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1. Foundation Security Principles

Defense in Depth

Never rely on a single security measure. Implement multiple layers:

Layer 1 - Perimeter Security

Firewalls

DMZ architecture

Network segmentation

Layer 2 - Network Security

IDS/IPS systems



Network access control

VPN for remote access

Layer 3 - Endpoint Security

Antivirus/EDR

Host-based firewalls

Device encryption

Layer 4 - Application Security

Input validation

Secure coding practices

Web application firewalls

Layer 5 - Data Security

Encryption at rest

Encryption in transit

Data loss prevention

Layer 6 - Access Control

Strong authentication

Least privilege access

Regular access reviews

Zero Trust Architecture

Core Principles:

Never trust, always verify

Assume breach

Verify explicitly

Use least privilege access

Segment access

Implementation Steps:

Identify your protect surface

Map transaction flows

Build Zero Trust architecture

Create Zero Trust policy

Monitor and maintain



Security by Design

Build Security In, Not Bolt It On

? DO:

Include security requirements from day one

Conduct threat modeling during design

Perform security reviews at each phase

Use secure coding standards

Automate security testing

? DON'T:

Add security as an afterthought

Skip security reviews to meet deadlines

Assume frameworks are secure by default

Ignore security warnings and alerts

2. Access Control & Authentication

Strong Authentication

#### Password Requirements

Minimum Standards:

12+ characters length

Combination of uppercase, lowercase, numbers, symbols

No dictionary words or common patterns

No personal information

Regular password changes (90-180 days)

Better: Passphrase Strategy

4+ random words: `correct-horse-battery-staple`

Easy to remember, hard to crack

20+ characters length

Resistant to dictionary attacks

Best: Passwordless Authentication

Biometric authentication



Hardware security keys (YubiKey, etc.)

Certificate-based authentication

FIDO2/WebAuthn

#### Multi-Factor Authentication (MFA)

Always Enable MFA For:

Administrative accounts

Email accounts

Financial systems

Remote access

Cloud services

Customer-facing applications

MFA Methods (Security Level):

Most Secure: Hardware tokens (FIDO2/U2F)

Very Secure: Authenticator apps (Google Authenticator, Authy)

Secure: Push notifications

Less Secure: SMS/Voice (vulnerable to SIM swapping)

#### Least Privilege Access

Principle: Users should have the minimum access required to perform their job.

Implementation:

Default deny approach

Role-based access control (RBAC)

Just-in-time (JIT) access for elevated privileges

Regular access reviews (quarterly)

Automatic de-provisioning

Separation of duties for critical operations

#### Privileged Access Management (PAM)

For Administrative Accounts:

Dedicated admin accounts (separate from regular accounts)

No shared accounts

Session recording

Approval workflows for access requests

Automatic session termination

Privileged access rotation



3. Network Security

Network Segmentation

Create Security Zones:

DMZ (Demilitarized Zone):

Public-facing services

Web servers, mail servers

Limited access to internal network

Internal Network:

Employee workstations

Internal applications

Controlled access to resources

Management Network:

Infrastructure management

Backup systems

Isolated from general network

Guest Network:

Visitor access

No access to internal resources

Isolated from corporate network

Firewall Best Practices

Configuration:

Default deny inbound, allow outbound

Explicit allow rules only

Regular rule review and cleanup

Document all rules with business justification

Remove unused rules

Monitoring:

Enable logging for all denied connections

Alert on suspicious patterns



Regular log review

Automated analysis with SIEM

VPN & Remote Access

Requirements:

Strong encryption (AES-256)

Multi-factor authentication

Split-tunneling policies

Session timeouts

Endpoint compliance checks

Zero Trust Network Access (ZTNA):

Superior alternative to traditional VPN

Application-level access

Continuous verification

Better user experience

Wireless Security

Configuration:

WPA3 encryption minimum

Strong pre-shared keys (20+ characters)

Hide SSID (security through obscurity - minor benefit)

Disable WPS

Separate networks for different security zones

Enterprise Wireless:

802.1X authentication

Certificate-based authentication

RADIUS server integration

Regular rogue AP scanning

4. Application Security

Secure Development Lifecycle



Requirements Phase:

Security requirements definition

Threat modeling

Privacy requirements

Design Phase:

Security architecture review

Data flow diagrams

Attack surface analysis

Development Phase:

Secure coding guidelines

Code reviews

Static analysis (SAST)

Testing Phase:

Dynamic analysis (DAST)

Penetration testing

Security regression testing

Deployment Phase:

Secure configuration

Deployment verification

Production monitoring

Maintenance Phase:

Vulnerability management

Patch management

Incident response

OWASP Top 10 Protections

#### 1. Broken Access Control

Prevention:

Enforce access control checks on server-side

Deny by default

Implement RBAC

Disable directory listing

Log access control failures



#### 2. Cryptographic Failures

Prevention:

Encrypt sensitive data at rest and in transit

Use strong algorithms (AES-256, RSA 2048+)

Proper key management

Disable deprecated protocols (SSL, TLS 1.0/1.1)

#### 3. Injection

Prevention:

Use parameterized queries/prepared statements

Input validation and sanitization

Escape special characters

Use ORMs carefully

Implement least privilege database access

#### 4. Insecure Design

Prevention:

Threat modeling

Security design patterns

Peer review of designs

Defense in depth

#### 5. Security Misconfiguration

Prevention:

Automated, repeatable deployment process

Minimal platform installation

Regular security updates

Disable unused features

Configuration reviews

#### 6. Vulnerable Components

Prevention:

Maintain inventory of components

Monitor for vulnerabilities (CVEs)

Regular updates and patches

Remove unused dependencies



Source components from trusted repositories

#### 7. Authentication Failures

Prevention:

Implement MFA

Secure session management

Strong password policies

Account lockout mechanisms

Rate limiting

#### 8. Software and Data Integrity Failures

Prevention:

Digital signatures

Integrity verification

Use trusted CI/CD pipelines

Dependency verification

#### 9. Logging & Monitoring Failures

Prevention:

Log all authentication events

Log access control failures

Centralized logging

Alert on suspicious activities

Regular log review

#### 10. Server-Side Request Forgery (SSRF)

Prevention:

Sanitize and validate user input

Disable unused URL schemas

Whitelist allowed destinations

Implement network segmentation

API Security

Best Practices:

Use API gateway

Implement rate limiting

OAuth 2.0 / OpenID Connect for authentication



API key rotation

Input validation

Output encoding

Security headers

Comprehensive logging

5. Data Protection & Encryption

Data Classification

Classification Levels:

Public:

No confidentiality impact if disclosed

Marketing materials, public documents

Internal:

Low impact if disclosed

Internal communications, policies

Confidential:

Moderate to significant impact

Business plans, financial information

Restricted:

Severe impact if disclosed

PII, PHI, trade secrets, credentials

Encryption Standards

Data at Rest:

AES-256 encryption

Full disk encryption (FDE)

Database encryption

File-level encryption for sensitive files

Data in Transit:

TLS 1.3 minimum (1.2 acceptable)



Strong cipher suites only

Certificate pinning for critical applications

Perfect forward secrecy

Data in Use:

Secure enclaves

Memory encryption

Homomorphic encryption (emerging)

Key Management

Best Practices:

Use Hardware Security Modules (HSMs)

Key rotation policies

Separate keys per environment

Never hardcode keys

Use key management services (AWS KMS, Azure Key Vault)

Key Lifecycle:

Generation (cryptographically secure)

Distribution (secure channels)

Storage (encrypted, access controlled)

Usage (audit logged)

Rotation (regular schedule)

Destruction (secure deletion)

Data Loss Prevention (DLP)

Implementation:

Content inspection at boundaries

Email DLP

Endpoint DLP

Cloud DLP

Policy enforcement

Common Policies:

Block PII transmission

Encrypt confidential data



Alert on suspicious transfers

Block unauthorized cloud uploads

Backup & Recovery

Backup Strategy (3-2-1 Rule):

3 copies of data

2 different media types

1 off-site copy

Additional Recommendations:

Encrypted backups

Regular restore testing

Immutable backups (ransomware protection)

Air-gapped backups

Documented recovery procedures

RTO/RPO defined and tested

6. Cloud Security

Shared Responsibility Model

Cloud Provider Responsibilities:

Physical security

Infrastructure security

Network architecture

Hypervisor security

Customer Responsibilities:

Data protection

Access management

Application security

Configuration management

Cloud Security Fundamentals

#### Identity & Access Management



Best Practices:

Centralized identity management

Single Sign-On (SSO)

Multi-factor authentication

Service accounts with minimal permissions

Regular access reviews

Just-in-time access

#### Network Security

Implementation:

Virtual Private Cloud (VPC)

Security groups configuration

Network ACLs

Private subnets for sensitive resources

VPC flow logs enabled

DDoS protection

#### Data Protection

Measures:

Encrypt data at rest (default)

Encrypt data in transit (TLS)

Key management (use cloud KMS)

Data classification and tagging

Backup and disaster recovery

#### Monitoring & Logging

Requirements:

CloudTrail / Activity logs enabled

Centralized log management

Real-time security monitoring

Automated alerting

Compliance reporting

Multi-Cloud & Hybrid Security

Challenges:

Inconsistent security controls



Complex access management

Visibility gaps

Compliance complexity

Solutions:

Cloud security posture management (CSPM)

Cloud access security broker (CASB)

Unified identity management

Centralized security monitoring

Consistent policy enforcement

Container Security

Best Practices:

Minimal base images

Image scanning for vulnerabilities

Private container registries

Runtime security monitoring

Network policies

Resource limits

Secrets management

Regular image updates

7. Endpoint Security

Endpoint Protection

Core Components:

Antivirus/Anti-malware

Endpoint Detection & Response (EDR)

Host-based firewall

Application whitelisting

Device encryption

Advanced Protection:

Extended Detection & Response (XDR)



Behavioral analysis

Machine learning-based detection

Threat hunting capabilities

Mobile Device Management (MDM)

Policies:

Device encryption required

PIN/biometric authentication

Remote wipe capability

App whitelisting/blacklisting

VPN enforcement

Jailbreak/root detection

BYOD Considerations:

Separate work containers

Data isolation

Limited corporate access

User privacy protection

Patch Management

Strategy:

Automated patch deployment

Testing before production deployment

Critical patches within 48 hours

Regular patches within 30 days

Emergency patching procedures

Patch verification

Prioritization:

Critical (CVSS 9.0-10.0): Immediate

High (CVSS 7.0-8.9): Within 7 days

Medium (CVSS 4.0-6.9): Within 30 days

Low (CVSS 0.1-3.9): Scheduled maintenance

Hardware Security



Physical Security:

Encrypted storage (BitLocker, FileVault)

TPM utilization

Secure Boot enabled

BIOS password protection

Cable locks in public spaces

Secure Disposal:

Data wiping (DoD 5220.22-M standard)

Physical destruction of storage

Certificate of destruction

Asset inventory update

8. Security Monitoring & Incident Response

Security Information & Event Management (SIEM)

Purpose:

Centralized log collection

Real-time analysis

Correlation of events

Compliance reporting

Threat detection

Implementation:

Define use cases

Collect relevant logs

Create detection rules

Set up alerting

Regular tuning

Security Monitoring

What to Monitor:

Authentication events (success/failure)

Privileged access



Configuration changes

Network traffic anomalies

Data access patterns

File integrity

Malware detections

Alerting:

Critical alerts: Immediate notification

High priority: Within 1 hour

Medium priority: Daily digest

Low priority: Weekly report

Incident Response Plan

Preparation:

Incident response team defined

Roles and responsibilities documented

Communication plan

Tools and access prepared

Regular training and drills

Detection & Analysis:

Triage incoming alerts

Determine scope and severity

Collect evidence

Document timeline

Containment, Eradication, Recovery:

Short-term containment

Evidence collection

Long-term containment

Root cause analysis

System remediation

Service restoration

Post-Incident Activity:

Lessons learned meeting

Documentation



Process improvements

Report generation

Vulnerability Management

Process:

Discovery: Identify assets and vulnerabilities

Prioritization: Risk-based prioritization

Remediation: Patch, mitigate, or accept

Verification: Confirm remediation

Reporting: Track metrics and trends

Scanning Frequency:

Critical systems: Weekly

Internal systems: Monthly

External perimeter: Weekly

After major changes: Immediate

9. Security Awareness & Training

Employee Training Program

Initial Training:

Security policy overview

Password best practices

Phishing awareness

Data handling procedures

Incident reporting

Physical security

Ongoing Training:

Quarterly awareness campaigns

Annual refresher training

Role-specific training

Simulated phishing exercises

Security newsletters



Phishing Defense

Recognition Signs:

Urgent or threatening language

Unexpected attachments

Suspicious sender addresses

Grammatical errors

Requests for credentials

Too-good-to-be-true offers

Prevention:

Email filtering

Link protection

Attachment sandboxing

User training

Simulated phishing tests

Reporting mechanism

Social Engineering Defense

Common Tactics:

Pretexting

Baiting

Quid pro quo

Tailgating

Impersonation

Defense Strategies:

Verify identity before sharing information

Don't click suspicious links

Report suspicious requests

Challenge unknown visitors

Secure sensitive information

Clean Desk Policy

Requirements:

Lock screens when away



Secure documents when not in use

Shred sensitive documents

No passwords visible

Secure portable media

10. Third-Party & Supply Chain Security

Vendor Risk Management

Assessment Process:

Initial Assessment:

- Security questionnaire - Compliance certifications review - Financial stability check

Due Diligence:

- Security audit or assessment - Penetration testing results - Incident history review -

Insurance coverage verification

Contractual:

- Security requirements in contracts - Right to audit clause - Breach notification requirements
- Data protection agreements

Ongoing Monitoring:

- Annual reassessments - Continuous monitoring - Security incident tracking - Compliance

verification

Vendor Security Requirements

Minimum Standards:

SOC 2 Type II or ISO 27001 certification

Encryption of data at rest and in transit

Multi-factor authentication

Regular security testing

Incident response plan

Business continuity plan

Insurance coverage

Software Supply Chain Security



Best Practices:

Software Bill of Materials (SBOM)

Dependency scanning

Code signing

Trusted repositories

License compliance

Vulnerability monitoring

Regular updates

Open Source Security

Recommendations:

Inventory all open source components

Monitor for vulnerabilities (CVEs)

Contribute security patches upstream

Use dependency scanning tools

Regular updates

License compliance

Implementation Checklist

Quick Wins (Week 1)

[ ] Enable MFA on all critical accounts

[ ] Update all passwords to strong passphrases

[ ] Enable automatic updates

[ ] Enable full disk encryption

[ ] Review and revoke unnecessary access

[ ] Enable firewall on all devices

Month 1

[ ] Implement password manager

[ ] Conduct phishing simulation

[ ] Enable security logging



[ ] Implement backup solution

[ ] Review and update security policies

[ ] Conduct security awareness training

Quarter 1

[ ] Deploy EDR solution

[ ] Implement SIEM

[ ] Conduct vulnerability assessment

[ ] Implement network segmentation

[ ] Create incident response plan

[ ] Conduct vendor security review

Year 1

[ ] Achieve compliance certification

[ ] Conduct penetration testing

[ ] Implement DLP solution

[ ] Build security operations center (SOC)

[ ] Establish security metrics program

[ ] Conduct red team exercise

Security Metrics & KPIs

Key Metrics to Track

Vulnerability Management:

Mean time to detect (MTTD)

Mean time to patch (MTTP)

Number of critical vulnerabilities

Vulnerability density

Incident Response:

Number of security incidents

Mean time to respond (MTTR)

Mean time to contain (MTTC)



Mean time to recover

Access Management:

% of accounts with MFA enabled

% of privileged accounts

Access review completion rate

Orphaned accounts

Training & Awareness:

Training completion rate

Phishing simulation click rate

Security incidents caused by human error

Get Expert Help

Red Asgard Security Services

Security Assessment:

Comprehensive security audit

Vulnerability assessment

Penetration testing

Gap analysis

Implementation Support:

Security architecture design

Control implementation

Tool selection and deployment

Policy and procedure development

Ongoing Support:

Managed security services

Security monitoring

Incident response

Continuous improvement



Contact Us

Ready to implement security best practices with expert guidance?

Red Asgard

Website: https://redasgard.com

Email: hello@redasgard.com

Emergency: emergency@redasgard.com

*? 2024 Red Asgard. All rights reserved.* *This guide provides general security
recommendations.* *Specific implementations should be tailored to your organization's

needs and risk profile.*


