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Al-Enhanced Defense-in-Depth: Strengthening Network Security (Detection & Prevention)

1. PERIMETER & EDGE DEFENSE

Al: Predictive Threat Intel,
Smart Filtering (Blocks
known threats)

VALID B 2. NETWORK TRAFFIC SECURITY
TRAFFIC __ - > Al: Real-time Anomaly Detection,
i 7~ Lateral Movement Blocking
(Isolates suspicious activity)
SECURE
CORE e 3. ENDPOINT & APPLICATION

;‘ ASSETS @1 PROTECTION
conTinuous W\ gl ] ~[a1] At: Behavioral Analysis,

LEARNING & \ [ Zero-Day Prevention
ADAPTATION LOOP X 4 e (Neutralizes malicious processes)
Al models retraina ol W ...V ¢ MALWARE

layers automatically.
fA\/R- 4 DATA & ACCESS CONTROL
&
q L 2 Al: User Behavior Analytics (UBA),
Q :A|| DataExfiltration Prevention

C (Secures critical data)
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DEFENSE IN DEPTH: LAYERED METHODS & STRATEGIES

ACCESS CONTROL

MFA, Least Privilege, Identity & Access Management
(IAM) policies to verify and limit user entry.

BEHAVIORAL ANALYSIS PERIMETER SECURITY
& THREAT PREDICTION - \ Firewalls, Intrusion Prevention
Al/ML-driven anomaly detection, User o |t N Systems (IPS), Secure Web Gateways
and Entity Behavior Analytics (UEBA), ‘2‘% ) to block external threats at the edge.
Threat Intelligence integration.

o 1| '\ INTERNAL NETWORK
SECURITY AWARENESS  [g @ O, | '\ SECURITY

Employee Training, Phishing
Simulations, Promoting a
security-conscious culture.

Network Segmentation, VLANS,
NAC to isolate and control traffic
flow within the network.

MONITORING AND 1\ ! /
INCIDENT RESPONSE 3 i v

Security Information and Event Management [
(SIEM), Continuous Log Analysis, < 7 A
Automated Alerting & Response Playbooks. /, =

HOST SECURITY
Patch Management, Endpoint Detection
and Response (EDR), Hardening

Az
o configurations on individual devices.

DATA SECURITY
Secure Coding Practices, Web \ Encryption (at rest & in transit),
Application Firewalls (WAF), Vulnerability > Data Loss Prevention (DLP),
Scanning & Penetration Testing. Database Activity Monitoring.

(Perimeter Security) ;o ool ¥
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https://ijsra.net/sites/default/files/IJSRA-2024-2161.pdf

https://www.irejournals.com/formatedpaper/1706249.pdf

https://catalog.lib.kyushu-u.ac.jp/opac download md/6793674/p1133-1139.pdf

https://journal.pandawan.id/itee/article/view/428/381
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https://www.researchgate.net/profile/Carlos-Merlano-
Porras/publication/386621772 Enhancing Cyber Security through Artificial Intel
ligence and Machine Learning A Literature Review/links/6758526805bf5b3e92
4c303a/Enhancing-Cyber-Security-through-Artificial-Intelligence-and-Machine-

Learning-A-Literature-Review.pdf

https://www.researchgate.net/profile/Georgi-

Tsochev/publication/323919777 Increasing the level of network and informati
on security using artificial intelligence/links/5c331bf5a6fdccd6b598b393/Increas
ing-the-level-of-network-and-information-security-using-artificial-intelligence.pdf

https://www.frontiersin.org/journals/big-
data/articles/10.3389/fdata.2023.1200390/full

https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9172062

https://www.researchgate.net/profile/Bilal-

Zafer/publication/392657246 Next-

Gen Cybersecurity Integrating Artificial Intelligence with Behavioral Analytics f
or Threat Prediction/links/684c2ee326f43051a5806fde/Next-Gen-Cybersecurity-
Integrating-Artificial-Intelligence-with-Behavioral-Analytics-for-Threat-
Prediction.pdf
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