Al+ Security Level 1

COURSE OVERVIEW

Our comprehensive course, Al+ Security level 1 offers professionals a thorough exploration of the
integration of Al and Cybersecurity. Beginning with fundamental Python programming tailored for Al
and Cybersecurity applications, participants delve into essential Al principles before applying
machine learning techniques to detect and mitigate cyber threats, including email threats, malware,
and network anomalies. Advanced topics such as user authentication using Al algorithms and the
application of Generative Adversarial Networks (GANs) for Cybersecurity purposes are also covered,
ensuring participants are equipped with cutting-edge knowledge. Practical application is
emphasized throughout, culminating in a Capstone Project where attendees synthesize their skills to
address real-world cybersecurity challenges, leaving them adept in leveraging Al to safeguard digital
assets effectively.

All students receive:
e One-Year Subscription (with all updates)
e High-Quality E-Book
e Al Mentor for Personalized Guidance
e Quizzes, Assessments, and Course Resources
e Exam Study Guide
e Proctored Exam with one Free Retake

WHO WILL BENEFIT FROM THIS COURSE?
e Security Analyst
e Cybersecurity Specialist
e Security Consultant

PREREQUISITES

e Basic Python Programming: Familiarity with loops, functions, and variables.

e Basic Machine Learning Concepts: Awareness of fundamental machine learning concepts,
not mandatory.

e Basic Cybersecurity Knowledge: Understanding of CIA triad and common threats (e.g.,
malware, phishing).

e Basic Networking: Understanding of IP addressing and TCP/IP protocols.

e Linux/Command Line Skills: Ability to navigate and use the CLI effectively.

COURSE OBJECTIVES
e Automation of Security Processes
e Data Privacy and Compliance in Al Security
e Threat Detection and Response Using Al
e Real-Time Cyberattack Prevention with Al
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COURSE OUTLINE

Module 1: Introduction to Cybersecurity

1.1 Definition and Scope of Cybersecurity

Cybersecurity Overview: Understanding the basic concept of cybersecurity, including its
importance in protecting data, networks, and systems from digital attacks.

Cybersecurity Domains: Exploring the different areas of cybersecurity such as information
security, network security, application security, and cloud security.

Scope and Objectives: Identifying the primary goals of cybersecurity, which include
protecting confidentiality, integrity, and availability of information.

Cybersecurity Ecosystem: Analyzing the interconnected nature of cybersecurity components
and their roles in a comprehensive security strategy.

Historical Context: Reviewing the evolution of cybersecurity and major milestones that have
shaped the field.

1.2 Key Cybersecurity Concepts

Threats, Vulnerabilities, and Risks: Understanding the distinctions between these core
concepts and their implications for security.

Defense in Depth: Learning about layered security strategies that provide multiple levels of
protection.

Security Policies and Procedures: Examining the role of formal policies and procedures in
managing and mitigating security risks.

Access Control: Exploring different mechanisms for controlling who can access information
and systems

Cryptography: An introduction to encryption and decryption methods used to protect
information.

1.3 CIA Triad (Confidentiality, Integrity, Availability)

Confidentiality: Ensuring that information is accessible only to those authorized to have
access.

Integrity: Protecting information from being altered by unauthorized individuals.
Availability: Ensuring that information and resources are available when needed by
authorized users.

Balancing the Triad: Understanding how to maintain a balance between confidentiality,
integrity, and availability in security practices.

Case Studies: Analyzing real-world examples where breaches in confidentiality, integrity, or
availability have occurred and their consequences.

1.4 Cybersecurity Frameworks and Standards (NIST, ISO/IEC 27001)

NIST Framework: Exploring the National Institute of Standards and Technology (NIST)
cybersecurity framework and its core functions (Identify, Protect, Detect, Respond, Recover).
ISO/IEC 27001: Understanding the International Organization for Standardization (ISO)
standard for information security management systems (ISMS).

Comparison of Frameworks: Comparing various cybersecurity frameworks and
understanding their applicability in different scenarios.
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e Implementation Guidelines: Learning best practices for implementing these frameworks in
an organizational setting.

e Compliance and Certification: Understanding the process and benefits of becoming certified
under these frameworks.

1.5 Cyber Security Laws and Regulations (e.g., GDPR, HIPAA)

e General Data Protection Regulation (GDPR): Understanding the European Union's GDPR and
its implications for data protection and privacy.

e Health Insurance Portability and Accountability Act (HIPAA): Learning about HIPAA and its
requirements for protecting health information.

e Other Relevant Laws: Exploring additional cybersecurity laws and regulations such as CCPA
(California Consumer Privacy Act) and FISMA (Federal Information Security Management
Act).

e Compliance Strategies: Developing strategies for ensuring compliance with various
cybersecurity laws and regulations.

e Legal Consequences: Understanding the potential legal ramifications for non-compliance
and data breaches.

1.6 Importance of Cybersecurity in Modern Enterprises

e Business Continuity: Understanding how cybersecurity practices ensure the continuous
operation of business activities.

e Reputation Management: Learning about the impact of cybersecurity incidents on an
organization’s reputation and customer trust.

e Financial Impact: Exploring the direct and indirect financial costs associated with
cybersecurity breaches.

e Regulatory Compliance: Ensuring that enterprises comply with industry-specific regulations
to avoid penalties.

e Innovation and Competitive Advantage: Understanding how robust cybersecurity measures
can foster innovation and provide a competitive edge in the marketplace.

1.7 Careers in Cyber Security

e Career Paths: Exploring various career paths within the cybersecurity field, including roles
such as security analyst, ethical hacker, and security consultant.

e Skills and Certifications: Identifying key skills and certifications that are valuable for a career
in cybersecurity (e.g., CompTIA Security+, CISSP, CEH).

e Industry Demand: Understanding the current job market and demand for cybersecurity
professionals.

e Professional Development: Learning about opportunities for continuous learning and
professional growth in the cybersecurity field.

e Work Environment: Exploring different work environments for cybersecurity professionals,
including corporate, government, and consulting roles.

Module 2: Operating System Fundamentals

2.1 Core 0OS Functions (Memory Management, Process Management)

e Memory Management: Understanding how an operating system allocates, manages, and
optimizes memory usage among various applications and processes.
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Process Management: Exploring how the OS handles running processes, including process
scheduling, multitasking, and inter-process communication.

File System Management: Learning how the OS organizes, stores, retrieves, and manages
data on storage devices.

Device Management: Examining how the OS manages hardware devices, including drivers,
I/0 operations, and resource allocation.

System Performance Monitoring: Utilizing tools and techniques to monitor and optimize
system performance and resource usage.

2.2 User Accounts and Privileges

User Account Types: Differentiating between types of user accounts such as administrators,
standard users, and guest accounts.

Account Management: Understanding how to create, modify, and delete user accounts in
various operating systems.

Privilege Levels: Exploring the concept of least privilege and the importance of granting
minimal permissions necessary for users to perform their tasks.

Authentication Mechanisms: Learning about various authentication methods such as
passwords, biometrics, and multi-factor authentication (MFA).

Account Security Best Practices: Implementing best practices for securing user accounts,
including strong password policies and regular audits.

2.3 Access Control Mechanisms (ACLs, DAC, MAC)

Access Control Lists (ACLs): Understanding how ACLs define which users or system
processes have access to objects and what operations they can perform.

Discretionary Access Control (DAC): Learning about DAC where the owner of the resource
determines the access permissions.

Mandatory Access Control (MAC): Exploring MAC where access policies are centrally
controlled and enforced regardless of user preference.

Role-Based Access Control (RBAC): Implementing RBAC to assign permissions based on the
roles within an organization rather than individual users.

Comparative Analysis: Analyzing the advantages and disadvantages of different access
control mechanisms and their applicability in various scenarios.

2.4 0S Security Features and Configurations

Security Settings: Configuring basic and advanced security settings in different operating
systems (e.g., Windows, Linux, macOS).

Firewalls: Understanding the role of built-in firewalls and how to configure them for
enhanced security.

Antivirus and Anti-malware: Implementing and managing antivirus and anti-malware
solutions to protect the system from malicious software.

Encryption: Learning about encryption tools and techniques for securing data both at rest
and in transit.

Security Updates: Keeping the OS and installed software up-to-date with the latest security
patches and updates.
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2.5 Hardening OS Security (Patching, Disabling Unnecessary Services)

Patching and Updates: Regularly applying patches and updates to fix vulnerabilities and
improve system security.

Service Management: Identifying and disabling unnecessary services to reduce the attack
surface

Security Policies: Implementing and enforcing security policies and guidelines to ensure
consistent security practices.

Configuration Management: Utilizing configuration management tools to maintain secure
and consistent system configurations.

Security Audits: Conducting regular security audits to identify and mitigate potential security
risks and vulnerabilities.

2.6 Virtualization and Containerization Security Considerations

Virtual Machine Security: Understanding security best practices for virtual machines,
including isolation, resource allocation, and snapshot management.

Container Security: Exploring security considerations for containerized applications, such as
Docker, including image integrity, runtime security, and orchestration.

Hypervisor Security: Learning about hypervisor vulnerabilities and methods to secure the
hypervisor layer.

Network Isolation: Implementing network isolation techniques to secure communication
between virtual machines and containers.

Security Tools: Utilizing security tools and frameworks designed specifically for securing
virtualized and containerized environments.

2.7 Secure Boot and Secure Remote Access

Secure Boot: Understanding the Secure Boot process and how it helps prevent unauthorized
code from running during system startup.

Trusted Platform Module (TPM): Learning about TPM and its role in enhancing system
security by providing hardware-based encryption and integrity checks.

Remote Access Protocols: Exploring secure remote access protocols such as SSH, VPNs,
and RDP.

Multi-Factor Authentication (MFA): Implementing MFA to add an extra layer of security for
remote access.

Remote Access Best Practices: Establishing best practices for secure remote access,
including regular monitoring and access logging.

2.8 OS Vulnerabilities and Mitigations

Common OS Vulnerabilities: Identifying common vulnerabilities found in operating systems,
such as buffer overflows, privilege escalation, and zero-day exploits.

Vulnerability Assessment Tools: Using tools to scan for and identify OS vulnerabilities.
Patch Management: Implementing effective patch management strategies to ensure
vulnerabilities are promptly addressed.

Security Hardening: Applying hardening techniques to reduce the risk of exploitation of OS
vulnerabilities.

Incident Response: Developing and implementing incident response plans to address
security breaches and vulnerabilities.
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Module 3: Networking Fundamentals

3.1 Network Topologies and Protocols (TCP/IP, OSI Model)

Network Topologies: Understanding different network topologies such as star, ring, bus, and
mesh, and their use cases.

TCP/IP Model: Learning about the layers of the TCP/IP model (Application, Transport,
Internet, Network Access) and their functions.

OSI Model: Exploring the seven layers of the OSI model (Physical, Data Link, Network,
Transport, Session, Presentation, Application) and their importance in networking.

Protocol Overview: Introduction to common networking protocols such as HTTP, HTTPS,
FTP, SMTP, and DNS.

Protocol Functionality: Understanding how different protocols operate and their roles in
facilitating network communication.

3.2 Network Devices and Their Roles (Routers, Switches, Firewalls)

Routers: Exploring the function of routers in directing data packets between networks and
managing traffic.

Switches: Understanding how switches connect devices within a local area network (LAN)
and manage data traffic.

Firewalls: Learning about firewalls and their role in controlling incoming and outgoing
network traffic based on security rules.

Access Points: Discussing the role of wireless access points in providing wireless network
connectivity.

Network Interface Cards (NICs): Examining how NICs enable devices to connect to networks
and communicate with other devices.

3.3 Network Security Devices (Firewalls, IDS/IPS)

Firewalls: Delving deeper into firewall configurations and types, such as hardware vs.
software firewalls, and stateful vs. stateless firewalls.

Intrusion Detection Systems (IDS): Understanding how IDS monitors network traffic for
suspicious activity and alerts administrators.

Intrusion Prevention Systems (IPS): Learning about IPS and its capability to not only detect
but also prevent potential threats.

Unified Threat Management (UTM): Exploring UTM devices that integrate multiple security
features such as firewall, IDS/IPS, and anti-virus into a single platform.

Network Access Control (NAC): Discussing NAC solutions that enforce security policies and
manage network access for devices.

3.4 Network Segmentation and Zoning

Network Segmentation: Understanding the concept of dividing a network into smaller
segments to improve security and performance.

VLANSs: Learning about Virtual Local Area Networks (VLANs) and their role in segmenting
network traffic within a switch.

DMZ (Demilitarized Zone): Exploring the purpose and configuration of a DMZ to isolate
public-facing services from the internal network.
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e Subnetting: Discussing subnetting techniques to create logical subdivisions within a network
for better management and security.
e Security Zones: Implementing security zones to apply different security policies to different
parts of the network based on risk levels.
3.5 Wireless Network Security (WPA2, Open WEP vulnerabilities)
e Wireless Security Protocols: Wireless Security Protocols: Understanding various wireless
security protocols, including WEP, WPA, WPA2, and WPA3, and their differences.
e WEP Vulnerabilities: Learning about the weaknesses of WEP and why it is no longer
considered secure.
e WPA2 Security: Exploring the features and benefits of WPA2, including encryption and
authentication methods.
e Wireless Security Best Practices: Implementing best practices for securing wireless
networks, such as using strong passwords, enabling encryption, and regular monitoring.
e Guest Networks: Setting up and securing guest networks to provide limited access for
visitors without compromising the main network.
3.6 VPN Technologies and Use Cases
e VPN Overview: Understanding the basic concept of Virtual Private Networks (VPNs) and their
purpose in securing remote connections.
e Types of VPNs: Exploring different types of VPNSs, including site-to-site, remote access, and
client-to-site VPNs.
e VPN Protocols: Learning about various VPN protocols such as PPTP, L2TP/IPsec, OpenVPN,
and SSL/TLS.
e Use Cases: Discussing common use cases for VPNs, including secure remote access,
bypassing geo-restrictions, and protecting data on public Wi-Fi.
e VPN Configuration and Management: Understanding how to configure and manage VPN
solutions for an organization.
3.7 Network Address Translation (NAT)
e NAT Overview: Understanding the purpose of Network Address Translation (NAT) in
mapping private IP addresses to public IP addresses.
e Types of NAT: Exploring different types of NAT, including static NAT, dynamic NAT, and PAT
(Port Address Translation).
e NAT Configuration: Learning how to configure NAT on routers and firewalls.
e NAT Advantages and Disadvantages: Discussing the benefits and limitations of using NAT in
network environments.
e NAT and Security: Understanding how NAT can contribute to network security by hiding
internal IP addresses.
3.8 Basic Network Troubleshooting
e Troubleshooting Methodology: Learning a structured approach to network troubleshooting,
including problem identification, isolation, and resolution.
e Common Network Issues: Identifying common network issues such as connectivity
problems, slow performance, and IP conflicts.
e Troubleshooting Tools: Exploring various network troubleshooting tools such as ping,
traceroute, nslookup, and Wireshark.
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Diagnosing Connectivity Problems: Using diagnostic tools and techniques to identify and
resolve connectivity issues.

Performance Monitoring: Implementing network monitoring solutions to proactively identify
and address performance bottlenecks.

Module 4: Threats, Vulnerabilities, and Exploits

4.1 Types of Threat Actors (Script Kiddies, Hacktivists, Nation-States)

Script Kiddies: Understanding who script kiddies are, their motivations, and the types of
attacks they typically carry out using pre-written scripts and tools.

Hacktivists: Exploring the motivations behind hacktivism, notable hacktivist groups, and the
impact of their politically or socially motivated cyber attacks.

Nation-State Actors: Learning about cyber warfare and espionage conducted by nation-state
actors, their sophisticated techniques, and the geopolitical implications.

Cyber Criminals: Identifying organized cybercrime groups, their goals (primarily financial
gain), and common tactics such as ransomware and phishing.

Insider Threats: Discussing therisks posed by insiders, including employees and contractors,
who may intentionally or unintentionally cause harm to an organization.

4.2 Threat Hunting Methodologies using Al

Introduction to Threat Hunting: Understanding the proactive approach of threat hunting to
identify and mitigate threats before they cause harm.

Al in Threat Hunting: Exploring how artificial intelligence and machine learning enhance
threat hunting capabilities by analyzing large volumes of data for anomalies.

Behavioral Analysis: Utilizing Al to detect unusual patterns in user and network behavior that
may indicate a security threat.

Threat Intelligence: Integrating Al-driven threat intelligence to anticipate and counter
emerging threats.

Case Studies: Reviewing real-world examples of successful threat hunting operations
augmented by Al technologies.

4.3 Al Tools for Threat Hunting (SIEM, IDS/IPS)

Security Information and Event Management (SIEM): Understanding the role of SIEM
systems in aggregating and analyzing security data from various sources.

Intrusion Detection Systems (IDS): Exploring how IDS monitors network traffic for suspicious
activity and leverages Al for improved detection accuracy.

Intrusion Prevention Systems (IPS): Learning about IPS capabilities to proactively block
detected threats and the role of Al in enhancing these systems.

Endpoint Detection and Response (EDR): Using Al-powered EDR solutions to detect,
investigate, and respond to threats on endpoints.

User and Entity Behavior Analytics (UEBA): Implementing UEBA to leverage Al in monitoring
user and entity behavior for identifying potential security threats.

4.4 Open-Source Intelligence (OSINT) Techniques

Introduction to OSINT: Understanding the use of publicly available information to gather
intelligence and identify potential threats.
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Data Sources: Exploring various OSINT sources, including social media, forums, websites,
and public records.

OSINT Tools: Learning about tools and platforms used for OSINT, such as Maltego, Shodan,
and Recon-ng.

Techniques and Strategies: Developing effective OSINT techniques for information gathering
and threat analysis.

Ethical and Legal Considerations: Discussing the ethical and legal implications of using
OSINT in cybersecurity operations.

4.5 Introduction to Vulnerabilities

Definition of Vulnerabilities: Understanding what vulnerabilities are, how they are discovered,
and their potential impact on systems and networks.

Types of Vulnerabilities: Identifying different types of vulnerabilities, including software bugs,
misconfigurations, and design flaws.

Common Vulnerabilities: Exploring well-known vulnerabilities such as buffer overflows, SQL
injection, and cross-site scripting (XSS).

Vulnerability Lifecycle: Learning about the lifecycle of a vulnerability from discovery and
disclosure to patching and mitigation.

Vulnerability Databases: Utilizing vulnerability databases like CVE (Common Vulnerabilities
and Exposures) to stay informed about known vulnerabilities.

4.6 Software Development Life Cycle (SDLC) and Security Integration with Al

SDLC Overview: Understanding the phases of the software development life cycle, including
planning, design, development, testing, deployment, and maintenance.

Security in SDLC: Integrating security practices into each phase of the SDLC to build secure
software from the ground up.

Al in Secure Development: Leveraging Al tools to automate security testing, code analysis,
and vulnerability detection during development.

DevSecOps: Implementing DevSecOps practices to foster collaboration between
development, security, and operations teams for continuous security integration.

Secure Coding Practices: Promoting secure coding practices and training developers to write
secure code.

4.7 Zero-Day Attacks and Patch Management Strategies

Zero-Day Attacks: Understanding what zero-day attacks are, how they exploit unknown
vulnerabilities, and their potential impact.

Detection and Prevention: Exploring methods to detect and prevent zero-day attacks,
including behavioral analysis and Al-driven threat detection.

Patch Management: Implementing effective patch management strategies to ensure
vulnerabilities are promptly patched and systems remain secure.

Automated Patching: Utilizing automated patch management tools to streamline the
patching process and reduce human error.

Patch Testing and Validation: Establishing procedures for testing and validating patches
before deployment to ensure they do not introduce new issues.

Sunset Learning Institute | 888.888.5251 | www.sunsetlearning.com



LEARNING

I N S

r 1 1T LU

r E

4.8 Vulnerability Scanning Tools and Techniques using Al

Vulnerability Scanners: Learning about popular vulnerability scanning tools such as Nessus,
OpenVAS, and Qualys.

Al-Enhanced Scanning: Exploring how Al enhances vulnerability scanning by improving
detection accuracy and reducing false positives.

Automated Scanning: Implementing automated vulnerability scanning to regularly assess
systems and networks for vulnerabilities.

Risk Assessment: Conducting risk assessments based on scan results to prioritize
vulnerabilities and focus on high- risk issues.

Remediation Strategies: Developing remediation strategies to address identified
vulnerabilities and improve overall security posture.

4.9 Exploiting Vulnerabilities (Hands-on Labs)

Exploit Development: Understanding the process of developing exploits for known
vulnerabilities and the skills required.

Metasploit Framework: Learning how to use the Metasploit Framework to perform
penetration testing and exploit vulnerabilities.

Buffer Overflow Exploits: Exploring buffer overflow exploits and how attackers use them to
gain control of systems.

Web Application Exploits: Conducting hands-on labs to exploit web application vulnerabilities
such as SQL injection and XSS.

Post-Exploitation Techniques: Learning about post-exploitation techniques to maintain
access and exfiltrate data after successfully exploiting a vulnerability.

Module 5: Understanding of Al and ML

5.1 An Introduction to Al

Definition of Al: Understanding what artificial intelligence (Al) is, its goals, and how it differs
from traditional programming.

History of Al: Exploring the evolution of Al fromits inception to the present day, including key
milestones and breakthroughs.

Branches of Al: Learning about the different branches of Al, including machine learning,
natural language processing, computer vision, and robotics.

Al Applications: Discussing various real-world applications of Al in industries such as
healthcare, finance, transportation, and cybersecurity.

Ethical Considerations: Examining the ethical implications of Al, including concerns about
bias, privacy, and the impact on jobs.

5.2 Types and Applications of Al

Supervised Learning: Understanding supervised learning, where models are trained on
labeled data to make predictions or classifications.

Unsupervised Learning: Exploring unsupervised learning, where models identify patterns and
relationships in unlabeled data.

Reinforcement Learning: Learning about reinforcement learning, where agents learn to make
decisions through trial and error.
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e Natural Language Processing (NLP): Discussing NLP applications such as sentiment
analysis, language translation, and chatbots.
e Computer Vision: Exploring computer vision applications, including image recognition, object
detection, and facial recognition.
5.3 Identifying and Mitigating Risks in Real-Life
e Risk Assessment in Al: Understanding the potential risks associated with Al systems,
including security vulnerabilities and unintended consequences.
e Biasand Fairness: Identifying and mitigating bias in Al models to ensure fairness and equity
in decision-making.
e Data Privacy: Implementing strategies to protect the privacy and security of data used in Al
systems.
e Robustness and Reliability: Ensuring Al models are robust and reliable, even in the face of
adversarial attacks or unexpected inputs.
e Ethical Al Practices: Ethical Al Practices: Adopting ethical Al practices to promote
transparency, accountability, and trust in Al systems.
5.4 Building a Resilient and Adaptive Security Infrastructure with Al
e Al-Driven Threat Detection: Utilizing Al to detect and respond to security threats in real-time.
e Anomaly Detection: Implementing Al techniques to identify unusual patterns and behaviors
that may indicate a security breach.
e Adaptive Defense Mechanisms: Developing adaptive defense mechanisms that can learn
and evolve to counter new threats.
e Al forIncident Response: Enhancing incident response capabilities with Al-driven automation
and decision support.
e Case Studies: Reviewing case studies of organizations that have successfully implemented
Al to improve their security infrastructure.
5.5 Enhancing Digital Defenses using CSAl
e Cybersecurity Al (CSAI): Understanding the role of CSAl in enhancing digital defenses and
protecting against cyber threats.
e Al for Threat Intelligence: Leveraging Al to gather, analyze, and act on threat intelligence
data.
e Predictive Analytics: Using predictive analytics to anticipate and prevent cyber attacks
before they occur.
e Al-Driven Automation: Implementing Al-driven automation to streamline security operations
and reduce response times.
e Continuous Learning and Improvement: Ensuring Al systems continuously learn from new
data and improve their threat detection and response capabilities.
5.6 Application of Machine Learning in Cybersecurity
e Machine Learning Basics: Understanding the fundamentals of machine learning, including
algorithms, model training, and evaluation.
e ML for Intrusion Detection: Applying machine learning techniques to detect and prevent
network intrusions.
e Malware Detection: Using machine learning to identify and classify malware based on
behavioral patterns and signatures.
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e Phishing Detection: Implementing machine learning models to detect and block phishing
attempts.

e Case Studies: Analyzing case studies of successful machine learning applications in
cybersecurity.

5.7 Safeguarding Sensitive Data and Systems Against Diverse Cyber Threats

e Data Encryption: Implementing encryption techniques to protect sensitive data at rest and in
transit.

e Access Control: Utilizing Al to enforce access control policies and prevent unauthorized
access to sensitive systems.

e Threat Hunting: Enhancing threat hunting efforts with Al to proactively identify and mitigate
cyber threats.

e Behavioral Analytics: Using Al to analyze user and entity behavior for signs of compromise.

e Incident Response: Integrating Al into incident response workflows to improve efficiency and
effectiveness.

5.8 Threat Intelligence and Threat Hunting Concepts

e Threat Intelligence: Understanding the importance of threat intelligence in cybersecurity and
how Al can enhance its collection and analysis.

e Threat Hunting: Learning the concepts and methodologies of threat hunting to proactively
search for threats within a network.

e Alin Threat Intelligence: Leveraging Al to gather, analyze, and act on threat intelligence data
more efficiently.

e Hunting Techniques: Exploring different threat hunting techniques and how Al can augment
these processes.

e Case Studies: Reviewing real-world examples of successful threat hunting operations
powered by Al

Module 6: Python Programming Fundamentals

6.1 Introduction to Python Programming
e Python Basics: Understanding the basic syntax and structure of Python, including variables,
data types, and operators.
e Control Structures: Learning about control structures such as if statements, loops (for and
while), and how they control the flow of a program.
e Functions: Defining and using functions to modularize code, including parameters, return
values, and scope.
e Error Handling: Implementing error handling using try, except, and finally blocks to manage
exceptions and ensure robust code.
e Basic Input/Output: Understanding how to read from and write to the console, as well as
basic file 1/0 operations.
6.2 Understanding of Python Libraries
e Standard Library Overview: Exploring the Python Standard Library and its modules for
various tasks such as file handling, math operations, and data manipulation.

Sunset Learning Institute | 888.888.5251 | www.sunsetlearning.com



LEARNING

I N S

r 1 1T LU

r E

NumPy: Learning about NumPy for numerical computations and handling large arrays and
matrices.

Pandas: Using Pandas for data manipulation and analysis, including dataframes, series, and
data cleaning techniques.

Matplotlib: Creating visualizations with Matplotlib, including line plots, bar charts,
histograms, and scatter plots.

Requests: Understanding the Requests library for making HTTP requests and interacting
with web APls.

6.3 Python Programming Language for Cybersecurity Applications

Socket Programming: Learning about socket programming to establish network connections
and communicate between systems.

Cryptography: Using Python libraries like PyCryptodome to implement cryptographic
techniques such as encryption, decryption, and hashing.

Parsing Network Traffic: Analyzing and parsing network traffic using libraries like Scapy to
perform tasks such as packet sniffing and network analysis.

Log Analysis: Automating log file analysis to detect suspicious activity and security
incidents.

Web Scraping: Implementing web scraping techniques with BeautifulSoup and Scrapy to
gather intelligence from websites and online sources.

6.4 Al Scripting for Automation in Cybersecurity Tasks

Automating Tasks with Python: Writing scripts to automate repetitive cybersecurity tasks
such as vulnerability scanning, data extraction, and report generation.

Integration with Security Tools: Using Python to integrate and automate interactions with
security tools like SIEM, IDS/IPS, and firewalls.

Incident Response Automation: Developing scripts to automate incident response processes
such as alert triaging, log analysis, and threat mitigation.

Custom Security Tools: Building custom security tools and utilities to address specific
cybersecurity needs.

Task Scheduling: Automating task scheduling with libraries like APScheduler to run security
scripts at specified intervals.

6.5 Data Analysis and Manipulation Using Python

Data Import and Export: Importing data from various sources (CSV, JSON, databases) and
exporting processed data for further analysis.

Data Cleaning: Cleaning and preprocessing data to remove inconsistencies, handle missing
values, and normalize data.

Data Transformation: Transforming data using techniques such as filtering, grouping, and
aggregating.

Statistical Analysis: Performing statistical analysis on data to identify trends, patterns, and
anomalies.

Visualization: Creating visualizations to represent data insights using libraries like Matplotlib
and Seaborn.
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6.6 Developing Security Tools with Python

Custom Scanners: Developing custom vulnerability scanners to detect specific security
issues.

Brute Force Tools: Building brute force tools to test the strength of passwords and
encryption.

Keyloggers: Understanding the ethical considerations and techniques for creating
keyloggers for security testing.

Forensics Tools: Developing tools for digital forensics, such as file recovery, metadata
extraction, and disk analysis.

Malware Analysis: Creating scripts for malware analysis to automate the detection and
analysis of malicious software.

Module 7: Applications of Al in Cybersecurity

7.1 Understanding the Application of Machine Learning in Cybersecurity

Introduction to Machine Learning: Understanding the basics of machine learning, including
supervised, unsupervised, and reinforcement learning.

Use Cases in Cybersecurity: Exploring various use cases of machine learning in
cybersecurity, such as anomaly detection, malware classification, and intrusion detection.
Model Training and Evaluation: Learning how to train machine learning models, evaluate
their performance, and improve their accuracy.

Feature Engineering: Understanding the process of selecting and transforming variables to
improve model performance in cybersecurity applications.

Data Preprocessing: Preparing data for machine learning, including data cleaning,
normalization, and handling missing values.

7.2 Anomaly Detection to Behavior Analysis

Anomaly Detection Techniques: Exploring different techniques for anomaly detection, such
as statistical methods, clustering, and neural networks.

Behavior Analysis: Using Al to analyze user and entity behavior to identify deviations from
normal patterns that may indicate a security threat.

Real-Time Monitoring: Implementing real-time monitoring systems to detect and respond to
anomalies as they occur.

Case Studies: Reviewing case studies of successful anomaly detection and behavior
analysis implementations in cybersecurity.

Tools and Frameworks: Learning about tools and frameworks that facilitate anomaly
detection and behavior analysis, such as ELK Stack and Splunk.

7.3 Dynamic and Proactive Defense using Machine Learning

Proactive Defense Strategies: Understanding the concept of proactive defense and how
machine learning can enhance it by predicting and preventing attacks.

Adaptive Security Measures: Implementing adaptive security measures that evolve based on
new threats and attack patterns.

Threat Intelligence Integration: Integrating threat intelligence with machine learning models
to improve the accuracy and effectiveness of proactive defense.

Sunset Learning Institute | 888.888.5251 | www.sunsetlearning.com



LEARNING

I N S T1I T LU r E

e Predictive Analytics: Using predictive analytics to anticipate future threats and take
preemptive actions.
e Al-Driven Incident Response: Enhancing incident response with Al to quickly identify, contain,
and remediate security incidents.
7.4 Utilizing Machine Learning for Email Threat Detection
e Phishing Detection: Applying machine learning techniques to detect phishing emails based
on content, sender behavior, and other indicators.
e Spam Filtering: Using machine learning models to improve spam filtering accuracy and
reduce false positives.
e Malicious Attachments: Identifying and blocking malicious attachments using machine
learning algorithms that analyze file characteristics and behaviors.
e Anomaly Detection in Email Traffic: Monitoring email traffic for unusual patterns that may
indicate a security threat.
e (Case Studies: Reviewing examples of organizations that have successfully implemented
machine learning for email threat detection.
7.5 Enhancing Phishing Detection with Al
e Phishing Detection Techniques: Exploring various Al techniques for detecting phishing
attempts, including natural language processing and image recognition.
e Real-Time Detection: Implementing real-time phishing detection systems that analyze emails
and websites for phishing indicators.
e User Education and Training: Using Al to develop personalized training programs that help
users recognize and avoid phishing attempts.
e Automation of Detection and Response: Automating the detection and response to phishing
attempts to minimize the impact on the organization.
e Phishing Simulation: Conducting phishing simulation exercises to test the effectiveness of
Al-based phishing detection systems.
7.6 Autonomous ldentification and Thwarting of Email Threats
e Email Threat Landscape: Understanding the various types of email threats, including
phishing, spam, and malware
e Al Algorithms for Threat Identification: Implementing Al algorithms to autonomously identify
and categorize email threats.
e Automated Response Mechanisms: Developing automated response mechanisms to block
or quarantine identified threats.
e Continuous Learning: Ensuring Al systems continuously learn from new threats and improve
their detection capabilities.
e Case Studies: Analyzing case studies of organizations that have successfully implemented
autonomous email threat identification and thwarting.
7.7 Employing Advanced Algorithms and Al in Malware Threat Detection
e Malware Detection Techniques: Exploring advanced algorithms for detecting malware,
including signature-based, heuristic, and behavior-based methods.
e Machine Learning Models for Malware Analysis: Training machine learning models to
classify and analyze malware samples.
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Sandboxing and Dynamic Analysis: Using Al to enhance sandboxing and dynamic analysis
techniques for detecting advanced malware.

Threat Intelligence Integration: Integrating threat intelligence feeds with Al models to
improve malware detection accuracy.

Case Studies: Reviewing case studies of successful implementations of Al in malware threat
detection.

7.8 Identifying, Analyzing, and Mitigating Malicious Software

Malware ldentification: Understanding the methods for identifying different types of
malware, including viruses, worms, trojans, and ransomware.

Static and Dynamic Analysis: Performing static and dynamic analysis of malware to
understand its behavior and impact.

Al-Powered Mitigation Strategies: Developing Al-powered strategies to mitigate the impact
of identified malware.

Automated Remediation: Implementing automated remediation processes to remove
malware and restore affected systems.

Case Studies: Reviewing examples of successful malware identification, analysis, and
mitigation using Al.

7.9 Enhancing User Authentication with Al Techniques

Behavioral Biometrics: Using Al to analyze behavioral biometrics, such as typing patterns
and mouse movements, for user authentication.

Multi-Factor Authentication (MFA): Implementing Al-enhanced MFA to improve the security
of authentication processes.

Continuous Authentication: Developing continuous authentication systems that monitor user
behavior to ensure ongoing identity verification.

Anomaly Detection in Authentication: Using Al to detect anomalies in authentication
attempts that may indicate fraudulent activity.

Case Studies: Reviewing case studies of organizations that have successfully implemented
Al-enhanced user authentication.

7.10 Penetration Testing with Al

Automated Penetration Testing: Using Al to automate penetration testing processes and
identify vulnerabilities in systems and networks.

Al-Powered Exploit Development: Implementing Al to develop and test exploits for identified
vulnerabilities.

Vulnerability Assessment: Enhancing vulnerability assessment with Al to prioritize and
remediate high-risk vulnerabilities.

Red Teaming and Blue Teaming: Using Al in red teaming and blue teaming exercises to
improve the effectiveness of offensive and defensive security measures.

Case Studies: Analyzing case studies of successful Al-powered penetration testing and
vulnerability assessment.

Module 8: Incident Response and Disaster Recovery

8.1 Incident Response Process (Identification, Containment, Eradication, Recovery)

Identification: Techniques for detecting and identifying security incidents, including
monitoring, alerts, and forensic analysis.
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Containment: Strategies for containing an incident to prevent further damage, such as
isolating affected systems and network segmentation.

Eradication: Methods for removing the root cause of an incident, including malware removal,
patching vulnerabilities, and system cleaning.

Recovery: Steps to restore systems and operations to normal, including data restoration,
system rebuilding, and validating system integrity.

Communication: Managing internal and external communications during an incident,
including reporting to stakeholders and regulatory bodies.

8.2 Incident Response Lifecycle

Preparation: Establishing an incident response plan, including team roles, responsibilities,
and training.

Detection and Analysis: Detecting potential incidents, analyzing their impact, and classifying
their severity.

Containment, Eradication, and Recovery: Implementing containment strategies, eradicating
the threat, and recovering systems and operations.

Post-Incident Review: Conducting a post-incident review to analyze the response, identify
lessons learned, and improve future incident handling.

Continuous Improvement: Updating incident response plans and processes based on
lessons learned and evolving threats.

8.3 Preparing an Incident Response Plan

Developing the Plan: Creating an incident response plan that outlines procedures for
handling various types of incidents.

Roles and Responsibilities: Defining roles and responsibilities for the incident response team
and other stakeholders.

Communication Protocols: Establishing communication protocols for internal and external
parties during an incident.

Resource Allocation: Identifying and allocating resources needed for effective incident
response, including tools, personnel, and facilities.

Testing and Drills: Conducting regular tests and drills to ensure the incident response plan is
effective and team members are familiar with their roles.

8.4 Detecting and Analyzing Incidents

Incident Detection Tools: Utilizing tools and technologies for detecting incidents, such as
SIEM systems, IDS/IPS, and endpoint monitoring.

Analysis Techniques: Employing techniques for analyzing incidents, including log analysis,
network traffic analysis, and behavioral analysis.

Forensic Analysis: Conducting forensic analysis to investigate the root cause and impact of
an incident, including file analysis, memory analysis, and malware analysis.

Incident Classification: Categorizing incidents based on their nature, impact, and severity to
prioritize response efforts.

Evidence Collection: Collecting and preserving evidence for investigation and legal purposes,
ensuring chain of custody and proper handling.

Sunset Learning Institute | 888.888.5251 | www.sunsetlearning.com



LEARNING

I N S

r 1 1T LU

r E

8.5 Containment, Eradication, and Recovery

Containment Strategies: Implementing short-term and long-term containment strategies to
prevent the spread of the incident, including network isolation and system quarantine.
Eradication Techniques: Removing malicious elements from affected systems, including
malware removal, patching vulnerabilities, and cleaning up compromised accounts.
Recovery Procedures: Restoring systems and operations to normal, including data
restoration, system rebuilding, and validating system integrity.

Post-Incident Verification: Ensuring that the incident has been fully resolved and that
systems are secure before resuming normal operations.

Documentation: Documenting the containment, eradication, and recovery processes for
future reference and compliance purposes.

8.6 Post-Incident Activities

Incident Review: Conducting a detailed review of the incident to assess the effectiveness of
the response and identify areas for improvement.

Lessons Learned: Identifying lessons learned from the incident and incorporating them into
the incident response plan and security practices.

Reporting: Preparing incident reports for internal stakeholders, regulatory bodies, and other
relevant parties, detailing the incident, response, and impact.

Remediation Actions: Implementing remediation actions to address vulnerabilities and
weaknesses exposed during the incident.

Updating Policies and Procedures: Updating security policies and procedures based on the
findings from the incident review.

8.7 Digital Forensics and Evidence Collection

Digital Forensics Overview: Understanding the principles and practices of digital forensics,
including evidence collection, analysis, and preservation.

Evidence Collection Techniques: Learning techniques for collecting digital evidence,
including disk imaging, memory acquisition, and network data capture.

Chain of Custody: Ensuring the chain of custody for digital evidence, including
documentation and secure handling.

Forensic Tools and Techniques: Utilizing forensic tools and techniques for analyzing digital
evidence, including file recovery, data analysis, and malware investigation.

Legal Considerations: Understanding legal considerations related to digital forensics,
including admissibility of evidence and compliance with laws and regulations.

8.8 Disaster Recovery Planning (Backups, Business Continuity)

Disaster Recovery Planning: Developing a disaster recovery plan that outlines procedures for
recovering from major disruptions, including natural disasters, cyber attacks, and system
failures.

Backup Strategies: Implementing backup strategies to ensure data and systems can be
restored in the event of a disaster, including regular backups, offsite storage, and cloud
solutions.

Business Continuity Planning: Creating a business continuity plan to ensure critical business
functions can continue during and after a disaster, including resource allocation and
contingency planning.
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e Testing and Drills: Conducting regular tests and drills to ensure the disaster recovery and
business continuity plans are effective and up-to-date.

e Plan Maintenance: Regularly reviewing and updating the disaster recovery and business
continuity plans based on changes in the organization and emerging threats.

8.9 Penetration Testing and Vulnerability Assessments

e Penetration Testing Overview: Understanding the purpose and methodologies of penetration
testing to identify and assess vulnerabilities in systems and networks.

e Vulnerability Assessment Techniques: Learning techniques for conducting vulnerability
assessments, including automated scanning, manual testing, and risk assessment.

e Test Planning and Scoping: Planning and scoping penetration tests to ensure they address
relevant areas and meet organizational objectives.

e Reporting and Remediation: Documenting findings from penetration tests and vulnerability
assessments, and providing recommendations for remediation.

e Ethical Considerations: Understanding ethical considerations related to penetration testing
and vulnerability assessments, including scope, authorization, and impact.

8.10 Legal and Regulatory Considerations of Security Incidents

e Regulatory Requirements: Understanding regulatory requirements related to security
incidents, including GDPR, HIPAA, and other data protection laws.

e Incident Reporting Obligations: Learning about obligations for reporting security incidents to
regulatory bodies, affected individuals, and other stakeholders.

e Compliance and Documentation: Ensuring compliance with legal and regulatory
requirements through proper documentation and record-keeping.

e Legal Implications: Understanding the legal implications of security incidents, including
potential liability, fines, and legal actions.

e Coordination with Law Enforcement: Coordinating with law enforcement and legal
authorities during and after security incidents, including evidence handling and cooperation.

Module 9: Open Source Security Tools

9.1 Introduction to Open-Source Security Tools
e Overview of Open-Source Tools: Understanding what open-source security tools are,
including their benefits and challenges.
e Comparing Open-Source and Commercial Tools: Evaluating the differences between open-
source and commercial security tools, including cost, flexibility, and support.
e Community and Support: Exploring the role of the open-source community in developing and
supporting security tools.
e Licensing and Legal Considerations: Understanding open-source licenses, such as GPL and
MIT, and their implications for using and modifying tools.
e Tool Evaluation Criteria: Learning how to evaluate open-source security tools based on
functionality, usability, and integration capabilities.
9.2 Popular Open Source Security Tools
e Wireshark: Using Wireshark for network protocol analysis, including capturing and analyzing
network traffic to detect anomalies and troubleshoot issues.
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Nmap: Employing Nmap for network scanning and discovery, including port scanning,
service detection, and network mapping.

Snort: Implementing Snort as an intrusion detection and prevention system (IDS/IPS) to
monitor network traffic and detect malicious activities.

Metasploit: Utilizing Metasploit for penetration testing and vulnerability assessment,
including exploiting vulnerabilities and validating security measures.

OSSEC: Configuring OSSEC for host-based intrusion detection, including log analysis, file
integrity monitoring, and real-time alerts.

9.3 Benefits and Challenges of Using Open-Source Tools

Cost-Effectiveness: Analyzing the cost benefits of using open-source tools compared to
commercial solutions.

Flexibility and Customization: Understanding how open-source tools offer flexibility and
customization options to meet specific security needs.

Community Support: Leveraging community support and resources for troubleshooting,
updates, and feature enhancements.

Integration with Existing Systems: Evaluating how well open-source tools integrate with
existing security systems and infrastructure.

Security and Reliability: Assessing the security and reliability of open-source tools, including
potential vulnerabilities and the need for regular updates.

9.4 Implementing Open Source Solutions in Organizations

Deployment Strategies: Developing strategies for deploying open-source security tools
within an organization, including planning and configuration.

Integration with Security Frameworks: Integrating open-source tools with existing security
frameworks and policies to enhance overall security posture.

Monitoring and Maintenance: Establishing processes for monitoring and maintaining open-
source tools, including updates and patch management.

User Training: Providing training for staff on how to effectively use and manage open-source
security tools.

Case Studies: Reviewing case studies of organizations that have successfully implemented
open-source security tools and the lessons learned.

9.5 Community Support and Resources

Community Forums and Mailing Lists: Utilizing community forums and mailing lists for
support, discussions, and knowledge sharing.

Documentation and Tutorials: Accessing official documentation and tutorials for
understanding and using open- source security tools.

Contributing to Projects: Exploring opportunities to contribute to open-source projects,
including reporting bugs, submitting patches, and developing new features.

Security Advisories and Updates: Staying informed about security advisories and updates for
open-source tools to ensure they remain secure and up-to-date.

Professional Networks and Conferences: Engaging with professional networks and attending
conferences to learn about the latest developments and best practices in open-source
security.
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9.6 Network Security Scanning and Vulnerability Detection

Nmap for Scanning: Using Nmap for comprehensive network scanning, including detecting
open ports, services, and vulnerabilities.

OpenVAS: Implementing OpenVAS for vulnerability scanning and management, including
identifying and assessing security weaknesses.

Nessus (Community Edition): Utilizing the community edition of Nessus for vulnerability
assessments and understanding its limitations compared to the commercial version.

Nikto: Employing Nikto for web server scanning, including identifying security vulnerabilities
and misconfigurations.

VulnHub: Exploring VulnHub for practical, hands-on vulnerability testing and learning through
virtual machines and challenges.

9.7 Security Information and Event Management (SIEM) Tools (Open-Source options)

ELK Stack: Implementing the ELK Stack (Elasticsearch, Logstash, Kibana) for centralized
logging, search, and visualization of security events.

Graylog: Using Graylog for log management and analysis, including real-time searching,
alerting, and reporting.

OSSEC: Configuring OSSEC as an open-source SIEM tool for log analysis, file integrity
monitoring, and real-time alerts.

AlienVault OSSIM: Deploying AlienVault OSSIM for integrated SIEM capabilities, including log
management, correlation, and threat detection.

Security Onion: Utilizing Security Onion for network security monitoring, including intrusion
detection, log management, and analysis.

9.8 Open-Source Packet Filtering Firewalls

pfSense: Configuring pfSense for network security, including firewall rules, VPN support, and
traffic monitoring.

IPFire: Using IPFire for firewall and security gateway functionalities, including network
protection and intrusion detection.

Untangle: Implementing Untangle for firewall and network security, including web filtering,
VPN support, and threat detection.

Smoothwall Express: Exploring Smoothwall Express for packet filtering and firewall
management, including web filtering and network monitoring.

Shorewall: Utilizing Shorewall for configuring and managing firewall policies and rules on
Linux-based systems.

9.9 Password Hashing and Cracking Tools (Ethical Use)

Hashcat: Using Hashcat for password cracking, including brute-force attacks, dictionary
attacks, and hash type identification.

John the Ripper: Implementing John the Ripper for password cracking and hash analysis,
including support for various hash algorithms and encryption schemes.

Cain and Abel: Employing Cain and Abel for password recovery and cracking, including
support for multiple hash types and attack methods.

Hydra: Utilizing Hydra for network protocol password cracking, including support for various
protocols and parallel attacks.
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e Ophcrack: Using Ophcrack for Windows password recovery, including rainbow table-based

attacks and pre- configured tables.
9.10 Open-Source Forensics Tools

e Autopsy: Using Autopsy for digital forensics, including file system analysis, data recovery,
and evidence collection.

e Sleuth Kit: Implementing Sleuth Kit for forensic analysis of disk images and file systems,
including command-line tools and integration with Autopsy.

e Volatility: Employing Volatility for memory forensics, including analysis of RAM dumps and
detection of malware and rootkits.

e Plaso: Using Plaso for timeline analysis and data extraction from various forensic sources,
including log files and file systems.

e X1 Search: Exploring X1 Search for advanced search and indexing capabilities in forensic
investigations.

Module 10: Securing the Future

10.1 Emerging Cyber Threats and Trends
e Overview of Emerging Threats: Understanding new and evolving cyber threats, including
ransomware, advanced persistent threats (APTs), and state-sponsored attacks.
e Threat Evolution: Examining how cyber threats have evolved over time and what trends are
shaping future threats.
e Attack Vectors and Techniques: Identifying new attack vectors and techniques used by
threat actors, such as zero- day exploits and supply chain attacks.
e Impact of Emerging Threats: Assessing the potential impact of emerging threats on
organizations, including financial, operational, and reputational damage.
e Staying Ahead of Threats: Strategies for staying ahead of emerging threats, including threat
intelligence, research, and continuous monitoring.
10.2 Artificial Intelligence and Machine Learning in Cybersecurity
e Al and ML Fundamentals: Understanding the basics of artificial intelligence (Al) and machine
learning (ML), including key concepts and techniques.
e Applications in Cybersecurity: Exploring how Al and ML are applied to various aspects of
cybersecurity, such as threat detection, incident response, and risk assessment.
e Challenges and Limitations: Identifying the challenges and limitations of using Al and ML in
cybersecurity, including data quality, model accuracy, and ethical considerations.
e Future Trends: Examining future trends and advancements in Al and ML that could impact
cybersecurity practices.
e Case Studies: Reviewing case studies of organizations that have successfully integrated Al
and ML into their cybersecurity strategies.
10.3 Blockchain for Security
e Blockchain Basics: Understanding the fundamentals of blockchain technology, including its
structure, consensus mechanisms, and use cases.
e Blockchain in Cybersecurity: Exploring how blockchain can enhance cybersecurity through
applications such as secure transactions, identity management, and data integrity.
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e Smart Contracts: Learning about smart contracts and their role in automating and securing
transactions and processes.

e Challenges and Limitations: Identifying challenges and limitations of using blockchain for
security, including scalability, privacy, and integration issues.

e Real-World Examples: Examining real-world examples of blockchain applications in
cybersecurity, including use cases in financial services, supply chain management, and data
protection.

10.4 Internet of Things (IoT) Security

e |oT Overview: Understanding the Internet of Things (loT) and its various components,
including connected devices, sensors, and networks.

e |oT Security Challenges: Identifying security challenges specific to loT, such as device
vulnerabilities, network security, and data privacy.

e Securing loT Devices: Strategies for securing loT devices, including secure design principles,
firmware updates, and access control.

e |loT Network Security: Implementing network security measures for loT environments,
including segmentation, encryption, and monitoring.

e (Case Studies and Best Practices: Reviewing case studies of loT security breaches and best
practices for securing loT systems.

10.5 Cloud Security

e Cloud Computing Basics: Understanding the fundamentals of cloud computing, including
service models (laaS, Paa$, SaaS) and deployment models (public, private, hybrid).

e Cloud Security Risks: Identifying security risks associated with cloud computing, such as
data breaches, misconfigurations, and insider threats.

e Cloud Security Controls: Implementing security controls for cloud environments, including
encryption, access management, and monitoring.

e Compliance and Standards: Understanding compliance requirements and security standards
for cloud services, such as GDPR, HIPAA, and ISO/IEC 27001.

e Case Studies and Best Practices: Examining case studies of cloud security incidents and
best practices for securing cloud environments.

10.6 Quantum Computing and its Impact on Security

e Quantum Computing Basics: Understanding the fundamentals of quantum computing,
including quantum bits (qubits), superposition, and entanglement.

e Quantum Threats to Cryptography: Exploring how quantum computing could impact existing
cryptographic algorithms and protocols, such as RSA and AES.

e Post-Quantum Cryptography: Learning about post-quantum cryptography and the
development of quantum- resistant algorithms to secure data against quantum attacks.

e Quantum Key Distribution: Understanding quantum key distribution (QKD) and its potential to
enhance secure communication.

e Future Implications: Examining the future implications of quantum computing for
cybersecurity and preparing for a post-quantum world.

10.7 Cybersecurity in Critical Infrastructure

e Critical Infrastructure Overview: Understanding what constitutes critical infrastructure and its

importance to national and global security.
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Cybersecurity Risks: Identifying cybersecurity risks specific to critical infrastructure sectors,
including energy, transportation, and healthcare.

Protective Measures: Implementing protective measures for critical infrastructure, including
risk assessments, incident response, and resilience planning.

Regulations and Standards: Understanding regulations and standards for protecting critical
infrastructure, such as NERC CIP and NIST standards.

Case Studies and Best Practices: Reviewing case studies of cybersecurity incidents in
critical infrastructure and best practices for safeguarding these essential systems.

10.8 Cryptography and Secure Hashing

Cryptography Fundamentals: Understanding the basics of cryptography, including
encryption, decryption, and cryptographic algorithms.

Symmetric and Asymmetric Encryption: Exploring symmetric and asymmetric encryption
methods, including their use cases and strengths.

Secure Hash Functions: Learning about secure hash functions, such as SHA-256, and their
role in data integrity and authentication.

Cryptographic Protocols: Understanding cryptographic protocols, including TLS/SSL, and
their role in securing communications.

Challenges and Future Trends: Identifying challenges in cryptography, such as key
management and algorithm vulnerabilities, and exploring future trends in cryptographic
research.

10.9 Cyber Security Awareness and Training for Users

Importance of Cybersecurity Awareness: Understanding the role of user awareness in
maintaining a secure environment and preventing cyber incidents.

Training Programs: Designing and implementing cybersecurity training programs for users,
including topics such as phishing, password security, and safe browsing practices.
Behavioral Change Strategies: Utilizing strategies to change user behavior and promote a
culture of security within the organization.

Measuring Effectiveness: Evaluating the effectiveness of cybersecurity awareness programs
through assessments, quizzes, and simulated attacks.

Ongoing Education: Providing ongoing education and updates to keep users informed about
the latest threats and best practices.

10.10 Continuous Security Monitoring and Improvement

Continuous Monitoring: Implementing continuous security monitoring practices, including
real-time alerts, log analysis, and network monitoring.

Incident Detection and Response: Enhancing incident detection and response capabilities
through continuous monitoring and automated alerting systems.

Security Metrics and Reporting: Establishing security metrics and reporting mechanisms to
track and evaluate the effectiveness of security measures.

Continuous Improvement: Applying continuous improvement principles to cybersecurity
practices, including regular reviews, updates, and assessments.

Emerging Technologies and Trends: Staying informed about emerging technologies and
trends that can impact continuous security monitoring and improvement.
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Module 11: Capstone Project

11.7 Introduction

Overview of Capstone Project: Understanding the purpose and objectives of the capstone
project, including its role in synthesizing and applying knowledge gained throughout the
course.

Project Scope and Expectations: Defining the scope of the capstone project, including
project requirements, deliverables, and evaluation criteria.

Project Phases: Outlining the phases of the capstone project, including planning, research,
implementation, and presentation.

Team Dynamics: Discussing the importance of teamwork and collaboration, including roles,
responsibilities, and effective communication.

Resources and Support: Identifying available resources and support, such as mentors,
research materials, and tools, to aid in the successful completion of the project.

11.2 Use Cases: Al in Cybersecurity

Al for Threat Detection: Exploring use cases where Al is applied to detect and analyze
threats, such as anomaly detection, behavior analysis, and predictive analytics.

Al for Incident Response: Examining how Al can enhance incident response through
automated analysis, decision- making support, and incident prioritization.

Al in Vulnerability Management: Analyzing use cases of Al in identifying, assessing, and
managing vulnerabilities, including automated scanning and risk assessment.

Al for Security Automation: Investigating how Al can be used to automate repetitive security
tasks, such as log analysis, alert management, and response actions.

Al for Threat Intelligence: Understanding how Al contributes to threat intelligence by
analyzing large volumes of data, identifying emerging threats, and generating actionable
insights.

11.3 Outcome Presentation

Project Documentation: Preparing comprehensive documentation of the capstone project,
including objectives, methodology, findings, and conclusions.

Presentation Preparation: Creating a compelling presentation that summarizes the project,
including key insights, challenges faced, and solutions implemented.

Presentation Skills: Developing effective presentation skills, including clear communication,
visual aids, and addressing questions from the audience.

Feedback and Evaluation: Receiving feedback from peers, mentors, and evaluators to assess
the project’s success and areas for improvement.

Project Reflection: Reflecting on the project experience, including lessons learned, personal
growth, and how the project has contributed to overall learning and skill development.

WHY TRAIN WITH SUNSET LEARNING INSTITUTE?

Sunset

Learning Institute (SLI) has been an innovative leader in developing and delivering authorized

technical training since 1996. Our goal is to help our customers optimize their technology Investments
by providing convenient, high quality technical training that our customers can rely on. We empower
students to master their desired technologies for their unique environments.
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