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Evyaprotisg

H oloxipwon g epyaciog avtg Oa Ntav addvatn ywpig v TOAHTIUY VTOoTNPIEN
g kaOnynrplog pov Koag Avva ®@ikinmov. Ailel Aomdv va TG aplep®cm VT TN

GEMOM Y10l VOL TNV EVYOPIOTHO®.

Q¢ emPAémovca KaONYNTPLO OV £0MCE TO OmAPOITNTA  EQOJIOL YO VO KOTAPEP® VO
OAOKANPOOC® pE emTUYi vt TNV €pyacia. Oa MBeia vo TV €uXOPIGTNC® TOV
mioteye oe péva Ko pe PBondnoe va ovamtHEm KavOTNTEG TOV TICTELO TMG OEV EYM
KaBdg Kot Yo Tov TOAVTIO XpOvo ov dEBEcE Yo vo LoV dMGEL GNUAVTIKA GToyEio
v o 0épa pov, oAAd kot yo Tnv Tpobupia Kot v Pondeta, mov mwoté de diotace va

LoV OMGEL KOTO TN SLAPKELN EKTOVNONG TNG EPYOGIOG LLOV.

2e auTo 10 onueio BEA® va avaeepBd ce dtopa Ta omoia vapPEaV oNUAVTIKOL TOAOL
ot (oM pov. OEA® apyIKA Vo EVXOPIGTNC® Hia GIAn 1 omoio Tav peEYEAO oTiplypo
Y péva koto T Oldpkel Twv 6movdadv pov. ‘Emerta Oa 0sha va guyoplotiom Tig
OIAEG Kot TOVG PIAOVG TOV EOLTNTIKMY HOL YPOVOV Yo TV AEEXOGTY EUTELPIO TOV [LOV

TPOGEPEPAV TA TEGGEPOA AL TA XPOVIOL.

TéNog, opeidAm £va peyAAO EVYOPIOTM GTOVS YOVEIS LOL ZTOPO Kot AVTpr, TOV OTOI®V
N wom 6TIg SLVVATOTNTEG OV OMOTEAECE AP®YOS G OAa Ta OVELPO KOL TOVG GTOYOVG

LLOVL Y10 0LTO KOl TOVG OPLEPDOV® TNV TALPOVSH EPYAGIOL LLOV.

Evyopioted Ootevi Nikordidov



IHepiinyn

Me v aApotdon avdmtoén g teyvoloyiog, e IIANpo@opikng Kot TV ETKOIVOVIOV
&xet évtova mopatnpnOei ) Taon g dtayeipiong, TG GVAAOYNG Kot TNG OVTOAAAYTG TOV
TPOCOTIKMY TANPOPOPLDY GE GLOTHUOTO OPYOVICU®V OAAG Kot oto Otadiktvo. H
avamTuEn TV TEYVOAOYIDV KATEGTNGE OVTIANMTH TNV UETATPOTN TNG KOWMVING OE
Kowwvia g I[TAnpoeopioc kot 1o poho mov drodpopatilel avt) oy eviaio ayopd
wote va tefel TAéov To (NTNUHO TG TPOOTAGING TMV TPOSOTIKMV dedopévav. Emeidn
OUmG, Ta vopobetikd pétpa dev emapkovy Bo mpémer va ypnoomomBodv kot ot
KATAAANAESG TEXVOAOYIEG EVIOYLONG TNG WOIOTIKOTNTOG OVAAOYOL TTAVTOL LLE TO, TEXVOAOYIKE

{nTratoe Tov TPOKVITOVY KO TIG OTOLTHOELS TOL YPNOTY.

2V Topovoe SIMAMUOTIKY €pyacio peAeTOnKOV Ol TPOGOOKIiES KOl Ol TPUKTIKES
TPOOTUGIOG TNG WOIMTIKOTNTAG ALY KOl TOG UTOPOVV 01 TOMTIKEG KOl TO, GUGTNHUOTO VO,
dTvTOobv péco omd o TPOTLIO TOV OAYERPOV dlEPYOCUDY, GLYKEKPIUEVO TO TT-
calculus pe opddeg, €101 wote va gleyyBel edv éva GVGTNUO IKOVOTOLEL TNV TOATIKY|

WOOTIKOTNTAG KOt OEV KOTOTATATOL 1] 1OIWTIKOTNTAL.

210%0¢ ™G epyaciog avtng eival 1 dnovpyio evog epyaieiov to omoio maipvel mg
eloodo éva cvotua o XML popen kot pia molrtikny wwwtikdtrog eniong oe XML
popen. AxoroOOwg ta 6vo avutd apyeion avaivovror pécw tov Java Dom Parser o
omoiog maipver v XML popoer kot dnuovpyel éva 0évipo. Aol yiver owtd, T0
gpyoreio oamopacilel €dv 10 GUOTNUO KOVOTOEL TNV TOATIKY WO1OTIKOTNTOC. G
amotéAecpa, TO gpyoAielo amovid OTL évo GUGTNUO. IKOVOTOLEL W10 TOMTIKY|
WOIOTIKOTNTAG €0V TO GUGTNUO OEV KOAVEL TEPIGCOTEPNU OO OVTA OV EMITPEMEL N

TOAMTIKN.
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Kepdiao 1

Ewayoyn

1.1 Kivntpo
1.2 21606
1.3 MeBodoroyia

w NN N

1.4 Opydvoon g epyaciog

1.1 Kivntpo

H teyvoloywn| e€€MEN kot N cuvakOAOLOT GLVEINTOTOINGT TOV KIVOUVMV KOl OTOLTCEDV
TPOCTOGIOG TOV ATOUOV amOTEAEL TO KUPLOTEPO KIVNTPO Yot TNV UEAETT) TOV TUTKAOV LeBOSwV

WO1OTIKOTNTOG.

Zobue oV €MOYN NG MAEKTPOVIKNG KOWMVIKNG OtkTvwong. Ot mepiocdtepol amo b
YPNOOTOLOVUE AlyO-TOAD KOl 16TOGEAIDN GTO SLadIKTVO OOV EMKOVMVOVUE PE PIAOVG
Kol Yvootovs. Xopeova pe tov Kieron O'Hara, "Zobue oe puo emoyr] mov ot 101mTIKEG oG
Lwég aveBaivouv 6to d1001KTLO, PE TIG AOYIKES TPOGOOKieg va aAAALovY cuveymg ". Alvel To
e&ng mapaderypa oto BBC: "Ilpw pia dexaetio, tpafovoape pio @otoypagio 6€ TapTL Kot
KukAogopovoe petald tov eikov. Topa umopel va kukAopopel oto Tviepver kot va v

BAémovv dyvootol!".

H ovyklMon tov 1eqvoloyldvV TANPOPOPIKNG KOl EMKOWVOVIOV, 1 OTOKEVIPOON 1TNG
eneepyaociag, N deiocdvon g emeepyaciag kol TG SIKTVOGONG GTO GUVOAO GYEOOV NG
avOpomvng dpaoctnpotnrog oAAdlovv pilikd 1o TEPPEALOV ¥poNG NG TPOCMTIKNG
TANpoPopiag, aALd Kot Ta {nTHHOTO TOV £YEipovTol oE GYECN UE TNV Tpootacio TS Me
BonBela g Tervoroyiag 1 GVYKEVTP®ON dEOOUEVMDV Omd TOIKIAEG Tt YEg yiveTon TayOTEpQ, O

OLVOLOCUOG KOL 1 OVTIGTOTYIOT OVTMV EMTVYXAVETAL EVKOAITEPA KOl KaBioTaton duvath 1

1


http://www.inewsgr.com/t/bbc_bbc.htm

avacvykpotnon véwv minpoeopidv. H ¢@von ¢ mAnpoeopiag orrdaler kobdg oavt
petaoynpotileton og cuVIALIKTIKO ayafd. Ot aAAayEg aVTEC 00N YNoOV GTN ONLOVPYI LG
«OYOPAS TPOCSHOTIKMV TANPOPOPLOVY LUE EMMTMOCELS OTO SIKOLMUOTA Kot TIG ehevbepiec TV

ATOUMV KOl KOT EMEKTOCT TOL KOWVMVIKOD GLVOAOUL.

e oVTO 10 TAGICLO OUOPPAOVETOL TO OUTNLO Y10 TPOGTAGIO TPOCSOTIKOV OEO0UEVDV. X
avtifeon pe ™V WIOTIKOTNTO VO TN GTEVN £VVOLd, 1] TPOCTAGIO TPOCHOTIKMV dEGOUEVOV
eyeipetar g aitmua avorndomacto cvvoedepuévo pe TNV TEXVOAOYIKN €EEMEN, KoM
aE0AOYEITOL TG O1 VPIGTAUEVEG PLOUIGEIC OEV TPOGPEPOVY ETAPKT| TPOCTOUTEVTIKY OGN

EVOVTL TOV SL0POIVOLEVAOV KIVODVE®V.

1.2 X16y0¢

H epyaocia avt) mapovcidletl Eva Tomikd TAOIGLO GYETIKA LE TIG TPOGOOKIES KO TIG TPOKTIKES
npootaciog g évvolag T [ditwtikdmrag. 'Evac amd toug 610006 elvan va emtonpomombei
évvown g Idiwtkomtag, €161 dote ol katevBLVTPIEG YPOUUES NG WTIKNG {ong, ot
TOMTIKES KOl Ol TPocdokieg va pmopodv va elvar akpiPels, cvykpioyes kabog Kot vo
EQOPUOCTOVV o€ éva ovotnua enelepyaciog TANPOPOPLOV Kot vo Umopel emiong va

dwmiotwbel eav Eva cOGTNHA IKOVOTTOLEL ol TOALTIKY W TkOTNTAG [1].

H napovoa epyacia acyoreital pe £va emionpo miaicto ywo ™ perétn g wwtikng (ong. To
TAiold pog Paciletor otov m-Aoyiopd pe opddeg [13] mov cuvodevetor amd éva choTHUO
TOTOL Y10, T GOAMNYN TOV OTOITNGE®V TPOSTAGIOS TNG WOI®TIKNG (NG mov oyetilovtol pe
TN GLALOYN TANPOPOPLAV, TNV ENEEEPYATIO TOV TANPOPOPIDOV KOt T 0140001 TANPOPOPLDV.
To mhaiclo evoopoTdvel o YAOGG TPooTaciog g WiwTikng (one. Oa deiovpe ot €va

oLGTNO GEPETOL [0 TOALTIKY, €AV O TOTOG TOL GLGTNHLOTOG EIVal CLUPATOS LLE TNV TOALTIKY).

[Tepvadvtag amo v Bewpia otV TPAEN KVPLOG GTOYXOG vl Vo OPIGOVHE oL OTTAT] YADGOO
TPOKEUEVOD VO UTOPEGOVLE VO LETAPPAGOVUE £V GOGTNIO KO L0, TTOALTIKY LEGO OO TO
TPOTLTTO TOV T-AOYIGHOD pe opdadeg [13] oe XML popen, PAcel piag ovotpig YPOLULOTIKAG
£€101 wote va pmopel va yivel avaivBel pécm tov Java dom Parser kon téAog vo pmopécovpie

VO GUUTEPAVOVLE 0V £VOL GUGTI O TKOVOTTOLET L0l TTOALTIKN.

1.3 Me0Oodoroyio

Aoy Tov 6Tt 1 AAE £€yel Bepntikd aAdo KOl TPOKTIKO YOPOKTNPO, YLo. TNV ENITELEN TOV

OTOYOV TNG OUTAMUATIKNG EpYaciag akoAovOnonke n mo Katw pebodoroyio:



Oocov apopd 10 BempnTiKd HEPOG, aPYIKA LEAETNO SLAPOPA ETLGTNUOVIKA APOPOL GYETIKA LUE
10 Bépa pov, €161 MoTE v avTIANEOd KaAvTtepa v évvotla g [dtwTikdtTag aAdd Kot ™
pebodoroyia mov Empene vo akoAovONo® €Tl MOTE va Yivel  vAoToinom Tov BewpnTikod
HEPOVG. XN GLVEXEL aoyOAONKa e TNV EMIAVON JUPOPOV OCKNCEMV CYETIKO WHE TIG
dlyeBpeg oepyasuwy CCS ko to p-calculus mov amotedel emMEKTOOM, TPOKEWEVOL V.
KOTOVONo® KOAOTEPA KATOlo onpeio £T61 MOTE VO UTOPD HE EVKOMO VO TPOYMPNC® GTO

TPOKTIKO LEPOC.

AoV perétoa €1g fabog Tic dAyeppes depyacidv, Lov 600nkKe £va emGTnHOVIKO ApBpo g
emPAEMOLGOG KOOMYNTPLOG OV TOVL NTOV TO TEMKO PrHa TPOTOV TPOYWPNGW GTO TPAKTIKO
péPOC. Xuykekpiuéva, HEco amd 1o dpbpo avtd Katavonoo akoOUn KoAVTEPO TNV £VVOlo TOV
T-AOYIGHOD HE OUAOES, TIG TOMTIKES WOMTIKOTNTOG TMG TPEMEL VO YPAPOVTAL Yo Vo glval
KOAG OPIGUEVEG, TOLG KOVOVES EAEYYOVL TUTMOV TOL GLGTNUOATOG OAAG KOt Yo TO TOTE £val

OUGTNLO IKAVOTOLEL 1] 0L LI TOALTIKT] IO1OTIKOTNTOC.

AoV evnuepmbnko Kot Kotavonoo avtés Tic £vvolesg énpeme va eEotkowba pe tov Java

Dom Parser aAld kot pe 10 v opic® avGTNPES YPOUUOTIKES Y10 VO LETOPPACH TO GUGTN LA

Kot TV moAltikn o€ XML popon kot téhog axolobnce 1 vioroinon.

1.4 Opyévoon T epyociog

H mapovca simhopatikn epyocio aroteheiton amo €61 kepdiaio. 1o kKe@AAao 2 yivetal po
1OTOPIKN Ovodpour) OGOV a@opd TV &vvola NG WIOTIKOTNTAG, Y0 TIS OTOLTNGES TOV
vIdpyovy KaBMG Kot TIG OIAPOPES HOPPES TNG WOIOTIKOTNTOS TOV TPOEKLYOV UECH OO TO
TEPAGLLO TV YPOVOV, 0ALGL KOt Y10l TO TOEG TPOKANGELS Kot Kivdvvor epeavilovtal cOpPva
pe tov pOA0 oL KATEYXEL M TEYVOAOYio AdY® NG paydoiog avamtvEn e Xe ovtd TO
KePOAomo emiong yivetow pio YEVIKY] TEPLYpAPN OYETIKA pe TIG TUmKEG UeBOdOLG

01OTIKOTNTOG.

Y10 Kepdrowo 3 moapovoidlovior ot GhyePpec depyacidv kot cvykekpuévo CCS, m-
AOYWOHOG Ko T-AoYlopuOg pe opddes. Ev ovveyelo, mopovoialetonr o Aoyiopuodg g
TPONYOOUEVNC £PYACING, Ol KAVOVEG TOL TOUTOL GUOTHLOTOS KOl TWV TOATIK®OV, TOVE® GTO

omoio Paciletat kot 1 avanTuén ToV gpyaAEiov.



>10 KepdAaio 4 mopovstaletol 1 avAALGT OOITHCEMV KOl TPOSLOYPOPDOV TOV AOYIGUIKOV
oL dNUoLPYNONKE. AVAAVLTIKOTEPQ, TEPTYPAPETAL YEVIKA TO £PYAAEID, O OKOTOG TOL KOl Ol
Aertovpyieg TOV TPEMEL VO KAVEL BACGEL TOV OMOLTHCEMV KOl Ot YeVIKOl meplopicpol. ‘Enetta,
avaPEPOVTOL Ol E0IKEG AMOLTNGELS TOL epyaleiov, dnAadn Tt {ntd to epyodreio amd Tov

YPNOTN Kol OC ETAKOAOVOO TPOKVTTOVV KOl TA YOPOUKTNPIOTIKA TOV AOYICUIKOV.

210 ke@AAlao 5 mapovcialetal 1 vAomoinon Kot To TePPEALOV 610 0moio avamTHyONnKe TO
Aoyopikd, 1 XML popen mov emAéynke yio va HETAPPAGOVUE TIG YPOUUOTIKES Y10 OVTO
KOl DITAPYOVV 01 001 YOl Yyl TN cLYypoer Twv Vo xml apyeiov mov Ba divel o ¥pNoTNE MG
€lcodo, kabhg kol M YA®oco mpoypappaticpod mov ypnoworomdnke. EmmpdcHeta,
TopoLG1ALovTal Kot 0l EAEYYOL TOL TPOYUOTOTO|ONKAY 01 0Tt0{0l TGTOTO10VV TV 0pBOTNTA

TOV AOYIGHIKOYD.

>10 Kepdrato 6 mapovstaloviol 1o GUUTEPAGHATA, TO TPOPANLOTO KOl Ol OVGKOAIEG OV
TPOEKLY AV KATA TNV EKTOVNOT| TNG TOPOVCAG EPYACIAG AAAL Kot LEAAOVTIKEG ETEKTAGELS TTOV

Oa pmopovcav va yivouv.

Téhog, g mapdpTUe TAPOLGLALETAL O KOJIKAG TOL avamTOYONKE Yo TV VAOTOINGN TOL

epyaieiov.



Kepalaro 2

IowwTikéTnTO

2.1 Ewcaymyn oy Idiwtikdémta 5)
2.2 Mopoég Idiwtikotntog 6
2.3 Ta&wvounon Idiwtikotrog 7
2.4 O poAog ™G avamTuENG TG TEXVOLOYinG 9
2.5 TIpoxAinoelc kot Kivdvvor 10
2.6 Tvmucég pébodot 1mTIKOT TG 11

2.1 Ewoayoyn oty Ioiotikotnta

To (fuo g WioTkdTYTOS dev €ivarl {ATNHO TOV OTAGYOANCE TNV KOW®VIOL Y10 TPMTN
eopd. H wdwwtkomta givor évvola maid 6o n Eva kat cOyypovn 6co 10 Google, avaystan

oT1g amapy€g TS avOpdTvng 1otopiag Kot dtaTpéyet v e€EMEN g [4].

Evtovtolg, 0ev amotekel o avOpmmoroyikn otabepd. Qg évvown dev glye mavta v 010
Bapbtmra kot to 1010 mepieydpevo. Enpaiver kdtt doeopetikd yoo dAovg. H amdvrnon
ONUEPO GTO AKPIPMG EVVOLLE LE TOV OpO WOIOTIKOTNTO e€0PpTATOL TPOG TOWOV ameLOHVETIL 1
gpOOoN. O k4be moMTIGHOS avTihapPBavetar aAladg v évvown G o mapaderypo og
KATO10VG TOMTIGHOVG Bempeitan ayEvela va, p@TNGOLIE TNV NAKiA KAmolov 1 To pioho Tov
[3]. Xe Beopikd eminedo 1 IOTIKOTNTA TAPOLSLALETOL O)L LOVO GOV L0 PUGIKN AVEAYKT OALY
TOVTOYPOVO KOl 1] KOTAKTNGN €VOG TPOVOUIOL H0G KOWVOVIKNG OUAONG. ZuyVA O TUTMVETOL

KOl G OIKOUMUOL TG TPOCHOTIKOTNTOC.

Me v mhpodo Tov YpOVOL 1 TEYVOAOYIKT ETOVACTUCT £XEL EUTAOVTICEL TNV  «KAUGGIKN»
avtiinym g WTIKOTNTAG HE SIKOUIOUATO OTMG TOV TEPLOPIGUO TPOCPAGIHLOTNTOS, TO
dwaiopa yoo wiotiky {on, to dkaiopo oto oamdppnro. IlapdAinia yivetonw OAo Ko
TEPLOGOTEPO Katavontd OtL oG a&imon cefacpov Tov amoppntov amd v o Oempeitan
avaykaio, 0AAG amo TV GAAN OVETOPKNG Yo TNV TPootacio. 6to dtopo [4]. Zopewvo
pdAioTo e Tov optopd mov diver o Westin, 1 évvota g d1oTikdTToS opiletan og 1 aimon
TOV ATOU®V VO TPocdtopilovy ot 10101 TOTE, TG KOl GE MO EKTACT] Ol TPOGMOTIKES TOVG

mAnpoopiec Ba amokaAvTTovTOoL [5].



>m  PBProypagio, To moAoOTEpE {NTNUHOTE  WOIOTIKOTNTAS OPOPOLY TNV  E00PIKT
akepodTNTo. Xt0. TEAN Tov 190V audva To “Owaiopo va pévelg povog’, Om®G TO
avtinednkav ot Brandeis ko1 Warren, avtikatoOntpile v avaykn yio €501k 1OmTikdTn T
(territorial privacy), 6ivovtog VOUIKT] VTOGTOGT GTO GUAAOYIKO QOVTOGLOKO TOV “my home is

my castle”.

Ev xotaxAieidl, ochppova pe tov 6po g nkng autovopiog, oov supmTOIKY TPOCEYYIon, 1
WVOTIKOTNTO, GLVOEETAL e TNV avOpomvn aSlompénela Ko eKPpdletar og aimon vo punv

KafioToTot 10 ATopo MG VILOYEIPLO Yo TNV EMITEVEN £VOG GKOTOV [4].

2.2 Mopoéc InoTikotnTog

H wiotkomta moipvel SQOPETIKA VTOCTOCT OVIAOYD HE TNV TPEYOLGO KOWVMOVIKT
ouvOnKkn. Oa pmopovoe Kaveic va vtootnpitel 0Tt ekeivo mov dtapopomotel v évvorla NG
WwotkdmMrag péca otov ypdvo eivar to péco. Méoa amd too ypdvio M ovhykn yuo
WOOTIKOTNTO, KOAOTTTETOL LE SUPOPETIKAE PETA, £TG1 AoV e PAcm avtd ovadDoVTOL Kot Ot

TOWKIAEG LOPPES TNG.

IMpw oto 1930 gpoaviCetor n miepovikny vrokiony. O avdtatog dikactng Brandeis pe
Bacel ta copepaldpeva ™G emoyNg €ENYE mg N €30k akepordTnTo petafaivel oTIg
mAemkovovieg. Ot TMAEPOVIKEG VTOKAOTEG YPNOCYOTOMONKOV OO0 TNV  OUEPIKAVIKT
KuPBEpynomn oG amodeiEelc T OTIYU] TOL KATL TETO0 OV LANPYXE OTa GLUPOANIO TV
TNAEPOVIKOV TAPOYDOV OAAL OVTE KOl GTOVG VOUOVS TNG ToAlteing. Xt dikn tov Olmstead
evavtiov tov Hvopévev [olteudv vrootnpiydnke 011 n mpoctacio. TOL ZUVTAYLOTOS Yol

TNV WBIOTIKOTNTO TOV 01KOL OVAYETOL GTNV OIOTIKOTNTO TV THAETIKOIVOVIDV.

Q¢ amotéheopo NG amdQacng NG VOLIOTIKAG LANPESIOG Yo 0TPKd TEpdpote Kot
VIOYPEMTIKO €VVOVYICUO KaTomatdtol  copatikn Wwwtikdtra (bodily privacy). nuepa,
ocL(NTCELS Y10 TN COUOTIKY] WIOTIKOTNTO ETAVEREAVILOVTOL OTNV EMKOUPOTNTO HE TN
ovYKEVTPp®O™N YeveTikov LAMKoL (DNA) moArtdv. Tlapdaderypo pmopel vor amotehécel o1
Meydin Bpetavia, n €0vikn Bdon dedopévov DNA kot o tpdnog pe tov onoio eEglicoovton

TAE0V GUAAYELG KO TPOCAYWOYES.

Meta&0 tov 1960-1970 pe v avakdAvyn TS 0VTORATOTOUEVNG ENEEEPYATiag OEOOUEVMDV

OV OOTEAEL OMOTEAEGUOTIKO HEGO YO TNV KOTOAOYPAPNON TOV TOMTIDOV, TPOEKLYE KOl 1)
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http://groups.csail.mit.edu/mac/classes/6.805/articles/privacy/Privacy_brand_warr2.html
http://www.npia.police.uk/en/8934.htm
http://reclaimyourdna.org/

TAnpogoplakn WiwTikoOTNTa (informational privacy). Ta evpomaikd KpAT TPOGTATEVOVY TNV

TANPOPOPLOKT WOIOTIKOTNTA LEG® TNG VopoBesiog 1 Tng vopoAoyiag.

[Ipéner va avtiineBovpe v mpoctacio e WTIKOTNTAG, £0TIALOVTOG OTIS EOIKEG LOPPES

™G OTopayNG Kol TIG GUYKEKPIUEVEG OPACTNPLOTNTEG TTOL TNV STAPAGGOVY TTAPA VO

YAYVEL KOVELS Y10 TOV KOWVO TOPOVOLLOGTH) TTOV GLVOEEL OAOL QLT

2.3 Ta&wopunon IwwTikotTnTog

O Daniel J. Solove, ypnoponoinoe «ta&ivounceio» mpokeEVoL va, dievkoivviei n avaivon

TOV OYETKh P TIG popeec Wwwtwkottas. O Solove dupel v wWwtikny Con otig e&ng 4

Katnyopieg o1 omoieg Onwg Aéel, eivanr cvyva emkoivrtopeves. [To kdto mapadétovion ot 4

ta&wvounacelg mov 6pioe o Solove .

Yviloyn wAnpogopi®v: H cvldioyn minpogopidv pmopel va odnynoel o€ pnén
Bacilopevn ot ddtkacio pe Ty ool Yivetol 11 GUAAOYN TANPOPOPLOV AKOMLO KO
OTNV MEPIMTMOOT OOV OV YiVEL OMOKAALYN TO®V TANPOPOPLUDY TOV GLAAEYOMKAV.
Yrdpyovv 600 TPOTOL GLALOYNG TANPOPOPIDV, £iTE HECH TNG EMLTHPNONG TTOV YiveTaL
LE TNV OTTIKT TOPAKOAOVONGN Kot TNV TapaTHPNON NYOVL , £ITE HECH TNG AVAKPLIONG

oMoV Yivovtal EPOTNGELS TPOKEWEVOD VO OTOKTGOVV TIG OmAPOITNTEG TANPOPOPIES.

Enelepyacio ninpoeoprov: H enclepyasio mAnpopopidv mepthapfdvet ) ypnon,
TNV amoBKELGT Kol TO YEPIGUO TOV JEGOUEVOV OV GLAAEYON KAV (OO TNV TPAOTN
popo1 katnyopiog). Yrdpyovv mévte poppéc emeEepyaciog minpopopidv. H mpd
elvar n ovvdBpoilon (aggregation) Omov yivetal GLVOLOGUOS HETAED SLAPOPWV
KOUUOTIOV OE00UEVDV Kol £Tol oynuatiletot To “moptpéto” tov atopov. H dedtepn
popon eivan 1 tavtonoinon (identification) dmov cuvdéel TANPoPopies Yo Eva dTOUO.
Youpova pe tov Roger Clarke, n tavtomoinon-avayvopion eival «n cOVOESN TOV
dedopévov pe éva ouykekpipévo avlpamivo ovy. o mopdoetypa pog mopExel
duvatodtta efaxkpifoong g tawtdtTag OTL T0 TPOcWOTO oL EYEl MPOcPaocn oe
apyelo TG etvor TPAYHOTL O WO10KTATNG TOV AOYAPLOGHOD OAAL KOt VO OVOKOADYEL TO
Opbotn €vOG EYKANUOTOS amd T ixyvm mOv AeNoavV Tow, Om®G OSUKTLAKA
OTOTLTTMOMOTO, Kot YEVETIKO VAIKO. H Ttavtomoinon sivon mapduoa pe t cvvébpoion

KaOAdG Kot 01 VO TEPIAAUPAVOVY TOV GUVOLAGHO TOV JLOPOPETIKAV TATNPOPOPLDV, 1


http://docs.law.gwu.edu/facweb/dsolove/

pio eivor mn tovtotTo €vog atopov. H tpitn popen sivor m un emapkne mopoyn
ac@aAelag (insecurity) n omoio kaBmG Onpovpyel KvoHvovg OV TPOKLATOVV O
avemapkn mpootacio twv dedopévov. H tétaptn popen eivar n dgvutepofadia ypnon
O6mov T dedopEVA TTOV APOPOVV KATO0 GLYKEKPIUEVO GTOUO YPNCLULOTOMONKAY Yo
0KOMOVG TTPOC TOVG OTOIOVG TO ATOWO deV £dmoe TNV £ykpion Tov. TEhog, N UM
pope1 eivar 0 amOKAEWGUOC oL €miong oyeTileTon pe TNV Un E€mOpKN TOpoyn
acQPOAEWG AOY® NG €AAEWYNG AOY000GIOG GTO GULOTHUOTO KOTOYPOPNG TOV

TPOCHOTIKMYV OES0UEVOV.

Awddoon minpogopr@dv: H dwddoon tewv mAnpogopldv eivar (o amd TS 7o
emkivouveg popeés g wWwwtikotag. [Ipokaiel moAdd mpoPAnuata 6mmg sivor n
ATTOKAALYT TV TPOCOTIKAOV SEGOUEVMV N, 1| OTEIAN TNG dtddoong TAnpopopidy. H
opada ovtn mEPAaUPAavel TV mopoPiacn TOV ATOPPNTOL HE TNV OTOKAALYT TOV
TPOCHOTIKMY TANPOPOPLOV YWOPIg TNV ££0VGL0SOTNOT TOV ATOHOV, T YVOGTONOIN o,
mv €kBeon Otav amoKAAVTTOVOL TPOCHOTIKG dcdopéva ekTiBoviag To dTopo, TNV
avénon g mposPacipdtnTog Omov divetar dtkoimpa 6TV TPOCRACT TPOCHOTIKMV
otoyEimv , Tov ekPlacpd 6mov ameAoVV v, AToKOADYOUV TPOGHOTIKA OEGOUEVA, TNV

T{GTOON KoL TNV TOPOUOPPOOT).

Amokdivyn: H oamoxéddlvyn ovpPoivel omv mepintoon oL  OMOKOAVTTOVTOL
nAnpoeopiec mov oyetifovron pe Kamowo dtopo oe GAAa dropo. H amoxdivyn
dwpépel amo v mopaPioacn Tov amoppnTov, €MEWN N PAAPN oV amokdAvy™
nepthapPaver ™ (nuid ot eI Tov TpokaAsital amd ™ 01ddoom og avtibeon pe to

KakO pe TNV TapaPiocn Tov amoppnToL givar n Tapafiocn e eUmoTocHVNG.



2.4 O porog TG avanTuEng TG TEYVOAOYiNG

Av kot o1 Teyvoroykég EeAilelg odynoav og o akopa o dvetn (on yio Toug avlpamoug,
EVTOUTOIS 1] OALOTAOIMG AVATTUEN TOV JIKTV®V, YVOGTOTEPO TOV OToimV gival To0 AladikTvo,
StopopPmvovy €vo, pLiikd SLoPOPETIKO TAAICIO Topay®YNS Kot eneEepyasiog TANPOPOPIDV.
O «xoopog eeliooetanr o pio «OIKTLVOUEVT] KOWmVio) OOV TO TPOCOTIKA OcdoUEVAL
oLAAEYOVTOL, EUTAOVTILOVTOL, TPOTOTOLOVVTOL, OVTUAAAGGOVTOL KO ETOVOYPT|GLLOTOIOVVTOL

SPKOG.

O e€eM&elg otV TANPoopIKT TEXVOAOYia £XOVV G eMdEVO OTL, o€ BewpnTikd eninedo, dev
vdpyel TAEOV Oplo GTNV TANPOPOpia oL propet va kotaywpndel, otnv avaivon mov propel
va yivel, 610 (povikd ddoTnUo Yo T0 omoio pmopetl vo tnpnodel. Avtictoryo ameplOpIoTeS
powlovv va givor ot duvoTdTNTEG EKUETOAAELONG: ANTLTAOGES OTMG 1 «eEOPLEN
dedopévovy (data mining) dev amodidovv HOVO TEPLYPAPIKE TEYVIKES OALL VTOINAMDVOLV
évav VEO «TVupeTd TOL (TANPOPOPLOKOV) XPLGOLY. L& ALTO GLVIEAEL TO OdOUEIGPTNTO
YeYOVOG OTL OAO KOl TEPLGGATEPES OPACTNPLOTNTES, TNG MO TOIKIANG PVONG, OPYaVOVOVTOL
Kot dlekmepatdvovtal o€ anevbeiog cuvoeon. Hon g mpog v TOGOTIKT d100TOCT TPEMEL VO
napaTnpNnOel OTL N NAEKTPOVIKY EMKOWV®OVIN, OUEIdpOUn 1| Un, TOpAyEL TOAD TEPIGGATEPQ
dedopéva, dedopéva Tov anetkoviCouv Ty kivinon (TAorynon, extkowvmvio) Tov xpnotn péoa
ota diktva. To Opla peETaED TV EEMTEPIKMV OTOWEIMV KOl TOV TEPLEYOUEVOL LIOG
emkowvmviag elvar AoV dLGOAKPLTE VA OTAOOKA YiveTor OAO KOl TO COPEG OTL M|
eneepyacio MPOCOMKAOV TANPOEOPIOV Kot 1 emkowvwvio givar  dwdikacieg mov
avamdeevkto cvpmAékoviat. Ilepattépw, ota diktva ydvelr ev TéAEL TN onuacio ™G M

d1aKp1oT 6 GLAAOYY, KaToy®plon Kol dtfifacn Twv dedopEvmY.

H d00eo1tom o kot 51000 TV VE®V TEXVOAOYIMV Ol LOVO OITOKEVIPAOVEL TIG SUVATOTITEG
enefepyaciog oAl kaboTd TOV KabBéva ¥pfoTn TOLE Kol TOVTOYPOVO TTNYN TOPAYOYNG Kot
dwabeong mAnpogopioc. 1o mepiPdriov tov Web 2.0 culnteiton kou mpowbeital n mapoyn
SLOPACTIKAOV VNPESIDOV, OTOL OAO Kot TEPLocdTEPO e€apavifovtal Ta dpla petald mapodymv
Kot ypnotav. H mopoayoyn kot d1ddoon g mAnpogopiog dev givor mAéov Bépa ko
avTikeipevo pag katnyopiog e0kav: to Web 2.0 (Ba) emkvpropyeitor ond to mePIEYOUEVO
mov mopdyovv ot ypnoteg (user generated content), amd TANpoopieg mTOL OwTOL

dwporpdlovtat, avalntobv kot Aappdvovv.



[Toté otV 10T0pia eV umOPoVGE Vo AmOTLIMOEL e TEYVIKO TPOTO KOl G TEYVIKA LEca OAN 1
Lon evdg Tpoodmov , OTwe avtd cuuPaivel onjuepa. H xataypaen tov dedopuévav kiviong, n
a&lomoinon TV 0edOUEVOV TTOL TOPAYOVTOL Kol OVTOAAGGGOVIOL GTO OIKTLO KOWMOVIKNG
dkTvwong 0nwg to Facebook, 0 TOAAATANGLOGUOG TV KAEIGTOV KUKA®UATOV TNAEOpAONG,
n avéEnuévn ypnon Propetpiog kon texvoroyidv RFID wg pécov amobnkevong minpopopiog
Kol TapakoAovONong TpayudTov Kol avOpOTOV ETITPETOVY TN SIEIGOVTIKY] OGO KOl OAMGTIKN
SyvVOGoT Kol ATOTOTMOOT W0UTEP®V TTVYDV TNG TPOSOTIKOTNTOG Kot KafnueptvotnTog €vOg
TPOCHOTOV OAAG Kol TNV avacOVOEST avtdv HECH TV Yneidmv TANpoeopiag Tov

CLUTANP®OVOLV TO puzzle ™¢ {®Ng TovL.

2.5 IIpoxkijoeig Kot Kivovvor

[Topdro mov ot dudyvTeG VTOAOYIOTIKEG TEXVOAOYIEG 0dNYNGAV GTNV OVATTLEN  TOAADV
VINPECLOV TPOCPEPOVTAS GTO VPV KOO o To «avetny» LN kabdg kot T dvvatdTnTa
OUESOTEPNG EMKOVOVIOG KOl avTaALOYNG TANpoPopt®dV uécm tov [aykdoutov 1otod (Web)
OTO YDPO TOV MAEKTPOVIKOV EMXEPELV, EVIOVTOLG 1) AVEEEAEYKT KATAYDPNGT TPOCHOTIKMV
dedopévev oe apyeio vImpecidV (opyavicpdV, €Topel®V) umopel va eysipel (nrruota
OYETIKA e TNV WOOTIKOTNTO TOV ATOUOV KAODS KOt TPOOTTIKES CLPPIKVOGNS TMV OTOUIKMV

elevbepldv Kot TG L TOVOuTaG.

Ync pépeg pog ot mAgiotol opyavicpoil kobmg kot ta wWpdpato (my tpdmelec, Kévipa
VRTOGTNPIENG TEAATOV, 1OPVUATO VYEWOVOUKNG TepiBoiymc) €xovv amobnkevpéveg Tig
TPOCOTIKEG TANPOPOPIES TOV TEAATOV G€ PAGEIS dEOOUEVDV, YEYOVOS TOV KAOIGTA QVTES TIg
TANPoPOpieg evOicONTEG QUPOV TAL CTEAEYN TOV OPYAVICU®V EPYOVIOL GE EMAPN KoOMUEPVE
LE TIG TANPOPOPIES TPOKEUEVOL VO SIEKTEPOLMDGOVV TIG £pyacies mov tovg avatifovrotr. H
oLVEYNG OLTH OAANAETIOPACT TOLG HE TO. dedopEVa dnpiovpyel TOAAEG duokoAieg OoAAd
TAVTOYPOVA KOl KIVOUVOLS o Kot €fvort vievfuvor va T dtoeptotovy pe opforioyiopd kot

CLUUOPPMON TTNYaivovTag KOvTpa oty Tapafiocn g 101 Tikng {ong.

ZUYKEKPUEVO TO LEYOADTEPO TPOPANUO TOL AVTIUETOTILOVY Ol OPYOVIGHOL KO TO, 1OPVUATOL
OV YPNOUOTOOVV PAcElS dedouévav eivar 0 0pBOG GYESUGUOC TOV dPACTNPIOTHTOV TOVG
€101 OOTE VA ATOPEVYOVTOL Ol KIVOUVOL OTIMG 1 ATOKAALYT TOV TPOCOTIK®V dEG0UEVOV KO
va g&umnpeTovvtal ot meAdteg ebkoAa kot amoteleocuatikd. Eva tpavtoytd mopddstypo
WOPOLUOTOC TOV AVTILETOTILEL TETOEG TPOKANGELS EIval TOL VOCOKOUEID OTTOL Ol TPOCMIIKES
TANPOPOPIEC TPEMEL VO YPTOLOTOIOVVTOL OMOKAEIGTIKA Yo TNV 10TPK) TepiBaiymn tov
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acOevov Yopic Vo amoKAAVTTOVTOL AGKOTO Y10, GAAOVS AGYOVG EKTOG TAOIGIOL TNG LOITPIKNG
nepiBaiync Tovg. H cofapdtnta tov Kivovveov kpivetar peydain, émwg edvnke tov Mdio tov
2006 pe 1O TMEPOTOTIKO TNG KAOMNAG TV 26 ekatoppvpiov dolopiov eyypapmv omd
Betepdvovg mov KAGmNKav petd amo t Odppnén oTo OmiTL €VOG AVOAVLTH NMAEKTPOVIKADV

VIOAOYIOT®V Kot akoun ot Opoonovotokoi mpaktopeg mpoomafolv va to avaktiocovy [8].

[Tpokeévov va avTipeTOmoTodv avtoi ot Kwvdhvol mov mopafialovy v Wtk {on
avamTOYONKay KOTOlEG TOAMTIKEG Tpootaciag Tng wWiwtikdomrag. Kdmoleg amo avtég Tig
noltikég otig Hvouéveg IMolteieg 6mwe to HIPAA [9] yio tnv vyslovouikn mepibaiym, to
COPPA [4] yw 10 dwdiktvo ko to GLBA [13,14] ywo T0. ¥pNUOTOTIGTOTIKG 10pOUOTOL
amoTéAecay MONON TOAMMDV ETYEPNOEDY £TGL OGTE Vo dOPIGOLY LITEVOVVOVG TPOGTAGING
TPOCHOTIKMY OEGOUEVMV Ol 0TTOT0L £XOVV TNV €VOHVN Y10 TOV OTOAVTO EAEYYXO TV SESOUEVOV.
Ta 1Wpdpata kot ot opyavicpol mov epoappdlovy ovtég Tig moAlTikég Bo mpémel var elvan
Wuitepa TPOGEKTIKOL GTOV TPOTO e TOV 0moio drayelpilovtat TIg TANPOPOpies £TG1 MOTE Vo

VILAPYEL L0 IGOPPOTHLOL LETAED TOV GTOXW®V TNG WOIOTIKNAG {ONG Kot TNG EmLyEipnong.

2.6 Tvmkég né00o01 1IOTIKOTNTAG

210)0¢ TV TUTKOV HLEBOI®V 1O1WTIKOTNTOG Elval va BEATIOGOVV TO, GLGTNUATO OGOV APOPEL
Vv mototnTa ToVG. O pnebddol avtol opilovion ¢ TVmIKEG o kot otnpilovion Kupiog ot
Aoy, oe podnuatikég Bewpieg ko ota avtopata. Ot Tomikég pEBodol Propovv Kot TPEmEL

va gpappolovtatl 6Ty W1OTIKN (on.

Ola to unyavnUaTo TOL EVTAGCOVTOL GTHY KOWOATNTO TOV TUTIKOV HeBOO®V HTopovV vo, Lo
BonbMcovy va amoKTCOVE U0 O CLGTNPY] KOTOVONGT TOV SIKOIOUATOV TNG OUOTIKNG
CoMg, TOV aTEM®V Kot TV TopaPldcemy. Mmopode Vo YP1GLLOTOCOVLE TUTIKE LOVTEAL,
Ao avTOPaTe (UNYXOVES KATACTACE®MY) UEXPL AAYERPES dlEPYACIADV, YO VO TEPTYPAWYOVLE TN

CLUTEPLPOPE EVOC GLGTNIATOS OAAG KO TIG OTEILEC TOV TTEPPAAAOVTOG.

Emumpdcbeta, pmopodie vo ypnoILOTOCOVIE TUTIKEG AOYIKEG KOt ETIOTUES YADGGES Y10 VoL
OVOTOPUGTACGOVUE O1APOPEG TTVYES NG WIOTIKNG (oNG, Vo ONADGOLUE TIG WOOTNTES TOV
CLOTNUATOV, VO ONADMGOVUE TOMTIKEG TPOCTAGING TPOSOTIKMY SEGOUEVDV, YL TOV AOYO
OYETIKO PUE TO TOTE £VOL LOVTEAO IKOVOTTOLEL 1ol 1O10TNTOL 1] TNV TOALTIKY], KOl TOV EVIOTICUO
TEPIMTMOCEWV ACLUPOVIOG LETAED TV S0POPOV TOMTIK®OV TPOSTAGIOS TNG WIOTIKAG CmNS.

levikd, ot tomikég péBodol amoTteloVV TEYVIKEG Yoo TNV OVOALOY KOU TNV TEPLYPOON
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CLUOTNUATOV KOl TOPOOOCIOKG LOVTIEAOTOOVUE £va GVOTNUO, TO TEPPAAAOV TOVL KO TIG

OAANAETIOPACELS LETOED TMV OVO.

Kopuo ypnowomrto tov tomikov pedddmv eivor oe cvotiuato émov ToAAES diepyaocieg
EVEPYOLV TALTOYPOVO, OTMOTE OONYOVUNOCTE OTO GLUTEPACLO TOL UN-VIETEPHVIGHOVD. H
OLTOUATOTOMUEVT avdAvon kot to gpyoieion pog emrpémovv vo avafabuicovps v

EPAPLOYN OVTOV TOV BEUEAAKDOV LOVIEL®Y KOl AOYIKMOV GE PEAAGTIKO GLUGTHLLOTAL.

12



Kepdiaro 3

TOm0g GVETHNATOS KOl TOMTIKES IOLOTIKOTN TS GTOV T-LOYIGUO

3.1 AlyeBpeg diepyaciav 13
3.1.1 H AkyePpa depyacidv CCS 14
3.1.2 H AkyePpa diepyacidv T-A0yIGUAC 16
3.1.3 H A)kyefpa diepyacidv m-Aoyiopog pe opdoeg 18
3.2 O hoywopdg 18
3.3 Zoompa tHnwov 21
3.3.1 Anogdoeic THnwv 21
3.3.2 THmog cuoTHaTog 22
3.4 TloMtikég 25
3.4.1 OpBd Sratvm@UEVT TOMTIKY 28
3.4.2 Ixovomoinomn TOMTIKTG oo TO GUCTNULO 29

3.1 AkyePpec orepyaciov
Muw GAyefpa diepyaciodv opiletor g o ovotpd podnuatikn yAoooo pe kobopiopévn
ONUOCIOA0YI0 OTTOV ETITPENEL TV TEPTYPOPT] KO TNV EXAANOELOT 1O10TATOV TNG TAVTOYPOVIG

EMKOWVMVIOG CLGTNUATOV (TAPAAANA®Y) KoL OVI)KEL GTNV OKOYEVELL TV TUTIK®V HEOGS®V.

H mpocéyyion mov Bacileton otig dhyePpeg diepyacidv vanpée moAd emTuyng OGOV 0POpd
TNV TOPOYN TUTIKNG OMNUOGIOAOYIOG TO®V TOUPEAANA®V CLUCTNUATOV Kol TNV OomOdEEn
wwomtov tovg. H dnuovpyla tov olyeBpdv dlepyacidv mTPoEKLYE OO TOLS OVO
TPOTOTOPOVS WPLTEG TV aAYefpdv Otepyacidv Tony Hoare kot Robin Milner otoug

omoiovg &xel 600¢ei 10 BpaPeio Turing [6].

To Baocikd otoryeio pog ahyeppog depyacidv givor ) ovvtaén mg. H ocovragn pog diyeBpa

JlEPYasIdV givol T0 GHVOAO TV KavOvev Tov KaBopilovv Tovg cuvOLACHOVS TV GUUBOAMY

ov Be®POLVTOL COOTH SOUNUEVO TPOYPAUUATO GE GLT TN YA®GOA. YTAPYOUV TOAAEC

TPOGEYYIGEIS YO TNV TOPOYN MG QVOTNPNS HOBONUOTIKNG KOTavoOnong TS oNUOGLOA0YioG
13



TOV GLVTOKTIKE GOOTOV Opwv NG oladikaciag. Ot kupldtepeg amd avtég eivar eketveg mov
YPNOUOTOIOVVTOL ETIOTG Y10 VAL TEPTYPAYOVV TN CUAGIOAOYIO TOV O1O0YIKAOV GUGTNUAT®V
oniadn M Aettovpyikn (operational), dniwtikn (denotational) ko aAyefpwcn (algebraic)
onpoactloroyia [6].

IMa va poviehomomcovpe €va cOGTNUO LEGH U0 AAYEPPAG dEPYACIOV apKEL Vo OpicOVUE
TO OVOLLOL TOV KAVOALDV Y1 VoL ETLTeEVYDEl 1 EmKOVOVio Kot TOVG BOGIKOVG TEAEGTES Od TOVG
omoiovg mpokvITOLY ol Kovoves. Ot dAyefpeg pumopovv va Bewpnbodv wg povtéda
dlepyacidv, OAad ®G OVIOTNTEG TOL OPOVV KOl OAANAETIOPOVV GULVEX(DS HUE GALEC
ovTOTNTES Ko pe T0 Kowd toug mepPdrrov. Ot ovtotnteg pmopel va eivor oviotnteg mov
VKOV GTOV TPOYUOTIKO KOOUO (aKkOpa Kot avOpwmor) 1 pmopel va eivor avtikeipeva, mov
EVOOUOTMOVOVTAL GTO VAIKO TOL VTOAOYIOTH 1) 6€ GLGTNHATA AoYIoKoL [6]. Tlpokepévon va
yiver ovt M emkowvovia xpetdletoar va opicovpe T evépyeleg €16000V Kat €£0d0v peTta&hd

TV kavolidv. Me to a(b) exepalovpe gvépyeta e166d0v 6mov 10 10 b AapPdvetar pécm tov

KovaAlob a kot 1o a(b) omov to b otéAAeton péc® TOL KOVAALOL a.

Ynrdpyovv tpia €idn tedectdv. O 1eAe0TNC (+) 0 0MOl0G EMALYEL Lol Ao TIG OVO JlEPYNTieEg
Y va ekterecTel ko pumopel va ypaptel my g A + B dniadn pmopel va mpoywpnoel otnv
extédeon 1 depyasia A 1, 1 depyacia B. O devtepoc tedestig (| ) o omoiog exppdlel v
TAPAAANAN cbvOeom dlepyaciav, dNAadT ol JlEPYNCieg UTOPOLY VO GLVTOVIGTOVV UETOED
TOVG Kot v, avToAAGEovy mAnpogopieg kol pmopel va ypaetel og A | B . O tehevtaiog
teheotg (. ) exkppdalet ™ Oowdoywotra. ‘Eotw o0t £ovpe 10 o.B , téte extedeiton n

evépyela o ko akoloVBmg cuveyilel wg 1 diepyacia B.

3.1.1 H AhyeBpa depyaciav CCS

H dAyeppa diepyasidv CCS [2] avartoyOnke amo tov Robin Milner (Turing Award, 1991)
kata to €A tov 1970/ apyéc tov 1980. H Packr nébodog emkovaviag avtig e aAyeppog
elval o dvadikodg ocvyypoviopoc. Ot depyaoieg g ktiCovral amo éva GHVOAO ATOUIKOV
EVEPYELDV UE TN XpNon tereoT®dv cvuvBeong depyasimv. Ot evépyeteg otn CCS pmopodv va

etvar evépyeteg 16000V, evépyeleg €000V 1| EGMTEPIKT evEpyELd. [2].

> CCS, ta cvotpato aAANAETIOPOVY HeTAD TOVG AAAG Kot LE TO TEPPAAAOV TOVG HECH
OLYYXPOVIGL®OV TTov cupPaivovy g Kavdilo. O cvyypoviopnog cvpPaivel g e€Ng: OTav o

dtepyaocia eivar €tolun yio €i6000 0€ KAMO0 KOVOAL KOl TNV 10100 OTIYHN KOO0 GAAN
14



depyaocia givor roun yo €000 emiong o010 1010 KAvAAL Le TNV TPAOTY), TOTE TETVYYAVETOL O
OLYYPOVIGUOG KOl Ol JEPYOCIES TPOYWPOHV He TNV eKTEAECT TOVG. Ot eEMTEPIKEC EVEPYELEG

7oV ekTELEL éva cVGTNIA UTopovV va BempnBovy mg 1 dtempdveld tov[2].

H dhyeBpa depyasinv CCS akoAovbel TV mo KAT® YPOLUUOTIKY:

E:x= 0 TEPUATIOULOG
| aE dwadoyn
| E,+E, EMAOYN
| E,|IE, TOVTOYPOVIGUOC
| E\L TEPLOPIGHOG
| E[f] LeTOVOLOGia
| C KAfon

Me Bdon Vv mo TEve YPOUUOTIK urtopovpe va Bewpricovpe toug teleotéc g CCS wg

TPAEELS Yo KTIGHO KOl GVVIVACUO KOLTIOV O¢ £ENG[2]:

e 0 :Awpyosio mov dev avtamokpiveTon (TeproTiopog 1 €£000¢)

e aE : Awpyacia mpdboun vo ekTteAEcEL TV EVEPYEWD, O KOL OT GULVEYELL

ocvpmeppépetar og E.

e E,+E, : Aepyosia n omoio mpoc@épet tnv emhoyn avépeca otig E; ko E, .

e E,|E,: Apyoaosia oty onola tpéyovv mapdiinia ot E; kot E,. Ot vrodiepyaoig
OUTEG UTOPOLV VO EKTEAOVV aveEAPTNTO TNV €PYOGIO TOVG 1 KOl VO ETKOVOVODV

HETOED TOLG OTO KAVAALO TTOV TIG GLVOEOVV.

e E\L : Awpyaocio pe ta kavaio L decpevpéva yia xpnon amokAEloTiKd evtog g
E.

E[f] :H &epyosia E agov £xovv petovopochei to kavaiio te cOUQ®VO. Le To f
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3.1.2 H Akyeppa orepyaci®dv T-Aoyiopog

O m-loywopog [6] amoterel eméktaon g GiyePpa depyacidv CCS. Tnv eméktacn avt
npotewvov ot Robin Milner, Joachim Parrow xoi David Walker. Eivon éva pafnpotikd
HOVTELO OlEPYOCIOV OMOV Ol OlCLVOECELS TOVG HeTAPAALOVIOL KOOMDG o1 Olepyacies
aAniemdpovv. To Paocwkd otorxeio TOL T-AOYIGHOV Eglval 1 HETOPOPE  KOVOAMDV
emkowvoviag petad diepyacidy. Avtd KAvel ToV AOYIopUd KOTAAANAO Ylo povielomoinom

KIVNTo0 VTOAOYIGLLOD.

YUYKEKPIUEVE, OTOV T-AOYIoHO €va KovOAl emukowvoviag €xet Oumhd podro. Mmopei va
ypnoporombel wg aviikeipevo kol va otohel HEC® €vOC GAAOL KOVOALOD OAAL Kol Vo
ypnoonomBel ¢ Kavail yio vo otalel HEG® aVTOD £va GAAO OVTIKEILEVO-KOVAAL.

[T kdre mapovcsialetar n cvvtasn Tov :

Prefixes a = é(x) Output
a(x) Input
T Silent
AgentsP =0 Nil
| a.P Prefix
| P+P Sum
| P|IP Parallel
| If Xx=y then P Match
| If x=y then P Mismatch
| (vx)P Restriction
| A(Y; e Y,) Identifier

Definitions A(X, ,...,x,) = P (where i # j=X; #X;)

e To a(X) gmotehei evépyern c£050V 6TOV TO X GTEAMAETAL HEG® TOV KOVAALOD aL.
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To a(X) grotehet evépyela 16600V OOV TO X AAUPAVETOL LEG® TOL KAVAALOD OL.

H éoeta ovtomta 0 dev pmopel vo KAVEL OTOL0ONTTOTE EVEPYELCL.

To a.P grotehel tov xavéva Prefix 6mov ektekeiton 0 o Ko n oepyacio cvveyilet

g P.

To dBpotopa P+ P yrogencviet [ ovtoTnTO 1 omoia pmopet va dpacel g P P.

H mopdiinin coveon P | P vmodeikviel to cuvdvacud g copmepipopds tov P kot
tov P xaBag ektelovvtor mapdAinia. Mmopovv va Asrtovpynicovy kot aveaptnro

OAAQ KOt VO GLVTOVIGTOVV PETAED TOLG KO VAL OVTOAALAEOVY TTANPOPOPIES.

Ytov kavove Match (If x=1y then P) n ovtétnta Bo copmnepipepbei cov P gav 10

X=Yy

Ytov kavova Mismatch (If x =y then P ) n ovtémrto Ba coprepiopepbei oav P gav to

X#Y

Trov kavova Restriction ((vX)P) M ovtoéTTo cVUTEPIPEPETAL cav P, dumg to X givar
TomKkd KATL T0 omoio onuaivel 6Tt dev pmopel apéocmg va ypnotporombel yuo v

emuotvovia tov P kot tov mepidAiovtog Tov.

2tov kovova ldentifier (A(y, ..., ¥, )) kaBe évag ldentifier éxet éva opiopd A(X, ..., X,
) = P (where i = j= X; #X;) 6mov k60e X; mpéner vo efvar Sroprrd ko n Sraibnon
gtvar 01t t0 A(Y,,..., Y, ) ooumepipépetar cav P omov 1o x, avikediotd to Yy, Yo

KGOe 1
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3.1.3 H AhyePBpoa o1£pyacLdV T-AOYIGNOS PLE ORAOES

O m-Aoy1opoG e ORAdES amOTEAEL EMEKTAON TOV T-AOYICHOD Kot EYEL EMTPOSHETA TNV EVvola
™G opdoag, 6mov o opdoa eivor €vag TOHmog KavaAlod. Xto [7], ot ocvyypaeeis £xovv
ONUOVPYNGEL Lol 6TEVH GYEON HETAED TNG OUAOOC KO TNG LLOTIKOTNTOG dgiyvovTag OTL 0TV
po opado yvopilel €va pootikd dev dVVATOL OVTO TO HVGTIKO VO amokoAv@Oel ekTOG TOL
apYIKoy mESIOV €PAPUOYNS TNG OMAdac. Avtd oeidetal 6To YEYOVOG OTL Ol OUAOEG OEV
UTOPOLV VO EMKOWVOVICOLV e Oladkocies. Xe avtd to onueio dev Ba avapepboldpe
TEPULTEP® GTOV T-AOYIGUO pe opddeg apov Bo ovorvBel 610 €mOUEVO VTOKEPOANLO 1)

TopoALayn ovtod e TNV omoia acyoANOKaLE G aVTY TV gpyacial.

3.2 O hoyropnog
O loyopdg mov Ba ypnowonombei omv mapovca epyacia Pociletor otov M-AoyiGUd e
ounades, He kdmoleg OUMG KPES dlapopomonoels. Edd épyetar va mpootebel 1 €vvola tov

cvotpatog kat g depyacioc. Eotm 6t éxovpe 1o G , G, ta omoia givar éva chvoro amo

opdoeg kar N=a , b, x , y fvon éva 6hvoro amo ovopata.

Me Baon avtd, n chvtaln tov Aoyiopov Kvpaivetal og 600 enineda. To mpdTo eminedo givan
10 eminedo depyaciog (process level) kot akolovBel ) cOviaén ToL T-AOYIGUOV, EVAD TO
de0TEPO eminedo eivarl 1o eminedo cvothuatog (system level). Edd axpipdc mpootiBetan 1

£vvola TV OpAd®mV Kot 6To VO EMTESQ, TNG SIEPYACING KOl TOL GUGTILLOTOG.

[T kdt® akoAovBoHv o1 opiopol TV 600 EMMEI®V: GLCTNUATOS Kot dlEPYOsiog

P u=x(y:T).P| x(z).P | (va:T).P| PIP, | PO
S i=(vG)P|vGS|(va:T)S| S,S, |0

270 €MMEDO GLOTHUATOG EYOVUE TNV dNUovpYia opddag kot oe depyasieg (v G) P kou og
ovotnuata (v G) S 6mov ta G deopevovtal oto P kot 610 S avtiotoryo. Emumiéov, 6mme Ko
oto m-calculus &yovpe tov kavova restriction (v o : T) . P xar (v o : T) S 6mov 10 «

deopevetol kot miA oto o610 P ko 610 S avrtictorya. Ocov apopd Tig evépyeleg 16650V
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&xovpe to X(y : T). P og eninedo depyosiog , 6mov 10 y deouevetar oto P. Ko ota dvo

eninedo, akolovOeitar 1 wapdAAnAn cvvBeon dmwe kot oto w-calculus.

I"a to cVvvoro TV ovopdtwv mov gival erevbepa o€ o diepyacia P kot éva cvotua S ta

ovpPoiilovpe pe fn(P) kon fn(S), evd yio to ovoro Tov opddwv fg(P) kot fg(S) avtictoryo.
Ye avtd 10 onpeio ypedletar va opicovpe éva onuacpévo cvotuo petdpfaocng (labelled
transition system) Y10, T0 AOYIGHO TPOKEIUEVOL VO SDGOVLLE T CTLLOGLOAOYIO TOV TPOTHTTOV.

Ia va opicovpe éva onupacuévo cvotmua petapoons tpomta opilovpe éva GOVOAO o

onudvoeig (labels):

L=t [ x(y) | X(Y) | &y) x(y)

H onuovon t elvon ecotepikn evépyeta , to x(y) etvan evépyeta e160d0v kot to X(y)  eivon

evépyea eE600v.

Oa ypnoponomcovpe T petacnueloypagpio(metanotation) (F ::= P | S) yia va opicovpe 10

ONUOGUEVO GUGTNLO LETARACEWDV.

o X(y:T).P —X(2)spLz [y} (In)

To x(y:T).P pnopet va aliniemidpdoet e to X(z) Kot 6N cuvéyeld va cuveyicet og P
avVTIKOO1GTOVTOG TO Y LE TO Z.

o x(2).P —2 5 p(Oup)

Exteheiton 1o X(z) wou 61N ovvéyewa ovveyilet og P

. F,——F.bn(l)~ fn(F,) =0 (ParL)
Fl | F2—|>F1' | Fz

Y10 ParL ot evépyeteg givon og TapdAAnAn cOvOeST KoL €V VILAPYEL GVYKPOLOT
HETOED TV decpevuévav (bn) ovopdTov TG EVEPYELNG Kol TOV EAEHOEP®V OVOUATOV
™G TOPAAANANG dtepyaciog.
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F, ——>F,bn(l)n n(F,) =0
F|F,—>F|F,

(ParR)

[Tapopowa pe to ParL agov givol coppetpikd

F——>F'xe fn(l)
(x:T)F—5(x:T)F'

(ResN)

O evépyeleg Ppiokovtan kKGT® oo Tov TeEAesT restriction (V) ko to restricted ovopa
Oewpeitar SeopevIEVO KATO TNV EVEPYELD Kot OYL EAeVDEPO.

F x(y) N =

= (Scope)
(VyZT)F () x(y) N =

Eav 10 y givon deopevpévo tote ko 1o X(Y) elvon restricted

F—>F
(\G)F —>(VG)F'

(ResG)

O xoavovag restriction pmopei emiong va ypnoiponomOet kot yio opddeg ResG
Tapopol Le Tov kovova ResN

F=oF"F'—>F'

Alpha

F L (Alpha)
I 1
IP—L5 PP

Fl . ’Fl‘FZ - \F2'|1 =E
F | F, ——(0bn(l,) ubn(l,))(F. | F;)

(Com)

O kavévag (Com) onuoaivel OTL 01 S1EPYUCIES UTOPOVV VO, ENMIKOIVOVIIGOVY HETOED
TOVG LE OUTAEG EVEPYELEG YPTOLLOTOLDOVTOGS TNV ECMTEPIKY| EVEPYELD T.
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3.3 votnpa TOTOV
Xy evotnta avtr| opilovpe éva cHOTNUA TOTOV Y10, TO AOYIGHO, Tov PBacileTon 6TO cCOGTHUO
TOnv 1oV [7]. X210 chomua tHnwv Ba £xovue éva cuvolo opddwv (0nwe oto [7]) kot éva

obvoro PBoocwkmv tomwv D, mov Ba tovg cvuforiCovpe pe t, ko Oa avagépovior cTovg

Bacuobg TOmOVE TOv AOYIoUOD, GTOVG Omoiovg mpémel va. emPANOOVY Ol OmOUTNOELG
Wwtikdtrag. Emopévog, éva dvoua pmopet va gtvar g popong t 1 G[T] 6mov to G ivat o
6vopa tov group kot 1o T givan o Tomog tov. Me Bdon avtd éva THmog KataokevaleTol amo
10 axoAovbo BNF:

T == t| G[T]

3.3.1 Amogacseig TOTMV
®a ovopdoovpe I' ) dtempdveia Pdoet g omoiag yivetan o éAeyyog TOnwv. Méoa oto I' Oa

CLUTEPIAAPOVLE TOL OVOLLOTA ,TIG OLADES Kot TOV TOTO TOV KABEVOS OIS o KATM:

r .= | I.x:T |I.G

®a opicovpe 3 typing judgements:
o I'bx:T
H petapintm x Oa éxer tomo T

e [+P:A
H dadwcacio P givar opBé opropévn kot mapdyst po dSemedaveio Sikoiopdtov A kot
ovykekpeva to I mepi€yel Toug TOmoVE TV ovopdtov tov P gved to A mepiéyet ta

dkaidpote TV ovopdtov Tov P ya kabe facikd tomo.

e [+S5:0
To I' mopdyet t dempdvelon O, 10 omoio mepléyel Ta. LEAN TOV OHAd®Y OA®V T®V

oToKEl®V TOL S, KOOMG Kot To SIKALDUATO TOL 0GKOVVTOL Ao KABE GLVIGTAOGO.
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Ot dtemopaveleg A ko O opilovron wg e€Ng:
Prp < Eper kot to Eper = {read, write, access}u{disclose GA |G € P, A €{1,2,. . .} U{*}}
10 0010 AmOTEAEL TO GHVOLO TOV SIKOIOUAT®V.

A =0 |t:prp.A O =0 | <G,-...G,,A> -0

Onwg eaivetor mo TAvVe To SIKOIOMUOTO TOV GLoTHUATOG &ival To read, write, access,
disclose. Mg 10 dwaimpa read, pio OVIOTNTO TOL GLOTAUOATOC WTOPEL vo Stofdcel To
evaiocOnta dedopéva, evd pe To write umopel vo ypawyel Kot vo to. Tpomomooel. Mg to
dwkaimpo access UL OvTOTNTO TOL CLOTHUOTOS £XEl TPOCPAcT oTa dEOOUEVO EVD UE TO
disclose G A, o oviotnto £yl T0 dkaimpo vor amokaAdYEL KATL 68 Lo GAAN OVTOTNTO [ia 1)

TEPLGGOTEPES POPES, AKOLLOL KO ATELPES POPEGS.

3.3.2 TYmog cvoTipHaTOg

[T kdto Tapovctdlovtal ot KaVOVEG TOV GLGTNUATOS THTMV:

Typing System Rules

MET  (Name) T'|-0> @ (Nil)
x:T|-x>T
F~y:T|—P>AF|—x1>C?[T] (In) F|—P>AF|—X|>G[T]F|:Vy>T (out)
[|—x(y:T)P>ASDAT ['|-x<y>P>A®AT
I''Pl>A, T'|-P,>A, (ParP) r-s,»>e,r-s,»0, (ParS)
['-P|P,>A ®A, r-s,1S,>0,®0,
rx:T|-P>A (ResNP) r'x:T|-S>0 (ResNS)
r'-(w:T)P>A I'-(w:T)S>06

-G|- -G|-S G, A >Hel
[G|-P>A (ResGP) |-S>{<G,,A, >} e_ (ResGS)
I'-(\G)P><G:A> I'-(G)S>{<G,G, :A, >}el

22



I'l-P>A
|—! (Rep)
r-Ps>A

Notations and auxiliary functions:

AT = t: read if T=t
t: access if T=G[t]
%) otherwise
A'Y'V = t: write if T=t
t : disclose G1 if T=G[t]
%) otherwise

Emumpdcbeta Oa opicovpe £va teheotr| yia va cuvovdacovpe Tig A diempdvele, @, 0 onoiog
Ba cvuvovdletl Ta dtkaudpoto omo Kafe A dempdvela Yo kabe Pacukd tomo. I'evikd avtodg o
TEAECTNG QMOTEAEL TV £VOT TOV OIKOUOUATOV, EKTOC GTNV TEPITTOGYT TOV OIKOULDUOTOG
disclose , 6mov g oVt TV TEPITTOON €0V TOL OVO OIKODOUOTO AVAPEPOVTIOL GTNV 1010

ouada,tote Tpochitovpe Tovg aplBovs TV dikampdtov disclose.

Ar @ A,={t: prp,; @ prp,|t: prpye A, t: prp, A,}
Omov prp, ® prp,= {p € prpu prp,| p = disclose G A } U { disclose G (4, +41,) |
disclose G A, prp,, disclose GA2 € prp,}

O kavovag (Name) ypnGULOTOLELTAL Y10l TOV TOTO TOV OVOUAT®V. ZYETIKA LLE AVTO TOV KOVOVHL

amouteiTon To OVOUATO TV OUAd®V va Bpiokovtal ot oempdvela I

O xavovag (In) ypnowonoteiton yio evépyeteg 160d0v. Edv to interface ' emextabei pe tov

TOmo y mapdyel o A cav interface tov P, kotaAryovpe 610 copmépacpa 6t 1 diepyasio x(y).
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r
P mapdyetl éva interface 6mov o tomog tov T Oa emextabdel pe 1o AT omov (i) av o T givan
Baoukog TOmog t Tote To A gmexteiveton pe o t : read dedopévov 0TL 1 dradikacio dSaPfalet Eva
avtikeipevo tov tomov T, (i1) av T = G [t] tOte T0 A emekteivetan pe 10 t:access, OEOOUEVOL
ot 1 dwdkacio €xel amokTNoel TPOcPacn og o chHvoeon yio Tov Pfactkd Tomo t (iii) To A

TOPOUEVEL AVETPEACTO OLUPOPETIKAL.

[Tapopowa pe to (In) yiveron kon pe tov kavova (Out). YrnoBétovtag 6t 10 y ivon tHmov T ko

10 X givor tomov G [T] kot to A glvan to interface ywu 1o P, tote, 10 X(Y).P mapdyst éva

W
nepPaiiov 1o omoio amotelel eméktacn tov A pe dikoudpata AT o6mov (i) av to T eivor

Bacwkdg tOmog t tote 10 A emexteivetron pe to {t : write}, (i) av T = G [t] tote 10 A

emexteivetan pe to {disclose G 1} ko (iii) T0 A Tapopével OvemNPEOGTO SLUPOPETIKA.

To (ParP) avagépetoar otnv moapdAinin odvBeon diepyacudv, Omov avtdg o KOvOvag
ypnoonolel tov teleotn @ yua va cuvdvdoet ta interface twv diepyaciov Pl, P2. TTapopoia

yiveton Ko pe tov kavova (ParS) 6cov apopd ta S1 ko S2.

To (ResNP) Aéel 611 gav 0 TOTOC HoG depyaciag o€ o demedvela I Exel to x:T 1018 1M

depyacia pe 1o x  yiveron mepropiopévn ot oemedveln I'. Tlapopowa yiveror kot 6to
(ResNS).

>10 (ResGP) otav a diepyacio P mapdayet to interface A , tote t0 cvomua (v G) P mapdyet

10 interface < G, A> xat y10 70 (ResGS) 6tav 1o S mapdyet éva interface {<Gi, Ai>}iel

t6te N dtepyacio (v G) S mapdyet to interface

{< G- Gi, Ai>}uel.

Yyetikd pe tov kavova (Repl) , eav pia diepyacio mapdyet éva interface A tote n P! mapdryet
éva interface A! 6mov 1o A! givan to 1010 pe To A pe ™ dapopd OTL €av KATO10G TOHTOG YiveTOL

disclose A > 1 @popég, tote 610 A! B yiveton disclose * , dnAadn Ba pmopel va amokaAveel

AmEPES POPES.
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3.4 TloMmTikég

Ye ot TV evotnta Bo opicovue ol oA YAMOOO Yol VO, WTOPOVUE VO, EKPPACOVLE TIC
OTOUTNOEL WOIOTIKOTNTAG EVOG GLUGTNIATOS LECH TOV AoYiopoV. MEca amo avth T YAMGGH
Ba exppdoovpe BETIKOVS KOl 0PVNTIKOVG KOVOVEG Ol OTTO101 OVOUEVETAL VO VITAPYOVY GE £Vl
vELoThpevo cuatnua. Me Tov 6po «BeTiKol KavOVES» EVVOOVE TL EMITPENETAL VO, GVUPEL 6TO
oVOTNUA, G€ avTIfEST e TOV OPO «OPVNTIKOL KAVOVES» OVTAG Tl OEV EMTPEMETOL VO GLUPEL
GTO GUGTN AL

Avtol ot vopot epapuolovral og gvaicOnta dedopéva mov pmopel va £xel Eva OGN, OTOG
v Tapddeypa n tomobecia, ta ototyeio vog aobev N 10 MAépwvo. Ta gvaicnta avtd
dedopéva ovopdlovior factkol TOTOL. Xe LT TV €PYAcia 1] YAMGGO TOV YPNGUYLOTOIOVUE
Ba exppalel Ta EMTPEMOUEVA KOL U] EMTPEMOUEVO SIKALDUATO EVOS GLVOLOL OO OUAOES Yo
Kémoo Pacikd TOTO.

Ta dwondpato mov umopel vo €xetl o moAttikny eivon ta e€ng: PPer={read, write, access,
nondisclose}u {disclose GA| G € G, A € {1,2, ...} U{*}}. Ano 1o 0 mhve dtkoudpoTo, To
read, write, access kot disclose amotehovv Oetikovg KovOveS Kol GLYKekpluévo to read
exppaletl 6tTL | mAnpogopia pmopel va dafactel, To write 0Tl umopet vo Ypotel, To access
ot | TAnpogopia pmopet va givar mposPhoiun kot to disclose G A 411 | TAnpogopia pmopel

va amokoAvEOel og LEAN ™S OpAdOG A POPEG 1 ATEIPES POPES.

Mo moArtikn pmopel va opiotet pe 1o axkdéiovfo BNF ko pop < PPer:

Pu=t>>H | PP Hi=¢ | G:pop[H.,]iel

Mo moltikn) €xet ) popon t; >>H ;....; t, >>H_ 6mov 1o ti amotelodv tovg Pacucolc
tomovg (base types) evd 1o H; amotehodv Tig epapyieg tov dikouwpdtmv (permissions
hierarchies), onAaon ta Swoimdpato vy kabe Paocwkd tomo (base type). Mo 1epopyio
dkouwpdrov (permission hierarchy H ) éyer t popeny G : pop [ H,,..... H, ], 6mov n
eEOTEPIKN ORAON EYEL TO EMTPEMOUEVO OIKOIDOUOTO POP KOl EMIONG TO OIKOUMDUATO TNG
epopyiog. Xuvenmg, HECA OO OVTO TPOKVTTEL OTL B OVIOTNTA 1) OO0 GUUUETEXEL GE LIOL
opdda (group) G €xel To SIKUDUATO POP KL E0V ETIONG 0vIKEL KoL 6€  pua GAAa opdda G,

omov H; = G, : pop i[...] tOte emiong €xel Kot OVTA TO STKAUDHOTO POP.

Me Bdomn v epapyio H opifovpe Tovg amoyodvoug pog opddag G g e€ng:
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desc (GH) = %) if H=¢
{ wieldesc (G, H) ifH=G’: pop[H,;] i e |, G=G’
wiel groups (G, H,) if H=G: pop[H;] i el
.
e
groups(H) = %) if H=¢
< wiel groups(H,) if H=G: pop[H,] i
.
perms(G,H) perms(GH)= O if H=¢
i el perms(G,Hi) if H=G’: pop[Hi] i € | , G=G’
pop if H=G: pop[Hi] i € |

Figure 2 — Permission extraction relation

Hi |-G > pop @i, foralli e |
G : pop[Hili € | |-G UG > pop ® G(®i e Ipopi)

H- 2> 2

ApyiCovpe amo v pila g epapyiag kot cuVOLALOVE TA SIKOIDOUATO LE TO VILAPYOVCH
SIKOLDULATO, TOV VITO-LEPAPYLDV TNG TOALTIKNG.
IMa v epapyio:
pop, () Gpop, ={p e pop,w pop,|p =disclose G A, p # nondisclose}
{disclose G (4, +4,) | disclose GA1 € pop,, disclose G 1, € pop,}

w {nondisclose G | nondisclose € pop,, nondisclose G’ ¢ pop, }

w {nondisclose G’ | nondisclose G* € pop, }

YyxeTikd pe TV epapyic, cuvOLAlovUE TO OIKOMOUOTO TNG HE TO SIKOIDOUOTO TMV VTO-
EPAPYLOV TG WG €ENS:
Eav kdmoto dikaiopa dev eivon disclose G A aAld ovte kou nondisclose tote cuvevdvovtat ta

dwandpata. [o mapdderypa, o€ mepintwon mov £xovpe oty pa vo-epapyio disclose G A,
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Kot otV aAAn vro-tepapyia disclose G 4, tdte t0 dkaiwpa mov mpokvmrret efvor disclose G (
A+ A,) dhadn mpootiBovral to A, Kot A, T@V LIO-lEpap OV Yo vo. Byel T0 GuVOALKO
GOpoicpo oto omoio yiveton to disclose oe xdmoio péhog tng opddoc. Eav €yovue to
dwaiopo nondisclose oty pia epapyio Kot otny GAAn dev Exovpe nondisclose G’ tote to
dkaiopo wov wpokvmtel eival nondisclose G, evd eav éxovpe nondisclose G’ oty dedtepn

epapyia tote 10 dikaimpa mov Tpokvmret sivarl hondisclose G.

[N ta adérua
pop, ® pop,={p € pop,w pop,|p =disclose G A}

w {disclose G (4, + 4,) | disclose G 4, € pop,, disclose G 4, € pop,}
Zyetkd pe ta odéAQua gav 0 €vog adeApdc £xel to dwaiopa disclose G A, kot o GAhog
aderpog disclose G 4,1ote T0 dkaiopa mov mpokvmtet eivar disclose G (A1+ 4,) dniodn
npoctifovtar ta A, Kot A, Tov adedeidv yio va Pyet 1o cuvolkd dBpotsua 6to omolo yiveron

1o disclose og kdmowo pélog g opdadoc. Mo kdtw axoiovdel mapdderypo pe Pacel tov

kavova Figure 2 — Permission extraction relation.

Q¢ mapaderypo og Be@pnoovpE TNV MO KATO TOMTIK M omoio mpootatedel Ta gvaicOnta
dedopéva twv acbevav oe éva voookopegio to omoio mepAauPavel T TUNUHOTO Yo
yepovpyeio (Surgery), kapdoroyia (Cardiology), yuyoBepancio (Psychotherapy) kot 6mov 1
oudda CarSurgeon ovaQEPETOL GTOVS YOTPOVS OV €ivar HEAN Kot 6TV OHAd0 XEWPOLPYELD

(Surgery) kot otV kapdoroyia (Cardiology).

P = t>H

H = Hospital: {nondisclose} [Cardiology:{read, access, write, disclose Cardiology *}
[CarSurgeon],
Surgery: { read, access, write, disclose Surgery *} [CarSurgeon],
Psychotherapy:{nondisclose, read, access, write }]

"Evag yiatpdg o omoiog givar péhog kot ota 000 TUNHATO KapdtoAoyiag kat yeipovpyeiov Ba
npémel va dwotifeton o avtég Tig opadeg Hospital - Cardiology - Surgery - CarSurgeon. Avtd
TePAapPavel 000 LOVOTATIO TG lEPAPYING KO TO GOVOAO TOV SIKOI®UAT®V oL Oa TpoKvyEL
O mpémel va eivar £vag GuVOLOCUOG TV OVO povoratidy. Me Bdon TG cLVAPTACELS TOV

avaeépnkay o TAve yoo TNV epapyion Kot To. adEAPLO TO. SIKOIMUOTO CUVEVOONKOV ¢

egig:
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H ||- Hospital - Cardiology - Surgery - CarSurgeon {nondisclose Hospital, read, access, write,

disclose Cardiology *, disclose Surgery*}

H ||- Hospital - Psychotherapy {nondisclose Psychotherapy, read, access, write}

3.4.1 Opopog 2 — op0a SroTvTOPEV TOMTIKN
Opropdg 2. Mo moirtikn opiletar mg opha SoTLTOUEVN €0V IKOVOTTOLEL TOL TOPAKATO :

1. foralli,j, 1<1i, j <n, if i# then t =t
2. foralli,1<i<n,if G e groups (H,) then G ¢ desc(G, H,)
3. foralli, 1<i<n,if G € groups (H,), nondisclose € perms (G, H,) and disclose G’A

e perms (G”’, H,), for some G’ € desc(G, H,), then G’ € desc(G, H,)

Me Bdon ta mo mave pa moltiky glvatl opBa datvmwpévn av 0gv vtdpyovv Pacikol THTOL
pe 1o 1010 dvopo OnAadt yo Kabe Pacikd tomo Exovpe povo pa epapyia (1), gav yuo Kabe
ouada pog epapyiog 6ev vLapyeL To 1010 Gvop OUAdNS GTOVS AOYOVOVS TG ONANDY| Oev
vdpyel KOKAOG (2) kol gov o KAmolo emimedo puog tepopyiag kamola opddo G €xel 10
dwaiopa nondisclose kot Kamola opdda G’ mov eivar amdyovog Tov G €xel 10 dikaimpa

disclose G’ 101¢ 10 G’ mpémet va givar amdyovog Tov G (3).

‘Eocto 611 éyovpe v o kdte molrtiky .O kavovag 1 wavoroteiton apov o povog Pacikog
TOmog oL £yovpe givor To examination. O Kavovog 2 wovoroleiton agov yio kafe opdda dev
gyovpe kdmoo amdyovo pe to 1010 dvopa. O kavévag 3 kavomoleitor o kot 1 opdoo
Hospital mov éxet cav dwkaiopo to nondisclose kot n opdda GP mov anotelel andyovo g
éyxel oav dwaiopo disclose Doctor * 6mov 1 oudda Doctor sivar amdyovog ¢ opddag
Hospital. Xvvendc, apod wkavomolovvtal kot ot 3 kavoveg n moMtikr] Oempeitor opOHd

STVTTOUEV.

P = examination >>H
H ||- Hospital: nondisclose [Patient: read; Doctor:{read, write} [Surgeon:{empty}
GP:disclose Doctor * ]]

IMa va unv Bewpeitor n mToATikn opBA StoTvTOUEVN £6TM OTL £XOVLE TNV MO KAT® TOMTIKN

6mov M opdda Doctor éyel w¢ dkaimpo to nondisclose. H opddo GP mov amoteAei andyovo
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™m¢ opadog Doctor éxer cov dikaioua disclose Patient *. Edo mapafialeton o kovovog 3
AOY® Tov OTL 1 oudda Patient dev eivan amdyovog tov Doctor, emopévac n moAttikn dgv givat

opBa doTvTOUEV.

P = examination >>H
H ||- Hospital: nondisclose [Patient: read; Doctor:{read, write, nondisclose}

[Surgeon:{empty} GP:disclose Patient * ]]

3.4.3 Ixavomoinen ToMTIKIG 010 TO GUGTILO,

Opwopdg 3. Ag vmoBécovie 0Tt T0 POP givat £va GHVOAO OO STKODLOTO, TTOALTIKNG
WOTIKOTNTAG, TO PrP £va 6HVOAO oo dtkaudpatao tpdsPacng Kot o P pia moAitikn
wotikdmrag. Aéue 6tito pop =P prp, eav woyvovv ta axdAovda:

1. if read e prp to1¢ 10 read € pop,

2. if write e prp tote 10 Write € pop,

3. if access € prp tote 10 access € pop,

4. if disclose G A € prp tote to disclose G A” € pop émov A’> A

5. if nondisclose G € pop tote yia 6Aa ta disclose G’ A € prp, G’ € desc(G, P)

O opopdg aVTodG amoTLTAOVEL TIG TPOUTOOEGEIS VIO TIG OTTOIEG £VOL GUVOAO OIKOLOUATMOV TOV
ackobvtal omd éva mpoOypopua, Prp, sivor ocvpPoatd pe €vo GOHVOAO SKOMOUAT®V TOV
emrpémeTon omd £vo, GHVOAO SIKAIOUATOV TOATIKNG, POP. ZOUP®VA LLE TOV OPIGHO, €AV Eval
amd TO SIKOLDOUOTO OVAYVMONG, EYYPAONS Kol 1 TpdcsPacn sivar prp otn cvvéxea ta 1ot
dwoiopa mpémel vo. vapyovv, emiong, ommv pop. EmumAéov, €dv to dikoudpoto TOv
TPOYPALLOTOG PrP EMTPETOVY T ONUOCIOTOINGT TV SESOUEVOV GE £Val KOVAAL TNG OUAONG
G yio A @opég, T0TE M POP Oo TPEMEL Vo EMTPEMEL TETON OMOKAALYY Y10 TOLAGYLIGTOV A
QOPEG.

Téhog, av 10 SKOIOUO TNG TOMTIKNG OTAYOPEVGEL TN YVAOGTONOINGT TOV TPOCOTIKAOV
dedopEVMV €KTOG NG opadag G, tote KAbe Asttovpyio amokdAvyMG Tov aoKeital 6To TAaiclo
TOV TPOYPAUUATOC, OTT®G N amokAAvyn 610 G’ A Qopég , TPEMEL VO OMOKAAVTTEL LOVO OTIG
onadec G’ ot omoieg PBpiokoviol kdt® amd v oudda G oty tepapyio TG ouddag Tov
TPOYPAUUATOS oL ivan ko to G’ mpémet var givar amdyovog tov G. Mrmopovpe tdpa va

kaBopicel wote pa diempdveio O 1 omoio IKEVOTOLEL TNV TOATIKT W10TIKOTTOS P g €éng:
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Opwopdc 4. Aappavovrag voyn éva policy P = t>> H,;....; t, >> H_ ; kot g dtempdveto
0, opilovpe 611 O wavomotel v P, av yio 6k ta <G, t: prp. A> € O, wydet ot t = t, yo

Kamoto 1<i< n ko vrdpyer pop H. ||- G pop kot pop > P prp.

SOUQOVO e TOV OpPoUO pio JlEempaveln. @ kavomolel poe moMtikn P av tovg do0el

0TO0ONTOTE GVVOAO SIKALMUAT®V TOL Tpoypaupatog < G, t: prp . A> € 0, 10 6hvolo TV
dkauwpdtov, pop, mov anodidetal and v moltik P og ouddeg G yia 10 Pacikd tomo t

etvan tétoto ote prp < P prp.
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4.1 Ewoyoyn

H oavéivon amoitnoemv amotelel T GULOTNUOTIKY TPOGEYYISN Yo TOV KoBopiopud tev
AELTOLPYIOV KOl TOV TEPLOPICUDV TTOL TTPENEL Vo ekTeAel Eva épyo ¢ [TAnpopopikng. Ze
avto 10 onueio Ba kabopiotel TL TPEMEL Vo KAVEL TO VST Kot O)L TOV TPOTO LE TOV 01010

0o to Kdvel.

H avdivon anotioewv, yio omotodnmote £pyo IIAnpo@opikne, mpocepépel 6T0 GHVOLO TV
EUTAEKOUEVOV (TPOYPOUUATIOTOV, AVIAVTOV, O1ELOLVTOV, TEAATMOV, YPNOTMOV) GNUOVTIKY|

gvkatpio yo KoAHTEPT 0PYEVMOOT|, TPOYPOUUATIGHO KO dlayeiplor Tov Epyov.

EmnAéov, n avdivon amoitioemv cuumiélel onUavIiKG T0 KOGTOG VAOTOINGMG TOL £pYov,
kaBmg eEacparilel 6TL 1 ohokAnpwon Tov Ba yivel fdoel xpovodiaypaUaTos, TANIGIOL Kot
GLYKEKPIULEVOV TPOSLAYpaPdV. AVTO €xetl peyddn agla, yloti Oyl omdvia o £pya Yo T OToio

dev &yel mponynOel avaAvon AmOITHCEDV TOPATPOVVTIOL POLVOUEVO OTTWG:

o To mpdypappa amodekvoetar Ot £yl apketd erattdpato (bugs), To omoia mpémel va
dopBwOoHv pe "puroddpoTo" Kot T cLYYpoe] KOvoOPYlov KMOOTKOL.

e H epoppoyn mov Oomuovpyndnke omoKAEISTIKA Yoo €Vo GUYKEKPLUEVO TEAATN
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OTOOEIKVVETOL EAAEUTNG OTNV TTPAEN Ko xpniet Pertivwong.
e O meAdtng ocvvewdntonoince v teEAevTaion oTIyUn OTL BEAEL TO MAEKTPOVIKO TOV

KOTAoTN O Vo TEPLEYEL Ko "KATL oo

Ac@aAimdg, o avtd ta Tpia mapadeiypata Oo pmopovoav vo mpocstefovv kot TOAAG GAAQ.
Av16 610 0mOi0 OPEiloLE VO E0TIAGOVHE gfvan OTL 1} TpooOnkm, 1 Pertioon, N "emokevn"
o€ &va £pY0 TANPOPOPIKNG OOTELOVV 101aitepa KOGTOPOPa Kot ypovoPBopa vrmdOeor. Agv
etvar Alyeg ot @opég mov M TPOoHNKN KATOWG VENS €POPUOYNG amoutel TV ek Bepueliov
avadOUNon Kol ovOoLYKPOTNON TOV TPOYPAUUIATOS, YEYOVOS TOL 160dVuVapel PE TOAAES
EPYOTODPES KOl AGPAANDS KOOTOS. 1o To (RTHa avTd S1APOPES EPEVVEG £XOVV EMGTUAVEL
0Tt kdBe gpyarodpo TOL EMEVOVETOL OTNV OVOAALCOYN OamOTNoE®V gEokovopel dekdadeg
EPYOTOMPES Y10 PETETELTO EpYaTies Pertiwong, avarpocappoyns. ‘Eva pntd mov mpopépetan
oLYVA amd Ta YEIA TOV TPOYPAUUATICTOV gival OTL KaAOTEPa Vo Eavaypayels KOdka dEKa

Qopéc, mapd va dtopbdcelg pia.

4.2 Yxomog

H mapovoa evomnto oyetiletor pe v Tpodloypoen OTOLTHCEDV Y10 TO AOYIGUIKO OV
avamTOYOnKe oYeTIKA PE TV WOIOTIKOTNTA. ZKOTOS TOL AOYICUIKOD £ivol 1) EVUEPOGCT YLl TO
€0V U0, TOMTIKT O1OTIKOTNTAG KOVOTOIEITOL Ot0 €va CUGTNUO KOl OVTIGTPOPa, €0V £Vl
GUGTNUO KOVOTOWY (o TOMTIKY] WwwTtikdmrTas. To epyaieio amsvBivetar oe OAa T dTopa,

K60e nAwciog Kot OAOL.

To Moyiopikd Ba pmopel vo EVIUEPDVEL TO YPNOTN CYETIKA LLE TO €0V VO GOGTNLO LE TOTOVG
wavorold po ToAtikn. Emiong, copeova pe tnv moMTikn i01oTikdTnTag Kot T0 60T, fa
pmopet vo epeavilel apytkd mod SikaldUaTo £YEL TO GUCTNIO KOl GTI] GUVEYELD VO E00TOEL
OYETIKA pE TNV TOMTIKN gav glvar opBd Satvmwpévn dNAadn gav akoAovbel Tovg Kavoveg
ov avagépinkav ce mponyovpevo vrokepdioto. Eav n moAtikn eivar opbd datvmopévn
t6te Oa mopovclalel Kol To SIKOIOUOTO TNG TOMTIKNG, €ov Oyl TOTE Bo €100mO1d OTL M
moMTIKY] Ogv givor opBd Swtvmopévn kot Bo avagépel TOl0G KAvOVOS TNG TOMTIKNG
napafrdotnke. Emiong, aeod yiver 1 eayoyn TV SKOIOUATOV TNG TOATIKNG KOl TOV
GLGTNWATOG, 6TO TEAOG Bal eppavilel T cHyKpPLoN TOV SIKAIOUATOV TOV dVO Kot Ba eEdyeTan

A

TO OMOTEALECLOL CYETIKA LLE TO E0V TO GUGTNLO IKOVOTTOLHL TNV TOALTIKN 1} OL.

To Aoywopkod dev Ba pmopel vo mpoywpnoel oty OleEaymyn ToL OTOTEAEGLOTOS €0V 1
TOMTIKY] Ogv elvar opBd Satvmopévn kol €ov 0 €AEYXOG TOTOL TOV GLOTHUOTOS OEV
akolovBel TOVG KOvOveG TOL ocvoTiuotoc. To Aoywopkd Oo elval OmOKAEIGTIKA Yo
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TPOCMTIKY ¥pNon kot dev Ba dnpocionotel omowadnmote otoyeion (xml apyeio) mov Oa

€16AYEL 0 YPNOTNG, 0VTE Oa ATOUTEL AVOyVOPLoT GLYKEKPLUEVOL YpRotr (avbeviikonoinon).

4.3 I'evikn] weprypapn)

To epyaleio mov onuovpyNONKe £xel WG OKOMO OMMG OvVOPEPONKE VO ATOVTE GTO EPMTNUA
eav €va CLGTNUO TKAVOTIOLH 0L TTOALTIKT WOIOTIKOTNTOC. XVYKEKPIUEVA, TO EpYaAEio avTd Oa
Aappdver g eicodo dvo apyeio xml , éva 10 omoio Ba eivan 10 cHoTHA Kot TO dgvTEPO Oar

elvat 1 ToAMTIKT 11OTIKOTNTOC.

AoV deEayBoiv To SIKOUMUOTA TOV GLGTHUOTOS KOl TNG TOALTIKNG, G€ 0vTd TO onpeio
yivetan ovykpion Tov VO Y v aravindel gav o choTUe 1Kovorold v moittikn. To
gpyolreio amavtd Oetikd €ov Oho TO SIKOUOUATO TOL GULGTAUOTOC VLIAPYOVV Kol GOV
SKOLOUATO, TNG TOMTIKNG, INAad| TO GVOGTNUO eV TPEMEL VO KAVEL TEPLCCOTEPO. OO OVTA

OV KAVEL KOL 1] TTOALTIKY].

4.4 Asvtovpyieg

Me Bdion v meptypagn Tov epyaieiov to epyalelo TPEMEL VO IKOVOTIOLEL TIG TPELG O KATW

Aertovpyieg o1 omoieg drokpivovtal o¢ eENG:

e Asgutovpyia 1: parse xml apyeiov 6VGTHRATOG KOl dLECAYMYN TOV SIKUOPUATOV
TOV

H 1n Aertovpyia mov Ba kdvel to epyareio Ba eivar og e€ng: To gpyaireio Ba maipver To xml

apyeio vy To cvoua oV Ba dDGEL 0 YPNOTNG WG €16000. Ba dnovpyeiton To dom tree

TOV GLGTHLATOG 0oV Ba avaivBel péow tov Java Dom Parser kot akoAovOmg pe Paon 1o

tree, To gpyoreio Ba eppavifel Ta dwoidpOTO TOV CLOTAUATOS e Pdorn tov TOHMO TOV

GLOTNLOTOG,.

e Asgitovpyio 2: parse xml apyeiov TOMTIKIG WOIOTIKOTNTOS KOl EAEYY0S €0V Eival
0p0d SratvTEOREVY.
H 2n Aettovpyia mov Ba kdvetl o epyaieio Ba etvar w¢ e€ng: To epyareio Ba maipvel To xml

apyelo ylo TNV TOMTIKN W1OTIKOTNTOS oL O dMGEL 0 ¥pNoTNg ™G £ic0d0. Ba dnpovpysiton
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10 dom tree g moAlTIKNG péow tov Java Dom Parser kot axolovBwg pe Baon to tree, Oa
amo@acilel gov 1 TOMTIKY 1WOOTIKOTNTOG €ivorl opBd dlatumtouévn. Zvykekpiuéva, yio vo
AmOVTAOEL TO Epyoieio OTL 1| TOATIKY €ival 0pBd Statvmwpévn Ba Tpémet va tkavomolohvTal
ot 3 kovoves Yy To €av pio TOMTIKN givor opBd dtatumtmpévn mov €yovv avapepbel og

nponyovuevo vrokepdrato (3.4.1 OpOd drotvTmpévn ToAMTIKN)

o Azrtovpyio 3: AweCaymyn SIKOIOPUATOV TS TOMTIKNY 1OIOTIKOTNTOS
H 3n Aettovpyia mov Ba kdvel to gpyadeio Ba givor og e€nc: Aeov kpBel Ot 1 TOMTIKY
wiotkotrag eivor well-formed Ba yiveton dieaymyn OV SIKUMOUATOV TG TOMTIKNG UE

Bdon to 3.4.1 Figure 2-Permission Extraction Relation .

4.5 I'evikoli Ilepropopoi

To Loywopkd Ba vioronBel 6tn YAdooa mpoypappaticpob Java pécw tov epyaieion

oAoxkAnpopévng avarntuéng Eclipse IDE

e O ypnomc Ba €xel mpokabopiopéveg emAoyEg, €T61 MOOTE va gAayloTomoinfodv ot

ELEYYOL EYKLPOTNTAG TOV EICOYOUEVAOV OEOOUEVDV.

*  Ymapyel ELdyiotn cuyvOTNTO ELPAVIONS OGTOYIOV (GPAALATOV), APOV Ol E1GAO0L TOV
xpNot etvar mpokabopiopéveg Ady® Tov 001YoV GLYYpaens Yo to xml apyeio g

TOMTKY| KOl TOV GLGTILLOTOG TOL Bal TaipveL TO TPOYPALO G E1G60O0C.

e H onpavtikdtepn Aettovpyio Tov AoyioHKoD gival T0 amoTéAEGHA TNG OTOPACNS Y10
TO OYETIKA PE TO €0V €VO GUGTNLO TKOVOTTOLE Lo TTOMTIKT KaODG Kot To, EVOLAUESOL
frpota wov mopovctalovtal 6To ¥PNOTN OTOL EAivovTol EEXMPIOTA TA JIKOLMLLATO.

TOV GUGTNHHOTOG KO TG TOALTIKNG.
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4.6 E1d1kéc amartioels

4.6.1 EEmTepIkég 0malTi)GELS OLETAPG

I ) Aettovpyia Tov gpyaieiov, o ¥pNoTNG amatteital va eledyetl To. akolovba dedopéva, To
omoia o cuvdvdlovtor petalld Touvg Yo Kaboplopd TOV SIKOUIOUATOV ToV KaBeVOS aAAG Kot
Yyl T GVYKPLIOTN TOVE TPOKEEVOD VO SOVUE €OV TO GUGTNUO IKOVOTOLY TNV TOMTIKY|. Oo
VILAPYOLY Ol avAAOYES ££0001 OVAAOYO HE TIG €16000VG Tov ¥pnotn. O ypnotng Ba umopel
avamioo oty vo, HETAPAALEL Tor TEPIEXOUEVO TNG TOMTIKNG 1 TOV GULOGTNUOTOS, HECH

Tpomonoinong tov xml apysiov.

e O ypnomg Oa onuovpyd €va xml apyeio yioo v moMTIK) okoAovOmVTAG TNV

YPOUUOTIKNY TNG TOMTIKNG, TO 0moio Oa maipvel g 16000 TO TPOYPOLLLLL.

e O ypnomg Oa onuovpyd éva xml apyeio yio to cOoTNUO, AKOAOLODVTIOG TOLG

Kkavoveg type check yia 1o chotnpa mov avaeépdnkav ce TponyodUeEVO KEPAALO.

4.6.2 XopoKTNPLoTIKG AOYIGUIKOD

AdlomorTio

Mo va dwoeariotel n aglomotio Tov gpyadreiov epapudlovtal €icodol TEPLOPICUEVNS
emAoyng (Yoo amo@uyr Aavlacuévon THmov €16600V) OTMG POIVETOL KOt atd TOVS 001YOUG
Yl TN GLYYPOEN TOV apyeiwv 10600V Tov Oa maipvel to epyareio. ' avtd o1 mEPITTOGELG
COOALATOV amaAelPOVTOL LE TNV TPOVTTOOEST] OTL O YPNOTNG AKOAOVONGE GMGTA TOV 00MYO.
2TIC TEPUMTAGELS KATA TIG OTO1Eg 0 YPNOTNG E1GAYEL dEdOEVA Y1 TO. Omoio OgV gtvart Eykvpa
pe Baon tovg 001yovg, Ba yivovtal ot KatdAANAotl EAeYyOL Yio EMTPETOUEVES TIUES (TUTTOG KO
e0pOg TIUDV), OT®G €MioNG GE MEPIMTMOON TOV O YPNOTNG OEV GLUAANPDOGEL KATOO TEDNIO
€16000v Ba egpeavifetar oty 006V GYETIKO UNVOUO COOALOTOC AOY® TNG OOUNG TOV
AOyIopIKOV, e emakdAovBo Tov Teppationd g Asttovpyio Tov dAov mpoypdupatog. Emiong,
o€ MEPIMTOON TEPLATICUOD KATOL0G GLYKEKPIUEVNC AetTovpyiog (EAEYYOG €0V 1) TOMTIKT Elvarn
opBd dwrtvmopévn), 0o epeaviCeton unvopa 1o omoio Ba evnuepdvel yu mo AOGYO TO

TPOYPOULLO TEPUATICE.

Awfeopotnta
To epyaieio viomoteitan amokAelotikd oto mepifaiiov g Eclipse kot dev emkowvovel pe

Baon dedopévmv 1 KATL GAAO YU anTO 1 TEPimT®on vo. unv givat S100EG1H0 etvat UndapLv.
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Ac@aiern
H gyxvpomra tov dedopévov eEac@ariletal He TOVG EAEYXOVE E16O0MV TMV TEPLEXOUEVMV

TV apyeiov xml agov yivouv parse péom tov Java Dom Parser.

Me v otopkn ypnom Tov gpyaieiov, 1o epyoieio dev Ba omoutel omolovONTOTE

tavtonoinon ypnot (login).

Ady®m 1OV OTL dev LIAPYEL XPNON KOL GLVOEGIUOTNTA TOL €PYaAEiov 610 AladikTvO, OEV

duvatal va vapéel Tepintwon KakdPoving TpdcPaong .

ovtnpnoudTnTo

H dnpovpyia tov gpyareiov Ba givar PaciGUEV G AVTIKELEVOGTPEPT TPOYPOUUATIGHO Gpa.
avtd e&ac@arilel tn yapunAn moAvmiokotnta Tov. O Kddkag Oa elvar apkeTd GYOAMAGUEVOG
®oTe va glvar eDKolo Katavontdg amd pet’ énerta cuvinpntés. To epyaieio Ba dnpovpynOel
HE GTOYO TNV ELYPNOTIO KOl TNV OTAOTNTO, OVTMG MOTE Ol LEAAOVTIKES OAAAYEG VO UnVv givat

VoY KOUEG.

DopnroTTO
To epyaieio elvar petagépoyto a@od eivol VAOTOMUEVO LE TNV YADGGO TPOYPULUOTICLOD

Java 1 omoia Aettovpyet og kGBe £id0Vg TAATOPOP LA KO AEITOVPYIKO.

Enektaowpotnro

H onpavtikodtepn araitnon ntav 1o epyaieio vo eivor e0ypnoTo Kot ETEKTAGILO, GTOYEIO TO
omoio £yet.
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5.5 'Ekeyyog Aettovpyladv gpyaireiov 51
5.5.1'Ekeyyog mpadng kou Tpitng Asttovpyiog 53
5.5.2 Eheyyoc 6e0tepng Acttovpyiog 54

5.1 Ewoayoyn
Koatd ¢ edon ¢ vAomoinong yiveTon 1 LETATPOT TMOV ATOUTHCEDV KOl TOV AEITOVPYLOV CE
TPOYPOUUATIOTIKO EMINEDO. Xe avTO TO onpeio divetan ERPAcN GTOVG EAEYXOVG TOV TPETEL VL

yivouv €161 ®oTE Vo emMKLPOEL TO AoYIGHIKO Kot Vo ToTomotn el 0Tt TANPEL TIG AmaLTNOEL.

e auTr| TNV EVOTNTA TOPOLGLALETOL TO EpYAAEID GTO OTOT0 avamTUYONKE TO AOYIGHIKO KOOMDG
Kol 1 YA®GGO TPOYPUUITIoHOD Tov ypnoiponomdnke. EmnpdcOeta, mapovoidlovtar ot
Aertovpyieg mov vAomomOnkay KaBMG Kot 0 TPOTOG TOL £yvay Kot TEAOG Ol EAEYYOL TTOV

TPOYLOTOTOWONKaY 01 0Toi01 delyvouV TV 0pOAHTNTA TOV AOYIGUIKOD.
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5.2 Epyaieio

‘Eva  peydho mAnBog epyodelov €xel  KOTOOKELOOTEL Yoo TNV OlELKOALVOYN  TOV
TPOYPUUUATIOTOV TN GAcn G Kwdwkonoinons. Ta mpotapyikd epyareio o1 @Aon avt
elval o1 YAWGGEG TPOYPOLUUATIGHOD KOl YOPM OO OVTEC TEPIOTPEPETOL EVOG UEYAAOG 0P1OLOG
emuépovg epyoreimv. H katdAnAn emioyn epyoieiov amotelel kaboplotikd mapdyovta

oTNV EMITEVEN TOV GTOYWOV TOL AOYIGUIKOV.

Ta epyadeio mov €xm emAéEEL yia TV LAOTOINGT TOL AOYIGHIKOD Bemp®d OTL TOPEYXEL TNV
eveM&ia Yo GUVINPNON, EMEKTACIUOTNTO KO YEVIKA LETOTPOTEG TOV UTOPEL VO TPOKLYOLV

elte y1o va yivouv oAAayég, ite yia LeALOVTIKEG EpYACIES.

5.2.1 Eclipse

2TOV TPOYPOUUATIGHO NAEKTPOVIKOV vIoAoylotdv, 1 Eclipse amotelel éva ohokAnpmpévo
nepPdArov avamtuéng (IDE). Ilepiéyet wa Baon tov ydpov epyaciog Kot £vo ETEKTAGILO
ocvotnua plug-in yia v mpocappoyr tov mepiPdirovtog. ['paest kvpiwg ot yAdooo
npoypoppatiopod Java. Qotoéco 1 Eclipse pmopel va ypnoyomomBel yioo v avamtuén
epapuoywv. Me 1 Ponbeia towv Owpopwv plug-ins, n Eclipse pmopel emiong va
xpnowonomBel yio v avamtuEn €QAPUOYDV G GAAES YADCGCEG TPOYPOALUATICHOD OTWG:
Ada, ABAP, C, C ++, COBOL, Fortran, Haskell, JavaScript, Lasso, Lua, ®vckd, Perl, PHP,
Prolog, Python, R, Ruby (cvumepthapufavopévav tmv Ruby on Rails mhaicto), Scala, Clojure,
Groovy, Scheme, ko Erlang.

Mmnopet eniong va xpnoyomoinfet yio v avantuén tokétwv yuo 1o Aoyiopikd Mathematica.
Ta mepifdirovia avantuéng mepiapBdvovy ta epyareia avantuéng Eclipse Java (JDT) ywa
Java kau ) Scala, to Eclipse CDT yiwa tqv C / C ++ kau Eclipse PDT yia v PHP, peta&b

A V.

H apyun Baon keddwo tponAde arnd tmv IBM VisualAge. H Eclipse software development
kit (SDK), n omoia meptlapfdver ta epyareion avamtvéng g Java, mpoopileton yia
npoypappatiotés Java. Ot ypnoTteg UITOPOVV Vo EXEKTEIVOVV TIG IKOVOTNTEG TOLG UE TNV
gykatdotaon plug-ins ywo v mlateopua Eclipse, 6mwg givor 1 avdntuén epyodeiov yio
OAAEG YADOGEG TPOYPOUUUOTIGHOD, Kol HUITOPEL Vo YpayeL Kot vo GUUPBAAEL LE TIG SIKEG TOVG

novadec plug-in.
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Exdidetan ovppwva pe tovg 6povg g Eclipse Public License, Eclipse SDK eivol eletBepo
Kol ovolKToO K®MOka Aoyopkd (av ko eivar acvopPifactn pe v GNU General Public

License). Htav éva and ta tpota IDEs mov tpéyet kdtm and GNU Classpath.

5.2.2 Odnyég ywo ™) ovyypoen xml apyeiov Yo T0 cVGTHHO

Apyikd o ypriotg Bo mpémel va ypayel og éva onuoavtipa mov o mpémel va ovopdleTon
<g attributes> T KoVl EMKOVOVIOG, Om®g Yo TOPAOELYLOL
<g_attributes>fee:ETP[Fee],send:ETP[ETP[Fee]]</g_attributes> . AkoroObwg TOV €mOUEVO
OTUOVTHPO TPETEL VO TOV OVOopacel <base type> kot PEoa Vo YPAYEL TOVG POGIKOVG TOTOVG
dwywpilovtag toug pe space Omwg yw mopdostypo <base type> Loc Fee </base type>.
Téhog, B mpémetl vo petaPpdoel Tovg KavOVeS TOV TT-AOYIGHOD HE ouddeg o popen xml
apyetov. ' v petdopacn avt) o ypnomns Ba mpémel va akorovdncel akpiPdg Tovg mo

KAT® KOVOVEG.

P+ Q: <sumP>+
<process>P</process >
< process >Q</ process >
</sumpP>

Extedeiton n depyoasio P 1 Q. O apykdg onpavimpag <sumP> dnAidver to 6vopo tov
Kovove, EVO To Tl TOV OV €lval Ol GNUOVINPES <process™> SNADOVOVV TIG 2 VITOYNPLEG

dlepyacieg oV TPOKELTAL VAL EKTEAEGTEL L1 OO TIG SVO.

P | Q: <parP>
< process>P</ process>
< process>Q</ process>
</parP>

Extedeiton n diepyacio P mapdiinia pe v Q. O apyikdg onuovimpag <parP> oniovet 1o
OVOpOL TOVL KavOVva, EVM TO TOLOLEL TOV TTOL €IVl Ol GNUOVTIPES <proccess™> dNAdvVouy Tig 2

dlepyaoieg oV TPOKELTOL VO EKTEAEGTOVV TAPAAANALL.
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X(y:T)P :<in>
<subj>x</subj>
<obj>y</obj>
<type>T</type>
< process>P</ process>
</in>

O apykdc onuavpog <in> dnAwvel To dvopa Tov kovova. To <subj> InAmvel 10 KavdAl To
onoio Oa AaPet to avrtikeipevo-kavait (<obj>) kot o onuovinpog <type> dnimdvel Tov THno
TOV OVTIKEILEVOV-KOVOALOD. APOV EKTEAECTEL O KOVOVOAS £YOVILE TOV GNUOVTIPO <Proccess™>

0 omoiog dNAmVeL OTL UTopel Vo akoAOVONGEL TN GLVEYELX OTOLOGONTTOTE GALOG KAVOVOS OO

TOVG LITAPYOVTES TOV oyeTilovTon pe depyaciec.

X(z).P: <out>
<subj>x</subj>
<obj>z</obj>
< process >P</ process >
</out>

O apywog onuovtpog <out> dMAmvel to O6vopa tov Kavova. To <subj> dNAdVEL TO KOVAAL
10 onoio pécm owtov Ba otarel €va dAro avtikeipevo (<obj>). Apov exteAeosTel O KAVOVOG
EYOuUEe TOV OMUOVTAPO <proccess™> 0 0omoiog ONAmver OTL pmopel vo akoAlovBnocel o1

GLVEYELDL OTOLOCONTTOTE AAAOG KOVOVOG OTO TOLG VITAPYOVTEG TOV CGYETILOVTOL LE SIEPYOTIES.

(va:T)P: <resNP>
<name>a</name>
<type>T</type>
< process >P</ process >

</ resNP >

O oapydc onupavimpag <resNP> dniavelr 1o ovoua tov kavoéva. To <name> dnAdvel to
OVOLLOL TOV OEGUEVUEVOD KOVOAMOV EVM TO <type> TOV TUTO TOL. APOV EKTEAEGTEL O KOVOVOG
gYovpe TOV oMUOvVTpO <proccess™> 0 omoiog ONAmveL OTL umopel vo akolovOnoel ot

GULVEYELD OTTOLOGONTOTE AALOG KOVOVAG OO TOLG VITAPYOVTEG TOL GYETILOVTAL e SEPYUTIES.
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IP: <repl>!
< process >P</ process >
</repl>

O apyikdc onuavtipog <repl> dnAdvel To dvopa Tov Kovova. APoD EKTEAEGTEL O KOVOVOG
€YOLLE TOV OMUOVTAPO <proccess™> 0 omoiog ONAmVeEL OTL pmopel vo akolovBncel ot

OGULVEYELD OTTOLOGONTOTE AALOG KOVOVAG OTO TOLG VITAPYOVTEG TOL GYETILOVTAL e SEPYUTIES.

0:<Nil>0</Nil>

O apyucog onpavimpag <Nil> dniavetl o dvopa Tov kavova. Edd devéyovpe Tov onpavinpo
<proccess> 0 0moiog ONAGDVEL OTL pPropel Vo aKOAOVONGEL BTN GUVEYELD OTOLOGONTOTE AAAOG
KOVOVOG OO TOLG VILAPYOVTEG OTMG ELYOLE KOl GTOVS TPOTYOVIEVOLG KOVOVES 0lpov e To Nil

EXOVE TEPUATIGUO.

(VG)P: <resGP>
<group>G</group>
< process >P</ process>
</resGP>

O apykdc onuavimpag <resGP> dnidvet to dvopa tov kavova. To <group> dniovet to
ovopa TG opddag. A@ov ekTeAecTEL 0 KAVOVOS £YOVILE TOV CNUOVINPO <Proccess™> 0 0moiog
dniavel 6t umopel va akoAlovdnoel 6T GLVEXELN OTOLOCONTTOTE AALOG KOVOVOS OTd TOVG

vrdpyovieg mov oyetilovtal pe dlepyaciec.

(vG)S: <resGS>
<group>G</group>
< system >S</ system>
</resGS>

O apykdc onuavinpag <resGS> dniavet to dGvopa Tov kavova. To <group> dNA®VEL TO
ovopa TG Opadas. AQov eKTEAECTEL 0 KAVOVOS £XOVLE TOV GNUAVTIPO <SYStem> o omoiog
oniavel 6T umopel va akolovdnoel 6T GLVEXELN OTOLOCONTTOTE AALOG KOVOVOS OTd TOVG

VILAPYOVTEG TOV GYETILOVTOL LE GLGTHUATA.
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(va:T)S : <resNS >
<name>a</name>
<type>T</type>
< system >S</ system>

</resNS >

O apykdc onuavimpog <resNS> dniovelr 1o ovoua Tov Kovova. To <name> dNADOVEL TO
OVOLLOL TOV OEGUEVUEVOD KOVOAMOU EVM TO <type> TOV TOTO TOL. AQOV EKTEAEGTEL O KOVOVOG
&yovpe Tov onpavtipa <system> o omoiog dnAmvel 6tL umopel vo akoAovONGEL 6T GUVEKELL

0TO10GONTOTE AAAOG KOVOVAS OO TOVG VITAPYOVTES TOV CYETILOVTOL LE GLUGTILLOTOL.

S1|S2: <parS>
<system>S1</ system>
< system>S2</ system>
</parS>

[MopdAAnin extédeon tov cvotnudtov S1 kot S2. O apywodg onpavtnpag <parS> dnAmvel
10 dvoua ToV Kavova, VO T TOWLE TOL TOL gival o1 GNUAVTNPES <SyStem> dnAdvouv to 2

GLCTNLOTA TTOL TPOKELTOL VO EKTEAEGTOVV TOPAAANAQL.

Hopddsrypa

‘Eoto 011 érovpe to ovotnpo ETP(Electronic Pricing Authority) og mapddstypo kat tovg 6o
Baotkovg tomovg Loc ko Fee ko TI = ETP[Loc], Tr=Car[ TI], Tpa=ETP[TI], Tx=
ETP[ TI]and Tsc =ETP[ Tx].

O ="!read(loc: TI).topa <loc>.0

| ! spotcheck('s: Tx): read(Is: TI). s<Is>.0

L =!(v newl : TI) read<newl>.0

A=1topa(z: Tl).z(I: Loc).0

|' send<fee>.0

| 1(vx: Tx) spotcheck<x>.x(y: TI).y(Is: Loc).0

Me Bdom tovg mo Tave Kavoveg yia T cuyypaen xml Kae Koppdtt Tov GCLGTHUOTOS
petappaletol og eENG:

e O="!read(loc: TIl).topa <loc>.0
| ! spotcheck('s: Tx): read(Is: TI). s<Is>.0

<group>OBE</group>
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<parP>
<process>
<repl>!
<process>
<in>
<subj>read</subj>
<obj>loc</obj>
<type>ETP[Loc]</type>
<process>
<out>
<subj>topa</subj>
<obj>loc</obj>
<process>
<nil>0</nil>
</process> </out></process></in> </process> </repl></process>
<process>
<repl>!
<process>
<in>
<subj>spotcheck</subj>
<obj>s</obj>
<type>ETP[ETP[Loc]]</type>
<process>
<in>
<subj>read</subj>
<obj>ls</obj>
<type>ETP[Loc]</type>
<process>
<out>
<subj>s</subj>
<obj>Is</obj>
<process>
<nil>0</nil>
</process> </out> </process> </in> </process> </in> </process> </repl> </process>
</parP> </resGP> </process>

L = I(v newl : TI) read<newl>.0

<repl>!
<process>
<resNP>
<name>newl</name>
<type>ETP[Loc]</type>
<proccess>
<out>
<subj>read</subj>
<obj>newl</obj>
<process>
<nil>0</nil>
</process>
</out>
</process>
</resNP>
</process>
<[repl>
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5.2.3 Oonydg ywo ™) ovyypoen xml apyeiov yio TNy woAMTIKY

p::

O ypnomg Ba mpénet va petappdost v mo Tave ypoppatiky g [loAtikng oc e€ng:

t = <base_type> H </base_type>

H:= ¢ | G:pop[H,]iel=empty|G
€ = empty
G = <gph>
<group> 6voua opddag . pop</group>
<gph>

pop = <perm>p</perm>

p

= <read></read>.p | <write></write>

<disclose>GA</disclose>.p|&|h|0

h

= <hierarchy> H <hierarchy>

‘Eoctm 611 £rovpe TV Mo KAT® TOATIKN:

Loc>>ETP:nondisclose[

Car:[
OBE:{access,disclose ETP2}
GPS:{disclose Car*}
SC:{access,read}]
PA:{access,read}]

= t>>H | P;P Hi= ¢ | G:pop[H,]iel

p | <nondisclose></nondisclose>

Me Bdon tov mo tave oonyd n moAtikn o petappactel og e&ng:

<base_type>Loc

<gph>
<group>ETP</group>
<perm>
<nondisclose></nondisclose>
</perm>
<hierarchy>
<gph>
<group>Car</group>
<perm></perm>
<hierarchy>
<gph>
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<group>OBE</group>
<perm>
<access></access>
<disclose>ETP*</disclose>
</perm>
<hierarchy>empty</hierarchy>
</gph>
<gph>
<group>GPS</group>
<perm>
<disclose>ETP*</disclose>
</perm>
<hierarchy>empty</hierarchy>
</gph>
</hierarchy>
</gph>
<gph>
<group>PA</group>
<perm>
<access></access>
<read></read>
</perm>
<hierarchy>empty</hierarchy>
</gph>
</hierarchy>
</gph>
</base_type>

5.3 I'i®ooa mpoypappaticpov Java

H Java eivor po yevikod okomod yADGGO TPOYPOUUUOTIGUOD VTOAOYIGTOV TOv &ivat
OVTIKEYLEVOOTPEPELS KOl YPNOUOTTOLd KAACES. XKomOg TNg &ivor va mopéyel oTovg
TPOYPUULUATIOTEG EQAPUOY®Y  TO "write once, run anywhere» mov onuaiver 6t 0
HETOYAMTTIOUEVOG KMOKAG Java umopel va tpéEel e OAeg TIG TAATPOPUES TTOL LITOoTNPilovV
Java, yopig v avdykn vy emavopetoyAottion. Ov  epappoyés Java  ovviBog
ovykevipovovtal o€ bytecode kat pmopel va tpé&el oe omotadnTote ewcovikn unyovn (JVM)
aveEdptnTo amd TNV OPYITEKTOVIKT TOL LITOAOYIST. ATd to 2015, 1 Java givon pio omd T1g
T ONUOPILEIC YAMOGCEG TPOYPOUUOTIGHOD GE YPNON, WIWG Yoo web epaployég mehdtn-
eCummpem . H Java apywd avantiybnke ond tov James Gosling 6to Sun Microsystems (1
omoia €ktote €xer omoktnOel amd v Oracle Corporation) kor KvkAo@oOpnoe to 1995 g
Baocwkn cvvictdca ¢ TAaTeopuag Java ¢ Sun Microsystems. H yA®ooa avtiel peydro
puépog g ovvtaéng tov amd to C ko C ++, aAAd €xel AYOTEPES EYKATACTACELS YOUNAOD

eMIESOV amd O, TL OTOLOINTOTE OO AVTA.
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H apyikn epappoyn ava@opdsc Tov HETOYAOTTIOTOV TG Java, ToV EIKOVIKOV UNYOVOV, Kot
BpAoOINKoOV apyikd kKukAo@opncoe amd ™ Sun KAT® amd 010k Teg Adetec. Amd tov Mduo
tov 2007, n Sun avéxtoe v aglomoinomn tev texvoloyidv g Java vmd v dosio GNU
General Public License. AAlot €xovv emiong oavomti&el eVOAOKTIKEG EQAPUOYES TMOV
TEYVOAOYLOV 0VTOV O™ 0 petayilwttiotng GNU yia v Java (bytecode compiler), to GNU

Classpath kot IcedTea-Web (plugin npdypappo meptynong yia ta applets).

5.4 Y)homoinon Aettovpylov gpyaireiov

2KOTOC TOL KEPOAOIOV OVTOV €lval M TAPOLGINGCT TOV EPYACLOV KATH TI GLYYPAPY TOV
myoiov KOdke TOL AOYWGHIKOV. A@oV emAéybnke TO gpyoAeio kot M yAdooo
TPOYPOUUATIGHOD Yoo TN Omuwovpyia Aoyiopikov €ywve 1 viomoinon. H yAdooa
TPOYPOUUATIGLOD OV EMAEXONKE Yo TV LAOTOINGN TOV AOYIGHIKOL givon 1 Java v omoia
vrootpilet o IDE Eclipse.

Yyetikd Ko pe T1c 3 Agrtovpyieg ovpPaiver to €€ng: o v apd™ Aettovpyia yiveton n
e€aymyn TOV SIKOIOUATOV TOV GLUGTILOTOC, Yo TV 0e0TEPN Asttovpyia yiveTon EAeyyog Yo
TNV TOMTIKN €TGL OCTE VO AmoPucloTel av eivar opBd owatvmmpuévn. Eov n moltikn dev
glvar dtvpévn 10t T0 TPOHYpOappo TEpUATICEL avapEépovtog to TPOPANua. [a v tpitn

Aertovpyia yivetor Ste€oymyn TV OIKOUOUATOV TNG TOAMTIKYG WOLOTIKOTNTOG

5.4.1 Y omoinon mpatc Aertovpyiog

H mpd™ Aertovpyia mov vAomotel to epyareio givar n e€ng: O Java Dom Parser pe Béon to
xml apyeio Tov cvotiuatog Tapdayel to DOM dévipo and 10 omoio yiverar kot deaymyn
TOV SIKAUOUATOV ToOL cuoTHHATOG. [To KATE® EaiveTor 0 YeLIOKMOKAS Yo KAmoo Pactkd

onpeia 6mov Paomn awtov ONOVPYOHVTOL TO SIKALDIOTO TOV GUGTNHHOTOC.

/*1f the tag name is <in> we get the type and we check if is base type we
* add the permission READ,otherwise we add the permission ACCESS*/
if (nodename==<in>) {
get the children of node <in> /*gets the children of tag <in>*/
for (int 1 = 0 i < children i++) {

/*1f one of <in> children it's <type> then we get its text value*/
if(if (children=="type”) {
if (<type> text value is a base type) {
add permission “read”
}
//the type is not a base type but is something like G[ti]
else{
add permission “access”

}
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Eav ovvavtioovpe to onuavimpo <in> 1ote YPNOCIUOTOOVUE TOV Kovove in Omov
eAEYYOLLLE TOV TOTO TOL KavaAloD Kot gav etvan Bacikog tomog (base type), tote mpocsOétovpie
10 dwaiopa read yw To cOGTNUO, €av OU®G O TOTOG &ival kATl Tov TVTOL G[ti] TOTE

npocHéTovile cav dkaimpLo To access.

/*1f the tag name is <out> we get the obj and we check if is base type we
* add the permission WRITE, otherwise we add the permission DISCLOSE G 1*/
if (nodename==<out>) {
get the children of node <out> /*gets the children of tag <in>*/
for (int i = 0 i < children i++){

/*1f one of <in> children it's <type> then we get its text value*/
if(if (children==“obj”) {
if (<obj> text value is a base type) {
add permission “write”

}
//the type is not a base type but is something like G[ti]
else{

add permission “disclose G 1”

P}

Eov ocvvavtoovpe to onuavipo <out> TOTE YPNOGWOTOOVUE TOV KOvOvVe, out OTov
eréyyovue TOV TOTO TOL KOVOALOU Kol gov givar Pacwodg tomog (base type), tote
TPocHETOLVLLE TO dKaimpL Write Yo TO GVGTNHO, €0V OU®G 0 TOTOG givon kdtt cav Gti] Tote

npocBétovpe oav dwoaimpa to disclose G 1.

/*1if the tag name is <repl> we Jjust check if we have disclose G in the
values
* of the hashmap and we put the * instead of the number */
if (nodename==<repl>) {
if we already have the permission disclose G number
then we do replace number with “*”

Eav cuvavioovpe 1o onuovtipo <repl> 101e Ypnoyonoovpe tov Kavova repl kol eov
&yovpe MOM to dwaimpa disclose G 3 v mopdoetypa tote aviikodiotodpue tov apluod 3 pe

10 * , ONAadN pumopel va yivel amoKaAyn AnEPES POPEC.

5.4.2 Yhomoinon oe0tePNS AerTovpylog

H dgvtepn Aettovpyio mov vAomotel To epyareio elvan 1 €€ng: O Java Dom Parser pe Bdon to
xml apyeio g moMTikng WwTiKdTTAG Topdyel To DOM dévipo amd to 0moio TPoKHTTOLY
Ta dkadpoto TG moAMTikng. [To kdtm eaivetor o yevdokmdkog yia kdmow facikd onueio

amd OOV EAEYYOLV €0V 1] TOATIKN €lvail opBA dtatvTuévn.
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YevdoK®mokoc Yo Tov Opiopd 2, 1

/*check DEFINITION 2,RULE 1 for all i, Jj, 1<=i, j<= n, if i!=j then ti !=
t j, children of the root must be different base types*/

for (int k=0; k<children; k++) {
for (int m=0; m<children; m++) {
if (k!=m) {/*dont compare node with its self*/
/*1f the two text values are the same means that policy violated*/
if (nodesk.value== nodesm.value) {
print ("\n DEFINITION 2,1 VIOLATED.NOT IN WELL FORMED");
Program exits

Pl

[T whve yivetar o €leyyoc eav vrdpyovv 10t ovopate POCIKOV TUTMOV GE L0 TOALTIKN
WOOTIKOTNTAG, £0V VTAPYOLV TOTE 1 TOALTIKN gV givol 0pOd SLOTLTTOUEVN KO TO TPOYPOLLLLOL

teppotilet.

Yevookmowkag yuo to Opwono 2, 2

/*for all i,1<=i<n, if G is in groups (Hi) then G must not int desc(G,Hi)*/
private static void Definiton2 ruleZ2 (Node node, Document doc) {

children = node.getChildNodes ();/*get nodes children*/
for (i=0 to children i++) {
/*if node's name is hierarchy and has children*/
if (child.name==group && child.parent.LastChild.getChildNodes () !=null) {
find text value of node using xpath
find the descendants of node hierarchy
for (int x=0; to nodes) {
/*1if one of the descedants contains the node name group*/
if (nodes.item(x) .getNodeName () .contains ("group")) {

/*1f one group has the same name with its descedants group then policy is
not in well formed*/
if (nodes.value==nodes2.value) {
print ("DEFINITION 2,2 VIOLATED.THE POLICY IS NOT IN WELL-FORMED") ;
program exits

Pri}

[T mave yivetor o éleyyog pe PBdomn tov Opopd 2, 2 mov avagpépdnke 610 VITOKEPAANLO
3.4.1 OpBd dtvropuévn moMtikn. Awocyilovtog to Dom dévtpo maipvovpe to moudd Kabe
KOppov. AkorloVBwg eléyyovpe gov KAmolo omo ta modion Tov €YEL TO onuavINPo <group>
Kot €0V TO TEAevTaio modi Tov Tatépa tov group dnAadn to hierarchy va unv eivor null ko
Bpiokovpe ta descedants tov hierarchy omov gAéyyovpe gav to Ovoua kamolov descedant

elval 1o 1010 pe To group, €0V vor TOTE 1) TOATIKN TopaflaleTon Kot To TPOYPOUO TEPUATICEL
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aeov Le Baom Tov Kavova 0gv EMITPENETAL O1 OTOYOVOL KATO0G OHAdag Vo, £XEL TO 1010 OVoua

LLE TNV OHLAO0L.

5.4.3 Ylomoinon tpitng Aertovpyiog

H 1pim Aertovpyia mov Ba kavel o epyareio Ba eivar wg eENg: A@ov kpletl OTL 1 TOALTIKN
WotikdrTag eivar opbd dwotvmopévn omo v Asttovpyia 2 Ba yivetor deaymynq TV
dKouwUdTomv ¢ moAMTIKNG ne Baon to Figure 2-Permission Extraction Relation. ITwo kdto

TapoLS1dlovTal G YEVSOKMAKO, BactKd ONUELN 0o TN GLVEAPTNOT).

public static ArrayList<String> permission extraction relation () {
for (int h=0; h<permnode children; h++) {
//1f the permission is "access" and there isnt already in the
arraylist then we add it

if (permnode children.name=="access" && !permission contains (“access”)) {
//add permission to the arraylist with the permissions
permissions.add (“access”) ;
}
//1if the permission is "read" and there isnt already in the arraylist then
we add it
if (permnode children.name=="read" && !permission contains (“read”)) {
//add permission to the arraylist with the permissions
permissions.add (“read”) ;

}

if (permnode children.name=="write" && !permission contains (“write”)) {
//add permission to the arraylist with the permissions
permissions.add (“write”);

}

if (permnode children.name=="nondisclose”) {
for (int v = 0; to permissions; v++) {
if (permissions.get (v) .contains ("nondisclose")) {

removing the first occurrence of item permissions.get (v)
remove the nondisclose is on the permissions arraylist
permissions.remove (permissions.get (v));

}}
//add new permission using xpath
permissions.add (per);

}

[T movo eaivetal 1 Aoyikn oxeTIKd e T0 oG yivetan 1 deaymyn ToV SIKOUOUATOV LU0G
TOMTIKT|G.
e Eov 10 dtkoudpo Tov cuvavtape ivol To access kol 0ev vapyeL NoN oto arraylist pe
T0 SIKOLDOULATO TO TPOGOETOVLE.
e Eav 10 dikoidpa mov cuvavtdpe eivor to read kot dev vdpyel NN oto arraylist pe Ta

OIKOLMDULATO, TO TPOGHETOVLLE.
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e Eav 10 dikaudpa mov cuvavtdpe givor to write Kot 0ev vdpyel 10N oto arraylist pe
T0L OIKOUMDUATO TO TPOGOETOVLE.

e Eov 10 dikaimopa givor nondisclose mpog pio opdda, 0nmg yio mtapddetypo nondisclose
ETP 1o omoio éot®m OtL vmépyer MOM o Alota pog Kot EOVOGLVOVTICOVUE TO
dwaiopo nondisclose oe pio opdda mov Ppioketor oe mo kAT eminedo, TOTE
agatpovpe To nondisclose mov NOMN vVIPye kot Pdlovpe avTd TOL PPICKETOL GTO TTLO

KAt enimedo g tepapyiog.

5.5 "Eleyyog Aertovpyrt@v gpyoieiov

Ot ddikacieg erainfevong Kot emkbpwong Exovv otdyo vo dei&ovv OTL TO GVLGTNUA
glval COHPOVO E TIC OMOLTHOELS KOl TPOJIOYPOUPES TOV KOl OTL IKOVOTOLEL TIG
npocdokieg Tov ypnot. [lepthapupdvovv tov €leyxo Kol TNV EMOCKOTNGON OOOIKAGUDY,

KaOADGC Kot SOKYES TOL GLGTNUATOG.

H doxiur] €vOG oLGTNUOTOC GUVETAYETOL TNV EKTEAEGT) TOL UE OTIYMOTLTO OEOOUEVOV
eréyyov ta omoio €€dyoviar omd TIG TPOJAYPOPES TOV TPUYUATIKOV OESOUEVOV TOL
mpoKetol vo. eneepyoctel T0 GUOTNUA.

A@ob olokApwoo TNV vAomoinon akoAovONce EAEYYOG TV AEITOLPYUOV UE OLAPOPA
oevapia €161 dote va e&okpPwbel n opBOTNTA TOL AOYIGHIKOD Kot 1) TANPOTNTA O TPOGS TIG
arontoelc. Ot ehéyyotl akoAovBoHv dVO GTASI SOKIUMV: TIG OOKIUEG CLUGTATIKAOV GTOLYEI®V
(M vropovadwv) 0mov kdbe cvotatikd otoryeio dokipdleton aveEdptnta TpwTovV evmboHv
o€ éva Kot TG dOKIEG GLOTHLATOG OTTOV YIvVETOL 1 SOKIUN TOL £pyareiov 6To cuVOLO Tov. Ta

oevapia Tov ypnoomodnkay eitvot ta €ENG:

o  Awfoyoyn SKAOUATOV CLUGTAUOTOS Kol EAEYYOS €0V TO GUGTNHO KAVOTOLEL TNV
TOMTIKY]. YTApYouV V0 TMEPUITMOCELS OTOL GTNV TPATN N TOATIKY WOIOTIKOTNTOG
KOVOTIOLEITOL 0O TO GUGTNHO, EVA GTN OEVTEPT TEPIMTMOOT 1] TOATIKY 1OIOTIKOTNTOG

dgv Kavomoleitol amd 10 GOGTN AL

e E)\éyyor Opiopod 2, 1 6mov eréyyxeton €av ot Pacikol TOTOL TOL VEAPYOLY Eivor

JLPOPETIKOL.

o Eléyyor Opiopov 2, 2 6mov eAéyyetan yro. kKaBe opdda €0V VILAPYEL GTOVG ATOYOVOLS
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NG opdoa e to 1010 Ovopua.
ELéyyor Opiopov 2, 3 eav og Kamolo eminedo og epapyiog kdmowo opdda G €xet to
dwaiopo nondisclose kot kémolo opdda G’ mov eivar amdyovog tov G €xel 10

dwcaiopa disclose G’ tote to G’ mpémet va givar andyovog tov G.

"Eleyyog yia T die&oywyn dwanmdpatog nondisclose.

"Eleyyog yio T de&oywyn dwarmdpotog disclose G.

"Eleyyog yio T dteEaymyn Sikoidpotog access.

"EAeyyog yio ) dteEaywyn dikoudpatog read.

5.5.1 "Edeyyoc 1™ ko 3ng Aevtovpyiog

IMa tov éleyyo e€aymyng SIKaOUAT®OV TOL GUGTAUATOS YPNCUYLOTOUCO MG TOALTIKY|
to centralized policy.xml kou cOhotnua to system_parse.xml. Xtnv npdtn mepintoon
TO GUGTNUO IKOVOTTOLEL TNV TOATIKTY 0TS POIVETOL TTO KAT® apod og KABe cVuyKplon
170 oOoTNUo €xEl TOOO OWKOIOUOTO TOL glval oL &ivor 1O pe TNV TOMTIKY

WOTIKOTNTAG, 1 EXEL MYOTEPA OIKOLDLOTA.
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®= < ETP. PA, Loc[read, access].Fee[disclose ETP *].>
< ETP. Car. OBE, Loc[disclose ETP *, access].>
< ETP. Car. GPS, Loc[disclose ETP *]>

THE POLICY IS IN WELL-FORMED

ETP. PA[nondisclose ETP, access, read]

ETP. Car. OBE[nondisclose ETP, access, disclose ETP *]

ETP. Car. GPS[nondisclose ETP, disclose ETP *]

[nondisclose ETP, access, read] >= [, read, access]To sistima ikanopoia tin politiki

[nondisclose ETP, access, disclose ETP *] >= [, disclose ETP *, access]To sistima ikanopoia tin politiki

[nondisclose ETP, disclose ETP *] >= [, disclose ETP *]To sistima ikanopoia tin politiki

e XtV devtepn mepintmon ypnowonomdnkav to apyeio centralized policy_error.xml
Kot ovotnue. to system parse.xml. H moAitikr) dev 1kavomotleitar a@ov dev
EMTPEMETOL TO GUGTNULA VAL KAVEL TEPIGGOTEPO ATO AVTA TOL KAVEL 1] TOATIKY|. Oneg
QOIVETOL TTO KAT® TO CUGTNUO OEV IKAVOTOIEL TNV TOATIKN WOIOTIKOTNTAS 0PpOD GTNV
TPAOTN CLYKPIOT TO GUOTNUA EXEL WG OKaimpa To read evd N TOAMTIKY IOTIKOTNTOG
dev &yel 1éto10 okaimpa. Eniong, otn ogdtepn oOyKkpion mdAl vdpyet mopafioon g
TOMTIKTG 0oV 6T0 cvotnpa Tapovotdletal to dkaimpa disclose ETP *, gvd méi 1

TOAMTIKN WO1OTIKOTNTAG OEV £XEL TETO0 OIKAIiMLOL.

THE POLICY IS IN WELL-FORMED

ETP. PA[nondisclose ETP, access]

ETP. Car. OBE[nondisclose ETP, aclcess]

ETP. Car. GPS[nondisclose ETP, disclose ETP *]

[nondisclose ETP, access] < [, read, access]To sistima den ikanopoia tin politiki

[nondisclose ETP, access] < [, disclose ETP *, access]To sistima den ikanopoia tin politiki

[nondisclose ETP, disclose ETP *] >= [, disclose ETP *]To sistima ikanopoia tin politiki

5.5.2 "EAeyyog 2n¢ Aertovpyiog

ELéyyor yio tov Opiopo 2. 1
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Yy nepintoon avty oto testl 2.1 wellformed.xml £y BdAel cov Pacikoig THmovg
(base type) 1o Loc ka1 to Fee xou emewdn] €ivor d10popeTIKd To OVOUOTO TOVUG M

ToAMTIKN €lval opBA dtatvmouévn.

Yy mepintwon avtn oto test2 2.1 wellformed.xml éym Pdrer cav Pactkovg TOTOLS
(base type) to Loc ko to loc ko emedn eivar idia To OVOHOTO TOVG 1] TOALTIKY €ivat
dev givar opBd datvmwpévn kot mapaPrédletor o kKavovag 1 tov Opiopov 2 kot to

epyareio Tapovstalel TV TO KAT® €100moinon:

DEFINITION 2,1 VIOLATED.THE POLICY IS NOT IN WELL FORMED
Problem with base types [Loc] and [loc] because they have the same name

2y nepintwon avtn oto test3 2.1 wellformed.xml éym BdAel cav Bacikovg THmovg
(base type) to to Loc Fee,MOB,fee kot mapafraletor o kavovog 1 tov definition 2

Aoym tov Fee kou tov fee kot to epyareio mopovotdlel Ty mo KAT® £100moinom:

DEFINITION 2,1 VIOLATED.THE POLICY IS NOT IN WELL FORMED
Problem with base types [Fee] and [fee] because they have the same name

EAEyyor yia Tov Opiopd 2, 2

Ymv mepintoon avt oto testd 2.2 wellformed.xml €y Paier Eava to group obe
Kat® amo TV epopyia Tov Non vrdpyovtog OBE yiati emiong ayvod 1o case tmv
YPOUUATOV KOl 6OOTA TopaftdleTor 0 Kavovos 2 apov dgV ETITPENETAL VO, £X® GTOVG
amoyOvoLg Kamoag opadag to idto ovopa pe owtn . To epyaieio mapovsidlel tnv mo

KAt g0omoinon:

DEFINITION 2,2 VIOLATED.THE POLICY IS NOT IN WELL FORMED
BECAUSE OF DESCEDANT [obe]
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Ymv mepintwon avt oto testS 2.2 wellformed.xml €yw PBdArer Eavd to group ETP
Kéto amo Vv epapyio Tov apykod ETP kot cwotd mapaPiéletar o Kavovag apov
OEV EMTPEMETAL VO EY® GTOVG AOYOVOLS KAmolag opddag To 1610 dvoua pe avty. To

epyareio Tapovstdlel TV O KAT® €100TOINoN:

DEFINITION 2,2 VIOLATED.THE POLICY IS NOT IN WELL FORMED
BECAUSE OF DESCEDANT [ETP]

EL&yyor yio Tov Opiono 2., 3

Yy mepintoon avty oto test6 2.3 wellformed.xml €y nondisclose oto ETP kot
oto Car ko 1o policy yivetan violated otov xavova 3 agov 1 opdda Car €xel oTovg
amoyovovg g to OBE:{access,disclose ETP2} kot agod ovtd éyet 10 dwaiopo
disclose ETP2 to ETP Oa émpene va ftav amdéyovog tov Car yuo vo pnv vanpye

npoPAnua . To epyadeio mapovstalel My mo KAT® €100mOINoN:

DEFINITION 2,3 VIOLATED.THE POLICY IS NOT IN WELL FORMED

Ymv mepintoon avty oto test7 2.3 wellformed.xml €y nondisclose 6to ETP kot
ot0 PA o 1o policy eivar well formed agpov 10 PA dev éxet ota descendants opdda
mov va &yel to dkaimpa disclose G yia va to ennpedoct. To epyodreio mapovoidlet

TV o KAt gomoinon:

THE POLICY IS IN WELL FORMED

Yy mepintoon avt oto test8_2.3_wellformed.xml £xo nondisclose oto Car kot 6to
OBE £y disclose home kot to home givatr otovg amoydvoug tov car agpod to home
elvar woudt tov SC omdte ocwotd dev mopaPidletoan 1 moMtikr).. To epyaieio

TaPoVGIALEL TV MO KAT® £100TT0INoN:
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THE POLICY IS IN WELL FORMED

o Xmv mepintmwon avth oto test9_ 2.3 wellformed.xml £yo non disclose povo oto car
kot ota descendants tov car £yo disclose car kot apod to car vTapyel 1N 6MOTA TO

policy dev mapapialetar. To epyareio mapovotdlel Ty o KAT® 100moinom:

THE POLICY IS IN WELL FORMED

"EAgyyoc yio To permission nondisclose

e XV mepintwon oty oto testl permission extraction.xml &ym nondisclose oto ETP
kot 610 PA kot cwotd epeaviCel cav permission 1o nondisclose PA avti nondisclose
ETP agov to PA Bpiocketar oe mo kdto enimedo wor mhvia 6tav €yo nondisclose
naipveo exeivo 10 group mov Ppioketan oto Mo kdtw eminedo. To epyoaieio

TOPOVGLALEL TV MO KAT® £100TTOINGN:

THE POLICY IS IN WELL FORMED
PERMISSION EXTRACTED ARE:[nondisclose ETP, disclose Car*]

e XV mepintmon avtn oto test2_permission_extraction.xml £xo nondisclose pévo cto
ETP «ou to permission eivar nondisclose ETP. To epyaieio mapovotdlel tnv mo kdtwm

elvonoinon:

THE POLICY IS IN WELL FORMED
PERMISSION EXTRACTED ARE:[nondisclose ETP, disclose Car*]

e XtV mepintmon avtn oto test3_permission_extraction.xml éy® ce dho To groups to
permission non disclose kot npémetl va emoTpépel cmwotd cav permission nondisclose
OBE,GPS,SC a@ov avtd givol to. group mov Ppickoviol 610 KATOTOTO EMIMEO Kol
givon siblings.(kéveo HIDE 1o WELL FORMED FUNCTION ywo va punv vrépyet

npoPAnua) . To epyodeio Topovstalel TNy o KATo £100moinom:
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PERMISSION EXTRACTED ARE:[access, read, disclose ETP 2, nondisclose
OBE, disclose Car*, nondisclose GPS, nondisclose SC]

"EAeyyoc yua to permission disclose G

e Xmmv mepintmon avtn oto testd_permission_extraction.xml &y disclose ETP2 ka1
disclose ETP* ka1 cwotd to permission sivar disclose ETP*. To gpyaieio

TaPoLGLALEL TNV O KAT® £100m0INON

THE POLICY IS IN WELL FORMED
PERMISSION EXTRACTED ARE:[nondisclose ETP, access, read, disclose
ETP*]

e Xmv mepintwon avtn oto tests_permission_extraction.xml éyw disclose
ETP2,disclose ETP9 xou disclose ETP6 kot cwotd to permission givon disclosel?. To

gpyodreio mapovstalel TV To KAT® €100m0INoN

THE POLICY IS IN WELL FORMED
PERMISSION EXTRACTED ARE:[nondisclose ETP, access, read, disclose
ETP17]

e XV mepintmon avtn oto testé_permission_extraction.xml &y disclose
ETP2,disclose ETP* kou disclose SC8 kot cowotd to permission givou disclose

ETP*,disclose SC8. To epyaieio mapovotdlel Ty mo KAT® £160moinoN:

THE POLICY IS IN WELL FORMED
PERMISSION EXTRACTED ARE:[nondisclose ETP, access, read, disclose
ETP*]

"EAgyyoc yio To permission access ko read

e XV mepintmon avtn o1o testd permission extraction.xml £yw disclose ETP2 kot

disclose ETP*,acces oto group OBE, access kot read oto SC kot 610 PA xot cootd
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to permission &ivar nondisclose ETP,disclose ETP*, access, read. To gpyaieio

TOPOVCIALEL TNV MO KAT® £100m0oinom

THE POLICY IS IN WELL FORMED

PERMISSION EXTRACTED ARE:[nondisclose ETP, access, read, disclose
ETP*]

Yy mepintoon avth oto testS_permission_extraction.xml £yw disclose
ETP2,disclose ETP9 ,disclose ETP6 acces oto group OBE, access ko read oto SC
kot 010 PA kot cwotd ta permission sivar nondisclose ETP, access, read, disclose

ETP 17. To epyadeio mapovstalel T mo KAT® €100m0inom

THE POLICY IS IN WELL FORMED

PERMISSION EXTRACTED ARE:[nondisclose ETP, access, read, disclose
ETP17]

57



Kepdaiaro 6

Yopunepdopota

6.1 T'evikd cvpmepdopata 59
6.2 IIpofnuato VAOTOINGNG — OVTILETOTION 60
6.3 MelhovTtikég epyacieg 61

6.1 I'evikd ovprepdopoto

210)0¢ TG epyociag avtg NTav va vAomomBel éva epyadeio pe okomd va Bondnoet Tovg
xpNoteS (01 omoiot Exovv Pacikég YVAGELS Yo T ONUOLPYIRt GLCTNUATMOV KOl TOMTIKOV e
NV ¥PNON TOV T-AOYIoUOV UE OUAdES) v eAEyyovv gav pia moATikn eivon well formed, va
eEdyouv T SIKOMOUOTO TNG TOALTIKNG, VA EAEYYOVV TOV TUTO TOV GLGTNUOTOS KOOMS Kol Vo
e€dyouv To SIKOALDLLATO TOV GLGTHLLOTOG KO EMELTO, VO, EAEYYETOL €0V £VOL GUGTILLL IKOVOTTOL

TNV TOMTIKY| TOL 0T amoterel Kot Tov Pacikd 6Td)oO.

Ot 61601 OV TEOMKOY GTNV apPYN AVATTLENG TOV EPYOAEIOV awTOV &xovv emttevydel KabMOC
viomomOnkav kot ot 3 amartovpeves Asttovpyies. To gpyaieio avtd Bempeitar vypnoto o
Kot VLapyovv o0dMyoi Yo TNV dpovpyia Tv Xml apyeimv TG TOMTIKNG KOt TOV GLUGTHLLOTOG
Kol TO LOVO OV TPEMEL VAL KAVEL O XPNOTNG €ivan va, E10AEEL GTO TPOYPOLLLLOL TO, OVOULATO TOV
2 opyeiov. Aeov yiver avtd, to gpyoieio kdvelr parse to xml apyelo TOL CLOTHUOTOG
ypnoonowwvtag tov Java Dom Parser kot £dyetl 1o SikaOUOTO TOV GLGTHIOATOG OOV CVTO

AmOTEAEL KO TNV TPMTN AEITOVPYIC TOV GLGTHLOTOG,.

Ev cvveyela, yivetan parse to xml apyeio g mOMTIKNG XPNOLOTOIOVTOS Kot TAAL ToV Java
Dom Parser xon eléyyxetar eav n moltikn eivor well formed. Eov 1 moMtikn etvon well
formed to gpyadeio cvveyilel ektedmdvtag v enduevn Agttovpyia, gav Oyl 10te gpEavilel
OTOV YPNOTN TOL0G KAVOVOS TG TOAMTIKNG Tapafidotnke kaBodnydvag Tov mov BpickeTon To
o@AaApa. AQOD VTTOAOYIGTOOV KOl TO SIKOIMUOTO TNG TOAITIKNG, CLYKPIVOVTOL 6TO TEAOG TO
OKOLOUATO, TNG TOMTIKNG KOU TOL GULOTHUOTOC Yoo Vo ovumepavlel gov 10 cvoTNUO

IKOVOTTOLEL TNV TOALTIKN.
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[Tapatnpodpe 611 10 gpyoireio Exel T dvvatdHTNTO VO TAPEL OC £16000 €V GVOGTNLO KO LU0
TOMTIKY] OIOTIKOTNTAG, OTOTE TPOKVATEL OTL Y10 £V GUGTNUO UTOPOLV VO SOKILOGTOVV

APOPES TOMTIKEG 1OIWTIKOTNTOG Yo Vo EAeyyDel 1 tKovoTtoodTNTOL.

Téhog, 10 epyareio €xel dOnovpyndel pe T€1o10 TPOMO £TCL MOTE GE MEPIMTMOT KATAYDPNONG
AavBoaopévov dedopévov ota xml apyeia, To TPOYPOpUL Vo TEPUATICEL AVAPEPOVTOS GTOV
YPNOTN TO COAUALO TOL TTPOEKLYE YU oWTO Kot Bempeiton PrAkod, pe amapaitntn Opmg v

EMAVEKKIVN O™ TOV TPOYPAULOATOC.

6.2 Ilpofpota vA0TOINONG — AVTIUETOTICT]
H pébodog n omoia ypnoiponomdnke yio tnv avantuén tov epyaieiov ival Baciopévn oe pia
péBodo avdmtuéng AoyloKov, 1 omoio ¥PNCOTOLEITAL GXEOOV GE OAOL T EPYOL OVATTTVENG

Aoyiopikov kot ovopdleton «Kokiog (ong avantuéng Aoyiokovy.

Koatd 10 otddio ¢ vAomoinong o apywkods mpoPAnNUaticpnds Ntav vo eMALEOLUE TO
TEPPAALOV aVATTUENG Y1l TO AOYICUIKO KaOMDG KOl TN YAMGOO TPOYPOUUOTIGHUOD. ZOUQOVOL
LE TIC OMOUTNOELS, OEAapE po YADGGO TPOYPOUUATIGHOD 1) oToid Vo, VTooTNPle £TOLO
parser , ywo. ovTO pETA omo avalnnon, Kpibnke KatdAinin n Java, n omoia £xel tov Java
Dom Parser kot n Eclipse w¢ 10 mepipdArov avantuéng, n onoio vrootnpilel v YA®GG

ouT.

AoV emAéyOnke 10 TEPPAAAOV aAVATTLENG KOL 1] YADGGO TPOYPALUATICUOD, OPYIKE £ytvay
parse ta dvo apyeio, Tpokeévon va onovpyndodv to dom trees Kot vo. UmopovUE Vo TOL
eneéepyaoctovpe. To TpoPANUa €0 NTOV OTL GE TEPIMTOGN TTOV Yo GNUAVTIPES He Pdomn
ypappotikny elyov to 1010 6vopo aAAL SLQOPETIKO TEPLEYOUEVO, dTav NBeha vo Tapw TO
nepleyOpevo Yoo va 1o enefepyaotd toOte pov Efyale ta mepiexdpeva Yo OAOVS TOLG
onuovTipeg mov elyav o 1010 Ovopa. o TV OVTIHETOMON TOL TPOPANUATOC CVTOV
amoPacion vo dOom KATL 6oV id 6TOVG CNUAVTIPES TOL €YoV TO 1010 OVOU, ETCL MOGTE TOPO
Vo NToV HOVOOIKOL KOl Vo, TPOGPEPOTOV 1) duvatdTNTO Yoo T0 KABe €vo vo €mepva TO

TEPLEYOUEVO TOV GUYKEKPUEVOD CTLOVTI P EEYOPIOTA.

Axolov0wg, Avovtag avtd To TPOPANUA TpoYdpNoa oTNY OECaY®YN TOV JIKOI®UAT®V TOV

OLOTNOTOG KOl GTN GLVEXELN SIEEAYWYN TOV OIKOLOUATOV TNG TOAMTIKNG UE PAOT TIG OUAOES
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ov eméleye 10 cvotnua. TEAOG, yio T cOYKpPIon TOV OSIKOUOUATOV TV dV0 EMPETE VO
OKEPTM TG O KPATA® KATOL TO. OTOTEAEGLOTO TOL GUOTHLOTOG KOl TNG TMOATIKNG, £TGL
MOTE VO UIop® va To. cVYKpive. o avtd 10 oKomd ypnoiomoinca KaTdIAANAEG SoUEG, Ot

omoieg pov £dmaav TV gveMéia va KAV amodoTIKE Kot E0KOAN TIG GVYKPIGELS QVTES.

6.3 MellovTikég gpyaoieg

H épevva yio avdntuoén epyareiov ta onoio Bonbodv Tovg ypnoteg va eAEYEOLV gav KATOLO0
oLOTNUO KOVOTOLEL O18POPEG TOMTIKEG, OEV OAOKANPMOVETOL HE TNV OAOKANPOON NG

TopoVGOG SUTAMUOATIKNG EPYACIOGC.

Avopeipoia, vépyovv d1dpopes katevbHveels ol onoieg Ba pmopovcav va axolovOnbovv
&xovtag ¢ Pdomn v mapovcoa epyacio. Mo amo avtég Tic KatevBiveelg Ba frav va yivet
avénon g AEITOVPYIKOTNTOS TOL TAPOVTOG EPYOAEIOD. Oa NTay ¥PNGILO MG TPOS TOV YPNOTN
Vo TopovotalOToV Ypagikd 1 ToAMTIKY Tov aneikovilel To xml apyeio aAAd Kot To cOGTNNA,
£T61 OOTE AVTO VAL TOV SIELKOAVVEL va. O10pBDGEL TO GVGTNUO 1] TV TOALTIKY] OVAAOY GTNV
nepintwon kdmolov wpoPAnpatog. Mo emmAéov avénom g Asttovpykotntag Bo NTav va
TapovclalOTaV GTOV YPNOTN GE MO0 ONUEi0 VIAPYEL TPOPANUO OTNV TEPITTMOON TOL TO
oVOTNUO OEV IKOVOTOLEL TNV TOATIKN £T61 MGTE Vo Lopel va To aAAGEEL ympig va ypetdleTon

Vo yayver o 1010g Aon 610 TPOPAN L.

Axoun, Bo pmopovoe va dmuovpyndel pio ypogikn SEmagn yu va yivel TEPIGGOTEPO
e0YPNOTO TO £pYaALEiO £TGL MOTE VO SIVETAL 1) SUVATOTNTA GTO YPNOTN VO EIGAYEL TAL OEGOUEVA
TOV UE UEYUADTEPT €VKOAID. XVYKEKPIUEVE, B UTOPOLGAV VAL VTAPYOLY SLAPOP KOV
£to1 ®ote va pmopet o 110G 0 yprotng va kabopicel eav amdd BEAEL v EAEYEEL TNV TOMTIKY|

EexwploTd, 1 T0 cLOTNUO EEXWPIOTA 1] Kot To dVO palil.
Emumpdobeta, wdtt dAAo mov Bo pumopovoe va yivel €ivarl Vo TPOCOEPETOL KOl HECH

JLdKTVOV TO gpyareio £Tol MaTE Vo pmopel o kdbe ypnotng mov ypnoiponotel To dtadikTvo

va £el TPOSPaoT GE OVTO TO EPYUAEID OTOLOONTOTE GTLYUY| TO YPELNCTEL.
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opioape
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Hopaptqpo A-KOOKOS YW TNV KAGON TNS  TOMTIKNG
WOLOTIKOTNTOS

210 TOPAPTNHO ALTO TOPOVGLALETOL O KMOTKAG OGOV 0POPE TNV TOALTIKN 1010 TIKOTNTOG.

package diplomatiki;

import java.io.File;

import javax.xml.parsers.DocumentBuilder;

import javax.xml.parsers.DocumentBuilderFactory;
import javax.xml.xpath.XPath;

import javax.xml.xpath.XPathConstants;

import javax.xml.xpath.XPathExpression;

import javax.xml.xpath.XPathExpressionException;

import javax.xml.xpath.XPathFactory;

import org.w3c.dom.Document;
import org.w3c.dom.Element;
import org.w3c.dom.Node;

import org.w3c.dom.NodeList;

import java.util. ArrayList;

public class politiki extends sistima{
static int  answer=0, count_groups=0, count gph=0, count _perms=0,

count_hierarchies=0, count_disclose=0;

/*Returns the children and the parent of a specific node*/
public static NodeList Get_children_ofa_node(NodeL.ist elemNodeList){
NodeL.ist childrenList=null,
for(int j=0; j<elemNodeL.ist.getLength(); j++) {

childrenList =elemNodeList.item(j).getChildNodes();
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}

return childrenList;

}

[*Checks if the policy is well-formed,Definition 2*/
public static void well_formed_policy (Document doc) throws XPathExpressionException{
NodeList childrenList=null;
[*Separate the parsed XML elements*/
NodeList elemNodeList =
doc.getElementsByTagName(doc.getDocumentElement().getNodeName());
childrenList=Get_children_ofa_node(elemNodeL.ist);/*returns the children of a
specific node*/

/*check DEFINITION 2,RULE 1 for all i, j, 1<=i, j<=n, if i!=] then ti !=1],
*children of the root must be different base types*/
for(int k=0; k<childrenList.getLength(); k++){
for(int m=0; m<childrenList.getLength(); m++){
if(childrenList.item(k).getNodeName()!="#text"){/*if the node name is not

null*/
if(kl=m){/*dont compare node with its self*/
XPath xpathk = XPathFactory.newlInstance().newXPath();
XPath xpathm = XPathFactory.newInstance().newXPath();
/*find the text value for each node*/
XPathExpression expressionk =
xpathk.compile(*//"+childrenList.item(k).getNodeName()+"/text()[1]™);
NodeL.ist nodesk = (NodeL.ist)

expressionk.evaluate(doc.getDocumentElement(), XPathConstants. NODESET));
XPathExpression

expressionm=xpathm.compile(*//"+childrenList.item(m).getNodeName()+"/text()[1]™);
NodeL.ist nodesm = (NodeL.ist)

expressionm.evaluate(doc.getDocumentElement(), XPathConstants.NODESET);

/*modify node value to dissappear space*/

nodesk.item(k).setNodeValue(nodesk.item(k).getNodeValue().replaceAll("\\s+",""));
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nodesm.item(m).setNodeValue(nodesm.item(m).getNodeValue().replaceAll("\\s+",""));

[*if the two text values are the same means that policy violated*/

if(nodesk.item(k).getNodeValue().compareTolgnoreCase(nodesm.item(m).getNodeValue())=
=01
System.out.printin("\n DEFINITION 2,1 VIOLATED.THE POLICY
IS NOT IN WELL FORMED");
System.exit(0);
¥
}
}
}

[*check DEFINITION 2,RULE 2 and DEFINITION2,RULE 3*/
for(int j=0; j<childrenList.getLength(); j++){
Definiton2_rule2(childrenList.item(j),doc);
Definiton2_rule3(childrenList.item(j),doc);

System.out.printin("\nTHE POLICY IS IN WELL-FORMED");

/*modify tags to be unique*/
private  static void change_tags(Node node,Document doc) throws
XPathExpressionException {
int i,
Node child;
NodeList children;

children = node.getChildNodes();
for(int p=0; p<children.getLength(); p++){
if(children.item(p).getNodeName()!="#text"){/*if nodename is not null*/
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if(children.item(p).getNodeName().compareTolgnoreCase("group™)==0){
if (children.item(p) instanceof Element) {
String toTag_temp = String.valueOf(count_groups);
String toTag=children.item(p).getNodeName().concat(toTag_temp);
Element elem = (Element)children.item(p);
doc.renameNode(elem, elem.getNamespaceURI(), toTag);

count_groups++;

}
if(children.item(p).getNodeName().compareTolgnoreCase("gph™)==0){

if (children.item(p) instanceof Element) {
String toTag_temp = String.valueOf(count_gph);
String toTag=children.item(p).getNodeName().concat(toTag_temp);
Element elem = (Element)children.item(p);
doc.renameNode(elem, elem.getNamespaceURI(), toTag);

count_gph++;

}

}
if(children.item(p).getNodeName().compareTolgnoreCase("perm™)==0){

if (children.item(p) instanceof Element) {
String toTag_temp = String.valueOf(count_perms);
String toTag=children.item(p).getNodeName().concat(toTag_temp);
Element elem = (Element)children.item(p);
doc.renameNode(elem, elem.getNamespaceURI(), toTag);

count_perms++;

¥

}
if(children.item(p).getNodeName().compareTolgnoreCase("hierarchy™)==0){

if (children.item(p) instanceof Element) {
String toTag_temp = String.valueOf(count_hierarchies);
String toTag=children.item(p).getNodeName().concat(toTag_temp);
Element elem = (Element)children.item(p);

doc.renameNode(elem, elem.getNamespaceURI(), toTag);
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count_hierarchies++;

¥

¥
if(children.item(p).getNodeName().compareTolgnoreCase("disclose™)==0){

if (children.item(p) instanceof Element) {
String toTag_temp = String.valueOf(count_disclose);
String toTag=children.item(p).getNodeName().concat(toTag_temp);
Element elem = (Element)children.item(p);
doc.renameNode(elem, elem.getNamespaceURI(), toTag);

count_disclose++;

ky

for (i=0;i<children.getLength();i++) {
child = children.item(i);
if (child.getNodeType()==1) change_tags((Element)child,doc);
}

public static wvoid TreeTraverse(Node node,Document doc) throws
XPathExpressionException {
inti;
Node child;
NodeList children;

children = node.getChildNodes();
System.out.printin("Element " + node.getNodeName() + " has "
+children.getLength() + " children which are:->>>");
[*print children of a specific node*/
for(int p=0; p<children.getLength(); p++){
if(children.item(p).getNodeName()!="#text"){
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XPath xpath = XPathFactory.newInstance().newXPath();
/Ivrisko to text value gia kathe node
XPathExpression expression =
xpath.compile("//"+children.item(p).getNodeName()+"/text()[1]");
NodeL.ist nodes = (NodeL.ist)
expression.evaluate(doc.getDocumentElement(), XPathConstants. NODESET));

System.out.print("<"+children.item(p).getNodeName()+">");
//System.out.printIn("length="+nodes.getLength());
for(int x=0; x<nodes.getLength(); x++){

//System.out.printIn("x="+x);

/ISystem.out.printin("AAAAAA=="+children.item(p).getNodeName().compareTolgnoreCas
e("proccess™));
1
if(children.item(p).getNodeName().compareTolgnoreCase("proccess”)!=0)
System.out.printIin("attribute=
"+nodes.item(x).getNodeValue());

}

}

¥
System.out.print("\n");

for (i=0;i<children.getLength();i++) {
child = children.item(i);
if (child.getNodeType()==1) TreeTraverse((Element)child,doc);
¥

[*for all i,1<=i<n, if G is in groups(Hi) then G must not int desc(G,Hi)*/
private static void Definiton2_rule2(Node node,Document doc) throws
XPathExpressionException {
int i,
Node child;

NodeL.ist children;
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children = node.getChildNodes();/*get nodes children*/
for (i=0;i<children.getLength();i++) {
child = children.item(i);/*get child node*/
if(child.getNodeName()!="#text" ){/*if child node name is not

null*/
/*if node's name is hierarchy and has children*/
if(child.getNodeName().contains("'group™) &&
child.getParentNode().getLastChild().getChildNodes()!=null){
XPath xpathl =

XPathFactory.newlnstance().newXPath();
/*find text value of the node*/

XPathExpression expressionl =
xpathl.compile(*//"+child.getNodeName()+"/text()[1]™);
NodeList nodesl =  (NodeList)
expressionl.evaluate(doc.getDocumentElement(), XPathConstants.NODESET);
XPath xpath =

XPathFactory.newlnstance().newXPath();
/*find hierarchy descedants*/

XPathExpression expression =
xpath.compile("//"+child.getParentNode().getLastChild().getNodeName()+"/descendant::*");
NodeL.ist nodes = (NodeL.ist)

expression.evaluate(doc.getDocumentElement(), XPathConstants. NODESET));,
for(int x=0; x<nodes.getLength(); x++){
/*if one of the descedants

contains the node name group*/

if(nodes.item(x).getNodeName().contains("group™)){

XPath xpath2
XPathFactory.newlnstance().newXPath();
[*then we find its text
value to check if its the same with the current group text value*/
XPathExpression expression2 =
xpath2.compile("//"+nodes.item(x).getNodeName()+"/text()[1]");

69



NodeList  nodes2 =
(NodeL.ist) expression2.evaluate(doc.getDocumentElement(), XPathConstants. NODESET);

[*if one group has the same

name with its descedants group then policy is not in well formed*/

if(nodesl.item(0).getNodeValue().compareTolgnoreCase(nodes2.item(0).getNodeVal
ue())==0}{

System.out.printin("DEFINITION 2,2 VIOLATED.THE POLICY IS NOT IN WELL-
FORMED");
System.exit(0);
}

if (child.getNodeType()==1)
Definiton2_rule2((Element)child,doc);/*recursive call*/

[*Definition2,rule 3for all i,1<=i<=n, if G is in groups(Hi),nondisclose is in
perms(G,Hi)
* and disclose G' A is in perms(G",Hi) for some G" is in desc(G,Hi) then G' must in
desc(G,Hi)*/
private static void Definiton2_rule3(Node node,Document doc) throws
XPathExpressionException {
inti;
Node child;
NodeList children,children_perm:;

boolean partl,part2=false;
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children = node.getChildNodes();/*get children of the node*/

for (i=0;i<children.getLength();i++) {
child = children.item(i);/*gets children*/
if(child.getNodeName()!="#text" ){/*if nodename is not null*/
/*if we found node with the permissions and its children its not
null*/
if(child.getNodeName().contains("perm™) &&
child.getChildNodes()!=null){
children_perm=child.getChildNodes();/*get the permissions
of node perm*/
for(int u=0; u<children_perm.getLength(); u++){

/*if one of the permission is nondisclose*/

if(children_perm.item(u).getNodeName().compareTolgnoreCase("nondisclose™)==0){
XPath xpathO =
XPathFactory.newlnstance().newXPath();
[*we find the text value of the group with this
permission*/
XPathExpression expression0 =
xpath0.compile(*//"+child.getParentNode().getFirstChild().getNodeName()+"/text()[1]");
NodeL.ist nodes01 = (NodeL.ist)
expression0.evaluate(doc.getDocumentElement(), XPathConstants.NODESET);
XPath xpathl =
XPathFactory.newlnstance().newXPath();
/*we also find the descedants of the group that
has the permission nondisclose*/
XPathExpression expressionl =
xpathl.compile(*//"+child.getParentNode().getLastChild().getNodeName()+"/descendant::*")
NodelL.ist nodesl = (NodeL.ist)
expressionl.evaluate(doc.getDocumentElement(), XPathConstants.NODESET);
for(int g=0; g<nodesl.getLength(); g++){
*if one of the descedants contains disclose*/
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if(nodesl.item(g).getNodeName().contains("disclose™) &&
nodesl.item(g).getNodeName()!="nondisclose"){
XPath xpath3 =
XPathFactory.newlnstance().newXPath();
[*we get the textvalue of the group that
contains disclose*/
XPathExpression  expression3 =
xpath3.compile(*//"+nodesl.item(g).getNodeName()+"/text()[1]™);
NodeList nodes3 = (NodeList)
expression3.evaluate(doc.getDocumentElement(), XPathConstants.NODESET);
/*if disclose group text value there is
on descedants or in the group that has
* the permission nondisclose then
policy is in well formed otherwise is not
* in well formed*/
for(int  p=0; p<nodesl.getLength();
p++){
[*if one of the descedants contains the

name group*/

if(nodesl.item(p).getNodeName().contains("group™)){
XPath xpath4 =
XPathFactory.newlInstance().newXPath();
[*found text value of the
node*/
XPathExpression
expression4 = xpath4.compile("//"+nodesl.item(p).getNodeName()+"/text()[1]™);
NodeList nodes4 =
(NodeList) expression4.evaluate(doc.getDocumentElement(), XPathConstants.NODESET);

[*partl has the answer

if group disclose name has the first name with gph*/

partl=nodes3.item(0).getNodeValue().contains(nodes01.item(0).getNodeValue());
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[*part2  contains

answer if group disclose has the same name with
* one

descedants*/

part2=nodes3.item(0).getNodeValue().contains(nodes4.item(0).getNodeValue());

the

its

[*if group that has perm

disclose there is again in one of the descedants group

* or from the group that

has perm nondisclose then policy is in well formed*/
if(partl==true
part2==true){
answer=1;
break;
}
else{

answer=0;

}

}
if(answer==0){
System.out.printin("DEFINITION
VIOLATED.THE POLICY IS NOT IN WELL-FORMED");
System.exit(0);

}
Ylend if

if (child.getNodeType()==1) Definiton2_rule3((Element)child,doc);
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[*extracts the groups from the tree to an arraylist,to check if a set of groups
*contains in the arraylist or no
*Returns the arraylist contains the current groups of the tree*/
public static ArrayL.ist<String> find_current_groups_inthetree(Node
node,Document doc,ArrayList<String> current_groups) throws XPathExpressionException{
inti;
Node child;
NodeList children;

children = node.getChildNodes();
for(int p=0; p<children.getLength(); p++){
if(children.item(p).getNodeName()!="#text"){/*if children node name is
not null*/
XPath xpath = XPathFactory.newlInstance().newXPath();
/*find the text value for each node*/
XPathExpression expression =
xpath.compile("//"+children.item(p).getNodeName()+"/text()[1]");
NodeL.ist nodes = (NodeL.ist)
expression.evaluate(doc.getDocumentElement(), XPathConstants. NODESET));
for(int x=0; x<nodes.getLength(); x++){
[*add the text value of node that has the tag group to
"current groups" arraylist*/

if(children.item(p).getNodeName().contains(*group™)){

if('current_groups.contains(nodes.item(x).getNodeValue())){

current_groups.add(nodes.item(x).getNodeValue());

¥

}
for (i=0;i<children.getLength();i++) {
child = children.item(i);
if (child.getNodeType()==1)
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find_current_groups_inthetree((Element)child,doc,current_groups);

}

return current_groups;

[*check if the groups of the arraylist set_of _groups are also in the tree*/
public static void check_if_groupset_isok(ArrayList<String>
set_of groups,ArrayList<String> current_groups){
boolean found=false;/*flag to check if a group of the set contained also in
the tree*/
for (int i = 0; i < set_of_groups.size(); i++) {/*for every group in the given
set*/
for(int j = 0; j < current_groups.size(); j++){/*we check if the group of the
set there is on the tree*/
if(set_of groups.get(i).equalsignoreCase(current_groups.get(j))){

found=true;

¥
k

if(found==false){/*means that the specific group of the set is not
contained in the tree*/
System.out.printin("Group "+set_of groups.get(i)+" is not in the
tree. ERROR!I™);
System.exit(0);/*so,program exits*/
}
found=false;/*initialize again found to check the next group of the
set*/

/Ifigure 2, permission extraction relation

/linput: a set of groups and a base type,the node to be start the traversal that must be
the base type

/land the document element

/lextracts the permission relation of a given set of groups and a base types
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public ~ static  ArrayList<String> permission_extraction_relation(Node
node,Document doc,ArrayList<String> set_of groups, ArrayList<String> permissions)
throws XPathExpressionException{
inti;

Node child;

NodeList
children,c,c1,perm_children,hier_children,permnode_children;

int count=0,flag=0;

String per;

/to check the first time that we dont have hierarchy the groupO
if(node.getNodeName().compareTolgnoreCase("base_type')==0){
//System.out.printin("NAMEEEEE="+node.getNodeName());
c=node.getChildNodes();//get the children of the base type
for(int u=0; u<c.getLength(); u++){
if(c.item(u).getNodeName()!="#text"){//if the text value is not #text

/ISystem.out.printin("CCCCCCC="+c.item(u).getNodeName());
//System.out.printIn(c.item(u).getNodeName()+" first
child=="+c.item(u).getFirstChild().getNodeName());
XPath xpathl = XPathFactory.newlInstance().newXPath();
//find the text value of the node we want(the first group of the

sub-tree we are)

XPathExpression expressionl =
xpathl.compile(*//"+c.item(u).getFirstChild().getNodeName()+"/text()[1]");
NodeL.ist nodesl = (NodeL.ist)

expressionl.evaluate(doc.getDocumentElement(), XPathConstants.NODESET);

/ISystem.out.printin("TEXTTTTTTTTT=="+nodesl.item(0).getNodeValue());
/lcheck if the text value of the group is a group of the given
set
for (int j =0; j <set_of_groups.size(); j++) {
/ISystem.out.printin("Item: " + set_of groups.get(j));
//if the group contained in the set of groups

if(nodesl.item(0).getNodeValue().compareTolgnoreCase(set_of groups.get(j))==0){
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/[System.out.printin("YESSS"+"
gl=="+nodesl.item(0).getNodeValue()+" g2=="+set of groups.get(j));
cl=c.item(u).getChildNodes();//get the children of

gph0
for(int r=0; r<cl.getLength(); r++){

if(cl.item(r).getNodeName().contains("perm™)){//find perm node to get the permissions of
the specific group

perm_children=cl.item(r).getChildNodes();//get the children of node perm
for(int k=0;

k<perm_children.getLength(); k++){//check the permissions of perm node
//System.out.printIn("permission=="+perm_children.item(k).getNodeName());
if(perm_children.item(k).getNodeName().compareTolgnoreCase(""nondisclose™)==0){

String
perm=perm_children.item(k).getNodeName()+" "+nodes1.item(0).getNodeValue();

//System.out.printin("pppp=="+perm);
permissions.add(perm);//add

permission to the arraylist with the permissions

/ISystem.out.printIn(*permissions=="+permissions+"\n\n");

¥

if(perm_children.item(k).getNodeName().compareTolgnoreCase("read")==0){

/ISystem.out.printIn("rrr="+perm_children.item(k).getNodeName());

permissions.add(perm_children.item(k).getNodeName());//add permission to the arraylist

with the permissions
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if(perm_children.item(k).getNodeName().compareTolgnoreCase("write")==0){

//System.out.printin("www="+perm_children.item(k).getNodeName());

permissions.add(perm_children.item(k).getNodeName());//add permission to the

arraylist with the permissions

if(perm_children.item(k).getNodeName().compareTolgnoreCase("access™)==0){

/ISystem.out.printIn("aaa="+perm_children.item(k).getNodeName());

permissions.add(perm_children.item(k).getNodeName());//add permission to the

arraylist with the permissions

if(perm_children.item(k).getNodeName().contains("disclose™) &&
perm_children.item(k).getNodeName()!="nondisclose"){
XPath xpath2

XPathFactory.newlnstance().newXPath();

/Ifind the text value of the node we
want(the first group of the sub-tree we are)

XPathExpression  expression2 =
xpath2.compile(//"+perm_children.item(k).getNodeName()+"/text()[1]");

NodeList nodes2 = (NodeList)
expression2.evaluate(doc.getDocumentElement(), XPathConstants.NODESET);

String[] part =
nodes2.item(0).getNodeValue().split("(?<=\D)((?=\\*)|(?=\\d))");

//System.out.printin("split=="+part[0] + "-" +

part[1]);

/ISystem.out.printin(“valueeee="+nodes2.item(0).getNodeValue());
String perml="disclose "+part[0]+"
"+part[1];
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/ISystem.out.printIn("permmm1=="+perm1);
permissions.add(perm1);//add
permission to the arraylist with the permissions

}

break;//we dont need to check the whole set of groups

hy

children = node.getChildNodes();

[*print children of a specific node*/
for(int p=0; p<children.getLength(); p++){
if(children.item(p).getNodeName()!="#text"){
//if node name contains hierarchy
if(children.item(p).getNodeName().contains(hierarchy™)){
hier_children=children.item(p).getChildNodes();//get the
children of hierarchy
for(int w=0; w<hier_children.getLength(); w++){
if(hier_children.item(w).getNodeName()!="#text"){
XPath xpath3 =
XPathFactory.newlnstance().newXPath();
/[find the text value of the node we want(the

first group of the sub-tree we are)
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XPathExpression expression3 =
xpath3.compile(*//"+hier_children.item(w).getFirstChild().getNodeName()+"/text()[1]™);

NodeL.ist nodes3 = (NodeL.ist)
expression3.evaluate(doc.getDocumentElement(), XPathConstants. NODESET);
I System.out.printIn(*hhh child text

value=="+nodes3.item(0).getNodeValue());
for(int t=0; t<set_of groups.size(); t++){
//if the group of the set is the specific group in the tree

if(nodes3.item(0).getNodeValue().compareTolgnoreCase(set_of _groups.get(t))==0){
/lthen we get the perm node children in order

to check what permissions we have

permnode_children=hier_children.item(w).getFirstChild().getNextSibling().getChildNodes();
for(int h=0;

h<permnode_children.getLength(); h++){
/[if the permission is "access" and there

isnt already in the arraylist then we add it

if(permnode_children.item(h).getNodeName().compareTolgnoreCase(""access")==0
&&

permissions.contains(*access")==false){

permissions.add(permnode_children.item(h).getNodeName());//add  permission to the

arraylist with the permissions

}

/[if the permission is "read" and there
isnt already in the arraylist then we add it

if(permnode_children.item(h).getNodeName().compareTolgnoreCase("read")==0
&&

permissions.contains(*'read")==false){

permissions.add(permnode_children.item(h).getNodeName());//add  permission to the

arraylist with the permissions
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/[if the permission is "write™ and there

isnt already in the arraylist then we add it

if(permnode_children.item(h).getNodeName().compareTolgnoreCase("write")==0
&&

permissions.contains("write™)==false){

permissions.add(permnode_children.item(h).getNodeName());//add  permission to the

arraylist with the permissions

if(permnode_children.item(h).getNodeName().compareTolgnoreCase(""nondisclose™)==0){
if(count==0){//we are in the
first group of the current hierarchy
for (int v = 0; v <

permissions.size(); v++) {

if(permissions.get(v).contains(*nondisclose™)){
/I removing the first

occurrence of item permissions.get(v)

permissions.remove(permissions.get(v));//remove the nondisclose is on the permissions

arraylist

XPath xpath4 =
XPathFactory.newlnstance().newXPath();

//find the text value of
the node we want(the first group of the sub-tree we are)

XPathExpression
expression4 =
xpath4.compile(*//"+hier_children.item(w).getFirstChild().getNodeName()+"/text()[1]");

NodeList  nodes4

(NodeL.ist) expression4.evaluate(doc.getDocumentElement(), XPathConstants.NODESET);
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/Imake the string nondisclose

group so we can add it into the permissions arraylist

per=permnode_children.item(h).getNodeName()+" "+nodes4.item(0).getNodeValue();
permissions.add(per);
count=1;
}
/lthe group of the hierarchy is a
sibling so we just also add the nondisclose group
else{
XPath xpath5

XPathFactory.newlnstance().newXPath();

/[find the text value of
the node we want(the first group of the sub-tree we are)

XPathExpression
expressions =
xpath5.compile(*//"+hier_children.item(w).getFirstChild().getNodeName()+"/text()[1]");

NodeList nodes5 =
(NodeL.ist) expression5.evaluate(doc.getDocumentElement(), XPathConstants.NODESET);

per=permnode_children.item(h).getNodeName()+" "+nodes5.item(0).getNodeValue();

permissions.add(per);

if(permnode_children.item(h).getNodeName().contains("disclose™)&&
permnode_children.item(h).getNodeName()!="nondisclose"){
XPath xpath6

XPathFactory.newlnstance().newXPath();

/Ifind the text value of
the node we want(the first group of the sub-tree we are)

XPathExpression
expression6 = xpath6.compile("//"+permnode_children.item(h).getNodeName()+"/text()[1]™);
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NodeList nodes6 =
(NodeL.ist) expression6.evaluate(doc.getDocumentElement(), XPathConstants.NODESET);
//split the group and the number,eg if
we have ETP2 then we split into ETP and 2 separately
/Isplit the group based
on the char and then based on delimiter "*" or a number from 0-9
String[] parts =
nodes6.item(0).getNodeValue().split("(?<=\\D)((?=\\*)|(?=\\d))");
for (int v = 0; v <
permissions.size(); v++) {
/lcheck if disclose group
is already added in permissions arraylist

if(permissions.get(v).contains(*'disclose "+parts[0]) &&
permissions.get(v).contains(*nondisclose™)==false){

flag=1;

String
splited[]=permissions.get(v).split("[\\s]+");

/lwe do the
calculation only if the disclose on the tree does not contain *

/lor if  the
permission in the arraylist also does not contain *,otherwise we dont

/Ineed to do the
calculation because * is bigger than any nymber

if(splited[2].compareTo("*")!=0 && parts[1].compareTo("*")!=0){

permissions.remove(permissions.get(v));//remove it to calculate the new one disclose group

int x1 =
Integer.parselnt(splited[2]);

int x2 =
Integer.parselnt(parts[1]);

int

sum=x1+x2;

permissions.add("disclose "+parts[0]+" "+sum);
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}

else{
Ilif  the
new group we will add has * then we just add it
/land we

dont need to do any calculations

if(parts[1].compareTo("*")==0){

permissions.remove(permissions.get(v));//remove it to calculate the new one disclose group

permissions.add("disclose "+parts[0]+" "+parts[1]);

}
break://need

break
}

}
/fif its the first we just add the

disclose group and the number of possible disclosures
if(flag==0){
String permm="disclose
"+parts[0]+" "+parts[1];

permissions.add(permm);

flag=0;
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count=0;
¥
¥
for (i=0;i<children.getLength();i++) {
child = children.item(i);
if (child.getNodeType()==1)
permission_extraction_relation((Element)child,doc,set_of groups, permissions);
}

return permissions;

//compare system and policy permissions
public static  String compare_permissions(  ArrayList<String>  system,
ArrayList<String> policy){
/I System.out.printin("POLICY=="+policy+" SYSTEM==="+system);
int flag=0;
String result=""";
String fot[]=new String[3];
for(int i=0; i<system.size(); i++){
//System.out.printIn(*"systemmmmm=="+system.get(i));
if(system.get(i).matches(".*[a-z].*")){//ean den einai empty to
string
/ISystem.out.printIn("IN");
/ISystem.out.printin(“policy=="+policy+"

system="+system.get(i));

/ISystem.out.printin("ddd="+policy.contains(system.get(i)) );
[Isystem.get(i)
fot=system.get(i).split("[\\s]");
[* for(int t=0; t<fot.length; t++){
System.out.printIn("fotttttt="+fot[t]);
}*

if(fot.length==2){
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system.set(i, fot[fot.length-1]);
}
if (policy.contains(system.get(i)) ){
if(system.get(i).contains("disclose") &&

policy.contains(*nondisclose™) ){

else{
//System.out.printin("AAAAA");

flag=1;
//System.out.printIn("\n\n"+policy+" >=
"+system);
}
}
else{
flag=0;
/ISystem.out.printin("BBBB");
/[System.out.printIn(*\n\n"+policy+" <
"+system);
break;
}
}
¥
if(flag==0){
result="\n\n"+policy+" < "+system;
result+="To sistima den ikanopoia tin politiki";
/I System.out.printin(*\n\n"+policy+" < "+system);
Il System.out.printin("To sistima den ikanopoia tin politiki");
¥
else{

result="\n\n"+policy+" >= "+system;
result+="To sistima ikanopoia tin politiki";
/ISystem.out.printIn(*\n\n"+policy+" >= "+system);

//System.out.printIn("To sistima ikanopoia tin politiki");
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}

return result;
/ISystem.exit(0);

public static void policy_parse( ){
try {
sistima[] set=  system_parse ();
File filel = new File("centralized_policy.xml");/*get the privacy
policy xml file*/
DocumentBuilderFactory
dbf=DocumentBuilderFactory.newlnstance();
DocumentBuilder dBuilderl = dbf.newDocumentBuilder();/* Set up the
parser*/
Document doc_privacy_policy =

dBuilderl.parse(filel);/*parse the xml file*/

doc_privacy_policy.getDocumentElement().normalize();/*Normalize the XML Structure*/

/*IGNORING WHITESPACES for doc_privacy_policy*/
XPathFactory xpathFactory = XPathFactory.newlnstance();
[*XPath to find empty text nodes.*/
XPathExpression xpathExp =
xpathFactory.newXPath().compile(*//text()[normalize-space(.) = "]");
NodeL.ist emptyTextNodes = (NodeL.ist)
xpathExp.evaluate(doc_privacy_policy,
XPathConstants. NODESET);
/*Remove each empty text node from document*/
for (int i = 0; i < emptyTextNodes.getLength(); i++) {
Node emptyTextNode = emptyTextNodes.item(i);

emptyTextNode.getParentNode().removeChild(emptyTextNode);
}
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change_tags(doc_privacy_policy.getDocumentElement(),doc_privacy policy);//change  the
tags
//System.out.printin("\n\nTRAVERSEEEEEEEEEEE");

/[TreeTraverse(doc_privacy_policy.getDocumentElement(),doc_privacy_policy);
well_formed_policy (doc_privacy_policy);/*check if the set of

policies are well formed*/

ArrayList<String> set_of_groups = new ArrayList<String>();//set of
groups given as argument
ArrayList<String> current_groups = new
ArrayList<String>();//groups are in the tree
ArrayList<String> permissions=new
ArrayList<String>();//permissions extracted
String result=""";
Il set_of groups.add("ETP");
//set_of_groups.add("OBE");
/Iset_of_groups.add(*“car");
//set_of groups.add("PA");
//set_of groups.add(*home");
//set_of _groups.add("GPS");
//set_of _groups.add("SC");
System.out.printIn(*\n ------ Policy permissions are------ "),
for(int f=0; f<set.length; f++){
if(!set[f].groups.isEmpty()){
set_of _groups.addAll(set[f].groups);

current_groups=find_current_groups_inthetree(doc_privacy_policy.getDocumentElement(),d

oc_privacy_policy,current_groups);

check_if_groupset_isok(set_of groups,current_groups);

permissions=permission_extraction_relation(doc_privacy_policy.getDocumentElement().get

FirstChild(),doc_privacy_policy,set_of groups,permissions);
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// Display the contents of the array list
for(int x=0; x<set_of groups.size(); x++){
System.out.print(set_of_groups.get(x));
if(set_of_groups.size()-1!'=x){
System.out.print(*". *);
}
}

System.out.printin(permissions);

}

//System.out.printIn(*"*****\n\nsystem

if(1set[f].com.isEmpty()){

result+=compare_permissions(set[f].com,permissions);

set_of groups.clear();
current_groups.clear();

permissions.clear();

}

System.out.printin(result);

/[final_permission_extraction(doc_privacy_policy.getDocumentElement(),doc_privacy_polic

y,set_of groups,permissions,current_groups);

} catch (Exception e) {
System.out.printin(e.getMessage());

[*Main*/
public static void main(String[] args) {
policy_parse();
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/*end main*/

}
Hopaptmuae B-k®owkes 7Yy TNV  KAGon TOVL

GULOTI|LOTOS

270 TOPAPTNHO ALTO TOPOVGLALETOL O KMOTKOS Y10, TNV KAAGT TOV GLUGTHUATOG

package diplomatiki;
import java.io.File;

import java.io.lOException;

import javax.xml.parsers.DocumentBuilder;

import javax.xml.parsers.DocumentBuilderFactory;
import javax.xml.parsers.ParserConfigurationException;
import javax.xml.xpath.XPath;

import javax.xml.xpath.XPathConstants;

import javax.xml.xpath.XPathExpression;

import javax.xml.xpath.XPathExpressionException;

import javax.xml.xpath.XPathFactory;

import org.w3c.dom.Document;
import org.w3c.dom.Element;

import org.w3c.dom.NamedNodeMap;
import org.w3c.dom.Node;

import org.w3c.dom.NodeL.ist;

import org.xml.sax.SAXEXxception;

import java.text.DateFormat.Field;
import java.util. ArrayL.ist;

import java.util.Arrays;

import java.util. HashMap;

import java.util.HashSet;

import java.util.Collections;

import java.util.List;
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import java.util.Listlterator;
import java.util.Map;
import java.util.lterator;
import java.util.Set;

import java.util.Stack;

import java.lang.Object;

public class sistima {

static int group=0, name=0, type=0, repl=0, subj=0, obj=0,
nil=0,proccess=0,parP=0,resGP=0;

Il Create new HashMap with key String and value String.

static HashMap<String, String> hash = new HashMap<String, String>();

ArrayList<String> Perms = new ArrayList<String>();

static ArrayList<String> basetypes = new ArrayList<String>();

static HashMap<String, List<String>> compare= new HashMap<String, List<String>>();

ArrayList<String> com = new ArrayList<String>();

ArrayList<String> groups = new ArrayList<String>();

String base_type=null;

static int pos=0;

static int poss=0;

static int count=0;

public static sistima[] initialization(){
sistima [] final_permissions = new sistima[10];
for(inti =0; i < final_permissions.length; i++) {
final_permissions[i] =new sistima();
final_permissions[i].base_type=null;
for(int j=0; j<compare.size(); j++){

final_permissions[i].compare.put(null, null);

¥

return final_permissions;
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public static sistima ] system_parse () throws ParserConfigurationException,
SAXException, IOException, XPathExpressionException{
File file = new File("system_parse.xml");/*get the system xml file*/
DocumentBuilder dBuilder =
DocumentBuilderFactory.newlnstance().newDocumentBuilder();/* Set up the parser*/
Document doc_system = dBuilder.parse(file);/*parse the xml file*/
doc_system.getDocumentElement().normalize();/*Normalize the XML Structure; It's just

too important !1*/

unique_tag(doc_system.getDocumentElement(),doc_system);/*make tag uniques*/
sistima [] final_permissions = new sistima[10];//domi 1

sistima [] parP_permissions = new sistima[10];

sistima [] policy_setofgroups = new sistima[10];

sistima[] thita_permissions=new sistima[10];

final_permissions=initialization();

parP_permissions=initialization();

policy_setofgroups=initialization();

thita_permissions=initialization();

PostOrderTraversal(doc_system.getDocumentElement(),doc_system,final_permissions,parP_
permissions);

System.out.printIn(*\n------ System permissions are------ ™)

System.out.print("®=");

Stack s= new Stack();

ArrayList<String> nodename = new ArrayList<String>();

ArrayList<String> nodepermission = new ArrayList<String>();

ArrayList<String> set = new ArrayList<String>();

diasxisi(doc_system.getDocumentElement(),doc_system,s,nodename,nodepermission,set,poli

cy_setofgroups,thita_permissions);

List<String> list = new ArrayList<String>(s);
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for (String y : list){
String[] split = y.split("[:]");
for(int j=0; j<split.length; j++){

if(j==0}{
nodename.add(split[j]);

}

else{

nodepermission.add(split[j]);

List<String> p=new ArrayL.ist <String>();
thita_permissions[poss].groups.addAll(nodename);//kanw  add px to

ETP,PA

String splited2[]=new String[8];
[******[ String bpolitiki="Loc";

String[] part = nodepermission.toString().split("(?<=\D)(?=\\])");
for(int r=0; r<part.length; r++){
//System.out.printin("QQQQ="+part[r]);
if(part[r].contains(bpolitiki)){//we get the permissions that has the
base type of policy
/ISystem.out.printin("AAAAA="+part[r]);

String strp = part[r].replace("[", "$").replace("]", ".");
splited2=strp.split("[$.,]");
/[System.out.printin("PART=="+Arrays.toString(splited2));

}

for(int i=0; i<splited2.length; i++){
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if('basetypes.contains(splited2[i]) && splited2[i]!=" "){//ean den einai

base type
//System.out.printin("CCCC="+splited2[i]);
thita_permissions[poss].com.add(splited2[i]);

¥
poss++;
policy_setofgroups[pos].Perms.addAll(nodename);
System.out.print("<");
for(int k=0; k<nodename.size(); k++){
System.out.print(nodename.get(k));
if(nodename.size()-1!=Kk){

System.out.print(". );

}
System.out.print(*", ");
for(int k=0; k<nodepermission.size(); k++){
System.out.print(nodepermission.get(k));
if(nodepermission.size()-1!=k){

System.out.print(". ");

System.out.printin(*>");

return thita_permissions;

/*modify tags to be unique*/
private static void unique_tag(Node node,Document
XPathExpressionException {
inti=0;
Node child = null;

NodeList children = null;

children = node.getChildNodes();

[*print children of a specific node*/
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for(int p=0; p<children.getLength(); p++){
if(children.item(p).getNodeName()!="#text"){

if(children.item(p).getNodeName().compareTolgnoreCase("group™)==0){
if (children.item(p) instanceof Element) {
String toTag_temp = String.valueOf(group);
String toTag=children.item(p).getNodeName().concat(toTag_temp);
Element elem = (Element)children.item(p);
doc.renameNode(elem, elem.getNamespaceURI(), toTag);

group++;

}

if(children.item(p).getNodeName().compareTolgnoreCase("name")==0){
if (children.item(p) instanceof Element) {
String toTag_temp = String.valueOf(name);
String toTag=children.item(p).getNodeName().concat(toTag_temp);
Element elem = (Element)children.item(p);
doc.renameNode(elem, elem.getNamespaceURI(), toTag);

name++;

}
if(children.item(p).getNodeName().compareTolgnoreCase("type™)==0){

if (children.item(p) instanceof Element) {
String toTag_temp = String.valueOf(type);
String toTag=children.item(p).getNodeName().concat(toTag_temp);
Element elem = (Element)children.item(p);
doc.renameNode(elem, elem.getNamespaceURI(), toTag);

type++;

}
if(children.item(p).getNodeName().compareTolgnoreCase("repl™)==0){

if (children.item(p) instanceof Element) {
String toTag_temp = String.valueOf(repl);
String toTag=children.item(p).getNodeName().concat(toTag_temp);
Element elem = (Element)children.item(p);

doc.renameNode(elem, elem.getNamespaceURI(), toTag);
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repl++;

}
if(children.item(p).getNodeName().compareTolgnoreCase("subj")==0){

if (children.item(p) instanceof Element) {
String toTag_temp = String.valueOf(subj);
String toTag=children.item(p).getNodeName().concat(toTag_temp);
Element elem = (Element)children.item(p);
doc.renameNode(elem, elem.getNamespaceURI(), toTag);
subj++;
}

}
if(children.item(p).getNodeName().compareTolgnoreCase("obj")==0){

if (children.item(p) instanceof Element) {
String toTag_temp = String.valueOf(obyj);
String toTag=children.item(p).getNodeName().concat(toTag_temp);
Element elem = (Element)children.item(p);
doc.renameNode(elem, elem.getNamespaceURI(), toTag);

obj++;

}
if(children.item(p).getNodeName().compareTolgnoreCase("nil")==0){

if (children.item(p) instanceof Element) {
String toTag_temp = String.valueOf(nil);
String toTag=children.item(p).getNodeName().concat(toTag_temp);
Element elem = (Element)children.item(p);
doc.renameNode(elem, elem.getNamespaceURI(), toTag);

nil++;

¥

if(children.item(p).getNodeName().compareTolgnoreCase("proccess™)==0){
if (children.item(p) instanceof Element) {
String toTag_temp = String.valueOf(proccess);
String toTag=children.item(p).getNodeName().concat(toTag_temp);
Element elem = (Element)children.item(p);

doc.renameNode(elem, elem.getNamespaceURI(), toTag);
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proccess++,

}
if(children.item(p).getNodeName().compareTolgnoreCase("parP™")==0){

if (children.item(p) instanceof Element) {
String toTag_temp = String.valueOf(parP);
String toTag=children.item(p).getNodeName().concat(toTag_temp);
Element elem = (Element)children.item(p);
doc.renameNode(elem, elem.getNamespaceURI(), toTag);

parP++;

¥
if(children.item(p).getNodeName().compareTolgnoreCase("resGP")==0){

if (children.item(p) instanceof Element) {
String toTag_temp = String.valueOf(resGP);
String toTag=children.item(p).getNodeName().concat(toTag_temp);
Element elem = (Element)children.item(p);
doc.renameNode(elem, elem.getNamespaceURI(), toTag);

resGP++;

}
}
for (i=0;i<children.getLength();i++) {
child = children.item(i);
if (child.getNodeType()==1) unique_tag((Element)child,doc);

public static boolean check_if _isempty( sistima [] final_permissions){
boolean answer=false;
for(int x=0; x<final_permissions.length; x++){
if(final_permissions[x].base_type!=null){
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answer=true;

}

return answer;

/ladiazo ti domi me ta base type kai ta permissions
public static void make_empty(sistima [] final_permissions){
for(int x=0; x<final_permissions.length; x++){
final_permissions[x].base_type=null;

final_permissions[x].Perms.clear();

public static void diasxisi(Node node,Document doc,Stack s,ArrayList<String>
nodename,ArrayList<String>  nodepermission,ArrayList<String>  set,  sistima []

policy_setofgroups,sistima [] thita_permissions) throws XPathExpressionException{

if (node == null || node.getNodeName() == null)

return;

// Do PostOrder on all children
diasxisi(node.getFirstChild(),doc,s,nodename,nodepermission,set,
policy_setofgroups,thita_permissions);

/ Now that all children were traversed, process the current node:
if(node.getNodeName()!="#text"){

XPath xpath = XPathFactory.newlnstance().newXPath();
XPathExpression expression =
xpath.compile("//"+node.getNodeName()+"/text()[1]");
NodeList nodes = (NodeList) expression.evaluate(doc.getDocumentElement(),
XPathConstants.NODESET);
if(node.getNodeName().contains("group™)){
s.push(nodes.item(0).getNodeValue());

NodeL.ist children= node.getParentNode().getChildNodes();
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for(int x=0; x<children.getLength(); x++){
if(children.item(x).getNodeName().contains("parP™)){
List<String> list = new ArrayList<String>(s);

for (String y : list){

String[] split = y.split("[:]");
for(int j=0; j<split.length; j++){

if(j==0){
nodename.add(split[j]);

}

else{

nodepermission.add(split[j]);

¥
List<String> p=new ArrayL.ist <String>();

/Ireplace special characters like [ and ]

//System.out.printin("PART=="+Arrays.toString(part));
/IString str = nodepermission.toString().replace("[", "$").replace("]", ".");
/IString splited1[]=str.split("[$.,]");
thita_permissions[poss].groups.addAll(nodename);//kanw add px to
ETP,PA
String splited2[]=new String[8];
[******[ String bpolitiki="Loc";

String[] part = nodepermission.toString().split("(?<=\D)(?=\\])");
for(int r=0; r<part.length; r++){
[ISystem.out.printin("QQQQ="+part[r]);
if(part[r].contains(bpolitiki)){//we get the permissions that has
the base type of policy
/ISystem.out.printin("AAAAA="+part[r]);
String strp = part[r].replace("[", "$").replace("T", ".");
splited2=strp.split("[$.,]");
/ISystem.out.printin("PART=="+Arrays.toString(splited2));

}
99



for(int 1=0; i<splited2.length; i++){
if('basetypes.contains(splited2[i]) && splited2[i]!=" "){//ean
den einai base type
/ISystem.out.printin("CCCC="+splited2[i]);

thita_permissions[poss].com.add(splited2[i]);

}

/*******/

//System.out.printin("FFFFFFFFFFF=="+Arrays.toString(splitedl));
[* for(int i=0; i<splitedl.length; i++){
if('basetypes.contains(splited1[i])){//ean den einai base type

thita_permissions[poss].com.add(splited1[i]);

}
¥
pOSS++;
policy_setofgroups[pos].Perms.addAll(nodename);
pOS++;
System.out.print("<");
for(int k=0; k<nodename.size(); k++){
System.out.print(nodename.get(k));
if(nodename.size()-1!=Kk){

System.out.print(". ");

}
System.out.print(", );
for(int k=0; k<nodepermission.size(); k++){
System.out.print(nodepermission.get(k));
if(nodepermission.size()-1!'=k){

System.out.print(". ");

¥

System.out.printin(">");
nodename.clear();

nodepermission.clear();
100



s.pop();

}

// Do PostOrder on following siblings

diasxisi(node.getNextSibling(),doc,s,nodename,nodepermission,set,policy _setofgroups,thita_
permissions);

}

public  static void PostOrderTraversal(Node node,Document  doc,sistima[]

final_permissions,sistima[] parP_permissions) throws XPathExpressionException{

boolean
found=false,found_access=false,found_write=false,found_disclose=false,found_basetype=fal
se;

NodeL.ist parent_children=null;

String name=null, obj=null,var="";

int cont;

if (node == null || node.getNodeName() == null)

return;

/I Do PostOrder on all children
PostOrderTraversal(node.getFirstChild(),doc,final_permissions,parP_permissions);
/I Now that all children were traversed, process the current node:
if(node.getNodeName()!="#text"){
XPath xpath = XPathFactory.newlnstance().newXPath();
XPathExpression expression =
xpath.compile("//"+node.getNodeName()+"/text()[1]");
NodeList nodes = (NodeList) expression.evaluate(doc.getDocumentElement(),
XPathConstants.NODESET);
//System.out.printIn(*name=="+node.getNodeName()+"
attribute=="+nodes.item(0).getNodeValue());

//add the g attributes to hashmap
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if(node.getNodeName().contains(*'g_attributes™)){
XPath xpathy = XPathFactory.newlInstance().newXPath();
XPathExpression expressiony =
xpathy.compile("//"+node.getNodeName()+"/text()[1]");
NodeList nodesy = (NodeList) expressiony.evaluate(doc.getDocumentElement(),
XPathConstants. NODESET);
String split[]J=nodesy.item(0).getNodeValue().split("[:,]");
for(int x=0; x<split.length; x=x+2){
hash.put(split[x],split[x+1]);//add the chanel and the type to the hashmap

if(node.getNodeName().contains(*"base_type™)){
XPath xpathy = XPathFactory.newlnstance().newXPath();
XPathExpression expressiony =
xpathy.compile("//"+node.getNodeName()+"/text()[1]");
NodeList nodesy = (NodeList) expressiony.evaluate(doc.getDocumentElement(),
XPathConstants. NODESET);
String split[]J=nodesy.item(0).getNodeValue().split("[\\s]");
for(int y=0; y<split.length; y++){
basetypes.add(split[y]);

/*action to get the type of channels and construct I“*/
if(node.getNodeName().contains("name™)){
name=nodes.item(0).getNodeValue();
/*get the children of parent nod to find the tag type so we can know the
* type of name*/
parent_children=node.getParentNode().getChildNodes();
for (int j = 0; j < parent_children.getLength(); j++){
if(parent_children.item(j).getNodeName().contains("type™)){
XPath xpathy = XPathFactory.newInstance().newXPath();
XPathExpression expressiony =

xpathy.compile("//"+parent_children.item(j).getNodeName()+"/text()[1]™);
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NodeL.ist nodesy = (NodeL.ist)
expressiony.evaluate(doc.getDocumentElement(), XPathConstants.NODESET);

hash.put(name,nodesy.item(0).getNodeValue());//add the chanel and the
type to the hashmap

}

}

/*if the nodename is obj then we want to get the type of obj to construct I */
if(node.getNodeName().contains(*'obj™)){
obj=nodes.item(0).getNodeValue();
*get the children of parent node of <obj> to find the tag <type> so we can know
the
* type of <obj>*/
parent_children=node.getParentNode().getChildNodes();
for (int j = 0; j < parent_children.getLength(); j++){
if(parent_children.item(j).getNodeName().contains("type™)){
XPath xpathx = XPathFactory.newlInstance().newXPath();
XPathExpression expressionx =
xpathx.compile(*//"+parent_children.item(j).getNodeName()+"/text()[1]™);
NodeL.ist nodesx = (NodeL.ist)
expressionx.evaluate(doc.getDocumentElement(), XPathConstants.NODESET);
/[System.out.printin("OBJ=="+obj+"

hash.put(obj,nodesx.item(0).getNodeValue());

/*if the tag name is <in> we get the type and we check if is base type we
* add the permission READ,otherwise we add the permission ACCESS*/
if(node.getNodeName().contains(*'in™)){

NodeList children=node.getChildNodes();

[*gets the children of tag <in>*/

for (int i = 0; i < children.getLength(); i++){

/*if one of <in> children it's <type> then we get its text value*/
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if(children.item(i).getNodeName().contains(* type™)){

XPath xpathl = XPathFactory.newlInstance().newXPath();

XPathExpression expressionl =
xpathl.compile(*//"+children.item(i).getNodeName()+"/text()[1]™);
NodeL.ist nodesl = (NodeL.ist)

expressionl.evaluate(doc.getDocumentElement(), XPathConstants. NODESET);

[*if the type does not contain "[" mean that is a base type*/
if(nodesl.item(0).getNodeValue().contains("['")==false){

cont=0;

/[diatrexo ti domi gia na do an iparxei sto array to base type

for(int k=0; k<final_permissions.length; k++){

/lean to base type periexetai sti domi

if(final_permissions[k].base_type!=null){

if(final_permissions[k].base_type.equals(nodesl.item(0).getNodeValue())){
/lean iparxei to base type sti domi tote pao sti thesi t pinaka p einai to
base type
/lkai apla elegxo ean sto arraylist tou iparxei to read
/lean to read den iparxei tote to prostheto kai vgeno apo to loop
if('final_permissions[k].Perms.contains("read™)){
final_permissions[k].Perms.add("read");
found=true;
cont=k;
break;
}
¥

/lean to base type den iparxei tote to prostheto kai prostheto kai sto arraylist
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/Ito read

if(found==false && !final_permissions[cont].Perms.contains(*read")){
final_permissions[cont].base_type=nodesl.item(0).getNodeValue();
final_permissions[cont].Perms.add("read");

}
[[for(int k=0; k<final_permissions.length; k++){
I System.out.printin("------ "+final_permissions[K].base_type+"
perms=="+final_permissions[k].Perms);
I}

¥
/lthe type is not a base type but is something like G[ti]
else{
cont=0;
/Iput the nodevalue in a string
String str=nodes1.item(0).getNodeValue();
IIreplace special characters like [ and ]
str = str.replace("[", " ").replace("]", " ");
String splited[]=str.split("[\\s]+");//split the string with delimiter //s
//if splited length is even number mean that we have something like G[t]
if(splited.length % 2==0){
//diatrexo ti domi gia na do an iparxei sto array to base type
for(int k=0; k<final_permissions.length; k++){
/lean to base type iparxei idi sti domi
if(final_permissions[k].base_type!=null){
if(final_permissions[k].base_type.equals(splited[splited.length-
1IDA
/lean iparxei to base type sti domi tote pao sti thesi t
pinaka p einai to base type
/Ikai apla elegxo ean sto arraylist tou iparxei to access
/lean to access den iparxei tote to prostheto kai vgeno apo to loop
if(*final_permissions[k].Perms.contains(*access")){
final_permissions[k].Perms.add(*access");
found_access=true;
cont=k;

break;
105



¥
}/end for

/lean to base type den iparxei tote to prostheto kai prostheto kai sto
arraylist
/Ito access
if(found_access==false &&
Ifinal_permissions[cont].Perms.contains("access™)){
final_permissions[cont].base_type=splited[splited.length-1];//add
base type
final_permissions[cont].Perms.add("access");//add access
}
I/ for(int k=0; k<final_permissions.length; k++){
I System.out.printin("tH111"+final_permissions[k].base_type+"
perms=="+final_permissions[k].Perms);
I}
}
}H/end else

}

}
Hiend if <in>

/*if the tag name is <out> we get the obj and we check if is base type we
* add the permission WRITE,otherwise we add the permission DISCLOSE G 1*/
if(node.getNodeName().contains(*out™)){

String splitt2[];
NodeL.ist children=node.getChildNodes();
/lgets the children of tag <out>
for (int i = 0; i < children.getLength(); i++){
//if one of <out> children it's <obj> then we get its text value
if(children.item(i).getNodeName().contains("obj™)){

XPath xpathl = XPathFactory.newInstance().newXPath();
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XPathExpression expressionl =
xpathl.compile(*//"+children.item(i).getNodeName()+"/text()[1]™);

NodeL.ist nodesl = (NodeList)
expressionl.evaluate(doc.getDocumentElement(), XPathConstants.NODESET);

/lelegxo to type tou obj apo to hashmap opou kratw ta types

/I Get values based on key

var= hash.get(nodes1.item(0).getNodeValue());

/Ivar is null means that we have base type
if(var==null){
cont=0;
/[diatrexo ti domi gia na do an iparxei sto array to base type

for(int k=0; k<final_permissions.length; k++){

if(final_permissions[k].base_type!=null){

/lean to base type iparxei idi sti domi

if(final_permissions[k].base_type.equals(nodesl.item(0).getNodeValue())){
/lean iparxei to base type sti domi tote pao sti thesi t pinaka p
einai to base type
/Ikai apla elegxo ean sto arraylist tou iparxei to write
/lean to write den iparxei tote to prostheto kai vgeno apo to loop
if(*final_permissions[k].Perms.contains(* write™)){
final_permissions[k].Perms.add(*write");

found_write=true;

cont=k;
break;
}
}
}
}/end for
/lean to base type den iparxei tote to prostheto kai prostheto kai sto arraylist
/Ito write
if(found_write==false &&

Ifinal_permissions[cont].Perms.contains("write")){
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final_permissions[cont].base_type=nodes1.item(0).getNodeValue();//add base type
final_permissions[cont].Perms.add("write");//add write
}
[[for(int k=0; k<final_permissions.length; k++){
/I System.out.printin("@@ @@ @ @"+final_permissions[k].base_type+"

perms=="+final_permissions[k].Perms);

I}

}
/Iwe dont have a base type but something like G[t]

else{
cont=0;
/Iput the nodevalue in a string
String str=var;
IIreplace special characters like [ and ]
str = str.replace("[", " ").replace("]", " ");
String splited[]=str.split("[\\s]+");//split the string with delimiter //s
//if splited length is even number mean that we have something like G[t]
if(splited.length % 2==0){
//diatrexo ti domi gia na do an iparxei sto array to base type
for(int k=0; k<final_permissions.length; k++){
if(final_permissions[k].base_type!=null |
final_permissions[k].base_type==""){
/lean to base type iparxei idi sti domi
if(final_permissions[k].base_type.equals(splited[splited.length-
IDX
found_basetype=true;
/Ipao kai vrisko ti thesi t arraylist p exo to permission
disclose G arithmos
for (int r = 0; r < final_permissions[k].Perms.size();

r++) {

splitt2=final_permissions[k].Perms.get(r).split("[\s]+");
/lean t prwto stoixio t split einai disclose kai to deutero

einai to G TOU G[t]
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/[diladi iparxei to permission disclose

if(splitt2[0].contains(*disclose™) &&
splitt2[1].compareTo(splited[splited.length-2])==0){
found_disclose=true;
if(splitt2[2].compareTo("*")!=0){
int

number=Integer.parselnt(splitt2[2])+1;

final_permissions[k].Perms.set(r,splitt2[0]+" "+splitt2[1]+" "+number);
break;

hy

hy

/[diladi iparxei to base type alla den iparxei to disclose
sta permissions
if(found_disclose==false ){
final_permissions[k].Perms.add("disclose
"+splited[splited.length-2]+" 1');

¥
}H/end for

/to base type den iparxei epomenws oute Kai to disclose iparxei
if(found_basetype==false ){
for(int c=0; c<final_permissions.length; c++){
if(final_permissions[c].base_type==null){
final_permissions[c].base_type=splited[splited.length-
1];//add base type
final_permissions[c].Perms.add("disclose
"+splited[splited.length-2]+" 1");//add disclose g1
break;
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}
[[for(int k=0; k<final_permissions.length; k++){
1 System.out.printin("*******"+final _permissions[k].base_type+"

perms=="+final_permissions[k].Perms);

I}

[*if the tag name is <repl> we just check if we have disclose G in the values
* of the hashmap and we put the * instead of the number */
if(node.getNodeName().contains(*repl™)){
/ldiasxizo gia kathe basetype p exo to arraylist t gia na do an exo mesa
disclose
for(int k=0; k<final_permissions.length; k++){
for(int e=0; e<final_permissions[k].Perms.size(); e++){
String
splitt[]=final_permissions[k].Perms.get(e).split("[\\s]+");
if(splitt[0].contains("disclose™)){
final_permissions[k].Perms.set(e, splitt[0]+" "+splitt[1]+"

porny.

/*if the tag name is <proccess> */
if(node.getNodeName().contains("proccess”)){

boolean answer= check_if_isempty(final_permissions);
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/lelegxo ean o pateras tou proccess einai to parP kai episis i domi 1 na min
einai adeia
if(node.getParentNode().getNodeName().contains("parP") &&
answer==true ){
boolean exist=false;
for(int k=0; k<final_permissions.length; k++){
for(int t=0; t<parP_permissions.length; t++){
/lean to base type iparxei idi sti domi 2 meta tha kitakso g ta
permissions
if(final_permissions[k].base_type!=null ){
if(parP_permissions[k].base_type!=null){

if(final_permissions[k].base_type.compareTo(parP_permissions[t].base type)==0 ){
/lean to permissions tis domis 1 den iparxei sto
permissions tis domis 2 tote ta prostheto
for(int s=0; s<final_permissions[k].Perms.size(); s++){
/lean i domi 2 den periexei to permission tis

domis 1 tote to prostheto

if('parP_permissions[t].Perms.contains(final_permissions[k].Perms.get(s))){

parP_permissions[t].Perms.add(final_permissions[k].Perms.get(s));

}

exist=true;

break;//afou vrika to base type p iparxei sti domi 2 vazo
ta analoga permissions

/Ik vgeno apo to loop

¥
¥

//den iparxei to base type sti domi 2 ara prosthero kai t base type kai ta
permissions
if(exist==false && final_permissions[k].base_type!=null){
for(int g=0; g<parP_permissions.length; g++){

if(parP_permissions[g].base_type==null){
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parP_permissions[g].base_type=final_permissions[k].base_type;

parP_permissions[g].Perms = (ArrayList<String>)
final_permissions[k].Perms.clone();
break;
¥
¥
break;
¥
¥
¥
¥

/ladiazo tin domi 1 otan tin kanw copy stin domi 2
make_empty(final_permissions);//adeiazo ti domi
/I for(int w=0; w<final_permissions.length; w++){
1 System.out.printin("##H#H##
base_type=="+final_permissions[w].base_type+" perms=="+final_permissions[w].Perms);
I}
[ffor(int r=0; r<parP_permissions.length; r++){
1
System.out.printIn("$$$$$$$"+parP_permissions[r].base_type+"

perms=="+parP_permissions[r].Perms);

I}
}
/lean o pateras tou <proccess> einai to resGP kai i domi 1 den einai adeia
if(node.getParentNode().getNodeName().contains(""resGP") &&

answer==true ){
/Ipare ta paidia tou resgp
NodeList resgp_children= node.getParentNode().getChildNodes();
for(int r=0; r<resgp_children.getLength(); r++){

/Ivres to paidi t resgp p onomazetai group
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if(resgp_children.item(r).getNodeName().contains(*group™)){
XPath Xpatha =
XPathFactory.newlnstance().newXPath();
XPathExpression expressiona =
xpatha.compile("//"+resgp_children.item(r).getNodeName()+"/text()[1]™);
NodeL.ist nodesa = (NodeL.ist)
expressiona.evaluate(doc.getDocumentElement(), XPathConstants. NODESET));,
String value=""",

for(int h=0; h<final_permissions.length; h++){

/[System.out.printIn(*'~~~~~~~~ "+final_permissions[h].base_type+"
perms=="+final_permissions[h].Perms);

if(final_permissions[h].base_type!=null){

value=value+final_permissions[h].base_type+final_permissions[h].Perms;

hy

resgp_children.item(r).setTextContent(nodesa.item(0).getNodeValue()+":"+value);
XPath xpathx = XPathFactory.newInstance().newXPath();
XPathExpression expressionx =
xpathx.compile("//"+resgp_children.item(r).getNodeName()+"/text()[1]");
NodeL.ist nodesx = (NodeL.ist)
expressionx.evaluate(doc.getDocumentElement(), XPathConstants.NODESET);
/[adeiazo ti domi 1
make_empty(final_permissions);
/ffor(int w=0; w<final_permissions.length; w++){
I System.out.printin("###H#H
base_type=="+final_permissions[w].base_type+" perms=="+final_permissions[w].Perms);

In
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/lean to nodename einai <parP> kai i domi 2 na min einai adeia
if(node.getNodeName().contains(*parP") && check_if_isempty(
parP_permissions)==true){
String value=""",
for(int h=0; h<parP_permissions.length; h++){

/[System.out.printIn(*'~~~~~~~~ "+parP_permissions[h].base_type+"
perms=="+parP_permissions[h].Perms);
if(parP_permissions[h].base_type!=null){

value=value+parP_permissions[h].base_type+parP_permissions[h].Perms+".";

¥
¥

node.setTextContent(value);
XPath xpathx = XPathFactory.newlnstance().newXPath();
XPathExpression expressionx =
xpathx.compile(//"+node.getNodeName()+"/text()[1]"™);
NodeList nodesx = (NodeL.ist) expressionx.evaluate(doc.getDocumentElement(),
XPathConstants. NODESET);
/ladeiazo ti domi 2
make_empty(parP_permissions);
/[ for(int w=0; w<parP_permissions.length; w++){
1 System.out.printin(“###HH##
base_type=="+parP_permissions[w].base_type+" perms=="+parP_permissions[w].Perms);

I}

/len to nodename einai<resGP>
if(node.getNodeName().contains("resGP")){
/Ipare ta paidia tou resGP
NodeL.ist children=node.getChildNodes();
for(int x=0; x<children.getLength(); x++){

if(children.item(x).getNodeName().contains("parP")){
XPath xpathx = XPathFactory.newlInstance().newXPath();
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XPathExpression expressionx =
xpathx.compile(*//"+children.item(x).getNodeName()+"/text()[1]™);
NodeL.ist nodesx = (NodeList)
expressionx.evaluate(doc.getDocumentElement(), XPathConstants.NODESET);
for(int j=0; j<children.getLength(); j++){
if(children.item(j).getNodeName().contains("group™)){
XPath xpatha =
XPathFactory.newlnstance().newXPath();
XPathExpression expressiona =
xpatha.compile("//"+children.item(j).getNodeName()+"/text()[1]™);
NodeList nodesa = (NodeList)
expressiona.evaluate(doc.getDocumentElement(), XPathConstants.NODESET));

children.item(j).setTextContent(nodesa.item(0).getNodeValue()+":"+nodesx.item(0).getNode
Value());
XPath xpathe = XPathFactory.newlnstance().newXPath();
XPathExpression expressione =
xpathe.compile("//"+children.item(j).getNodeName()+"/text()[1]™);
NodeL.ist nodese = (NodeL.ist)
expressione.evaluate(doc.getDocumentElement(), XPathConstants. NODESET));

}

¥

// Do PostOrder on following siblings

PostOrderTraversal(node.getNextSibling(),doc,final_permissions,parP_permissions);

}

[*public  static void main(String[] args) throws ParserConfigurationException,
SAXException, IOException, XPathExpressionException{

system_parse();

IIpolicy_parse();}*/}
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