiazi
Hangzhou Jincheng Information Security Technology Co., Ltd., Hangzhou, Zhejiang 310000
[ Abstract ] Web Application Firewalls ( WAFs ) serve as critical technologies for defending against common attacks such as SQL
injection and XSS. Traditional rule-based WAFs exhibit high false positive rates and struggle to defend against unknown
threats, while pure behavioral analysis-based WAFs suffer from delayed response times and frequent initial misjudgments,
both failing to meet real-time precision protection requirements. To address these challenges, this study proposes a hybrid
WAF mechanism integrating rule engines and behavioral analysis. Through theoretical analysis, we establish a collaborative
protection architecture, optimize rule strategies, and design adaptive behavioral models. Research demonstrates that this
mechanism effectively intercepts known attacks, accurately identifies unknown threats, significantly reduces false positives
and missed detections, enhances protection accuracy and real-time responsiveness, and improves adaptability to emerging
attacks through dynamic rule updates and baseline adaptation. This study provides theoretical support for WAF technology
upgrades and drives innovation in web application security protection systems.
[ Key words ] Web application firewall; rule engine; behavioral analysis; hybrid defense; Web attacks; information security;

malicious behavior identification
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