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Data Encryption

Introduction to Data Encryption

. Definition and importance of data encryption
. Goals and objectives of data encryption
. Overview of encryption algorithms and techniques

Cryptography Fundamentals

. Basics of cryptography (encryption, decryption, key
management)

- Symmetric vs. asymmetric encryption

. Hashing and digital signatures

Symmetric Encryption Algorithms

. Overview of symmetric encryption algorithms (e.g., AES, DES)
. Modes of operation (ECB, CBC, CTR)
. Implementing symmetric encryption in practice

Asymmetric Encryption Algorithms

. Overview of asymmetric encryption algorithms (e.g., RSA,

ECC)
. Key exchange protocols (Diffie-Hellman, ECDH)



. Implementing asymmetric encryption in practice
Key Management

. Principles of key management
. Key generation, storage, and distribution
. Key rotation and lifecycle management

Data at Rest Encryption

. Encrypting data stored in databases and file systems
. Techniques for securing sensitive information at rest
. Best practices for data encryption in storage environments

Data in Transit Encryption

. Securing data transmission over networks

. Transport Layer Security (TLS) and Secure Socket Layer (SSL)

. Implementing HTTPS and other secure communication
protocols

Application Layer Encryption

. End-to-end encryption in applications
. Encryption APIs and libraries (e.g., OpenSSL, Bouncy Castle)
. Integrating encryption into application development

Database Encryption

. Database encryption options (transparent vs. column-level
encryption)

. Encrypting data at the database level (e.g., SQL Server, Oracle)

. Managing encrypted data in databases

Cloud Encryption

. Encrypting data in cloud environments (laaS, PaaS, SaaS)



. Cloud provider encryption options (e.g., AWS KMS, Azure Key
Vault)
. Encryption best practices for cloud storage and services

Mobile Device Encryption

« Encryption on mobile devices (i0S, Android)
. Mobile device management (MDM) and encryption policies
. Securing data on mobile applications

Compliance and Regulatory Requirements

. Overview of data protection regulations (e.g., GDPR, HIPAA)
. Compliance frameworks and encryption requirements
. Implementing encryption to meet regulatory standards

Encryption Performance and Scalability

. Performance considerations in encryption (latency, throughput)
. Scalability challenges and solutions in encrypted environments
. Optimizing encryption for high-performance applications

Cryptographic Attacks and Countermeasures

. Common cryptographic attacks (e.g., brute force, side-channel)
. Countermeasures and defense techniques
. Continuous monitoring and threat detection

Ethical and Legal Considerations

. Ethical implications of data encryption
. Legal aspects of encryption and data privacy laws
. Encryption policies and governance frameworks



Emerging Trends in Data Encryption

. Quantum computing and its impact on encryption
. Advances in encryption technologies and algorithms
. Future directions in data encryption research

Case Studies and Practical Applications

. Real-world examples of successful encryption implementations
. Hands-on exercises and simulations
. Analyzing case studies to understand encryption best practices

Capstone Project (if applicable)

. Design and implementation of a data encryption strategy
. Project-based learning with mentorship and feedback
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