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Evolution of encryption

Introduction

Encryption has been around for centuries, but its evolution over the past few decades has been exponential.
Encryption has become an essential part of our daily lives with the rise of the digital age. From online transactions to
social media posts, encryption protects data and keeps it safe.

This reading will explore the evolution of encryption, its rapid expansion, and its importance in today's world. This
reading also discusses the formation of encryption standards and web protocols.

The evolution of encryption

The evolution of encryption dates back to ancient times, where it was used to transmit messages securely. The earliest
known example of encryption is the Caesar cipher, which was invented by Julius Caesar to encrypt his military
messages. This cipher involved shifting each letter of the alphabet a certain number of places down the alphabet.
While this method was relatively simple, it was effective in securing the messages from the enemy.

As technology progressed, so did the complexity of encryption methods. In the 20th century, encryption technology
became more advanced, and machines were developed to encrypt messages automatically. One such machine was the
German Enigma machine, which was used during World War Il to encrypt messages. The Enigma machine used a
combination of mechanical and electrical parts to generate encryption keys, making it almost impossible to crack.

The rapid expansion of encryption

Today, encryption is used in almost every aspect of the digital world, from securing online transactions to protecting
sensitive data such as online banking information, credit card details and communications from social media.

Encryption has become so widespread that it is often taken for granted. However, it is essential to understand that
without encryption, everyone would be more vulnerable to cyberattacks. The use of encryption has grown rapidly, and
itis now an integral part of our daily lives.

Data Encryption Standard (DES)

In the 1970s, the Data Encryption Standard (DES) was developed by the US government to provide secure
communication between its agencies. DES used a key of 56 bits and, with the advancement in technology, the DES
became vulnerable to attacks, and a more secure encryption algorithm was needed.

Advanced Encryption Standard (AES)

To address this vulnerability, the Advanced Encryption Standard (AES) was developed in the late 1990s. AES is a
symmetric encryption algorithm, which means that the same key is used to encrypt and decrypt the data. It breaks
data into smaller chunks of 128 hits and encrypts each block separately with a key size of 128, 192, or 256 bits, a
technique known as a block cipher. AES is now considered to be one of the most secure encryption algorithms in use
today.

To understand how AES works, let's say Sam has a recipe for her famous ice cream that she wants to keep secret. Sam
uses AES to encrypt her recipe. The recipe is first broken up into blocks of a fixed size. Each block is then encrypted
using a key. This means that Sam'’s recipe is split into thousands of individually encrypted blocks which are then put
together and encrypted as a whole. The key is a secret code that is used to encrypt and decrypt the data. Only Sam has
the key to decrypt the recipe. This ensures that her recipe remains a secret.
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Public key cryptography

Another important development in encryption was the creation of public key cryptography. In traditional symmetric
key encryption, both the sender and receiver must have access to the same key. However, with public-key encryption,
each user has a public and private key. The public key can be shared with anyone, while the private key is kept secret.
This allows for secure communication without the need to share a secret key.

Rivest-Shamir-Adleman (RSA)

RSA encryption is another widely used encryption technology. It is a public-key encryption algorithm that was invented
in 1977 by Ron Rivest, Adi Shamir, and Leonard Adleman. RSA encryption is based on mathematical functions with
large prime numbers, making it almost impossible to crack. It uses two keys, a public key and a private key, to encrypt
and decrypt data. The public key can be distributed to anyone who wants to send encrypted data, and the private key
is kept secret by the recipient. RSA encryption is widely used in digital signatures, secure email, and other applications
that reguire secure communication.
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To understand how RSA encryption works, let's consider Sam's Scoops once more. Sam wants to send a secret
message to her business partner, Sally. Sam uses RSA encryption to encrypt the message, generating a public and
private key pair. Sam shares the public key with Sally, who uses it to encrypt her response to Sam. Sam then uses her
private key to decrypt Sally's response.

Secure Sockets layer (SSL) and Transport Layer Security (TLS)

In addition to traditional encryption methods, the development of the internet has led to the creation of new
encryption protocols, such as SSL/TLS. S5L (Secure Sockets Layer) was developed by Netscape in the 1990s as a way to
secure online transactions. It was later replaced by TLS (Transport Layer Security), which is used to secure
communication between web servers and clients. SSL/TLS is used in a wide range of applications, including online
banking, e-commerce, and email. SSL/TLS uses a combination of symmetric and asymmetric encryption to provide
secure communication between two parties. The asymmetric encryption is used to establish a secure channel, and
symmetric encryption is used to encrypt the data that is transmitted over the channel.
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For instance, imagine that Sam wants to create an online store to sell her products. To ensure her customers'

transactions and sensitive information are secure, Sam uses SSL/TLS to protect her online store:
1. When a customer visits Sam's online store, their browser initiates a connection with Sam's server.
2. The server then sends its SSL/TLS certificate to the browser.

3. The browser verifies the certificate, and if it is valid, a secure connection is established between the browser and
the server.

All data exchanged between the browser and the server is encrypted, ensuring that it cannot be intercepted by an
attacker.

Cryptocurrencies and block chain

Cryptocurrencies, such as Bitcoin and Ethereum, have become increasingly popular in recent years. These digital
currencies use cryptography to secure and verify transactions.

For instance, Bitcoin secures transactions and prevents fraud by encrypting each transaction with a unique private key
that can only be decrypted by the intended recipient. Bitcoin also works through a system called blockchain. Each
block in the blockchain is encrypted and linked to the previous block, creating an unbreakable chain of information.
Blockchain technology is at the heart of cryptocurrencies and uses a decentralized or shared ledger that records all
transactions.

This technology is not only used for cryptocurrency, any data may be broken down and encrypted and then
transported in this way.
Conclusion

Encryption has evolved significantly over the years, from basic encryption methods like Caesar Cipher to complex
algorithms like AES, SSL/TLS, and RSA. Itis an essential part of the digital world, securing online transactions,
protecting sensitive information, and safeguarding digital identities. As individuals continue to rely more and more on
technology, the importance of encryption will only continue to grow.
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