CSCT 1545 APFh‘ed Crmogm‘ﬂ\\{_

Thie Lecture -
+ Pagsisord - Based Awm»d’i&xﬁm (Conﬁmwl)

y Puﬂtna N Toaefckw Secmre Authenticotrion

- Coqr gfw:lg: C-mur Choct



One-Sided Setmre  Awthenkitotion

(VK. SKe) &~ Gen(1™)
Uger o Sexver

d
i Diffie—Hellman key Exthange §3
4 7 & \
9" vk, X594 9>
{ Hodn || Hogn
4 K
(ke k) (ke, k)

Authunticated  Encryption
(Enorypt-than— MAL)

&




MLELC_QEJMA_ public
A

Rost CA (VK ,8K) «Gen (1D

Ceytl. € é§«‘3«a§K(VK1.>

Vv
Lntermediate CA1L  (VKi, SK) e Gen (L)

< wtz = (Vki' (S ég?aﬂ/ig“(\lkt) )
L sz(,h%f:(msn(vk
Interwecliate CAZ (VK 5K) e Gen (1Y)

Certe,, = [ VK, 6$§‘\3"‘$\L(VK’-)
! VK , Glbg\zvgn(vkz)

(g

hm Y
(Vks, SK) —Gun(1® T Short - bived_convificntes ?




Eassmgro\ - Bagd Authemticotion

Uger
i Sexver
D, ‘ g
’ Pt worol S\amm?
= H (Fmssv\mol)
ID h

A\

Store (ID, h)

Lo%\‘ n
D, | e

WV

A-l-\o\c\ﬁs 7



User Sexvey

0 %

ID,  paswerd >4y
h=H (possword) IV h S
Store (ID, h)
Login
ID, h

WV

h'= Hlpwd!)



Uer Server
IV,  passwerd Siﬂm?
k?— H (FMQSWOM) ID, k -
Store ((ID, K)
k'__, H (PN 0")

(preprocessivg )



Uger Servey
% Signwp g
ID,  prsswordd IRy, > S/W
salt <t $o,1)
¢ Salt

h= H{password 1 salt)

Stoe (TP, Salt, h)
Lo%\‘ n?
1D

Solt

N

h= H(Fasswo\ llsalt) W= H (pwa'||sait)

S
~

\M\\A\ doer it ‘\L\F [



Sﬂi&l’e_]zpv

USer
Server
i S Q
IV, password JRY, - %
4 S
y2 Salt Salt < $o,1)
h= H(Fasswdl\%\t) X Io-12
> peppert o1y’
K= H kIl pepper)
Login? Stove (TP, Salt,/ W)
1V _
. salt
h= H(password l1salt)
h

\'/

Why doer \\d? B




Slow Hash Functions
‘ Cow?wkxl’?w—he_mj hash -fwwt?ow
\’»’ Oom‘?osc. CHA26b n & (ertoun WY .
AWIMTW—QFu,{fFL Ivd’egmﬁml (rewt (ASTC) = blockehsin m\‘v\iv\i

+ Mewory —hard howsh fwu\'\‘m
> SCX\/?‘\'



Two— teotion (2

USer Sexver
Q Sigvp %
ID /l28
ID,  prcswerd 7 qaltd §o,1)
¢ Salt
h= H(Fasswdl\sa\t) )‘:\M - N PQFW & 5o, 1>l?
O SMs f K™= H(h [l pepper)
® app- generated Code Store (ID, Salt,R), phonet
e 4 rdogf o)
Y —
l:m (ime) = OWhpwt Freed (time) = OWkput
P‘U&b\'ﬂ“&bm -?\mbhw

How wowd you design 2



Puﬁvs it ‘Toggkaz Sewnre  Authenticotion
Seyvey public (X.54 Cortificote)

¢
% (Vks. SKs) & Gron (4™

Mice Peb
i < A\i\‘ﬂ\mﬁm\'{o{ 5 g
\LON\ ‘E'xww&e
(Vka, SKa) & Gen(1™) (Vks, SKe) e~ Gen (1D)

Certp Coxte



One-Sided Setmre  Awthenkitotion

(Vks, SKs) e Gen (2D
Ak o

q Server

i Diffie—Hellman key Exthange i
\ P 6 \V
6anp %ab
{, Hogn {, Hogn
€ R €

(ke ko) Authunticated Encryption (ke k)

Signap / Login
¢
(VK. SKn) &« Gen (L) VK

Curty & S‘\%"‘s\d\’kﬁ)




~ -~
-

(VkA. sKA) 9’&0\(1") ; Certp (Vks, sks) é—G,m(i,\); Certy
Ak 6aeSPnnle) i”tg Vfyld )21 Bob
, ba
% Diffie— Hellman key Exthange %
¢
, b § : b )
ﬂlﬁ\» Vr§ \‘%@ €p)=1 ﬁwt: R ) %ﬂb
{, Hogn {, Hogn
K K
(ki, KL) (ki, K‘l—)

>

Aurhundicoted Enoryyﬁam
(Ehuﬂf—ﬂw\ - MAC)

&




ts50g] A (egpim)
Sevver ¢l"“Wf- (X.5¢ Cortificate)
% (Vks, SKs) e~ Genl1M)




_C’lrou? Chox ?

Seyver JWWC (X.5¢ Cortificate)
% (Vks, SKs) e~ Gron(4)

How would you design o 2



