CSCT 1545 APFh‘ed Crmogm‘ﬂ\\{_

This Lecture .

+ Yano's Garbled Coreuit

. ?uﬂrng it Al Together. Semi- Honest 2PC

. Orﬁm‘zah‘ms 0{3 Gorbled Civemits



Seewre Tio- Padrg Co_m‘z.mn\_w (Z_PC>

Mice Peb
3 — %
X . ? Y

z=flxy

Alowed adversariod behavior -

* Semi-hovest:  Follow He Pwl'oc»\ aluvrtyﬁw l\nvnes'\—ha,
but tTy b0 extrack more T«\fm\om‘w by inspecting  +ransLript.

* Moliciour: Can deviwre Ovbitwarily from +he. protocel desuriphion.



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/
Makicious 2pc Malicious MPC

f?» any -F,,.\a-.‘m fw any fw\uﬁm



Obkviows Transqlcu (0T)
SZ d;]: Momy — 5[  fe—¢C

0 1 OT —> M,
InFuT: W\o,miéghi}}

at 27,
A-q”
) &=gl" A
ko- = H ()
K . = H ( )o\ .
1= H(E)) e B
Cte < Engyy (M)

IV\W: C é %O. 13

Lé—z”

Owrrwr.-
ke:= H(AY)= H(g"™)
Mc:= D{Lu(d'c)



Exowml?k.- Prtmn_m%_
Mace

%

X € %013

1%, 4) = xay

2

<] s

Truth Table:

X=0 Y=0 S =0
N =0 la=1 S 2=0
X=1 Y=0 S 2=0
x=L Y=1 5 2=t

Peb

5 €30, 1’]



EXO\MI('L: Pn‘\LQ\h_MJ%_

Gavbler Evaluator

% e

X € %0, 13 Y €fot]
1
T oo oll

AND

oto| o [G100011]
[outoel] 4 | |py [orrore]

to.0t, P % <300
(Labels)

Garbled Qate Garbled Truth Table.
Ency, ( Enc, (%)) e
Enty, ( Ency, (1)) oI
TR S

Ency, ( Encr,‘(n)) I R Teay

Evalator Onha dets Oy X Py
= Whith 7 Label) ?




‘ Evalator only gets oy X By

EXNWP'L : Pn‘ voure. MI% /—i\ 28 128
' H(%lIBo) @ (T, 15--0)

Garblec Evaluator

Qarbled Gate N
i S By, (B, (0 110 0) 19

Ency, (Encp, (%110 - 0)

S e’

[~

X €$0,]  Shaffle b (B (5110 o)) Y €fot]
% SRl
{ [ostel Enty, (Ency, (3 1101~ 0))
>
oo ‘ po
X1 P1
e S e I Tnpee Lobed for 4 (By) 7
(abels) L T 9
PR (1Y Which ciphutet to deurypt?

D(/\P >




A&mﬂm Reyrtsmt- it o a Bootean Circuat

Mace

%

X € %o, 1}1

.f&.‘

AND XOR

AND

Peb

5 €30, i’]z



‘ Evalotor gets one fabel per wire

ow's Garbl ot

En (Encye (€)) S: g Bnc s (Bt s ()
Bt (B () | /7 o Encss (Encis (1)
Encs (Entye () ¢ Enc (Bnes ()
Bro (B () | | ‘ Bntys (Encys (9)
AND
& ks
| |k
Xy % N %

Toch Qabed 2-fosi®

Ent s (Enc e (1)
Ency (Encye (1)
Ence (Entye (€)
Ency (Encye (1)

)
)
)
)




Secure 2PC

AMice (Garbler)

Encys (Bneye (8))
Enty (Ente (£))
Enty (E'\w, (\‘t))
Encys (Encyy (9)

R
s
R
oS
3
o

X €501y

3

Brcs (Bne s (9)
Entys (Entys (8))
Ente (Ents (1))
Encys (Bntyg ()

Bty (Enty (8))
Ency (Eneye (4))
Bt (Entye (4))
Ency, (Entye (1))

‘ Evalotor gets one fabel per wire

Pob (Evaluoder)

Y€1y
Garbled Ciruwit S
( Garbed Mm)
_Lnpat Qobols for X
Tnpat Lobeds or y?
oT

Which ciphurtexts to devrypt?

o
:

N




Enty (Entye (8))
Enty (Enty ()
Entys (Enye (4

_ — — What could 8‘0 Wrong aaMnst
| Together: Sewi—Honest 2PC madicous adversaries 7
AMice (Garbler) Pob ( Evaluoder)

X €508} Y € %o, 3

i | B (B ) Gorbled Coremit
Encs (Entp (kﬂ)) ( 4 aru“' 6a.1u)
Ente (Ents (1))
Eﬂtkg (Eﬂbki (\L’.))

)
Encys (Encyy (9)

Ency (Eneye (4))
Bt (Entye (4))
Ency, (Entye (1))

Shufle i

256

Hko ll ks) @ (kS [l 0- -
H(ke ll ks) @ (kS Jlo- -
HI N K) @ (K Nlo--
H( ) @ (K ll0-0) — garbage
28 \28

0) = garbage
0) = garbage

0) = k¥ lo--o

_Topat Qobels for X

% : 1\ OT kﬁ
\ k: s e 31
Encys (Ency () 1 OT

1L

Ihrd‘ Lodbeds fw\&:DT

— k§1

&mw; s

__ Oy

Commuin Coction Cagt ?

s

26b-4- ||
Obm?\&\'od’fom Lask Y
G 2E. ¢-|c|



&. KP, Gr A?o, 13
(shnd bits)

Yo Il 6,
Y ll 6

AND
Ko " 6,*

B Il
Xy ) § ‘ 4

PLiisp
128 28

&:1 GP-:O G-rz i

Yo Il 2
Yillo

AND

oo Il 2 IMO
Xello Puild

Ortimizodion 4. Poik—onl - Pormute

4- 128 bite [qate

JTigS
Ent o, (Encg, (1016

)
Ento, (Ency, (% 06)
Ento (Ency, (o 116,))

Eno, (Enty, (505)

Enca, (Enty, (00 1)
Ento, (Enty, (iti0)
Ento, (Eney, (001)
Ento, (Eny. (%102)



