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Introduction

Digital Signatures and Digital
Certificates are essential components
of modern information security
systems

They enable secure authentication,
integrity, and non-repudiation of digital

Mmessages and transactions

This lecture covers the basics of digital
signatures and digital certificates,
including their definitions,
components, and applications







How Digital Signatures work

The process of creating a digital signature involves:

e Applying a mathematical function to the digital message or document to produce a unique hash
value

e Encrypting the hash value with the signer's private key to produce a digital signature

e Appending the digital signature to the original message or document and sending it to the
recipient.

mmmm | e process of verifying a digital signature involves:

e Decrypting the digital signature using the signer's public key to obtain the hash value
e Computing the hash value of the received message or document
e Comparing the computed hash value with the decrypted hash value

e If the hash values match, the recipient knows that the message has not been tampered with and
that the signer is authentic.
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Digital Certificates:

0 Digital Certificates are electronic documents that bind a public key to a
E specific identity (e.g., a person, an orgahization, a device)

2 They provide a way to verify the authenticity and integrity of a public key and
its associated identity.

@ Digital certificates are issued by Certificate Authorities (CAs), which are
trusted third-party entities that verify the identity of the certificate holder.



How Digital Certificates work

s | he components of a digital certificate include:

e |ssuer Name: the name of the Certificate Authority that issued the certificate

e Subject Name: the name of the certificate holder (e.g., a person, an organization, a device)
e Public Key: the public key associated with the certificate holder's identity

e Validity Period: the period of time during which the certificate is valid

e Digital Signature: the digital signature of the Certificate Authority, which verifies the authenticity and
integrity of the certificate.

The process of using a digital certificate involves:

e Obtaining the digital certificate of the communication partner

e Verifying the digital certificate by checking that it was issued by a trusted Certificate Authority and that
the public key in the certificate matches the public key used by the communication partner

e Using the digital certificate to encrypt messages to the communication partner and verify digital
signatures from the communication partner.




Digital Signatures and Digital Certificates are
used in various applications, including:

e Secure email communication

e Online banking and financial transactions
e Digital contracts and agreements

e E-commerce transactions

e Software and firmware updates.

They provide a secure and reliable
mechanism for ensuring the authenticity,
integrity, and non-repudiation of digital
messages and transactions.

Applications of Digital

Certificates:




Conclusion:

Digital Signatures and Digital Certificates are
essential components of modern information
security systems.

They provide a-way to securely authenticate,

verify, and sigh digital messages and transactions.

Understanding the basic concepts and
applications of digital signatures and digital
certificates is crucial for information security
professionals
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