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Obkviows Transq,cu (07)  GYic gowp € of order § with generntor g

H. & = fo4jt
Sender Receaver
Infm': W\o,mie%o,i’}a Input: ¢ € 3o, 1
act A-q .
4 Y g bet 2,
< 5=3‘>' A
ko- = H(E)
ky: = H ((%)a) Cto:= ke ®My
Cti:= kiOom

Om*«rwr.. Me.=ct.® H(Ab)

Thw I]C COH s hard in & and H s modeled as a random oracle,
Hom thie Pretocol S Seimi-henest SReure



Sale", (me, my), L)

Sender
INFMT: W\o,Wh.é%‘li?lQ
aet /2 A= g“ >
. Bdé
ko-= H(B")
Ke:= H ((%)a) Cto-= ke ®mo

Ct:= khom
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ke: = H (3“)

Sel1’ ¢ mo)

Ct'. i = ko@mo

Cti-c et {0,134
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Se(2% ¢, m) =

V?N\\R ((Mo, M), C, V\)

Acgume IPPT A that Can olu‘;’mdwsh A must be 1“%3"3 H(a‘“"“ ) Whn €=0

or H(ﬂ M) Whin C=1 with V\On«msl:\ e P‘babnh{j WLOG assume €=0.

We comstrut PPT B to brrak CDH  th the ramdom oracde moded.
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) 5 D a
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MPC fov any _]~E\_kr\0l‘?M with t< n-1 (GMW)
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e

-~ o Tl\rouxknud’ the pretocel, We keep the invariant:

I]C the ualue of the wire i VY ¢€50.1],
Hom the n parties hold an additive Seoret Showe of W

AND Eath party Fi holds & ronslom share V§ €01y st

n

W
@LVc =
e

a1 Ko 1y Amj (n-1) shaves ?wﬁfm?w tkzonﬂcal\a hide W



oy any _,—fﬂ\ul'u‘m with t< n-1 (GMW)
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———
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n
Each porty Fi holds o rovolom share Ve ef013 sit. @LV? ="
s

IV\FM"$:
For each input Wi, W
1{» it's f‘mw Favt\a |7\c with \‘v\lm” value Ve $o.13,
W $ n W _ W
Flt romoloml«d Ga\m\?lu, Vi %o, :fj st. gv; =V

\’%\ds Vi b party Py

XO0R gates -
n
te] GIVEN: © =0 @b =b
C 1:1 1=1
n
xor \ |? WANT: & st t@Lcc =C = a®b
o b G = mdh

fa {h]



ov_any funckion with t<n-1 (GMW)

MPC -
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———
Na X %3

n
Each porty Fi holds o rovolom share Ve ef013 sit. @LV? ="
s

AND gaes -
n n
ic;} él'VEN @m=& @LC= b
(& =1 L=t
n
ANDY |7 WANT . $ad st HC; =C=a-b
ﬂ‘ ‘b Ct = ?
faf th]
wapm.-

Fov eACh Owiput Wire W
Eoth party [i holds & ronslom share V§ €40, 13

\’Senols Vi & all parties

Each Fﬁvha Computes the value VW= é’v?






MPC fov any _,—fﬂ\uh‘m with t< n-1 (GMW)

Reshare % J:)_
Ihrtd: & €$0,1] Infma bj’ €$0.13
>
<
>
O\ATut Vi € {o,ii ) Outrut i € {01}

WANT: Random rc,Yjéﬁo,ii st. K+ 1j=deby (md2)

1) R rﬂmdomba samYlLS I et o1}
2) How t0 Qe 173 Learn j st Vc+r“)= a&-bj (mod 2) 7
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MPC fov any _,—fﬂ\ul'u‘m with t< n-1 (GMW)
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AND XOR

Eoth party P holds & rondlom shae V7 efo 4 st. vy =

oy
"
-

Iands:
For each inrvd' Wire W:

1{ it's fnm party P with Tnlml' value Ve $0.13,
FIL Wmoloml«a Sm?los V?tj—fo,:fj st té_\’vc“ ="

m \’%\ds Vi & party Pi.
XOR  gates -
il GIVEN. Sai=a  @k-b
X c
1 Xz 5 m ? WANT:  $ad st t@lﬁc =C=a®b
o G=0® k
fa] thy
AND gates - i X
fe] GIVEN: Q=4  Sh=b Outputs.
¢ 1= 1=
o WANT. fad sk éﬁc =C=4-b Fov each outpet wie w.
m 7 G en Eoch party fi holds & romolom shave v§ efo 1]
o o W w .
taj o a-b= ( flm - (??-ln) mod 2 Sends i all poties

Each party Compctes the Value v = év?



MPC fov any _,—fﬂ\ul-u‘m with t< n-1 (GMW)

Computactionad - Complexity 7
Ench party. O(#ANP'n & #XOR)

Communacation Comrlw.t\g?
Each party. O(H#AND ' n)

Round OOVV\I?\W‘l'S ?

l?i Fz
Round 1 J L\ J L\
Round 2 J L\ J L\
Round v J L\ Z L\

O (depth of AND gates)

b
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LN

LN



Given & Semi-honest Protoeel
Onee inputs £ randomness are fixed, FrvtoM %5 determinmstic .

§te|71= Each Fath o commits to ik fnfu:t . & randomness 1o to be
used Tn the Semu-honest protocsl .

9@? 2: Run semi—honest pretocst.
Alons With eiery Message, prwe i 2 thot the messoge 1S Computed
Oorre.d'ha ( based on s anud', randomness, Jcmnsm‘rt 50 fm)



int E,L,O,R,G[42][m],h[2][42][m],g[3][8],c
[42][42][2],£f[42]; char d[42]; void v( int
\ b,int a,int j){ printf("\33[%d;%df\33[4%d"
CQ "‘m ",a,b,j); } void u(){ int T,e; n(42)o( %b

e,m)if (h[0][T][e]-h[1][T][e]){ V(et+td+e,T+2
(H[0][T]1[e]+1?h[0][T][e]:0); h[1][T][el=h][
0][T][e]; } fflush(stdout); } void g(int 1

,int k,int p){

int T,e,a; L=0

; 0=1; while(O

){ n(4&s&L){ e=

k+c[1l] [T][O0];

h[0][L-1+c[1]]

T][1]][p?20-e:
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Gool: Make the Pregrom uU\N‘V\‘l‘dl\‘aC\)\{" Watthowt aﬂ{ua\& th -fu»d—tmlily



