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-A SecurID : stateful token (counter incremented by pressing
button on token)

-> State is cumbersome - need to maintain consistency between client/server

-GoogleAuthenticator : time-based OTP : counter replaced by current time window (e.g ., 30-second window)
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- Verification key can be public (credential is preimage
of vK)

↳ Can support bounded number of authentications (at most u) - need to update key aftera logins
-

-> Output needs to be large (280 bits or 128 bits) since password is the put/output to the hash function
-

Naively , client has to evaluate H
many times

per authentication (vO(n) times)

↳ Can reduce to Ollogn) hash evaluations in an amortized sense by storing Ollogn) entries along the hash chain
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"Commitment" client will prove knowledge of X

"challenge" -creag
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"response" -

Protocols with this structure called a G-protocol (also require that verifier's challenge is a random string)

-rectness : ga - grext = g+(gx)t = u . ht

- will relax later

Security against passive adversaries : suppose A can break security with probability 1 :
-

Algorithm A can request authentication transcripts ,
so reduction must simulate these
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need to "extract" the discrete z = v + +x where rE*p

To extract
, algorithm B will "reset" state of algorith A to (*)
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Namely , algorithm B runs A to get a transcript (n** zi) if A succeeds w. p. 1 , the
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In general , if A succeeds wop. E
,
then algorithm B succeeds w .p. 32-E/p H

E "rewinding lemma"] z ,* - zz
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We refer to this
property as a "proof of knowledge"

->
Any client that succeeds in this protocol with good probability must in fact know X.

Is this protocol secure against an active adversary
?["fake ATM machine"/"credit card skimmer" I

Active adversary is able to first impersonate the server (i .e., interact with the client in an arbitrary manner)

and afterwards
,
it tries to authenticate to the server (without further assistance from the client)

It is not known whether Schnoor's identification protocol is secure against active adversaries !


