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Ol KOVOMUI KA 0¢g €va vE@og. AkKOpa, e€ival
mtuvéin TnN¢g €@apuOynNng a@eouL JPTMoOpEI va TO
laletal (yAwooeg TPOYPOAPMHUOATI CPJOUNVK. G. )

Al i o yra emeEKTAOON TWV TOPWV €@OCOV N
PEPEL AULUTNR TNV AaAvaAyKn. AvutoO ToVv amoded
evbBOvVvNn TMOU TOLTOXpPOVO OATOTEANEI K Ol M€
NNT@OMOTELl pa Yyl o KEPOdOC amd TnNnv ULVUTNINPEeEOoia
€1 Vo €KTEANEOEI Ol epyaci e¢ pdeyaAng T1o
I T Ei TEPAOTI O ULMOAOYI OTIL KR dU0vVOMPN, 0 € «
Il aletal yudoe TOOA O, THOEL CT NXVP €01l KOV O MUI KN €Ado
OAa auvtd, pe e€yyodnon aoc@AAEl aAC wWC €T
Apata, a@oUL o0l mMpounNnoOELTEC TOUL VEQPOULC
Il TOOPMEVO AVTIi Yy p OOV WW 0 KOATE. i,0 ¢ X (XpWVC OKEAOV

UKPIKWIiTAo e | ¢ .

MeTd& TtTnv TmeplLypaen Touv TIL €ivalr To ULTOA
CQPEPEl HPMEOW TOPAOSEl YHUATWW , X B@a KTIT @Iy ® T IPK
ol a amo T1Ta OmakpeplI davogbvaxpryaen aAAG Ol

MTAnpo@opi eq mpoPBHxovial Kupiwg amdé Ta

Kabe XPNOoTNC MTTO pE i VO OTOKTNOEI mpoo
UTTOAOYI CTI KOUTOVEQPO O @®C € K &I Xwpi ¢ KabBOAO
mpoéowmnmo PHMOMO I TmpopnbBevtTn.

OMNa autd dO0ev mpoblMoBETOLY KaAamodobBeel d
mpoéocPBaaocn, a@eoUV OAd ngilvoo IK 0El INAKCT OK | KVONI T NUCE ¢

OLOKEULNRC.

Eva uvVmToOAOYI OTI KO VEQ@OC TMPETEL va €ival
XPNoteqg, ME OWOTEC TOAI TIOKOq Ayl o0 Adbmnopa
KAaT I yla TO omoio pmopei va dnv  €XEL
Mapadel ygya ol TOPOLl TOU XPNOIL JOTIOL €01 T
N OKOMO KAl X wpa.



T O xpnotnugelBavarpéi val o€ Beéon avda mdao

MEPI COAOPOOWELE CTO VEQPOC. Apa, OdeVv TIpET
dobneievionmwon o611 AauTto degv €ival €@l KT
KATOI 0 AQUTOMOTOTOI NanN KOIU AETEOU THVUEVON» YAl (
T AacOoOULHYE TRRWODTTU KWOITMUM TOU CULUCTAPMOATOC.
Ta dedopdéva TOUL XPHRoTn TPETELl Vva €ival
TOOO0O OO €& WTepl KOV KAaKOPBouvuAouvug mapdadyo
BAABeEC TOUL OCLOTNPE@WVO Q.00 K I VEWIPIO GOUPFPERAGAIIE | O
ME aVvVITiypoaga ooo@alXewalsk A twov &Egdaihd&woy , |
KATTOl 0O OTMOKOTAOT aa@nt of O0LT 60 LKOGT THaUloor oK A CEPFm ,

ONMUL OULPYEID TEOM N KEAPOWMITEGVIOWW K@ O OO0 Q@O A e i OC¢.



TUGYadUs @

310 pata Ac@aAel ag¢ Kol Avitlipgetwmlt onlo

32AcpopaAetr a amod 1o NE€@oc 14

33Ymdpxovoecg Texvi KEC 15
3.3.1 Opopop @1l K &Hokpnomhicenoryption R p o T d7
332Me Tt a o Kaen &t @MW o n yKey TManslationin the

Browse) 19
3.3.3A0 @ a XYehioat o | a\&d X v (lfardwareAnchoredSecurity 21
3.3.4 ZO0OykKplL on 22

3.4 ZxetTi1 Kn AouvAegl qa 23
36Mpoocéyylton EmiL Aoynig 28

€ OULTO TOO KETYX NoNo @@ ade MadgAeé ¢ OTMT I KE
Oa PYIANOCAYREBY |l QX METXKOTOPPMABY T OC TEPL ANTT I
Beépyoata aoc@aieiag, TMPILV eTMIKeEVIpwbBoDbDua oto
TO0 CLUYKEKPpI MEVWE TEXVPXEELTI KM Eva Tapaode
CLUOTNMUMOTOC T®@UIOA @®P WATHE DL T € ¢ Y 1600 OWO OTPEOTPLAY !

TNV dad@p a, Kol TEAOC .1nv &1 KR PJACg TMPOCEYVYIL

3.1 UyeOUU jadGdyYaUsUd oaUs jJ3UseUUL  s0d
O 6pog¢ ao@aAel a €ival MOAU VyYyeEVIKOC Kal

OUYKEKPI HMEVOULE AaQmMO TOULC OTMOIioOuLUE O KOBEVOC

Bepyatro@®@a avaeepbBoULue TmIOa KO & &aaTr)ooVOC, |J €0 OT 0OV
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8 sadid oaUs Uf 2e&ae ocslellisds(ablse gng (6 gd

Nefarious Useof Cloud Computing):

MoAAmopopunbrmad@é povv €va TMOAUL «adulv
OVWOVUPWO OUCTQ Uyl CEYXY@PMan T-WV KWTOEmeu@! «
TOUL €XEI HPlLO €yKUPN TILOTWTII KN KAPTA
Kol préedriad» « MoAANG KaKOPBOULUAO ATOMO €K
yEyowadg¢ e KabBl otolVv TO KOKOPBOEA® Ao
aTapaTt Mmp nXImponio,l Jomot oV ToOouLug TMaGpPpoOoULG Y
OAANEC KOKOPOUAEAUTEW EPYELVE CWC ATIOT E A
TOUC [ OmMPOWEIEN BKWWLEICNV OAKEPOAL OTNTA T WV
w¢ €miong KOl Ta O0edOPEVOA TEAAT WV .
otTnv mMpoomabelr a yra mpoANnNYn oauvuTtTol T
AETMTOPE PEC cVLOTNUO OKE@@ONXE O 0YX & YWY (
MEAAT WV , TI godKeg pRadi ¢

0 G WeeWd ¢ GsyBBIs (loskcure Interfaces and APIs)

Oimpopundbumepé&gouyv KAamol € CAPIS Yy E @1 @dov € 1
XPNolLgomol oLV ol TMeEAATEC OTNV OAANAE
mTapeExovrtal . EMTopévwa, apTaPgaae! o/ &
T WV Ol ETI AV ELl @V OVTAVAKAQGT Ol cTnv
ETOUEMPAGIEVO €10 val oX elMlioon oWE vVago @awy '

mpoBARuatTa TETOILAC Koatnyopioag Aaupupa
000V apopda TO HOVTEANO @aoaAPBVY b ¢ a L
MmpoocoxXNnN o0€ AAANecgc OdeopelLOEl ¢ TOUL T

(mMapoxei ¢ kKameal dy ULVUTMNPECI WV)

hbegaegs UGy UUUMalicmwinsides)y ¥oe3 UUd
KaoKOBOUAO €0WTEPIL KO TMAPAyoOvVTITOA OCE& €V (
mTpwnv ULVTAAANAO, N GAAO ocuLvepyadatTn TC

mpoéoBaocn GCG€&€ E€UTI OTEVLTI KEC TMANPOQOPPI
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MHTTOpEi VvVa TMPOKAAEOELl €voag TEMO®I D@ TIC
emi medo TnNg €&ovolodoOTnNaOoNg TMOULU € XEI
KL vdlvou O0AeC 0l EEOUVOIL OdOTNMPWEVEC
KoBopi omvetpal OpIl CP @I 0,0T @ QW@IUEBWOWNT O I a

efoawdoTOoLPYEVOULE K. 4.

1 Ag YdUs U o653 hc} (GhateTfedhndibgyyunerabdities):U d

Ol VUTINPEeECci e¢ TMoOWwEPPIQOUDIE PP¥TINC Y OTODC
U A | KKODI AOY!l OCHJI KONV @ W& o jaroeichaddideqdv A € ¢
EMIL BEocel ¢ €yl vav Tpoomabwviag va €K
01l Gpopa MEpPN TOUL VDAL KOU dev OX€EOI
1 01l awTNITKG O T a decedopPdeEVIiON OKOAOVET | ¥ pMOTNN O
MTAOPOTAV W TOORATMNIPEPE @ICUETIEPQIN O CTPA A € i O ¢
TomQoOuNnNBevLT € C

T3 1aUsU uMasloss)s ¥ 3
Me Tn XpmopoveoEdWORAGYO cTeLvOpPpaOcTE TOA Oc¢
OTDEQPRQI ETMTOMUEV WC Ba ecival amo O nkKEe
AtoArdetl a O¢ Xlouddvapydoawpue Tnv akKoLOL a
oToO TOPoOVM N PRETw™V Xapuod TOULUCE ATMO KATOL O
OTWWEVTIPO dEdaKEUT@MRAOC KOOI OmMOdOTI KOG
TWV TTPWTWV dVO TEPI MAVICIEYWWE EWHWWAY INW\E

OTIO TIOPOOW N O € UTTEND L CETY@MQD @M KB L U € V WG

1 s U} jidlg ¢ y (Data Breaches):
To mpoOPANUO ALTO avo@eEpeTal oTnv €KBE6
GTOMdO TOP AV O WATLO A OG/HU (oCH IQKED IVOO @ O\ € TII @
Kamol a €vdexopgeva yla mapaBiaon 1ng¢
OOULUVOMI WV TWV €@QUaPUOY WV Towirtuadpnoltl pga
machiness T osergers odbud N o AV T I WET WTI O OAUTO
BeEToOVT Al o€ | oyXplo @Il K WP £TCE XWA KTETCO Y I a

1 31 WTI KOTNTOAC KOl OKEepOal OTNTOACG T wv
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9 U, UbaUbd/  Usj; UUUaU a6 o(Bgeoand lore Sesvicee g d
Hijacking ):
AT o6 TO TmPOPBANUa dev €ivalr kKatvoLpPpy

T Wd | otk pKl usernafgpassword pag¢ TAVTIO AT AV OTE
VDTTOAOY I OTA KW ,v £€epdovg T U X € 1 KaTI TETOI
OKOMN Xe€l poTepo PabBpuyd yra 1Ta dedopé
XPnNotrpgomol nBolpye «egepei ¢» w¢ PBdadon yi c
ylLamo@uyn TETOLl WV TV IOQIWaY T E K WY K €€CP
TOULVUTOTOI Noodlekyad A n d iTwp 0 00 X N} otnv 01

Ol OKPLl T1 KWV

f jGU0Ged bUdefhd UG GYa U@ntkagpwreRibkProfile)s e s U |} ad:«

T 04 3

MoAAOi oOpyaviopdoi TPpOXwpoUOV OCTOV 1| O)
BEMTPpeETMeE VA TPOOCOPE Mg Ilvoawaaq ¢mam@AMNE L Tt

OAoOUL ©O€épatoc. Xwpi¢ va €xouvv 81 abé
oV XpelrLalovtal VTTAapP X E I T 0 M oetvad € X 0 |
aoc@aAletrag¢ n GAAa, TmouL oULTe ol (d1 o0l
va €T @QEPETAL K Ol CTOUG TEANWATELYV TO
TOKTOTO!Ll nNo6ei aTmo TOV vmeovOBULVO 0P\

ONMUIL OUPYNOEL ATUEIOOPB AKNOUI O TYOi VWOl V TGO I T GEVA € Y X

0l AQOopPpwWV VEQPWV.

d¥i'dd } U @Dani@ipf Servicd
OL emi BE€ocel ¢ apvnong LvmMnNPeociag €xXouv

TOUC XPNnotTeg TwWv o001 AOPWYV ULTNPEOCI WV

dedopuéva N TIC €e@QappoyéEC TOULQ. Av
c0OOCTNPMAO VO XPnNnotLppyoTmol ei oxXedoOVv OAOU
To oclLoTnPa va €Ml BpadlveTal MTOAU KC
oTouvg VOMPuIl PJOULC Xpnotec. AvT€cC ol

Ol p@v pPNXavVi ogwWV TOUL €&eTUOUPOC TNV
Eva oc0oTnNUMO KAl amo mol0 €pxetTal.
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OANol amd TOUC AVO@PEPOMPMEVOULE ULTOTOMWEILI ¢ O
OO TNV €1 0AY WYTMO AKOOYl | OO K, LK IpK W0T | OV EQES @ECTT 0 KTOUAX 00UV
MEAETNC .Y p e @ apcey «@ oa Y160 0, &NVMAI@ XEa f admo ¢ O |
01l aBéaogl pwv AU0OE WV K Ol TPOTWV AuuvvEg , 0 O«
OmmoTE A €eBoEPmp oVOOW T Al AUV MPEV Q. Kamot eg¢ amod Tl C
avaeeEépOnNnKOV TMEPIANTII KA TL O TAVW OTAV TEP
Ennag, MapOAO TOU OAOI avtoi o1 VTTOTOMEIL Q
0O0C@OANR Acl TOUpPpYODODO TWEPO®ENEd WIODY TTPOPBANMPAT
OTTOKAE I WMO XBY TOI | € QovEPPQAViIi (ovTal KAl OE€
ITNC¢ TMANPOPAPINVKNAE.i ValTpoey NBEMMT MTEOAQE P € | Mo
uTTnpecia oTouLEC TMeEAATEC TOUL TMPETEL VA POV
MTPOEUAAEN OTMEVAVTI g AaLUTA TOa TPORBAAUOTO,
TiMToTa vo KAGvouve QREwpodwd, NTmpdyypyanm@eéva AU

32y alGYaUsU U K Ue ?2ylaed

To mPpOPBANUa TouL ePdoavi etTal ce autod TO
avaeépoOnkKe TPONYyoOULMHWEV WC, K Ol ETMi ong € Xxel
OTTOKAEIL OMOXKOGYTOTI XA VEQ@®O® CE X@WY VA KAvVvoOULVYV |
Bewpnbei HlL O €mMEKTOON TOU TMPOPRANRPADQ@C TOUL
MTapAaAyovIieg OC&€ €VOV OoOpPyoavli opo, a@ol oOTnVvV O
AOYyw TmpoPgnBeuvtnNng TOUL VvVEBOUGTEYEXPTIOPDO DB aonN
OMWE OMw¢ avogpeEpyanoaotToTotT|{ 6Ky TO OAO CcULVO)
opyavi oA ) deaipyueE VO XK € P HTEpvODE €01€ Akkp R Vo L ATO A 0

€ OKOAOK OWVOE IT O

N o mepetTaicpmag kpmayppTdo TOUL EKHUETAA
uvmnpecbamqQAlopvEaWORW@L YI a ToLE Od1 KOUG HdOAC OK
EOQOUVTO pOC Kal To TIOBavwg onpavii KA dedopcéE

EMTMI OTEVLOPYOOTE TANPoOo@OPpPi e¢ voe rEmave paXdo 1

—~

OLVTORPOVJOKUWMDITE WKETioar ToOoOUu [ d1ouv ToOou TMOapda

m

i vol KoBd@dAeyx@NO YT @V Mapadd el y T OA Ayploq@midbk a
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vé@oug e€ival EVOoOg opyavi opgog N oxua 6\momal e
MapadyoviéECg TOULU PTMopei va € xoéuwa TMPOE@.Lacka 10
MTTOpE i va 1L oxuplotei OTOUARA@ANAOIl gPaicT nQ
KoToAABeEl, wWoT1d600 N OTMAN TIPpOCcPOONT WETVO 0T O K
Boyivel avitiAnmin.

Enmi mAédov, duoTtTuXwg¢ OAad TO TMAPATMAVW OO0TE
TOU VE@OWCOTTWE TeEPLYPAPYAPE EWEMIOTIETPIPD ETVDIAEAQ i
TOUC OTO0O VEQPOC ME TOULUC TiIMPOODO WMOULV XPPOO QO

TEOIl €EC UTInpeocieg¢ BETOLYWE TOV €ALTO PAC KOl

MEYOQAUTEpPO Kivduvo. AT O 1 oxULel ETMeELl O N

uvmnpeociag Ppioketal oceg MmapoéPdoOl a OBEon PE TO
oTad O0e¢edVUEPOOT @V, ool TOo dedopéva Ppioko
omoiol HPE TN O€l pPpAd TOUC OVHAKOULVYV OTO0O VE@POC.
TNV o0o0c@dAel a Kal EPYTIL OTEVLTIL KOTNTO Twv &€,
MTAOPOMPMI KPO, TPANQ@ID OGCTOWE IQPPKWAEAOXOAI a emi T

o

333 'Yy eeguUd ¢Ucssoayd

H KAityoauk opd rpgc oo @ @A €1 AC HOC OTMEY OWTTWC CT C
MEPIL EYMOAONK O EY &VVIWC MPOXZORQICTH@EYXCLUPE aTMO T
UTTOAOY I OT IAKUOT €€ ECP. 1 AU PBAvouvy oOoTmol adNTMOTE
VEQPOC TpPETE. va KAavel oTa OecedWQATMMITENN TANpPO
OOl TOOUMPMEVEC AVAYKEC TOU €XOULHUE W XPNOTEC

HTTOPOULUE VO KOTNYyopPpECoOmOTHQoOULPE TIL C AV AYK

HaomAoVOotepn avadykn ©6a ntav n omAn amoBrfr

MeploplLopod yia €071l HEIiTOAN TORD®EAIPKA TYQ

me pi TiTtowovnE o ¢ dev €ival vmMoxpewyuyévo o0TE UL
VTTOA®Yy Icam O0€EdOPUENVAMOH®Y XOoKRom@vfBY Emel a, o
el val ce BEON va KPULUTNMTOYypPOa@ENnOoE.l OTI1 ONTOTE
VEQPOC KOOI VO Kpatnoel o idr1o¢ 1Ta KAeglL Ol 4,

15



TouvuMe TOOdgODI va TpoPBei ceg OTMTMOI OdNTOTE
omoKpuTMToOoOypagei 6,11 €ival amapaiTnto, Tp

Eavdad TmpPIV VO OTTOOCT EApEOi¢.O0T 1 OATMOTE Tiow OTO

Qo1600, OCTOEV@PUOAAD &V € XOULYE IFOPOOVOOPUONC N C
TTOUL JPTOoOpPEI VO HJOaG TOMNOEQETPCE | € KIPE TWWEAQEQ O U O C
KATMOI OUG ULUTMOAOYI OPMOUC YI O KoaARADITa@n OMEI NE T
OoTO0 OTI 01 mpa&el ¢/ vmoAoyl copoi OTOULC 0O TtO
KaBapavde Xapé &€ VE @QUTPOUPOOOUTVO VWO OE€ KPULUTTOYypPAQ@T
EVTEAWC OV OMOE VOOKUOETVOOC OTQWOVO K PUTTOY PO QPN HUEV WV
Byalovvrmovwpddn oo vo € av €xoupde oTmMuupBdvoynfago

vmmoyn Kal TO0O VWOWOMMEQPE@TIVTIOPETEPC OCTO ULTO
KAmMol o OoavAaykn Tou pBpioketal OCT,§WAVUTOAOY NGO
aOTAQ amoOnkKeULTI KN, TO0 Tl O MTaAvw oegvapil o
cuovnoOi oluEéwova yivel Mmoo ecexbBopgpowwa 6 yap
mapoadei ypatrta 1Ta omoia e€ivoal o0& auitnv TNV
TNV OVTI UYWET WTI GN TTOO WO TUDA OO AKMOTOOTYOPA @OV T Ol OT

T EAeyXxoqveyniabmpua)R Op 0V I K Aspam filtering) octea P 1 o
uvmmnpeoi a NAEKTPOVI KOU Taxvdpopueiov,
@Il ATpapiopyatog yivetal o0€ TETOLEC ULTNPE

T Z0yKkKplron apxeEi wv, OMwW¢ yla Tapadel yga ¢
BeEpa.

T FTMra BE&EpyaTtTa O1I KOVOML KO, MTTOPEIKATMO | WE @ O

CTATI OTIL K& N dl1a@opomol OoeEl ¢ O0€& KATOIl O L

e OapX! KO KOOTTWWWPYOKVE KPT @WEIVvam, To BHBEpa av
HEOW TOMETTIOMODPODVKOQUUE KAMTOIL O €i do¢ eyy!
TO0 VDMTOAOYIl OT1 KO VEQPOC oTOU meAatecg/ xXpnort
CUUMPBOAAI O €yYULATOlL TNV E€UPUTMI OCTELTIKOTNTO T
ET0l @WOTE OOCO TO OULVOATO ail OVQEE YYIEVID QO P A
COUYKEKPI HMEVO OUVOAO OdecedEGmewmdRZOWMY & @I@ME@ A A W

CUUPBOAai ov pmopei va mMepl AauPBdavel KAl a1y
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ce TpiTtTovLC. e YEVIKEC Yypapgupeécg, DapuypBavo

madei pef@QPavd L&l TO €vdoeXxOpuevo yiLa mapalfi

Q

XwWpi ¢ tTnv avitiAnyn ToOUL.

Emopévwg, mpoxwpwviag 6a ocvi{nitnoouye,
Ol AQPOPEC TEXVIKEC TMOUL XPNOI JOTOI DWY,T 080 TY®O
Kol O0€&€ Kamol o PBabpo. Eva ocOvoAoaoaoaDdwvodny
OKOToav 0XI Yyl a TO UTOAOIYO WEY KWP oV £€YPIOX;, WWTY|
Mmepl BaRadPoyl o1l KAC WEEAEL OC

N ao va €ival Ee KOO amap,@mnolOAyTH@EU @QUW | K X
VO Kpumtoypa@enoouv Ta dedopéEva. Eni onc,
TOUC T OO TMOT IO d@ATDa g N K acdtoop 6 KplintgxE mp 1 v( TNV
Kpumtoypaenaon, Taoapayel €VTeAw dphedegdope T K-
XwWpi ¢ va eyyuvatal Ti MOTO Y1 & QOOMV @ TmMw a
VTTOAOYy i oToovupted.X pO VvV a aTo Tnv AAAN MTAeELpP A,
KpumtToypaenuévo Keipyevo Ba emnpedoel ot a
MR TTOAOY i Ool1-To@O BKACGEIY I W T p O TIOX 0 LOUEED OTUE V R N € 10 I
o}

MTOKTNOoOOULPWE TO KOAaBapd Keipyevo.
331Beseea) isay¥Y T g (HbmamprphitEmcydiidn)
Qc¢ TP WT O MTapadel ypua yl a AUaon 0 a av C

Kpumooypen AuvuTO0 T1T0 GonRomrowpywtdegp TO TpPO|
OVTI deTwWNni OLPYE HPHE TOUC KOILVOUC GQO.N@E@ULVNE

Exel €va povoadKk@OT§AapOme T Qp OmEIDPUXYOELTVA | TT PUAOEYEL | KG
HTToOpoOULV v a yivovuv TAV W o€ KPpUTTTOypaao®n |
OTMMOKpPULUMTOYypOa@EnNnOEI pag oOi vel To LoodLbvapo

mpaéel ¢ CT O [ €RmAYOrpoop X & &\ oI apopa eTi Mme d a

Kpugpo oqq,onue TMTMOAAG va vmootnpi {ouvv €va ol

MOAAOTAOGCL OOCHMO KEeMMPMEpQPO)U.0 p @R & T @Kgpdeniyy o v p
HomomorphicEncryptio @ T dvel OCTO0 OMIMEPIDTESKD VWUEC AV T I OT

17



EVEPYEL WV Yyl a auvboipeteg mpael ¢ MAVW OT
Emopévwg, yira Kabe evépyelra Tmou Ba BOEANAY:
MTToOopoVLOoAPWE VO KTiocouvupge €va «mpoypapguoa» ( k
MPIOAT €1 AUVUTO PEOW TOUL KPpAIMToOwPOPNUEYODI KIE | I
g OLTAGA Ta «TmMpoypaAappgaTa» oaTmlbma A gtie p1o@ o OKTAET
MTANPOEKONQi ECQUYKEKPIMEASWE QTNX VPO PpGgIi RGTKPpULT
aovo@op[@l. oto

AT N TEXVIKN €K TTpwtnNng OPew¢ AaAKOULYET

mTpoBANUO, a@oUL pmopei va dwoel Tnv duvvato
dedopéEva TOUL XpPRotn Xwpicg¢ va mapaBracetl T
Opwg, €XEIVKOHIO!I GECOWOKTAPATA TOU OUVOTULX WC

NTé€Ael a AOLoOonN OTMWC TNWAPONXE TWO UL € @iY\E@MWIEP 00 TOATIAP X

MHTTOpEeEi va €@apPpoOOoTEli €TMITULYXWC.

Ta mMpoPBARPMAT O TIOUL OAVAO@EEPOHPYOOTE €ival K
HE oVl TEXVI KR TO VvVEQPOC Nai gvowt aaw@d @ @ O ¢
octa dedopéva TOULU XpHRnotn, auvuto dev vmepmnndd
€ v € p \emailspanfitering) vaoa yivouv mMavw o0T0 KOBaAapo Ke
MEPIOCRT @ AULTHN N TeEXVI KR PT1o PAENA avda] Wwog HE@TICH o
TO O0pBO OMOTEANEOCHUO KpPpUTMTOypOa@enuévo, apa v
Xwpi ¢ T1Tov xpnotn (Mkdomo ¥ 0T @y 1Pk Xk & 10 JBHMuIINE .G
XPelaldetTal nni1TpooxP@dmav dli oy eTOIERA VIOTTO K P U TTT C
mpaypga emi Kivduvo a@eolL Kotd AabBbog pmopei

oedopéva mou Odev Ba EmMpeTE.

Emi mpoocBeta, €va e€miong onUAVII KO €AdATT
XPNOIl JOTIOIOOLIVOT AT O CE P LOTITGWOGO U & T N @ 1t C K ol T O

KPUTTTOYPAQONUE A@QY OKE&IOBPEO®A TI1 ¢ TULUXOV- €Qapuy

MpaKTE®iE@GNnN ¢, To oc0oTnpua e€ivar Bd0VOCKOAO oTnV
TPOTOI vo OANoTmpdirEe itTowocTa )W AANOFg WTTPOEPYXOVT
KPpUTTOOWMWRBA nuto oTmmoi o eEvepyei KO U gaipaANa deE -
KPUTTOYPOAaQ@nNnUeEEEY' a okpeli gueova. To yeyovog auTc
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KPUTTOYPO@I KEG EVEPYELEC OULTOUL TOUT@AYOPpI
i 01 oOBSAD@UOXEV HPHOC €VOXAElDI auvutd aeoL o TpPOTO
cTo0 TMeEdiIi O TNGE aO0@AAel a¢ €X(U NOOLEWTE E( @M ¥, U TOOI
OTOl TAOCE | ¢/ KIOPTOOB @BV QU®FE&Y TP O ¢ T Oy | LATT OMAEOYYAI ACETC
MO { eE@OoOPEV wv KOB1 CTOUWHI@WKI | K MA UATEOE (va X U)€ |
TOVAGXI OTOV Yylaoa mpoBARUOTO TTOULU 6O AVAPEV AW

mou divovTial AamoONTO XOPOKINPLOTIL KA

€ OLVOLE@WPEOTO TPONY O LOUUEWTDE peadi GvtoTuauuEm )] N
TEXVI KR 0V A0DvVvEl gUPOAOC MTO® NEGHPXPWH ToAqQ,

mou Tl Baivwad eI KOV TOAl mpoomabBel €¢ ylL o av
EACTTWUAT WV, OAANG Kpivoviog om0 TNV HEXP
UVTTOOKEEC Yl a To mOoco Oa pmopei va Xpnol PgoTe

VEOC, €101 K& Odtav BEAOULPUE | OXULUDUHY afb@OAE L O
MTPOCTAONOCOUL Y E K UDA AEOEUECT OTOPOOUTHOEL ¢ TIPOCEY YL ONC.

3.3.2z UU Y G j7bilys W ddidse @ df @Ky Translation in the Browser)

>Tn OULUVEXEL Q, Ba ocuvd{niTnooupge YL a AGAAAN
KAet1 d1 wv otov MNAonyntn, KOO Omo06 ame 160 vogimi
MpOKEI TOl , HYE TANApOHopi mQoaawyemmv [ &KX o & oK |

Kpumtoypaenaon Twv degd0OPEVWY TPIV TNV OTOOC
TOV XpPNoTn, OTMWEC €TMionNg KOl «HETA@POAON KA
H KpumTtToypdAauwmome iaokKwWgpayi veTal Kol HPOEFI @O [
TWv O0€e€dO0PUEV WV, aovadaAlAoya HE TNV OCWEIWPE Oril og,

aomal TACEMKnMXdOewv, O6a pmopolVoe va divetal ot
cOvoAa dedopPéEvVvwy Ta omoia Ba xpnolLpgomol 00\

N vyia  ATMwelappyi a Touv ocuvoTAUaAaTOC.
H petdoepaocn KAEI 01 WV AaAVAOQEEPETOAL aTnv I

KpumToypa@eouyv KATOl O KAEg1d1 G4 HPHE TPOMTMO TE

OUYKEKPI JEVOULE XpRnoteg N oLOvoAa amod xXpnNorTt
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OKOMO, OCE M1 OK OUATIANOP EMOTI OOP/ ETIOPULYTBOE W EE @ E ®O K € U U € V
X p N o(lmsted Third Party Touv va €i val XPEWUEVOI T1 ¢
META@PAONG KAEL Ol WV KOl Vo QE@wWpPOURTPHET Q@ ®
Vo yiveTtal KoOTOvVEPNMEV . duvol K&, OaULTEC Ol
efaptolvTal TWAavia OomMO TN @UON TOU GCULUGCTNHUOT

OOl TACEQOT 0DOY. T O TMapadeEi yyota OGUTOULOULV E |

PlLOPYOUL «PHETA@PAOCN KAEL DI WV ».

o

ATl n TeEXVIKN d&eVvV e€TmMILTPETMEL OTO ULTMOAOY
ota dedopéva TrploA NEOo Y p ¢ Ik EKnpouNT, T OaA A A a4 ¢
XPNolL JoOTIOIl NOei opba TmMapéxel O0@axeiog vauvu o

EQappo@TEPLOPOC OULTWV TWV ULVLTNPECL WV OMJWC
Xo0poaKTnNnpi faeadiopnwardd¢ @v Kol YiveTadlL edpuvergng

aouvtToUl ToLETQOUOVGO, 0ev TAPEYXEI TOOCEC VULTO
HTTOP@PBOWA OKEQTIRNRUPEOKWINO pPR KT KpummtToypaoen
MeEPI MTWOELC TOU HPTOPEI va xXpnotrppgomol nBei ¢

MapoAad QLUTA OPWE ULTAPYXOULV Kal oeg oauLTAN
ai el va aVvVa@EeépauvwyeEg,y OVK Tadpqg 6w TOaPIPE@D | WV
ETI TULUYX WC . uvnowc o€ MTPWITOKOAAAQ TTO L L
OVTOAAGOOOVTOI meploocoTepa oOecdopPdeEva PdeTaf
EMI TeLXxBei KATI1 amo 6ca O6a NTowvwiavdu &Xau £

«radeoff» TMOU TMANPWVOULHUE Yyl o va Kepodi ocovpge KOAT
ETMIL OTAMUN TNC MAnpogopl KNG. Me CwWwoTn LA

omol odNANmMoOoTE TMPOPANUaAa €ivar duvvatTov va TPOk

TEAOCG, ecQap@goNdTNEAOPNACTHKPYETOAAAEDOVTOAI
yira omooToAnn dedOoOPdEV WYV KAl yiuAon po o P aoyn
CLUOTNUMATOC. Ol EVEPYEL €C TOL TMPATTE I T
OpopdoAdynong aoamo TI Bavwg ,fEvat Ix.pRodane 0Tpoo ¢TI o
eivalr onupaoaviti kKO KAl OVIWC yivetar xpnon T
KaBapa dedopéva OTI C TMEPILOOCOTEPEKAT &NV TIE

UVTTOAOYIlL CPJOUC KOl mpa&el ¢ mMou Paci ovTal 01
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AapyBavawwuanca vtTa TI o0 TAVW, KOAOTOARyoupe O
TN duUvVAaTOTNTO YvE Q@OQVEK XPYOIOWIWKEKPL HMEVEC
Il KAVvoTol €i map'’ OAOUC TOULUC ZXmENPI OPV EYOULQ
e eTapoDoOpUKEE T & O Iyce@a @Eedy Ka) c0OyKplL on pe oO60aq
TwWwpa.

333 GlGYaUs U 3ac 6 odasdwasedAndhdied Sesusity)h

[B(JAvTtl n mMpooéyylton &gV €XEI VvVda KAVEL AT
TWV d€EOOPUEVWYV, OAAAG TIpOoXYWAAd MEK AU CTIL O TYO |
SUYKEKPIL HEV A @ura Werdwargd RO | T R ATIOTIVA OTLPPOAU N B € L T N
VEQPOULC. Mepl ACPPAVEITOTIONIW | OE FUPDICKPE PEA vV QU N
AElL Toupyieg mpog¢ TNV a0@AReOWOTQUAXPOQOTREP

TO €Ml PBePal wverl.

To €&€1 01l KELVLPEVO ULAIL KOG TouvL avaeépOnke

VEQOC v a OTMOKPUTNMTOYPOA@E I T o €OYEYOUONUCEEVI OC  TKOC
MeEPl OPOW@UTOP@C Tnv TOUO ceERyayouny C € IXQ NEOTINT I ENTT O LE W
MOTE €XE€EIl yYyivel n omoradonmote oAAayn ota ¢
BePBalrt wbei o611 OVTIwWC EOGMI OMN6 CORUOOK PEVITIVIOIY POIAPP) 00
yivetrte €ival TANPWC €AEYHEVN KAl VAIBY,)| OPE O |
TO TEAOC TWV OTMOiI wv yiveTtal Eavda auItoOo yoTa
TI €X€1l VvVa KAVEI TO LAI KO pdeg auTn TNV TEpPI

H o06An 1d0éa Paoci etal OTO0O UVUAIL KO va T1map
OTMMOOgE&EUVUKAEL 01 & KPuTMTOypPOA@ONUEVOA KOl , TO Tt

OULY KE K @MpPpUoEyvpea (KOG TTO 1 O O K 0,A oguvBd Oy lew THOA BRI ) K A ¢

Aépye ouvvdéoel, €vvoolLPeE OTHO pON®P Ti0 WO Y KEG
TO KAEI dip UL TWTOO YTPOO QONTIOOEKI , VA OTMOKPUMTOYPOAQNO
OTTal TOUMEVEC oAANayEC/ vumoAoyl1 opob0 ¢, vV a T
KpUTMTOypa@enaoel TO KAegl doi &ava. To d1La@ope
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Touvu vé@oUuCc, CTNVEQULUAIOW MAOHQYVOL YAELKONVE O

OMwW¢ Tnv mponyooLupgevn, yivovial amo TOo i d1

To €v AOyw TmpoéOypapgpua TOUL €Xe€1l TNV TpPpOoC
TNV apxXNn MHeETAEUL TOoOy WNA@WAQO IK@XITTOP GKTQT & Ip P I0a |
TO OUYKEKPILHPEVO TpoOypapyua (R mpoypdaduuaoataa)
STn OCULVEXEL a, a ocuvvdéEéoouv TO TPOypOAUPMO O
XPHOTNE OTO VEQ@OQT ouve TAWDPPOD Ao XTpprp@umrpg &N € 1T O
VEPOC Yyl o UTOAOYIl OPMOUC MEOCW TOU TPOYyPOAMPY
dedopéEva ToOUL BEANe Vo TIoOpaxXwpnoece.l KPUTT O
mpoocFmomipoypaupa, vyiveleémeOdopdaong mouv apvd
VAl KOUQME TO TPOYypPAUMPOA HPHOC TAPEXEL TNV PepP

OUVUTO TOUL E€KTeEAeiTOAl TMAVW oTa dedopPeEVA HOAC(

Omwg OAecg¢ ol GOAANEC TIpoOoOCEYyyYyiocel ¢ mMoOUuU TE
KATOl €C¢ .00 ULUMOKODPLEOTETPENO yepiowaula Grmoiv Ay Pl OU Py
OUYKEKPILPEVN €eVEPYEL O ota OedopPdeEva, TTO A A ¢
aoc@aAel & TOUL. At 6 ocupdBaiver eme1rL dn yuL o
Eva oePBoaoctO0 PaBPO TOAUTAOKOEINTWO €iov aup OTYyQX
K Ol MOAUL HPHEYAAO o0€ HPEYEOBOC. EmMopuévweg o
Oc@AaAel a TOULU ULTOTIi BeTal MTOPHPR O1 €K O1 CVAT K |K
MOAUTAOK.O KWhdIl g@vo mMmouv EE€pel oi yowppmquppai val

eivar autdé mouv e€KTeEAEiTOIL, OX!I OT1l Oiyovupc

334Fi o9} 90d

e OULUTO TO Oonueio €xouvpge ouvintnoel KaAl
OT0 B&é&pa TNEg O0C@EAAElIL OC OGTO ULUMOAOYI OTI KO vV
apVvVNTIL KA TNG KAGOe TKEOOOEW I ENPE,Pp HOTYWEC EITOILAN G
MTIWATOW oAy aoc@ & epapqU oA IMOTNTAC ZYyDO £Evgy AK @€
Exouvpge tTnv Metagepaon KAegr d1 wv otov MNMAonynt
MTIL o duvaTtToULC AQAYyOpPlLOBPOULE KPUTMTOYyPA@ENONGC W&
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EQAPUOY WYV TOU PTOOPMOKAT OV AT XV N@AMIPTT € XOULME
YAomol npévn o61t0 YAIL KO a@oUlL pe TI1 ¢ mpodlay

EQappPuOywWV, av OxXxI OAe¢, OAANG votepei oToO
TTOU TIPOCPEPETL . i DP&kdlan p@opudapeokn BpuvmTtoy
TTOU Tapaxwpei mMpoéoPBaocn oce pPeETPlLa emimeda ¢

XOPAKTNPI OTI KWV TOUL Tepleypadeonkav VvVwpi Tepc

Key translation in browser
e.g. ConfiChair

Security

® FHE

® Hardware anchored security

-
Applicability

FceeUOB £ Xk vopkyéocv wpéveg avarewapuo of6i@dNg oo

34FcUUsse @agalsy

Mépav amo O6Aa 0600 HMeEAETNONKAKRUL XIAA T eopUrg N
OXE€TIL KN do0uvAel domnQv [MHE@iEaarpKe § RO BabB uo n
auTnNC TNEi epy 0o affCanfiCha TN W ULY KEKPI HEVO TP
vAoTmméveaedgpa &1 ago b p d@dpferencemanagemensystem Y €
Oc@AaAel a OoamO TO ULUVIMWOA@YYIOTK KIOY EVWEOPOTAPADEL Y
MetTdoepaon KAlel di1axw a@uwive dIO\DNTYVNE QT ETTE KXW A (KVE €L
TO OTOXO TOU O¢&¢ TANOKPUOMIGTI WAELNMOINMLI @ MU O\
TOo Vv a@opoUV Tnv AeglL Toupyia ToUL CLUOTNHOAT (
EKMETAAAELETAL Yyl a va €AEYyXeELl Tnv @wgtn pa
CUXYE€l a Ba mapl dwlwav EEV O COOUOVIENKEBITI@W OTX @O PO O
Ael ToupYConiCargken ol JOTOIl WV T OTCH  OO0! TOOYPPEd UXUoOVT O O |

23



dny
mpo

K Ol
VEQ
O U
TP O

TQa

Il OUPYOiI TOU TPWTOKOAAOU. NMa mARpn Ace¢

Epyaaci opgy i koocConfi@bairco o oav ay v woT n¢oT{l.pameé pyme T

Eva oc00Tnuao WV OXEIKPU cgQyKeEKPL PJEVA TO WY
oo X oQofiChaint MeE@IL AapPBave.l € YEVIKEC Vypo

0¢. O okomoCemuvT Mg dimebpnEoikag o1 O
EXouv VTToOBANBEI o3 KAQaTmol O CLUVEDPIL O
VYPOUUOEaoQEDPTIAEKOVTAI TEOoOoepa €idn ov

0O €i vVvaoUu WD.Y MBAUKIGE cavoll oo vEdMQITEC €0 val

ge ?yTUBdvé o¢ €i val ®MNWI OO TA UDEIFT@IEDV LIt
KATIl O1l 0@OPETI KO OOCOV O @oppldo ,T 01V XpLOOAULOV TAC
Ei mMmopeéeéywoqgq-1Qq anmodBnkevon dedOPEVWY, O C
TOULC KAT.

B teUs) stled UEonferghgehairy 6 1 a X E€1VvpA O T A
CLVEEQAIVOU HYI O PHOVOOOCHWVERN@PIT OFf MA MEMOEY &K O D i
omolroocdnNnmoteOxprpoO®RQEeEC TOULU TMepl AaupBavou
yra 1tnv O @YWICKWVTERDIipn MYV 6 NWMWW N K EIAT QV
UTTOOUVOAWY TOULUC, YHM®I KEGOXe EYHWaEPWH KE ¢ A K |
0l e aywynNg gweo g owu WEQHNDI cmpud w of distedThird

Party).

Bs Fgoo Auhrd): i (kotwbveé S pv a1 vEWTVOOPIX00 UV TTO A A
CLUYYPQEPEOAAANGA TPAKTI KA XpelaleTtoal TOULAO,
OTOoOV CpE.OPI pOAOC €VOC OuLYyypOoO@eOo €ival
TTE PI OO OETYEYPPOA TPO L oToO oL WKWK DIPpY &V a
BaBpuoAdoynbawoivw/ R @ILRO® K\t aa@ Bouvv . Emi on
CLUYyypa@eéag HMTMOPREAANOCERPWPADPOKOAWYVKPIL T

Bs 7T ) BeMigwgry:Omw¢ KAapPeoQyypaopoOV VA OUWY:!
KPpL TEC o B VvV EKOAPOKEQ | el val OLOILOCTI KG OoTa
MeEPlL 00O0OTEPOIO oKTOP € € WKOPU .T N C avaAlapuBdavel
MmeploooOoTepa €yypaea, va Taoa Kpivelr kat
Ol axelpawvwTax €1 mpooPBaocn o0& AANOULEYWPPAQ

L aBétel o dlLaxelplrLortng.
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N a vaoa PmMmouv OAdULUUEéEDoKkuOvVvOeppualudadeuv o1

TOUL VEQPOUGC £€£TOl WoTe va Yivbovaoto amopaoni
opi Zlovaxol1 00Ol Ba ANAPBO®WO INEIPTOKCE DOTTAOC ) G U VOETIC
omoi ovg OmMOoOlI Ol BE&EAOULV pmopoOV va €ival Kol
KpLlL Tl KA. Tn ocuveEXxelra o dlLOaXeEl plLoTNAg avT

KPPl T1 KR, KOl OTO0 TEANOC €Tl OYTIpoE Qe €oyey prodgooe/

C Cloud R A

Initialisation

create Conf, Kcons, pub(Conf), priv(Conf)

Conf,Ry, ..., R:

DBieye — 0
I)BI’e\pcrs« A m

Submission

create A, p, k
key — (A A, {A kE}pubiconn )
paper — (A, A, {\, A, p})

(key, paper)

DBEeys «— DBxeys U {key}
DBpapers < DBpaper= U {paper}

Fcees UABXRKOTODN OQ OK a0 @ yomd. lo v

Auvdt To Ol aypapgpga TMapouvaol al gl TNV apx!l K.
oTtool 001 OXEL PIL OTNC OMMWW® LPTViEd N @ OK @WIL VE @Dipa oK A
|l 01 @WI 1 &NPUOOCIO) ylao TO ODYREGPVEAERODABOD O EDPO
el val ol KPITEC, YKAIL OOTOAVED poOvVEaEasGpUOaANn 1P
TaXLOopoPei 0) T o Koonf)pu HETT & (KZOK KAANIETIOd iT o( OonpeE i c
BXel va KatTobBeEoel €va €yypoa@eo TOUL YI O KPI 1
TOU TIPOOCWTI KO KAE€ 1 O iPydCanfpki a 10 UTTOO0 BTDHOE AKVAGEL L VOEI O

To €yypa@o Kal TO KAegl &QiManm@wooveEXwany ©¢ o
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aommoOngRVTOAI aviiotolr xa oTl1 ¢ PBAaoe 1l ¢T 10¢e SOOTUCE(VE
onurouvpyei 1O VvEéE@oOoC.

C Cloud

el
=

Reviewing

D Bl’e\pcn—

(A A, {2, K puscons) € DBrcere,

DBiceys = (1 i A kbann ReC) e NUR €, Ry, Re}, RNC =0 |

DB{\":}';—:

for all (g, {gt, A\, K}k conss R, C) € DBieye A REC
DB, — 0

UJ. {.U. A l“}KC‘uur' RJ

if R € R then
pick s €8
create r
rev — {u, Ak, 8, O kg,

(p,7ev)

‘ DB, — DB, U{(R, rev)}
|

Fcee UKBL &takén @ A Oeyynyopnd @ wv  aT§l] TOUL C KPP T ¢

>¢€ auvuTo TO oOonuei o, o dlLaxelprotng Tmai
0edoPEV wvy TIToay poor@Ewi@nicEa @b OAa €i val KPUTT

T ®uConf)),k a1 kKpumtToypHoprdi TMiéohw ¢u,e dtiovel o€ KA

ETMI MPp OEH e&k(T@o YA aKOEEI WTTUEXOTEIi AeEl Tiow ot
oT0 vMago@uTto TOV TPOTMO OAOIL Ol KPU URADHF wE XO0L
TokKeonk at pe ToOoVv deiKTn MW TO VEQPOC O€EV HUTOP:

ogtol o E(yyepwoewmnopei VoAcoNOBB®C, NOKALAXS L pI
VEQPDXI 01 KPILTEC a@eopolV KABe KAel ddy Eaiol «
Mol oUuUg Ba emMI TPEPYeEl MNHEOAOVOAOKTHRPDDY(KADAKTKRAE
MToOUu 01 KOOI OUVTOOAMO EYgRUD@OIV KAMOKPUMTOYyPOA@OLU
aTmo dTEWK TN A OC€&€ TOl O €yypa@ea €xXouv TmpoocPaoc
o0l aBdadocovuvv. Apol0 Telel woouvv, ypdad@ouv TNV ¥

OTO0O VEPOC KPpLUKmoOy@EOOEMEEINMI KEAANUEVO TOV OE€
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C Cloud R A

Discussion ) .
(Rl {(p. A Er" 8", D)}, ) € DB

create d
rev’ — {u, Nk, ' " (D, d) b coonr

, "
(e, rev )

‘ DB, — DB, U {(R,rev')}

Notification & report generation

(J(u.DB,)
.
DB,= |J Ry {wANkorssiidi oo
ro_ ( P je{l,...mu}
DB s +—=r ¢ (A {A dec,revs}y) revs = (r1s....7n,)
dec € {ace,rej}

DBr'.-_mtf

(A, A, sub) € DBcons
(A notf) € DBuots

e enerati
Report generation

FceeUZBC AT NnopPNUOK oa) S o Ktaod V) w o oflf ¢ a

(A, notf)

Edw mapovoraletTal TO TI1 yivetal a@eol o0A
ApXl K& TipoXwpoUlOV o0& €va GAAO oT1ddl o0 ylLa o
va Od0UV KPITIKEC AaTMMO G XXO U@ LK EIXTOMQ, OMEWT Qv |
oe O0€E€on va MpPpocBEOCOULY OXOAT&HAWOVEMI OD@EOO Y
UTTOAOYI OTIL KO €ival MTAVIEIA®ICQ T WTT 0O AUKEE | TPl @ T K
KaBe €yypa@eo OAeC¢ TIC KPIUKECTXIAE T THHPp UMY D
MHE TO KAegl 6i TmMou €0Te€el Ae 0 oOouvyypaeéag otTnNnVv
EKTOC amdé oauvutTn TNV Kpumtoypdadenaon, E€TAVAQ@EC(
TO OGUOUVOAO yla vo dTmopei TOQE&N EQOTA VIO WO WD

OVTIOoTOl XOUV.

Mept AnmTtt K& auvtn LonfiChairkpt A DIET KW@V 00 TE @

dev OBewpeiTal ETMIi onun TmMeEPLYypaAaEn TOUL TPWT
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meEplLypaoen, N oav KAt dev nNtav ¢&ekl[@BPapo,
Qot1d600, Yyl O KATOAQVONON OUYKEKPLHPEVWYV 0Pl O

Tou mediov Aoc@alrel ag MNAnpoopl wv.

358y elyo009l0d K s2acoed

MeTd& amo HPHEAETN OAWVYV TWV T 0 TMAVW KOal
KaTEAN&EaAa ToUuU B&EAW wwl NeE TiKve va @Ww® @i. a  eXTEE A € ¢
ouvveOnKeg KOIlVWVIKNAAC dl KTLwOoNCG Kal VO UAOT

O0c@AaAel a ATMO TO.ULTMA@AXOWLATUl ROAYI@WEGOAD Tep

ytra 1o ocvLotnpga, a@ol0 Baoa €&nynbBei avaAuTl K¢

N oocdo@tnPga oauLvToO, €XwW €et1doel TIC TPOOCE
TOUL TMEPIL EYPAPNKOV TPONYOULPEVWEC KOl Ol GaAc¢g¢
Metdepaong KAgl1 d1L wv otov TlAonynrtn. YTdopx

OVTIi OmMmoOl ACONTM@MEL , AMENEK ULIPPp @a&WYY!l TO OTI 0 ¢
EmMi MAEaQV Il § Al T1T0ULpPYyi €C IFlOw KAIXAT IOK OMD A Wt
KOl VWVI KO T@ApaEcdPYYI 0N OoLITNO@@@W Tl T MDAV K
cvoTnUMatoc¢ OBa ¢€i v ctorecandfooVarbKETIT ORE L @AO ®WI O
ouLVAEYPYoOULPYE HPE AULITN TNV TMPOCEYYlLONn, TOOCO TI

OAX@D! VvVa egpg@eavi cTolOV TPOTMOLl VyiIa PBeAti won

Eva moAU0 KaAd mapadel yua ConfiChad. fMaxipc ATop 0 O €
mTou TO ocVoOTNMO TMOULU ULAoOTMOIl i €ivar ptr 1 ka ¢
ot o6xo0¢ ¢€irnoona@adkhcellvoo CT:0 LV ocuvocTnRnpatog OwovTio O
a@opa T1 G CLUYKEeEKPI HEVonfiChaitp oM @My Y @MWE ¢ K AT
XOPOKTITNPI OTI KA TOULC TTOo L EAAPBa LTO Yn K Ol
MPOCOPHUOOW O0TO0 dnkKdAdnMmuoELUIUN CTOQW OO EDOMEV WV
OTMOKPULYN TWV a@XYO0oEEEN KIEOY OE VLATTOONRKEULON KAE.I
Qot1000, ULVLTAPXEILIl R adlap@Eead wau@omdya Twv o600
K Ol ETI QE PEI OLUTAV TNV AaVvVAyKn ylLo Tpoocapy

dLagopd auvtn €ivalr 1ToOoO yeyovog o06tl1 T1To0o Confi
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MeETULUXAi VOUV TNV OAaOCQIOAIETTN .€ XOXTWCOIERW@ VU D] 0O

METOEUL xpnommayeai valr €va

AouvAe V0P TOEXVI KEC ToOULU Paci ovTal geg au
efdaoknon Kal eol Kei won PeE oOonpaviiKOULC aA
Bpiokovtial moBepdt oo NQUGE @O €01EA G . EKTOC aurt.

MEIL PAPYOTI OTW 000 TO duvvatod TMeEPlL OCOCOTEPO OE
MeEPlL OoOOTEPA PTTOPOI adxmBDATQANPQOOYF EGOINE ROV
OVUOKOAEC OTNV ULVAOTIAUEPAIMTWP NAPEY TODIE K @T KO O

TETOI OK@MKENMOQI 01 1 daVIi KIEWOGE OULTNR TNV TEC[
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€ 0O0ULUTO TO Ke@AAO1Boe ®my MOOUIEY ODW HE P K@MA
XpnNnotLgomol nbolyV ylraoa TNV €mMITUXNR ULVAOTOI non
aomapai TNTOoO va AavoAuvBouluv o0& OoOpPKETO PabBog vy
Evvoleg O0Taov Ooomgpuoyga@apovpe yigo®aid mXnpo
eEpyaileia e€ival Kuvupi wg aAyoplroOpol KAl TEXVI
MAnpo@Qapl KE TOUGC TEPILOOCOTEPOUC VO TPOEPYXO
TnC¢ KpumtTo®@a gicokqg.viHioou e ML AWV TaOacgc YEVI K
KpuTmproogyi a¢ Tpl v TIPOX WP NUTOWKIET NPYEO @ivey K ETKIPQG HCET
Ba XpnolL PJOTIOIl OOUVHPUE OCUYKEKPLIL HWEVEC TEXVI KE

OAYyOplL Bpuoil 0 a avaAdAuvbBooOv EexMmppug pd .y p oat@mp,E
MAEOVEKTNUATOKAPWEOOV @ e ghayoconacx oAnbope
VAOTOinNonNg TWV TMOoOPATAVW E€TEL ON AVNKEI o€
omoia dev €ival KaVv OoXeTl KR €dw a@eol OAa
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TN ouvéEXeElLO, i  BaocawNpgm@Ooy W pw a0 TO AEL T
Android, TO OTOi O KaOl Ba xpnotpyomolnOei yira 1
aovtTn Ba TMeEprLAaPuPBavovTaOal MTOAU Poocl KEG €Vvo

TNV TMeEPLYyPAER TOULU CLOTNMUOTOCG.

4171 g  Ueg o Cryplographyj

H Kpumtoypag@ia €ival TO €Tl OTNPMOVI KO TE
yia TmpOCTOCi O TMANPOG@GOPI WV amMO TpPpiTOLC N1 Yy
mpoopi (ComXmpo@opi €E¢ TOUL €VOILAPEPOPYOOT E TE [
TP OXEOV T O | aTo KAamol ovu €ei dovuc ETIL KOl VWVia
mapoapB1L aMet € T OV 0po TEXVI KEC, coNpwépOOOODE
KPUTTOY @MAT@K@nigumoome O AAoOUL, cET@QUL €TIi onc¢ K al
MTPWTOKOAAON Y1 O ETMTIOUVUYPVKAAYOPRGOYWYETHTHXOUL L
aOoc@aAel a TmTmoOULU e€TI Buvpyodld o we KEToO MW oI B WWOGL

Bpi okovTal Eva o0OLVOAO E€TI OCTNUWV HPdE KULPI OT
MAnpogopilHKkKNKpumtToypoa@i o PPIiVAEK EI0O YEP P KDY € QT
TNnC¢ ocnNUMEPL VNAC Kol vVvwvi acg, a@ol0 MPeE TNV TE)
TovToOoxpova €&eAiococovtal Kal Ol TULUXOV oOoTel A

o] O@ICOPKPULTTOYPAPNON OQIOWMIPK@EIT@ ! K OAJINK O
0edwWEPE €10l WOTE VO PNV €ival KotavontTa arf
ATOoOpO. H Kwdlt Komoinon auvtn PBaocipliear aa e | TRAWV (
HEYAAOU (avdadAroya cfoowrmghyley ogit@pouwotige wa ¢€i
ouvatTod TV WUIOKR®NO 0T i ot KOnYPdTAcoh @y @ &
KAegl di/1a mpémetl va €ival yvwota A@®L TAa O
KpumtoypaenoOolv KaAamol o Oedf dHxa, am@poi g1
i it padpolLV vov owwKM nRabapn KROLCNUOP@II KO
ovopadldetal OTTORPO@PI PYPA@PTNONOCTON KPULUTTOYPOAQO
KpumtoypaonuéphatexJk e Kk @E V@ T @ OTMOKPULTMTTOYypPOA@ENU

KaBapo pglantexbe vo (

31



NMa va Bewprdmog €EpomgtT oy pd @B G gG@laudec @ a A N
Shannonttp € 1€ | va TAnpoi T1 ¢ apX €amfusionppmd G Oy X L
diffusion). H ocUl0Oyxuvon avVaoa@EPETOAI cTo0 OTI Kabe xa
KEIL MEVOUL TIPpETE.L Vo PBooi AT 0o,01 @nEA a® G A Ana Ta X
KPUTTOYPOA@NUEVOU KEeI woowoo Wit okAawl TT Akobkend dydi gvveoTRaa

Twpa, avoa@eépeTal CTNn OX€EON KPUTMTOYypPO@NMUEV
omoi o dev TMPETMEI VA TPOCPEPOULW VRIDIGQG & €Wy r
OAANGE €1 KAt ML KpO oT O Kabapo Kei pevo,

KPUTTOY P ai QUNEUVEOV, 0 (KKDET p @ @O .0V T

YTapXxouvv TOAAOI OAYyOplL Bpol K PJL TBTAOAYOopLd @ N
0 K 0 TKOODI 0O KOBEVATONXXKEAKTMPNWDIKE TETUVYXOUME
OAMAOKANPWPMEVDO K a1 ogpPpQEQOoTMm@@a Mg a o1 A @
OAYyOpfMEgew éd VNwWvVvOoTOoi 01 OAANAOCUUTANPWVOVTAOA
OVTI MdeETWTI (el 11 6 OVA® LT, 0 TEOA OTIOMD OO O TOOWW A U
€ OAaULTO T6oa KELPONNIOIW® VEE OAYyOopi Bpouvg Tmou Ha
EMeEi ¢ O0oTO0O OoLOTNUA POGAEDPOG ONVOEPREOU@WEYARC

HOC €VvVOl a@épouv OAOI

TEAa@, Tmend¢i oKpuvmtoypagei ag o€ Ba vmRpxe X
TI1 ¢ OloageoiNd&Lpav TNE YEVIKAC amel ARg¢ TOVUL
HLANOCOMPME y1Iad AAANEC O0& DOPKIEEK PY IUE VE@ TWAE | A K Q|
HTToipeva TIpoCTaONIOE | ydvaop \aT o ad oc 0 » € Yy K.OAQAM OT NOCO
OVAQPEPOPYOOTE @UOIXQAEBTMITIOAE KAMO WY PYOKAET WTT § € 1
ondei o mMou €ival OXE€ETI KO padi TXKWg, OGOl
MPpEADIT.A TOo oOonUdeEia pmopei va e€ival o1 TeEpPL Yy
N N TMeEPlLypa@en TOUL OCUCTNANMATOCAMPIK®aO Yy €0 C
aO@OoOpPA TO «OMAGI HO» KAElL 01l wv, 6Bo ava@eépouLUYE
TOU KNI IYarx voupue, Tnbruteforcealackon @Adwriraq [Bi &qui
mepl AauyBadver dndNoivwpvy i TN BKOOVI W VO OEKI I OUONd WV , K A €
Mepi Iywewnto MPOPRBANUA TOKWAIB EALWHE WY aX @A 0D @

TeEAeEvTaia e€mi Aoyn.
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4.2 FgeelOU) aoY SymmetridEndrgptiol)e e OUU (

€ OoLUTNR TNV KatTnyopia meprAapBdavovrtal
XPNOolL goTol o UKVA €a symmedrickpys) K a Me Tov &@pa@l 60 YpE
OvVo@PEPOP@ICXE@GOo@PMai & mxop NKOAIEMOdTMO I €i Tal  ylL a TN\
OAANG KOl yroa TnVvV amoKpumtoypdaenaon. Emop-
MUOT ISRatedsecrefp e Ta & 0 T wpl ADAD®T & MWVINE € UTTAE KO P E V (
ei val VTTOXPEWTI KO VA TO0O wWomPi oo o@hoomi !
OnNUMlioupyia KAEglI d1 v UvUTap XoO@wwve PI@OONQ oM o THhamma

«KTUOI@U NPEVOKEI OMOUL €ival €@LKTO vaoa Xpnot |

Ol OAYyOplL Buoil OLUTNAC TNC KaoTthlpokopghdérsa ¢ 1Mo

K astreamciphers Me pt AnmT 1 K 4, NOMPETHREUTANYOPT al K
Ovopa, €V ebogks i omr dblpakonadddck booke i valr €vag ota
apl Bhytéspo moi o¢ O1L a@QEpPEI amé UvVAomoinon o0& LU

OAYyOplI Bt@g¥pxouvuv d1L G@oOpeEC ULVLAOTOI Roel C, MTAvVToO
Oocov o @ 0 pstreamtcipherg XPpnNotpgomol oveeedyo o KN&Il i
apxl Komol ApsoowdNo T dREi ovpy o6 PsaepdoaBdpnom Mumbér

Generato,. TN OUVEXEL O, Xaidyteghtskail o tva T0Q & @TVWX { O
KATOl O av p D oo dyteghits Tipeu KaBapol Kel HETOUL VY1 A
KpuTmToypaoeonuEvameagppaEVOYy pPpA@NON KOl Twv 00

aoviiodpadPnkoaoi a n omoia xpelrtaletToal omapai T

Ta TAEOVEKTITNMATA T WV OAYyOpPi BPpwY OCULPMET
VTTAPXOULVYV UVAOTOIl NOCEL ¢ TOUL €ival VTTOAOY Il OT I
VLTIO Xa gl TOYRAXO0OWIOTI KA OVEQPI KTO ULUTOVOEI
XpeltLadldetal Y L KOG Atungyn €Tma Ut LKKX)E tavioo 0 P E oW O 0K
MTAapoa TOAULC, TI HOEOTVRONT ME WO D@ & vV CEVIT.I TTA € OV, EQApPM
MOAUTINPKE €1 ¢ blmckyow ocotmoi €¢ ¢ XOWIA VoDV @IV EOLE
MTapa TMOAU OUVUGCGKOAO HEXDPU @YXEDYIPploDWolqT P w W iag
YEYOVOTA awWION YKKEWKPUW EVOULE alAyobpmbamao,c dgtiown

K Ol MOAU OomOdOTI KO e ToOoOXLINODO A@PWaAN WV
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OXETI KAP ep Oy o1 1| (KUAT oA 10Ky XOET) KOKI GV | O | OmO TOUC

yivovial 0610 UAIL KO.

Oocov a@opd@ HPEIOVEKTINMOATO, Eva €ival T
VDAOTOI NOEWYV KOOI OULUTO €ival n peTa@opd TOUL
HMOVO TOoUL XxXpelaletal yliLoa Tnva avio K UIdPEY p O
OVTIAaAAGOOGET Al ME QAOCQ@AAEL O OTNV KA@AAIT ATTXA U@

Eidn aAyopiOpwv (Taoa omoia 6o ViEpoYyPVWAIYPOPH P @

otTo ovoTNMO, KOl Bao €&nynoouvpge OTnNn OCULVEYXE.I

4. 2.1 B AESo Q) adeasgd

O AAy 0 p 1ABSu(AdgancedEncryptionStandard, € i & w 1dolqck cipher
OAYOPUOOMUEE TKOPIUKMTCO ¥ (KCO@P N OONUCYy K E KPL WeEva BOewpei:
acoceaAei ¢ av o0xlI O T1 O @O0®a&kIesbiblpdksk ay € v I K &
mepl AaupBaver 1| aéoorEiByes L PhiftRows, MixColumns,
AddRoundKeyk a1 & Tn d1 APKEIL O TNC KPpumMToypaenaong
(round aTmo TOUC( MTOAAOUC TTO L Xpelrtaldovtal
Kpumtoypaoenon/ anmokpuvmntoypaoenaon. O apt Buo
TOU KAEI 01 00U TOUVAEgPRQROI ponmol dvvar dtnoOa va
MEY EOnN KL28dit, d92bity 256bit, ye 10, 12, 14 . YOomou¢ a
MEYOAQAUTEpPO €ival To péEé€yebBog TOUL KAeglL d1 OU T
Vad TEAEIL WOEL n Kpumrtoypaenon, YyYeEyovog TOUL
TOU OapPlOBPOUL TWV YUPWVNPEA(PEYTHOCATDQUAKNDME
ondeibadoveopa ot1ddli a TOUL OAyopiOBppov, aAAQd

OTAOETIO O 1 KOOT nNuuoag, ool aAyopupépgporgn Ge\bS286bv y pnol

O@a TPOXWPHNOOULWUE avaAloVvVTOacg TEQEC O QA TIE P |
meplypael K ovl{ntnon TMAVW O0TO TEOCOCEPO OT
Apxlwo , mMgausa AESes vopyei blatks(128bit, € K wiEe TdY , 0l

EVEPYEL €C TTO L 0 a aOKOAouvbOBnnoovuvvblocka oca®ag@ce€p
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XPNOl JOTO Ipodudpeel ypi@ -tdy € 0 d ix & p A 8koom A derinvrooiq € T

BOAlL KO vao 1Ta avoaofxdiptesst ape w¢C Ti VAKEC

1 SubBytesZe oauT 6 vooGmtTadmalhgiespe ETE®@a OCTOTI KO T |
bytesa m6 € v aa v (vioflopkuptgbld o o moi o¢ PBaoi (etTal
Rijndael Sbox

1 ShifRowsZtn ocuveéXXowq HPe ToyEPclixplgek(@ n¢ K a6
1,2,3) € @apyohytesopa cuE@A@ .HMETATOTI ON

T MixColumns: AK 0 A 0 KB, N A qhlockav ammapi o1 o Ixd i W ¢
i vakag¢ Kol ToOAAATAMKEITIiAWEKION.l HPE €Vva OTC

1 AddRoundKey: ¢ auv1td TO O0TAGd!1l O, cuovouvdaleTtal
Y Up ov blpckuy €1 obitwise XOR. 't a vaoa uvmMmoAoyl otei TO
Xpelrtaldetal TO0 TOPR VER WOELYV OT OK Ak o v 1 (K O
€ @app o (Rjndaels key schedule

Avutda €ivol TOoO T€00egpa O0TAdI A TIOU € QOAPM

wWwotTo000 vmadpxouvv d0LO ONPAVII KA Oonpeia O0cov

T NMptv va &eklvnoouv AAddRoundieya 1 oe QIO ie T m
mai pvouvpuye w¢ €iocodo.
T Ztov TeAev§Iino PVMEdop a(pludd ¢ € T oMixCalumnsc T A d 1 O

43) Gi £ U003 U 7 g AKegnimgtiicEnceyptich) (

€ AaLUTN TNV KAatnyopia meprAapgpBavovTtal
XPNOIl UOTOAIPUKENX PIOOUTIG TOo €i d0¢ Kpumtoypaenaon
WC KpPpumMToOoypaenaon Men utéocu Gopup KT ApEodv Io@plE.p O U 00 O T €
CT@l AocoQfmpuvdo KXl dm@i a €i val Pabdnéuvoor | K C
ONUOGC! O puBlidkey &1 ( € va 1 O ipavate keh Ok Atep @10 ¢( T O L
OnUMloupyouLuVvVTaOl TO KAeglL O1 & €ival KabBapa o
mpoBARuata yiI a T(aTpoorco i Tao OTEVP OULVUT) & pAXTEQ &) M TIC K 1K €

TETO1LOC OGAyoOoplrL OBpocg PBaoi leTtal ce Ol a@opeT
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mTpooé yHaAnp.iomwmey KAsgitwaiwvednvnhn .00 adp Kmad amal
eEivalr ocuvvdedepy&EVwoau TOWMEIT WIXOK (¥evaad | TNV OV Ti OT
Touvu GKAouv.mapadetl yua, OV KpuTitToypoQ@mhpaav e
MOVWOE TO GAAO JPTMOPOUMPME VO ATMOKPUTMTIOYPA@N
KPUTTOYPO@NOOWME.

e MYl A ETMILKOIVWOWVIiO TTOU BDERODYE e NTEA &KKIOW |
TP € TE I va Ongloupynoel ToO O1 KO TOU CLegvyc
UTTOAOIL TTOULUCE TO ONMUOOCI O KXgiodi oUmi@wu O@DAIMYT &

oteiAegl KA&t1T1 o0& KAMOlL OV AGAAAOV, OTAO EKPULUTTC
MTAPOARATTI N KOl TO OTEAVEL. Me auUTO TOV TC¢(
omoiog €ival O MOVOGC TOU €X¢€l TO 101 WT 1 K

HAVUMHO OoOo@aAel a auTol TOULU OAJOpPiEAWOWKAGT DI O
YVWOoODO xa¥yd Kol PTOpEI va TO yvwpi el o kKab
yro KAG@motrov vda vVmoAoyiocel T1TO €vaoa KAgl di ar

aomé T1TO O6NUOGC!I O.

AuTO T1TO0O €ido¢C aAyopi Bpwv €XxXel Kal TAEO\
KOPIL O TAEOVEKTINMA €i val TO yeyovog OTI T
MOl pacTei HPE KOVEVOAV, apa dev ULTApPXiE.l Kiv

Enmi ong, kKITMAGgEIQ@uuw !l v a X PNnol go 1oo I nresoplovw  aourTod
TTP ONYOoOU YoEE TP IUE.l OVEKTNUO TNC¢ KPpumMToypaenaor
OTIl yla va di1atnpei 1Ta aoc@eaAn 1TnN¢g¢ Xapaktnpe
KAEL Ol WV, XpPNolLgomolroLVTOAI ,IQAVOO L gdVEAQi
KPUTTOYPAQENONCP K@ O MAJTOTKEPMITINOWPB AV EL TEXVI KE
OpYEC OaMO TOULC YVWOTOULAADUL WETTAP IKKAOWUOCL VO AAYUOT |
Kpumtoypaenong vVa KoOoOoTi el TMOAW,OTYIM@ VI V&
O TMOAAAG KOoOH pHKkip DEDDPRETD@R CLUTTTOYyPA@ENON €V OC(

eivar pyndapyirvn Kal €0w €ival TEQPWUEVAXOVTAOAl

SUVETMEETAOAAELVLOPYOAOOTE TNV TaxvTntTa Kal

OAyoOpi Byuwy pe TNV aoc@edAel a €TI KOWVIoeila@ T

™

VOQ@AOUOTA TOULZIUYXKEXWP.l WEV A, TUTI K& o1 oo
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XpnotrpgomotrovvTa YyI a OVTOAAOQYNR CUMHUHETPI KW
KPUTTOYpPAa@naonAudtend oguiéwaoyv . K a | n VYEVIKN KOOIV
OANOKANP WY EAVACE CK ool lOcom@nPuUQU.e T PIL KOG OAyOplL Bpog K
Ba dolpe Kal Ba XMRHA| WoWE!I OO WML Xiovamn o€ X
LTTOYypPaQ®NG.

4. 3.1 B RSAohQh) adeasgd

OaAyopRSAIDICVY Ol OTmOé TOUC TILO YVWOTOUC
Kpooypaenoneg Kal TTIL O X PN AOlloy oompoXNIRKC O Y @ W@ O 6 U
MTPOEPXOVTOAI amo T1Ta emiBetrta Twv TIRvesv atTo

ShamitAdlemanTo poa6nuatti K6 TMPOPBANUA OTO0O OTOi O P

KAEL OO WWK EOKPL WEVOC aAyoplrt Buocg €ival TO TIpP
aoplL BpoUv o0& TMPWITOULE apl BuovLC. NN a TOAU ey
amodoTl K A0on oO©010 TWMPOPRBANUPA auvTO, b E O TT (

0O @I KTO vOoO «om&@aoouv» 1Ta KAgl d

e OULUTO TO Oonueio Ba dei &ovpe PBHRUO ava

amme KABE e€ePUMAEKOMPMEVO YyI O TmRVOIMOUOULPYI O ToOoL

T EmMi Aéyovial pdypyaronivxyopogeong cpud@®@pod OV T
TOUANGYX!| obitsyv 02 Q@68 1lHa@&OV @ec wpeiTal aoc@ealn
YnmoAoyi g=ptrqi TO

YToAoyi @@t ap)*@@o=-(p- 1(®- 1n-(p=q-1).

Enmi Aéyetal mnepé camoa € o<k qpKoaMi§ &e( np £ 1.
YmoAoy ! apsdtemodipu) = 1.

Toepali nomgtor@ AoOV TO O nquooollionkaacm @A o KW |

= =2 4 A -2

TO 101 WTIL KO KAEgl di .

N o TNV KpumrtToypaenon/ amoM puamT UEQF @@ P& 1L
oMmMT €101 0 dEne ONMEPFERWEUIOPET Vo XPEILAOTEI
o dlocks( Mo M\ a
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FMKPULUTT OY(@HopPheter)ye TO O nueEalo@ PKON OILJIIE
c=m" (mod n)

N a amod@PuuUOOMP TO dEMOAPTIOK ® LKIXE | O

m=c¢" (mod n)

432¢ QqdidsUse DigitabSighhtum) (

MANPO@XMIOKIEP| NIATEIINGEQEENGG Ac@aretr acg¢ MANp
MTOL TMPETMEL VA TAnpPpoi omorodnAnmote ovotTnua ¢

1 Epmi ot € v Conkdéntiatit):a H €vvolra tng aoamoéKpuLYN:
OAOULC €KTOC Tpoop(omEQoOoTQUL MOPOBHAIGE ©C K
Kpumaeyencg .

1 T oawo mo iAgtbentiation: H € vvol amod® KMWIWE 0C OTI €
aouTo¢ mMoULu LtLoxuvpidetar, dnAadnn 0O €aULTOC
HOVO €Keivog BHBa pmopoULoee 1vdai yvouwpM o eai ( a
Eekabnapai, T EUVTI KOT NT arvdTEOVIA IPeodPu TIOWNOAEG G T a
MTTOpE i v a EXO0UV TO0 KAel Oi TTO L X
K pUTT 0 Y/ padriponaotno A i

T Akepal bhtegitya H e€eyyulvnon O0T1 TO HPYNARVULUOA TIO
OKPIl BwC O TOMMWENTEE T OV OTTOOCTOAEQ K dl 0 €\

OTol ov dAYMm®,T €€ iITTPE A TMO KATOIL O OC@AApPda e€i1c¢

Ouvuocl aCTI KA MEXPI OITWNIIEAY @ Q0.8 pEEPITAT@VE i v a
TO TI O €UKATAOVONTO ATMQ wW@HWE TEP&IONG aAWT AIPET
avVITAadeTole KAUTOA OO OnNUEI O TOUL KOAOTAVONOAWE
MpoXxwpRoovpue ot1nv dgirlgigmatkrg H mry@laopk)n (Vv Toy p
onulmMpPpyeE yiI a va oTfo o authenticitye | T @w & EIWY, U MIEE TONOT C
EVOC oaplbftgspd @m@di a mMapdyovioal HPHE TNV E€@ap|
OTO0 KaBoapO® pvopu® arwBpeEIVorTl KVOETIN TT@W XY@ 9 A 0 T

KOl aKg@Qal 6t nNTta.
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H Yynet akn DOTT IYTRE@P@ M\ a U B AV E L EVVol €( T
Kpummtoypaenaong Kal hashmp K oOr oKTGETHOATXEL Yool UG P(O ¢
OMEOWE HPMETA OAANG OO0 OVO@QEPOULUFI DOKATMAPANDT
TNG YNl oK ¢MI UKTPOUYTPTOOQYIPCOIMPA (KTMN OGN KOTOT EPOAXI O
Unot akd Qao6aBeammp ocdl 0pl CTOU KOy EBAPAyY ®C
Mia ougesypn n( omoi a e€ival enTonkKLEAING! CR|dGE OG
cvdadptnong KOTOTEMPMOAX!I OPJOU €ival JOVORBWKGA O TC
Ol AQOPETI KO OKIOOIT ERECEWWOQ ! i WWITH AaTTAPOi TNTN
OKEPOAL OTNTOC. Av €xouvpge 1Tn ocvuvoyn €vog MdnN
VO €QOPUOCOLEETHRAI | dya ocuvaApPTNON KATOTE MO
eEAéEYE&ouvpye av TOAOl pLGalouv ol dVLoO ocuvuvouye!l ¢.
HMETAdoon, ¢€it1e KOOAKO B oBEumMoou €evi cdce, anT 00 LKVAOTIYONI OE VA
cuvvodoeUvEl TO PMVWHO @BrePwuiowmoaocaN TOo HPNARVULUM:
H oclOvoyn €TI KOAAAGT Ol MTAVW O0TO0 .JIMHwly o NKa |
cl0yxuvong K al 1L axuvaoncg Y, el val EQPL KT O

KPUTMTOYPAQPNHUEVO PAVOIPOT nopmBrreat.0 X pova v a

MEXpPl Twpo TMeTUVOXOMWE TNV AKEPAL OTNTOA, K
OCUOUMUMETPA KAELOI G VylOWWO NA@IiATET . WX au Y& i Baly €T
TO OAQOCOPdUETPO KAEI OI1L G pmopolLV VO XPNolL uyoT
ETI BULU UNMNIKTTTMELKP PMTOPEI vao AwvuaPaoyeilveawma g\
KPUTTOYPAQPNOOUMPNE TPWIA HPHE TO dnuUoOOCLI O, K a1
1 01 WTI1 KOG TOU KAEgl1 di Zgl1 auvvde dopaPqEei otTo0p@n¥
TNV oavTiBetTn Anooyn KUjE, TKOP LI TOTIOWTIPIGK@ KA €1 &1 OT
AuTO degv TPpOoOC@PEPEL KOATOL O €10 &0 |ETUOTA €0IT gwar |
EXouLv TO 0 nNQUOOTOOl a0 ,K AdkelvwiBa To XpnolL yoTmol Naoo
OAAG OTn oclLvoyYn TMOU TOPAYyETOl DUIVE MWQ TOW \
0edOPEVO PYOAOQUEOOPEPEOHEOOYPAQONU&KWA GOOVNEOITEMIOW,
amoénv oco0vouyn TNGE OCULUVAPKPOMCONEPUOTER ORI @IEO
KAET®U OomMmOoODEd®AEN. 0 TMAPOAARTMINCEG OTMAAG OTOKPUT
KAel &i , MTai pVeEl KIPWTOTCOYQPHUOPEKAPYETMO OTMEOOCI
KabapvwogwnunakXayi (€1 veéa ocOVOWYRpOTml Twv puduo

OTI OMEWT GTAdel OKPI B0t E6XxTEWC TIOPPEOTPREL 1 0, 0 TTEGI T.€ K
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M o KATw B6a dei ovpe pia 1TWOMMOKA AT 0|0 TID.
MeEPLYPAPYOAHPUE HPOAI Q€T POWIMYMCEU PE KW KPULUTOL,0Y pPAQ@I
Ynotlt aKn NKMWAay poag o @ JUorANncd € 0 € 1 :

L 4’?—’ M 1
r j PU, Compare

A -
" E(K. [M | E(PR_.H(M)))) /
/
E(PR,, H(M))

M

FceesUABoOGTOANR KpuTMTOYypPAQONUEVOU HPNVUPUAT O G

M:To kKkaBapd pnRvuLpa.

HH H Kpumtoypa@l K& ocuvAadpinaon KAOTATEMPMAXI OMO
EE Kpumtoypdoenon OCUMMETPILKNIiAN MTOOL MOPEXRE T@\V
D:ATTOKPUTTOYPA@ENON OCUMPMHUETPL KA MO WOTOQUMUEX PMA L
PRa To 1 301 T a(KoOTT OKOATEOI AOEi O )T.0 U

PUa To dnupuodocao KAel di TOUL

Ki TO OUMMUETPI KO KAEIL Odi Twv dVLO TMAEULPWV.

|l ZuvvéEvwonhbul dddRogtl c06dwv.

4. 4 T UUU (Hashidgs s G e f d

¢ AQLUTO TO oOonueio Ba pPpILARQoouvpge Aiyo T

(V)

<

OpPTNOCEILC KOTATEMPMOAXI OMODU. Mi a epwgrToyp
avaeeEpONKaIakPV eEMPpWYPlL aKA OedoPEVQE &imMpPmdod |
K a1 MTa@AagoeyoO@RAOG Ynolt.oxd chevdapeawa dev Be wp

KaOvVEéEvOd AOYyO KpumtToypaenoeltl ¢, ovTe pmopoULV
eavei K al oTn OCUVEXELO HE TILC 101 0TNTEC
cuvaptnaon KaTETME PQXL, opoIi. oLV OUYE! G aULTEC
OAYyOplrL Bpuouvg KatTatTepagoopeyebBygquyv Ooco peya
HEYyeOBOC TOOO TMePl OoOOTEPEC OCLVOWEI C ULTAPYXC
Hovadl KE&g».
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MPpPONYOULHUEVWE OAVOAPEPOUPUELYOPDNOIGRCOKNPEGDE @
M ac EVOLlL Epee pATOVONTA AOyl a yiopoe Wei voa T
cuv{nTnNnoouvpge MIIOO TEUMILKA.ocLVVAPTNGOGN TPETE.I Vv

1 01 0T NTEC:

T Na & oneway, onAadn va PNV €0 voa |EMHPU KITO o\
EXOULUMPYE OTNV KOTOoXxNn Mag PO6vo Tnv cvvouyn.
T Nao €ivaoalr ypAyopo Kdal €UKOAO OTOV UTOADO)

T Na punv €ivalr €@1 KT O Vv o octavao\lop mewoxoAudlee 1T.0 |

T Kabeg oovvoyn va e€ival M 0 vuordol AKorly, i cw e p & i
Hnvopgaoata pe Tnv {dra ocovvoyn.
Oco KOoAUOUTEeEpO TMANPOI AULTEC TIC 101 O0TNTEDC
OUOKOAEITVEPIO VO «OTMAOCEL ». Me TOV XoapakKTnpl

OTMTOl OOATOTE TPOTO OCGULVEIL @E PWVIV APE N&ONG &KWOOC T |

HTTOpei va e€mIL@eépel TULUXOV mapafBiaon Twv 0oL\

MIi o KPUTTOYPOA@L KN OCUVAPTINON KOATOATEMPOAXI
Topei ¢ tTneg AcodArel BeadiAoqpd® popt @w®W¢ €i val n
avaAlloapye T1p 0 nNMACUMessageAuthentigation@ode, amoOnKevOr

KWwdl KWV , K. &

4. 4.1 B $HAO Q) asdeasd

O aAyopr OBpog KOT Kpawa)yloayequy ogo GHAO a | 0
(SecureHashAlgorithm). Y T & p X0a Wdvp 0 p K @ Y € @ogAl yeoCp SHIAUSH A
0,SHA-1, SHA-2,SHA-3. KadBe DI KOIYEMEABE T E 10 pU HQUWLQ Ca NTYO L
ao@opolVYV dl1LO@OPETI KEC ULAOTMOI ROEL ¢ KOOI Ol 0@
MePl 00T € pnNEua@ado@da Aepinoot pB8HARS 60 OPEHOI 0OC AV NKEI
Ol KO YySHA2.1 a
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Or oAy SBHA: @@ o0 ov thidaksT&®V ©® T@d WV TO HPEVYE
vao Ol a@QeEopieEKioya@mME 1 a ,0ecKool KOyg@gVEO@BAVOULYVY TT ¢
(emavaAlnyelr ¢ 1tTng yVopom EEoPmTE)T,al pantwdaé&o a
mponyoLPEVOU

A|IB|C|D|E]|F |G |H

Y

1. .

A
A
7~

A|IB|C|DIEJF |G |H

Fcee UMBa 2 moawdhoupap o X kK oy BHAL1 a ¢

TO0O TI O MAVW OXNHUO @Qaoaov&DYEBHARYTMm cRk@Paecg a
ypawmomABE, ... HamoteAei bt dimaoIFZ)polVPue TO TWC
Toa ypoAB&€raHoto 1T€éA0¢ TOULU VYyUOpoOUL, K al ET O
€ MO € vioo K O KTKEl TVPOA Y WV O OVTI MPOOCWTEDULE.I mp o
OKOAOUBO o Umodulbai?>. @Nt@d1 o1 oapl Bpoi mMou ava@eépov
T GHA256 TEéAo¢g, ©Ba e€&nynooepgerpdympa@adéel ¢ ot1Ta

Ch(E, F, G) = (EQF) A (xEQG)

Ma(A, B, C) = (A@B) A (AGC) A (B @C)
So)=( >>>2)A( >>>13)A (| >>>22)
51(E) = (E>>> 6)A (E>>> 11)A (E>>> 25)

= =2 =4
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4411805 UoFa¥o W5 & U os(PdgswordBasedCryptography)

ST@0oTNUAO POAC XPNOl Jpasswarda WWa IK ABEV XA IITK

vatapdyOwaquey HERKPEKOI To omoio emnpedadld el KOAT
MTANPO@OPl WV TOUL XPRHRoTN. ATl n TPOCEYYI O
Kwdl KOl KATovreel pJITwoMle i a vlav oegiol KOl HPI KpoOi,
mouvOBeva. ESEalrl 1Tia¢g tTouvu mi1o MAVW, €ival €0k

KATOl 0¢C KOKOPBOULAOC TOV KWOI KO €vOoOC Xpnotn
o L Vv & p PBKDRqPassworeBasedKey DerivationFunction2). Avt g n M€ Bodo
meplL AaupBaveil KPUTMTOYPA@I KA (.Y dpu Pqiowg
KOTOaTEPMayx!l BHApa v 10ayw u ©osakk(ce Ty etiydésyoova € vi oX L on
KaBapoU ) Kok bdDHQg o Xeguonia ATAWEELIVCO P T A0 EWV O IO U T W)
WOTE VA YivVeIETMapRET A PpOppPpOLYUE VO KoabBopi ool
HMEYyeEOBOC mMouLvL BEéAovpanNEoo EXHEOI T OE OVI@IT € Q18 @ I @ C
covouynyqQg NYHNMO@POOUEEPVOI HOTIOI NADL KEA PREVIE® » € 1 O
CUYK&EKPIQEY UVUTTOVOoOEeEi XPYOoOKNQROOTmDd ¢ p.ai TAVOTVITIBOEATOW!
el val MEOCO OT1 C Tpodlaypaeécgc OTI TP E TE I Vv
aviTiAnmid oToOoVvV XpnNnotn oXxemmodke KaBOAouv, BaAa
e mietie 6ot 0o ocvoTNUO. Me piIa emiBeon wWUNRC
UTTOAOYI ONOC O6ao wofin®aive r@a &iO@aeoA 0T OV, KOTIO.

TOKTI KR OAXQY YVER@@AUKDOTN.

45¢a8 s Us Uamgmpid s 9 f

T oAndroid € i v a1 Eva AEILTOULPYL KO ocvLOTNUO VI
oxXedl aopyé GagleaTT™®d oGy@Tnpa TMouv Ba KTiocouvpwe O
el val VAoTOIl N a&ndmid o € TMNE IATEQ UTPOYIPKYOL KO 0O LT O O
000V a@opd OLVOTPHONEC URKEDOCEAKOADO AXAA Ao
Yyila | cTOCERIi®dgg, KAMMIPpOYypPAPUUATI CTAC €ival
emL Bopei, VOOULHUEVOU OTI Eepel TOV T1TpPOTO,

CLUOTNMPMATOC OAO YiVvVOVTOIOTUE TIOWN KXOPTHNOOATANN.A o O |
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H yAwooca Tmpoypoapguat! o oAndrodo LV ¢apgag g O J O TTO |
TO AELTOUPYWYARG K®EWATELH VAl MOVO n Bdaon ao.
apl Buodcg Bt BA1L o0oONKV yl a T1 CEENWEEAOD A E G
Ael TowPyas T@AV IUEIPOKO i a¢ €QAaPPUOYNC XPnot pyo
OAANGJakaal o VOAOYy wC¢ PdeEETMNROUNQgepVOowmaaocAdad) xpno
MPpEMEL VvVa LTAPYXELl Kal Katavoénon 1Tn¢ uvrmodo

TOoOUL.
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€ 0O0ULUTO TO Ke@daAal o c@Gm w@@ainq@@®o UTDel TOMIT
KOAUTT OWETTOTCO JMEEP E | O . OQa ocLUTEPIAIOBYVEEIEY A € X!
Sl aypdadupgataoa yla e€me&nNnynon oLy KWVKEXEKI KOV WW ENE
XOPpPOKT @ EXxOwIyE nNoédn meplypaPel o1 daegopouvg o0p
otTn ocuvuvéEXxel bBog gaHyVYODPOHPYeEMOOE Al YyOTEPO TOADTA

KatTavontdad t1Ta mponyouLueva.
5100390 YU;soy) Ule

Onmw¢g ava@eépapge KOl VwpitTepa o100 E€yypageo
KOl VWVIKAC O01 KTUVUWONCE E€TITPETMOVTI AR WPWTDODWLO X |
TOUC. Ta dedopPdéEVA AUVUI AXER@PITOLVLY Q@O O W TIO TTIT

dedopdéEpyapmopei va €Tl DA TMAE Ovn VvV 0T K ABCEL PP
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ce 0¢&€on va €Ml A€EEEAT eoce OMON €01V QV 00 AO\TOPIgESIp T |
ToUT € ANOCOI XPNoNog OO X O ood TaNpTe (POOTROUTVEA 0 6 V O

dedopéfaafoamd ToUAXMADOOHM TR €0 val n €71
Ael Toupyia ToOoLv OuvOoTAPATOC G& LWNAOG eTi me B«
Il OXUPEC TEXVIKEC aOo@aAeiag ylra Tnv TANRPN
Vo yivetTaam@VaUHAOPIOQQA A €1 0 AU T Ao MEKWP LV owe
0edOPYEVWY TOUL OAVITIOAOAAAOOCOVTOI OGAAAG KOl 1TnNC
Kaoe OVTARAANWQ@,0 6a avaeepboWIPE N&E MMM E P IWOK
EQApP UOTYWE €TionNng KAl O0TO0 TWEC ETITULUYXAVETOI

52s 0 Wged sUsUsgyoal

>¢€ aALTO va@m bato Ky @AV OCOU M E M E Xpnon m
ol aypapgppgézetwei dovg ocuvvaAdayn o6&€dopévwyv TOUL
UTTOA®YWL,OIT QLT OXPOVA OV O QECAITNGONEE IIK (06 R ua moepido
MTwW¢ emieTWOY@ TN 01 APKEIL A ALITNE TNC TeEPLYP
miBavdédtata o010V OoOKpPI PR Tpdmo TmTMOUL ULVAOTOLI NGO

amapai TNTO .N GEYWOVTOIAKIGO peEYAAO HEPOC AULT WV

OLVUTOMOTO OTO KDNV co@aEEUEOAYIpP,l Xpnoteg d&ev AV
OLVTEC TILC €VEPYEL €C. KOplrog¢g okomdé¢ autobd
TI ¢ €EVEPYELEC TMOUL yivovial O0TO TMAPACKNHVI O.

5.2.1 dbYdd pUliseys¥s

Edw 6a mapouvol ACOULHUE XPMU I P@atp 1 &4 O U € W@\
K a1 omoia PBpioketTal OTO UVUTMOAOYI OCTIL KO VEOQ
OLUVI ORA@T@1I TN OI AP KEWID OYPQA UUEEDTIOO® WY I OV TO

OKOMoowBuVv, Yyl o KoAUOUTepn Katavonon.
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USER_CREDENTIALS

> username password | screen_nam¢ full_ name | private_key | symmetric_key| last _refresh| created at| updated_at
A A
USER_KEYS
username public_key created_at updated_at

USER_INFORMATION
| username info_tags info_contents info_sizes created_at updated_at
REQUESTS

request id | screen_nam¢ full_name receiver request_key| info_tags |info_contenty info_sizes created_at
RELATIONS

relation _id username | screen_name¢ full_name info_tags | info_contents info_sizes created_at | updated_at
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5.2.2 SignUp/Log In
User Cloud

Create account details
username, password, screen_name, full_name,
public_key, private_key, symmetric_key

Create myKey
myKey < stringTokKey(password)

[

Prepare/Encrypt account details
username, hashipassword), screen_name,
full_name, public_key, {private_key}mymmetric_key,
{symmetric_keylmykey

prepared account details

h

Prepare password
passToSave < (hash2(hash({password) + salt) * iterations)

Save account details
DBcredential: 4 insert(username, passToSave, screen_name, full_name,
{private_key Jsymmesric_key, {symmetric_keyjmykey)
DBuser_key= 4 insert[username, public_key)
sign up response < if (no conflicts)

sign up response

Sign Up +

Log In

Enter log in details
username, hashipassword)

log in details

h

Check log in details & Get user details
Details < (full_name, screen_name, {private_keylsymmesric_key,
{symmetric_keylmykey, user_info)
passToCheck € (hash2({hash(password) + salt) * iterations)
log in response < if (check_pass{username, passToCheck))

log in response, details

&

FceeUABudovpyia Aoyapltoaopold Kol oO0VDd

STWITOAV W Ol AypoapdpPuad @o@dinNwWa Dwipymn ag ISignd Iy Kl @ @ ia
up) K al o U (lo§ moenwo ¢  xupen o a). HE o dokwdd ang 6 a
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avoa@eéEpeTal K Ol O € VY& TNO UG KIaTUoUITqd K e CPA @A goE C

eEvEPYEL g, OmM@dami wail v PG onmouv 1L oxuvpi leta

FNMa Tnv dnul ouvyd e YErydPNTE@ Q) MKz ol UKPOY £Ti 0 L
ONUOOCI OVEAEDDWT I EOTIRA O WAU KPW&KTPI KV GAIWE | & Ol
cTol Xeia 1tTouv (OVOW®@T X, WOUUDERDOWG ), XPNOIl PO
TO CUPUMETPLKO KAgUB®ivaowp & MAESH@ @gdo@t | WE K
TOU €TOCl IWOWMEY OV a0 ETIXIEGqV @ pDOPB o@yv € X €1 O, dnNul
myKeyt ov PJE€Oow TOU Kwdl KOV TOUL pPediavoTHpOoOHOL:
ME OKOTIO VO K POUMUPOEYTPPAIQKNOC €T O UT OK A €1 & i . Au T
ME owmyKey mTouv € i vooiia oOT NRVAOOEWE Q) KA B E @opda TO L
mpoéoBacon oto0 OWEPH OMEI, K K orBAD 1EqUaovy | K(uEdl I K(O T 0L
TOV TMPOOCTATEVOE. KOTA& Tnv o1 a6 anygkeytropuo, T O
OUYKEKPILPEVAO Eava pdllrAwodipooéowyltllmy oT XU o
cOvoudigeg (BewpeitTar 1 mpog¢ 1, n odfoopyeye 1 a T O
Ba pmopoVLOE VvVa XPNOMPOAOUWOHEPE TEPTROOBE@ReT 0L

ao@oumyKege i vaol TO TI1 O €LAAWTO (eTmel dn ,MPOEP)
el val OCQ@OAEOCTEPO VA IXPINGOI WIOAIOOONYMUEC THURAT
TEANOC, HETA amdé oauvutTtn TN O1LO0dl KOoi o oOoTéEAMN
aomoOnkKevon, MdE ETWAAT aOlEX &Kiod ap@®L KEAd HEV O YyI O

OTOULC GAAOULIQV OXPEINPMEVITQUIVIV WOEY K EKPIL WEVO XpNnotn.

To vé@og OTav TMapaAapBer T1Ta dedoPdéEva av
OoTO0 OoXnua, a@oUl e@apuOOCEI Kamoua rgdagvo¢ o
KOTOTEMEYIOT KOY O TEXVI KA TMOU €ival ocuvnodl op:¢
OUVOl oo TRARBKOR2aonwdptnon TOU OVOQEPOYEATVAP (I T € ¢
MeT@WYgNO OTIOi 0 TIPOCPEPEL KAl TO O KOE TTONIC € T

OLVUTOC O KOATOTEMOAXYIOUOWLO CTMIOP X POAI €A V@A E | C

mapaPBraoctei n PBdadon dedopPéEVwWY TOUL VEPPOULC AT
vV ou n el val OTTOBONKEUVUMPEVOC mouvBewa, nmopi @
OVTI OTpP&@E TMEIP)i.MTT won Tmapafiaoncg, O e€miITI BE

cuovoWyel ¢ KWOl KWV Mde TIsatp&EedPapy vwe GpeEmavroA rpy
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Talpl aGle1l otnv ocluvoyn TOULU €ival OMOONKEDULYE

ME MI O € Tiobe QU Xpu N aBimetoxouvv 10V KAaBapo

Kadbe @opa mou B&EAel va ocuvvdeBaeuy LOOXIPHOT
Tou eclwaAAyuye (01 ecsabmavodOPPY&akpPE vEOdl ME aL
omoOnke&pwdwngy OAa emi TOYXOULV, ETMI TPETET AL
mMpoOocBaon TOU XPNOoTn OTO GUOTAN KOAJK @ ™A @A \@eom g T
MTPpOOWiE EAPEVA TTOL €XeEl AaAmMOONKeLOEL vyl O T O\

TO XPNOIl @O MONOYWE@VIE To eTMe{epyaoctTei av €Tl

523 A9 0 Udgreolko jallities € ¥ 3 ¥ 3

User Cloud

Create/Edit user information
user_info < update({current_info}symmetric_key)

log in details, user_info

Y

Check log in details
passToCheck € (hash2(hash(password) + salt) * iterations)
log in response € if (check_pass(username, passToCheck))

Update user information
If (log in response)
success € DBuser_information < insert{username, user_info)

log in response, success

FceecsUEBNREPWON TMPOOWTNI KOVUDEDOWED® WA MT®@ILA X

€ OULUTO TO OCTAOI O YiVvVapao WIMPIEKDOMIGETVIOGK TOD\
xpNnoTapuv W& dopéva €1 odyd\EDohte glice xT@nEd gneoopwmn g
EQapum@yadjco0oTHEveo g xpnNnoTtTng HPHTOpPEL va €xel
eyyonon oO0t1 €ivaoal €VTeEA®WEC 101 WTI KA Heooov

I 1 @WTMmMKO ETITULYXAVETOAI XPNOol JOTOIl wvTag TO
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XPNOTN Yyl ad KPUTNMTOYPAaeQmAg O vTauwwe dkdIo HEVA
va 0o060¢ei omoradnmorte mMpooPBaocn oc&e Xpnotn T
0l adl KOooi a troow Ténmu ntow\w (dseroam@asswomrl VK atio Lo €

Mepi mMTwon amotTuvuXiaoag¢ TEAOKTN@®RE @OA@P ITTOT €0TTONND
dedopéva €1 ocaydyel o xpnotng dev €ival op
myKey K O 1 OCUVETIWC TOOU  TIODUOMOUCGETTI PKIOK O T K A €1 d i o

KPUTT OY @ep myleyy

524) 3UgeUdad j3e0U(

User Cloud

Enter search query
query_list € query
|

Add randomized queries
guery_list € query_list + randomQueryList()
shuffle(query_list)

log in details, query_list

Y

Check log in details
passToCheck < (hash2(hash(password) + salt) * iterations)
log in response € if (check_pass(username, passToCheck))

Search using query_list
if (log in response)
forall (queries)
result € result + findUser{query)

log in response, result

Check results (details later)
if (!check(results))
adapt(query_list)
repeat()

Fecee UABaBARTnon X p rEIQAT NUofRod Boivarcascp domqry  ap X |
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Mpoxwpwviag¢g B6a ocv{ntnoouvpge ylrLa Tnv avacl
0O KgPotng va avakaAoPel GAAOULUGC XxXpnotecg M
TUXOV OecdopéRounweece@uEpPd®En auvtn, DAOTOLl OU W
TEXVI KR avalntnong n omoia €xe€l ®W¢ OMWTEPO
MOVl CAYAY §COOARPNTO VEQPOC, ONAadnN ADDY aPE O ¢
MetTuXaivoopuye (nTtTwvtag Tepl oocoTeEpa OEdOMPEVI(
OKPlL BAC aAyoprt Bpog mepl AaPPBavel EMAVOANTT
ETMILOBLPUNTO OTMOTENEMPOGOAEOOTII WC KEXVI KEC O

—  Search Query: “Andreas”

Random Index

[D]Y [P [A]Q]|  Sample Table Length

N

Random Letters
. 2
— First Reguest Queries Second Reqguest Queries...

Ql- ‘D" Q1 “D"

Q2 7Y™ Q2 "Y1

Q3: P~ Q3: "Pa”

Q4: “A” Q4: “An”

Qs “Q” Qs “Q~

-

— Perform Search (sample max = 5)

Q1 Q2 Q3 Q4 Q5
2 Results 5 Results 5 Results 5 Results 1 Result
Diana ¥ iannis Peter Andreas Quora
Dawid Yi Paul Anna
Yacks Pamela Achilleas
Yodi Pola Aristos
Yrick Pity Antha

FcedWMNapddel ypa avalnninoneg OCULYKEKPL Y
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Fr‘ra va mpoPBolPye CcemMmmMi PVPORPEORPATMOPOIN VWIPO

TOUL XPNROTN KOl OATMOKOTMTOULUME TO TIPIGATEOY OTUNUGE Y
OKOMN €vav TipokKGOBoplr omd&vV o @mp&E 6@ONOE TYOLWQIEY O T
KAV OXIUEQO PEVIA KIETGNOoELl ¢ PBdadoel OAWV TWV YPOAUL
OnNuUlitouvupyolpue KAl AGAAAEC YGOWVOK gUIpWp XPYVODIUE
€ XOKUWTIO | NTIOPEQ ECIWATAWVIRPAJEOPPpAPI a amo T G
KOTOANYOUUE MTTOpPpOUME vV a MTAPOUME MEXPL €
OTOoTEAE(OTMAAVT wwTTOoi 0 e€Tmi.ong e€pPdei ¢ BETOULMPE)

TE P

TE P
TpO
ALy
aTo
opi
To

mp d

€ T
U Tt O
av 1
TTpo
oTo
auvT
TTO A

av

NN a 00¢€( MPOTACE I C MTAPOULMPEDETOOO, YW OPI © (
Ll opi Covypce MPOOBETOVTAC MTeEPlL ooOTEPOA Y [

TEAEOPATO. AOTIAV O EMTVOOTIE TEUTXYIONEWOWQ € A TTA X U €
TEALEQPUAOKAl TPOOCHBETOULHPUE ypPpAPHAT A OATO € K ¢
ol n enmnmnpPpogiEnowwmwe, YPAPUHPUOT O OCUYKEKPIL ¢
i TtTwon Kal vo 1oxoLel, emavoAlAaupBdavoupe

MO HPEXPL VO €XOULPE yla OAe¢ TIC TpoTAOC
0Otepa oMed oruvot G poQOV. €ETIP TLY XAVOUMPME VO TIAP!
TEAEOPATO TNEg e€miL BupgniIng mpotaaoncg, a@o
ou, OTMAG €VvVIoxV0OLHYUE OULVEXWEC TnNnVv avadnrt
YEYOVOC TOUL HMOAOC TMPOOCOKMELK! oV NWTTORQUL YN
TTOUME OAaKPIPBWE TI ¢ {id1Leg eveEPpYyel eC Kal

Eva dAAXNOo ogviapoapgi MOAAWYV OTMOTEAUPUAT W\

Bovuntn mpoétTtaaon, miBavotTata e€mel & €i va
pei va egival HEPI KA ypaAuPMATO POVO N KO
Xvevoei TETOlL O TMeEPIMTT waon n €@apuoynNn C
TAOEIME pImMpPLad Pape TPONYOULHUEV WC K ol o TA C

TEAEOPAT O aVOl(NDRAMmC TMOUL ViEWAEE X AP O KW O N
0O TO OonUMeEi o PEYILOTOC aAplL OBPuoOC amoTeAECTY
O M1 Bavov o0 XpPpHATMEONMTOW KIPWEEIE T YW oYM @ €

dev PBpel auTtoO TOUL YAXVEL.
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Katd& Tnv avAakKTInon OTMOTEAEOCMAT WV, mai p-
mai pvouvpge yra O6AOUC OVOMOAT ETWVULWHO, Peuvodwyv
ETMI BUPYNANOGCOULHPUE VA GEUIgIOAOWY A TIOE OTOOU EVTO T €A € O
cnNUAaAvIiIIi KO va ovo@EpPpoOuLHPUE OTI yra oOoAa Ta
oOvokKToLOME Ta Odnpoocira KAegl1 d1 & otnv Tmpooman0
TTOl OUC XPNOTEC OVIWGE OTei ANapey10ce dwod EVTOE i A O
Katl €vog xpnotn e€ivar 1o Yeuvdwvupgo TOUL K
OMOTEAEOPMAT O TNE avaldnTnong €i par o€ B€on

omoime oy poot@o LOWU V € X €1 O .

525] et Usae @UUseysrs

User Cloud

Prepare all information to send
request_key < createRandomSymmetricKey()

total_info € (full_name, screen_name, {user_info}request_key,
{receiver_name}request_key,{request_key Jpublic_keyireceiver))

total_info, log in details

Y

Check log in details
passToCheck €< (hash2(hash(password) + salt) * iterations)
log in response € if (check _pass{username, passToCheck))

Save the request
if (log in response)
DBrequests € insert(total_info)

log in response

FcebSWATOOTOAN OedOPNEéEVWY TPOEC OGAAO OCUYKEKDP!

AuTO TO OI1 Aypappga TaploTtTdavel TNV O1 aodl
OVUTWC WOTE VO TpPpOaydoToOTMOl nNbBei €va «aitTtnua

M 0 OULOCIL OCTVY ® GO WA IAXY IT amEp, K @ AJTATHACY €A OT MO L € TT
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ctov xXpRoanve.egmitevxbei auTtd, O OAMOCTOAE

CUYKEKPL UEVN OCEIPA €EVEPYEI WV E€£€TO0ClI MOWOBTE V

OTmmol Teiotono &mu 6 vwanaE AaAp X | K G, yi a Ka&oe o
OTMOI OVONTOTE TMPOC OTOIl OVFEKMO VO OPYMUOO WM AII
K A & requestkey. To KAg1 di auto xXpnot yomol i Tal

0eEdOMUEV WY TQU OWMDQOTKOOAIE T O OvoTlia ©DOI XTEO PO
(ovopa@ve,mpe VOIWVDEWL ATTOCTOAE A CTEAVOVTOI o
AKOAOUOBWC, a@o0 TeEAEI WOOLHPUE PEeE TO TIPpONYyoOLY
T gequestkeype TO OdnNPOoI O KAEeEl di TOU TAPOARTTIN
XPHNOTrEYXeEmoutpodoBaon O0TO0 O0wWOTO 101 WTI KO KAE
MToOu OoTAAONKOAV, o0UTE TO VE POILO KOPUITTET OK QUE € [ KCO

oxé€on PeETAEL XPNoTwWvVv Oa@eoOoUL TMAVTIA POVO O QATC

526 ) 3 Yar 0 d adr 3

Usler Cloud

Request requests
request

request, log in details

Y

Check log in details
passToCheck < (hash2{hash(password) + salt) * iterations)
log in response < if (check_pass{username, passToCheck))
I

Get requests
if (log in response)
requests € DBrequests

reqguests, log in response |
|

Check requests
forall (requests)
if (receiver_name == myName)
relation € (username, {request.screen_name Jsymmetric_key,
{request.full_name}symmetric_key, {request.user_info}symmetric_key)

relation

-
Ll

Save relation
DBrelations €< insert(relation)

FcebOMéow TwWv TPonNnyoULPEV WV /M@0 DI i BEioATooaw .a v
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Q¢ oamoTéAeEopPad OTMO TNV TpPOnNyequeptsr g O 1 o
Baong decedopévwv Ppiokovial amobOBnKeuvpgéva O
e oawitonueio 6o WEPPUHCEOEPYPEE PV POPUOAKY AP

Kabenoxm a@bmTw®¢ VO adVAOVEWOE.I TNV AMTwwpa @i A
KOl VOUPYI WYE OMARNOUE WIT AOI1 O EVNUEPWVEI TO VE
KOl TO Vv E& @OTgo lo@ooell TTOOWT X PNOCTN TOU OTEAVEL
Ta ylLa va €ival ci yowpomnmaaga A B&EW. TAPE VO

Ol TAPMAT O TOU OEVOTEX cMagE A B0 Y pOTONICK PO & I K N
OCTlLYMNR ToOUL €ylvenntaegAgudeai grpeqyovainkernom L Y 1 O
KOAUTEPN Mmoo &KoABE. ai T nUO O X preouasthkeyy & TOD& P L TT

1 31 WT1 KOG TOULU KAegl O K a1 O requestiey W &g 1100 T O V
OTMOTEAEOPNA €ivVval 0 €0TV@I TOLVTIAPAXNONYPQ I ¥ @
TOU KA€E1L Oi <cToyamAQd oo WaIFOe VEL TOV OTOOCT O A ¢

MTPOOCWHERAPE VA aRROUL OTMWC @QOaGy e Ta@ln o @ELD coa)gn Y
KPUTTOYPOOmeguestkey. Heom@Ornnkeovon authl OULOI AOTI
v Eeay Y pA@T@alV  TUelation® e « 0o paT @ VIOQWO ATOOTO@I Pl n
MTOu TNV dnuilovpyei (anMmdboToNéANQl Wa THEAOPEY

TOU O€&EXPWITMVMD)Y PO@OUVVTOAI OWYEY ETIOP | K @O0 OKGTEI | KOOI T

avtovu, TO OTOIi O TMepl ypaAWUEC VAIPIi OE HOAE IO O¢
KateuvBbuvaoncg, dnAadn kKk&Be €vag amd ToOouLvg O
KaTaXwpnoel 1tTnv 81 KN TOULU €yypaen yira oavuTtn
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527seyd UOGaars

User Cloud

Request relations
request

request, log in details

Y

Check log in details
passToCheck € (hash2(hash(password) + salt) * iterations)
log in response < if (check_pass{username, passToCheck))

Get user relations
if (log in response)
forall (relation €< DBrelations)
if (relation.username == username)
response €< reponse + relation

response, log in response

Fceecs UNHUYUIMOap X @V A@w y1I o TPOOCHEODIE.0oTA &€ &

Me Tnv OAOKARPWON TNC OI 00KKI®@i oo N@W a\
TWPpO PMmOpPpEeEi avdad TMAocuouT relafiplsk Mg Pmon ¢ 08 a &o
KOl VO OVOKTA T1Ta 0e€dOMPMEVO TWV XPNoTwv TOUL
O Xpnotng amMAdGd Aé€el OTO VEEPOC vOoO TOUL AVOK
MEOCQ oOoTOV Tivaka autod yla voa Bpedavodurae ¢ T
Aoyapblbmowodl TOOPMEVOUL EPOOIT NAO@EL MP@WTOE WT €P
KPUTTTOYyPOA@NUEVO.

O KUpIL O T O0XO( TOUL cvuoTHNUOTOC/ e apuoO
UTTOAOY I CT1L KO VE@POC, N OTIR &G\ aa voa A U B6TnoKdEV TICOTACO
vépog Odev €Xel mpooPBaon QotTod cdE & OTPOE V@ U OTTW)V}

EMEKTEI@EMWIAKTUMYET OTII 0N GANA BV TET IEQEIEECWV HCE
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DMMAPXOVTEC A€l TOUPw i EWA EAMUD LETWIETOE COPKEVELN. K O I

aTmo

T

QEPAaQNTTII KA, HPE MHILKPN TeEplypoa@rEeilkal T
] " edealUgld 7Tj3g Usoy Uliodewp v ot ayUmece@peigy. o
amoTEAED Tal amo o mhigbyie§ ) MYV T EO VAOUYV OO @ W U @ ¢

OVUOKOAO oTnv e me & € p hitslhytéesce,v d e poOo v aiaLv VA
XOPAKTNAPEC TMOUL VvVa PTMopoULV va PBAdyouvv T
i’ aLTO TO0 AOyo, n EQappoyn M ag M E
MTANPO@opiBasd LT RWOI KOTTOIi non ylLa EUVKOAI a
KwOIl KOTOi non & pdbiekopo moone peceaaepdadlel o€
XOPOKTNAPEC, KULPIi WC ypaupaTtTa KOl oapl B pyol
BU; UbaUGd odYOdddH PUibae y8ex3o0pévwy 1TN¢ €

Bpioketal amobBnkevpévn O0TO0 VEPOC, TULUXOV
eivalr ami 6av ok veao o 0 yKiooTEad 0 TOEO € T WV 0 € &
el val yl a Ol AopoOuULC Adyovuc, 0w TOU

KpummToypaoenuwodva . K w0 ERODONG WV XPNOT WV O TT(
Il oOXupn TEXVIKNR TOUL TeplypaPyapye TpPpONnNyou
G X pOUOCTONMMEOOTVO K TTIPOOEcIB aocn O0€&€ aUuUTOULC.

A adyaUsd @eecuepdn thoklid av DESo@iE voml Gdtee p@ v

ei val ci youvupec, OAANG OT1 C MTAEi OT €C e
KaBli otda dxpnotec. Emi mA€ov, n €Q@apuc
OAYyOplrL Bpuouvg o0& KAaBeg mMepi mMmTwon, YEYOVOC
Mag.

Man-in-the-Middle: Av T € ¢ 01 ETMIL BEOCEIL ¢ €XOULV VO K

Vad OTOKTOUV mpooPBaocn oce dedopéva TOUL O
XPNolLPgomol oLV €iT€e €VvVepPpynTthok GO cediotyee vooe 1
OVTOAAGOOOVTOI b e TKWUHEHDOY PO YOQ@EHNVDP Di
KOKOPBOUAOC QOTMOKTA mpooPBaaon o€ KPUTTOY
MTPOKOAE O€E | BAAaPBPn pe TO VO KOoBuvotTepnoel
0ev Ba amoktnoel TMpPpococPBaocn oceg dedopéva.

CUCTNUHATORKA ceT YyWIa®X! KOToOi non Signdp.Oavtn T

KWwOdl KOG Opwg Odev petadideTtal MTOTE OE€E |
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LTA p xyKeyr @1 X angKeyd etvo v mdp X €1l € UVKOAN TpPO
ToO GCUYKEKPlIL UYEVO €ido¢g¢ €eHVOE peEMIYREGOo@p e i 1
Buffer Overflow: Avt g €i val Mi a Katnwiopi mo veatd 16k
emi Beon, a@eolL ULVTMAPXOULV TMOAAOI TII O OUYKE
YEVI KEC YPOAOUMPWEC O OCTOXO0C TETOIl WV €Tl BEO
MEOCW TWV PNYXOaVI OPdgwWV ToUuU d0vaAaTaal o Xpn
cuoTnUaO. AoONTD@IN, oBgwi bufiecsp Yt WR 1 g TWO X C
VTTEPXELALOMPYEVA deEdOPEVO TOULUGE VA €1 0OXwp
MTPOYyPAPUMPAT O C M E OMOTEAEOCHPNO VA ULTTAPYXEI
KAOVOVI KOCE |Keidg K@\WT I HET WTi ( 0oveEge eumel OEWE |
ApXl K&, e€eAEéyxetTal TO PHEyeOBOC TwWvVv d€edopy:
ondeEi o TNnNeg € @aplawey@ccp u xkloel ndtlikdaag NnT ¢ M
aovtTd TO OKOTO.

SQL Injection: AutT 0 TO0O €ido¢ emiI B&ocewv €TMmiong

€Ei 0o0d0 dedopPEVWY HPEOW T NSEL staEmgnigmoywn ¢ , o
XPpnNnotLgomotroovvITal. N ao mapadel yygya, OE€

AOydadpIiwoo yolbo o X 6L K k1w da K gt oxl pnnéoigpa utTod

OV aA A p cancatenatioo T SQLstatemenb o € TN p € déoka 0 L O VT O

el val CWwoTOHCLAaK®DOITKOQGQO TPOPBANPA ULTTAPYXOU
HITopouLuV va AnebolLv, O p Yorepamedstatemengse i v a
@l AT PpAPU C@EMU i wv €1 c0d00UL O0€EdO0OPUEV WV . T
@Il ATpdadpl opya oOoTO0 OVOMO AoyaOaploaopdolL KAl
Ta AGAAa dedopdéva dev e€ival aomapai TnNtToO
KEI MJEVOUL, AGApOa KATA TnVvVv .Kpumtoypaenaon 0O
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TUGYa6Usa

6. 1 ATO K&ONE AWK | PN 60
6.2 AfiroAoynon 61
6.3ATTOKOMI O€E 1 62
6.AME AAOEDIYKIPi po@mT | KIE G 62

MeETd&G& amd TNV OAOKANPWON TNAIPOYEMPYI@DQHUE

oeg yeEVIKN ouvlATnNnon yupw om0 OULVUTO®AKOI Y EVI k
6. 1 jGslUyals @peoasce
€ 0O0ULUTO TO OnNMeEi o €xouvpe KAaTOANRE € o€

O0C@OAN OVTIOAAQEYHODE ODWMNGP NOT WV KAONEWIOGT |
TOV TpPpOMTMO TOU ¢€idapye vwpiTtTepa, OTTOKPUOTT O
EMMMAeKOpPUeEvVvVORBWYXPgooONTAOCOULYE KATOL O OCULUMPT

OO0KI ynp TmToOUL TpPpAyMPdATOTOIl NONKE.

H oKl Yy TOULU €Q@QAaPUOOCOMPE € MEEI QU IaKeEp OO LATPA OT

amé XpPNotTeEC. O KabBévag TouLveg oavéEKkaBevaa
MpPpoOoOoBOBEOTEI MPOOWTI K& dedopPdeEva. Tn OULVEYXE
GAAOUC XpPpnoteCc. TEAOC, OAOIl Ol TO@MWANRTTE

mpoéoBaaon TAV WE TTEEUTEE ,0 TIKWOCI Beamti &0 Co Ak XN @bO Nk
o PnoowobVTOI TMPEXGEW ., X ONnKeE N Paon € d0UTEV WV K (
mMTavia €ival KPpUTMTOYypPaA@ENnUEV O, W¢ e€TmMmiong Ko

TuXaia omwg Ba EmpeTE.
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6.2] 396ahodid

AKoAoUB wg, Ba avageepbBolOpuye o0€ KAMTOLl O XxXa
OQ@OP TOTMATWYE X Oi VEL OMOKOAT OTXIPV TMOGCA U TTAOKOTNT A T

TN&OT' OopXAV, TO CULOPMAE ! KAQTOTIWTIOWNYP GV SIT | d

MPOCEYYI ON PHETAQPAONG KAEILI OI WV . AuvTtn n TI¢
TI ¢ €VEPYEILEC TIOL JPYTOPEIVEYAC KPVEI TODO NI
OVUYKEKPILPJEVO, TO VEQPOCG Oev €ivaoal oceg B0€aon v
dedopéEva emel dN1 ei val K D O TT TOOUYOPTAN@UNOUTEY O O L T
mMpoocéyylong meplopi ovial o100 vqvyxppénuouoc
TWV OdeEdOMPEXRTYY TEPIMTTWONR PdaAC, TO VEQPOC T

0cedoOpPEVWY PEOCW TOUL OVOPMOTOCE AOydaplrLaocpgoUL K
WoTeE AABoOog dedoOPEVA VO-OUrEUVO dliovuogl XTPPAOOOT BEGCO. | |
ETITEEPIE O€E XpPpNoTeg va mpadi&ouvv w¢ GAAOLl Xpno

CcuvVaAAayn.

Qoto600, TOoO emimedo OAOCQPAANEl O@ETYLE VMK E Q
YVPOAOUMUEC €Xel BEQUMBWANOBWE A THDOI €C TPOOCEYYIi
KOotTnomiqfwwamnmdédoon AOYyW TMEPITTWV EVEPYEIL WV
aomoOnkKelLel TMOAANEC @QopeEC TAa (61 a dedopPdeéEva C
MTpay daT oOmupU ET a T@I Afid&v el EmoiponNmMdyv w ol TNOEL C
0edOpPEV WV Klaor AT @v) MeIOPXKEPY !l wv avalnitnong X
TEMNOC, KAav el K Ol ETMI MAEOV ULVUTMOAOYI OopOUC, Mo
EILOIL KA HME 101 WTI KA KAl OI0QAOK @A AT MW OQ\E 0\ T &
OTMOTEAEOCPNA ETI MINWOETEOQAGYXNUTOWODOD@E IO YWIE g |

aplLOBPYod Xpnot wv.

Mépav auvuTwWv, OTI ¢ ULVLMOAOI TTEC AElL TOULUPYI €
XeElL pi letTal OXETI KA MPILKPO apl Buo dedopyévw
HITopoULOE Vva OAANAEEaT OMENT @WILE VYNICO VXEECP | WO T

apxeEl wv.
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63) 8oceatlUsd

Katd 1tn 01 GPKEI A WQUUETPIYO P T § ¢ OMMOKOMI Ca

MpAy AT A KOl OmMEKTITNoGvéavakaTtdogddapomoanpieQT
L apKel a TnNg Topliiuong Kompooo MAvEGI omval ¢
OTlEPI YOOI 0 auvTROaR®EAdIVIog D X AMYNIK IT,E A0OC¢, OCGULVNRO WC
OAOKANPWPEVN AaTO AAANEETTOP HMTENQ LI EKVIE CU OEUP YTOECP
efol Kel wBnka Kal ME MU WWIPTPIYKH @M KA KM &T I1Y,0 LK
VAOTIO I NASKAO ton,C .K O T aVBArPmo, oo NOXDOTI KO VEQ@OC
Ta OBépaTa TMOU TO Ad@OoOpPOULV ITOMYEKOPOQT i@ T U
efaprToUMT adl KB MOUL TpPpoOoOoCTMABEL o KOl opyav wo
ovitoame EABW 0 PEAAOVTIIKEC TPOKANOEL C.
SUYKEKPILUEVEGE Ol 0tTnteg mMouv €&Aaoknoa,
Al ToWApWIDK A Yy AWooo TP O YyamooupLoodT | 60GqUo0 UTTE P L O C
XPOVO a@l €pwWVEI KAMol OoOC XPnot dgomol wvtag ¢€
0L TAA Aeop yiad € a serversidescriptingy A woPHB Y € cow Tng¢ omoi ac
va Xel pi lopal edopPdeEva OROI T RW WIAKE BUCEN TTOOVL
XPNEEMWP®W TOUL ,0100dOKITKOOOOVI O PE TNV OTMOIi O HUOUL

Enmi copige KT nNoa OaKOUPUN TMepPl oocoOTEPN E€PTEL pi a
OAYOpPIL OBUOULGE KPOHTIOOYQAERAOMAX N TEQ0AV LI HEP E C
HOaC, pdir ODULAI Vva e€ival o0& TEéEAODODULUEDETTEdO (¢

ME TOULC OTOIi onU CT €0XVVOOTATOUYCi ooe TooElV By oai vouv TAvV

64z Uaas3Usoe Ky oUGaU oaUs Yyease Usayd
H duvvatodétnta ylraoa aviaiddayn/ coEeg@puoyan

HOU OCTOUKE XPMORPQEUYN TwWVv GEf&v@EOWIWE AEY X 0TV

HITopoLOE VvVaOoO XPNnNolLuyomol nbBei amd 1o AoAvar o0 @ & n
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TO €id00COoUOQPAARBAOYI OT1 KO VEQ@OC. £ VAEKYEW\ ETIPOO T K

l&kVO va @oavei xXpnoi.yog o€ d1L agopa acevdapl a

M Baovn emékTaon auLVITNANC¢ TNnNg 160£€a¢ Ba NTaAvV
vo ouvv amAmioideu@ga prpnovy i Kal ol Xpnoteg va o0\
aoveEELAPTANTWE TNC TAOT @O p UWEQY oo TTNOV EooUmamdinmu € .x 0 U
MTTopoLoe va dobei €Epgeaocn otTnv amodoTl KOTN
ME HMEYAAO apl OPYO XPNOT WV. MeE aUTO €VVOW T
otn PBaon decedopPéEVWYV OTO UTMOAOY IUAIOIPKA CWE @ OV Q@

EMI TAOXVVOULY KATMOl €¢ d1 adl KOaOi e¢ OmMwg ylIL a 1
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