
Now that we have digital signatures, let's revisit the question of key exchange (with active security)
#ice Bob

-

completely vulnerable to an active↓ ↓ & network adversary that can intercept and inject packets
gxy gXy

In addition
,
should guarantee that one compromised session should not affect other best sessions

-

Alice> Eve should not compromise security of Alice- Bob

Authenticated key exchange (AKE) : provides ecurity against active adversaries

-

Requires a "root of trust" (certificate authority)
->We need some binding between keys and identities

CominSetupatast for durationofValidity pre in

- Certificates typically have the following format (X509) :
-

Subject Centity being authenticated(
- Public key (public key for subject for signature scheme (
- CA : identity of the CA issuing the certificate

- Validity dates for certificate
- CA's signature on certificate -> the browser and operating system have a set of hard-coded

certificate authorities and their respective public keys
Cusually several hundred authorities)

[public-key infrastructure (PKI)]
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Basic flow of Diffie-Hellman based AKE :
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check O is signature on (g . gY, go , pkBank)
under pkBank is the public key identified by certians

Sutrition: certbank identifies Server as Bank (with plank
o binds the session parameters (g , g*, gG) to

the public key identified by certank

#nof protocol : Alice knows she is talking to Bank (but not vice versa!)

"one-sided AKE" - most common mode on the web

↳
Basis of TLS 1. 3 handshake ("one-sided" AKE) ALWAYS USE TLS 1 .3 - Don't invent your own

ARE protocol !

# -
older systems / foreign systems

MentHello : List of supported ciphersuites L may prefer different
leg ., AES-GCM-128, AES-GCM-256) ciphers-Possible TLS extensions older versions of

(DH ky-Suave/ &ver Hello : Chosen ciphersuite TLS vulnerable toCertificate

- /Application layer secured using unidirection keys
cipher downgrade attacks

kA- B and kB+ A

In TLS 1
.
3
,
the only long-term secret on the server is a singing key. This is critical for

achieving forward secrecy .

Forward Secrecy : compromise of server in the future anot affect secrecy of sessions in the past
-
In TLS

,
server secret is a signing key-fresh Diffie-Hellman secret used for each session is fresh ("ephemeral")

Compromising signing key allows impersonation of server
,
but does not break secrecy of past sessions

-
As we will see

,
not all AKE protocols provide forward secrecy

Alternative (using PKE) : supposeserveae
has certificate authenticating a public key for a PKE scheme (CCA-secure) :

/  ,Tak/Skink &
Yields statically-secure authenticated key agreement

(no forward secrecy)
(rk) =Decrypt (skBank, c) Compromise of skBank compromises past
check that r =r

Sessions


