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Introduction to Cryptography

Cryptography defined as the art of secret writing

Focuses on securing communication and data

Encapsulates Encryption and Decryption processes

Key components include Plaintext, Ciphertext, Keys, and Algorithms

Synchronous vs. Asynchronous operations

Symmetric and Asymmetric encryption methods

Introduction to Digital Signatures and Certificates



Cryptography Concepts

1 Encryption: Conversion of plaintext to ciphertext

2 Decryption: Reversing ciphertext back to plaintext

3 Key: Essential parameter for encryption/decryption

4 Symmetric Encryption: Same key for encrypting/decrypting

5 Asymmetric Encryption: Public and Private key pair used

6 Digital Signature: Ensures sender authenticity and message integrity

7 Hash Functions: Validates message integrity via hash value comparison



Cryptosystems and Cryptanalysis

Cryptosystems: Components

enabling encryption (algorithm,

key, management functions)

Cryptanalysis: Science of breaking

ciphertext without key knowledge

Key Clustering: Different keys

generate same plaintext

Keyspace: Possible key variations

for an algorithm

Algorithm/Cipher: Mathematical

function for data

encryption/decryption



Cryptography Historical Perspective

Earliest Ciphers: Substitution ciphers, replacing characters

Mono-Alphabetic: Using one alphabet in substitution

Polyalphabetic: Multiple alphabets for substitution

Scytale Cipher: Ancient Greek tool for message encryption

Caesar's Cipher: Alphabetic shift of 3 places

Vingenere Cipher: Uses shifted alphabets for encryption

Kerchoff's Principle: Algorithm known, key is secret



Cryptosystem Features and Encryption
Systems

Cryptosystems: Blend of software, algorithms, keys and protocols

Encryption provides confidentiality, authentication, and integrity, but not

availability

Running Key Cipher: Book-based key cipher

Concealment Cipher: Plaintext hidden within other material

Substitution and Transposition Ciphers: Modify messages to obscure content



Symmetric and Asymmetric Algorithms

1 Symmetric Algorithms: Key remains secret between two parties, vulnerable

to certain attacks

2 Asymmetric Algorithms: Employs a public/private key pair, secure against

eavesdropping, provides nonrepudiation

3 Hybrid Ciphers: Blend both algorithm types offering confidentiality,

authentication, nonrepudiation



Detailed Asymmetric Algorithms

Diffie-Hellman: Key agreement algorithm

RSA: Popular for encryption, digital signatures, secure key exchange

El Gamal, ECC, Knapsack: Asymmetric systems providing security features

Zero-Knowledge Proof: Minimizes disclosed information



Message Integrity and Digital Signatures

Ensuring unchanged messages with parity bits, checksums, and CRC

Hash Functions: Creating unique hash values for message integrity

Digital Signatures: Hash encrypted with sender’s private key

Public Key Infrastructure: Manages and distributes public keys



Key Management and Trusted Platform
Module

Key Management: Protects keys during creation, distribution, and storage

Trusted Platform Module (TPM): Hardware-based security chip for managing

cryptographic keys and processes



Encryption Communication and Internet
Security

1 Link vs. End-to-End Encryption: Protects data on communication links or

throughout the entire network path

2 Email Security with PGP and S/MIME for encryption and digital signing

3 IPsec: Secures communications between devices

4 SSL/TSL: Ensures secure web communications

5 Quantum Cryptography: Advanced encryption with eavesdropping

detection



Attacks and Countermeasures

Passive vs. Active Attacks: Eavesdropping vs. Message modification

Techniques used in cryptanalysis: Brute force, frequency analysis, chosen

plaintext/ciphertext attacks

Defenses against attacks: Encryption algorithm design, careful key

management, and user education



Environmental and Physical Security

Fire Detection/Suppression: Heat,

smoke, and flame detection;

various suppression methods

Power Issues: Surge, brownout,

fault, blackout, sag management

Equipment Security: Tampering,

encryption, inventory, and

protection protocols

Personnel Security: Human

resources protection with

Occupant Emergency Plans



Information Security Buzz
Discover more at our InfoSec Knowledge Hub


