CSCT 1545 APFh‘ed Crmogm‘ﬂ\\{_

This Lecture .

+ Secure Havdware: HSM

+ Introduction to Serure Multi- Pav1—3 ComFufaﬁm
‘ Feustlatl&’rt‘ Results of MPC
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Secue Malti-Pacty Computation

Mice
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Second date ?

fleyy=xny

Who s richer ?

Mutual friends ?
£(x.Y) = X nY
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AFF\tc,o»ﬁw\S:

— Passward Breach Alert (Chrome /Ficefox / Azure /105 Kexchoin)
— Privawy - Preserving Gomtact Traing foe Couid-4 (Apple % Gomgle)
- Ads Conversion MesSurements [ Fersonadized Ao\vex’dsivxg (C‘,\oo%\q_ / {\«z,\—a)



Secure Multi- Pmﬂl‘ CQmPAﬂﬁon (MPL)




Secure Multi- Pmﬂl‘ CQmPAﬂﬁon (MPL)

A?F\tc,o»ﬁw\s:

- Pﬂvaug-?rz,em ving Tavewtors Ma’(dm\% J.P M«gm)
— Setup Cevemony Yo Sewurely genenote (RS (Zeash)
— Drstributed Y@ﬂ Monoge mewt (Unbouwnsl / Cotnbase)
- Fedeniteal Leavning ( Gosgle Keyboard  Searth Sugdestinm)
= Auctims (Danish sugar beet auction)

- Poston ﬁw\olox Wnfe  gop (Boston Wawmen's \/\)orkfw& Counci\ )

- Q-\—\m\g / Am\beis on Meica\l Pokon
- Frowd / l\/\onz\1 Laumolm‘na Detetkion (bm\\ns)
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O (| Fa\"‘"% P\; Pz, "',Pn
with private Invwd's N, Mo, *, Nn
y Fubh‘b
' Joiml’h* OOW\\w.’m {-(/x., M, e, ’x\r\)

* Communitation

Authomticotmal e Cure Pﬂ\k—h-fﬁ&k chownels between 2ot ‘m’tr (P, Pj)
(Somutimes aleo assume broadeast chamnel)

* The O\O\\IQNGG\‘\% Cow “(mmrl'" QA Subset 0“ Ho \>av\'\\u
(eg. ax most ¢ paviies)

Whek propurtios do we wont ?
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« (ovretdiness: The ‘Funv\'iom D} ODM\?mTzol comvHAa/,
‘Pivay. Only the owtpat 5 revealesl
‘ Iv\oltrwo(m 0{3 Inyvd's: Pavties comnet choote i v\fwl's dzfemol\‘vg om othart'

in

' Sewr(h& with  Abovt: Adwxsarta mow, “obort" the protocel.
ten (Vrszﬁ% }\onu,{— th‘e,s -fwm reu,tvfwd Ha WM)

. Forrnesy . I&Z one Farha eltives,  Qutput, Han all reeave  Owtput. t<d
o Guaranteed OMN’ D&QXW%(GOD% Howest Pavties a\wmgs Yeluve owl?wt t< %



Adversary’s Powex
Alowed advexsarind behavior -
+ Semi—horest [ ?aectw,/ honest —but - Curiows -
Follow He Pwkoc»\ aluvr?f\—?w kovnes'\—lla,
bt try o extrack more Tnormation by Tngpecting transuript.
* Molitiows [active.
Con deviare avb\‘haﬁlta frwx the. Yw\-ooo\ desuription.

Mvmsuv‘a 's C»mYuﬁl\g Powex
+ Unbownded C,omrv«ﬁvx power = Iv\fnm\ﬂwx-ﬂurzﬁc (IT) Q.Wn"c-a

+ PPT bounded = Computttiond Sewurity
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Smi—homest MPCL fov any funckim with t<n
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maliciows MPC for any funckion with ben (Seeurity w/ abort)

B%MTW\-TK&MM ) me\%: ( honest major: *3)
Semi—honest / madi Clons MPpC ”F?v any -Fw\ul‘?m with t<h

V\Q&%Ara
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Semi-honest OT
(OT pretocet thots seoure

agoanst semi-honest adv.)

&
Semi —honest  2pc Semi —honest  MPpC
fw any «]—’w\uﬁm ‘fw any -chﬁm
Cut-and- chooge GMW (Mqu
wrth  commitments with P
\v/ \v/
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