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EuxaploTieq

Oa 1BeAa va euXapICTACW ToV EMIBAETIOVTA KOBNYNT pou Z10po AGAN yia v To-
AUTIUN BonBeia Tou, aAAd Kupiwg ylo TNV EUTIIOTOOUVN TIOU POV €0€1€E. ETumAéov Ba
NBeAa va ELXOPIOTIOW TOUC PIAOLG KOl CUHEPOITNTEG PoL AyyeAo-XprjoTo AvadiwTn,
Niko MamapaciAgiov yia TNV PUXOAOYIKI] TOUG UTIOCTAPIEN KOTA TNV JI0PKEID OUY-
YyPaQrg tou Kwdka. TEANOC €ipal ELYVWHPWY OTOUC YOVEIC oL yia TNV UTtoaThpién
TOUC 0g OAO POU TO EYXEIPNMOTA.



2 MEPIEXOMENA

TIPOAOYO(G

Eival yeyovog o1l n xprion KIivNTwy CUCKELWV HE IKAVOTNTa SIKTUWOoNG OuEaveTal
paydaia. Ol KIVNTEC CUOKEVEG auveEPYAdovTal PETAED TOUG, ONUIOUPYWVTAC OiKTLUO
ouokevwv. Kupldtepo TPORANUa ota mopamdvew SikTua gival n un €&oualodotnuévn
XPromn KATIOIOG OUCKEULNC. AnUIoupyeital AoImdv 1o TTPORANUA TN 0G@OAOUC CUVEP-
Yyaoiag KIvNTwv CUOKELWY. ZTNV TIOPOUCa JITIAWUOTIKA EPYACia OXESIACTNKE KAl LAO-
TI0INONKE piat AVGTN 01O TIPORANUA TNG 00PAAODC CLVEPYOTIAC TIPOCWTIIKWY GUOKELWV
OlOOPETIKWY Xpnotwv. Baolotikape oto clotnua OmniStore, €va guGTNUO dla-
Xeiplong apxeicov mou aTtoteAsiTal amd KIVNTEC OUOKEVEG KOl LTINPEaieq uttodoun. H
gpyacia givar dopnuévn we €€N¢: apxXIKA yivetal pio cUVTOPN TIOPOUCiacn ToU CuoTH-
patog OmniStore, oKOAOUOBE TIeplypa@ TwV OTIAITHOEWY 0GQPOAOUC CUVEPYOTiag O
OIKTUO KIVNTWV CUCKELWV KOl OTn CUVEXEIa Tteplypagr] kol aglohdynon tng TPocey-
yiong pog. TEAOC yivetal pia Ttopouaiacn dla@opwy EPYACIwV TIOU TIPOCGTIOBoLY va
O0waouv AUCN OTO TIPOPRANUA TNG ao@AAOUC CUVEPYATIOG GUOKEUWVY.



KepdAaio 1

To ocvotnua OmniStore

1.1 Eicaywyn

To OmniStore [3] eival éva clotnua dloxeiplang dedopPévwy TIOU TTAPAYOVIOL OTI0
KIVNTEC OUOCKEVEG, Ol OTIOIEC OTIOTEAOUV TO TIPOCOWTIIKG OiKTUO cuokeuwv (Personal
Area Network) tou xpriotn. H amobrkeuvon dedopévwy Yivetal oTig idIEC TIC CUOKEL-
€¢ Kal o€ otoBepn amobrkn (repository), evw TIOPAAANAO LTTOCOTNPICETOI AUTOPATO-
TIoINpéVN Kol aoUyXpovn por] 0ed0PEVWV PETAED TIPOCWTIIKOU OIKTUOU GUOKEUWV KAl
otabepr¢ aTobrKNng.

1.2  APXITEKTOVIKI] ZUOTHHATOC
To c0oTua OTIOTEAEITOI OTI0 TO TIAPOKATW OTOIXEIn

e Aaipovag Kivntrg cuokeung (portable device daemon) kat BIBAIOOAKN KIvNTAG
ouokeur¢ (device library)

e Mntpwo ouckeuwv (device registry) kai BiBA0ONkn pntpwou (registry li-
brary)

e Amo0nkn decdopévwv (data repository) kai BIBAIOBNAKN amobnikng 0edouEvwv
(data repository library)

* MOAeg mpooPaacng dladiktou (internet access gateways)

To TIOPOKATW OXNMUO OTIEIKOVI(El PIO XOPOKTINPIOTIKI €1KOVA TOU GUOTHUATOC TIOU
TIEPIAAUBAVEL TNV OTIOBNKN, TO UNTPWO CUCKEVWY, TPEIC KIVNTEC CUOKEVECG, £VOV TIPO-
OWTIKO UTTOAOYIOTI He oUvdean oTo dladIKTLUO Kal éva anueio mpocPacng SIKTUoU
(network access point).
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Home serve' aop iance
1 ISP distributed service

>xAua 1.1: Apxitektovikr) OmniStore

O daipovag Tng ouakeung (device daemon) dloxeipieTal T0 PECO ATIOONKELANG
TWV KIVNTWV CUOKELWV. ETUBAETIEl KABE dpaCTNPIOTNTO OXETIKN e amobrkeuan Ot-
O0UEVWV, EVQ TIAPAANAG TIOPOKOAOUOED TO TIEPIBAANOV TNG CUOKEULNG Yl TUXOV Ta-
pouGia AAAWV CUCKELWVY. ETIKOIVWVEI UE CUCKEUEC TIOU EVTOTTICOVTIOL GTO TIPOCWTIIKO
OIKTUO OUOKEUWV TOU XPrOTN EKTEAWVTOC GUAAOYIKEG EPYOOTIEC BlaXEipIoNg TOU Xw-
pou aTtoBrkeuong. ETUTIAéOV ETTIKOIVWVEL TIEPIOBIKA PE TNV aTtobnkn dedopévwy (data
repository) ylo €KTEAECN €PYACIQV CGLYXPOVIGUOO.

O1 gpappoyeg pe xpron tng PiAlodrkng cuokeung (device library) amoktouv mpo-
oBacn oto péco amobrikeuong. Emumpocbeta, péow ¢ BIABAIOONAKNG CULOKEUNG
PTIOPOUV VO OAANAETUOPACOLV PE TNV aTIOONKN JEDOUEVWV KAl TO PNTPWO CUCKEUWV
(device registry).

H otabepr] amobrkn oedouévwy UAoTIolEiTal amd to daipova tng omobnkng (re-
pository daemon). O daipgovag tng amodnkng aANAETIdPA PE TOUG OAIPOVEG Twv
OUCKEUWV TIPOKEIMEVOU VO CLYXPOovioel ta dedopéva KABE OUOKELNG PE AUTA TNG
omoBnkne. Mapéxel mpooPaacn oTa aToBNKELPEVA ApPXEiD, TA OTIoI0 PTTOPOLV VA EVIO-
TIIOTOUV € ONUACIOAOYIKEG EPWTNCEIC avaltnong. TEAOC TPOCPEPEL TNV LTINPETIa
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“push-caching”, péow NG OTOIOG TIPOYPOUMOTICOVIONL UETAPOPEC APXEIWV OTO TNV
OTIOONKN OTIC KIVNTEC OUOKEVEC. [POKEINEVOL va XPNOIKOTIOINCOoLY TIC TIOPATIAV®
UTINPECIEC, EQPAPUOYEC OE UTIOAOYIOTEC PE OUVOEQN OTO JIAdIKTUO KAVOUV Xprion Tng
BiBA0BNKNG TeAdT amobnkng (repository client library), eve €QapUOYyEC OE KIVNTEQ
OGUOKEVEC XPNOIUOTIoIouY TNV BIBAIOBNAKN GUOKEUNC.

TO UNTPWO CUCKELWV Eival PIa UTINPEECIA UTTOSOUNC, N OTIoIO KATOYPAPEl TIC OU-
OKEVEC TIOU AVIKOUV OTO XPNOoTn. AlOoTnpPEi TTANPOYOPIEC OXETIKA HE TIC OLVATOTNTECG
Toug (TIX. UTINPECIEC TTIOL TTOPEXOUV) KOBWC Kal TIAPAPETPOUC dlauopewaon. O daiuo-
vag unTpwou (registry daemon) vAoTtoLEl TIG TTpoava@epBeioeg AEITOLPYieq Kal PTTOpPEI
va KANBei gite amo tn BiIBAI0ONAKN TteAaTn pntpwou (registry client library), eite amo
™ BIBAIOBNAKN CUCKELNC, YIO EQOPUOYEC GE UTIOAOYIOTEG e OUVOEDN OTO OlOBIKTUO
KOl EQOPUOYEC OE KIVNTEC OUOKEUEC OVTIOTOIXO.

H emmKovwvia Twv KIVNTWV GUOKELWV ME TIC UTINPECIEC LTTOdOUNG YIVETAl PECW
€1I0IKWV CUCKELWV TIOU OIOBETOUY OCUPHPATOUG TIPOCOPHOYEIC SIKTUOU KOl CUVOECEIC
o010 dl0diktuo. Ol CUOKEVEG QUTEC ovopadovTal TIUAEC TIPOofBacng S1adIKTUoUL Kal
ETUTPETIOVV O€ OUOKEVEC TOU TIPOOWTIIKOU OIKTUOU CUCKEUWV VA gUVOEovVTal GTO dla-
OiKTUO.

1.3 KivNTEC CUOKEVEC

Ol KIVNTEG OUOKEVEG OIOBETOUY ONUOVTIKI] UTTOAOYICTIKN IKOVOTNTO KOl IKAVOTNTa
OIKTUWONG. To oloTNUa eKTEAECNC (runtime) TwWvV CUCKELWV UTIOCTNPIEl EKTEAEDN
E€QUPUOYWV 0€ OIKTUO KIVNTWV CUOKELWV Xwpi¢ umodopn (ad-hoc networks). Zu-
YKEKPIPEVO TO CUCTNHUO EKTEAEONC TIAPEXEI OUVOTOTNTO ETIIKOIVWVIAG, OVAKAALYNG
urnpeciwv (service discovery) Kol avakGAuWng TTANPOQOPIWY OO TO YEITOVIKO TiE-
piBAdAov (context information). Ta BooiKG TPAUOTA TOU CUCTHUATOG EKTEAEONG
TToPOoLCIAlovTal OTO TIOPOKATW OXAHO
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Core Runtime

Ixnua 1.2: Tootnua ekteaeong (runtime)

1.4 Eyypo@r] CUCKELWV OTO PNTPWO

TO UNTPWO CUCKELWV JIOTNPEL TTANPOPOPIA IO TIC TUCKEVEC TIOU AVIKOUV OTO XPH)-
OTn Kal TIOPEXEL YO UTINPEDIa yypaQrg CUOKELWVY € aUTO. Emumpdodeta, Asitovpyei
oav apxn €kd0ong Wn@IoKWy TIIOTOTIONTIKWY, N OTIoI0 EKJIOEI YN@IOKA TIIOTOTIOINTIKA
KOTA TN OIAPKEID TNG EYYPUPNS HIOC KOIVOUPIOEG GUOKELNG GTO PNTPWO. Ol CUOKEVEC
KAVOVTAG XPron TwWV TIOTOTIOINTIKWY £X0UV TN dLUVOTOTNTA va KOBoPigouv av aviKouv
OTOV 010 XprjoTn £0pAIWVOVTAC EUTIIOTOOUVN PETAEY TOuC. To UNTPWO avayvwpidetal
armo TV 1P d1ebBuvaor] Tou. AVaDETEL avayVwPIOTIKA OTIC GUOKELEC KOTA TN dlap-
KEIO TN¢ eyypaerg, Ta oTmoia €ival Hovadika T000 OTO TEPIBAAOY TOU UNTPWOU 000
KOl OTO TIEPIBAAAOV PNTPWWV AAAWV XpNoTwv. evopévng Tng eyypoerg, T0 Pntpwo
AEITOUPYEI 0OV UTINPECIO OVOPATWY YIO TIC KIVNTEC CUCKEUVEG TOU XPNOTn divovtag
N SLVATOTNTA O EPUPUOYEC VO OVOQPEPOVTAl OF OUTEC ME PN OlIPOPOUUEVO TPATIO.
TENOC TIOPEXEl LTINPETIEC TIOU ETUTPETIOUV OTIC EQPAPUOYEC va Kataypdayouv 1 va e-
geTdoouV TIANPOPOPIEC TIOU APOPOUV TIC CUCKEVEC TOL XPNOTN Kol TIG dUVOATOTNTEC
TouC. lMapadeiypoTog Xapn MO EQAPUOYN PTIOPEI KOTaypdEl OTO UNTPWO OTI UTIO-
ompicel “dlaxeipion péocou amobrikeuong OmniStore™, evw pia GAAN gQapuoyr va
KAVEL aitnon yla AioTa CUGKEUWV TIoL LTTOCTNPI(ouV “dlaxEipion PYECOL OTTOBRKELANG
OmniStore™.

O odaipovag PnTpwou @IAOEeveiTal TN CUOKELN EEUTINPETNTH, N OTIOix €ival ToTTOo-
Benuévn otnv Katolkia Tou Xprotn. O XProTng AVOPEVETAL va EVEPYOTIOINOEl KAOE
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KOIVOUPIO GUCKEUN OTO XWPO TIOU Eival TOTTOBETNUEVOC 0 EEUTINPETNTIC EVEPYOTIOIW-
vTag TN Jl0dIKACIa Eyypo@rG.

O daipovag unTpwou dla@nuidel pia UTINPECIa EyypagEng OTIC YEITOVIKEG OUTKEUEC.
Katd tnv evepyoTtoinan MIOG CUOKELNG YIVETAI EAEYXOC OV QUTA Eival EyYEYPOAPMEVN
OTO UNTPWO N 0xl. Ol EyYEYPOUHUEVEC GUOKEVEG POPTWVOULV TO dAIIOVA GUOKEUNC Kal
TIG TOTIIKEG EQPAPHOYEC OLVEXICOVTAC TNV KOVOVIKI AEIToupyia Toug. Mn eyyeypaupé-
VEC GUOKEVEC UTTOIVOUV OTnV €10IKN KOTAOTOON EYYPA@C. XPnolJoTiolouy TO Pnxavi-
OMO OVOKOAUYNG UTINPEECIWY TOU CUCTHMOTOC EKTEAECTC, avadnTWVTOG MO UTINPECIO
eyypagng. Katd tn SIGpKeId TOL TIPWTOU OTAdIOU €yypPaAQNC, N CUCKEUN EVIOTIICEl
TO UNTPWO KOl OTEAVEL QTGN €yypo@rg amooTEAAovTag Tn OlEBuvan ¢ Kal 10
ONUOC10 KAEDI TNC. TO UNTPWO KOTOypA@El TNV aitnaon Kol avoBETEl 6TV GUCKEUN
€va PoVOdSIKO avayvWPIOTIKOG, TO OTIOIO OTIOTEAEITAl MO TO GVOMO TOU IBIOKTHTN TNG
CGUOKEUNC Kal €vav oplBpd (eao@aAiletal €101 N HOVASIKOTNTO TOU OVOYVWPICTIKOU
OX! JOVO OTO TOTUKO HNTPWO OAAG KOl O€ UNTPWA OAAWV XPNOTWV). ZTNn CUVEXEID
OTTOITEITOl €YKPIOT NG Qitnong amo To XProtn HECw SIadIKTVOKAG EQOPHOYNRC. MOAIG
0 XProTNgG €ykpivel Vv aitnon TePVAPE 0TO OEUTEPO OTASIO €yypPaPnG. TO PNIpw-
0 avadntd TN CUCKEUN TIPOKEIMEVOU VO ETTIKOIVWVICEL Padi TNG OAOKANPWVOVTAG N
ol0dIKaaoia eyypa@rc. ‘Otav n cuoKELN aVOKOALEOEL, TO PNTPWO TTaPAyEl Eva Pneio-
KO TUOTOTIOINTIKO TIOU TIEPIAAPPAVEL TO aVAYVWPIOTIKO NG CUOKELNG Kal TO dnuOCIio
KAEDI TNG. TO TICTOTIOINTIKO €ival Pn@IOKA LTIOYEYPAPUEVO HE TO IBIWTIKO KAELDI TOU
MNTPWOU. ZTr CUCKELI OTIOCTEAAOVIOI TO OVAYVWPIOTIKO TNG, T0 PYN@PIOKO TIIOTOTION-
NTIKO, TO ONUOCIO KAEIDI TOL PNTPWOU KOl £V CUHUETPIKO KAEIDI KPUTTTOYPAQ@NONG.
EyyeypOppEVEC OUOKEUEC UTIOPOUV VO XPNOIMOTIOINCOoLY TO dNUOCIO KAEISI TOU Un-
TPWOUL YIO va EMOANBEVOOLYV TN YVvNnOIOTNTO TUCGTOTIOINTIKWY OAAWY GUCKEUWV. H
Ol0BIKOCiO TIEPYPAPETAlI OTO TIOPOKATW OXNUO.
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1. aTIOCTOAR . .
3 amoBnKeELON TIICTOTIOINTIKOU

6npoal9u KAEId100 <adgogaki 3,127.0.0.1:6001,12345>rPK
kai diebbuvong

2 TIOPAd00N avayvwpIoTIKOU
2.a Katavpoa@r OULOKELNG, dNHOGCIOU KAEISI00 TOu
aVayvwpIoTIKOD HNTPOU, TUCTOTIONTIKOY Kat
ouokeung: adgogaki 3 GUULETPIKOD KAEISI00
B xataypaen KpUTITOYpa@NnonG
BeBOHEVWV

1. ylo KGBe eyyekpIpévn aitnon
T £yypPa@r¢ dnuIoVPYNCE TIICTOTIONTIKO:
,, «device id.adapter address .device

l | public key>registry private key

«adgogaki.3,127.0.0.1:6001,12345>

IxNua 1.3; Ztadia eyypa@rg CUOKELNG

1.5 Asiroupylkotnteg OmniStore

To Omnistore TapEXeEl AEITOVPYIKOTNTEC BOCIOUEVEG GTNV UTIOOOWN KAl OTO TIPO-
OWTIKO OIKTUO CUOKELWV TOU XpPNoTn. Ol KUPIOTEPEG OTIO OUTEC TIEPIYPAPOVTAI TIO-
POKOTW.

1.5.1 A&IToupyIKOTNTEG LTTOOOMNG

H amoadnkn diaxeipidetal 10 aglOTIOTO PECO ATIOBNKEVONG TOU XPNOTN KOl TIAPEXEL
TPOcPoon o€ autd. Z€ AUTAV GUAAEYOVTAl OAO T OEBOMEVA TIOU TTAPAYOVTOL OTIO TIC
OUOKEVEC TOU XProTn. ETumAéov, €TUTPETIEI O €QPOPPOYEC VO UTIOBAAAOLV OITHOEIG
OTIOOTOAAC APXEiwV OTo TNV amolnKn 0 CUYKEKPIUUEVEC OUOKEVEG. TEAOG ULTIOOTN-
pidel onuaacloAoyik avadAtnon apxeiwv Pe Baon emionueiwaoelg (annotations) mou
TIPOCOPTWVIOI OTA ApXEia KaTA Tn dnuiovpyia toug. Ot ETICNUEIWTEIG EiVal TIANPOQYO-
piEC TNC POPYPNG KAEIDI-TIPN TIou OoXETI(OVTal e TO apXEid. AKOAOUCEL PO OVOAUTIK
TIEPIYPAQPY] TWV UTINPECIWV TIOU TIPOCPEPEL N ATIOANKN).

1.5.1.1 Awadikacioa cuyxpoviopoU (synchronization process)

Ta dedopéva KAAE CULOKELNC CLYXPOVI(ovTal TIEPIOJIKA WE TNV OTIOBNKN, ME TN
Bondeia uAwv d1adIKtvou. Otav pia TIOAN givarl dladeaipun AauBdavouy xwpa ta To-
POKATW yEYoVOTa: AnUIoupYyEital pio oupd TIPOCKOUIOEWE TNV OTIoia ToTtoBeTOUVTAI
TO AVOYVWPIOTIKA TWV OpXEIWV yia Ta oToia €xouv uttoBAndei push-cache aitroeiq
ME TIPOOPICUO TN OEQOMEVI GUCKEUN. TN CUVEXEIA ONUIOUPYOUVTAl OVTIyPOaPa ac@a-
Agiag oty amodnkn yia OAa Ta apxeia mou €Xouv Tapaxdaci/tportornoindsi petagd
OU0 BIad0XIKWV OTIYHMWV CLUYXPOVIOUOoU. TEAOC, OVOKTWVIOL T OpXEia amo v oupd
TIPOCKOUIOEWG Kal OrtoBnkevovTal TOTTKA.
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1.5.1.2 AvutopatoTtoinuévn apxeloBetnon (automated archival)

To Omnistore vioBetei v Tpocéyyion “deep archival” 6cov agopd Tnv amodi-
KELOT TWV OPXEIWV. AUTA N TIPOCEYYION CUVETIAYETAI TNV OTIOONKELON OAWV TWV
OpXEiwv TIoU TTapAyovTal oo TO XPHOTN, XWPI¢ va dlaypdgovtal TIoté. H mopamivw
1O10TNTO ETITUYXAVETOI UETAPEPOVTOE OTNV OTIOBNKN OAX T apXEia TTou dnUIoUPYOU-
VIOl OTIC KIVNTEC CUOKEUVEC.

O daipovag TNg cLUoKELNG dIOTNPEI Pia oupPd avTlypaPwv ac@aAsiog (backup queue)
ME Ta apxeia Tou dev £xouv PeTo@ePBei atnv amobnkn. Kade kavoupio apyeio kal
KGOe apxeio TToOu avoixBnke og KOTACTACGN OVAYVWONC/eyypa@ng Kal TPOTIOTIONONKE,
ToTtoBETEITON GTNV 0ULPA.

‘Otav dnuloupyeital Eva apxeio TTPOcaPTATal O AUTO HIa €1OIKNA ETIICNUEIWON oUCTA-
patog (system annotation) pe kA€di dirty kol Tiyfy oAnBeg. ‘OTav &va apxeio oToAEi
oTnV amobnkn, n TPn g emaonueinong yivetal WPeudEG TIPOKEIPEVOL VO OTTOQELXOE
N €MOVOTOTIOBETNON TOU apxeiov atnv oupd. H emionueiwon dirty diatnpeital akopa
KOl OTOV Ol CUOKEUEC €ival EKTOC Asitoupyiag. Katd Tn SIGPKEID TNG EVEPYOTIOINANG
TWV CGUCKEVWV EAEYXETOL N TIUA NG EMIONUEIWONG KAl N 0UPA OVOKOTOOKELALETAl
avaioya.

O daipgovag amoBnkeuong TTPOCTIODEL TIEPIOJIKA VA ETTIKOIVWVICEL JE TNV ATToBNKN.
‘Otav uttdpxel dl0BEaIUn GLVOEDT, Ol EYYPAPEC TNG OUPAC eTeéepyalovTal PE TOV
€€NQ TPOTIO: APXIKA N CUCKEULN OTEAVEL OTNV OTIOBNKN TIC ETUCNUEIWCEIC TIOU Eival
TIPOCOPTNUEVEG OTO apxeio. H amobnkn kotaypdgel v UTOPEN TOL apxeiov, TG €-
TTIIONUEINCEIC, TO PEYEDOC TOU KOl TO YEYOVOC OTI TO TIEPIEXOUEVO TOL aTouaoiadel. H
OTIOONKN CGTEAVEL AIOTO PE TA TUAUOTA TOL ApPXEiOL TIOU AgiTToUV. H GUOKEUN GTEAVEL
TO KOMMATIO TOU apXEiov Tou NtrBnkav Kal {nTdel ETOVOAIUPBOVOUEVO VO OTEIAEL KOl
OAMa TPAPoTa. ‘OTav N amobnkn evnuepwasl OTL OV AEITTOLV AAAO TUAUOTO N ETION-
peicon dirty Taipvel Tnv TP Peudeg Kol TO apxeio ofrvetal amd v oupd. TTTAPXE!
€yyonon Ot GAAEC GUOKEVLEC TIOU €XOUV AVTIYPAEO TOU apxeiov Ba evnuepwbolv OTI
OUTO OPXEIOBETNONKE, OTAV ETIIKOIVWVACGOULV UE TNV amobnkn. H diadikaacia @aivetal
OTO TIOPOKATW GXNUO.
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ZxAUa 1.4; MPpwTOKOAAO dnuioupyiag avilypd@wyv ac@aAeiag OmniStore

1.5.1.3 Push-caching

H omtoBrkn Tapéxel Yo UTINPECIO OTIOCTOANG OPXEIWV OTIC KIVNTEC CUOKEVEC, N O-
moio ovopddetal push-caching. Ot TTEAATEC PTIOPOLV VO GUVOEOVTAI TNV ATIOBNKN Kal
va uttoBaiiouv artrioelg push-caching dnAwvotag 10 avayvwpioTIKO TOU €MIBUPNTO0
OpXEIOV KOl TNG CUOKELNG TIPOOPICHOU.

‘Otav 0 daipovag NG CUOKELNC ETIKOIVWVEL PE TNV ATTOBNAKN EVNUEPWVETAL YIO TU-
X0V push-cache pETA@OPEC apXEiwV TIOU EKKPEPOUV, TIG OTIOIEC TIPOCBETEI TNV 0LUPA
mpookopiong (fetch-queue). H emegepyaaia g oupag TTPOOKOUIONG Eival TTapopoIa
ME aUTA NG oUPAG dnuIoLPYIaG aVTIYPAPWVY Kal 0dnyei oTnv AYn WV avTioTOIXWV
OpXEiwv amd Vv omodnkn. To TIPWTOKOANO PETAQOPAC apXEiwvV gival avaAoyo Tou
TIPWTOKOAAOU dNUIoLPYIOG AVTIYPAPWY KAl AVEXETAL OIOKOTITOMEVN ETTIKOIVWVIA.

Ol artioelg push-caching pmmopolv va yivouv TIPOAIPETIKA e XPOVOSIAypauUa: Hia
OPXIKI KOl MO TEAIKI] XPOVIKI] OTIyur] METaED TwV OTIoiwv TO apXEio Tpémel va Ppioke-
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Tal TNV OUCKEUN TIpoopicpoL. Emimpdobeta o1 artjoeic push-caching pmopolv va
yivouv TIpoaIpeTIKa e TNV eTiAoyn {wvtavi-evnuépwaon (live-update) n omoia divel
€VIOAN OTNV OTIOONKN va CTEIAEL TNV TEAELTAIO €KOOAT TOL OPXEIOL OGTN CUOKELN.

Push-cache aitiosic vmtoBaAlovtal otnv amobnkn pécw NG PIABAIOBNKNG oTo-
Bnkng. A&icel va onuewBei 6T dev eival amapaitnTto va ival TIPocBAaCiun n CUCKEUN
TIPOOPICPOU TN OTIyU TIou UTIOBAAAOVTAl TETOIEC QUTACEI OTNV aTobnkn. Aivetal
OUVETIWC N OLVATOTNTA OTOUC XPFOTEC/EPAPHOYEC VO TIPOYPAUHOTIOOUV HETOPOPEC
OPXEIWV 08 CUOKEVEC, XWPIC va gival armapaitntn n mopousio TOCo Tou apxeiov 6co
KOl NG OUOKELNG TIPOOPICHOL TN OTiypr] dnuioupyiag ¢ aitnong.

1.5.1.4 YTminpeoieg epappoywv (application services)

Ol g@appoyEg UTtopolv va XPNCIKOTIOINCGOLY TIG UTINPEGCIEG TIOU TIOPEXEL N ATTOBNKN
XPNOIKOTIOIVTAG TNV avtioToixn BIBAIOBNKN OTI0BNKNG. ZUYKEKPIUEVO [E Xpron NG
peBodou lookupFiles() emioTpé@ovTal Ta apXEia TwV OTIoIWV Ol ETIICNMEIWCEI TAUTI-
{ovTal pPE TIC ETUCNUEIWOEIC TIOU TIEPVWVTAlI OTNV PEB0dO cav opigua. Ol EPWTNOEIC
MTIOPOUV va yivouv T0C0 pE Baon to KAEdI ¢ emionueinong (key) 0600 Kal Vv TIPN
¢ (value). Artroelg push-cahe pmmopolv va TIPOypPOUPATIOTOUV PE KARON NG Me-
B80dou submitPCR(), n omoia maipvel cav Gpiopa T0 aVAYVWPICTIKO TOL apxeiou, 10
OVAYVWPICTIKO TNG CUCKEUNG, TN XPOVIKN TIEPI0S0 TIOU TIPETIEL VA YIVEL N ETOPOPA KAl
TEAOG OV I CUCKEUN TIPETIEL VO EVNUEPWVETAL PIE PHEANOVTIKEG €KOOTEIC TOL ApPXEioL.

1.5.2 A&IToupyIKOTNTEG TIPOCTWTIIKOU SIKTUOU CUOKELWV

Agdopevng NG IKAVOTNTAG TWV KIVATWVY GUOKEVWV VA ETIIKOIVWVOUV HETAEL TOUG
(ad-hoc networking), ol cUOKeUEC auvepydlovTal TIAPEXOVTAG ETIITTAEOV AEITOLPYI-
KOTNTeG OTO Xprotn. Ol KUPIOTEPEC AEITOLPYIEC TIOU TIPOCPEPEl TO Omnistore Tou
Bagiovtal TNV IKAVOTNTA ETIKOIVWVIOG TWV KIVITWV CUCKELWV Eival;

e AUTOUOTOTIOINPEVN BNMUIOLPYIO ETTICNUEIWOEWY HE ONUACIOAOYIKEC TIANPOPOPIEC
aT0 TIOAAOTIAEG TINYEC.

e MeTaQopd OpXEIWV a6 PIOt CUCKELH GTNV GAAN yIa avgnon g dloBeaIuOTNTAC
KOl KOTOVOUN TOU (OPTOU aTIOONKELONG.*

e YTooTpIgn OTIOUOKPUCHEVNG TIPOCPROONG OPXEILV TIOU ETUTPETIEl OTIC £QPAPUO-
YEG va eKTEAOLV Agrtoupyieg Eic0d0u/EEOd0L (E/E) oe apxeia mou Bpiokovtal
0€ OTIOIOONTIOTE GUOKEUN TOU TIPOOWTIIKOU OIKTUOU.
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1.5.2.1 Anuloupyia ETICNUEIWCEWVY UE BACN TO YEITOVIKO TIEPIBAAANOV (context-
based annotation)

To Omnistore dnNUIOVPYEI AUTOUATOI ETIICNUEIWCEIC XPNOIMOTIOIVTACG TNV IKAVOTNTA
aioBnaong tou TEPIBAANOVTOC TIOU €XOUV Ol CUOKEVEC TOU TIPOOWTIIKOU SIKTUOU. Ol
ETUONUEIWOEIC dNUIOVPYOUVTAL Ao TIAEIAOEG TIOU SIOTNPOUVTAL OTI0 EI0IKO TUAUO TOU
OULOTAPOTOC EKTEAEONC TWV CUCKELWV (runtime’s context component). ZTOX0(G
€ival va Kataypagei n Katdotaon Tou TIEPIBAAOVTOC TN OTIyur} TIou dnuioupyeital éva
apxeio. H diadikaoia dnuiovpyiag emionPEIoEwy gival n €€R¢: 0Tav dNUIOVPYEITAL TO
opxeio n PIPAIOONRKN cuoKeLNC AOPPBAVEL TO GUVOAO TWV TIAEIGOWV aT6 TO COTOIXEIO
TIEPIBAANOVTOC TOU CUGCTHUOTOC EKTEAEONC. Ta euydpia KAEIBI/TIUN TwV TIAEIGdWY
XPNOIUOTIOIN0VTAL VIO VA KOTOOKEVOGTEL N AIOTO ETIONUEIDTEWV.

1.5.2.2 Anuiovpyia aviiypAa@wv Kal £E0IKOVOUIOT XWPOUL OTIC CUOKEVEC
(replication and off-loading)

To Omnistore dnuioupyei EAeVBEPO XWPO OTIC GUOKEVEC TIOU TO MECO OTIOON-
KELONC Touq yepidel. Emumpoobeta, dnuioupyolvIal aviiypa@a CNHOVIIKWY apxEiwv
yia avénuévn dlabeaipotnta. ‘Ocov agopd 1 dnuiovpyia eAelBepou XWPOL, XPN-
olgortololvtal 000 TTOPAUETPOL SIOPOPPWONG TIOU OEiXVOUV TOV EAAXICTO ETUTPETITO
EAEVOEPO XWPO Kal TOV ETOLVUNTO €AEVOEPO XWPO. MOAIC 0 eAeDBEPOC XWPOC TIECEL
KATW OTIO0 TOV EAAXIOTO ETUTPETITO EVEPYOTIOIEITAI N OIOBIKACIO GUYKOUIONE OTIOPIY-
MATWV.  YTogn@la Tpo¢ dlaypagr) apxeia €ival autd ylia Ta ormoia €xel dnuioupyn-
B¢l avtiypago ac@aisiag otnv ommobnkn Kal autd Tou gV AVaMEVETal va BpiokovTal
OTNV GUCKEULN OTO APECO PEAAOV. H Tpwtn ouvenkn eAEyxeTal €mIBewpwVTAg TNV
emonueiwaon dirty, evw n 0eVTEPN ETIBEWPWVTAC TIC ETTIIONUEIWOEIC avail-start kal
avail-end. Apxeia afrivovial pyéxpl va €€ao@OMOTE 0 €TMIBUUNTOC EAEVOEPOC XW-
poc. Eivar mBavo, mpiv tnv €€00@aAion Tou €TIBUUNTOU EAEVBEPOL XWPOU VO [NV
UTIAPXOLV GAAO OpXeia TTou TIANPOUVY TIG CULVONKEC dlaypagng. TOTE n cuakeur dla-
YPAQEL TO apXEio apol TIPWTH dNUIOVPYNCEL AVTIYPOPO OE KATIOIN YEITOVIKI] CUCKEUN,
N oToia TIAoV eTTwWICETal TNV €UBUVN dNUIOUPYIOC AVTIYPAPOU OC@OAEIOC OTNV OTo-
Onkn. To TIPWTOKOAO HETAPOPAC OPXEIWV OE YEITOVIKEG TUOKEVLEC Eival aVAAOYO
TOU TIPWTOKOAAOU dnuioupyiag avilypd@wyv O0@OAEIOG OTnNV OTI0BNKN KOl ETUTPETIEL
OIOKOTITOUEV ETTIKOIVWVIQ.

Mia akoun dpaotnpPIoTNTa TTou AaPBAveEl Xwpa PETAED TwV KIVNTWY CGUCKELWVY Eival
N avilypa@r] onuoavikwv opxeiwv. TMa va evepyoroindsi n mapamave diadikaaia
XpnolJoTtoleital n emonueinon pe KAedi replicate-count n oroia Aaupavel Tiun €vav
OKEPOIO TIOU UTTOOEIKVDEL TO TIANBOC TWV OVTIYPAQ@WY TIOU TIPETEL VO dNIouPynBoLv.
To TIPWTOKOAAO dnuioupyiag avilypd@wy €ival aVAAOY0 TOU TIPWTOKOAAOU PETAPOPAC
OPXEIWV OTIC YEITOVIKEG CUOKEVEG.
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1.5.2.3 Katavepnuévn avalntnon kal npocBacn apxeiwv (distributed lo-
okup and access)

H avadiitnon apxeiwv o onuocIoAOYIKG GUOTAPATO OpPXEiwv Ogv TIEPIOPICETal 0N
XProN OVOUATWVY OPXEIWV, OANG PTIOPED va xpnolPoTtioindei oTtoladNToTE emionueiwan.
H BIBAIOBNKN NG GUCKEULNC ETUTPETIEI OTIC £QPAPHUOYEC VO ONUIOUPYHO0LY TPYOGCITG
avalnmong (TuonNPTWoTwy, Ol OTIoIEC Eyypa@ovTal OTo daipova TnN¢ CUOKELNG. ZTa
OTIOTEAECUATO TWV EPYACICV aVA{TNONS CUYKOTOAAEYOVTOI TOTIIKGA OAAG Kl OTTOpO-
KPUOUEVO OpXEIO OTO YEITOVIKEG GUOKEVEC. Ol dQIUOVEC TWV CUCKELWY EVINUEPWVO-
VIOl YIO TNV aQIEN/avaxwpnaor CUCKEUWY PE IKAVOTNTA aTToBrKeELoNg amd Tov Tupnva
TOU ouoTAPOTOC eKTEAEDNC (core runtime). Neoa@ixBeioeq CUOKEVEG EPWTWVTAL YIO
apxeia mou taipiadovy PE Toug 6poug avalATnaong mou opilovial aTIC epyaaieg avadn-
TNong. H amopdkpuven CUCKELWVY OTIO TO TIPOOWTIIKO OIKTUO CUCKELWV 0dNyei TNV
OTIOMAKPUVOT TWV apXEiwV TG GUOKELNC OO TN AioTa pe Ta apxeia mou taipialouvv
ME Ta KpIpla avalninong.

O1 Asrtoupyieq mpoafaong apxeiwv ival TTOPOUOIEG e AUTEC TwV TUTIIKWY CUCTN-
MATWV apxeiwv. EEaipeon atmoteAel T0 yeyovog OTI ATIAITETAl TOTIIKOTNTA TOU OPXEIOU
TIPOKEIPJEVOU QUTO VO TPOTIOTIOMBEl. AvVOlyua €VOC OpPXEIOL Of KATACTOGT QVAyVw-
onc/eyypa@ng odnysi otnv dnuioupyia avilypa@ou TOTIKA OTnv cuokeun. To Avoly-
MO apxeiou poOvo yia avAyvwaor yivetal am ' euBeiag otnv amopoKpUOPEV GUCKELN.






KepdAaio 2

AOC@OANC oLVEPYAOoia o€
OIKTLA KIVNTWV OULOKELWV

2.1 Elcaywyn

‘Eva aoc@olég OIKTUO TIPETIEI VO €XEI TA TIAPOKATW TIEVIE XAPOKTNPIOTIKA [7] © auBe-
VTIKOTIOINGN, MN-0Ttdpvnaor, €UTIICTEVTIKOTNTO, OKEPAIOTNTA Kal dlaBeoiyotnta. Auv-
BevtikoTttoinon eivar n e€akpifwaon NG TALTOTNTAC TOU XPOTN TIPOTOL Tou Xopnynoei
adelo pooPaang oto diktuwo. Mn-amapvnon eival n diadikacia emaAnBevuong Ot Ta
0edopEVO OTANBNKOVY e Ta OIATIICTEVTHPIO KATIOIOL XPNOTN HE TETOIO TPOTIO WOTE VA
va givar adlvatn n ammdpvnon g CUCXETIONG TWV OEO0UEVWV [E TNV TOUTOTNTA TOU
xprotn. Epmocteutkomnta sival dioBefaiwan ot 1o dedoPEVa OTTOKAADTITOVIOlN JOVO
o€ €£0UCI000TNUEVA ATOMO. H EUTTICTEVTIKOTNTO GLVNBWC ETIITUYXAVETAL LE XPNan
KPUTITOYPAPIKWY TEXVIKWV. H akepaiotnta dedopevawv eivar n dioBefaiwon o6u 1a
o0edopéva dev TPOTIOTIOINONKAV KOATA T OIGPKEID TNG HETOQOPAC. AIO@EPEL OO TNV
EUTIICTEVTIKOTNTA PE TNV €VVOIa OTI ETUTPETIEL AVIXVELOT] OAAAYWVY OTa Oedopéva. TE-
AOC TO TIEPTITO XOPOKTINPIOTIKO, N SIOBECINOTNTO €ival TO TTOOOOTO TOU XPOVOU OTO
0TI0i0 TO gUoTNUO €ival BINBECIPO. TNV TIPOGEYYIOH HOG YIO EI0AYWYHN OOQAAEING
oto clotnua Omnistore Bewpoupe TV aUVBEVTIKOTIOINGN TOV TIPWTIO PNXOVIOUO -
G@AAEIOG KOl AUUVOC EVAVTIOV KOKOBOUANG OIKTUOKIC dpaatnplotntag, dI0TI dev Eival
ouvat n €0paiwon evog aa@OAOUC KAVOAIOU ETTIIKOIVWVIOG, av Ogv yiveTal apoifaia
OUBEVTIKOTIOINGN TwV OVIOTATWVY TIOU CUMPUETEXOLV OTNV ETIIKOIVGWVIAL.

15
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2.2 ATIAITNOEIC avuBevxIKOoTtoinoNg oe diKTLA KIVNTWV
OCUOKELWV

Ta diKTua KIVNTWV GUOKELWV £X0LV EIBIKEC OTIAITIOEI OGOV aQOPA TNV AuBEeVTI-
KoTtoinon twv KOPPwV/oLoKeLWVY. Ol KUPIOTEPEG ATIAITNOELG gival [5]

e loxupn auvdeviikoTtoinon: opidetal n dadikacia EMIKUPWONG NG TaUL-
TOINTAG MIOG OVIOTNTOG HE XPNON aToBnKeuPEVWY dIATIICTEVTNPIWY, Ta OTIoia
TIOPAYOVTOl PE KPUTTTOYPAPIKEG PEBOOOVC. Ta CUOTHUATA KIVNTIC UTIOAOYIOTI-
K¢ €ival evaioBnta oe €MIBECEIC LTIOKAOTING, PECOW TIOBNTIKNG TIAPOKOAOLON-
ong (eavesdropping) GUVETIWC Ta SIATIICTELTAPIN, KABWC KOl TA KPUTITOYPAPIKA
KAEIOIA TWV GUCOKEVWV TIPETIEL VO TIOPAdIOOVION O€ AUTEG PE OOQAAN TPOTIO.

< EUuKOAia OoTn Xprijon: o100 CuoTAPATA KIVNTAG UTTOAOYIOTIKNG 0 XPAOTNG
eival ev KIVAOEL Kal GUVETIWC TIPETIEL VO EAAXIOTOTIOINOEL N aAANAETIdpaCT TOU
PE TN OULOKELN TIPOKEIUEVOL VO Yivel auBevtikoTtoinon autig oto diktuo. I.x
TIPETIEL VA OTTOQEVYETAL 1 XPOTN KWOIKWY TIPOKEIJEVOU VA OTIOKTNOEL I CUCKELN)
TpOcPaon oTo diKTuo.

e KAIMAKWON: 10 JIKTua KIvNTHG UTIOAOYIOTIKIG TIOKIAOUV WG TIPOG TO MEYE-
Bo¢ Kal UTTopolv va aTtoteAoUvVTal aTtd Alyoug PEXP! OPKETEC OEKADEC KOMBOUC.
‘Oco 10 péyebog Tou BIKTUOU HPEYOAWVEL N ALOEVTIKOTIOINGT YiVETal TIO TIOAD-
TIAOKN. To KOOTOC TNG dladikaagiag aubeviikoToiong (apIBPOC KPUTITOYPAPIKWY
AEITOLPYIWV, ApPIBPOC uNVUPATWY ) augdvetal paydaia Kabwg TTpoaTiBevtal vEol
KOJBol oTo dikTtuo. ‘Eva TIPWTOKOANO QUBEVTIKOTIOINGNG TIPETEL va €XEL IKOVO-
TNTO KAIPGKWONG KAl va PTIopEl va XEIpIideTal pia IKavoTointikr avénon Ttou
opIBPoL Twv KOUBwWVY Tou BIKTUOU.

e MIKpOCG OpPTOC: €€aITiag TOU TIEPIOPIOPEVOL EDPOLG {wvNng, NG TIEPIOPICHE-
VNG UTTOAOYIOTIKNG I0X00C KOl TNG ATToiTNong XAaunAng KOTovaAwaTn G EVEPYEING,
TO TIPWTOKOANO OUBEVTIKOTIOINONG TIPETEL VA EI0AYEL 000 TO dUVOTOV AlYOTEPO
@OpTO 01O diKTULO.

e YTtOoOTNPIEN OVAKANCNG: TIPETEL VO LTIAPXEl OUVATOTNTA OVAKANCONG TWV
OIOTIIOTEVTNPIWV TWV CUCKEVWV KOl OTIOUAKPUVAT TOUG amd To OIKTuo, T.X OF
TIEPITITWON TIOU KATIOIO CUCKEUN KAOTIEL®

e AIOAEITOVPYIKOTNTA: UTIAPXEI ATTaitnon T0 OXNUa aLBEVTIKOTIOINONG EVOC
OIKTUOU VO WPTIOPEI VO CUVEPYOOTE PE TO OXNAMO OUBEVTIKOTIOINONG EVOC GAAOU
OIKTUOU € OTIOTEAECHO TG OU0 SIKTLO VO PTIOPOUV EVKOA VO EVWBOOULV.
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2.3 ZToixeia ioxupng diadikaoiag auvBevtikoTtoinong

Mia AUon Tou TIPORANUATOC I0XLPNG OUBEVTIKOTIOINONG TIEPINAUPBAVEL TO TIAPOKATW
€& Bnuata: boot-strapping, Tpo-aubeviikoToinon (pre-authentication), dpaiwon
dlatuoTeuTnpiwv (credential establishment), avBevukomoinon (authentication), mo-
pakoAovBnon (monitoring) kat avakAnon (revocation). [2]

1) Bootstrapping

2) Pre-Authentication

3) Credential
Establishment

4) Authentication

) . ' Credential’
?) Monitoring I'I'Fal- Expire?

» Evfir t seconds Even T seconds
<T >/)

. Mis-behave?.

True

6) Revocation

IxAUa 2.1: Ztoixeia 1oxuprg aubevtikoTtoinong

AKOAOUBEI TIEpIypOa@ TV TOPATIOVW BNUATWV:

- Bootstrapping €ival 1o Brjya 0to 0Toi0 pia OvVTOTNTA AOUBAVE/dNUIOLPYEL
€va dlamioTeLTApIo. To OSIOTIOTEVTAPIO PTIOPED va gival KATI TIoU OIOOETEL N
ovtotnta (T.X KA&18i), KAT Tou yvwpidel (TI.Xx cuvlnuaTIKo) | KATI TIou €ival
(T1.X BIOUETPIKO XOPOKINPIOTIKO). [l.x uTopei va epapuoaoteil bootstrapping
OvVaBETOVTAG €va apXIKO KAEIDI o€ KABE KOPPBO TIoU EI0EPXETON OTO iKTLO.

e Mpo-auvOevTtikoTTtoinoN €ival To Priga oTO OTI0I0 N OVTIOTNTA TIOPOLCIALEl
Ta JIOTUCTEVTHPIO TIPOKEIUEVOL VO OTTOOEIEEl OTI €XEl dIKaiwpa Tipoopaong o€
TIPOCTOTEVHEVEG TIANPOYOPIEG/UTINPEDiEC. EVOANAKTIKA TIPO-0UBEVTIKOTIOINGN
opicetal n apxIkr avtaAAayr SIOTIIOTELTNPIWV..

e ANUioupyia dlaTtioTeELTNPIWV: Z€ AUTO TO Brua dnuiovpyolVIal KOIVOU-
plo JIOTUCTEVTAPIO TO OTIOIO N OVTIOTNTA Ba XPNOIUOTIONCGEl 0OV ATTOdEIEN NG
TOUTOTNTOG TNG. AIOTIICTEVTPIO UTIOPEL VO OTIOTEAECEL EVO CUUMETPIKO KAEIOI
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KpUTTTOYypA@nong, &va {eVyog OnNUOCIoU/IBIWTIKOU KAEIDIOU, €va Ynelakod Ti-
OTOTIOINTIKO. H dnuioupyia Twv JIOTUCTELTNPIWVY TIPETEL VO CUVOEETAL PE HIa
nuepopnvia Angng wote va gival amapaitntn n avavewar] Toug.

e AUOesevTIKOTIOINON: Z€& AUTO TO PrUa Yivetal EMOARBELON TWV TOUTOTHTWY
TWV OVIOTATWV TIOU GUHMETEXOUV OTNV ETIIKOIVWVIA, PE BAon Ta dIOTICTELTHPIA
TOUC,.

e 'EAgyXOC: MapakoAouBeital n cUPTEPIPOPA MIOG OUBEVTIKOTIOINUEVNCG OVIO-
tag. Mia ovtotnta n omoia TBETal G€ Kivouvo (TT.X KAOTIN) N “TIOPEKTPETTE-
TaI” TIO0EL va €XEL JIKAIWPO XPRoNG TIOPWV/UTINPECIWY KOl T dlATIICTELTAPIA
NG avokoAouvtal. H ouxvotnta EAEyX0U Kal TA KPITAPIO KOKIG CUHTIEPIPOPAC
KoBopilovtal amd TIC EQAPOYEC.

e AvAkKANon: AuTO 10 Brjpa aocxoAsital pye d00 {ntruata: 1) TIOTE TIPETEL HIO
OVTOTNTA va UTtel oTn AioTa avakAnang, 2) mwg 6a evnuepwBolv o1 LTTOAOITTEG
OVTOTNTEG OXETIKA PE TNV avAKANON.

21O €TOPEVO KEPAAQIO Ba TIpoteivouue pia AUOT OTO TIPOPRANUO ao@OAoDG GuVEP-
YOoiag TIPOOWTIIKWY GUOKELWV (KIVNTWV) BIAQPOPETIKWY XPNoTwv, Baci{Ousvol oTto
cuotnua Omnistore. ©a aoX0ANBoUPE KUPIWE PE TO TIPORANUA TNG OUBEVTIKOTIOI-
nong mpoteivoviag éva cLOTNPA TIoU TIANPED TIC €€ aTTAITNOEIG KOl TEpIAOUPBAvel Ta
€81 atoixeia 1oxupr¢ avbevTikoToinong. MapoAo ToU KUPIO PEANUO TNG OOUAEIAG pag
gival N auBevtikoToinan ovIoTATwWY, €£00@OAIETOI KOl EUTIICTEVTIKOTNTA OEOOUEVV
ME XPNON KPUTITOYPOAPIKWVY TEXVIKWV.



KegpaAaio 3

ETIEKTOON TOU CLOTHMATOC
OmniStore

€ autd 10 Ke@AAaio ‘Oa TTOPOUCIACOUNE TIC TIPOCONKEG ToU Eyivav oto oUOTN-
po OmniStore kal TW¢ Péoa oMo auTteG divetal ADGN OTO TIPOPRANUO NG AGQAAOUG
OLVEPYOTIaC PETOED TIPOOWTIKWY CUOKEUWV OIOQOPETIKWV XPNOTWV.

JKOTIOC TNG OOUAEIAG pOg €ival va ETUTPEYOUHE OTIC CUCKEUEC OUO OIAPOPETIKWVY
XPNOTWV ToU cuaThuatog OmniStore va guvepyalovial. ApXIKA TEEPIYPAPETaL N dlO-
olkagoio alvayng ouvepyaoiag PETOED dU0 JIOPOPETIKWV XPNOTWV TOU CUCTNAMOTOC.
2T CUVEXEID OKOAOULBEI N TIEPIypa®r TNG dIdIKOCIOE PECW TNE OTIoING EOPAIWVETAL €-
pTIoTOoVVN PETAEL TWV cuoKELWY. ETtema avalletal n diadikaoio auevtikoToinong
OVTOTNTWV KOl O TPOTIOC PE TOV OTI0I0 €EOCEAAICETAI EUTIICTEVTIKOTNTA OEQOUEVWV.
TEANOC yivetal pia agloAoynaon g AOCONG o€ OXEON MPE TIC OTIOITACEIC IOXUPNG auiE-
VTIKOTTIOINONG TIou audnNTrnkav oTo TIPONYOUUEVO KEQPAAQIO.
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Egutnpemmc Xprotn A iuntpao/amnosdrikn. EEUTIPETNTAC XPHOTN B (UTTTPGO/CTIORAKN)

Ixnua 3.1: Eméktaon cuotiuato¢ OmniStore

3.1 Ewcaywyn

KabBe xprnotng SI10B£TEl pia CUGKELT] EELTINPETNTI) OTNV OTIOI0 TPEXOUV Ol UTINPETIEC
urtodour|¢ (repository service, registry service). H registry service xapaktnpiletal
omd 1o Gvopa tou xprjotn ¢ (reg user) kai v IP diebBuvon g KabBe xpn-
otng OI0BETEl ETUTTAEOV €va OUVOAO KIVNTWV OUOKELWV. Ol OUCKEUEC QUTEC €ival
EYYEYPOUMEVEG GTO UNTPWO Tou Xprotn. Kabe cuokeur] SIOOETEL €va PHOVOSIKO Ova-
yvwploTikd (devld) to omoio €ival TG Popeng “ Ovopa XProtn.aplBuog GUOKELNG ™.
M.X pio GuOKeLr TOL XPNoTn pe ovopa adgogaki Ba pmmopolae va €XEl avayvwPIOTI-
KO adgogaki.2. KaBe guokeur d1a0£Tel emtiong éva {elyog IO1WTIKO/ dNUOCIo KAEISI
(SK_dev/PK_dev), éva CUUMPETPIKO KAEIDI TIOU UOIPALETal PE TO PNTPWO Kal &va Yn-
@IOKO TICTOTIOINTIKO TIOU OUVAEEl TO OVAYVWPIOTIKO NG HE TO ONUOCIO KAEIdI TNC.
To TIOTOTIOINTIKO €ival LTIOYEYPOUMPEVO HE TO IOIWTIKO KAEIDi Tou pntpwou (SK_reg).

ZKOTIOC TOU TIPWTOKOAAOU cUvaYNG OLUVEPYATIaG €ival N ac@OANG avIaAAOYN TwWV
ONUOCiWV KAEIBIWV Twv PUNTpwwv. ‘ETol 0 KABe xpriotng civar ae BEon va eAEYXEL
TNV AUBEVTIKOTNTA TwWV TIGTOTIOINTIKWY TIOU TIOPOUCIA{OUV CUCKEUEC TIOU OVIIKOUV
OTO XProTn PE Tov oTI0i0 olvaye cuvepyaaia.
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3.2 ZU0vayn cuvepyaoiag PETAEL TV XpNoTtwv A Kol
B

To pnpwo Tou Xpriotn A (regA) dlatnpei pio AioTa pe TIC EKKPEUEIC QITNOEIG
ouvepyaaiag (pending collabs) pe kaBe AAO untpwo (regB) P eyypageg NG HOPYPRG
<active/passive, regB user, regB IP address, shared key AB>. AlaB£tel emiong pia
AioTa pe emkupwpeveg artnoelg ouvepyaaiog (acked collabs) pe kaBe GANO PnTpWO
(regB), pe eyypa@ég g popeng <regB user, regB IP address, regB public key>.

Av o1 xpriote¢ A kai B emBupolv va cuvayouv cuvepyacia, TOTE: € TPWIN
@aan, Or 300 XPNOTEC CUPPWVOLV TIPOPOPIKA CE Hia PuoTKn AEEN (passphrase),
MEOW TNC OTIoiag TIAPAYouvV €va KOIVO GUUUETPIKO KAEdI. EmmpooBeta cup@wvolv
OTO TI0I0G aTId TOUG OUOo Ba avaAdPel TO evepyo PEPOC NG dladikaaiag. Oewpolpe ot
ol 000 Xpnoteq yvwpidouv 1000 TIC dleuBivoElC 600 Kal TA OVOUOTA TwV XPNOTWV
TWV PNTPWWV JE TOUG oTtoioug emiBupolv va cuvayouv cuvepyoaaia. (regA/regB IP
address kal regA/regB user.)

e OelTEPN QACN MECW KOTAAANANG OIOSIKTUOKAG €QOpPPOYNG, 0 Xprnotng A on-
MIOUPYEI EVEPYNTIKN aiTnon cuvepyaoiag €l0dyoviag T0 Ovoua tou xpriotn B (regB
user), v IP dicuBuvan Tou untpwou B (regB IP address) kal TEAOG TNV CUPQWVNLE-
VN JUOTIKN AéEN. AvtioTtoixa o xpriotng B dnuioupyei adntikr aitnon ouvepyoaaiog
€lodyovtag To ovopa Tou xpriotn A (regA user), tnv IP 3i€ubuvan ToU PNTpWou
A (regA IP address) kal TV GUUQWVNUEVN UPUOTIKN AEEN. H mopomavw diadikacia
UTIOpPEl va yivel aoLyxpova.

MeTta Vv oAokApwan ¢ delTEPNC PAoNC TO PUNTPWO A €XEl dNUIOLPYNCEl TNV
gyypagn <active, regB user, regB IP address, secret key AB> kol 0 B v gy-
ypagr <passive, regA user, regA IP address, shared key AB>. ZTnv cuvéExela 10
MNTPWO A OVOAJPPBAVEL VO ETIIKOIVWVIOEL JE TO UNTPWO B waoTe va eMIKUPWOE N ou-
VEPYOOIia, akOAOUBWVTOC KOTAAANAO TIPWTOKOAAO, TIOU TIEPIYPAPETOI OTOV TIOPOKATW
PELBOKWAIKA:

Algorithm 1 regA: processing of active collaboration request with regB
1. while (<ac.tive, regB_user, regB_address, K_AB> in pending colabs) do
2. send.to (regB_address, <C_REQ, regA_address, regA_user,
[ regA_address, PK_regA] K_AB>)
3 wait (T);
4: end while
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Algorithm 2 regA: processing of incoming requests and acks

1
2.

w

R S

oY

10:
11:
12:

13:

14:

15:
16:
17:

18:
19:

20:
21:
22:

23:

24:
25;
26:
27.
28:

while (true) do
m := get_next_msg();
if (m = <C_REQ,regB_address,regB.user, [regB.address,PK_regB]K_AB>)
then

if (E <regB.address,regB.user.PK.regB,K_AB> in acked collabs) then
regB.address’,PK_regB’ := [[regB.address, PK_regB]K_AB]K_AB
if (regB_address’ = regB.address) then
send.to(regB.address,<C_ACK.regA_address,regA_user,
[regA_address,PK_regA]K_AB>)
end if
else if (E <passive.regB.address.regB.user.K_AB> in pending collabs)
then
regB.address’,PK_regB' := [[regB_address, PK_regB]K_AB]K_AB
if (regB.address’ = regB.address) then
remove entry <passive,regB_address,regB.user,K_AB> from pen-
ding collabs
add entry <regB_address,regB_user,PK_regB,K_AB> in acked col-
labs
send.to(regB.address, <C_ACK regA.address,regA.user,
[regA_address,PK_regA]K.AB>)
end if
end if

else if (m = <C.ACK,regB.address,regB.user,[regB.address,PK.regB]K_-
AB) then

if ('E <regB.address.regB.user.PK.regB.K_AB> in acked collabs) then
if (E <active,regB_address,regB.user,K_AB> in pending collabs)
then
regB_address’,PK _regB’ := [[regB.address, PK_regB]K_AB]K_AB
if (regB.address’ = regB.address) then
remove entry <active,regB_address,regB.user,K_AB> from pen-
ding collabs
add entry <regB_address,regB.user,PK_regB,K_AB> in acked
collabs
end if
end if
end if

end if
end while
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To unNtpwo regA eAeyxel TN AioTa pe TIG EKKPEUEIC autrjoelg ouvepyaaoiag (pending
collabs) pe kadBe GANO pntpwo regB. MNa kaBe “active” eyypagr 1ou Ppiokel on-
MIOUPYE( aitnon ouVEPYOiag OTO aVTIOTOIXO UNTPWO regB . ZTEAVEL prfvupa aitnong
ouvepyaaiag Tou TiepIAauBaver: 1) To dvopa xproTn Tou Pntpwou regA (regA.user),
2) v IP diebBuvon tou untpwou regA (regA_address), 3) mv IP dicbBuvan kal
10 dnubalo KAeidI Tou pntpwou regA (PK_regA) KpuTttoypo@nuéva Pe TO TIPOCUU-
PWVNUEVO PUOTIKO KAEIDi K_AB, GTO 0TI0i0 CUMQWVNOOV TIPOPOPIKA Ol XPrOTEC TWV
unTpwwv regA kai regB (Bpioketal amobnkevpévo atn Aiota pending collabs)

2T CUVEXEID TO UNTPWO regB AauPavel To PrvUpa aitnong. ApPXIKA EAEYXEL M-
TIWG UTTAPXEL NON GuUVEPYOCTia PE TO UNTPWO regA (EAeyXog tng Aiotag acked collabs).
J€ TIEPITWON TIOU UTIAPXEL, ATIOKPUTITOYPOQEI TO KPUTITOYPAPNUEVO KOPMATI TOU M-
vOUOTOC He XPrion TOU TIPOCUU@PWVNHEVOU HUCTIKOU KAEIDI00 K_AB Kal eAEyxeEl av N
pnN KpuTttoypa@nuévn diEubuvan Tou €0TAAN €ival idla Pe TNV KpuTIToypa@nuevn. Me
OUTOV TOV TPOTIO ETTITUYXAVETOI OUBEVTIKOTIOINGN TOU UNTPWOU regA. & TEPITITWAN
TIOU 0 EAEYXO( YiVel Pe eTIITLXIO, TO UNTPWO regA ATtoCTEAAEL GTO PNTPWO regB un-
VUHO ETTIKUPWONG oLVEPYAaiag Tou TEPIAOPPBAvEL: 1) TO Gvoua XProTn TOU PNTPWOU
regB (regB_user), 2) v IP diebBuvon Tou pntpwou regB (regB.address), 3) tnv
IP d1ebBuvaon Kal To dNuUOacio KAEid1 Tou untpwou regB (PK_regB) kpuTtttoypag@nuéva
ME TO TIPOCUMQPWVNUEVO PMUCTIKO KAEIDI K.AB. Z€& Tepimtwaon mou 0gv UTTAPXE! ETTIKL-
PWEVN CLVEPYOATIa e TO UNTPWO regA, Yivetal EAeyX0oC TNG AoTag PE TIG EKKPEUEIG
aitnoelg ouvepyaciag (pending collabs) yia Omapén “passive” aitnong ouvepyaaoi-
ag Pe TO PNTPWO regA. Av UTIApXEl TTOBNTIKA aitnorn cuvepyaciag TOTE TO PNTPWO
regB aTOKPUTITOYPOPEI TO KPUTTTOYPOPNUEVO KOUUATI TOU UNVOUOTOC PE XPrion Tou
TIPOCUU@PWVNUEVOU PUGCTIKOU KAEIOIO0 K_AB Kol €EAEYXEL OV N PN KPUTTTOYPA@NUEVN
olubuvaon Tou €0TOAN €ival idla PE TNV KPUTITOYPAPNUEVN AUOEVTIKOTIOIWVTAC £TO0I
TO UNTPWO regA. Av 0 EAEyXOC Yivel e eTutuxio TOTE TO UNTPWO regB ofnvel v
TIaBNTIKN aitnon cGuvepyociag amo TNV avtiotolxn AioTa Kol TOTtoBeTel To UNTPWOo
regA otn ANota pE TIC ETIKUPWHEVEC CUVEPYATieC ypdgoviag 1) to Ovopa Xprotn
Tou pnTpwou regA (regA_user), 2) v IP dievbBuvon tou untpwou regA (regA_ad-
dress), 3) T0 dNUOCIO KAEeidI Tou pnTpwou regA (PK_regA), 4) 10 TIPOGUPQWVNUEVO
MUOTIKO KAEIDi K_AB. TEAOC oTéAvel pRvupa emIKOPWONC cLvepyaoiag OTO pUNTPWO
regA Tou TepIAauBavel; 1) To Ovopa Xprjatn Tou untpwou regB (regB_user), 2) v
IP 31e0Buvaon tou untpwou regB (regB_address), 3) tnv IP diebBuvon kal 1o dnuo-
010 KAEIdI Tou pnTpwou regB (PK_regB) kpuTtttoypa@nuéva Pe T0 TIPOCUUQWVNHEVO
MUOTIKO KA£10i K_AB.

To untpwo regA AauPavel T0 PAVUPAO €TUKOPWAONG CUVEPYOATIOG amo TO HNTPWO
regB. ApxIka emBefaicovel OTI OV UTIAPXEl CUVEPYOTIO PE TO UNTPWO regB eAEéyxo-
VTO¢ TN AIOTa PE TIC ETIIKUPWUEVEC ouvepyaaieq. ‘ETema yivetal EAeyxog tng Aiotag
ME TIC EKKPEMEIC aitroelg ouvepyaaiag (pending collabs) yia Omapén “active” aitn-
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ONG GLUVEPYOTIOC PE TO UNTPWO regB. Z& TEPITITWON TIoU UTTAPXEL QITNan CLVEPYATIOg
TO UNTPWO regA OTIOKPUTITOYPOQEI TO KPUTITOYPAPNUEVO KOPMAT TOU UNvOUOTOC HE
XPron TOU TIPOCGUP@WVNUEVOU JUCTIKOU KAEIDI0U K_AB Kol EAEYXEL OV N PN KPUTTTO-
ypagnuevn diEubuvaorn Tou ECTAAN €ival idla PE TNV KPUTTTOYPOPNUEVN QUBEVTIKOTIOIW-
VTOG £TC1 TO UNTPWO regB. Av 0 £Aeyx0¢ TIPOYHOTOTIOINOEL pe ETITUXIO dlOyPAQEL TNV
EVEPYNTIKN Qitnomn CGLVEPYOGIag PE TO PNTPWO regB omo TN AoTa PE TIG EKKPEMEIC
QITAOEIC OUVEPYAOIOC Kal TOTIOBETEl TO UNTPWO regB otn AiCTO PE TIG ETIIKUPWUEVEG
CLVEPYOCTiEC ypa@ovTag 1) To Ovopa XpNoTtn Tou untpwou regB (regB.user), 2) tnv
IP diebBbuvan tou pntpwou regB (regB_address), 3) 10 dnNuOCIO KAEISI TOU PNTPWOU
regB (PK_regB), 4) 10 T{POCUPQWVNUEVO PUCTIKO KAEIDI K-AB.

Mntpmo xpriotn A (regA) Mntpo xpriotn B (regB)

"YTIapEN ewpoTG «active «C_REQ regA_ad3ress regA_user. ] regA_aodress P*_regA] K_AE:  -C un*puc regA 5cv
regE_user regB_ad3ress C".a err Noto aeked
>

K_AE= om A>oto pending coHabs coiats - Ttopx:e
£vwpogn «passr.e
regA_a33ress
reg_address K_aB>
o-n Aicro pending
coHats

regA_ad3ress PK_regA =
['regA_address PK_regA] K_ab] K_aE

AuBE-.TIKOTTBiNoN regA
regA_a3dress = regA_address

TomoBENON regA ot AiaTo
acked collats «regA_address
regA_user PK_regA. k_ab>
<C_ACK, regE_a33ress regB_user [regB_ad3ress PK_regB] k_aB=

To unTpco regB v eival o

Nioto acted collabs. LTIopPXE <

twpoipn

«active regB_user.

regE_address K_AB» om
Aioto pending collabs

regB_ad3ress PK_regB =
UregB_address PK_regB] K_AB; K_ab

AuBevtiKoTIanaTt regB
regB_ad3ress = regB_a33ress

=OmoBemon regE ot Aicne
acked ccitabs
«regE_a3dress regB_user
PK_regE K_aBs

Ixnua 3.2: Zovayn ouvepyaoiog PETagy pnTpwou regA Kol regB

3.2.1 Evnuépwaon CLOKELWV YyiA TN cLvAYPn cuvepyaaciag

Ol KIVNTEC OUOKEVECG KABE XPpraTn TIPETIEL VO EVNEPWVOVTAL KABE @OopdA TIOU GLVA-
TITETOI YI0 CLVEPYOGIa Kal va AdpBdvouv To dnpdaio KAEISI TOL avTIoTOIXOU UNTPWOU.
AUTO eTUTUYXAVETOI PE XPAON TN¢ umnpeciag push-caching mou TapExel n amobrKn
oedopévwy. KdaBe @opa Tou SNMIOUPYEITAL UIO CUVEPYOCTIa, TO UNTPWO ONUIOVPYEI
£€VO OPXEI0 TIOU TIEPIEXEI OAEC TIC OUVEPYOTIEC. ZUYKEKPIUUEVO TIEPIEXEI OEDOPEVD TNG
Hopon¢ <registry address, registry user, registry’s public key>. T[lpémnel va on-
MEIWBEL OTI N TIPWTN EYypPaPr] CTO OPXEI0 OVTIOTOIXEI OTO XOPAKINPIOTIKA TOU idlou
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TOU PNTPWOU TIOU dNUIOUPYE TO apxeio. To apxeio aTTOCTENAETAl OTNV aTolnKn de-
Oopévwv pe xpron g peOodou sendCollabFile() tng BiBAIOBAKNG ammobnkng. Ztnv
ouVvEXEIa dnuloupyeital push-cache aitnon amooTOANG TOU OPXEIOL CUVEPYOOIWV HE
TIPOOPIOHO KABE GUOKELI TIOU AVAKEL OTO XPNOTN. OTIWG ava@éPBlnKe aTnV TEPIypaQN
Tou Omnistore 01 CUCKEUEC ETTIKOIVWVOUV TIEPIOBIKA PE TNV OTIOBNKN EAEYXOVTAC YIO
EKKPEUEIC push-cache aitroelq. ZuveTwg AauPBAavouv 10 OpXEI0 PE TIC OUVEPYOUTIEC,
TO OT10i0 aTTOBNKEVOLV TOTIIKA OTO apxeio (acked reg collabs).

To apxeio pe TIC ocuvEPYOGieq GTNV OUTIN TIEPIEXEI AVTIOTOIXIEC UNTPWO-OVOUO XPH-
otN/ONUOCIo KAEdi. Av KATIOIOC ETTEYPEI € AUTO TO apxeio aAAGovTag To dnUOaio
KA€10i, gival g€ ‘O€aon va KOTAoKeLALEl TINAGTA TIIGTOTIONTIKA GUCKEUWY XPNOILOTIOIN-
VTag TO OIKO TOU (VYO ONUOCIO/IBIWTIKO KAEIDI, Ta 0TIoi0 0w aUOEVTIKOTIOIOUVTAL
ME ETUTUXIO. ZUVETIWC TO APXEID PE TIC CGUVEPYOOIEC METAPEPETAl KPUTITOYPAPNUEVO
OTIC CUOKEVLEC ME XPNON TOU MPUCTIKOU KAEIDIOU TIOU WOIPALETal TO PNTPWO HE TIC
OUOKEVEC.

ESumpemmc xpnom a 0i ouakeuéc eAéyyouv yia push-cache amoelg Ttou
ToUG 0@opouv. AfYn apyeiou acked reg collabs

submitPCRi
sendCoHabFileO

Anutovpyia apxeiov
acked reg collabs

ZxAUa 3.3: Evnuépwaon GUOKELWVY Yla TN oUVOYN CLUVEPYOTIag
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3.3 Eptmuoctoolvn PHETAEV KIVNTWV CUOKEULUWV

KaBe cuokeun dlotnpei éva apxeio pe TIC OUOKEVEG TIC OTIoiEC euTIOTELETAI (a-
cked dev collabs) pe eyypagéc<olwnplr username, device Id. device address, device
public key>. Alatnpei emiong &va apxeio yia TIC CUOKEVEC PE TIC OTIoiEC n idla
Exel Eekvnoel TNy dladikaoia emiBeBaiwong ouvepyaaoiog, PE EYYPAPEC TNG HOPYPNG
<device id, random seed, timestamp>. KaBe GUOKELI EKTIEUTIEI TIEPIODIKA Prvupa
napouaoiag (heartbeat) pe 10 avayvwploTiko g devld, tn dievBuvon g dev ad-
dress Kal 1O TUOTOTIOINTIKO ¢ [devid, PK_dev]SK_reg. Mpémel va onueiwbei 6Tt ato
TIOTOTIOINTIKO TWV CUCOKELWV dev ava@EPeTal N dievbbuvar] Toug. 'EoTw n ouokeun
TOU XPNaoTn A PE avayvwploTIKo devA kal TiioToroinTiko [devA, PK.devA]SK regA,
OVOKOAUTITEL TN GUCKELN TOU Xpnotn B pe avayvwplotikd devB kai pistopoihtik’o
[devB, PK_devB]|SK_regB. EmoAnBevel OTI TIPOKEITAL YO OUVEPYALOUEVI] CUOKELN
MECO OTIO KOTAAANAO TIPWTOKOAAO TIOU TIEPIYPAPETOL GTOV TIOPAKATW PELAOKWAIKA.
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Algorithm 3 devA: Establish trust with another device devB
while (true) do
m := get_next_msg();

27

3 if (m = <C_HELLO.devB.devB_addr.regB_addr,
[devB,PK_devB]SK_regB>) then

4. if ('lE <devB.*,*> in acked dev collabs) then

5: if (E <regB_addr,PK_regB> in acked reg collabs) then

6: devB’,PK_devB' := [[devB,PK_devB]SK_regB]PK_regB

T if (devB- = devB) then

8 if (IE <devB,r,t> in pending dev collabs or t<time()) then

9: remove any entry <devB,**> from pending dev collabs

10: r:= random()

11 add entry <devB,r,tinre()+T> in pending dev collabs

12: send_to(devB_addr,<T_REQ,devA,devA-addr,

[devA,devA_addr,r,PK_devA]PK.devB>)

13: end if

14: end if

15 end if

16: end if

17 else if (m = <T_REQ,devB,devB_addr, [devB,devB_addr,r,PK_devB]PK_-
devA) then

18: devB’,devB_addr',r',PK_devB’ := [[devB,devB_addr,r,PK_devB]PK_de-

VA]SK_devA
19: if (devB' = devB and devB.addr = devB_addr) then
20: send_to(devB_addr,<T_ACK.devA,devA_addr,
[devA devA_addr,r+I]PK_devB>)

21: end if

22.  else if (nr = <T_ACK,devB,devB_addr,[devB,devB_addr,r]PK_devA> )
then

23: devB’,devB_addr’,r' := [[devB,devB_addr,rlPK_devA]SK_devA;

24: if (devB' = devB and devB.addr = devB_addr) then

25 if (E <devB,r'-1,*> in pending dev collabs) then

26: remove entry <devB,*,*> from pending dev collabs

27. add entry <devB,devB_addr,PK_devB> in acked dev collabs

28: end if

29: end if

30:  end if

31: end while



28 KED®AAAIO 3. EMEKTAZH TOT 2YXTHMATOZXZ OMNISTORE

To mopamdvew TIPWTOKOAAO AEITOLPYEI OpBA OKOPA KOl OTAV 0l CUCKEVEC OVIKOUV
OToV 010 XproTn Kal auto d10TI OTw¢ Tipoava@épOnke To apxeio acked reg collabs
TIOU OIABETOVV Ol CUCKEVEC TIEPIEXEl KOl €YYPAQN PE TO OTOIXEID TOL XPHOTn OToV
OTIOI0 OIVIKOUV.

H cuokeur] Tou Xpnotn A pe avayvwploTiko devA AauPBavel prvupa “heartbeat”
amd T CGUOKeLN Tou Xpnotn B pe avayvwplotiko devB. To prjvupa autd TepIAa-
Bavel: 1) T0 avayvwpioTIKO TNG CUOKELNG Tou xprjotn B (devB), 2) tn doi€ubuvan
NG ouokeung tou xpriotn B (devB_addr), 3) tnv IP digbBuvon tou pnIpwou Tou
xprotn B (regB_addr), 4) 10 TIOTOTIOINTIKO TNG OUOKELNG TOL XprRotn B [devB,
PK_devB]SK_regB. & Tepimtwaon Tou dev UTIAPXEL 0N EUTIICTOCGUVI PE TNV GUOKEL-
N devB eA£yxeTal Qv LTTOPXEL CUVEPYOOIO PETOED TOU HNTPWOL TOUL XPHotn A Kal
TOU UNTPWOL Tou Xprotn B. Av umapxel, n cuokeur] devA eAEXYEL TN yvnaolotnta
TOU TIIOTOTIOINTIKOU NG ouakeun¢ devB kal e€Ayel T0 dnNUOGIo KAEISI TNE ATTOKPUTITO-
YPOQWVTIOC TO KPUTTTOYPO@NUEVO TUAUa Tou pnvopotog “heartbeat” pe xprion tou
ONuoaiou KAEIBI0L TOL PNTPWOUL regB, To oToio gival aTtoBnkeupEVO aTo apxeio acked
reg collabs. Ztn cuvéxela eAéyxel av n dlEubBuvan Tou TIICTOTIOINTIKOU TAIPIALEl PE
OUTH TOU PNVUPOTOC OUBEVTIKOTIOIWVTAC TN cuokeun devB. Av n auBevtikoroinon
NG ouokeung devB yivel pe emutuyia, yivetar EAeyXog TnNg AiCTAC PE TIC EKKPEMEIC
ocuvepyaoieg (pending dev collabs). € mepimtwon ToU gV EKKPEUEI GLVEPYQTIO PE
TNV ouokeur] devB 1 €xel Tepdoel Xpovog T amo Tn OTlyun €loaywyrg Tng aitnong
otn Aiota pending dev collabs, gicayetal kaivoupia eyypagry otn Aiota pending dev
collabs. H eyypagn mepidappavel 1) 1o avayvwploTiKO TG cucdkeung B (devB), 2)
TuXaio aplBud , 3) TNV TPEXOLCO XPOVIKN OTIYUN TIPOCOUENUEVN KATA XPOVIKN OTO-
Bepa T. Emerta otéAvel aitnon ouvepyaaoiag otn cuokeur devB. To pfivupa aitnong
cuvepyaaoiag TepINapBaver 1) T0 avayvwpioTIKO TNG CUCKELNG Tou Xpnotn A (devA
), 2) TN d1eBuvan ¢ CUOKeLNC Tou Xprotn A (devA_addr), 3) KpuTtToypa@nUévVa
ME TO ONUOCIO KAEIdI NG ocuokewng devB Ta: avVayVWPICTIKO TNG CUCKEUNG TOL XpN-
otn A, tn dievBuvaon TN¢ CUOKELNG TOou XProtn A, TIPOKANGCN r, TO ONUOGCIO KA&1dI
N¢ ouokeurg devA ([devA, devA.addr, r, PK_devA] PK.devB).

H ocuokeuny devB AapPdvel TOo prjvuda aitnong ouvePyaciog Kol OTTOKPUTITOYPOQEI
TO KPUTITOYPOQ@NUEVO TURHO HE TO IBIWTIKO KAEIDI TNG. EAEYXEL av TO OVOYVWPIOTIKO
Kal N 81ebBuvan TN¢ CUCKELNE TIOU GTAABNKAV €ival idIa Pe OUTA TOU KPUTITOYPA@NHE-
VOU TUMMOTOG TOU PNVUMOTOC, OUBEVTIKOTIOIWVTAG T Guakeur] devA. Av n auBevil-
KoTtoinon TpaypatoTomBei ye emtuxio, n cuokeur] devB GTéAvVEL privupa TIIKOPWANG
cuvepyaciag otn cuokeur] devA. To prvuda TiepIAapBavel: 1) T0 avayvwpIioTIKO NG
OUOKEUNC Tou Xpnotn B (devB ), 2) tn diebBuvon TNC OUOKELNC TOL Xprotn B
(devA.addr), 3) kpuTttoypa@nueva e To dnpoalo KAEISI TG ouokeung devA Tta: o-
VOYVWPIOTIKO TNG CUCKEUNC Tou xprotn B, tn diebBuvon TnG CUCKEULNC TOL XPAOTN
B, amavinon otnv mpokAnon r ([devB, devB_addr, r+1] PK.devA).



3.4. AKYPQZH ZYNEPIAZIAYZ METAZY XPHZTQN - ENHMEPQZ>H TQN
2YZKEYQN 29

H ouokeur) devA AauBAvel TO PVUPO ETIIKUPWOTG CUVEPYOOIAC KAl OTIOKPUTITOYPA-
@€l TO KPUTTTOYPOAPNHPEVO TUNHA TOU PNVUUOTOC PE TO IOIWTIKO KAEIDI NG EAEyXel
Qv TO OvVOayvVwPICoTIKO Kal n 81euBuvan TnN¢ CUCKEUNG TIOU OTAABNKav eival idla pe av-
TA TOU KPUTITOYPO@NUEVOU TUMMATOG TOU PNVOMATOC, OUBEVTIKOTIOIWVTOC T CUCKEUN
devB. Av n auBeviikoTtoinon yivel pe emmituxia yivetal EAeyxog yio TO av UTIAPXEl
EKKPEWUNC aitnon ouvepyaaoiag pe v cuokeur devB. EAgyxetal €miong n opbotnTa
NG amavInong otnv TIPOKANGT. Av Ol TIOPOTIAVEW EAEYXOI TIPAYUOTOTIONB0UV JE €Tt
Tuxia, n ouokeur] devA toToBetei T cuokeur] devB oTn AioTa PE TIC CUOKEUEG g
TIC OTIOieC LTIOPXEl ETUKUPWUEVN cuvepyacia (acked dev collabs). TEAog diaypdgel
NV cuokeun devB amo v Aiota (pending dev collabs).

ZUOKELN HE QVOYVWPIOTIKO devA SUOKELN HE OVAYVWPIOTIKO devB

AV 1 devB dev OV oLVEPVOLEN <C_HELLO de.B devB_addr regB_addr [devB PK_devBjSK_regB>
GUOKELN KOLTO regB 6vo* oLVEPVALOHEVO
untpwo

devB PK_devB -
QdevB PK_devB] SK_regB] PK_regB

Auevnkortroinon devB

devB * devB <T_REQ. devA de.A_addr, [devA devA_addr. r PK_devA] PK_devB? devA . devA_addr. r, PK_devA =
[IdevA. de.A_addr r, PK_devA] PK_aevB]S<,_devB

AuBevnkotroinon devA
devA *devA ko devA_aodr = devA_addr
<T_ACK. devB de.B_addr. [devB. de. B_addr .r*1iPK_devA»
<

devB, devB_addr. r =
[[devB. devB_addr. r] PK_devA] SK_devA:

Auevnkotroinon devB
devB «devB keu devB_addr = devB_addi-

Av UTIApXel EVYpa@n He To devB
ot Aioto pending de. collabs ka n
0T10.TNON OV TIPOKANON €iva-
OWoTH T0TE

AAvpo@Tt Tou devB 0116 T AigTo
pendrg dev collabs ka ooo/wyn
Tou devB ot Aioto acked dev
collabs

ZxNua 3.4: Zovayn ocuvepyaaiog petaéy devA kal devB

3.4 AKLpwaON ocuvvepyaoiag METAEDL XPNOTWV - EVNHE-
PWON TWV CULOKEULWV

2€ TIEPITITWAON TIOU KATIOIOG XPNOTNG ETUOUMEL VO JIOKOYEI KATIOIO CUVEPYATia UTTo-
pei va TO KAVEl PECW KOTAAANANG OI0BIKTUOKNAG €@apuoyne. EKei emAéyel amo TG
10N UTIAPXOUOEC CUVEPYOCTIEC TIOI0 ETUIOUMEL va SIOKOWEL. ATIOTEAECHA NG EVEPYEIAC
Tou eival n dlaypa@r TNE avtioToixng eyypo@ng amd tn Aiota acked collabs. Z1n
OLVEXEIO dNUIOVLPYEITAl KOIVOUPIO OPXEID OUVEPYOAOIWY, TO OTIOI0 OTIOCTEAAETAI OTNV
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amolnkn dedopévwy. MapaAnia dnuioupyolvTol Kal aitroelg push-cache yia 1o
OPXEIO OUVEPYOTIWV HE TIPOOPIOUO OAEC TIC CUCKEUEC TOU XPNOTN. ZUVETIWC Ol OU-
OKEVEC KOTA TNV TIEPIODIKN ETTIKOIVAOVIO TOUG PE TNV aTt00nKn, 6a AdBouv 10 Kavouplo
OPXEIO CUVEPYOTIWV.

Tn otypr] Tou yivetat n Afyn ToL TAPATIAVK OPXEIOV, Ol GUOKEVEC EAEYXOULV UNTIWG
UTTAPXEl EUTTIOTOCUVN HE KATIOIO CUCKELN XPNOTN , Y€ TOV OTIoio OV UTTAPXEl TIALOV
ouvepyooia. Ze TETOIO TIEPITITWON N CUOKELN dlaypdgetal amo tn Aiota acked dev
collabs.

E131K TepimTwon akupwang ouvepyaaoiag GewPoLPE TNV TIEPITITWAT TIOU Ol GUOKEU-
£C TIPETIEL VO OTAPATACOUV VO EUTTIICTEVOVTOIL IO GUCKELN, N OTIOIO aVNKEl 0TOV 10
Xprot (T.X AOyw KAOTING). € auTrV TNV TIEPITITWOT 0 XProTNng SIoypPAQPEl TN GUOKEL-
N om0 TO PNTPWO Tou. Anuioupyei €I0IKO APXEI0 PE TO AVOYVWPIOTIKO TNG GUOKEUNG
TO OTI0I0 ATTOOTEAAEl OTNV aTtolRKN Kal yia To oTtoio dnuioupyei aitnon p/it-oBoliBue
TIPOOPIOPO OAEC TIC CUOKEUEG TOu. ETumpocBeta pe xprion tng BiBAI0BNRKNG punTpwou
OTIOCTEAAEL TO OPXEIO OUTO O OAO TO PNTPWA HE TA OToio cuvepyddetal. ALTA pE
N O€Ipd TOUG TO OTIOCTEAAOUV OTIC OVTIOTOIXEC OTIOBAKEC KAl dNUIOLPYOUV AITHOEIG
push-cahe pe TpoopIcUd TO GUVOAO TWV CUCKEUWV TOUC,.

TeAIKA OAeC 01 GUOKEVEC Oa AAPOUV TO OPXEIO PE TIC GLOKEVEG TIPOC dlaypPar], TIG
oTtoie¢ Kal dlaypdgouv amd 1o apxeio acked dev collabs. To apxeio e TIC CUOKEVEQ
TIPOG Olaypa@r] PETOVOUAETal o€ paupn AoTa, €101 WOTE VO OTTOQELXBEi emavaclvayn
OUVEPYOGIaC PE TN GUCKELN.

EZumtnpenmig xprotn A O OUOKEVEG EAEyXOLV Via push-cache atrjoegmtou

Toug aopolv. ARWn apxeiov acked reg collabs

EAeyx0G Y10 GUOKEVEG
Aavpopr} eyypaenc TIOU OVIAKOLV O€ [N
<reg user, reg address, reg PK> ouVEPYALOUEVO PNTPWO

Alaypa@r) Toug amod 1o

apyxeio acked dev collabs

IxNUa 3.5: AKOpwaoT cuvepyaciog PETAED PNTPWWY
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E&utmpitnmg xpriom a O1 OUOKEVEG EAEyXOULV Y;0 push-cache aItioelg TTou
Toug agopolv. ARYn apxeiov deieteDevs

O

- 3-aypoPr} CUCKELWV
oTro 10 apxeio acked
dev coliabs

Ol CUOKEVEG EAEYXOUV y>0 push-cache aITroeIg TTou
Toug a@opolv. ARYn apxeiou deieteDevs

Q

* - 3l0ypa@r) CUCKELWOV
artto 1o apxeio aeked
dev ccliafcs

2

ZxAUa 3.6: Alaypa@r] GUOKELNC aTO HNTPWO - EVNUEPWON CULUVEPYOLOUEVWV CU-
OKELWV

3.5 AuBevxikoTioinon

210 oloTnua OmniStore 01 CUCGKEVEG TIPOCPEPOUY LTINPETIEC (TI.X TO PNTPWO Ta-
PEXEL TNV LTINPEDIa eyypa@ng ouokeuwv). Ol LTINPECIEC AVTEC AVAKAAUTITOVTOI JECW
€IBIKOU UNXOVIOPOU OvVOKAAUWNG UTINPEECIWV TIOU TIPOCPEPEL TO GUOTNHA EKTEAEDNC
TWV OUOKELWV (runtime). Eival amapaitnto yia kdbe cuokeur Tou TIOLUEL va Xpn-
CIUOTIOINCEl Yl UTINPECIa VO yVWpIZel av aTtalteital aubevTikoTioinon. AUTO ETTITUY-
XAVETAI PE TOV TIAPOKATW PNXOVIOPO. Kotd tn dla@npion Piag UTNPECIiag, EKTIEUTIETOI
TIANPO@OPIa yIO TOV TPOTIO TIPOCROCNG O OUTH. ZUYKEKPIYEVO XPNOIUOTIOIETAl EVOC
OKEPOIOG TIOU LTTIOdNAWVEL Qv 1 LTINPEECia gival dnuoaia i IBIWTIKA. Tnv TIAnpogopia
OUTH TNV oTI0BNKEVOLV 01 EVOIAPEPOUEVEC YIO TNV UTINPECIO CUCKEVEG. ZUVETIWG OTaV
XPNOILOTIOIONY TNV UTINPECIa yvwpilouv av TIPETEL VO aubEVTIKOTTIOINIO0Y 1} OXI.

AvaAoya e Tov TOTIO GUCKEUWV TIOU ETIIKOIVWVOUV, SIOKPIVOUUE TPEIG TIEPITIWAEIG
au®devtikoToinang:
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e KIVNT OUOKEUIN] - KIVNTH] GUOKEUN)

e KIVNTA GUOKEUN - OVTOTNTO LTTOdOUNG (TT.X OUGCKEUN-UNTPWO, CUCKELN OTtoon-

Kn),

e OVTIOTNTA LTTOJOPNG - OVTOTNTA LTTOOOMNG (TT.X MNTPWO-aTIo6NKN)

‘Ocov aQopd TNV TIPWTIN TIEPITITIWON N AUOEVTIKOTIOINGN £XEl AABEL NdN XWPa KOTA
TNV EKTEAECN TOU TIPWTOKOAAOU CUVaYNG €UTIIOTOCUVNG. ZUVETIWC OTAV HIO KIVNTH
OUOKELN dexBEei aitnan aVBEVTIKOTIOIONC aTIO U0 GANN KIVNTH GUOKELN] , OTIAG EAEYXEL
1O apxeio acked dev collabs . Av 10 avayvwpIoTIKO TNG GUOKELNG Bpedei ato apxeio,
N COUOKELN OUBEVTIKOTIOIEITAL. OANIWC 1 ETIIKOIVWVIA SIOKOTITETA.

‘Ocov agopa TIC LTTOAOITIEC U0 TIEPITITWOEIC (Ol OTIOIEC AVOQPEPOVTAl O TUOKEUEQ
TOU idl0U XPrOTN) XPNOIUOTIOIETAl TO TIOPAKATW TIPWTOKOAAO:

Algorithm 4 device authentication

{Mpwm @daon:}

ATtooToAN TuotoTomnTkou [device_id,dev_PK]SK-reg

ANYn amopokpuopévou TioToToinTikoL [rem.device_id,rem_dev_PK]SK_reg
ATIOKPUTITOYPA@PNOT TUCTOTIOINTIKOU Kol €€aywyr] OnNUociou KAEIBIOU OTIOAKPU-
opévng oviotntag rem_dev_PK := [[rem_deviceJd,rem_dev_PK]SK_reg]PK reg

5. ATtooTtoAn tng d1evBbuvang Kal Tng dlelBLVAONG KPUTITOYPAPNUEVNG HE TO IBIWTIKO
KAE1di <device_addr, [device_addr]dev_SK>

6: ANYn omopakpuopévng S1EDBLVONG KAl ATTOPOKPUCHEVNG KPUTITOYPOa@NUEVNG OIEV-
Buvaong <rem_device_addr,[rem_device_addrlrem_dev_SK>

7: ATTOKPUTITOYPA@NON OTIOPOKPUCHEVNG OlelBuvaong rem_token_device_addr =
[[rem_device_addrlrem_dev_SK]rem_dev_PK

8. if (rem_device_addr != rem_token_device_addr) then

9:  device failed to authenticate

10: end if

11: {Ae0tepn @aon: }

12: Mapaywyr avoyvwpioTIKou guvodou sessionAd, KpLTIToypd@naon He 10 dNUOCIo
KAEDI TN aTopakpuaopevng ovtotntag [sessionJd]rem_dev PK kai ammootoAn

13: ANYn oToPOKPUCOPEVOU OVAYVWPICTIKOU ouvodou [rem_session_idldev_PK

14: sessionJd' := [[rem_session_id]dev_PK]dev_SK + 1 , amootoAr sessionJd’

15: AQWn rem_sessionJd’

16: if (rem_sessionJd' != sessionJd -1) then

17:  device failed to authenticate

18: end if

19: return rem_dev.PK
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€ TIPWTN @ACN Ol OVIOTNTEC OVIOAAACOUV TA YPN@IOKA TIICTOTIOMNTIKA TOUG, TA
OTIOKPUTITOYPAPOUV PE TO dNPOACIo KAEISI TOU UNTPWOU TOLG Kal €€dyouv 1O dNUOaio
KAEIDI TNG OTIOMOKPUOHEVNG OVIOTNTOG. ZTN CUVEXEID Ol OVTOTNTEG XPNOIUOTIoIN0Y TO
IOIWTIKO KAEIBI TOUC YIO va LTIOYPAYOoLVY TIG OIELBUVCEIC Toug. 'ETteita KGBe ovtotn-
T0 OTEAVEL TN dlelBLVAN TN TOCO KPUTITOYPAPNUEVN OGO KOl N KPUTITOYPO@NUEVN.
Kabe ovtotnta amoKpUTITOYPOQEi TNV KPUTTToypa@nuevn diebBuvan pe xprion tou dn-
pociou KAEIBI0U TNG ATIOPOKPUAOUEVNG OVTOTNTOC (£€aywyr] OO TO TIOTOTIOINTIKO).
Av 0l OTIOKPUTITOYPO@NUEVEG BIEVBUVOEIC gival IBIEC PE TIC MPN - KPUTTTOYPOQ@NUEVEC,
TEPVApE oTn de0TEPN PACT], OTIOU TIPOKOAOUME TNV OTIOMOKPUGHEVN OVIOTNTA va XPn-
OIJOTIOINCEL TO IBIWTIKO KAEDI NG, LTIOYPAPOVTAC AVOYVWPICTIKO GUVOOOU, TO OTIOI0
ETTAANOeLETAl PE TO dNUOCIO KAEISI TNG ToL €EAYAE OTIO TO TIICTOTIOINTIKG. ATIOQED-
YETAI €TC1 N ETOVEKTIOUTII] TOU TTIIGTOTIOINTIKOU.

SUOKEUN PE OVOVVWPKTIIKO SUOKELN PE BVAVVWPIOTIKO
devA devB

[devA, PK devA)SK regA

(devB, PK: devBjSK devB
devA_addr, [devA_addr]SK_devA
devB addr, [devB addrjSK devB
[session_A]PK_devB
{session_B)PK devA
[session_B*I]PK_devB U

[session_A->1 [PK devA

IxNUa 3.7: AuBevTIKOTIOINGN KIVNTAG OUOKEUNG/CGUOKEUNC UTIOOOUNAC - OUOKEUNG
LTTOdOWNG



34 KE®AAAIO 3. EMEKTAZH TOT XYZTHMATOZXZ OMNISTORE

3.6 EptmuotevtukoInta

‘Ocov 0Qopd TNV EUTIICTEVTIKOTNTA 0£00UEVWV EEAGMAAIZETAL IE XPON KPUTITOYPO-
QIKWV TEXVIKWV. OTavV pIo ovtoTnta €TIBUMEL va OTEIAEl guaicBnta dedopéva ag pia
GAAN, OPXIKA aUUEVTIKOTIOIEITOL TN OUVEXEID XPNOIUOTIOIEL TO dNUOCIO KAEIDI TNG
OTIOUOKPUGHEVNC OVIOTNTOC (ETUOTPEPETAI ATIO TOV OAYOPIBUO QUIIEVTIKOTIOINGNC) YIa
VO KPUTTTOYPO@I|OEl £VO CUPHETPIKO KAEIDI TO OTIOI0 XPNOIPOTIOIETAl OTNV TIEPAITEPW
ETTIKOIVWVIaL.

ZxNua 3.8: Emikoivwvio ovtothtwv

3.7 Zovouyn

Z€ QUTO TO KEPAAQIO QVATITUEAME EVO UNXOVICHO O0@AAOUC GUVEPYOTIOC KIVNTWV
GUCKEVWV OIOPOPETIKWV XPNOTWV, E€TEKTEIVOVTAC To olotnua OmniStore. O un-
XaVIOPOG TepIAauBavel Ta €€ Prjyota TNG d1adIKaaiag 1oxupng audevIIKOTIOINONG O
OiKTUO KIVNTHC UTTOAOYIOTIKAG (KEQAAQIO 2).

Oa cuvoyicoupe TTOPABETOVTAC TIG EVEPYEIEC TIOU YivovTal o€ KADE PBripa g diadi-
Kaaoiag 1oxupng avleviikottoinong Kol TEAog da Kavouue o agloAdynaon Tou GUCTH-
patog, Baoel Twv €&l amaitocwv auOEeVTIKOTIOINONG 08 GUOTHUATA KIVNTHC UTIOAOYI-
OTIKNG (KE@AAaIO 2).



3.7. ZYNOWH 35

e Bnua 1. bootstrapping: O1 KIVNTEC CUOKEVEC KAUE XproTn TipopndedovIal
TO YN@IOKO TICTOTIOINTIKO TOUG KOTA TNV €yypa@r] TOUG OTO HUNTPWO.

e BApa 2: TIpo-auOEevTI,KOTIOINCON: Anuiovupyia cuvepyaaoiag PETOED Twv
HNTPWWVY TWV XPNOTWV,aVTOANAYH dNPOGIWV KAEISIWV TWV UNTPWWV dnuioupyia
Tou apxeiou acked reg collabs (Algorithm 2).

e BAua 3: Anuioupyia daTtoTELTNPIWV: Anuioupyia eumiIcTOCLVNG ME-
TagL KIVNTWV CUCOKEUWY , OVIOAAOYT TWV dNPociwv KAEBIWV Toug, dnuioupyia
apxeiov acked dev collabs (Algorithm 3).

e BARpa 4: AuOevtikoTttoinon: OucIoTIKA ETUTUYXAVETOl PEGW TOU TIPWTO-
KOAAOU Onplovpyiag eUTIIOTOCUVNG METAEL KIVNTWV CUCKELWVY. TUTIIKA ETTITUY-
XAVETAI PE TOV EAEYXO UTOpENG tng o1ebuvong Kal TOU avoyvwpPIoTIKOU TNG
OCUOKELNG ToV eTiBLEL va auvl)eviikoTtoinii)si, oto apxeio acked dev collabs.

e BNua 5: 'EAgeyxog: Agv uTApXEl KATIOIOC MNXOVIOPOC EAEYXOU KOKMG OUL-
UTIEPIQOPAC TWV CUCKELWV. O XPrOTNG EAEYXEL OV KATIOI GUOKEULN TOU XAOn-
Ke / eKAATN.

e BApa 6: AvaAkAnon: O xpnotng umopei va diakoPel KAdPe cuvepyaaoia pe
OTIOIOONTIOTE UNTPWO HE OTIOTEAECUA VO OIOKOTITETAI N EUTTIOTOCUVN Kol PETAED
TWV QVTICTOIXWV KIVNTWV CUOKELWVY. ETIMAEoV uTtooTNPIdeTal N avAKANGN Twv
OlOTUCTEVTNPIWY OTIO KATIOIO CUYKEKPIUHUEVI] OUOKEUN KOl N EVNUEPWAON OAWV
TWV OUOKELWVY (iB10V/BIPOPETIKWV XPNOTWV) YIA TO TIAPOTIAV®W YEYOVOC.

O TopoKkATw TIivoKag Ttapouacidlel TNV ogloAOynan Tou CGUCTHMOTOC WE Bdon TG
OTIOITH OEIC.
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Mivakag 3.1: AvaAuon OTaIToEwy 10XUPHAE aUBEVTIKOTIOINONG

ATaITAoEIg
1) loxupn avbevtikoTtoinon

2) EukoAia otn xpnon

3) KAlpdkwan

4) MIKpOG (opToq

5) Ymootpign avakAnong

6) AlOAEITOUPYIKOTNTA

Avaiuaon

Xpron acOuPeTpng Kputttoypagiag (KAsidia RSA) kal yn-
@IOKWV TIOTOTIOINTIKWY. XPHON CUUPETPIKAG KPUTITOYPOQiag
(kAe1d1a DES)

Agv aTmareital Kapio aAANAETIOpaOT CUOKELNE XPOTN

Agv avapeveTal PEYAAOC apIBUOG XPNOTWV/OUOKELWY. Agv
UTTAPXEL KATIOIO KEVIPIKO onueio ocup@opnang.

H aulevtikoTioinon OUOKELWV AQUPBAVEL XWPO LOVO OTAV OU-
TEC ouvavINBoULVY yIa TIPWTN QOPJ, OTIOTE OV UTIAPXEI PMEYAAO
KOOTOC ETIIKOIVWVIOC.

O XprnoTng OKLUPWVEL OTIOIOONTIOTE GUVEPYATia, Kol SloypPaQEl
OTTIOI00NTIOTE CUOKELN. Ol UTTOAOITIEG GUOKEVEG (OAWV TwV XPN-
OTWV) EVNUEPWVOVTAl OVAAOYO.

H aulevtikoToinon, PEow TOU TIPWTOKOAAOU OVATITUENG EUTII-
oToolVNg PETaEL TWV CUCKELWV YiveTal Pe Tov idlo TPOTIO aO-
VAUESO 0 OUOKELEC TOOO TOU idlou Xpratn 6o Kal SlopopE-
TIKQV.



Kegpaialo 4

2 DVAPEIC EPYATIEC

2€ QUTAV TNV €VOTNTO KAVOUME IO ava@opd 0 GUOTHMOTO ao@OAOUC GUVEPYOTIagG
KIVNTWV CUCKELWV. Oa Yyivel €Miong TPooTidteln EVIOTIIOUOU KOIVWV CNUEIY Kal
OlaQOPWV He TNV TIPOGEYYIOT HOC.

4.1 UPNnP (Universal Plug and play) mtpodiaypapn o-

o@AAEIQC

To UPNP gmutpénel tn dnuioupyia opoTIHwY SIKTOWV TIOU OTTOTEAOUVTAL OTIO TIPO-
OWTIIKOUC UTIOAOYIOTEG, GUOKEUEC JE IKAVOTNTA SIKTOWONG KOl 0GUPHATEC GUOKEVEC.
Baoiletal og kabigpwpéva mpotuna onwg TCP/IP. UDP. HTTP. XML. Ymootn-
pidel dIKTLWON pE “UndevIKN dlopopYwaon” (zero - configuration). Kd&Be cuuPati
UPNP ouokeun] amo OTIOIOVANTIOTE KOTOOKELAOTH WTIOPEl va €I0EABEl dUVAUIKA OF
€va Oiktuo, va aroktioel IP d1iebBuvon Kal va avOoKOIVWoEl TO Gvoud TnG. EmmAéov
MTTOPEL VO aVOKOIVWOEL TIG dUVOTOTNTEG TNG KAl va AGRBEl TIAnpo@opia yia Ti¢ duvato-
NTEC GAAWV cuokevwv. To UPNp amoteAcital amd CUOKEVEG Kal Gneia EAEYXOU.
O1 ouokeuég dlagnuidovy TNV TIAPOUGIa TOUG HECW TIPWTOKOAAOL AVOKOAUYNG KOl
UTINPECIEC TIOU TIPOCPEPOUV: CULAAOYECG evepyeiwv SOAP mou Aapfdvouv ta onueia
eAeyxou. H aocgaieio UPNP [4] aoxoAcital Ye T0 TIPWTOKOANO eAEyxou, SOAP. A-
@OAiel Ta unvopota eAéyxou SOAP kal TIC aTtavinoel o€ autd. H ac@dAsia twv
MNVUPATWY TIEPIAAUBAVEL  avayvwpion, OKEPAIOTNTO, OUOEVTIKOTIOINCN, QPECKAda, €-
€oua10001N 01, PUOTIKOTNTO.

O 0OTTo0TOAé0C TOU PNVUMOTOC OVOYyVWPIZETal a0 TO OVAYVWPIOTIKO OCQAAEING
(Securityld), to oT0i0 TIPOKUTITEI OTIO €QOAPHOYI] CUVAPTNONG KOTOKEPUATIOUOU OTO
ONUOCI0 KAEIBI TN oUOKELNC. H Por OCEANEING TWV INVUPATWY EAEYXOU gival N €ENG:
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1. Aoppdvetar éva privupa Kol avoAoetal.  Av Tiepidaupdvetal <Securitylnfo>
otnv SOAP Ke@POAIdO TO pAVLPO BEWpPEITal UTIOYEYPAUEVO.

2. Av TO Prjvuda dev €ival UTIOYEYPAUPEVO, O IBIOKTATNG TOU HETETAL “AyVWOTOq
” KOl TIPOXWPOUKE OTOV €AEYX0 €£0UCI000TNONG.

3. Av TO prvupa gival UTTOYEYPAPPEVO YIVETOI ETTOANBELON TNG LTIOYPAPNG KAl TNG
@peokadac. H emaAnBeuon NG LTIOYPOYPNC €TTOANBEDEl TOCO TNV OKEPAIOTNTA
TOU pNVOPATOg 600 Kal TNV aUBEVTIKOTNTA TNG TIPOEAELANC.

4. Av n umoypa@n sival opln Kol T0 PVUPO @PECKO, TOTE 0 IBIOKTNATNG Tou Ué-
Tetal “SecuritylcT. AMI®G TO HPVUUO OTIOTUYXAVEL KOl TIOPAYETAl PAVUHO
OQAAUOTOC,.

5. Av 1O pfivupa TIpETEl va €EETACTEl yia €€0LCI000TNAT, CUAAEyOvVTal Ol €N
TIANPOQYOPIEC: AloTa IBIOKTNTWY, AiCTa EAEyXOU TIPOGRacNnC, TOTIKA OTTaBnKEL-
péVa TIIGTOTIOINTIKA KOl TUGTOTIOINTIKA TIOU TTapéxovTal 6To atoixeio <Keylnfo>
TOU pNVOpOTOG. AaPBAvETal TO OVOMO TNG EVEPYEIOG TOU UNVOPOTOC KOl Xpn-
glpoTIoEiTal yio va BpeBei n adela Tou TIPETIEL VA €XEL O XPNOTNG TIPOKEIUEVOU
VO EKTEAECEl QUTNV TNV EVEPYEID. 2TI CUVEXEID EAEYXOVTAI Ol TIANPOPOPIEC
€€0Ua1000TNONG YIa Vo dIOTICTWOEI av 0 XProTNg €XEl TNV ATTAITOUPEVN AdEIN
ylO VO EKTEAECEL TNV EVEPYELD.

6. Av 0 xprjomng Ogv €ival €£0UCI0O0TNPEVOC TO PIVUHA OTIOTUYXAVEL KOl Tapa-
YETOL PAVUPA GEAAPOTOC. AV 0 XProtng ival eE0UCI0O0TNUEVOCG EKTEAEITAI 1)
€TUOLUNTI EVEPYEIQ.

To mopandvw oLOTNUA O0gv TIAPOUCIALEl OPOIOTNTEG HE TNV TIPOoEyylon pag. H
olagopa Tou agidel va onuelwBEel ival 0TI N ACQAAEI0 ETIITUYXAVETAl PECW EIBIKNG
GUOKEUNC e ovopa “SecurityConsole™, n omoio Tpémel va avoKoADYEL PJE TIOADTIAOKO
OO@OAN TPOTIO TNV CUCKELN TOU XPNOTN (HECW TPOTIOTIOINUEVOU UNXAVIOUOU QVOKG-
Auyng). ZT0 GUOTNUO Pag LTIELBUVEC yIa TNV OCEAAEIN €ival 01 iBIEC Ol CUOKEUVEC.

4.2 Bluetooth

Mia Bluetooth cuokeur] UTtopei va amaitogl auBEVTIKOTIOINUEVN ETIIKOIVWVIA YIa
KATolo uTtnpecio Tou TtapExel. H avdevtikomoinon bluetooth [1] yivetal pe xpron
Kwoikwv PIN . O xprjotng mpémel va T1omoBemoel tov 010 Kwdlkd PIN kal oTig
d00 OUOKEVEC. MOAIC ToTToUETNIIOUV 01 KWJSIKOI TTapdyeTal €va KAEIDI GUVOETHOU
(link key). Ol ocuoKeUEC OTIOBNKEVOLY AUTO TO KAEISI KOl TO XPNOIUOTIOIOLV YIO VO
avlevtikottoin'Bouv. H dladikaaoio autr] ovouddetal Taiploopa.
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KOpia opoiotnta tng TPocEyylong Hog o€ oxEon pe tn dladikacia aubevtikoToin-
ong bluetooth gival 6T autr sival tpoaipetikr). Ocov aQopPA TO PNXAVIGHO OULOEVTI-
KoTtoinong, 6mw¢ eidaye oto bluetooth xpnoipoTtoleital GUUMPETPIKA KPUTTTOYPOQIa,
EVW OTO OUOTNUA POC ACUUUETPN. ©OgpolUE PACIKO PEIOVEKTNHA TNG OUOEVTIKOTION-
nong bluetooth v elocaywyr] KwdIKOU Kol OTIC OV0 CUOKEUVEC, KATI TIOU ONUOIVEL
OAMNAETIdpaCN PE TO XPNoTN.

4.3 inter - device authentication framework

210 TTAQICI0 OUBEVTIKOTIOINOTG GUOKELWV TIOU TIEPIYPAPETAlI otV dnuogicuan [6]
TIPOTEIVETAI €VAC UNXOVIOUOC ao@OA0UC ETUKOIVWVIOCG PETOED KIVNTWV CUOKELWVY. Ap-
XIKA 0 Xprjotng yivetal IBIOKTATNG TNG CUOKEULNG. 2Tr CUVEXEID OKOAOUBE n aube-
VTIKOTIOINGN GUOKELWV KOl 0 EAeyX0C TIpooBaong. KdaBe cuokeur] SIOBETEL Yn@IOKO
moToToINTIKO X.509 | IBIWTIKO/ONUOGCIO KAEISI KOl AiOTa PE TIC OpPXEC TIOTOTIOINGNG
(AN) mou eptuoteveTal. ‘OAa Ta TOPOTIAVW TIAPEXOVTION OTIO0 TOV KOTookevaotr. H
OUOKeULN TIou eTIBLPEL va aLBEVTIKOTIOMBEI OTEAVEL TO TIOTOTIOINTIKO NG [ivetal
€TOANBeLON TOU TIOTOTIOINTIKOU pE XPrion TG Aiotag Al Tou EUTTICTEVETAI CUOKEUN)
TIou OEXETAI TN aUVOEAN. Av n €MOANBeUON YiVELl PE ETUTUXIO TOTE N CUCKELN TIOU O¢-
XETal TN oLVOEDN GTEAVEL TIPOKANGT OTN CUCKELN TIOU ETIIBLUEL va OVBEVTIKOTIOINOEI.
AuTr TIopAyel YPn@loKr) UTIoypa@n PE XPron NG TTPOKANGNE Kal TOU 1IOIWTIKOU KAEIBIOU
NG KOl TNV ETUCTPEQPEL. ZTN CUVEXEID YiVETal €MOAROeLON TN WNQPIOKNC UTIOYPAPAC
kol n dladikacio auBevTikoToinang oAokAnpwvetal. Mo apoiBaio auvBeviiKoTIoinoN
aTtarteital n idla dladikagia TNV avTioTpoEn Katevbuvan.

BagIKr] OpOIOTNTA TOU TIOPOTIAV® TIAQIGIOL Kal TNG TIPOCEYYIoNG POg Eival OTI yiveTal
XPNon Ynoelokwv TUOTOTIOINTIKWY Kol Aiotag Al 1ou eUTUOTEVETON KABE CUOKEUN.
YTtevOupidoupe 0TI 0NV TIPOCEYYION WA T UNTPWa AgItoupyolv Kal oav All, omoTte
n AioTo pe T PNTPWO, HE Ta OToia uTtdpxel euTiotoolvn (acked reg collabs), eival
otnv ouaia pia Aiota pe Al. Baoikn dio@opd peTtagl twv 0U0 CUCTNUATWY Eival OTI
OTNV TIPOCEYYION MO OTIOITEITOl OUBEVTIKOTIOINGTN CUCKELWV HOVO TNV TIPWITN Qopd
TIou OUTEC Ba cuvavinBolv, evw OTO €V AOYw TIAQICI0 KABE QPOpd TIOU Ol CUOKEUEC
EpxXovtal og EmoQr.
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