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Meplexopeva

- OploPOG KpUTITOOUOTHUATOG

- MovTtehomoinon avTinmaAou

- MovTeAoTOINGN OGPAAELOG

- Kpumroypa@ikég amodei&elg

- Epapuoyn: AvtaAhayn KAeldiou Diffie Hellman
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Oplopoi



KpumtoouoTnpa

- CS = (M,K,C,KeyGen,Encrypt,Decrypt)
-+ M: 0voAo MnvupaTwyY

- K: Z0voho KAelblwy

-+ C: JUVOAO KpUTITOKEIUEVWY

Anptoupyio KAEWSI0U

- KeyGen(1*) = (Reyenc, ReYgec) €

- MBavoTIKOG AAYOp1BLI0G

- To KA&lbl cLuVNBWG eTIAEYETAL OpOIOLOP WA OTIO TO K

+ X : TIAPAUETPOG OCWAAELNG - TTANBOG bits Tou KAeld10U
- SUPBOAIOPOG 0T povadiaio (A 1'): MoAuTAoKOTNTO
EKPPATETAL WG TIPOG TO PEYEDOG TNG £100H0U, OXI WG TTPOG
NV avamapaoTact| Tng(AoyaptOuikn)

- Inuaoio yla XpOvo EKTEAECNG KPUTITOYPAMNONG,

mpoomdBelag - mBavoTnTa EMTUXIOG 'oTacidaTog
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KpumtoovoTtnpa (2)

Kpumtoypawpnon
Encrypt(keyenc,m)=ceC

- NTETEPUIVIOTIKOG AAYOPIBO0G: KABe pnvupa avTioTolxel o€
EVOl KPUTITOKEIJEVO

- MBavoTIKOG AAYOpIBHOG: K&Be prjvupa avTioToIXEl O€ Eva
0UVOAO TIBOVWY KPUTITOKEIUEVWV

ATIOKpUTITOYPAPNON

Decrypt(keygec, C) =m
OpBoTnTa
Decrypt(ReYyec, Encrypt(kReyenc,m)) = m,Vm e M
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Mopotnprnoelg

+ JUMPETPIKO KpUTITOOUOTNUO ReYene = ReYyec
- AcUppETPO KpuTtTooUOTNUO ReYene # ReYqec

- Kpumtoypaia Anpociou KAelblou

- T0 ReYenc UTOpEl va GnpoactomolnBei yia TNV EUKOAN
QVTOAAQYT) UNVURATWY

- To Reygec €lval JUOTIKO

-
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O avtimaAog A

- YTOX0G: Nat OTTdio€l TO KPUTITOGUOTNUO
- AnAadn, pe 6edouevo To C:
- Na pdbet To KA k;

- EmiBeon Mupnvikng Boppag
- OEAOULE VO TIPOOTATEUCOUNE TO UNVUHQ
- Tetplppéva Encrypt(k, m) = m eivat aduvoro va oTaoE|,

OAAG TL AOAAELD TIOPEXEL;
- Na pdébel oAOKANPO TO apxIKO pivUpa m;
- Av pabel To 90%;
- No paBel kdmola cuvapTNGON TOU M;
- Not oAAG TToLg;
- YJupmepaopa:Xpetadovral akplReic oplopoi

- 1o TO TL onpaivel 'oTaoIpo’
- T TIg SUVaTOTNTEG Kol T ECO TOU OVTITIGRAOU.

Optouof
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Eidn embeocwv




EniBeon Movo Kpumtokeipévou - Ciphertext Only Attack (COA)

- NModnTikog AvtimaAog (Eve)
- TIOAU €UKOAN: XpelAleTal ATAG TIPOCROGCN OTO KAVAAL
ETTKOIVWVIOG
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EniBeon M'vwotol Mnvupatog - Known Plaintext Attack (KPA)

- NaBNTIKOG AvTiTaAog

- TvwpiCel Celyn UNVUUATWY - KQUTTTOKEILUEVWV
- TETPIUUEVO CEVAPIO VIO OCUUHETPA, YIOTL:
- 0 A éxel To dnuodolo KAeLdI
- Mmopei va kaTtaoKkeudoel HOVoG Tou 6oa (elyn BEAeL
- PeaAlOTIKO OEVAPLO KOl VIO CUPHETPLKA, YLaTi:
< AKOHO KOl TG KPUTITOYPOPNUEVA TIPWTOKOAAD TIEPLIEXOUV N
amoppnta unvupota (handshakes, ack)
- 10TOPIKO TTapAdElypa: KpUTITOKEIWEVA TIPOYVWONG KALPOU
oTn pnxoavr Enigma
- Kpumtoypa@nuéva UnvupoTo yivovTal KATola oTlyun
dlabéatua
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EniBeon EmAsgypévou MnvipaTtog - Chosen Plaintext Attack (CPA)

- Evepyog Avtinahog (Mallorie)
- Tvwpiel CeLyn PNVUHATWY - KPUTITOKEIPEVWV
- Mmopei va {NTNoEl TNV KPUTTTOYPAPNaON UNVUUATWY TNG
emAoyng Tou (Mavrteio Kpumtoypdpnong)
- loTopikd Mapdadelypa: XMACIUO KPUTTTOOUOTHUOTOG JN-25b
oTtn vaupoyio Ttou Midway (loUviog 1942)
- Yrowia o1t Encrypt("Midway”) = "AF”
- ATooTOARN MAQOTWY MNVUUATWY Yl ETIIOKEUT TOU
OUOTAPOTOG UOPOBOTNONG Tou 'Midway’
- YUAoyn ETikotvwviwy Me Kputrtokeipeva 'AF
+ JUOYETION E TTOMOTEPEG ETIKOIVWVIEG
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EniBeon EmAeypevou Kpumtokelpyévou - Chosen Ciphertext At-

tack (CCA)

- Evepyog AvtimaAog

- Tvwplel CELyn UNVUPATWY - KPUTITOKEIPEVWV

- Mmopei va {nTroel TNV KPUTITOYPAE@NGON UNVUHATWY TNG
emAoyng Tou (MavTeio Kpumtoypagpnong)

-« MMopel va eTITUXEl TNV ATTIOKPUTTTOYPAQNON UNVUUATWY
NG emAoyn¢ Tou (Mavrteio AMOKpUTTTOYPAPNONG)

- AlaioBnon: O avTimoAog pmopel va ByAAel upeca
OUUTIEPAICUOTO ATIO AVTIOPACEIG OE KPUTITOYPOPNUEVA
punvoupoTa

+ ATIOPPIYN KPUTITOYPOPNHUEVWY 'OKOUTIIBIWY OTIO TO
TpWTOKOoANO (Bleichenbacher RSA PKCS1 attack)

- EvEpyela OTOV TTPAYHATIKO KOOHO (TIX. oyopd HETOXWV)

- 10TOpPIKO (avTIMOPABELYHa:) M amOTPOTIH TOU
BouBapdiopou Tou Coventry
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MovTeAa ACWPAAELOG




Ot kavoveg Tou Kerchoffs (1883)

Ol TPWTEG TTPOCTIADEIEG OPIOUOU OCPAAELNG
KPUTITOOUGTNUATWY Kol TTIPOOTOGIOG

Apx1 2

O aAyopIBUOG(aTO)KPUTITOYPAPNONG SV TIPETIEL VO Eivall
HUOTIKOG. MMPETIEL VO UTIOPEL VO TIEDEL OTO XEPLa TOU A XWwPIG va
dnutloupynoel Kaveva TpoRANUa. AvtiBeta To KAELSI pOVO
TIPETIEL VO Elval HUOTIKO.

Aoyol:

- To kA€Ibl dlavepeTal IO EUKOAX OTIO TOUG OAYOPIBHIOUG
(HikpOTEPO peyeBog, amAolOTEPN dopn)

- To kAe1bl elvat o eukoAo va aAlayBel av dlappevoel

- 110 TIPOIKTIKI XPT)0N YO TIEEPIOCOTEPOUG OTIO EVaY
OUUHETEXOVTEG
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Ot kavoveg Tou Kerchoffs (1883) - (2)

MopoTnpENOELG:
Av KOl £XOUV TIOPAOOOCN OKOMA KOl Or)UEPO dEV eapuolovTal
TANPWG

- (MeydAeg) eTapieg SnpIoupyoUV Kal XProtHoTIolouY 81KoUG
TOUG HUOTIKOUG OAYOPIOUOUG/ TIPWTOKOAND

- Bruce Schneier Crypto Snake Qil
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https://goo.gl/FaFoSK

Ot kavoveg Tou Kerchoffs (1883) - (3)

Apx1 1
TO KPUTITOOUOTNUO Ba TIPETEL VAl EiVOL TTOOKTIKG ATIPOCRANTO,

av dev yiveTal BewpnTika

- Aldpkela KpumtavaAuong > Alapkela Zwng Mnvopatog
- Mikpn MiBavoTnTa Emituyiog
- YTIOAOYIOTIKI) ACPOAAELD

Euttelpikn apxr - 6&v avtioTolyiovTal 0€ KATL TIPAKTIKO
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ATtoSeiiun AopaAela

16€a
MaBnpaTikr) (Aoyikn) amodeln OTt To KPUTITOCUOTNHO EXEL
KATIOLEC 1B1OTNTEG AOPAAELDGC.

Napadetypo: TéAelo puoTikoTNTa (Shannon)

MTopel Vo epappooTel 0TNV KpuTToypapia dnuoaciov KAEISIOU;
roTi;

Emavaypnaotpomnoinon dnuociou KAEIS10U
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Inpoctoloyikn Acpaiela

Baoikr 16¢a (Goldwasser, Micali):
XaAQPWVOUE TIG ATIAITAOEIG A0PAAELOG yia va odnynboupe o€
EVQV TILO XPIOLUO 0PLOUO

AOPBAVOULE UTTOWIV:

+ TNV UTTOAOYIOTIKI) oYU Tou A
- TNV TBavoTNTa ETITUXIOG
- TO €i60¢ Twv emBecewV

AlaioBnon
EvOg UTTOAOYIOTIKG TIEPLOPIOUEVOG A OV UTIOPEL Vo ABEL TiTOTE

XPNOIUO OTIO TO KPUTITOKEIUEVO TTAPd UOVO PE aUEANTEN
mlavoTnTa
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Pntn MNpooéyyion

Oplopog
Eva kpumtoouoTnua gival (7, €) ao@aAEg av omoloodnmoTe A

0€ XpOVO TO TOAU 7, eV UTopEl va To omaoel e TBavoTnTa
KOAUTEQPN OTIO €

Mopadelypa: Mo CUPPETPIKA KPUTITOOUGTHUATA OFUEPT E
LaKPOXPOVIO aTtalTroelg aopdietag 289 < 7 < 2100 kot e = 2764
staTioTika distributed.net brute force cracking:

- 56bits - 250 peEpeg

- NMoykoopto pekop: 2002 - 64bits - 5 xpovia

- Twpa: Mpoomadela yio OTIACIHO KAEISI0U 72bits (peTd 15
xpovia €xel e€epeuvnBei To 5% Tou K)

- Quantum computers: 27/2 generic speedup (aAyopiOpog
Grover)
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Pntn Mpooéyyion (2)

Aev XpnolpoTIOLELTAL YIaTL:

- MgV OOXOAEITOL PE TO UTIOAOYIOTIKO HOVTEAO (KOTOVEUTNHEVOL
UTTOAOYIOTEG, EEEIOIKEUIEVO HW KTA.)

- N\ev 0OXOAEITAL PE TO TI B YiVEL HETA TO T

- T Toug (610Ug AOYOUG PE YTTOAOYIOTIKY TTOAUTTAOKOTNTO
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AcupmTwTikn Mpoaceyylon

Oplopog
Eva KpUTITOOUOTN PO EIVaL GOPOAEG OV OTIOLOGONTIOTE

TIEPLOPIOHEVOG A EXEL apeANTER TIIBOAVOTNTA Vo TO OTtdoel (o€
OXEON HE TNV TIAPAUETPO AGPAAELQG)

MapatnpnoElG:
- Teploplopevog = Probabilistic Polynomial Time
- |OXVEL YIO LEYOAEG TIHEG TOU A
- Juvemela Tou K| < [M]

- ETITPEMEL IPOCOPUOYN TNG AOWAAEIOG PE QAAQYT) TOU
UAKOUG TOU KAEIBIOU
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STOXOG OVTITIAAOU

- 0 A B¢Ael va utoAoyioel To katnyopnua g : M — {0,1}
* TEVIKA: Prmen[q(m) = 0] = Prmem[q(m) = 1] = 3
- To PAKOC TWV KPUTITOKEIEVWY gival To 1510 (Sev Slappéet
Anpowopia)
To TAgovEKTN U TOu A
Advq(A) = |PrlA(c) = q(Decrypt(Rey,c))] — 3|
Av 0 A povTEWEL OTNV TUXN Exel Advg(A) =0
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ZNUOGCIOAOYIKI OGPAAELD - OPIOHOG

Oplopog
Evol KpUTTTOGUOTN O EIVOL GNUOGCIOAOYIKA 0@aAEG OTav V PPT

A, VGq:

Advg(A) = negl(\)

AUEANTEQ GUVAPTNON
OTo1ad N TIOTE CUVAPTNON YIa TNV oTtola Yo KABE TTOAUWVULO p

UTTAPXEL Np WOTE VN > ng : neql(n) < ﬁ
AnAadn: MeyoAWVEL E TIO 0PYO PUBUO OTIO AVTIOTPOWO
TTIOAUWVUO

Mo mapadetypo; 2—1, 2=V p—logn
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INUOCIoAOYIKN ao@aAela (2)

Napatnpnoelg

- O TUTIIKOG OPIOPOG EVOWUATWVEL TNV TIAPAUETPO ACPOAEING
- AUOXPNOTOG OPIOUOG - dev opidoupe TI Egpel 0 A Kal Tl
dladikaaoia akoAoubel yia To ‘omacipo’
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Mn Aakptowpotnra (Indistinguishability)

OvtotnTa (challenger - avamaploTd To KPUTITOCUOTNHO)

Maiyvio Mn Alakplolpotntag petaly Twv A |, C

- AvtaAdayn Mnvupatwy petady A , C

- A : Moapayel duo pnvopaTa mg, my

- C : AloAgyel eva Tuxaio bit b

- C : Mapayet kol amovta Pe To ¢p = Encrypt(my)
- A : Mavtevel éva bit b’

- Kepbidel av pavtewel TNV €MIAOYT TOU OVTITIAAOU

Formal Models - DHKE MovTéAa Acwalelog



Mn Awakptawpotnra (Indistinguishability) - (2)

AnAadn:
1,/ =b

IND — Game(A) =
0, aAAlWG

NMAEOVEKTN O

Advinp(A) = |Pr[IND — Game(A) = 1] — %’

Oplopog
Eva kpumtooLOTNUA SIABETEL TNV 1BIOTNTA TNG UN

dlakplolpotnTag otav vV PPT A

Advinp(A) = negl(X)

Oswpnua
2NUOoLIoAOYIKT ACPOAEID < Mn-AlakplolpoTnTa

Formal Models - DHKE MovTéAa Acwalelog



IND-EAV

-——

+ Mg,
ke—Gen(1*)

b= {0.1}
c—Encrypt(k,my)
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IND-CPA

j;‘,
k—Gen(1") !
} “ m*
c*—Encrypt(k,m*)
c* >
be—3{0,1} “ g,
c—Encrypt(kmy) c >
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Mapatnpnoeig IND-CPA

Oewpnua
Evol KPUTTTOOUOTN O PE VTETEPUIVIOTIKO GAYOPIOHO

KPUTITOYPAWNONG dev UTopEl va Exel TNV 1610TNTa IND-CPA.
Amodelln

- 0 A Betel m* = mg xal AapBAveL TNV kpuTtToypdgnon c*
, , 0,c*=c

- H amavtnon tou eival b’ =
1, aAALWG

- 0 A kepdiet mavta Pr[IND — CPA(A) =1] =1
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IND-CCA

ke—Gen(1*)

c*—Encrypt(k,m*)
m'"—Decrypt(k.c’)

be—p{0,1}
c—Encrypt(kmg)

c*—Encrypt(k,m*)
m'—Decrypt(kc’)
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Mopotnprnoelg

- MapaAAayr IND-CCA2: ETUTPETETOL XPrON TOU UOVTEIOU
ATOKPUTITOYPAPNONG HETA To ¢ (adaptive IND-CCA)
- MapaAAayn IND-CCAT: oAMwG
- 310 Taiyvio IND-CCA o A dev pmopei va pwTnoet Tov C yia
TNV OMOKPUTITOYPOPAON TOU C
- Mmopel Opwg va:
+ METOTPEWEL TO C O€ C

+ ZNTHOEL TNV ATIOKPUTITOYPGPNON TOU € 0 M
- No peTaTpéwel To M oe m, kepdilovtag pe mbavoTnTa 1
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Malleability

XEIPIOPOG KPUTITOKEIPEVWY XWPIG ATIOKPUTITOYPAPNON
Malleable (sumAaoTo) KpunrooUoTnua

Emtpemel otov A va @TIAEEL, YvwpilovTag povo To
KpUTITOKEIpEVO € = Encrypt(m), eva eyKUPO KPUTTTOKEIUEVO
¢’ = Encrypt(h(m)), yla kamola, ouvnBwg TOAUWVUIKA
QVTIOTPEWIUN, OLVAPTNGON h YVWOTH| O€ QUTOV.

KATIOIEG (POPEG Elval ETIBUUNTT) KOl KATIOIEG OXL.

- OpopopPEIKG KpUTITOOUOTHUOTA: ATIOTIUNGCN PEPIKWY
TIPAEEWY OTa KpuTITOKEiEvVa (NA. Wn@oWopieg)
- NMARpwg Opopop@ika KpumtoouoTrpota (Gentry 2010):
AmoTiunon omoloudATOTE KUKAWUATOG 0T KPUTITOKEIUEV
- Aev pmopouv va eival IND-CCA2, ... aAAG gival TIOAD xprolua
SNUOVTIKA 1810TNTA
Non-malleability < IND-CCA2
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Amodeifeic AowpaAeiog




KpuTrtoypa@IkEG AVaywyES

Fevikn Mopn '
Av 10xUel n utoBeon Y, TOTE Kal TO KpuTIToouoTnpa CS eival

ACPAAEG (UTIO GUYKEKPIUEVO OPLOO).

AvTIOeTOOVTIOTPOW)
Av T0 CS AEN &ival ao@arég (UTIO OUYKEKPIUEVO OPLIOPO), TOTE

dev oxvetn Y.
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KoTaokevuaoTikr anodeiln

- CS un aowaAeg = 3 PPT A o omoiog mopafiadel Tov
0PIOUO AOWPAAELOG

- Kataokevadoupe PPT aAyoplBuo B, o omoiog aAAnAemiopa
e Tov Cy 0 omoiog Tpoomabel va "utiepactioTel’ TNV Y

- O B yla va KoTopplwel TNV Y XPNOIUOTIOIEl ECWTEPIKA GOV
utopouTiva Tov A (black box access) mapiotdvwvTtag Tov C
0TO Ttaiyvio pn dlakploluotnTog Tou CS
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IXNUOTIKA
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Mopotnprnoelg

Kavoves OpBotnTag

- Mpooopoiwaon: O A dev Ba mpémel va Eexwpilel Tov B amo
otmolovénmoTeE GAAO ElONYNTH.

- MMBavotnTa emTuxiag: Av 0 A EXEL UN OUEANTEQ
TOavOTNTA ETUTUXIOG TOTE KOl 0 B Bat TIPETEL VAl EXEL PN
aueANTea TBAVOTNTA

- MoAumAokoTtnTa: O B Ba mpemel va eivat PPT. AUTO TTPOKTIKA
onuaivel OTL OTIOIN ETHUTIAEOV EOWTEPIKN ETTEEEPYOTIO TIPETIEL
VO Elval TTOAUWVUUIKN

- Mpémel va ival 600 To tight yivetal (tg ~ t4 Kal €5 = €4)
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TupmepaopaTa-zulnTNoN

KpuTITOYpOPIKEG AVOYWYES

- Mopéxouv oXeTIKES gyyunoelg (AbokoAo MpORANUQ,
MovTéNO AGPAAELDG)
- Alvouv eukalpia va 0piooupe KAAUTEPO TO
KQUTITOOUOTN MO/ TIPWTOKOANO
- MpaKkTIKA XpnotpotnTa: PuBuion MapapeTpou ACPAAELNG
- JuyKEVTpwon KpumTavaAuTikwy MNpoomabelwy oTo
MpORANUa AvaywyrG Kat Oxl 0€ KABE KPUTITOOUOTN U
EexwPLOTA
- [0 ONUOVTIKEG 000 TILO TTOAUTIAOKO YIVETOL TO TIPWTOKOAAO
- ATIOBEIKVUOULV TNV A0PAAEID TOU POVTEAOU, OANQ:
- M600 avomaploTa TO HOVTEAQ TNV TTPAYHOTIKOTNTA; KRACK
- Agv onpaivel 6TIL omoladrToTE UAOTIOINGN Bt ival A0PAANG

Formal Models - DHKE Amobei€elg Acwaelag



AvtaAlayn KAeidiov Diffie Hellman




To MpwTOKOAAO DHKE

Avti yla Alice at Bob...

G=<g>
KUKAKT opdda
Taéngq

K= (g")’=(g")’

MPwTOKOAO Anptoupyiag KAEIS100

ATauTnoEIG:

Acwpahela: 'Ypwaon o€ duvapn - povodpoun ouvvaptnon otnv G
2uvnOwe: G uoopAada TOU Zj HE p TIPWTO I EANENTITIKEG
KOUTTUAEG

Epappuoyeg: SSL, TLS, IPSEC

Formal Models - DHKE AvtaAdayr) KAeibiou Diffie Hellman




Acpaleta DHKE - MpopAnua DLP

DLP - To mpOoBAnNpa Tou AloKpIToU AoyaplOpou
Ailvetal pror KUKAIKA opada G = (g) Tagng g Kat eva Tuxaio

otolxeioy € G

No UTIOAOYIOTEL X € Zg WOTE g¥ =y
OnA. 1o loggy € Zq

Ayvooupe 6ebopeva 0To TIPWTOKOAAO DHKE
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Acpaleta DHKE - MpopAnua CDHP

CDHP - To umoAoyloTiko poPAnpa Diffie Hellman
Ailvetal pro KUKAIKN opada G = (g), duo oTtolxeia

yi=9%y2 =g"

No UTTOAOYIOTEL TO gX1™*2

Formal Models - DHKE AvtaAdayr) KAeibiou Diffie Hellman




Acpaleia DHKE - MpopAnua DDHP

MmopoUpe va SokIPACOUPE TUXOia OTOIXEIO

DDHP - To mpoBAnua andwaong Diffie Hellman
Alvetal i KUkAikn opada G = (g), duo oTolxeia

y1 =g, ys = g katkanowo y € G
Na e§etaoTel av y = g¥1 >
N 1ooduvaua

DDHP - To mpoPBAnpa anoywaong Diffie Hellman
Ailvetal pror KUKAIKN opada G = (g), duo oTtolxeia

y1=g%,y2 =g katkamowo y € G

MmopoUpe va Eexwplooupe TIg TPLadeS (g*t, g*2, g¥1*2) kal
(g, 9%, y);

Formal Models - DHKE AvtaAdayr) KAeibiou Diffie Hellman




DDH o€ popypr) matyviov DDH — Game

Kotvr) €i0060G: TIAPALETPOC AOPAAELAG .

Aettoupyieg C

- Napaywyn: G = (g) TaENng TpwTOU q.

- ETAoyr) TuXaiwy X1,X2 € Zq,y € G

- YToAoylopog g*t, g*2, g¥*2

- Emdoyn Tuxaiou bit b € {0,1}

- Av b = 0 T0TE amooToA G, g*t, g*2, Yy = g***2 otov A

- Av b = 1 16T€ amooToA| G, g*t, g*2,y’ = y oTov A

O A umohoyiCel b’.

Av b’ # b TOTE TO OMOTEAECUO TOU TTaXVISI0U €ival 0, aANwG 1

Formal Models - DHKE AvtaAdayr) KAeidiou Diffie Hellman




DDH og popn matyviou DDH — Game (2)

MAgovekTnua A :

AdyPPH—Game _
A

|PrIDDH — Game(A(G, g, g*2, g*2) = 1)]
—Pr[DDH — Game(A(G, g*, g, y) = 1)]|

H umoBeon DDH toxvel av V PPT:
A: AdVEPH(X) = negl(X)

Formal Models - DHKE AvtaAdayr) KAeidiou Diffie Hellman




Tx€oelg MpoPAnUATWY

CDHP < DLP
Av umopoU e va AUCOUE To DLP, TOTE PTTIOPOULE VO

UTTOAOYICOUE TOl X1, X ATIO TA Yy, Yo KOl OTNV OUVEXELD TO gX1 ™2

DDHP < CDHP
Av umopoupe va Abooupe To CDHP, utoAoyi{ou e To gX1™*2 kal

ENEYXOUE 10OTNTA UE TO Y
AnAadty: DDHP < CDHP < DLP

Aev yvwpifou e av 1oXVEL N avTioTpopn OElpd - looduvapia
Opwe: Ymapyxouy opades omou To DDHP €xel amodelxBel eUkoAo,
evw CDHP &gv €xel amodelxBei eUkoAo

MoAAov: DDHP < CDHP
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Acpaleia DHKE

MovTEAO aoWAAElOG: TTOBNTIKOG avTimaAog A

AlaioBnon

0 A dev amokTA Kapia xprnotun mAnpowopia yio To KAEISi o
dnuioupyeitat.

loobuvapa

0 A bev umopei va dlakpivel To KAELSL aTO €va Tuxaio OTOLKEID
TNG opadag OTNV OTIol0 AVAKEL
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Naixvidt avraAdayng KAElS100 KEG(\, A, TT)

Kotvn €ioobog: . Asitoupyieg C :

- Anutoupyei opada G

- ExTelel To MpwToKOMO T1(17%)

- Mapayetat: (7, k)
- 72 Ta pnvopora Tou avtaAAdooovTal (dnuoota)
- k: To kAe1di mou mapayetat (1I61WTIKO)

- EmAoyn tuxaiou b € {0,1}
-+ Av b = 0 emhoyn Tuxaiou K kot amooToAn (r, k') otov A
- Av b = 1 amooToAn (7, R) oTov A

O A umoAoyiCel b’. Av b’ # b TOTE TO ATIOTEAEOUO TOU TIAIXVISIOU
eivat 0, aAAlwGg 1

MAgovekTnua A :
Advﬁ%(A) = |Pr[KEG (A(7, R) = 1)] — Pr[KEG(A(r, k") = 1)]|
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Oplopog acpaleiag DHKE

Eva mpwTokoAAo avtaAlayrg KAEISIOU IT eival a0@AAES, av Kabe
PPT maBntikog avtimadog A Exel apeAnTER TIBAVOTNTA WG TIPOG
TNV MAPAUETPO OCWPAAELQG VO ETITUXEL OTO KEG
Prob[KEG(A, 11, A) = 1] < 5 + negl(\)

Eva mpwTokoAAo avtaAlayrg KAEISI0U IT eival 0o@AAES, av Kabe
PPT mabntikog avTimoAog A €xel AUEANTED TIAEOVEKTNUO WG
TIPOG TNV TMAPAUETPO OIOPAAELNG VO ETUTUXEL 0TO KEG
Advﬁﬁ%(A)(A) = negl(\)
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Amo6e1€n aowpaleiag DHKE

Av To DDHP €ival 800k0oAo, TOTE TO TTPWTOKOAO DHKE eival aoaAEg
(omévavTt o€ TaBNTIKO avTITIaAO)

AnobeI€n - Txedlaypappa DHKE pn aopaiés: 34 wote
AdVEEC(X) = non — negl(\)

Oa KoTaokeudooupe avtinaAlo PPT B o omoiog mopaPiadel Tnv DDH pe
PN QUEANTED TIAEOVEKTN AL

O B Aettoupyel wg €€n6:

- Otav AGBEl TOo pnvupa amo Tov Cppy TO TIPowBel aTov A

* Mopen pnvupotog (7, k) = (G, g, g*2)),y")
- Otav 0 A amavTroel, Tpowbei To b’.

Adv%DH’Gume = |PrlDDH — Game(B(G, g*1, g*2, g"*1*2) = 1)] — Pr[DDH — Game(B(G, g*1,g*2,y) = 1)] =
|PrIKEGpHKe (A(T, k) = 1)] — Pr[KEGpye (A(7, k') = 1)]| = non — negl(X)
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Evepyoi AvtimtaAol

H onpoocia Tou povteAou ao@AaAelag - Man In The Middle
Attacks

G=<g>
KUKALKH) opado———
TaENG beZq

Nw¢ eipol olyoupog OTI HIAGW HPE OUTOV TIOU VOUIQW OTL HIAGW;
AUGN: PNPLAKES UTIOYPOWPES - WNPLOKO TILOTOTIOINTIKO (gyyUnon
"€uToTou’ TPIToU)
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MpaypaTIKG TTOpadElypoTO

Superfish (02/2015)

- [pogyKoTeEOTNUEVO AoylopIKO Visual Discovery:
TipooTABEln yia Eppavion Slanuicewy oxl e Baon
KEIPHEVO OANG PE BAON EIKOVEG

- NMopakoAouBnon SIKTUOKAG Kivnong Kat peow https

- N\OYIOUIKO proxy Tou A&EToupyel wg MiTM

- EykaTaoTaon kat (self signed) wn@lakoU TOTOMOINTIKOU

Kot GAAEG aivOAOYEG TIEPIMTWOELG: TrX. DELL - 10/2015
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https://www.schneier.com/blog/archives/2015/02/man-in-the-midd_7.html
http://arstechnica.com/security/2015/11/dell-apologizes-for-https-certificate-fiasco-provides-removal-tool/
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