4.2 Lesson: Symmetric and Asymmetric Encryption

Cryptography is a cornerstone of modern data security, employing various methods to ensure the
confidentiality, integrity, and authenticity of information. Among the most prevalent techniques
are symmetric and asymmetric encryption, each serving distinct purposes and operating under

different principles.

Symmetric Encryption: In symmetric encryption, the same key is used for both the encryption
and decryption processes. This means that both parties involved must securely exchange the
secret key before communication can begin. The primary advantage of symmetric encryption lies
in its speed; it tends to be much faster than asymmetric encryption due to less complex
mathematical computations involved. Common algorithms include Advanced Encryption
Standard (AES), Data Encryption Standard (DES), and Triple DES (3DES). However, the major
challenge within symmetric systems is key management. If a malicious actor gains access to the

shared key, they can easily decrypt any intercepted messages, compromising data security.

Asymmetric Encryption: Contrastingly, asymmetric encryption employs two keys: a public key
and a private key. The public key is freely distributed and used for encrypting messages, while
the private key is kept confidential by the recipient and utilized for decrypting those messages.
This dual-key system facilitates secure communications without requiring prior sharing of secret
keys between parties. Notable algorithms include RSA (Rivest—Shamir—Adleman) and ECC
(Elliptic Curve Cryptography). While this method significantly enhances security by addressing
some of the issues present in symmetric systems—such as eliminating the need to share sensitive

keys—it generally operates at a slower pace due to its computational complexity.

In practice, many secure systems leverage both types of encryption—a hybrid approach where
asymmetric algorithms are used initially for secure key exchange, followed by symmetric

algorithms for efficient bulk data transmission.

Understanding these two types of encryption mechanisms allows organisations to apply suitable

methods based on their specific needs for speed versus security in their communication channels.



