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CHAPTER 1

Network Security Fundamentals

Core Principles

Network security is built on three
foundational pillars: preventing
unauthorized access, detecting
potential threats, and responding to
incidents effectively.

Every device connected to your network
represents a potential entry point for
attackers. Understanding these
fundamentals is the first step toward
building a secure infrastructure.

Defense in Depth

Modern network security requires
multiple layers of protection. No single
solution can protect against all threats.

* Perimeter security (firewalls,
routers)

* Internal segmentation
* Endpoint protection
* User authentication

* Continuous monitoring
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Network Architecture Best Practices

Perimeter Defense Internal Segmentation

Place firewalls at network boundaries to control Divide your network into zones based on function and
incoming and outgoing traffic. This is your first line of security requirements. Limit traffic between segments to
defense against external threats. reduce attack spread.

Access Controls Visibility & Monitoring

Implement strict authentication at every network layer. Deploy logging and monitoring tools throughout your
Use the principle of least privilege for all user and network. You can't protect what you can't see.

device access.



Firewall Configuration Essentials

01

Default Deny Policy

Block all traffic by default, then explicitly allow only necessary services. This approach minimizes your attack surface.

02

Rule Documentation

Document every firewall rule with its purpose and business justification. Review and audit rules quarterly to remove outdated
entries.

03

Stateful Inspection

Enable stateful packet inspection to track connection states. This prevents various spoofing and session hijacking attacks.

04

Reqgular Updates

Keep firmware and signatures current. Enable automatic updates when possible, but test in non-production environments first.

L Pro Tip: Schedule regular firewall rule reviews. Most organizations accumulate unnecessary rules over time that create
security gaps.




(BEST PRACTICES)

Router Security Configuration

Critical Security Steps

1.  Change default administrator credentials immediately

2. Disable remote management unless absolutely
necessary

Enable WPA3 encryption for wireless routers
Disable UPnP (Universal Plug and Play)
Keep router firmware updated

Disable unused services and ports
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Enable router logging and monitor regularly

These fundamental configurations prevent the majority of
router-based attacks and unauthorized access attempts.

Advanced Settings

DNS Security: Use encrypted DNS
(DNS-over-HTTPS) to prevent DNS
hijacking attacks.

MAC Filtering: While not foolproof,
MAC address filtering adds an extra
authentication layer.

Guest Network: Always isolate guest
traffic from your primary business
network.



Network Segmentation Strategy

Inner: Internal Network

Employee workstations and internal
services

DMZ (Demilitarized Zone)

Place public-facing servers here,
isolated from internal networks. Web
servers, email gateways, and DNS
servers belong in the DMZ.

Internal Network

Your primary workspace for

employees and business operations.

Apply strict access controls and
monitor for unusual activity.

Outer: DMZ & Guest

Public servers in DMZ; isolated guest
network

Core: Sensitive Zone

Restricted access for critical data

Sensitive Data Zone

Isolate systems with critical data

behind additional security layers. Limit

access to specific users and log all
activity.



Wireless Network Security

WPA3 Encryption Strong Passwords

Use WPAS for all wireless networks. If Set complex, unique passwords with at
devices don't support WPA3, use WPA2 least 16 characters. Avoid dictionary words
with AES encryption as a minimum. and common patterns.

SSID Management

Don't broadcast your business network SSID. Use a non-descriptive name that doesn't
identify your organization.

Wireless networks are often the weakest link in security. A compromised wireless network can
expose your entire infrastructure to attackers.




REMOTE ACCESS

VPN Implementation Guide

L Choose the Right Protocol

OpenVPN and WireGuard offer excellent security and performance. Avoid outdated protocols like
PPTP that have known vulnerabilities.

£ Strong Authentication

Implement multi-factor authentication (MFA) for all VPN connections. Use certificate-based
authentication when possible.

3 Split Tunneling

Configure split tunneling carefully. Route only business traffic through the VPN to improve
performance while maintaining security.

ﬁ) Regular Maintenance

Keep VPN software updated, review access logs weekly, and revoke access immediately
when employees leave.




Intrusion Detection & Prevention

Detection Methods Implementation Tips
Signature-Based: Identifies known attack patterns y Place sensors at network boundaries and

by comparing traffic against threat databases. Fast critical segments

and reliable for known threats. *  Configure alerts to avoid notification fatigue
Anomaly-Based: Establishes baseline behavior and *  Establish clear response procedures

flags deviations. Effective for detecting zero-day *  Test IDS/IPS regularly with penetration testing
attacks and insider threats. .

Review and tune detection rules monthly

Hybrid Approach: Combines both methods for
comprehensive coverage. Recommended for most
organizations.
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L) Remember: An intrusion detection system is only valuable if someone monitors it. Assign
responsibility and create response playbooks.




Network Monitoring & Analysis

Traffic Analysis

Monitor bandwidth usage patterns to identify unusual
activity. Sudden spikes or unexpected traffic flows often
indicate security incidents or compromised systems.

Log Management

Centralize logs from all network devices. Retain logs for at
least 90 days for forensic analysis. Use SIEM tools to
correlate events across systems.

Real-Time Alerts

Configure automated alerts for critical events: failed login
attempts, unauthorized access, configuration changes, and
suspicious data transfers.

Regular Audits

Conduct weekly reviews of security logs and quarterly
comprehensive audits. Document findings and track
remediation of identified issues.



Guest Network & loT Device
Security

Guest Network Isolation

8 Create a completely separate network for visitors. Restrict access to internet
only, block internal resources, and limit bandwidth. Use a captive portal for
terms acceptance.
loT Segregation

@ Place all IoT devices on a dedicated VLAN. Smart thermostats, security
cameras, and other connected devices should never access your business
network directly.

Device Management
O Maintain an inventory of all loT devices. Change default credentials, disable

unused features, and update firmware regularly. Remove devices that no longer
receive security updates.




IMPLEMENTATION CHECKLIST

Network Security Action Plan

Immediate Actions 30-Day Goals

* Change all default passwords on network devices y Deploy network segmentation

*  Enable firewall on all systems *  Configure VPN for remote access

° Update firmware on routers and switches g Implement intrusion detection system

y Disable unused network services y Establish network monitoring procedures
g Implement WPA3 on wireless networks y Document network architecture

y Create separate guest network g Create incident response plan

y Enable logging on all network devices *  Train staff on security policies

45%

of breaches exploit weak network security of SMBs lack basic firewall protection of attacks are preventable with proper
configuration



Network Security Vendor Comparison

Solution Type Budget Tier Recommended For Key Features

Firewall Appliances $5-$5% Growing businesses Hardware-based protection,
high throughput, VPN support

UTM Systems $$ SMBs needing all-in-one Firewall, IDS/IPS, antivirus,
web filtering
Cloud Firewalls $-$% Cloud-first organizations Scalable, managed service,

minimal hardware

Network Monitoring $-$%$% All organizations Traffic analysis, alerts, log
management
VPN Solutions $-$3 Remote workforce Secure remote access, multi-

platform support

Consider managed security service providers (MSSPs) if you lack in-house expertise. Many offer affordable packages tailored for small
businesses.



Cybersecurity Non-Profit (CSNP)

Making cybersecurity knowledge accessible to everyone through education, community, and practical
resources.

Our Programs

*  Business & Non-Profit Security
y Family Cybersecurity

*  Kids Safety Online

*  Senior Digital Safety

*  Women's Security

* Parents & Educators

Free Resources

Everything we offer is completely free. Our mission is to make cybersecurity education accessible to
everyone, regardless of budget or technical background.

Visit us for guides, checklists, training materials, and community support.

Visit csnp.org CBrowse Resources)



https://csnp.org/
https://csnp.org/resources
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