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IIEPIAHYH

Kwvotavtivog T'ewpyothog tov Oopb ko g Iwdvvag. MSc, Tunuo ITAnpogopiki,
Havemomuw loavvivav, lotviog, 2008. Awyeipion Zvuppalopévav ot IlepiBailovia
TMavtayot Iapdévrog Yroronopod. EmPrénoviag: Andéotorog Zappag.

Zxomdg g mapovoag dwtpng eivor n avantuén tov CoWSAMI, evég evdrbpeoov
Aoyopkod mov Oiver T Suvardémnra avanTving EPAPUOYDV Ol Omoieg &ival EVHUEPES
ocvpppalopévav kar ot omoieg Aewtovpyodv ot éva mepPadov maviayxod wapdvtog
vroAoywopov. e éva 1€tow nepiardov xdbe ovioTnta propei va £xel 10 pOAo £vo¢ Tapdov
cvuppalopévav 1 evég katavedmti coppalopévev 1 axdun ko tov dvo pali O ndpoyor
ocvpppalopévav TapEXoVV TS TANPOPOPIEG TOVE HECH MG 1| MEPWOCOTEPWV VANPECIUDV
Awdwcrvov. Kabe ypriotng propet va xabopicer ta copppalopeva na ta onoia svbwpsperal,
ta omoia opiloviar ocav €va ocvvolo amd WWTNTEG, Ot omoieg Afyovion SWdTNTEG
ovpgpalopivav. Or Wwmyteg cvpgppalopévav opyavavoviar and 10 XpNOT Ot OYECEK
ovugpalopévav. Kabe oxéon ocvuppalopévev yapaktmpiletar ané 10 dvopa g KXol 1o
oOvoro Tov Wwtitav g Ta cvopppalopeva amobnkevovian oty Pacn dedouévov tou
CoWSAMI, mov civar sykateoTnuévry OT OULOKEVT] TOV  TAPOYOV/KATAVAAWMTI
ovopppalopévav, ot mhewdes. H ovMoy] tmwdv yw T Wwwmteg xabe oxong
ovuppalopévav yivetan pe Paon kavoveg mov £YEL OPISEL O YPNOTHG KAt Ot O70IoL Eivar
anobnkevpévol kot avtoi ot Paon dedoptvav. O xavéveg avtoi avrictorilovv W ™MTES
TV OYECEQV CVUPPALOPEVAV GE AELTOVPYIEG TOV VTNPECIHV AWSIKTVOV TOL TTPOCPEPEL £vag
napoxog cvpppatopévev. H kKifjon tov Asitovpndv €xel ©G amoTEAECHN TNV EMOTPOPT
TWAOV Yo TG avtioroyes wwmreg. Ltdyog ivan va pmopovv ot yproteg va Oétovv SQL
gpomoelg oto CoWSAMI to omoio pe ™ opd Tov 1) evromilel mapdyovg mov propodv va
CUVEWPEPOUV pE oVpPpalOpeva oTov ERTAOVTIONS TV oYécewv cvpppalopivav nov opilel
0 ¥pNomg 2) cvMéyel Ta cupgpaldpueva amd avtovg, aveEapmnta Tov eidovg diemapng péow
™ omoiag mpoopépoviar 3) xuraoksvalel andvimon ota SQL epomipata pe Paon T
ocvpppalopeva.
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EXTENDED ABSTRACT IN ENGLISH

Georgoulas, Konstantinos. MSc, Computer Science Department, University of loannina,
Greece. June, 2008. Context Management in Pervasive Environment Computing. Thesis
Supervisor: Apostolos Zarras.

The rapid growth of wireless technology, coupled with advances in mobile computing
devices, such as PDA's and mobile telephones, have fundamentally changed the way of
designing and developing distributed systems. Current users of portable devices are increasing
rapidly and the use of applications in mobile networks is part of our everyday life.
Applications should not only be easy to use, but it should head towards the direction of
pervasive environment computing. In such environments applications should be available
everywhere at any time. For this reason the last few years an effort is undergone making these
environments capable of offering a more friendly interactive experience between user and
applications. In this effort context awareness contributes considerably, by enablihg
applications collecting information from their users’ environment and then adapt their
functionality according to its state, taking into account the increase of their effectiveness and
usability.

The aim of the present thesis is the development of COWSAMI, a middleware infrastructure
that enables the development of context aware applications in a pervasive environment. Main
characteristic of this middleware is that it allows the development of context aware
applications in environments where context providers join and leave continuously and
moreover, have limited calculating and communicating resources (e.g. battery, memory,
stocking spaces). Thus this particular middleware allows the development of context aware
applications in environments where context providers are quite heterogeneous. For example in
an environment such as a metropolitan wireless network, users roaming in it, which act as
context providers, use different type of devices (e.g. laptops, PDA's, mobile telephones) with
different operating systems, different programming languages but also with different



communication protocols. Furthermore, one important element of heterogeneity in such
environments is the existence of different interfaces of users’ applications which are used for
context gathering. Contemplating that semantically same context is provided from different
providers via different/several interfaces, it becomes perceptible how much heterogeneous is
such an environment and how difficult is the development of context aware applications.
CoWSAMI overcomes all the aforementioned difficulties and allows the development of

context aware applications in such environments.

Particularly, in COWSAMI each entity may play the role of a context provider, the role of a
context consumer or both. Context providers provide contextual information through one or
more Web services. Context is specified as a set of context attributes. Context attributes are
organised by the user in context relations. Each context relation is characterized by its name
and its attributes. Contextual information is stored in the database of CoWSAMI, which is
installed at the device of context provider/consumer, in form of tuples. The gathering of
values for the attributes of each context relation is based on rules that are user defined. Rules
are stored in the database and context attributes correspond to Web services operations using
those rules. Calling these operations has as a result the return of values for the corresponding
attributes. Our objective is that the users place SQL queries in CoWSAMI, which 1) locates
context providers that contribute with contextual information in the enrichment of context
relations that the user defines, 2) collects context from providers, despite of the interface
through which they offer it, 3) answers the SQL queries according to the contextual

information it gathers.
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KE®AAAIO 1. EIZATQI'H

1.1 Mavtayov [opdav Yroroyiopds xar Evipepdtyra Zopepalopévav
1.2 Aopsy g Awtpiiic

1.1. Havrayov Hapdv Yaoloniopds kar Evuepotiyra Zopgpalopévov

H paydaia e&EMEn ™ achpuatng TeXVOA0Yiag O GUVOLAOUS HE TO TAEOVEKTHAHATE TTOV
TapEXEL | APTIOT| POPNTAV GLGKEVAV, 6T Ta PDA’s kot T kivntd tidepdva, Exovv arhbier
pké tov Tpéno xartackevrig kol oxediaong katoveunuévev cvompdtov. Ze avtibeon pe
TOV- VIOAOYWOUO otV TepinTon evdg otabepod diktvov, ota acvppata diktva OAn 1M
Swdikacia voPEPEL and MEPOPISHOVG MOV TpokvILTOVY eEutiog TOV EAMRAV TOPV Ko
ekotiag Tov cvxvdv adlaydv oty Swbeopdéita Tv wOpwv avtdv. H texvoloyia tov
gvduipecov Aoywopkod tpoonddnoe va mapakdpyel avtég TG dvokorisg o va vrooTnpitet
0V KaTavepunpuévo violonopd o achppate 6iktve oTe ool VEAPYOVY MOAAEG KVNTEG
oVoKeVEG. AVTO TOL KATAQEPE TO EVOUAUEGO AOYICUIKO TAV VO KPOWEL TIC ASTTOUEPELES TV
Asrtovpyudv 1oV SKTHOL Kat VoL SDCEL TV EVKAIPI0, GTOVG TPOYPAPNOTIOTEG TV EPUPHOYDV
VO E0TUACOVV GTIV VAOTOINGT] TG EPappois avtig ked’ avtig. Mrmopel pe Tov 1pémo avTd
Vo @PEMBNKAY o1 EQappoYss 660V apoph TV E0KOAN avarTVEN 10V AAML avtd TALov dev
givar apketd. Ov onuepvol ypAoTEg PopnTtdV OVOKELAV avEdvovrar kadnpepvd pe
TaXUTaTOVg pUBUOVg Kal TALOV 1) XPNOT EPAPHOYDV G Kiviita diktua €xel prerl oxedov otV
kafnuepwvomta 6GAwv. Enopévag or epappoyég dev apkel va givar e0koAeg oTnv vAonoinon
006 0AMG 7mpémer va odedouv mpog TV katsvBuvon g dnuwovpyiog mepParioviev
navTaxov napdviog vwoAoyiopot. e £va 1€Tow REPPAIOV o1 Epapuoysc Tpémel va sivar
owbéoweg mavrod xar mwavta otov mepdAlovia xdpo Tmv yprotdv. Or yxpRoTes kot ot
VIOYPEDOEL TOVG GMOTEAOUV WALOV TO KEVIPIKO OTOrEio evOpépoviog evd TEXVIKA

Inmipato ko ovokevég mepvovv ot debtepn poipa. I'a To Adyo avtd dAlmote Ta TEAEUTOIn



xpdvia yivetar mpoondbewr mpokeybvov Ta TEPPAAAOVIO QUTA VO TPOSPEPOVV L MO
PUoWT) Kot Pt aAdnAenidpaon petaly YpNoTH Kot EPAPUOYQV.

Zmv mpoondbewr avt cvpPaker ompavnika 1 eviuepdmTa ovuppalouévev, dnhadn m
duvatémra tav epappoydv va cvAlEyouy Thnpopopics and 1o nepididov Tov YpHoTy KA
OTN CLVEYXEIR Va TTPOocappuoélovy TN AETovpyia TOVG aVAAOYR HE TNV KATACTAOT IOV EMKPATEL
O€ QUTO, PE YVOROVE TV aBENoT NG AROTEAECHATIKOTNTAS KAt TG XpnoTikdmTas Tove. [Na
va yivouvv Sumg mo cogn 6Aa Ta napaniva sivan anapainto va 508ei 0 opropds TG évvouag
ocvugpalépeva xar Kat’ enEKTACT] TOV EQPAPUOYAV 7OV VROSTNPILOUV EVIUEPOTNTA
ocvuppalopévav. Avatpéyoviag ato mapeAB6v evtomiloviar moAhoi Srwapopetikoi opropoi Y
70 TL Eivar copPpatopsva. Apyka cav ocvpppalopeva opictnkav [16] ol mAnpogopics Y T
Béon ko1 v tavtoTTa avBpdnwv Kat avikepévov ov Ppiokoviar xovid o Kamoov
kaBdg emiong xar ov adlayés mov ovuPaivouv o avtég. Apyotepa, ©¢ SUHEPALOMEVA
Bewpnbnke [15] omdnmote €ixe va kavel pe ™ Béom, 10 epPaidov, TV TAVTOTHTA KAl TOV
ypoévo evdg xpnom. AAAn mpooéyyion Bewpovoe cav cvpppaloucva [2] T cvotaTka
otoyeio Tov mepPaAloviog Tov XPRCTH 7oV 0 VIAoYIoTHG Yvdpie. Ev 7éAer 1 mo akpiftic
Kat cagrg Swtinmmon yw Tov Opo ocuvpuppalopsva [7] Afer 6t ocvmppalducva eivar
omowodnnote TAnpogopicg umopel va ypnowonomBolv i@ va  yapakmmpicovy TV
KaTGoTaOoT OVIOTNTOV, dnmg sivar éva dtopo, pw tomobesia 1| éva avrikeipevo, ol onoieg
givarl OYETIKEG ME TNV aAANAETIOPAOT] TOL YPAOTN e TNV EPAPUOYTH, CVMTEPAaUPavOpEVOD
TOV ¥PTOTN KAl TNG EPAPUOYTIS.

O o160 Mg mapovoag SwrpPrc eivar i avartvbn tov CoWSAMI, evdg evduipeoov
hoywopkod mov Oiver TN duvardmra avamtubng epappoyd®v ot omoieg Eival EVIHEPES
ovpppalopévav kKot o1 omoieg Asttovpyobv ot éva zmepBdAov maviayod zwapdviog
voAoywopov. Kopo yopaktnpioniké avtod Tov eviudpeoov Aoyiouikov givar 1 Suvatdémta
avartuing epappoyav pe eviuepdmra cvpppalopévev ot mepBdilovia 6mov o Tdpoyor
ocvpppalopévav ewépyoviar kat e&épyovial and to nepPdiiov cuvexds Kar enrAéov £xouvv
TMEPOPIWOUEVOVG VROAOYIOTIKOUG KAl EMKOWOVIOKOVG 7Opovg (m.y. pmotapia, pvium,
anofnkevtikovg yhpovg). Ilépav autod Ouwg 10 CUYKEKPWEVO EVOIAHESO AOYIGHIKO
EMTPEREL TV VAOTIOMOT] EPAPHOYDV OV efvan evijuepeg ocvpppalopévav ot repdiiovia
6mov 01 mapoyol cvpepalopévav eivar apketd avopowyeveic. Av yna mapdderypo BewpnBel
éva nepifarlov mov vroopiletar and éva pnrponoltixd acvpuato diktvo 6a napampndel

R




471 01 xpRoTEG TOL KIvOUVTOL PEGE GE 0VTO, 01 OR0I01 ATOTEAOUV TTAPOKOVG CUUPPALOpEVAV,
XPNOWOTO00V oVOKEVEC SIPOPETIKOV TOIOV (.. PoprTovg vIoAoywotés, PDA’s, kwvntd
MALQova) pe SQOPETIKA AstTovpyiKd cvotiuata 1 kabepio, pe Swpopetikic yAdooeg
TPOYPAUUOTIONOD YO TNV VAOTOINON TV ASTOVPYUOV TOVG GAAL Kat HE OPOPETIKE
npeTOKOAD emKowveviag. OAa avtd o mpoPrfuata, Aiyo €mg moAd avtpstomilovial and
TATPOPUES evOapEcoV Aoyopikod mov mponmbnkav tov CoWSAMI. Emmifov 6Awmv
aVTdOV OpUmG éva axdun 1o oNuavTKO oToysio avopoopoping tétowwy nepBalidvianv eivor
o1 Swgopetikéc diemagés (interfaces) mov wapéyovral and TG EPAPUOYES TAV YPNOTOV KoL OL
omoieg ypnoyomowtvrar yo. T cvAloyh Tev cupppalopévav. Av avalonotel kaveig 6T
propei va mapéyoviar onpacoroyikd b copppalopeva amd SpPopeTIKODG TAPOYOVS HE
dwgopeTikoy Tomov denapég yiverar avtnmtd wOCO avopowyevég eivor £va TéTow
neppdrlov ko OG0 SVCKOAD €ivar va avazrTuyBovv eQappoyEg EViUEPES GupPpalopivamv.
To CoWSAMI, mov wpoteiveTan o€ avuth ™ Swetpifn], mapakdunter OAsg Tig TpoavapepOeioes
duokolicg kor empénel T avarToén epappoydv pe evnpepdmra copugpalopévev ot TETow
nepailovia. Lta emdpeva kepaiow Ba yiver pa Teptypagt] TV Pacik®V cVCTATIKOV EVOS
tétowov nepididovtog, Bo meprypael pe avalvTikd TPOTO M CPYLTEKTOVIKT TOV EVIAUECOD
No'yl'cpucox’) TOV TPOTEIVETAL MG ADOT OT0 CuyKEKpipévo pdPAnua, Ba mapovcwctodv ot
TpémoL vAoToinoNG TV dopkdv otoyEeinvy kar Téhog Ba yiver afoAdynon mg Acttovpyioag Tov
eoTidlovrog oV amod0TIKOTNTA KoL T XPNOTIKOTITA TOV.

1.2. Aopi} 5 Awatpipnig
H moupovoe dwtpiffy amoteheizan omd 6 kepdioo. Xto Kepdhmo 2 mapovowdloviar ot

OTNUAVTIKOTEPES EPYOOIEG MOV £XoUv Yivel yw TNV vAomoinomn TAATPOpUAV evddpecov
Aonopkod pe otoéyo TNV avamrtuén spappoydv pe svnuepomnta cvpugpalopivav. O
TANPOPOPiEG 7OV avaivoviar Y KGO OwPOPETIK APOGEYYIOT, CVIYETDMONG TOV
PO PANUATOG £XOVV VA KAVOUV HE THV OPYITEKTOVIKY TNG EKACTOTE TPOTEWOHEVTG ADONG, HE
Tig ueBAdoVg cLAMOYNG TV SUpEPalopévav, PE TS TEXVIKES durxeiprong Tav cvuepalopivav
KaBhg xor pe to poviéha mov ypewfoviar ya tov kabopwopd kar amobfikevon Twv

SVRPPULOPEVDV.

210 Kepdharo 3 vrdpyer apxika n neptypagni tov WSAMI, 1o onoio eivar 10 vadPabpo yo
Vv avartuén tov evdudpecov Aoyopkod mov mpoteivetar o ot ™ dwrpipn. To WSAMI



givar pa dopn EVOIIUECOL AOYICHIKOD KUPIO XaPaxTHpwotikd G onoing €ivar 10 6T
vroompilel v avartuén vanpecudv AldikTOOV OF POPNTEG GLOKEVES Ot Omoieg £youv
TEPWOPICPEVOVG VILOAOYIOTIKOVG KL EMKOVAVIAKOVE TOPOVG. TN CuVEXEW TOV KEQaAaiov
napovouiletar avaivtik@ 10 CoWSAMI, 10 evddueco Aoywopké mov mpoteivetan ot
ovykexpyévn Swrpn g e Avom ywo v avartuén kal Aswovpyia EQUPHOYDV 7OV
dwbétovv evmuepdmta ocvpepalopivav. ‘Oleg o1 viMpesicg Tov TaPEYEL TO EVOGUESO
Aonoukd mEprypaeovIal AVaAVTIKG MG TPOG TOV TPOTO VAOTOINGCTIG TOVG aAME Kot @G APOG
15 AEITOVPYiEg OV TPOoPEpeL 1) kabeuid otov ypriom. Emiong, neprypaoetar n apyrrexrovikn
tov ka1 eneEnyovviar ov Paocwkés apyés oTig omoieg ompiletar xabOG Kar ot TEYVIKES
xaBopiopov Tav cupppalopévov alhd kot exeiveg ™G oVAADYAG Kat arobfKevoNG TOVG

To Kepdhowo 4 mepiéyer 1o amoteAéopata mov TPoEKuyav NETE omd TG MEWPWAPOTIKES
HETPNOELS TTOV £YIVAV KATE T GACT AEITOVPYING TOV TPOTEWOUEVOL EVIIGUESOV AOYISHIKOV.
Mo avadvtikd, 10 xepdiow avtd wepapPaver SwypappOTIKEG OREKOVICEW TWV
anoTEAEOpATOV Kol oxOAa oxeTikd pe v anddoon tov CoWSAMI énwg avt TpokvmTEL
petd ™ Selayayn Tov nepapdtav. To kpimpo mov emAéydnke Yo perétn mg an6édoong
tov CoWSAMI fjtav o xpdvog andkprong 1ov Pacwdv vanpeoudv tov. [1épav dpwg avtav
TOV PETPNOEOV TaPOLOUlETal KAl pua TPOTH MEALTN OYETIKG PE TN XPNOTIKOTNTA TOL
gvdidpecov Aoyopwod 1 omoin katd kOp0 Adyo ompiletan o YpHON TOV YPAPKOV
nepPadlovrog Siemagiic ov dnpwovpyNoTKE Y THV MO €0KOAN Kail OVCWOTIKY) XP1oT) TOV.
ITo ovykexpypéva, TapatiBEVTor GTATICTIKA CTOYEIR IOV TPOEKVYAV UETA OO RAVTIOEL, GE
gpOTNRATOAdYW. OV d08nKav ot S1IPopovs YPNOTEG MOV YPNOUONOINCAV TO EVOIAUESO
AOYWOUIKO. |

To Kepdhaw 5 nepréyer ypioweg odnyieg ywr v eykatdotaot kat yprion tov CoWSAMI.
IMepvapPaver Eva avalvTikd EYXEWISI0 £YKATATTAONG TOV EVOANESOD AOYIGHIKOV TO O7oi0
neprypaper Oheg TG evépyeieg amd T AMym péxpr TV EYKOTACTAON OAWV TV
TPOATAITOVHEVAV EQPAPUOYAV AoYopKoD pali pe Tig pubpicer mov anatrovvial Y avtés
ald xan Yo 70 Aerwovpywd cvomnue. ‘Oco ya Tov odnyd xpnomg aephapPaver mAnpn
TEPLYPAPT] TOV TPOTOV XPNOMG TOV YPaPKOD TEPIPEALOVTIOS TMV VTNPECUDV TOV EVOUIHESOV
AOYIOHIKOD ME CVYKEKPEVA MOPUdEIYHATA KOl YPOQIK] GREKOVION TG KATACTAOTC OV
Bpioxetat o kaBe nepinTmON, TPOKEWEVOL VO givan andovoTatn N TPATH ExAP EVOG xpoT
pe 10 CoWSAMI.
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To xepGharo 6 mpMdevsz T0, CLUZEPGONPATE 7OV TPOEKVYAV UETE TNV EXNOVIION TNg
ovyKekpiuévng epyaciog aAdld kot mBavég enekrdoes Tov CoWSAMI mov pmopodv vao
vAomomBovv 6o péddov.

O ivbs,
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KE®AAAIO 2. XXETIKH BIBAIOTPA®IA

2.1 Ewayaym

2.2 Apyuektovik

2.3 Evtomopdg INapdywv Zopepalopévav

2.4 Awdwaoio Zvihoyig Zvpppalopévav

2.5 Moviého KaBopopot Zvpppalopévev

2.6 M£6ooor Enctepyaciag Zvuppalopévav

2.7 Awgopég CoWSAMI omd ITporyyooueveg Hpooeyyioe

2.1. Ewayoyi

10 kepdhao avtd Ba mapovowototy Srdpopeg Tpooeyyioelg mov £xovv NdN Tpotabel ko
viomomBei v avamtuln epappoydv pe evnuepdtnta cvpepalopévav. [Ipdkerrar ya
SWPOPETIKEG TAUTPOPES TTOV £XOVV GTOYO VA SACOVV SUVATOTITA OTO YPOTN VO PROPEL pe
EVKOAD KOl amAO TPOTO VO. GUAAEYEL TATPOPOPiES OV aPopovv To TEPPAIlOV TOV KaL oT
OUVEXEW VO UTOPEL VO, TPOTIOTOIEL TH CUUTEPUPOPE TOV KL TT CUUTEPIPOPE TV EPAPPOYRV
T0V. ITig mopokdto mapaypdeovg Bo yiver avapopd otovg TPOTOVE pE TOVG OMOIOVG
gmwvyyavetor avtdg o otoYog ko Bo yivouv avepés ot dwpopés twv mpothoeswv. Iho
OVYKEKPWEVD, D0 TUPOVGGTOUV Ol APYITEKTOVIKEG TMV TPOTEWOUEVOV TAUTQOPUAV, Ol
TPOTOL PE TOVG OTOIOVG YIVETAL O EVIOTIOHOG TOV TapOY@OV TV CVUPPalopévav, To HOVTEAL
OV XpNoyonowvvior Yo TN dwyeipon ko anobfikevon Twv CVUPPALOHEVEV GAAG KAl O
Tpomog enelepyaciog TOvG.

Ipwv 6uwg and v mapovoiact Tav Moemv kahd sivon va yivel po avagopd o€ pua Koy
apytekrovikty [3] mov yphowonoweitan amd To Mo TOAL CLOTANATA KAl TAATPOPUES OV
viomovifnkav ta 1eAevtaio xpoévie. Mmopel ta emineda TG appitekTovViKig aQUTAG Ve
Swpépovv and cvomua o cvotnua oc Géuata oV £XOVV VA KGVOLV PE TO £VPOG TV



Acrtovpyudv Tov xGBe emnédov, T Béom eyxatdactacng Toug (m.y. ot PopnTovg § OF
KEVTPIKOUG VIOAOYVIOTEG) | TNV Ovopasia Tovg adhd oxeddv ravia vrdpyovv névie enineda.
And autd 0 YaUNAOTEPO £XEL VA KAVEL HE TOVG AOENTIPES, TO OEVTEPO HE TN GUAAOYN TWV
ovugpatopévav, o 1pito pe mv eayayn vymAdtepov emmédov cupppalopivev, 1o TETapto
pe v anoBriksvomn xat dwyeipon 1@V cVuPPalopivav Kol TO MEPNTO HE TS EQPAPHOYES
avtég xabavtés. Ileprypapoviag avalvtikdtepa v apytextovik akilet va avapepbel 6T 1o
npOTo €Eminedo amoteAeitan cuviBog and pw cvldoyy asOnTipwv eite puowbdv Eite
EKOVIK@V Eite Aoywdv. O eikovikoi awstntipeg etvan epuppoyés f| vampesieg mov napéyovv
TPWTOYeEVT) dedopéva evéd ol hoyikol acBntipeg eival EQappoyEg Tov TapPEXYOUV VYMAOTEPOL
emtédov mAnpoopia ocvvdvalovrag dedopéva amd PLOIKOVS Kat EKOVIKOLG atobnmpeg pali
ue emmifov mAnpogopia and Paoeis dedopévav. To devepo eminedo sivar vrevBuvo M ™
oviloyn twv cvuppalouévav. Xpnoywonowi tovg katdAiniovg odiryovg (device drivers) yw
™mv nepintocn cvlloyig cvpppaloptvav omd puokovg awtnmipes | API’s na v
REPINTWOY SLVAAOYNG Supppalopévav amd exovikovg 1 Aoykovg awbnmpec. To tpito
eninedo 10 omoio Aéyetan eminmedo Ilpoemelepyaoiog, dev viomoieiton o kdbe Sopun ardd
okomdg Tov givar N eEaywyn vynAdtepov emmédov ovpepalopivav cuvdvaloviag o
dedopéva mov cvAALyoviar and 1o devtepo eminedo. To exinedo amobikevons kar Siayeipions
OPYOVAVEL TA CUYKEVIPOUREVA SURPPalOPEVa KAt TA TPOSPEPEL GTO XPNOTN HEGH MRS KOVTG
Sienapnc. O ypfiomg pmopei va Aafer avtd Ta cvpppalopeva eite pe odyypovo eite pe
aotyxpovo 1pdmo. TNV PO TEPITTOOT) 0 XPNOTNG {NTd KaBe Popl HEGH OTOPAKPLOUEVEV
KMoEQV TV EVIUEPOON YW Kamow aAiayn mov owvéfn oto mepfdAdov oV evd ot
devtepn mepimton SNAdvVEL pa popd to evdwPépov Tov YW xdmow cuvpgpalipeva kat
svHepGVETOL aVTONATA O KABe adlayf mov cvpPaiver o avtd. 1o vymAdTEPO EMNESO MOV
AéyeTan £ninedo £papuoyNc VIAPYXOVLV Ol EPAPUOYEG KOt EKEL VAOTOWVVIAL Ot aVIIOPAGCELS,
dnhadn o1 alayéc cLPEPUPOPAS, TOV XPTIOTN KAl TV EPAPUOYRV TOV oTa Sikpopa yeyovota
7ov MapPavouv ydpa 6to nepBaiiov.

"Exovtag mhfov yiver pur yevikt) mapovsiaon Thg apyrtektovikic tov axoioveital axd tig mo
noAég Sopéc mov avanTOybnkav yw va vmoompifouv epappoyés pe svmuepdTTa
ovuppalopévav Ba TEPLypapovV 0TI CUVEEW O SIAPOPES TPOTACEL OV MUOCLEVINKAV T0.
TEAEVTAin XpOVIL.




Epappoyn

| AmoBmxevon/Awrysipion

[Ipoensiepyacia

1
{Zviioy Zvpgppalonevav|

ArcOnripeg

Iymuo 2.1 Kown Apyrtektovikh) Zuotnudtov v Avantuén Egappoydv pe Evijpepémra
Zvpuepalopévav

2.2. Apyvrektovikn

M amd Tig Mog mov npotabnke eivar avty tov Hydrogen [11]. H apptektoviki tov
ovotiuotog €xel tpia eminedo: To mphro enimedo mov Aéyetar emimedo Adaptor eivan
vrebBuvo Y T cVALOTYY TV cvuepalopivav and Tovg aotnTipes Kot TNV Taphdoon Tovg
oto- &evtepo eminedo. Ta ovpgpaldépeva mov ovAAéyoviar ©T0 Eminedo ovtd
KaTYopwomowivTal o8 MEVIE OPAdES Ol omoieg eival 0 (pévog, O TOMOG, T} GUOKELY, O
rpfiomg kar 10 dikrvo. To devrepo emimedo, 10 omoio Aéyerar eminedo Swyeipiomg
nepvopPaver rov ContextServer o omoiog péow tav pedodwv tov, dtver T Suvardmta oTig
epappuoyés va Ppickovv 1 va SnAMdVOVY To EVOWPEPOV TOVG Y Kamow cupgppalopeva. Me
Pondewr Tov Context Server KGOe ovoKkevT] puopel va podletar mAnpogopieg pe GAleg mov
Bpioxoviar omqv epPéhen g ko TeEMKG va ypnoyomolei cvpepalopeva wov EYovv
ovMexBel and amopaxpoopivovg cotntipeg ov ved aleg cuvbiikeg dev Ba propovoe va
emxowoviioer. To tpito eninedo amoteAdcitar and TG epappoyés mov eykabictavior xau
Aerrovpyobv o1o cvykskpyévo cvotnpae. ESortiag tov mapandve dwywpopod ot ernineda
vnapyel 1 Suvatdtnro 300 | nEPoCOTEPEG EPAPUOYES va. Exouv TpdoPacn Tavtdypova ota
0w ovpppalopeva. Extog avtod o1 epappoyés propoiv va atoktovv To CVUPPALONEVA HE
&0 tpomovg: eite pe ovyypovo Tpémo kévoviag ancvdeiog epdnon orov ContextServer yw
évo. ovykekpipévo copppalopevo gite pe acvyypovo Tpomo dnidvoviag Ty embupia Tovg va
gvjuep@vovtar yw. onowdnimote ahdayn ovuPaivel oe ovykekpytvo copgppalopnevo. ‘Ocov
apopd Tiv emkowwvia petald TOV TPV aUT@V ETUEd®V Yyiveton pe TN YXPRoT VoG
TPOTOKOAOV aviaihayis XML pnvopbrov.



10

Zymuae 2.2 Apyprextovia tov Hydrogen[11]

M 6AAn wpdtacn etvar 1o CASS [9], To onoio ivar puo xevipikomompévn dopun evdidpcoov
Aoywopiko¥ Tng omoing YapaxtnpoTikd ivar 1 xpron vymAdtepov eruédov cvuppalopévav.
H apytextovikn tov CASS £xer ag ebig: amoteleiton and képfovg awdntipav ot onoior
gival niextpovikoi VTOAOYICTEG OTOVG OTOioLG CLVIEOVTaL évag 1| MEPOCOTEPOL PUOIKOL
awbnmipec. Ot epappoyés ToV gival EYKATECTNUEVES OE POPNTOVG VIOAOYICTES O1 OToioL Sev
gmxowavolv Gueca pe Toug kOpPovg awntipav cAld ancvbivovial GTIV KEVIPIKT| Sopmn
TOV EVOAUESOV AOYWOHIKOD YW va evrjuepmBolv ywa ta cvpppalopeva. H kevipu avm)
dopny tov CASS efvan eykazeomnuévn oe éva xevipikd voAoyiot] kar dwbéter pwo Paon
dedopévav omnv onoia amobnxevovial cupppalducva, dedopéva YPNOTAOV KOl EQUPHOYEV
aAAG Kat KEVOVEG KAl CUUMEPUPOPES OYETIKEG IE CUYKEKPMEVEG EPaPUOYES. AoTEAEiTA OO
KAdoewg pe dpopeTikég appodidtnreg 1 kabepud. Kevipwd otoryeio g mhatpdppag sivar
RuleEngine ka1 1 xAGom Sensor Listener 1 onoic AapPaver evnuepdoels amd Tovg aotnTipes
o toxdv adayés ota cvpppaldpeva xau TG amofnkevsr oty fPdon dedopévav. O
ContextRetriever avaxtd amdé ™ Paon ta anobnkevpéva cvpppaldpeva. Ot Vo avtég
kAAoElg puropodv va xpnoyonolodv Tig vnpesiss Tov Interpreter. Téhog o ChangeListener, o
onmoiog Ppioketarl O0TOVG QOPNTOVG VAOAOYNOTEG, EYEL EMKOWMOVIEKEG OUVATOTNTEG Kal

gemrpénel o avtovg va avtiapPdavoviar adlayég mov yivovial o€ cupppalopeva.
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Zypa 2.3 Apytextovua Tov CASS[9]

H Gaia [14] pia dAAn mlotpdppo evdidpecov Aoywopxov, dnuovpynbnke pe otdyo v
avartuén kot Asttovpyio Epappoydv ot active spaces. Ze avtifeon pe 1o CASS, 1 Gaia sivan
pw. kozaveunuévn ot} evordpueson Aoyiopkod 1 omoin cVIVALEL OVTOTNTEG AOYVIOPHIKOD KOl
avopowyeveils diktvakég cvokevég mov VAGPYoVV o éva Quokd ydpo. Ta Tpia Pacwkd
KoppaTa TG opyxrrektovikng Trg Gaia eivar o Gaia Kernel, to Gaia application Framework
kat ot epappoyés. O Thupfvag g Gaia (Gaia Kernel) repiéyet éva cbompa sykatdotaong
ko Swyeipiong o Katovepnuéve avTikeipeva Ko €va oUVOAD and oAAnAooyeTi Opeveg
VANPEDIEG WOV YPNoYOnowY ot epappoyés. To ovomua Suyeipiong kot sykatdotaong
QOpPTAVEL, PETOPEPEL, SMuoLPYEl, KaTACTPEPEL HAX TO. CLCTATIKE CTOYEIN KAl TIS EPAPUOYES
mg Gaia. Ta cvoratikd cvth ivol KaTOVEUNUEVE BVTIKEINEVE KOl Y0 TNV OTOUOKPUCHEVT]
aAAnAeridpaon Tovg ypnowonowitar § CORBA. Ot vimpecisg tov muptiva g Gaia sivan
névie: 0) O event manager o omolog eivar vevBuvog ywr T S1ddoon TV YEYOVOT®V 7OV
AapPavouv yopo oo repaiiov Tng mAutedppes. I'a va 1o metdiyer avtd ompiletun ot éva
poviého emxowvoviag mov TepMapPaverl TopdYovs YEYOVOTWY, KOTAVOAMTEG YEYOVOTMV KOl
xavaia petddoong yeyovotwv. Xe xdfe 1€t00 xavdA vadpyovv mapoyor mov divovv
TAnpogopin Y Kamoeg aAhayég wov €yvav Kol KaTavaA®Tés mov Aaufdvouvy vt TV
minpogopic. B) H context service emrpéner otig epapuoyés va potodv yio cup(ppdc‘;épsva Kol
va ekdnhdvouv 10 evdwpépov Toug yw oAlayéc mov cvpPaivouv ot kdmow omd ovTA
npokeWéVoy va mpocappudlovv T cvpmepupopd tovg. Ta copgpaldpeva cviréyoviar amd
10U TapOYoVs cvpppalopivav wov pmopel va eivarl uoKoi At THPES 1 avTIKEiEVa oL
napyovy cvpppaloueva vymrdtepov emmédov. ¥) H presence service Swrnpei evnuepopév
™mv mhnpoopio. CYETIKG PE TO TOLEG OVTOTNTES, Eite YNPwkES Eite Quowes, VAPYOUV avl
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ndoa otiyuny oto ydpo 8) To space repository 10 omoio amofnkever mAnpopopies Y T
OVTOTITEG VAKOD Kat A0Y1oHIKoV 7oV vadpyovv oto nepiPdirov. Mapéxer 8e xai Astrovpyieg
Y TV EVPEST] AVTAOV TV OVIOTHTWV, and TG EQaPUOYES, Pdom KAmowwv YAPOKTNPICTIKAV
10v6. €) To context file system (CFS) ypnowonowitat 1o va x@vel 1a npocwomikd dedopéva
TOV XPNOTOV QVTOUATOG YVOOTE OTIS EPappoYES He v mapovsia tovg. To CFS dnuwovpyei
pua Epapyio EXovikav eakélmv 6mov ta cvpgpalopsva avarapictavial pe PaKEAovs evd
OTOYEIX TOV HOVOTATION EVOG PAKEAOV GVATAPIGTOUV TOTOVG Supppolopivav kal Tés. Etor
na mapaderypa oto @dxeho /location:/RM2401/situation:/meeting vrdpyovv apyeia mov
oxetiCoviar pe 10 cvpppalopeva 6Tt oto dwpdtio RM2401 Sefaystor ma ocvvavmon
(dnAadn location=RM2401 && situation=—meeting).

Active Space Applicstions
Space Event
: Conrexs Presence
Doy | Yamew | ey | Seee
Componeat Manageman: Core

Impe 2.4 Apyextoviny g Gaiaf14]

ITépa and 115 mpoavapepopusveg Aoels pmopovus va eotidoovps cto CORTEX [4] o onoio
otmpiletar ot ypnfon sentient objects. Xt cuykekpyuévn Aoutdv TAATOPUA Ot EPPUOYES
dnuwovpyodv sentient objects Ta oznoin cvAAéyouv Ta cUp@palOpeva kar oI CLVEXEW
otnpiiopeva oe xavoveg mov opiloviar and 1oV ¥PNOTN TPOTONOWVV T CUUREPUPOPE TNG
EQappoye. ZVupava pE Tovg cuyypaels, éva sentient avtikeipevo eivan o oviéma M
onoin. amotelsitan and tpin pépn:Sensory Capture, Context Hierarchy, Inference Engine.
Méow tov dienapdv Tov, éva sentient avTIKEIpEVO EMKOWVAVEL pe TOVg awwlntmpeg, ot onoiot
mapiyouv yeyovéta, Kor TOvG actuators, ot omoiol €ivat OVIOTNTEG MOV KATAVOAGVOLV
yeyovota. Kabe sentient object napayer yeyovota mov mpoxvatovy petd and cuvdvacud xat
gpunveia 6Awv TV TANPOPOPLHV WOV GLAALyoviar amd tovg awdnmipes. H mapaywyn
TETOWV YEYOVOT@V YIVETaL OF TPE Qacels. Apykd enefepydloviar ta copppalopeva nwov
ocvMExnxav ard Tovg awtnThpes N va Suxeprotel n apePadtyra Tovg. Ztn cuvErew
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dopeiton pio papyic copppalopévav ko énsrto péom g inference engine mapdyoviar ta
yeyovoto, Paoer 1ov kavoveov mov €xovv opwtel amd tov xpfiotn. Ta ysyovota avtd

KatavaAdVOVTaL ad Tovg actuators ot omoiol GTIV 0UGia PETOTPETOVY QVTE Ta YEYOVOTA GE

EVTOALG EmnPedlovTag £T01 TNV CURREPIPOPA MG EPAPHOYNG OV TOVS YPNCIHORTOEL

@ Geatisst Rject

—- Evest

Zyfua 2.5 Apyrrektovikt} tov CORTEX[4]

To CoBrA [5] sivon exiong pe. TpéTaOT] YA TNV VROCTAPEN EQPAPHOYDV NE EVIHEPOTNTO
ovpgppalopsivav. To Bacikd cvoTaTIKG AVTHG TG TAXTPOPHOG EVaL p1a CLVALOYT| OVTOAOYIRV
n omoin Afystor COBRA-ONT kot ypnowomowitat yw Tnv poviehomoinon tav
cvpppalopivav oto nepiPiilov. Kevipkd ovotatikd tng apiteKTovikig g TAaTeopuag
givai o context broker, évag eEvmmpemig mov sivon eykatesTnuéVog o Eva 1XVPO KEVTPIKS
VOAOY107T|, GKOTOG TOV 07TLOioV Eiva va dwtnpel o cupPpalOpeva ek HEPOVE TOV CLOKELGHV
Tov TEPParlovtog Kt Vo TIPOCTATEVEL TV WIBTIKOTHTA TV XPNOTOV akolovbhviag Tovg
KavOVEG Kot TV ToATIKY Tov €xE1 kafopioet o kabévag no Aoyapuwopd Tov. O context broker
anoteleital and Téooepa koppdnw: v Context Knowledge Base 1 omoio anoBnxever povipa
6\a Ta ovpppalopeva, v Context Reasoning Engine 1) onoia aropacilel yw tnv avidpaor
mg mateoppas pe Phon ™ yvdon mov vahpyer and ta cvpppaldpeva, to Context
Acquisition Module nov givor po P1fAobixm ond dwdwacies wov ypnoywonowivviol and
Toug Xprotes N avalArnon kar anodktnon cvpppoalopévav kar o Policy Management
Module 1o omoio sivar éva civolo kavévev pécw twv omoiwv o core broker amopaciler T
dwaimpa £yer kGBe ovid™Ta 6TO VO po1paoTel copppalopeva aAAd Kol TOLEG Eivar EKEIVES O

OVTOTNTEG TTOL IPENEL VO EVIHEPMOODV Yo KGmOEG aAAayEg oT0 TEPPAALOV TOV CUOTHNATOG.
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Information Servers | Semantic Web &
(Bxchenge Server, ICal, | Web Services Database
YahooGroups, etc.) | (RDF, DAML+OIL & OWL) (mysQL)

Contexts in External Sourcas

Cortant
Acgs13{ton Module
Provxy
Moragesent Madule

Zynua 2.6 Apyrektovict Tov CoBrA[S]

EmnpooBitwg avagopd npénel va yiver oto Context Toolkit [8] to onoio eivar éva cvompa
OV OYESACTIKE XPNOWOTOWDVTIOS GVTIKEYEVOSTPpaP) mpocéyyom. To ovykekpyévo
ovotnua amotedeitor and Tplo £dn avmkepévov: Ta widgets, TOUG servers Kol TOUG
interpreters. Kat ta tpia €idn aviweipevov ektelovviar kot apykonowivial avtévoua. To
context widget eivan kT Tapdpow pe éva user interface widget, To onoio xabopilerar and Tig
W10 TTeg Kat Ta callbacks Tov. O W eg eivar cvpppalopeva o omoin cvAiéyovial and
T0Vg amofntipes tov REPPAALOVTIOE KAl OTN GUVEXEW UTOPOUV VO AROCTAAOVV OF GAAQ
ovotatikd tov ocvomuatog. Ta callbacks eivar Tomor yeyovétav, yio v suedvion Tav
onoimv o widget evipep@vel Ta cLCTATIKA PEPT TOV CVOTHNATOS T OTToin Tov &yovv InThHoeL
evnuépwon ot tox@v alayés. Kade context server cvAAéyer ta cvuppalbpevo mov
oyetilovtan pe pu ovroTnTa I.Y. £va ATopo. Apa vITApPYOLV TOOOL context servers OGES Kt Ot
ovtdm1eg T0v cvoTuatog. Ot spappoyés {ntodv amd Tov context server ng k&be ovidtmnrag
T0. supppalépeva Y ta onoia evow@épovrar Ilpénetl va onuewdoovue 61 t6c0 T widgets
000 xai o1 context servers anofnksvouv povipa ta cupppalopeva mov cvAiéyovv. Ot context
interpreters amd TV pepud 0VG ALTO MOV KAvouv Eivar va cuvdvacow mAnpogopia TOV
TMEPLYPAPEL TNV KATAGTOOY, TOV NEPPAAAOVIOS KaL VO ZAPAYOUV MWL VER YEVIKELMEVT
mAnpogopia. O context interpreters pmopovv va ypnoyomomBovv amd widgets, context
servers, EpapuoyEg akoun kat and @Aovg interpreters. I'a v emxowwvia twv Tpudv avTdv

sWOV avTIKEPEVaV vrdpyet éva alho eidog avtikeipevav, to BaseObject, Tig Aeitovpyieg Tav
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omoimv KAnpovopotv ta Gria Tpie aviikeipeva. ‘Evo avrikeipcvo BaseObject mapéyer 115
Bacwéc vimpeoies Yio TV EMKOWEOVIR TOV KOTOVEUNHEVEOV CUOTATIKAOV TOV CUCTHUATOS Kot

TNV OTOKPLYT| TOV AETTOPEPEUDV OV CYETILOVTOL PE TNV ETEPOYEVEIL AVTAOV TOV CVCTATIKAV.

R Kb R SR KL Rl R ]

Iimua 2.7 Apytektoviki Tov ContextToolkit[8]

Mw aAn mpbtaon sivar 10 SOCAM [10], ov dnuwovpyoi tov omoiov wpdrewvay éva
KOTAVEUNUEVO EVOWINECO AOYWOHIKO YW TNV avanTuln VINPECIOV pPE  EVNUEPOTNTO
ovpgpatopévav. To SOCAM arotehsiton and névie Pacikd cvotatikd To onoio sivat ot
context providers, o context interpreter, n context database, o1 context-aware services Kot 1
service locating service. Xapaxtnpotikd avtiig g APOTACTS £ival N YPRON OVIOAOTIAOV Yo
v neprypan tav ovpppolopévav. Kibe context provider AapPaver copppaldpeva gite and
QuoKoUg aroOnTpEg €ite and ecOVIKOUE ACENTPES KOt TO AVATAPICTR oav YeyovOTa Me TN
popeny OWL meprypagdv. O context interpreter mapéyet vanpecieg yw tnv enclepyoacia Tav
ovpppalopévav oV GLAAEXONKOV amod tovg‘ context providers. H context database
anofnkever Tig ovioloyieg TV ovpppalopévav. Ot context-aware services OmOTEAOVV TO
eminedo spappoyng ko ivar avtég OV YprcYonoIHY T0. SwPdpwv emmédwv cupppaldpeva
KGl TPOTMOTOWVV T CLUMEPWPOPE TOUG AVAAOYD ME THV KOTAOTAGY 7OV EmKpotel o1o
nepiarlov tovg. ‘Ooo yw  service location service kdpw pédnpo g eivar va mapéyer 1o
UNYOVIORO OV EMTPEMEL OTIS EQAPHOYES KOl TOVG XPNOTEG TOV EVIOMOUO 1wV context

providers ka1 Tov context interpreter.
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Zymua 2.8 Apytextovikt] tov SOCAM[10]

Tereudvovtag Ba yiver avagopd oto PICO [12] to omoio sivan éva Mo evdvipeso Aoyopkd
Yo avantoln £QuPROYAV pe eviiuepOTITE GURQPACOMEVOV 1) GPYLTEKTOVIKY] TOV OmOioV
ompiletrar o oviotnteg Aoywopkov wov Afyovion delegents xav ovokevés mov Afyovrot
camileuns. O delegents exnpoownodv Tig camileuns oe xowoTNHTEG WOV OKOTH EYOUV TNV MO
anodotiki) ypnom 1ev mOpwv Tovs. 'ETtor Aowmdv ocvokevég mov Ppiokoviar oe kovivég
anocTacEl; péoa oToV ido xdPo propodv va aviarldcovv dedopéva mov Exouv cuAALEEL pe
T0Ug aodnTnpeg Tovg kar emoutévag ot delegents Tovg va ouykpotovv pw kowotnta. H
apyrrextovikn] Tov PICO anoteAeitan and téooepa enineda. To npdto Ko YapnAdtepo ot
iepapyio eninedo eivar avtd 1e@v camileuns to omoio amotelsitan amd 10 VAKS Yo TOV
vroAoywoud xau v emxowvevia. To dedtepo emimedo sivar avtd mov mpoogéper o API na
Ty emkowvavia Tov delegents pe ta camileuns. Xto tpito eminedo Ppioxovpe 10 delegent
eninedo 10 omoio amoteAeitar and delegents mov dnuovpyibnkay e va @épouvv €15 népag
gpyacisg kai vanpeoicg diapdpwv kowothtwv. Téhog oTo TéTapTto EMinedo, 10 omoio Adyetan
eninedo kowvdTNTOG, YiveTal 1 Snuovpyi KOWOTHTGOV Kat SNAGVETAL 1] AstTovpyIKOTITA TOVG
uali pe To evupépov Tovg Kal to o1oxo Tovg. Omowdninote oepd and yeyovéta n onoia
aAdler ta ocvpppaldpeva propel va odnynmost oe dnuwovpyio xowvotitov delegents. Na
onuewfet 0Tt Y x48e camileun pwopel va vrdpyovv évag 1} teprocdtepor delegents mov v
aviwpooonevovy. Etot Aowdv ot xowdmteg 1ov delegents pmopodv xar mapExovv Tig

VINPETLEG TOV EVOIUESOD AOYCHIKOD OE ETEPOYEVEIS GCVOKEVES.

S o A NN G s o




17

2.3. Evromopdg [lapéyov Zopppalopivav

Znv mapaypago avti fa mapazedoiv o1 Tpdmot ue Toug onoiovg o1 Sulipopeg TAATPIPHES IOV
avaivinkav mo ndve evromilovv Toug mapdyovg cvpepalopévav. M tétow Swdwacio
svromopo¥ ivar ypriowun o nepiPdAdovia 6mov cvveydg petaPaiioviar ko propel avd
mhoo xpoviki oTypf kdmowt awsdntipes va 1ebovv extdg Asttovpyiag f| kdmowt GAiol va
npootefoiv 1| axdoun ko1 Kamolor mapoyor ovpgppalopévav (m.y. €wxovikoi f| Aoyucol
aofntipeg) va yivoviar 1 O Swbéoyor Oocov agopd oto Hydrogen, efarting tov o011
ypnoyonoel  cvpgpalopeva mov mapéyovior amd awntipeg or omoior eivar TomKG
gykateoTnuévol dgv amoteital pnYoViopdg svromicpod GAwov mapdywv. AMwote M
aviadlayn ovuppalopévav petald TV context servers mov eivor gykateotnuévor ot
dwpopetikég cvokevés anairdooet ™ dopun Tov Hydrogen amb TETo100 £180VG punYaVicpovg
g Kol omowdfimote mAnpogopio. anoiteizar amd GAAOVG TAPOYOVG TAPEXETAL PECK TOV
context servers 1ovg. To SOCAM am6 ™ pepid Tov mapéyel tnv vampeoio service locating
service 1 omoia éyel ™) Suvatdtnro vo eviomilel Tig ahhayég otn SabeoypodTnTe TOV TOPOXWV
ovuppalopévav (dnA mowt @edyovy Kat TOOL £PYOVIAL) KOl EMTMALOV EMTPEMEL GTOV
napéyovg va dwenuilovv 1o cvpepaldpeva mov mapéyovv. Xt Gaia 0 ovykekpypévog
unyavicpds viomoteitan and v Context service 1 omoia SwBéter o Aicta xotaypa@rg
ohov Tov mapdywv ocvugpalopévav mov vmdpyovv oto active space. to CASS o
aodnmipeg eivar EVOOPRTOREVOL OE DVIOAOYIOTES, TOVG Aeyopevoug koufoug asdnmpav, o1
onoiot péoo Tov Sensor Listener evtomiloviar dupeca. Xro CORTEX ov wdpoyor
ovpgpalopévav, ol oroiot gival ovtomeg Aoyiopkod apéyovv e XML weptypoeh yw. 10
T gidovg yeyovdta Aoyopkol moapdyovv. Avtég ot XML neprypag@ég vrapyovv oe €0UES
PProbikec amd T omoisg Ta sentient objects pmwopodv evromicovv ool auoBNTPES
vrGpyovv Kot va, emALEovy and mowv Ba cuAAEyovv cvpepaldpeva. Voo 1o to PICO, kabe
Tapoyog ovuppalopévav exnpocwncitor and éva delegent wov givan o OVIOTNTA AONIOHIKOD
1 omoia &xel emxowvaoviakic duvardmreg xar propet va evomiler dhhovg delegents i va

ovAAEEer cupppaldpevo.

2.4. Awadwcaosio Zvidoyic Zopppalopévev

Zyenkt pe T Swdwaocia cLAAOYNG TV GOPPPALOPEVEV PTOPODIE VO TAPATIPICOVUE OTL
omv nepintwon tov Context Toolkit xpnowonoieitar  ovréTTa 0V context widget n onoia

ovAréyel 1o cvpppalopeva and Sikpopoug arcENTAPES KoL OTNV CUVEXEWL TO TPOCPEPEL OTIS
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EQPaPHOYES O1 OTOIESG £XOUV EKONAMOEL EVOPEPOV Y10 KATOW OVYKEKPWEVO cvpppaldpevo 1
aKoun KAt va anavid € EPWTICEL TOL E(OUV Va KAVOUV HE TANPOPopia Tov £YEl CUAAEEEL
Me avtd tov Tpoémo vroxpURTOVIAL and TG EPUPUOYEG OAEG Ot OVOKOMEG avaxTnong Twv
TANPOPOPIBV, OV APOKVTTTOVV eEMTING TG AVOUOIOYEVELS TOV CUGKEV@MV TOV TAPEYOUV Ta
ocvuppalopeva. v nepinttoon tov CASS vrdpyouv kouPor awsbnmipav o onoior efvan
VOAOYIOTEG GTOVG oToiovg £xouv cuvdebel diapopor awabnthpes. Méow tov SensorListener
yivovtar avTnmtég ot aAlayés cupppalopévav Tov CLAAEYOUV o1 ot TipEG oV VIdpyoUV
otovg k6puPoug kat £T01 CUYKEVIPOVETOL 1| TIANPOPOpia otV Kevipwi) Pacn dedopévav tov
CASS. Zto SOCAM vrdpyovv ot context providers ot onoiot cuAAéyovv mAnpoQopisg amd
ddpopovg aoBnTipeS, EITE PUOIKOUG EITE EWKOVIKOVG, KOl OTT] CUVEXEW AVORAPIOTOUV OA)
auTi] TN OLYKEVIpOUEVT] TANpogopia oav £va context event pe 1t poper g OWL
neptypapns. Zto CoBrA vnapyet to Context Acquisition Module 1o onoio amotelei xoppdn
tov Context Broker xat givar pa Bifhofixm and Astrovpyieg mov mapéyovv m Svvatdémta
anéxmong ovuppalopévav. Xtn Gaia pe ™ Ponbewe tng Event Manager Service
dnuovpyovvrat kavaiw 6mov kabe wapoyog propel va dnidost ahdayég mov cuvéfncav 610
TEPPAALOV TOV CLGTHUNATOC EVEO TAVTOXPOVA UTOPOVV EPAPHOYES VA TAT|po@opnBovv Tig
aAAoyés avtés. Xe KGOe kuvaAl pTOPoVV VO GUVEICPEPOVV TEPIGCOTEPOL TOV EVOG TaPOYOL
yeyovoT@V Kan propotv va AouPdvovv Tig hnpopopieg moAroi TavTéypove KATAVOADTES
yeyovotav. Xto CORTEX 1 cvidoy tav copgpalopévev yivetal uéow tov sentient objects
ue ) Pondewn Twv dieapdv Tov 16EToVV Yo TV ETIKOVOVIR TOVG UE TOVG Ao TPES. XT0
Hydrogen n ocvMoym tov cvpppalopévav yivetar and to emincdo Adaptor pe ™ ypnion
KATOWwV TPOCUPUOYE@V Yo KaTtfyopieg cupppalopévav dnag: o xpdvog, o T0T0g, 1) CLGKEVT,
0 ypriotg kot 1o dixtvo. 1o PICO givar odd anhdg o tpdmog cvihoyng v cvpepalopévav
K emroyxaveta péow tov delegents xau tng emkowwviag Tov §xovv petald Tovg apov

kaBévag amd avtovg oXeTILETOL AMOKAEWOTIKG PE i pOVO GLoKELT| TV TEPBdAlovTos.

2.5. Movtédo Kabopiopod Zopppalopivav

Iyenk@ pe t0 poviého xabopiopod cvpuepalopévav OV XPNOOTOWVV Ot SUEPOPES
POTEVOEVEG ADOELS OV VAoToWBnKkay dwkpivovpe ToAAEG Su@opeTKES Tpoceyyicew. Eva
povtédo mov ypnoponoeitar and dvo cvotipata, 10 SOCAM xat 1o CoBrA, eivat avtd mg
YPNONG OVIOADYUDV. L& QUTEG TIS TIEPUITAOCEL O1 OVIOTNTEG/CVOKEVEG TOV TEPIPAAAOVTOG TTO
onoio eyxabictavial 10 kKdBe cvoTUA TEPLYpAPOVTAL avaAvTiKd and ovtoAoyies. Zto CoBrA
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VIAPYOUV OVTOAOYIES OV TEPYpapOvY TNV TomOBEGIN, TOVG agents gite eivar dTopo eite eivar
software agents, 7o cop@palopeva Tng Tomobeciog mov Ppiokerar Evag agent xar To. yeyovoTa
ota omoio. ocvppetéysl évag agent. Zto SOCAM ta cvugpalépeve avamapictovial o
xoTnyopnuanikd Aonioud 1™ ta&ng g popenig Predicate(subject, value). To subject aviiket
ot éva GUVOAD amd ovtdTTeg M.y, GvOpwnog, BEom evég avrikeyévov k.T.A., 10 value givor n
TR oV umopei va mape 1o subject evd 1o predicate umopei va wapet Tpég and Eva cHvolro
predicates 7.x. “PpiokeToan otn”, “n kardoracn TOv sgivor” K.T.A Xt OVYKekpyévn
TAaTeSppua 1 oviohoyio ompiletar ot éva epapyd poviého o emmnédwv. To mo mave
eminedo meplapPfdver ™ ysvikli ovioAoyie svdd 10 Ao eminedo mephopPhver Tig
eEewdikevpéveg ovioroyieg xabeuid and TS omoieg MEPLYPAQEL £va. OLYKEKPYMEVO mEdio
gpappovic. H yevi ovioloyia meprypapel yevikd concepts 0mawg GvOpwmog, tomobeoia,
VROAOYIOTIKY] OvTOTNTA Kou Spaotnpdtra evd or eEewdikevpéveg ovioloyieg kabopilovv
nepotépw AemTopépeieg Tov Pacwkdv concepts. IIpoywpdviag pumopovpe va avapepBodpe
oto Hydrogen 7o omoio ypnoyonoiei tévie Swpopetikods THmovg cvpgppalopévov kadévag
and Tovg omoiovg avamapicTatal pe Eva SupopeTkd £idog context avtikeyévav. Kadéva and
avtd Ta i8N context avrikeyévav viomoweitor eEewdkevovag o B0 Pacikd €idog context
avtikeévov. Ta contexts avrikeipeva mopéyovv T SuvaTOHTNTO Y. AVOTOPAOTAOT TV
ovpppalopévav o XML popef Y v amootoM] 1oV péc® TV context servers oc
GUOKEVEG TOV PTOPOVV VO TPOCTEAAGTOUV MEGH TOV Sikrvov. Xtn Gaia ta copppaldpeva
kaBopiloviar cav 4-ary karnyopfuoata m dopn twv omoiwv €xsr w¢ e&fg: Context
(<ContextType>,<Subject>, <Relater>,<Object>). To ContextType avopéperar oTOV TOTO
Tov ovuPpalduevov mov meptypdpetal To subject pmopel va eivar évag GvBpomog 7 éva
ovriketpevo 1y Teploxm evd 1o object givar po TR Tov oyetileTan pe o subject. O Relater
ovoyetiler 10 subject pe to object pe TN YpPYioN CVYKPIIKAOV TEAECTOV, pNUATOV 1
npoBéocwv. Eva mopaderypa eivar Context(temperature,room3231,is,25,°C). Xto Context
Toolkit ta cvpppalépeva poviehomowdviar cav WwTnTeg Ko callbacks Tov widgets. Ooo
yw 0 CORTEX ta ovpgpaldpeva mov mapdyovior axd tovg actnmipeg sivar STEAM
yeyovéta. To STEAM sivan éva evdiapeco Aoywopké 10 omoio yprowonoisitar yw Ty
EMKOWVAVIK TV CUCTATIKAV CTOYEIV EVOG aoDppaTon EP1Pdiloviog kKat | Asrtovpyia Tov

onoiov Paciletar ot yeyovora.
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2.6. M£6odor Enctepyaciag Zvpgppalopévav

A@ov AneBovv ta cupepalipeva pe TOVG TPOTOVG OV TPOAVAPEPANE TIPENEL EV GUVEXEia va
encEepyactovv TPOoKEWEVOL va ypricytonomBovv amd tig epappoyés. Na 1o Adyo vadpyovv
dwdwacieg o kabe MAaTEOppa ot onoieg mapéyovv dvo dpopeTikdv eWBdV enctepyacio ota
ovuppalopeva tov o eAebnoav and tovg mapdyovs. H oivbeon (aggregation) sivar n
nphN popen enclepyaciag mov puropel va yiver ota cvpppalopeva kar £yl va k@ver pe ™
cvAhoyf] ToAMDV SwpopeTikdv cVpPPalopévev OV APOPOUV M CUYKEKPWEVT] OVIOTTA
xat pe T eEaywyn vynadtepov emnédov cvpppalopévav. To ardo eidog enelepyaciag mov
umopei va emrevyBel eivar 1 epumveia (interpretation), n omoin tpomomorel/petappale
(transform) v apyuc TAnpogopia 1wV cvuPpalopévav CONPOVA PE KATTOW EWIKT YVOOT).
210 Context Toolkit m oUvBeon vAomowitan amd tOoVG comtext servers ot omoiot
CUYKEVTPAVOLV T cLuPpalopeva mov agopolv ma ovidtnta. Oco yw mv gpunveio, avm
emruyyavetat pécm twv Interpreters ot onoiol Tpogodotovvian pe cvpppalopeva ta onoia
enckepyalovrar péow g pebddov Tovg intrerpretData() mapiyovtag £Tot THv mTANpOQOpia pe
dwopeTikny popen kar onuacic. o mapdderypa upmopei €vag interpreter va Adper
TAnpogopic Yo v tomobBecin, Tov Mo ki TNV TavtémTa avlpdnwv xar vo e5ayet
mnpogopic 6Tt pw ocvvavinon mpaypatomowitat. Xto SOCAM o context interpreter
arotelsitat and Tov context reasoner kar tnv Paom yvooewv (KB). AovAieid tov context
reasoner €ivat va nopdyer cupppaldpeva vymidtepov enuédov Pociopevog ota TpmTOYEVT
ocvpppalopeva, va evioniler acvvenn dedopéva otn KB kot va aviyetonilel cuykpoicelg
ovpppalopétvav oty KB. T'a va emtevyfovv 1a mapandve o reasoner akoAoviel xdnooug
Kavoves. Avtd pmopel va yiver pe dYo Tpoézmovg: a) pécw Tov ontology reasoning 6mov
YPNOYOTOEITAL fio reasoning pnyovi Pacwopévn ot kavéveg mov dnldvoviar ot yAdbooo
RDF 4 OWL 7| B) péow user-defined rule-based reasoning 6mov or xavéveg mov
xpnowonowbvial nidvoviar and tov o o ypficm. H KB anoteheitar oand ma ovioloyia
ocvpppalopévev pali pe 1o onymdtoma g ko napéxer éva APl y va pmopodv 1a
OULCTATIKG TOV CUOTAHATOS VA PATOVV, V& IPOGOETOVY, Va apaypovV Kal va TPOTORO0VV TIV
ovtohoyio avti | Ta strypidtuna tne. Xto CoBrA vmapyet i context reasoning engine 1 onoia
givar pua inference engine mov xdvel reasoning pe Paom v amobnkevpévn yvaoon tav
ovpgppalopévav (context knowledge) mov vaapyer omv ovtodoyia CORBA-ONT. Ocov
agopa 10 CASS, 1 elaywyn vynidtepov emnédov ovuppalopévev PBaciletar oc a
inference engine xa o€ pw Baon yvaoeav. Etot Aoudv yia mv eEayoyi vymhot emnédov
cvpppalopéveov amoBnksdoviar ot Pdaom dedopévav tov CASS xavoveg pe ™ popom

g Mmaizon o




21

mvakwv, kabe eyypapn 1oV omoiov anotelsitor and KOTACTACEW CLUPPALOHEVEV KOl i
avtiotoyn cvunepwpopi/avridpaocn. Ot xavéveg avtoi armotedoOv v Aeyopevn Knowledge
Base v omoia ovuPovisveran 1 Inference Engine tov CASS xé8e @opd mov yivetar pi
aray oe ovuppaldpsva. Xe mepimtoon mov 1 inference engine evtomilel KXVOVEG OV
Kavomowtvtal and v vrdpyovoa Katdotact, epapuolel T coumepwpopd/avtidpacn mov
npocdwpiletal oe kabiva and Tovg kavéveg mov kovomowvvial Xto CORTEX 1ta
ocvpppalopeva opyavevoviar ot pw epapyio cvpgpalopéveov. H Inference engine tov
CORTEX pe Baon tovg kavoveg wov oxetiloviar pe avtd sivar vevfovn yue trv addoy) g
ovuTEPIPOPAs TG spappoyns. Tn Gaia n enelepyacio Twv cupppalopévav yivetal and Tnv
context service. H vanpeaia avth propei va napdyer vymrdtepov emmédov couppalopeve ue
™ Poffewr kavévov ou onoior emParlovy v extéheon first order logic mp&&ewv oo
predicates Tov cvpppalopévov. Eror homdv pe tig Aoyikég npa&eg ovlevéng, dwilevéng,
Gpvmong pmopodv va mopaybovv mo moAvmAoka ovuepaldpeva Onwg PaiveTal GTOV
napaxato xavéve Context (Number of people, Room 2401, >, 4) AND Context(Application,
PowerPoint, is, Running) => Context(Social Activity, Room 2401, Is, Presentation).

2.7. Awapopég CoWSAMI and Hpornyodpeves Ilposeyyicerg

Metd v ohoxAfipaon NG TaPOLCINONG TOV CIUAVTIKOTEPWV ADCEWV OV £Y0vV TPOoTEDEL
©g tdpa yw v enilvon tov mpofAAuatog g evmuepdmrag cvpepalopévav TV
EQappoydv evég xpioty avtd MOV amopével eivar Evag YEVIKOG oXOMOOMOS Y TO TL
xavovpyo npocpéper 10 COWSAMI. To CoWSAMI lowmdv épyetor cav . véa pdtaon
o) Mot 10V TATEoppdV 7oV giyav Tpotadsl yia ™ Adom Tov npofAnpatog g avamTuEng
EPappOYOV pe sviuspdTnta cupppalopévav. Te avrifeon pe Tig TpoNyodRsVES TPoTEYYioEL
70 CoWSAMI avripetoniler 1660 10 TPOPANHO TOV TEPIOPICREVOV TOP@V TAV QGOPTTAV
cuoKEV@V 000 Kar TG ovverg uetaPorg g dwbeoydTnTag Tovg of Eva TETOW
nepPailov. Méow Tng xpiong tov WSAMI to omoio civar pun mhat@dppo evordpecov
AoyiopKoD Yo avarTuEn VINPESUHY AWSIKTOOV GE KIVITEG CVOKEVEG, TUPAKAUTTOVTOL OAEG
ot duokohieg mov emwpépouv ot mepopiopévol mOpol. Mmopei n avdmruén vampecudv
dudiktoov va amartel ToAMOUG VIOAOYIOTIKOUG Mg ko otnpiletat ot xpfion tng XML, n
onoia ard T @don g e Vv enctepyacia Tng anortel peydAn VROAOYIOTIKT] WYY, EVIOVTOW
ue ™ xprion tov WSAMI n eykartdotacn kat Asrrovpyia vinpeciv Sudtoov dev amartel

mokAotg noomoTikots mépovs. D00 i o Sevrepo, Swdh m owverd petaold g

Nt
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SwbeoydTTag TwV CVOKEVAV OV VRAPYOLV ot éva Té€Tow TepPdiiov, i Ao Sivetar péow
7OV dUVapIKOV TPOTOV EVIOMOUOV Twv Tapdywv cupppaloptvav. Me Baon 10 CoWSAMI
xa0e cvokevn pmopel va eviomicel onoWONMOTE GAAN GULOKELY avaloya pe T Siema@n TG
vimpeoiag Awdiktoov mov avt mapéxel. I'evikd oto CoWSAMI dev ypnoyonoiitat
XAnowg Kevipdg eLummpemmg 6mov anobnkesdetar 1} TAnpogopia Yo Tov eviomopd Twv
TAPOYWV aAAL HECEH TNG EMKOWVWOVING OAwV TV cvoxevdv tov TepfPddiovrog vdpyst N
duvardtnra xabepd and avtég va dSwtnpet £vav anobnkevtikd ydpo otov omoio Ha vdpyouv
o1 apoyol Twv cvuppalopévav ot onoiot ival SrabBéocipot kGOe crypry. Avtd civan GAAwOTE
xat 1o yapaktnpotikd mov kaver 10 CoWSAMI anodotikd axoun kai og 1eAeing adounta
nepyBdAlovia mavtayov mapdviog vaoloyiopo¥. IIépav avtod e axdun mo onpavniki
Swpopd tov CoWSAMI ot oyéon pe ddleg mpotdoel; sivan 6Tt dev emParier nepropropois
OTOVG TTOPOYOVS YO TPOSPOPA TV CVUPPOLOHEVAV HECH PG KaBoMKd amodexTig Sicmagnc
aAAd tovg diver T duvardmra va dwdétovv onowvdnmote £idovg Siemagl emOvpoiv a ta

ocvpppalopeva apkel va axoAovdei ta TpdTVAC TV VINPECIDV AdKTOOoL.

IIpoxeyévov va. mapovoincTovv cvwvortikd ot otoyor tov CoWSAMI 8a mapatebei éva
OEVAPL0 YPTOTG TOV TPOTEWVOUEVOL EVIIGNESOV AOYGIKOD TO 07oio Ba axoAovbnBel kar o
OUVEXEW TNG TAPOVCEG EPYNCioG. XT0 ovyKekpwévo mapddetypa [6] Oswpovpe éva
nepdAlov Taviayxod mapdviog vIoAoyiopuob mov vadpyel oty oAn Rocquencourt, xovid
omv 7oA tawv Bepoaibv g I'alriag. Ztovg dnudteg xar Tovg ToVPicTEG AVTAG TNG OANG
moapéxovar un enavdpopéva oxnuara, ta CyberCars, mpoxeylévov va petakvouvtat péoa oe
avti]. Ta oypata avtd Exouv £va EVGOPATOUEVO DEOAOYIOCTY), GTOV OT0i0 £XE EyKataoTadel
170 CoWSAMI péom Tov omoiov mupéyovial TANPoPopieg GYETIKESG UE T XAPAKTNPIOTIKE TOL
oxfiuaTog O0mwe TayvTTa, 8&om, pdpka. Ta ocvykekpyéva ouata PTOPOvV Ve ETLKOVEOVOUV
pe GAisc oviomreg tov mepPdrioviog péo® evdg acvppatov diktdov. Ymapyer de 1
Suvarémra va vrdpyovy dwpopetkod tomov CyberCars ta omoia £govv katackevactel and
SWQOPETIKOVS KATAOKEVAOTEG KOl EMOMEVEG TG OCLUMQpaldpsva 7oL Tapéyoviar amd
CyberCars &wpéoov vanpesudv Awdiktoov eivar duvatév va TPoceépovial pESH
SWQOPETIKAV SENTPAV aVAAOYA HE TOV EKACTOTE KATACKELAOTY]. LT0 TAPAKAT® O)fHata
nopovcialoviar o1 SWPOPETIKEG SETAPEG TOV VATPECUDV 7OV TAPEYOUV Ta SVu@palopsva
ya v nepintaoctn do dwgopetikav CyberCars. v aepintwon twv CyberFrogs vrapyet
pa vanpeoia Awdiktoov 1 onoia £xet €1 SurpopeTucég pebddovg mpokeyEvoy va Tapéyoviat

T0 QVAYVOPIOTIKG, 1| pdpka, 1 TaxdTnta, Ta arnoféuata Kavoiumy Kol o1 cuvietaypéveg Kabe
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CyberFrog. Avtifeta, otnv devtepn nepintmon 1o CyberCabs dwbérouv pur vanpesio pe e
pévo péBodo m omoia Stav kKAnBel emotpéper éva pufvope Tov TepExel OAeg TS TANPoPopics
evog CyberCab.

Abstract part of WSAMI specdification for CyberCab
<Abstract name = “CyberCab”>

<Interface
hrefSchema="http:/flocalhost : 8080 /CyberCab_wsdl”>
</mbstract>

CyberCab Interface spodfication in 'WSDIL

<wsdl:definitions>

<wsdl:message name="gaetStateResponse”>
<wsdl:part name="ID" type="xsd:int”/>
<wsdl:part name="Brand” type="xsd:string”/>
<wsdl:part name="Velocity” type="xsd:float”/>
<wsdl:part name="Fuel” type="xsd:float”/>
<wsdl:part name="XPos” type="xsd:float”/>
<wsdl:part name=*YPos” type="xsd:float”/>

</wsdl :message>

<wsd] :portType name="CyberCab”">
<wsdl:operatior name="getState">
<wsdl:output message="impl :getStateResponse™
name="getStateResponse” />

</wsdl:operation>
</wsdl:portType>

</wsdl :definitions>

Zmua 2.9 WSAMI Ileprypagn tov CyberCab|6]

Emmiéov, dwribevion and 10 Sfpuo tov Rocquencourt vmmpesieg Awductbov ov omoisg
napéxovv mAnpopopiss M ta Eevodoyeia km 1o sotwTépwr g TOANG. Onwg ko oy
nepimtoony tov CyberCars &t kan yw ta Eevodoysin ko o €0TWTOPL VRAPYOLV
dwpopetikég demagés vampeowv. EmmpocOitmg, 10 Anuapyeio g moAng mapéyer pa
vimpeoia i v Béom Swpdpwv onpavtikdv Tomobecudv Omwg pvnucia, vocoxopeia,
opyaviopoe.
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Abstract part of WSAMI specification for Cyber¥rog
<Abstract name = “CyberFrog”>

<lnterface
hrefSchema="http://localhost: 8080 /CybarFrog.wsdl”>
</Abstract>

CyberFrog Interince specification im WSDL

<wsdl:definitions>
<wsdl:definitions>
<wsdl :message name="getVeloocityResponse™>
<wsdl:part pname="getVelocityReturn” type="xsd:float"” />
< /wsdl :message>

<wsdl :portType name="CyberFrog"™>
<wsdl:operation name="getID">
<wsdl:output message="impl :getIDResponse”
name="getIDResponse” />
</wsdl :operation>
<wsdl :operation name="getVelocity">
<wsdl:output message="impl :getVelocityResponse”™
name="getVelocityResponse™ />

</wsdl :operation>
</wsdl :portType>

</wsdl:definitions>

Zmpa 2.10 WSAMI Tleprypagn tov CyberFrog[6]

Xtdyog pag eivay, o emPamg evog CyberCar va £xer mn duvatétra péow pwg opntig
OVOKEVNG, oty ontola éxel eykataotioel 70 CoWSAMI, va xabopilel ta cupppaldpeva ya
to. omoic evhwpéperar Kabe emParng oquowkd umopei va dnMboet  Sa@opeETIKA
ovpppalépeva mov Tov eEvOpEPOUV O CUYKPOT pE Kamowv dAho. INa mapdderyua €vag
Ayyhog tovpictag umopel va evOWQEPETAL YL TNV KIVIIOT OTO KEVIPO TN¢ MOANG Kal Ta
SwBtoyia Eevodoyeia o avti) evd évag KAToKOG TG TOANG HIOPEl Vo EVOPEPETAL POVO T
mMv KuKAOQOpwKT Kiviion. Ity mpdn Zepimtaom o Ayyhog tovpiotag fa dnidos Tig
oyéoe; ovpppalopivav nov paivovtat oto oxfua 2.11. H oxéon TRAFFIC amrotedeitatl and
£E1 1o teg pe ovopata ID, BRAND, VELOCITY, FUEL, XCOORD, YCOORD o1 onoieg
QVTICTOL(OUV GTO aVAYVOPIOTIKS, TN pdpka, TV TtaxiTnta, Ta arofépata Kavsipwy kot 115
ovvretaypéveg kabe CyberCar mov xuxhogopei oto nepifairov. H devtepn oyxéon pe 6vopa
MAP aroteleitat and Tperg W0 TTES Kot avVaPEPETAL OTO OVOUA KOt TIG CUVTETAYHEVES BEoT)g
g tonobesiog. Oco o myv tpit oxéon pe 6vopa HOTELS 1 onoia dwbéter emiong tpeg
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WoTTee Apocdiopilel To Gvopa evig Eevodoyeiov pe Tig TYéG Tov povoxkivov kot dikivou
dwpatiov avtictoya. O I'dhhog emPatng pe ™ ospd Tov umopel va dnhdoet T oyxéoelg
ovpppalopévov CIRCULATION xar PLAN. H npat £y névie wwmyreg pe ovopata:ID,
MARQUE, VITESSE, XPOS, YPOS. H 6ebtepn éxer 1peig d1dmeg pe ovopata: SITE,
XPOS, YPOS xat givar mapépow pe v oxéon MAP tov AyyAov ovpicta. Me Baom ta
TOpARave, otdyog pog eivar va pmopodv ov ypfoteg va Bétovv SQL epmonoeig oto
CoWSAMI 10 onoio pe ) o€pd 0V 1) evromilel Tapdyovg oL UTOPOTV VO CUVEIGPEPOLV HE
ocvpppalopeva oToV EUTAOVTICNO TV OYéccmv cuuPpalopévev Tov opilel o ypNnoTng, 2)
ovAiéyel ta cupgpalopeva and ovtols, aveédpmyra Tov eidovg dicraprjs péow THg onoiag
npocpépovral, 3) xatackevdlel andvimon ota SQL epomuata pe fdon Ta copppaldpeva.
1o oxfua 2.11 goivovior mlavég epmtioeig 1600 10V Tovpiota 660 kol TOV KATOIKOV MG
n6Ang ot onoior emPaivovy ota CyberCars. Or anavriioels wov divovran Tpokbrtovv petd and
éheyxo g 6Béomg twv CyberCars mov pmopovv vo mpooreiootovv. O evromopdsg xat
xatnpyopwonoinon twv CyberCars oe CyberFrogs xouv CyberCabs yivetar avdioyo pe TG
Senogés TV vnpecwdv evd N ovykivipwon teov Ofcswv TOV OyMMAt®V  yivetal
axkoAovB@VTaG TOUG Kavoves mov vdpyouy yw kb katryopie CyberCar.

Context Relations Contest Relations
TRAFFIC{ID, BRAND, VELOCITY, FUEL, XCOORD, YCOCRD) CIRCUL‘A’E’IOR(Q, MARQUE, VITBSSE, XP0S, YPOS)
MAP{SIT®, XCOGRD, YCODRD) PLAN(BITE, XPg5, YFOS)
HOTELS IQ, SIRGLE_ROOM_PRICE, DOUBLE_ROOM PRICE)
: - Context Query
Context Quety SELECT AVG [VITESSE)
SELRCT AVG{VELOCITY)
FROM CIRCULATION
FROM TFAFFIC WEERE
WHERE {XPCS BETWEEN
(XCOORD BETWEEN - . . , - at
~ (SELECT MIN({XP0S)
{BELECT MIN(XCOORD) ~ -5 m
FRON TRAFFIC FROM CIRCULATION
HBERZ I = $R) AND

WHERE ID = 103) AND
{BELECT MAX{XCQORD}

(BELECT MAX (¥ROS}

FROM PLAY
PROM MAP ¥ STER = A% '
WEERE 5IT2 = ‘Historicalduseum') 3 :::L St R
) aND ' '
{YPOS BETWEEN
(YCCORD BRTWEEN (SELECT MIN(YPOS)

{BELECT MIY(YCOORD)
FROM TRAFFIC

WHERE 1D = 102} AND
(SELECT MAX(YTOORD)
FROM MAP

RHERE SITE = ‘HistoricalMuseum’) 4

FROM CIRCULATION
WHERE ID = 103) AND
(SELECT MAX(YPOS)
TFROM PLAN

WHERE SITE = ‘INRIA'}

}

¢
) N WY L

TOURIST ROCQ CITIZEN

Zyfpo 2.11 Tapadsiypato SQL Epomudtov oto CoWSAMI[6]
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KE®AAAIO 3. COWSAMI

3.1 Apprextovi CoWSAMI

3.2 Aopn} oo WSAMI

3.3 Baom Aedopévav o0 CoWSAMI
3.4 Yanpeoio PeerManager

3.5 Yampeoio ContextAggregator
3.6 Ympeoia SQLInterpreter

3.7 Ymmpeoic MyUR

3.1. Apprexctovikyy CoWSAMI

"Exovtag nepryplyel pepikés amd Tig AVGEI oV TPOTAONKaY pe oxond T devkdAivvon g
avartoéng kar Asitovpying epappoydv pe evnuepdTnTo. cUpPpaiopévav 8o TPoympHoOVUE
omv zeprypagt; Tov CoWSAMI. Zro kepdhoo avtd Ba meprypo@el 1 apyIteEKTOVIKY] TOL
evouipecov Aoyiopkod kat Ba avaivBet o tpdrog viomoinong SAwv TV VINPESUDY TOV.

Onag gatverar and 10 opjpe 3.1 10 CoWSAMI dwbéter 1éooep vrMpesiss: TOV
PeerManager, tov ContextAggregator, tov SQLInterpreter xar T MyUR. Awbéter ermiong pia
paom 6edopévev oty omolo amobnkedoviar Ta cvpugpaldpeva ta omoin. GLAAEYOVTOL Kat
GMeg mAnpogpopies mov agopovv T0VG Tapdyovg ovpepalopévav. Eidwodtepo, ot
appoddmnreg Twv vmmpecudv eivar ov g&ng: O PeerManager eivon vumelBuvog ywr Ttov
gviomopd Tov mopdyev cvpppalopivav. O Context Aggregator culdéyer ta copgpalopeva
xat Ta amoBnkever ot Phon dedopévav. O SQLInterpreter ypnowomowsiton yw Tnv
enetepyacio tov copuppalopévav xu o cuykskpyitva Yo Ty andvenon SQL epomhudtav
7oV yivovior and 10 XpHoTn Mave ong oxfoew ™G Phong dedouévav mov TEPIEYEL 1O
ocvpppaldpeva. Téhog n MyUR eivar pwx vimpecia mov ypnoyomoicizar vy T Afyny
TANPOPOPUDV/AETTOUEPELDV TOV APOPOVV YAPUKTIPIOTIKG TWV VINPECUDV TOV TAPOYOV.

ovpppalopévav 0rmg Yo Tapaderypa 1 dwbeodTTa TOVg KOt 0 XPAVOG amOKPIONG TOVG.
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Na mv vlonoinon 6Awv avtdv tev vmpeowiv eivar arapaithty n eyxotdotaon Kat
Asitovpyia Tov WSAMI. To WSAMI sivar o nhatpdppua eviipesov Aoyiopixov i onoia
emTpénEl THV £YKOTAOTAGT Kat AE1TOVpYia vanpecudv Awdiktiov o€ popntés Ko cTadepés
ovokevés. Adym t0v oxEdurcpol 10V EMTPEREL TV EYKATAOTACT] KOl TN Asitovpyia twv
UTNPECDV  aMOPEVYOVTAG TN OMATGAN RoAAGV vroloyonikdv mopwv. H ouvykekpyuévn
TAaT@opua, péow tov CSOAP muprva g xat ¢ vimpeoiag Naming & Discovery, 1 onoia
napéyel Suvapikd eviomopd vanpecudv Awdixtion, xpooPéper 10 kaTdAnio vadfadpo
v avartoén xat Asrwrovpyia twv vampesudy oo CoWSAMIL

> CoWSAMI

o o et 0 e

? WSAMI

e 3.1 Apytextovikr] tov CoWSAMI

Mpwv nepdoovpe otv avalvnixs wapovoiact tev dopkav otoygeinv Tov CoWSAMI xaid
givar va yiver pa neprypagt tov aepaiioviog oTo onoio avtd eyxabicTatal kat AELTovpyeL

®ewpodpe 6Tt 10 nepPariov anotelsitar and ovrdmyres xabepa and g onoisg dwbiter Eva




29

onypdrumo oo COWSAMI. O ovidmyreg ovtég popodv va covdéoviar petald Toug pEsm
gvdg tomkod Sictvov eite gvobppatov eite acbppatov. To pdro avtdv T@OV OVIOTHTOV
HTOPOVV va tov nailovv gite otabepoi vaohoywots, eite QopnTol VWOAOYNIOTEG aKkOun Kot
PDA’s 1| awo8nipes. Ze éva 1é1010 mepBdrhov kdbe ovrotita umopel vo, £xel 10 pAo gvog
mapdyov cupppalopévav 1| evég karavalwn] copppalopivev f akopun ka tav dvo pali. O
WAPOYOL CUNPPALOUEVEV TAPEXOUV TIG TANPOQPOPIES TOVG WECK MIGS 1] WEPIOCOTEP@YV
vmqpeciy Jiadictoov. Avtég ol vanpecieg kabopiloviavneptypapovial pe ™ ypfion Tng
WSAMI yAdooag, n onoia anotedsi pa enékraon g WSDL pe okond thv mo aveivtikn
TEPYYPAQY NG OoLuREPWOpds vmpecwdv Awdwctoov. H mepyypaen «dbe vmnpeoiog
Awductvov anotelsitar and §V0 KOoupaTW: TO abstract Koppdn xar To concrete xoppatt To
abstract xoppdn g neprypagng xabopilel v demagr) g vanpeoiag svd 10 concrete
KOpATL Tepiéyel mnpoopisg oyeTucés pe Tov Tpomo KA Thg vmnpesing, Onmg Y
napaderypa 1 Sievbuven mov Ppiokeron eykatesTHUEV M VANPECiQ, TO TPMOTOKOAAD
gmkowaviog nov ypnowonowcitar (PAéne oyfpa 2.10). H Swenogfl g vampeciog
npocdopiletar and mo WSDL meprypagn g omolag o URI avagépetar oto abstract
KOMPATL TG meptypagnis Tne vanpeosiag. Ot dienagpég %o vimpecidv eivan idieg dtav eivar

CUVTOKTIKG Opow Ta abstract KOPUATIO TV TEPYYPAPDV TOVG.

Ze éva t€t010 TEPIPaIAovV kB ypnioTng pmopel va xabopicel ta copppalopeva yie Ta omoio
evoupépetar. 1o COWSAMI 1a ovpgpaléueva opilovion cav Eva GOVOAD amd WI0TNTES Ot
onoieg Aéyovtal idtyreg aouppolouévov. Mahota xade napoyog cupepalopévav pmopsi va
TPOOPEPEL MEPIOGOTEPES GO o TIPEG OV APOPOVV SPOPETIKEG WIITNTEG CVNPPALOPEVHV
(m.y- éva CyberCar avagéper v TaydTnTa kou ™ pdpxa Tov) evéd propei va vadpyovv Ko
OwopeTkoi TAPoYOl CUHPPALOPEVAV TIOL TPOCSPEPOVY CNUOCIOAOYIKG D1 TANPOPOpin
(m.y. dvo CyberCars avagépouv v TayvTNTC TOVG PECH SPOPETIKOV SEMUPDOY VANPECLDV
Awdiktiov). Qv Wwdmreg ovugppalopévav opyavevoviar and 10 YpNOTN ©F OYEoEls
ovugpaloutvarv. H xébe oyéon cvpppalopévav yapakmpileTar and to Gvopa ™G Kot 70
ocovoho tav WwtAteov g Me Bdom avti v opyéveon Aowmbv ta cvpepaloueva
amwobnkevovtor oty Baom dedopévav oo CoWSAMI, mov sivar eykateoTnuévn oth cvokevn
0V TtopSYOV/KaTaValmTH cupppalouévav, ot mAewdec. H culloyi Tipdv Yo ig W1dTnTEg
xa0e oyfong ovugpalopivav yivetar pe Paom kavoves mov €xel opioel o ypARGTMG Kai oL
omoiot efvar amobnkevpévor kar avtoi om Paon dedopévav. Or kavdveg avtol avrictoryilovy

wwmreg tov oxfocwv ocopuppalopévav oe Aertovpyieg tav vANPESUDY AWSIKTOOV OV
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npocPéper évag Tapoyog cvpppalopévev. H khfon Tav Asttovpyidv £xel ag anotéAsopa Ty
EMOTPOPN THOV Y@ TG avtiotoyes Wwmes. Inuewtéov 8 6t ma xabe oyon
ovuppalopévev pmopovv va vadpyovv modoi dwpoperikoi kavoves, kadévag amd Toug
omoiovg TPOGdI0PiLel T cLPTAPWOT TWV BTHTOY HIaG OYXEoNG CURPPACOHEVAV HE TYEG
mov mapéyoviar and mapdyouvg pe dagopetikég Swemagéc. Térowr mdpoyor sivar oo
napdderypa pag (nap. 2.7) o CyberCabs xat ta CyberFrogs. Ta CyberCabs mapéyouv tyuég
pécw pag povo ueBddov (getState()) evd ta CyberFrogs éxouv 61 Swpopetikés pe8bdovg
mov EmoTpEQPOVV TWEG. Av  Aowmdv  Evog KATOVOAMTHG KATAGKELAOEL i  oxéom
ovpgpalopévav 1 omoin Exet po pdvo WKW MTA KAl 1 070l CUUTANPOVETAL PUE TIG TAYDTNTES
twv CyberCars tov nepaiioviog 161e propotv va dniwodv dvo dupopetikoi kavoves ya
™ SVAAOYY TWAV Y v Wwtta avthg ¢ oxéong cvuepalopévav. AAog Kavévag Ba
onhwbdel o T ovAoyn tpdv and ta CyberCabs agov 6o ypnoyonoweizar 1 péBodog
getState() ka1 @AAog kavévag o T cvAloy Tinav and ta CyberFrogs agov oty nepinrtoon
avtn Ba ypnowonoieitoan 1 néBodog getVelocity().

INa va emtevyBbobv 10 TOpARAVE VEAPYOUV OTN GUCKELN) KABE xpfoTn Ol UMNPEsiES
PeerManager, ContextAggregator, SQLInterpreter xat MyUR tov CoWSAMI. O
PeerManager civar vrebBuvog 1@ 10 eviomopd OAwv Tav Swbioywwv Tapdywv
ocvpppalopévav tov mepfdiloviog yw. Tovg omolovg evdupépetar o kdbe ypriotms. O
gvtommopds avtdg Pacilerar oty Naming & Discovery vanpecia mov dwbéter to WSAMI, n
omoia KaTyopronoiEl Tovg apdovg cvuppalopévav avaroya e v Semapn Tng LVANPESIng
OV TPOSPEPOVV OTWG aVTH TEPYpapeTat oo abstract xoppat tng WSAMI neprypaen toue.
O PeerManager anoteisitar and £E1 Swwpopetikég Aettovpyieg. Ot Asitovpyieg avtég Stvouv m
duvatdéma oe éva Tapoyo/KkatavaAmTh va QEPEL 15 TEPAg Ta e&Ng:
e Na swayst ot0 nepPdllov pue véa vmmpecio mov Tpoopépel, dnaadhy va kaver
YVOSTY THY TaPOVGIL TG 6TOVE dAXOVS XPNIOTES
e Na eiayst and 1o mepfdidov pia vmmpecio mov péypr TOTe Mapeixe, dniadn va
EVIUEPDOEL TOVG GAAOVG XPTIOTEG OTL TMOLEL TALOV va TaPEXEL TN CUYKEKPYEVN
vrmpecio
e Na avakaddyer O6ieg TG Swpopetikég OSenapés vmnpecidv  dadwcrdov  7ToL
nopéyoviarl and TG OVIOTITEG TOV GLOTHHATOE KAt Ol ONOIEG eivan exeivn T otypn

npooPhoyieg and avtov. Kabe diemapr opilet pia dSwagopetici kanyopia vampeouv.
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e No cUYKEVTIPGOVEL KoL VO GOBTKEDEL TIG VINPECIEG TOV OVIOTHTMY OV WOPEYOVV MIO
ovykekpiuévn Siemopn, SNAad TG VANPECiEg TOV AVIKOUV GE ML CUYKEKPWEVN
xamnyopio. I'o ™ cvykekpyévn Asttovpyia VIAPYOVV TPEK SWPOPETIKEG TMOAITIKES
7OV UwOPOHV Vo aKoAoVENBOVV amd To XPNOTY Kol aPOopovv 10 KABE TOTE yiveTar 1)
oVAMOYH aVTOV TeV Sivbivoeny. ZOUPavVe pE TNV TPAOTN TOATIKY 1 EVIIUEPGON
yivetor petd and aitmpo Tov ypRoT, N Se0TEPN TOMTIKY TPOTEIVEL TNV TEPLODIKN
evnuépmon avl TaKTd ypovikd doThpata evéd 1 Tpitn ToTikn VAOTOEL THY cvve
evnuépaon ka1 Swnpel mv TAnpogopio kEOE YoV CTLYUY| EVIIHEPOUEVT.

O ContextAggregator pe N oepd tov diver ™ dvvatdtnia oTovg YpNoTeg va opicovv TG
oyéoel; cUPPPALopEVEY OV Toug EVOPEPOVV aAAG KOl TOVG KOVOVEG COMPOVE WE TOVG
omoiovg Ba. cuAdLyovtan Tég Y Tig WidTTEG TV oxécewv avtdv. Eivon emiong vredduvog
Y10, TN CVAAOYY T@V TANPOPOPUDV OV GLALTOVVIOL YO T CUPTATPAOGT] TOV WBI0THTOV TOV
oxéocov ovpppalopévav. O ContextAggregator Yo, vo. TETUXEL OAo aVTE TAPEXEL TPELS
Aewovpyiec. H mpdtm Siver tn duvatdmra otov katavolwth cvpppalopévev va kabopioet
™ ayéon tav cvpppalopévav mov emBupci pe Tig WWOTNTES cLuPpalopévev oV TOV
evowgépovv. H dedtepn Asrrovpyie ypnowomoteitar and tov xatavaimt) cvpppalopévev
Mo 70V KaBopopd TV Kavoveov oOPQEVE HE TOVG OTOI0VG CUPRAMP@OVOVTOL Ol CYECEL
ocvpgpalopévav ov £xer 1O opioel. Pvokd o kKatavaAmtg cvpppalopivav gyt Ty
guyépew vo. Snhacel ToAAovG Kavoveg Yo kGBe oyéon cupppalopévav kar avtd pmopei va o
Kavelr o doeg oyéoclg ovpppalopdvav avtdg embopel. Téhog n Tpim Aertovpyia Tov
ContextAggregator Katd TIv EKTEAECT] TNG CLUMANPAVEL TIS WIOTHTES TG EKAOTOTE GYEOMG
OVHPPOLOPEVOV HE TINEG OV CUYKEVIPAOVEL Ol TS OWPOPES LIMNPESiEG AwdikTiov 7OV
KOAEL COMOOVA HE TOVG KOVOVES OV O KOTAVOAWDTAS cLVHPpalopévav €xel dNADGCEL EK TOV

TPOTEPWV.

O SQLInterpreter emrpénel otov ypfiotn va enelepyaoctel, péom vmoforng SQL epatnpbrav,
0. supppalopsve mov £xovv cvAlexBel kar ta omoin Ppickoviar amobnkevpuéva otn Paon
dedopévav pe N popet TAeddov TGV OV AVIUIIPOCMREVOUV TIES Y TIS WIIOTNTEG TOV
oyéocav ovpppalopévav. [épa and andd epompata ot YAdooe SQL, o xpiiotng propel va
Béoel epOTANOTA pE OPICPEVOVG EPOPWOHOVG OL 070101 EYOVV VO, KEVouv pe To A1Bog Twv
Tapdy®v oV Ba ep™BOUV Y va yivel 1 cuAloYN TV cVpPPalopivav 1) akOun Kal pe

kGmoeg mpovmobéoey mov mpémer va wANPolv ot xépPor yw va cuvveispEpouvv oV
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couApwon i oxéong Kol o1 omoisg £xouv oxfom pe Tt SwdeoywdTTO KA 0 XPOVO
andxpong puag vanpeoia,

Télog n MyUR &iver 010 xpfiotn ™ duvatéma va Mafer minpopopies nia Tig Suapopetucts
Katyopieg vinpecudv ov dwrifevin oto mEPPdAiov wov. H Aqym tev mnpogopidv
yivetar and éva Kevipkd anobnkevtikd ydpo mov Ppicketar eykaresTnuévog oto nepiBailov
wov CoWSAMI. H dwyeipion tov amobnkevtikod avtod ydpov eivar appodvmra tov
duyeypromi 100 CoWSAMI mov sivan vevBuvog va Swtnpel eviipepopiveg Tig TAnpopopieg
7OV APOPOVV TIG KATNYOPieg TV VIMPESIDY oV datiBevian oo nepPddlrov. Zmv kevipw
avti anobikm VRAPXOUY KATAXDPNUEVES Ol KATIIYOPIES TWV VANPECUDV OV £tval Subéciyeg
oto nepBairov. Or IAnpogopicc 1ov MyUR avtioivial and T GCLOKEVEG TOV XPNOTOV TOV
neparlovrog Tpokeyévon va Bonndoiv o ypriotes katd T dHiwon tev Kavévev tovg. H
ovYKEKpYEVT) anobnkm dev mepExer TANpo@opiss YW TG SEVBIVOES MOV TaPEYOoVIaL
duapopeg vmmpeaisg alld To pdvo mov mapéyet eivar 1 evnuépwon Y TV Ymaptn Karowwv

KATNYOPUDV LITPECUDV.

Ipwv Spmg npoywpioovpe oty avaivon g apyuektovikig T1ov CoWSAMI npénet va yiver
avapopd o€ £va GAAO CTHAVTIKO YUPEKTNPOTIKO TOV, 10 omoio VAomouwBnke na v 660 10
duvatdv mo eokoAn yprion tov. Exer Snpuovpynel pa ypopuh Semagn xprom mov dtver
otov ypiotn éva nepPdidov mOAD Mo QKO xar TPOGI1Td 0VTWG MOTE VA RETVYEL TOVG
otéyovg tov. ITo ovykekpyiéva Exouv dnpuovpynBel dvo ypagixd neparlovia epyaoiag,
and ta omoio 10 éva mopéxel TG Aswtovpyieg Tov PeerManager evd oto devtepo Exouv
svoouat@del o1 Asttovpyieg Tov ContextAggregator xat tov SQLInterpreter. H dnpovpyia
T0V éytve pe otéyo Ty dievkdAvvon oL KataveAoT)] cvpPpalopévev oTov OPIHO TV
oyécewv ovpppalopivav alld kar Tev kavévav mov kabopilovv Tov Tpémo cupniipwong
TOU¢ aAMd KOl TOV O YPRYOPo Kal EVKOAO TPOmO ekTéAeot)g OA®MV TOL AETOLPYUDY TOV
PeerManager.




PEER MANAGER SERVICE

Zyiua 3.3 Tpagucd HepiBdirov mg Yampeoiag Tov Context Aggregator
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3.2. Aopsj rov WSAMI
To WSAMI 6mng €xer Hdn avapepbel eivar po mAot@Oppa KATAVEUNUEVOL EVOIGPEOOV
Aoyoukov 1 onolo aroteAeitar and 8o Pacikd ovotanikd: tov nupnva (CSOAP Broker) xa

v vanpeoia Naming & Discovery.

O nupfvag Tov evdidpecov hoynopkod ompiletar e po vAomoinom 10v SOAP npwtoxdAAov
70 071010 EMTPENEL TV EYKATACTAOT) KAt KAOT LANpecudv AladIKTOOV O POPNTEG GUOKEVES,
o1 onoieg SubETOUV TEPWOPIGUEVOVG VTOLOYIBTIKOUG KL EMKOVOVIRKOUG OPovs. Mali us 1o
CSOAP nuptiva napéyovtar to Install WSAMI epyaieio, 1o onoio emrpénet Tnv eykatdotaon
xar pOBuion vanpecdv xar 1o WSDL2WSAMI epyadeio, 10 onoio mapdyer v WSAMI

neprypagn pg vanpeoiag dobeicag tng WSDL neprypagy .

H vmpecia Naming & Discovery (ND) oxomd £yet tov eviomopd Tov mapdywv
ovpppalopévav mov VIdpxovv oto REPIBAALOV evig katavalwti ovpppalopévav. Ze kb
xatavalonynipoyo mov ypnowomoiei to CoWSAMI vrmdpyer esyxareouévn avmy n
vanpecic. H vmpecia ND dwmpel otn ovoxevl xdbe  xaravaioti/zapdyov
ovuppalopévav §0 arobnkevTikovg xHPOVG 6TOVE 0MoiovG amobnKevovTal TANPOPOPIES Na
TS VN pecieg Awdwtiov mov eivan dwbéoueg oo nEPPaAlov. O évag amobnkevTkdg XhPog
o omoiog &ivar m Tomikf amobAxm Swmpel mAnpo@opieg yYu TG VANPECIEG MOV EXEL
EYKQTAOTHOEL £vag MApOoY0G CVUPPAlOUEVEV CTIV GUCKELY] TOV KoL TS OO TapEXEL OTOVG
vadrouwovs. H anopaxpuopévn anobnikn n omoia anoteAsi tov dg0tepo anobnksutikd ydpo
mov dwampei | ND, Aertovpyei pe ™ Aoy pog Tomxig KPUQRG PViingG Kot TEPEXEL TG
TANPOPOPIES Y OAEG TIG GMOUAKPUCUEVES VANPETieg Awdiktiov mov £xouv evromatel 610
nopeABOv. e kabe amobnkm n mAnpogopic mov amobnkevetar yw kabe vanpecia etvar To
URI g WSAMI zeprypagn, ™ms. Méow tav d00 amobnxav eivar duvath 1 dexnepainon
wmMUATEOV Yo EVIomopo vanpecidv §08évtog evog URI mov avrictoyel otv neprypagt] mg
diemaphic mov mpémer va mpoo@épouy. e kGOe mepinTomn o eviomopdg ag ummpeciog
Baciletar oto av 1 Sobcica Sienap eivar Gpow pe T SienaPr) VIPECUDV OV EvIoTLOVTaL
Emropévag o alydpiBpog eviomopol Twv VINpecidv £xeL w6 e&ng:

o AoBévtog tov URI g mpog avalitnon dienagpig otnv ND, yiveta £Aeyyog 1600 ot
Tomx| 600 xou OV onopakpvouévry amobikn G ovokevng Omov  eivan
gyxateopuévny 1 ND ya 10 av uvadpyovv amobnxevuéva URI’s  zweprypagiv
VIMPECUDV MOV TTPooPEPoLV TN Siemapn} mov kabopilerar amd To 600sv URI.

RSy
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e Av orig &0 anodnikeg dev Ppebdel kavéva amotéieopa 10 epdnpa Swifaleton oe
GAleg ND vrmpeoieg mov givan npooPaoyeg exeiviy ™ otrypr}. H xa6e ND extehet v
idw Astrovpyia wov éywve amd v ND vanpeoia omyv onoila Eekivioe 1 avalinon.
Ta anotehéopata g avalfmong emoTpiPovial OTOV XPNOTN NOL EKAVE TNV
EPHTNOT OPYIKG.

O evromopdg tav aropakpvuouivav ND vanpecuav, mov anrsital oto devtepo Priua Tov
aAyopiBpov Astrovpyiag ™mg ND vmmpeoiog, omnpiletar oto npwtéxoiro SLP [17]. Me m
xpYioN 10V TPWTOKGAAOV aVTOV 01 CLOKEVEG OTIS Omoieg ekteAsitar 1 ND vampeoio pmopodv
va gviomotovv. ITpokeyévov va Aettovpymiost o SLP tp@téKoAlo VEPYEL EYKATECTTHEVOSG
oe kGBe ovoksvn] évag SLP Server. Kabe SLP Server kdver mepoducd multicast oe o
ovykekpyévny SievBuvor (224.0.1.22) o aithon avaliTnong CLCKEV@OV TOV TAPEXOUV TNV
ND vanpeoin. Ou SLP Servers Aappavovv avtf v aitnomn kot av dwbétovv v vanpeocia
ND otékvovv éva ancvbeiag pfvopa otov server Tov EKave TNV EpOTNOT). Me Tov 1pdT0 ovtd
omowdfnote oLoKEVLY] Aswovpyel oto mepfdAlov mov meprypdgovpe ko dwbitel
eyxateotnuévo éva SLP Server umopei va evtomioer T dievbuvon omqv omoio SwtiBetan 1
ka8 ND vmmpeoia.

3.3. Baon Atdopévav oo CoOWSAMI

Znuavtiké otoygio g viomoinomg tov CoWSAMI anote)ret n) Paom dedopévav mov vdpyst
EYKATECTNHEVT OTH CVOKELN KABe KatavalmTh/mapdyov mov xpnowonotei 1o CoWSAMI. Xe
avt ™ Pdaon dedopévav VAGPYOUV OYEGELS Ol OTOIEG YpNowomowdvIaL and Oheg TS
vimpeoieg Tov CoWSAMI. Emiong xdmoeg Asttovpyieg tov vmpecudv odnyoldv otnv
duvapum dnpuovpyia véwv oxéocav. Eto oyiua 3.4 gaivetar To oyfpa ThG Pdong dedopsvav
7OV VRAPYEL OTO SioKo pag ovokevrig 6tav eykabictatar yw TPAOTN QOpPL OF ALTH 10
CoWSAMI. Zm oyéon categories amofnkedoviar O1 KaTnyopieg vANPECUDV 7OV EYOVV
gviomotel £0T® kar poe Qopd evd ot oyéom relations amofnxedoviar or oyfoeig
ovpppalopévav  mov  dnidver o  katovodwtig ocvuppaloptvav. Ov  oyéoei
universal_repository, urcategories, uroperations, urparts XpnoWHOTOWUVTAL YW THV
anobnkevon tov TAnpogopubv mwov AapPhvoviar and TV kevipws amobiikn Tov SkTvOL
péow g vimpesiog MyUR. O1 vmédoweg téooepg oyéoeg CyberFrogs, CyberCabs,
relation_traffic ko rule_traffic sivor noapadeiypoato oyéocwv mov Snpwovpyolvior koTd

Asrtovpyia Tov CoWSAMI ot0 oevapo mov meprypaenke oty napdypago 2.7.
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O oxéoeg CyberFrogs ka1 CyberCabs dnpwovpyoivrar étav sioaybei yia npdn popé oto
dixtvo éva CyberFrog 7 éva CyberCab avrtictopae. Ze xafspud and avtés g opfoeyg
anoBnxevovtar o1 devBivee otg onoieg eivar dwrbéowa ta CyberFrogs 1 ra CyberCars.
Voo ya 115 oyéoeig relation_traffic xau rule_traffic dnuovpyotiviar étav o Ayyhog tovpictag
T0V Tapadeiypatog opicel v oxéon ocvpppalopévov traffic. H npdm oxfon éxet cav nedia
ng WwWmreg g oxféong ovuppaloptvav, tw omoin yeuilovv pe mpfc and Tov
ContextAggregator 6tav avtd {nmBel and tov ypnom. H devtepn oyfon ypnoyonoweital yia
MV KATaY®OPNOoT TOV KAVOV@V 70V apopovv TV CLUTANP®OT] TNG avtisToyms Ox£omg
ocvpepaloptvav. Ta ovopata Tawv dVo avtdv oxéoenv tng Paong dedopévav eivar ovvbera

xat arotelotviar and ta npoBépata relation kot rule_ avriotoyya akoiovBovpeva and to

évopa g cxong copppalopévev ot omoia avapipovial

---------- ybeiCabi
sndpoint.varchar
T ErCutrogs -
endpoint-varchat
pommem——————— :
id:int
velocity float
brand yarchar
{uel float
S xcoord float
Tl ycoord float
prereer = [ zwatic 358
mersageper. rarchas category_namevarchar
4 rule-varchar
23
colagery_K miegar category_x wieger
caegory varchar openalins_id.mteger
oalaaityvacha wssageprr_kd mieqer
PO SDOTIe_trmey &2char
Tmijpe rov Karaséyov mn; Baogs
. o 6 o
Trabeps Tpapa tov Karaisyor mys Baons rov COWSAMI #ev Eaprére exd v Eesensh
A D _d_gggs’ B onuaivei 61 Sevtepo omBenxs tov ovouato; wov B vaapyet

o  £YYPAQN L A oTo nEdio relation_name

FK
A 7" B onucivei 61 A (B.id) eivax vrogivoio rov B.(B.id)

Iynua 3.4 Baon Aedopévav tov CoWSAMI
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Znig endueveg mapaypapovs Ba yiver avoivtikny weprypaen tav vanpecudv 1ov CoWSAMI
omote kot O avadvboiv Ao Ta XAPOKTNPIOTIKA TV oxéoewv TG Paong dedopévav mov
HOMG TEPLYPAYQpE.

3.4. Yampeoia PeerManager

2V Tapaypago avTh 'Oa yiver po xteViig avapopd oty vAonoinom tov Peer Manager xat
otoV TPOTO pe Tov o7oio o1 Asttovpyieg Tov Pépovv €15 TEPOG TV anootor tovg. Ilpw and
avtd dpeg akiler va yiver pa avagopd otig Packég apyég Astrtovpyiag ™G VANPECING aVTAG.
O unyoviopdg eviomopo¥ =wopdymv ovuppalopévev mov vAOTOEL T vAMpPEsia TOL
PeerManager dwixspiletar pia oyéon ot Paon dedopévav, pue Gvopo. categories, otnv oxoio.
anobnkevoviar OAEG Ot KATYOpieg vIPEcIDV OV vRApYovv oto nepariov. H oyéon avt
nepauPaver Tpia nedia and ta omoic. T0 TPMOTO £ivar Eva povadikd avayvoploTikd Yo, Kabe
Katnyopia, To Se0TEPO €ivar TO OVOMQ TNG KATIYOPIOG OV CULMUTIRTEL ME TO OVOMO TNG
avticToymg demagng kai 1o Tpito mpoodiopilerl v xprion 1 oy Tng moMTiknig TG cuvVEXODG
evnuépoons. Kéabe @opd mov evtomileroar o vampeoic mwov Oev aviker ce o foM
mtciye'ypappévn ot oxéon categories xatnyopia, 1 vanpeosia tov PeerManager siodyer o
xawovpyw. mhewdo ot ovykekpybvn oxéon. Iiépa Spmg amd ™ ovykexpyévn oxéon o
PeerManager dmuovpyei kot pe véa oxéon yw xdbe dwgopetikyy xoatnyopio mov £€xer
ewoyBel omn oxéom categories. Kabe tétowr oxfon €xet oav Gvopa 10 Gvopo TG KaTyopiog.
Zm oyéon avtr) amodnkevovrar 6A to. URIs mov npoceépouy v avtictoyym diemaen. Etol
Aowmdv ot kdBe t€tow oyéom vadpyovv toca URIs 6oeg kot o1 Swbéoyueg vanpecisg g

GUYKEKPUEVIG KOTIYOPIng.

PeerManager

!

join(categorvname:Swring, category_ip:Suing)
leave{categoryname:String, category_ip:Suing)
find(java lang. String categoryname:String)
periodicupdate(categorvname:String)
alwaysupdate(categoryname:String, enable:baolean)

Zymua 3.5 Aeurovpyieg tov PeerManager
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3.4.1. Ymypeoics Ewaywpic kai Edaywyne Yanpeaidv amd to mepifdiiov oo CoWSAMI
‘Exovtag Aowdv auti ™) Bacw) dopr} anobikevong, o PeerManager pmopei va extedéoer 1
Asutovpyieg TOv pE TOAD pEYGAn evkorfo. Eexvaviag pe ™ AsuTovpyic ewaywyls MG
vanpeciag oto nepidrdov (join), 1o povadikéd npdypa wov €xer va kaver o PeerManager, nov
Bpioketar eyxateomuévog o CUCKELT] TOL TapéxEL TV VAMpeoia, sivat va ewdyel To URI
™G CLYKEKPYEVNG Vanpesiag 61N oxon ™G katnyopiag oTrv onoin avikeL Kt 0T GuVEKEW
xaAdvtag 6Aovg Tovg PeerManager mov Bpiokoviar oty epufédewr g, Tovg onoiovg Ppioxel
péow g ND, va Toug mAnpogoprioer yia tnv vaptn mg. T ovvéxew o PeerManagers pe
™ OEpd Tovg Ba evnuepdoovv 1 6xt TV avtictoym oxéon g Paong dedopévav Tovg pe 1o
ovykekpyévo URI avédoya pe 10 av épouv emAbier 1 Ot v mOMTIKY TNG OUVEYOUG
EVIUEPOOTG Y10l TT] KETYYOPia OV OVKEL 1] GUYKEKPYuEVT] vAmpecia.

Peer Manager (join a CyberCab)
Evtomopog 6Awv tov /
PeerManagersvoy |77 TS
nep1féihoviog findAlPesr Managers)
= Join(CyberCab)
Naming & Discovery \

7 ——r—
findAlPeer Managers) I——I__ Peer Managers

£
TipooPéoueg Oviémyreg Etoxywyy URI 1ov CyberCeb
CoWSAMI: o oxéeom CyberCab g
Naming & Discovery Paomg SedoptvavxiBe
xpoofioymc ovebmrag

Béom deboptvaov Ovedmag
CoWSAMI

Ty 3.6 Awdikacio Ewcayayig pag Yampeoiag oto HepPdriov rov CoWSAMI

AxpBéc 1o avtifeto yperdletal va KAVEL 6TV REPINTOOY GROYXDPNONG MG VINPEGiag and
10 nepBadiov. Anhadny Oa npéner va durypayer to URI avtig mg vampeoiag and mv faon
Sedopévev xar va mnpogopioet toug GAAovg PeerManager ot omoiot 6o dwxypayouv, av
éyouv emLEeL TV TOMTIKT THG GUVEXODG EVIHEPMOTG YU TIV KATHYOPia NG VImpEsia, TNV
avtictoym nherida tng oyfong nov vdpye ot Paon dedopévav Tovs.

.
v e—— s —tt———

B W TR S
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3.4.2. Ilolmixég e Acirovpyiag Evquépwons AiabBéouwv Ymypeoiwv

Ocov agopd ot Asrrovpyie EPEPOOTIG CXETIKE PE TO MOIEG VINPECIES ag Katyoping
givaw ovd mdoo omypry SwBéoweg Oa mpémer vo onpewnbei 6Tt kdBe xaTavaA®Tig
ovuppalopévov £xel ™ duvatdtra va opicel onowdNTOTE TOAMTIKY Evnuépwong emBupet
na kGfe katyopio vampecudv kau pmopei PePaing va alrhaler avm v moMTki 67oTe TO
emBupel. Eekv@vrag pe TV To anAf) ToAtuc 1 omoia etvan 1) evuépwon petd and aitmpo
ToV Katavahot cvpepalopévav, N onoia vAorowritar pe v Asrtovpyia find, to pévo mov
ypewdleTat va yiver eivar va kAnBei n vnpecio ND n onoie 6a avalntmioet 0Aeg Tig vanpecieg
™S KaTnyopiog mov Lot o ypiotng. Ta anotedéopata mov tpokvmTovy, dniadn ta URIs
OV VANPEcUDV, amobnkedovial otV avrtictoyn oyéon ot Phom Sedopévav offivovrag
TVTOYPOVa 0TOWOTTOTE GALR TPOYEVESTEPQ CTOYE Q.

Peer Manager (find CyberFrogs)
. 4
Evromopdg dAwvtwy e
CybesFrogstov bomvmimrmre et / ) URIs wwv CyberFrogs
. URIs 1wy CyberFrogs
xpipéiioviog findAl(CyberFrogs) .- \
Naming & Discovery .
/ Biéom Sedoptvey Ovrdmtag
CoWSAMI
findAl(CybesFrogs)
v URIs 1wv CybetFrogs

71 \
L y L
TNpooPéoipeg Oviémreg '
CoWSAMI: CyberFrogs nov

Naming & Discovery EVIOTLOTNKOY

Zyfne 3.7 Awdwacio Evnpépaong Awbéoyinv Yanpecuby petd and Aimpa rov Xpnot

Iy nepintoon mov emieyel n nepwoducy evnuépwon (periodic update), o katavalmtg
ocopppalopévav dnidver 1o Gvopa g xatnyopiag Y Tnv omoie BEAEL va epappooctei n
ovykekpyévn moltikfy kabdg emiong xor v nepiodo mov Ba pecoraPei peta&d dvo
dwdoywdv eviuepdoewv kar avtd Tov yiveran sivan axpiBdg To B pe v evnpuépwon petd
and aithpa pévo mov Tdpo avtd emavarapuPiveral cuveDS avé Xpovike dwotipata ica pe
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v nepiodo mov é6woe o ypfiome. H dwdwacia avti ctapard pévo 6tav o katavaiwmg
ovugpalopévav dnAdoet pntd 6T 10 EmBLpEL

Télog n ypfion g ovvexis evuépwong (always_update) emrpéner otov PeerManager va
swodyet otmv Paon dedopévav touv, URIs vampeowbv ya v mapovsio twv omoiwv
svnuspovetar and Gilovg PeerManager ot omoior swdyovv avtég TG vanpesiec oro
nepPdrdov. Ze nepirtoon un viobétnong avmg mg moAtkiig o PeerManager g oviomtag
dev evpepaver ™ Bdom v vimpesisg yia TG onoieg VAL TANPOPSPNOT HESH KATOWOV
@\Aov PeerManager. I'a nv epappoyn g ovykexpyévng moMtikng to Tpito medio g
oxéong categories WOV TEPYPAPAUE OTTV apyfi TG mapaypdgov 10 omoio Afyeton
always_update(=cuveyng evnuépwot) amobnkeder v xébe dwpopetixi katnyopia TNV
EMAOYY] TOV XPNOTH Y0 TN CLYKEKPEVT] TOAMTIKT). Apykd 1) TN Yo T0 cvYKeKppévo ntedio
givar true(=ainbnig), dnAadn eivar svepyn n cuvepis evnpépwot, adlld kdbe @opd mov o
xatavadomis ocvpppalopsvav arrilel aroym na m xpfion f 61 ™G ouvexovg moATikig
EVIUEPMOTS Y10, p1e. CUYKEKPEVT katnyopio 10 7edio always_update yivetan true 7 false
avihoya pe v EmAoYT TOv.

3.5. Yampeoia ContextAggregator

O ContextAggregator pe Tig Tpel; Asrtovpyieg Tov diver ) dvvardnta ooV KATAVAAMTH
ovuppalopévaov va dMrdver pe duvapkd Tpomo T cvpuPpalépeva OV TOV EVOPEPOVV, Va
Ta arofnkevel Tomkd ot Paomn dedopévov Tov alAd kar va ta enekepydletar xavoviag SQL
spOTAHATA.

ContextAggregator

!

createRelation(nameR elation Stoing. attributes:String[], attributestype:String[])
createRule(nameR elation:Sting, categornvname: String, rule:String)
populateRelation(nameR elation: String classofcategories: String (] stopcondition:imt)

Zymua 3.8 Asitovpyieg Tov ContextAggregator
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3.5.1. Aervovpyia Anuovpyia Zyéone Lougpalouévewv

H npd Aswrovpyio Aowmdv tov ContextAggregator, 1 createRelation(=6npuovpynoce oyéon),
empénst o évo Katavahot) ovpgpalopfiveov va dnAbost To Gvopa MG OxEOMG
ovpgpalopévav mov embupei va dnpovpyhoet kabag eriong kot TG WWTTTES TG, AVt 7OV
éxel vo Kaver o katavaiotig cupppalopévav eivar va ypawel To 6vopa g oxéomng, Ta
ovépota ToV W Ttov ¢ Kabdg kol tov TOmo dsdopévav yo kabepd and avtég Tig
wiwmtes. To CoWSAMI éxer opyavdost £tor  Paon dedopévav tov kGbe xatavaimt)
oUUPPalOPEVOV KOl Y10, TNV CDYKEKPHEVY] AstTovpyio vRApP)EL 10N KATACKELAOUEVY MO0
oyéon pe 6vopo relations(=cyéoeig) n omoio anoteAeiton amd 6vo medin and Ta omoin TO
np®dTo Omofnkever 10 povadikd avayvopwTikd kGBe oyéong ovuppaloptvav  mov
dnuovpyeitor evd 1o devtepo duxtnpel 10 dvopo tng x@be oxfong ovpepatopévav. Etor
lowmov xatd ™ OSnuovpyin Mg oxéong OSVHEPalopEVAV TO TPAOTO TPAYMA 7OV
npaypatonowital and tov ContextAggregator givan ) woaymyn pag véag TASWd0G oTn axEom
avth. Ocov agopd Ti5 BWTnTEg TG GYEong cupppalopivav dwmpotviar oe GAAN oyéon, N
omoio Snuovpyeitar ™ oTyufi mov o ypRomng aweitan T Snuwovpyin g oyéomg
ocvpgpalopévav. To 6voue Tng oxéong avtig mpokvmiel amd t0 7POOepo relation
akoAovBovpevo amd 1o dvopn g dnAwbeicag oxéong ovpepalopévav. Ta nedia eivon ot
wwmreg ™ oxéong ovugpaloptvav kot 0 Tomog dsdopévov kdbe mediov kabopileTan
ooppuva pe 1o doa eixe ONUEUDOEL 0 KATAVAAMTAG CVMPPalopévev KaTd To aitnua Tov. ZTn

ovykekpévn oyéon Ba amobnkedovion onoecdnmote TéG cvAAEyovial oto péAov and
napOYovg OV CYETILOVTaL UE AVTH TN OYECT CLUPPALOUEVAV.

Mépa 6pwg amd to mopandve mpémer va onuewdel 6TL Tavtdypova pe OAeg avtés TG
EVEPYEIEG TPAYHATOTOEITAL KOL T} dnpovpyio puag emmAfov oy€ong 1 XPNOWOTNTO THG OToiog
givar TepAoTW, MG KAl OTH OYEOT avTh yivetor 1 amobikevorn TV KavOvev mov
Tpocdwpilovv T0 TPOTO EVPECTIC KAl CLYKEVIPWONG TGV Tov oxetilovian pe T oyéom
ovpgppalopévav. H oxéon éxer emiong ovvbeto 6vopa, anotehovpevo and o npddepa rule
xon 10 6vopa Tng oyéomg ovuppalopévav. Ado media amaptilovv T oyxon avth &K TV
omoiwv 10 TphTo £XEL TiTAO categoryname Kot awoBnNKEDEL TO GVOpUN MG Ko yopiog Evd 10
devnepo £xen Titho rule(=xavévag) xar awobnkever Tov Kavova yw. tm oxfon. H copnhfipwon
kol Owyeipwon Tng ovykekpyévng oxfomg yiverar amd T Aewtovpyin createRule tov
ContextAggregator, 1 onoia 6o e&nyn0ei Aerrtopepdg oy emdpevn mapdypao. Etol Aoumdy
oy nepintoon Tov AyyAov Tovpicta Tov Tapadeiypatog, katd Tn dnpovpyin TG oxéong
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TRAFFIC Ba dnuiovpynbolv o1 mapakdte oxécew ot Paon deSopévav mov vrépyer oTh
cvokev tov (oynua 3.9).

wetstion_traffic:
id:int }Kg’mie_‘tmfﬁc .
velocity float :
brand:varchar
fuel:fioat

xcoord float
ycoord float

category_name:varchar
rule:varchar

Znma 3.9 Tyéoey tng Baong Aedopévav mov Anuovpyovvrar katd T AfAwon piag Zyéong
Zopppalopivev

3.5.2. Acrrovpyia Anquovpyias Kavova uag Zyéong Zouppalouévav

"Exovtag Aowdv évag ypnotng opicel Tig oxoels ocvpppalopévav Kol Kat' exéKTaon Kot To
ovpppaldpeve tov tepPdiloviog na 1o onoin evowPEpeTar, Ba mpéner va kaver T dfjimon
TV Kavovav ke oxéong ocvpppalopivav. Onwg Exer eEnyndel o xavoveg kabe oxéong
copppalopéivav kadopilovv Tov Tpdno OV GVAALYOVTaL O TWEG Y TG WdTNTEG Tovg. TTpv
opwg and ondfmote GAAo gpewaletal va TapovcoTEL avaALTIKG 1| dop Evog Kavova xat va
enelnmOet xGBe dopucd xoppdtt Tov. [apampoviag kaveis Eva xavova (oxfpa 3.10) propei
vo dukpivel 6Tt amotedsitol and dvo TpfMpata: TV KaTyopio VIAMPESING Kol T0 COUA TOV

xavéva. To mpdro kabopiler pio Sremapr vaNPecUDBY Kot 10 SEVTEPO TO COUA TOV KAVOVa.

2 ‘3:3 D g T v‘,,;g"‘f -
1" Bwwmm | uébodog Emotpepopevo unua Xprion 2vd, Moz
N Mezarpomis
KATHTOPIA | ,, - . A . , Xprom Tovapmons
YTIHPESIAT 2" Wt | MéBodog Emoipepdusvo tunua Mezarrpomz
n"wwiwdmma | uélodosg Emoipepousvo tunua Xpfion Zvvapmons
2 Merarpomc

IZua 3.10 Aopn Kavéove pag Zyéong Zvpppalopévav

s o o . - o

R e S
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Me Baomn 10 mpdTLRO TV VANPECUOY AwdikTO0V i Stemagn teptapPaver va cOvoro and
pedddovg/Aertovpyies. Kabe péBodog déxetar oav dpropa évo. pivopo 166000 Kol EMOTPEPEL
oav amotéAeopn éva pivopa e£660v oe avTOV oV TNV KGAsoe. I'evikd ta mepiexdpueva evog

pmvopatog yopilovral oe empépoug TuNRpaTo.

Me Bdor} 10 mapandved T0 COpa ToL Kavova aroteAsitar amd e akohovdin TALWdWV 7OV
anotehotvrar and téooepa empuépovg TuApata. H mAerddo éxer va k@ver pe tov 1pdmo
copnMipeong pug WWTTag Mg oxéong cvpppalopivav, ondte edkola aviapPaveron
Kaveig 6TL T0 oo Tov Kavova arotesitar and T6oeg TAeddeg Goeg eivar kar o1 WOTNTEG

NG OYECTIG OTIV OTOlL AVITKEL O CUYKEKPYLEVOG KaVOVOS.

ITwo avaivtikd:

e To mphro TPAME TNG KGAOE TETPAdAG TAPATNPOVHE OTL MEPEXEL TO OVOUO MG
wWidTrag g oxéong cvpgpalopévav yw Ty onoia dnuovpysitar o Kavévag.
Mdhwota kaBopiler 6Tt 1o vwdrouta Tpie oToyeie Tng 1eTPddag apopodv TV
SOPUTANPOOT TNG WIOTHTAG HE AVTO TO GVOpLL.

e To deitepo oroyeio mepéyer o Ovopa Tng peBddov mov mpéner vo kAnOel
TPOKEWEVOL Vo cupmANPmBEl 1 cuykekpyévn wWidtyta. H pébodog avty wpéner va
givar p amd TIc pebddovg MoV maPEXOUV Ol VANPEGIES THG Katnyoping mov £xet
MhwBel apykd pali pe o obdpa 1oL Kavova.

¢ To tpito oroyeio xaBopiler To THNHA TOV PNVORETOG EMOTPOPNS TG pEBOdOL ov Ba
xpnoyomomBei Y ) copnmApwon G B0 THTOS TG CYESTIG SUUPPAlOUEVEY.

e To 1étopro otoeio TNGg TETPAOAS TOV KUVOVE, Efvar T0 OVOMO TNG VAMPECIOG
HETQTPOTTHG.

H vampeoio petatpomiig eivar o vampecio Awdiktiov 1) onola eivan Tomkd eyxateoTnuévn
and 10 YPNOTN Kot 6KOHG ™G eivan va déxeTar cupppalopeva Kot va 0. TPOTOTOLEL G TTPOG
TV avarapdoTact Tovg (T.). TIMEG OV avamoPoTOUV YMOUETPO VO HETATPUTOVV OTIV
avtioctoym Ty oc pilw). Zwn ocvokev] Tov katavaimti cvpppolopévav pmopel vo
URAPYOLY TOAEG TETO10V EIBOVG d1APOPETIKEG LIPETies 1] kadepd and T onoieg exteAel p
Swpopetucy perarpomni. INa Adyovg vAomoinomg Bswpeitar 6Tt kGBe vanpecia TéTowv EidoVE
éxer p pdvo péBodo m ool ovopaletar convert. Méo® avtig yivetan 1 enctepyacio kal m

EMOTPOPT| TV HETATPETOUEVGV TGOV, Zta oxfuotae 3.9 kat 3.10 gaivovioar 500 xavéves wov



vRdpyovy ot Paom dedopévav tov Ayylov tovpicta tov napadsiypatog ot oroiol apopovv

™ cvumijpwon ™G oxEons ovpppalopévav TRAFFIC.
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TN R S e s SIMBACANOMA L~ 27 1S RRAs, o e a 3 7
atr 1: Veloaty oper 1: getVelocity | message 1: getVelocitvResponse Conversion :
atr 2: ID oper 1. getID message 1: getIDResponse Conversion : Converter
CyberFrog atr 3: Band _oper 1: getBrand message 1: getBrandResponse Conversion :
atr 4: Fuel oper 1: getFuel message 1: getFuelResponse Conversion : Converter
au 3: XPos oper 1: petXPos message 1: getXPosResponse Conversion :
atr 6: YPos _oper 1: getYPos message 1: getYPosResponse Conversion : Converter "

Zmua 3.11 Kavévag ynia m Zyéon Zopppaloutvav TRAFFIC (CyberFrogs)

SRS R g SO s i SXNAMGANONA - R T R o |
awr 1: Veloaty oper 1: getState message 1: getVi elocm Remonse Conversion : Convener
ax 2: ID oper 1: getSrate message 1: zetIDRe_spome Conversion :
CyberCab atr 3: Band oper 1: getState message 1: gstBrandResponse Conversion : Convernter
atr 4: Fuel oper 1: getState message 1: getFuelResponse Conversion : Converter
atr 5: XPos oper 1: getState message 1: getXPosResponse Conversion :
atr 6: YPos oper 1: getState message 1: getYPosResponse Conversion : *

Zypa 3.12 Kavéoveg yw ) Zyéon Zvpeppalopévav TRAFFIC(CyberCabs)

Ztov kavova tov oyfporog 3.11 @aiveran OTL ot WWOMTEG NG OYEONG CVUPPOLOREVAV
TRAFFIC 6a ocvuminpwboiv pe tipég mov mapéyovv uéBodor vampecudy g xatnyopiog
CyberFrogs. Avtd dnidveton oto nedio categoryname Tng oxéomng rule_traffic. Mo xaBegud
and Tg €51 WdtnTeg ™G oyfong cvuppalopivev vrapyer pa pébodog Twv vnpesibv g
xatmyopiag CyberFrogs mov zmpéner va kAnbei aAld xat to Tufpa mg kdbe pebddov mov
nePIEYEL TV TIUA ov Ba cvpumAnpdoel v kaBe Wwmta. INe ™ cvpnAfpwon g WdTE
brand (=pdpka) N onoia civar N Tpity Katd oepd Wwomra (atr 3: ) Bo mpéner va kAnOel n
uéfodoc getBrand kat va AngBet to Tupa getBrandResponse g andvimong mg.

Zrov kavova Tov oxfuatog 3.12 rapampovue 671 1) B oyxéon cvpppalopévav (TRAFFIC)
8 copANPwOEeL pue TG o1 omoieg Ba cVAAEXBOUV dtav KANBovV vampesies g xatyoping
CyberCabs. ¢ avtifeon pe 10V poNyovUEVO KaVOVE CTNV GUYKEKPIEVT TEPTTT@ON VTdpXEL
o povo péBodog n omoia pémer va kAnBel yia ™ cvAdoy TV Y TG €5 WrdTHTES TG
oyéong ocvuppalopsvav. H péBodog avmy sivar i getState(). Opog o xabepd and ng €5
WiTTeg Oa ypnoyonomOel SwPopeTkd TP TOV puNVOpATog emotpoer)s. Onwe paiveta
oto oyfua tHoo 1 Wwmra brand (atr 3:) 600 xar n WidtnTa fuel (atr 4:) Ba ndpovv Tyn pécw

o MANAN Y. S van o
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g uebodov getState(), pévo mov N Apd™ Ba Adfer ™V TYM WOV EMOCTPEPEL TO TUANX
getBrandResponse evd 1) debtepn 6a AdPet tnv Tyun Tov tpfipatog getFuelResponse.

3.5.3. Aervovpyio ZvAdoyic Twdv yia tig Io16tnteg prag Zyéong Zouppalouévav

H zpitn Acrtovpyic tov ContextAggregator eivar n populateRelation n omoio cvprAnpdver
po doBsica oyéon ocvpppolopévev pe TG TG OV ovykevipdvovial 0tav KAnBovv kat
EMOTPEYOVV TG TYWEG TOUg EKEiVEG Ol uéBodor twv vanpscudv mov opifoviar and Toug:
Kavoveg ™mg. Mdota to TpdTo Tpdypa ov yivetal katd Tn SuipKew EKTEAECTIC QLTS TG
Agrtovpying sivar 1) avéyvaoon kGBe eyypagrig Tov LVAGEXEL 0T GYEST) KOVOVEV TG 600&icag
oyéong copppalopéivav. I'w kade xavova yivoviar ta TopakaTo:

e gvromifovion and v avtictoym oxéon g Paong dedoptvav Gheg o1 vANPETiEs TG
KaTnyopiog 1 onoia civar Snhopévn oto TpdTo NEdio TNG EYYPAPNAS MOV TEPIEYEL TOV
Kavova.

® oTn cuVvEYEwW Y KAOe vanpecio mov €xel eviomotel yiveratl kKAfion Tev pebédav g,

. 0ol omoieg dnAdvovral oTo Kuping chue Tov kavova. Me 1ov 1pdno avtd cviléyoviar
Ol TYES TIOV AVTISTOL(OUV oTIS WIOTNTES TG OXECTS

® petd and autd YIVETOL T EW0AY@YT TOV TGOV avTdV ot oxéon Tng Paong dedopévav
OV AVTICTOL(EL OTN GUYKEKPévn oyéom ovuppalopévav kat apyilel va yivetor 1
ovpuniipwon. ALilel va avapepBei 6Tt av otov kavova éxel dnrwbel i xprion pedddov
METOTPOTAG YW Kamoleg TYéG, o1 TéG avtég apd@ta déxoviar v eneepyacio g
VANPESIN UETATPONNG KO PETE, EWWAYOVTOL CTOV TVAKQ TNG CYEGNG.

Az ta mapanive Aourdv mpokdnret 6T i kGOe kavdva mov ivan dnlopévog Ba mpokiyovy
TO0EG EYYPaEG oTn oyion G Paong dedopévav ov avriotoyel ot oyéon cvopppalopévav
60eg eivan ko1 ot vanpecicg g xatyopiog ov kabopilstar otov kavéva. AxolovBhvrag
avti} ™ dwdkacio 1) oxéon 6o coumAnpwbei pe T0oEg eYYpapis 6oeg GAeg Ot VANPETIES TV
Katyopudv 7ov o xpriomg £xel dnhboel atovg kavoves. [Ipénel va avapepBet emiong 6T n
populateRelation dev exteieitar avtévopa/duece dwpéoov evioAfig Tov yproTn CAAd

gvepyonoeital avaioya pe To epaTipaTa 7oV yivoviar péow tov SQLInterpreter.
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Context Aggregator ( populate
relation_TRAFFIC)

/ URIs o
CyberFrogs &

getState() CyberCabs Avixrion 6hov v
Cybafrog &
tBrand| R I ’
Avvapxn KIxion pe8dbav L 0 ’ Cybet.C?bs m::
o™ ouksoy vy | /i e "l o a zep1Pddiovros
rommov mz TRAFFIC ESIC TLS 0T TE;
getVelocitv() ™} TRAFFIC
! Kavéve: m; oyéom;

getFuel() uppalopsvay TRAFFIC

[

CyberCabs EI '

CvbeFrogs |

Zyua 3.13 Awdikacio Zviloyig Tydv yo nig Iwdmyteg mog Xyéong Tvpppalopévov

3.6. Yaypeoia SQLInterpreter

O SQLInterpreter pe t Aeitovpyia sqlinterpret() cvupdiier oty encepyacia xat Swyeipon
1wV copppalopéveov mov Exovv ovMexBel. Mo avalvtikd avtd mov cvpPaivel sivar 1
extéleon amhdv SQL gpomudrov otg oxfoeg g Paong dedouévav mov mepiEyovv TG
TAEWIES TINAV OV aPOPovV TIS OXECELS GLUUPpalopévav mov Exovv dnuovpymbel. Avtd mov
yivetar a6 T Asrtovpyio Tov SQLInterpreter katd v extéAeomn evog TETOWOL EPWTHHATOG
givat To e&Ng: Zanv apyn yiverar po encEepyacia Tov £pOTANATOC Kat eviomilovtal o1 CYECEL
CLPPPALONEVEOV Ol OTOIEG CUVEIGPEPOVV TNV QITAVINGCT] T0V EPOTHNOTOG Encita yiverar
CUUTAPOCT) TV OYECEDV CUUPPULOPEVAOV 7OV EVIOTIOTNKAV OTL CUVEWSPEPOVV GTO
gpdmpa k&voviag kAfon g Aswovpying populateRelation yw xabegud and ng ayfoeig
copgpalopévav. Metd ta mopamdve yivetar 1 Gueomn extéAeoT) TOV EPOTAMOETOS TOV
KaTavaAT CVpEPolopévav TTAved ota svipspopéva TAELOV OToLEin Kat mapdyoviat T
QNOTEALCUATA T0. OO0 AMOTLILMVOVTAL KOL AVTE PE TN YPToN TOV YPapwod nepBdilovtog
ot W6 TARICI0 aNOTEAECHATOV.

[épa dpwsg omd tov Khaoowd Tpdmo virofoirig epempatev SQL, 1 ouykekpyrévy viomoinom
tov SQLIntrepreter emtpénel Tqv vroPfoir] EpwMpHdTOV e THV ECAYWYT KATOWY EMRALOV
nepwopwopdv. O1 nepopwopoi mov pmopel va npoodécer o kotavalntig cvuppalopévav

racoeilns svarna.
————
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&ovv va kGvouv pe T Swbeodtnto KoL TO YPOVO ATOKPIONG TOV VTNPECIDV TOL
CUVEWPEPOLY OT1] SupmAipwon pag oxéong svpppalopivav. Emiong propodv va teBotv
nepopropot wov cxeTilovion pe To AANB0G TV TAPOYWDV TOV O KATAVUAWTHG CVUPPALOpEVEV
emBupel va epomBodv Tpokeévon va culieyBodv xat va eneiepyactoiv ta cvpppaldueva
nov {nrd.

SQLInterpreter

sglinterpreter{sqlquerv:String)::Strng

Zymua 3.14 Asvtovpyia Tov SQLInterpreter

Avolvtic6tepa o1 emhoyég na Tovg mepopopods mov pmopel va BEcer o ypfiomg sivat

T£60EPIG:

availability (=5w@soyidTra) xor response time (=ypovog amdkpiong) ov omoiot
aVaPEPOVTAL OTA YUPAKTIPIOTIKE IOV TPEREL VaL £OUV Ol KATIYOPIES TV VIENPECDV
mov Ba cuvelsEépouv otV cuprAipwon pog oyéongs. Xto CoWSAMI Bewpeitan 6T
ot TYég Wov pmopovv va whpovv 1 dwbecudTnTa kar o Xpévog amdkprong pag
vimpeoiag stvar Tpewg kat mo ovykekpyéva eivar High(vymAr), Medium(pétpia),
Low(rapnin). Etvor Aowmdv o1 mpés mov pmopei va ddost 0 KotavaA®Tig
ovpppalopévov yo v dwbeoydtnra kot T0 Ypévo amdkpiong Katd TV voPoAn
EPOTHATOG Eivol OTOWSINNOTE CLUVIVLACUOG METAED TV TPUDV AVTOV ERVTPERTHOV
emdoydv. Ov tés mov éxel k@be xatnyopio yw xabéva amd avtd Ta ddo
yapoxkmptotikd etvar otabBepés kar dnAdvoviar oV Kevipkn] amodfkn Tov
CoWSAMI. An6 tnv kevipu avti) anobrixn péow g vanpectag MyUR pmopel o
ks ypfiotng vo AdPer avtég i mAnpogopics kar va TG amobfnkedoet om Paon
dedopévav Tov.

class (= kKhdomn xatnyopudv) eivan éva nedio 6mov o kKatavalwtig cvpppaloptvav
éxe1 m dvvatémra va dnidoet éva ohvoho and kaTnyopiss vanpeoudv 115 onoieg Ba
xpnowonowmoer o SQLInterpreter ywo va anavriost évo gpatnua. Ze kibe nepintmon
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opwg mpénet ov xatyopieg mov tehkd Ba cuveweépouv oV andvinom Tov
EPWTNUATOG VA KAVOTOWUY 1000 TOVG TEPOPIOHOVS Yo dwxbecudtmta xar xpdvo
andxpIong ahAld Kat va aviiKouv GTIV GUYKEKPYEVT] KAGom Tov InAdenKe.

e Stop condition (=cuvbixn 1eppatiopod) péow G omoiag 0 KATAVAAWTHG
ovuppalopévav propel va dooer évav apiBud o onoiog Ba eivar 70 Gve Ppdyua oo
TANB0G TV cvokeLOV oY Ba Toug {NTNOEL va TPOGPEPOUV TG EMOTPEPOUEVES TIES
TV LVINPECUDY TOVG,.

3.7. Yaypeosia MyUR

I'a ™ ovAoyn twv TAnpogopidv mov Ppickoviatl anoBnKeVUEVEG OTV KEVIPIK] amoBhxm
7oV avaépbnke mo névo vadpys n venpeosic MyUR. H vanpesia avt ypnoyonowcizal i
™M HETAPOPA Sdedopévav amd TV Kevpikn arodfkn otov Tomko 6ioko Tov KGOe KaTavaAmTi
ocvuppalopévav. Ta OSedopéva avtd eivar amopaimre ya v extédeon twv SQL
gpamudtov and tov SQL Interpreter.

MyUR

-

downloadUniversalR epositorv()::String

Iymua 3.15 Asrrovpyio Tng MyUR

Hpoxepévov va emrevydel 10 mapanve xpewdletar o xpfiotng ot Pdon dedopévav 1ov va
éxer oyéoe katdAMnia cvoyet dpeves petaly rovg. Tnv epyacia avm avalapPaver o
CoWSAMI 10 omoio xatd v eyxatdotacn tov dnmovpyei om Pion dedopévov kabe
xpioTn 1éooEP OYECEG pe ovopata universalrepository, urcategories, uroperations xai
urparts. X115 1pel; TEAEvTaisg OYECEG anobnkevovial Ta OVOUATA OAMV TGV KATIYOPUDV
VIMPECUDHV, HEBOdWV Kat TUNUATOV prvopdtov emoTpo@ni avtictoye poli pe Ta povadikd
avayvopwoTikd tovg. Ztn oxfom urcategories vmdpyovv emmAifov 600 nedia ora omoin
anobrkevovial o1 Tyég yur v dwbeoydmra kar 10 ypdvo andkpong mov yapaxmpilel
xa0e SuwpopeTikn xatnyopio vimpecwbv. H oyéon universalrepository nepiéyer tpia nedia ota
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omoin amobrxebovtal Ta aAVAYVOPICTIKE, oL VIAPYOUV OTS GAAES TPES OYEOE, ne 161010
TPOTO TPOKEWEVOV Vo YIVEL 1] 6MOT cuoyétion petadd kamyopiag, peB6dov kar TpApoTOg
unvbpatog emotpoers. ‘Etor howdv pe m ypfion avtig g vanpsoiag o xpfiotng propel va
Eéper ave mGoo oTiypn T kaTnyopics vIpEcUDY VIRAPYOVV, TL peBbdovg Exer 1 kaOepd aAAd
aképn xar T dopny éxer To pivope wov emOTPEQPEL 1] KAOe péBodog. Zroyeio 1witepa
pioye xatd Tt Snimon kavévev cAld kat katd v avalfitnon vanpsoidv.



RN
1.4;1?')
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KE®AAAIO 4. IEIPAMATIKEX METPHXEILX

4.1 An6doon CoWSAMI
4.2 Xpnotwoémro pagikod [Tepidiiovtog Aeraptg

4.1. Ax6d0om CoWSAMI

210 CUYKEKPUEVO KEQEAO0 Oa TAPOVCIAGTOUV OPICUEVES HETPTGELS TTOV EYIVAV TPOKEWEVOV
va ektunBei 1 anddoon tov CoWSAMI. Meyalitepn npoocoyri Ba 600el omig Asttovpyicg wov
napéyoviar and tov PeerManager kot tov ContextAggregator. Ta yapaktnprotiké mwov
peTpfifnkav £ovv va KEVOuV HE TO YpOVO EKTEAEOTIS TOV AELTOVPYIHV IOV TaPEYOVV Ot U0
mpa;tavw vanpeoieg. Mo kabepid and 15 Astrovpyies TV vIMpPecUDV AVTAV £yive pétpnon
10V Ypévov extéheong o€ dwpopeTikd oevapw ypnions. O mewapatikég PETPROEK OV O
napatefoliv o cuvéysw Tpaypatomonkay ot éva tepPailov To omoio omotelsital and
TECOEPIS VMOAOYIOTEG OTOVG omoiovg eiye eykatactadei 10 CoWSAMI. Avo and avtoig
cuvdéoviav NECH QCVPHATOV S1KTOOL xou Ot dAlot &0 pECH €VOG TOMKOV EVOUPUOTOV
ducrdov 100Mbps. ITo cvykekpéva 660V apopd To TEXVIKA YopaxTNPIoTIKA TV KOuPov
avtdv mpéner va movue OTL omotedovvian amd emelepyactés Pentium 4 kot pvrueg

yopnrkéTTag 256, 512, 768 wan 1024MB avtictoyya.

Tyetké pe TV vmmpeoio. tov PeerManager, to. mopakdTe oyfuate Sivouv 10 YPGVO
andkpwong Katd TNV e€kTéAeomn TV Asrtovpyudv g €ww6dov kar e£6dov (join ko leave)
vanpecudv AwdixToov mov mapéyovial and napodyovs cvpppalopévav oto mepifailov. Or
TMEWPAPATIKEG PETPNOEIS YO TG TAPATAVE AETOVPYIEG avapEPOVIOl OF Tpin SWPOPETIKA
oevapur. Xe kabéva and ta dSwpopeTikd oevipuo avEdvetor katd éva o TANB0g TV xOpPrv
mov eivar Swhéowot oo nepBdirov. Onowodfmote TéTo0g KOpUPog pmopel va naifel 1660 10
pdro Tov mapdyov 660 kal To poAo TV KuTAVIAOT cupPpalopévav. Avtd Tov mapatnpeital
and mm ypagum anewdvion tov petpioenv (oy.5.1 ko 0%.5.2) sivar adnon Tov ypbvov
andKpwong TV Aswovpyidv avdioyn pe 10 nANnPog twv xopPov mov Ppickoviar oTo
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nepaAdov. To cvykexpévo povdpevo einyeitar TApwg av avaloyotel kaveig Tov Tpomo
vhomoinong Twv cuykekpyévev Aettovpyudv 6mov ot kG nepintaon ewoddov 1| E680v evig
napdyov cvpppalopévav oto repPaiiov, 6hot o kbuPor evnuepdvovtal Tpoxeivoy va
Swmpnoovv ot Paom dedopévav Toug Ta EyKupa UOVO GToXEin, OTHV EPITTWET OV EYOUV
EVEPYOTOMGEL TNV TOALTIKY] TNG OUVEXOUG EVIMEPWONG YA TNV KATITYOPIO TWV LINPESIAV
oty onoia avifkel 0 wAPOY0G MoV EIGEPXETAVEEEPYETOL GTO TTEPPdAIOV.

LEAVE

XPONOZ ANOKPIZHE
(MSEC)

XPONOZ ANOKPIZHE
(MSEC)
-8 B 8888

MAHSOL KOMBAON

Zxfna 4.1 Xpdvor Andxpiong xatd v Eicodo xar 'E£odo Yanpeowwv oo Hepiparlov

JOIN FOR FIRST TIME

(MSEC)

XPONOZ AMTOKPIXHE

Impa 4.2 Xpévog Andkpotg katd v Eicodo Yanpeoiag ya [Tpdm ®opa oro Mepiddiov

AZwonueinto givar To yeyovag Tov avénpévov xpoévov andxpong omyv nepintao tov Evag
TAPOYOG MOV AVIKEL O i véa KaTyopia LMNPEcUDdV EWEPKETAL Y& TPAT) QPopd oTo
nepifdddov. Avté eivar anodvtwg Swaloloynpévo a@ol oTV TEPIATAOT WOV KETOWX
Katyopia yvootonoicitar 610 nepdAlov pécw g 10ddov evig mapdyov, dAot o1 kopBor
7oV EVOWPEpPOVTIAL Y T1] SVYKEKPpWEVT Katyopia (oTo zeipapo avtd wyder yur 6Aovg) a
npéner va dSmuovpyioovv pua véo oyxéon oty Paon dedopévav toug otv omoix Ba
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anofnkevovv 15 S1eVBiVeEK TV TPOYWV CVTHG TG Katyopiag evd ot onowdinote GAin
nEPUTTOOT £16660V VoG mapdyov 1) ovykekpyévn oxéon vadpyst N0 owdte dev yperdleron
smmAfov Xpovog Y va dnpiovpynOei.

o
g
w
I
W -e-join for first time
% ~® join
C -leave
g
W
(]
5
a
x

2 3 4

NMAHOOX KOMBON

Xmue 4.3 Xpdvor Andxpiong tov PeerManager xatd v Eicodo/EEodo Yanpeowdv 610
Ilep1diiov

=

‘Oocov agopd v Asttovpyia mov wopExeL T duvaToOHTNTE EVIHEPWOTS TOV KAOE KaTaVaAWTI)
oLuPpolopévav Yo T SuPopeTKég VIPECies pog Katnyopiag mov givon Swbéoyeg amd
Toug Supopovg mapdyovg mpémer va Suwukpivovpe 600 mepwtdoel;. Emv neplrton ™
GUVEYOUG EVIHEPMOTNG 1] EQAPUOY TNG ToMTKNG amattel eEAdyoTo Ypovo pag Kot T0 povo
nov anoteitar efvarl N Ewoaywyn pug eyypaefs otnv tomky Paon dedouévav. Amd exel ko
népa. To ¥pévo Y1 THV GUVEXN EVIREPMOT] TOV KATAVOAWOTY cvpgpalopévay enopifoviar ol
Aerrovpyisg ™G e10660v/e£680v g vampesing oto dixtvo. o v znepinteon TV GAAwY
800 moMTikdv, dnAadn g TEPOdIKAG EVNUEPWOTNS KaL TNG EVIUEPWOTG KETE and aitnma Tov
katavalot] copppelopévav, o xpévog mov amarteiton sivar o dwog kol ye g 600
TMEPWTAOOEL, APOD CTIV OVOIL Ot TOMTIKES DAOTOWVVTOL pe Tov 810 TpdTo, KivovTag Xphom
g vmmpeoiog ND, pe ™ dwgopd Tt omv mepodikr} evnpépmon axorovdeitar i idu
dwdwaoio enavainrTcd. Amd 1o nepdpote ov Eywvav otovg téooep kKopPovg mov fTav
dwbiowor mapampibnke ypapuwn adénon tov YpGvov amdkpong THG A£ttovpying oe
ouvpmon upe tov apBpd tov xOpPov mov Arav dwbéowor, kit aviistowo mwov

napaTNPNONKE Kat oTig TPOTYOVpEVES B0 Aeitovpyiec G idag vimpeoiag.
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UPDATE

8

400

T

250
200
150
100

XPONOZ ANOKPIZHZ
(MSEC)

(1
o

NMAHBOZ NAPOXON

e 4.4 Xpévor Andkprong Asrrovpyiag Evnuépoong Awbéoypav Mapdywv Yanpeouby

Mepoeig 6pmg éytvav xat Y 115 As1ovpyieg g vanpeosiag tov Context Aggregator and Tig
ontoieg evdpépov mapovouilovv exeiveg 7OV Exovuv va KAVOUV pE TN OCLVAAOYY Kat
amofBiikevon cvpppatoptvav pag oxéong. Or dAeg dbo Asrtovpyies, n npovpyia oxéong
Kat 1 dnpovpyia kavéva, AraTovv Xpdvo oA PIKPS Yo va PEPOLV i MEPUG TNV ATOCTOAR
TOVG oV KaTd TNV EKTEAEOT TOVG YivovTat pévo eyypagés onv Tomut| faon dedopévov Touv
xatavaiot ocvpgpalopévav. Etol dev vaapyovv peydieg kaBuoTepoelg Tov VAEWCEPYOVTAL
ekartiog g emkowwviag pe dAhovg kOpPovg Tov dwTvov Omwg ocvpPaivel katd ™
cvopmAnpwon pwg oxéons. Emopéveg yiverar aviimmid 6m yw tnv  amddoon 1OV
ContextAggregator onuavtiké poéAo =mailer o xpOvog amdkplomg Gt GCLAAOY TOV
cupppalopivev ov oxetilovial pe pa oxéon cupppalopsvov. T1o GUYKEKpYEVO Reipapa
Ospovpe 6TL kot o1 Téooeply kOuPor oV mepPBdAroviog mailovv 10 péAo Tov TAPOYOV
ocvpepalopévav Kol PAMOTO Ol URNPECIEG MOV Tap€Yovv oyetibovrar pe T oxéon
ocvpppolopivav yie v omoio. extedeizan 1 Aswtovpyia ocviloyig kat amobfkevong
cvpppaloptvav. Ot peTpiicely agopotv T cupmAflpmot) g oxEcg CVUPPAlOpivaY Mo
mv omoia kABe Popa cuvewPEpouv o1 dvo, Tpewg N ot Téooepis mapoyot Ilépa dpwg and avtd
METPTICEL YIVOVTAL KA1 Y0 TIG REPUTTOCE CUPTARPAOTG TG OXECTIS CUHPPACOUEVAV OTOV 1)
axéon cvpmAnpdvetal poe pag, Svo 1 Tpudv HeBOdwV pmag cuYKekpEVIG VIMPECIag IOV
TOPEYOUV O1 TAPOYOL cvuPpalopévav. ATO TI PETPACELS MPOKVTIEL OTL O YPOVOG aLTOg
aviaveta 600 peyadtepo ivat To TANB0G TV TapdYwV OV VIdpyovv oto diktvo(oy. 4.5
xar 4.6). ITépa dpwg and avti ™ Swnictwon afoonueinto sival 1o yeyovdg g adEnong ov
xPSvVov améKpIoTIG TG OLYKEKpWEVIG Asttovpyiag 6tav yia ™ cvpmAp@on pag oyfong
anotovvian Ao Kal TEPocOTEPES KAMOE pebddwv pag vimpeoiag a tn ocvAloyn Tiudv na
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6)eg 115 1W1O™TEG ™G oYéong. Tlapampeitar Aowdv 10 Pawvduevo 6T kabdg aviavetar o
apBpdg tov pedddwv pog vinpeoiog wov xpewtloviarl ye va cuurAnpnBodv ot WdTHTES
puxg oxgong avEdverar kot 0 ypOvog oL aroteital Y. vo. apaypatoromdet avtd (o). 4.5).

"ZYAAOTH ZYMOPAZOMENQON MIAZ IXEXHZ ME
KAHZIH MIAZ MEOOAOY

=
S

W &
[=]
[=]

XPONOE AMOKPIEHE
(MSEC)

2 3 4
fIAHOOZ NAPOXON

Inina 4.5 Asrrovpyiog Zviloyig Zvpgpalopévav pag Zxton Zvpppalopévev pe Kijon
pog Mef6dov

EZYAAOTH ZYMOPAZOMENQN MIAL ZXEZHZ ME
KAHZH AYO ME©OAQN

L]
(=]
o

g

XPONOE ANOKPIZHE
(MSEC)
3
Q

NAHOOZ NAPOXQN

Iyfue 4.6 Asrrovpyiog Zviioyhg Zvpgpaliopévav pag Zyéon Zvpuepalopévav pe Kifon
&60 MeB6dwv
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EYANOIrH ZYMOPAZOMENQN MIAL IXEIHE ME
KAHZIH TPION MEQOAQN

900 T 2 NN
800 i
700 +—

600 +
Q so0 +
400
300
200 +——
100 +——4%.
o_.".» <3

XPONOZ AMOKPIIHL
(MSEC)

NAHOOZ NAPOXQN

Zype 4.7 Aerroupyiag ZvAhoyig Zvuppalopévav pag Zyton Zupppaloptvav pe Kivon
Tpudv Mebédav

"Eton howmdv eivan puokd ot éva dixtvo o oxéon cvpppalopévav mov ypewdletal T kAo
juag pe6OdOL Y. Vo CVUTANPDOGCEL TIG WIOTNTEG TNG VA TO KEVEL MO Yp1yopa amd k@mow GAAN
7oV xpewilerar 8v0 1} x nEPOCOTEPEG KANoEK neBodwv apod otn dedtepn mepintwon o
%POVOG OV UTEICEPYETAL Y1 TV KAfjoT) Kot AyT TV EMOTPEPOpEVEOV TGV vroloyiletar
&0 M| mepocdTEpEg Popég 606G sivar 01 PEBOSOL OV ARATOVVIOL YiL TN GUUTANPWON TNG
oxéong. Xta TAPUKET® OuoTe Qaivoviar pe dwypappanikd TPoémo OAeg avtég ot
TOPATNPACEL TOV aPopovv TNV amédoon Tng vanpeoiag tov Context Aggregator.

ZYANOTH ZYMOPAZOMENON MIAZ IXEEZHZ

g

3

8 o - e pia péBodo

< ?p" -=- e Suo peBOBoUG
g e pe TpEIg PEOOGSOoU
=

(o]

MIAHOOZ NAPOXQN

Inua 4.8 Asttovpyiag ZvAhoyiig Zvpgpalopévav ag Zyéong Zvpopalopévav
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4.2. Xpnotikotnra I'pagixod Heprpaddovrog Aierapig

IIépo. amd ™ pérpnom g amddoomng Tov EVOWAUESOV AOYICHIKOUD HE Kputhiplo 10 Xpévo
andxplong g kabe vampeciag mpaypatonomBnke kol pw GAAN pedémn mov agopoloE 1o
Tpoapik6 epidirov Siemaghc Tov CoWSAMIL. Tho ovykekpyréva pehetiOnxe kot uetpridnke
N ypnoTkoTTe 0V Ypawkov zepdAloviog demagrg Tng vmnpesiag tov Context
Aggregator kafdg emiong 10 WG aVTO emnpedlel T YpNoN TV ASTOVPYIAV 7OV CVTH
napéxel. Ilpwv mapateBodv 6pmg T oTOyEia TOV CLYKEVIPOONKaV petd amd avtég TG
petpfioey kahod eivar va 808el £vag opropds Y1 T0 TL EVVOOVUE XPNOTIKOTNTO GUOTIUATOC. 26
ypnototyTa [1] opileTar n sukohia xpiomg ko 1 amwodoyn evog cvoTApATOg and pw opdda
XPNOTAOV OV YPNOWONOEL TO CUYKEKPUEVO GUOTIHO YO V& QEPEL EIG TEPAG KATOIEG EPYACies
ot éva ovykekpévo mepiBdirov. H gukodia ypfiong avimposanever Ty anddoomn kat Tnv

Kavomoinon Twv ¥poTdv v 1 anodoyl] EKPPALEt T0 TOCO T0 CUCTHUA YPNCIHOTOEITAL

H 1dmyra mg 1pnotikonag £XEL 0¢ EMPEPOVS YOPAKTNPICTIKG TO Tapakdto: dvvatdTnta
exkpdbnong (learnability), amodotwdmra (efficiency), oSvvatémra amopvipuévevong
gvepysudv (memorability), yapnAd mocootd cgoipdtwv (low error rate) kor wovomoinom
(satisfaction). KaBéva and ta mopamdve yopaxtnpiotikd copPdiet pe Tov 61k6 TOV TPOTO
oV £ukoAia ypfiong Kol amodoxrls Tov cvothuatoc. H learnability oyetiletar pe to katd
660 0 ypRotg duvatar va Eskiviioer ypiyyopa T SovAsid Tov pe to ovompua, n efficiency
oYeTiLETOL pE TO KaTd TOGO O YPNOTNG 7OV EXEL PABEL T0 oVLOTNUE UIoPEl va EmTVYEL VYTA0D
emuédov mapaywykdThTa, 1| memorability oxetiletar pe 10 katd ndco 0 xpRoTNS MNopEl va
eMOTPEYEL OTY] YPNOT] TOV CLOTHUATOG METE and éva peydio Swdotnpa amoxrg, 10 low error
rate oyetileTrar pe 70 katd 60O 0 YPNHOTNG KAvel AMAOn OTH (PTIOT) TOV GUCTHPATOG EVD M
satisfaction oyerilerar pe o kaTé OGO TO CHOTHHE Eival EVYXAPITTO OTN XPTION TOV. '

Ol autd to YapaxTypotikd peietnOnkav na tnv vimpecioc Tov Context Aggregator xai
péAora o kaBepd and Tig TPEIS AEITOVPYIEG TOV IPOKEWEVOL Vo peTpnBel 1) ypnotkdTTa
Tov meparlovtog Semagng mwov vAomoubnke. H teyviki mov ypnopomomnke ywu Tig
HETPNOELS TTAV QVTH TOV EPOTNUATOAOYIOV. ZT0 EP@TNNOTOAGYIO VITPYaV 5L EpOTACELS IOV
METPOVOOV TO CULYKEKPUEVO YOPOKTNPOTIKE Y Kabepmd amd TG TPE AETOVPYIES Kot
emmAéov vanPYE M SuvaToTHTO KOTAYPOPNS OXOMwvV Yw Suigopa Bépata oyeTikd pe T
xpfion, tov CoWSAMI and tovg ypiotes. To epotnuatoddyo couminpdbnke and mévte
duxpopeticoig yprioTeg SrpopeTikig cEOKEIMONG PE TO CVOTIHA KAl GE YEVIKEG YPOUUEG TQ
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anoteAéopara frav Betikd g xal Y ta névie yapaxtnpwotikd o pécog 6pog Tov Pabuod
wavonoinong Eentpace 1o 7 pe dpwota 1o 10. ra oypjuate avanapiotaviat ta anoteAéopata
™G £pEvvag xat 1o TIg TPEW AEITOVPYIES Yo Ta TEVIE YAPAKTNPICTIKG EEYDPIOTA.

AHMIOYPTIA ZIXEXHE EYMOPAZOMENQN

Zyfua 4.9 BaBuog Xpncmxémt'o.g g I'papwiic Aweragris N ™ Agttovpyia g
Anovpyiag Zygong Zouppalopévav

AHMIOYPIIA KANONA MIAZ EXEZHZ
ZYMOPAZOMENQON

Zyfua 4.10 Babudg Xpnotkémrag e I'pagixig Aenagmis yie  Asrtovpyia g
Anuwovpyiag Kavéva
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SQL Epwmua

\\‘ﬂ (9\0 \\'\“ ot . (\d
@° 0 Cad

Ipua 4.11 Babudg Xpnonikémrog tng I'pagikig Arenragrg o ™ Astrovpyio Tng Extéleong
SQL Epampérav

MEZOZ OPOZX XPHETIKOTHTAZ

A O O N O© © ©

AHMIOYPMA ZXEZHX AHMIOYPINA KANONA  SQL EPQTHMA
ZYMOPAZOMENQN

Zymua 4.12 Mécog 'Opog Babpot Xpnotwdtirag g I'pagpucig Asnapic yie v Yampeoio
tov ContextAggregator
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KE®AAAIO 5. ETXEIPIATIO EI'KATAXTAYXHX KAI
XPHXHX

5.1 Eyxeypidwo Eykataotaomg
5.2 Eyxeyidw Xpfiong

5.1. Eyyewpido Eyxardaoraong ‘

210 kepaAao napaTibevrar opLopéveg 081 YiEg TOL £XOVV VO KAVOLV UE TV EYKATACTAOT) TOV
CoWSAMI o éva voloyioth adld kot mapadeiypate mov oTtdYo ExOUV va S1EvKOAGVOLY éva
APNOTN TOV £PYETOL YO TTPDOTY POPE o€ emapr} pe T0 Evidpueco Aoyopkd. Yrapyovv §00
TAPAYpOPOL 610 KEPAANW avTd amd TG omoieg N mWPMT amoTeAei évav Aemtopepy odnyod
gykardotaong tov svoudpeocov AoywpkoV. Iho ovykekpwéva mepiopPaver Oieg g
evépyeieg kot pvBpioeg ov onoieg mpémer va yivouv amd 10 YPHOTH TPOKEWEVOL Vo
Agitovpynoel cwotd o eviipeco Aoycukd kol vo 00ei n duvatdéire oto xprioTy v
expetaddevtel Gheg TG Asttovpyieg mov meprypdonkav ota wponyovusve Kepdima. ‘Ocov
agopd T Sevtepn maphypago m omoin mepfyer €va eyyewpido yphiong, mepopBhver
napadeiypate ta onoin neprypapouv pe ™ Pordewr edvov TV ENPEVION KoL CUUREPIPOPE
tov CoWSAMI xatéd Tn Swipkewn ypriong tov. N kGBe vanpesio mov npoopéper 10
CoWSAMI vadpyouvv 0dnyies ka emdveg o1 omoieg katevdivouv pe cagn TPdTo ToV YprHoTH
7oV EMOBLUEL VO TIS YPNOPOTOMOEL Y1 TPAOTN Popd.

Onog npoavapépbnke otn ocvykekpyévy maplypago zmapatiBeviar évag mifpng odnyog
gykardotaons oo CoWSAMI o onoiog nephapuPiver 6 o ekeiva Ta Ppata mov npénet va
akolovfnBodv 1ol dote T0 evihpueso Aoywukd va eykataotabei ko vo sivar TARPG
Asrrovpyikd oe éva Tpoowmkd voroyiot. Ta Pripata mov meprypapovion £xouv va Kdvouy

1600 pe tn pOduon Kémowdv mapapfTPwV TOL AETOVPYWOD GUOTAMATOG OGO ME TNV
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npootikn xanowwv otorreimv tov apopovv Tov Web Server alid xat pe v eyxatdotacn

xat pvBuon mg Phong Sedopévav mov Ba mpémer va vmdapyer otov Tomx6 Sioko TOL

vroloywotn kdbe ypriotn. Enopévag n dwdikacia nov sivan vroypemtik na kdbe ypHom
nov embupel va ypnowonounicer 1o CoWSAMI eivar 1 ax6 ovdn:

1.

Eyxataotacn rov Cygwin axolovbdvrag T 0dnyieg mov vadpyouv ot Sievbuvon
HTTP:/WWW.CYGWIN.COM/.

Aqym tov Tomcat 4.1.34 and ™ Owdbuvon HTTP:/TOMCAT.APACHE.ORG/
DOWNLOAD-41.CGI ko cuykekpipéva, v £xdoon v ta Windows.

Amnocuprieon tov apyeiov Tov Tomcat otov tomkd diocko Tov vroAoyioTh ot Béom

C:\webservices kai petovopacic Tov puxélov ot tomcat_folder.

Anocvpnieon tov apyeiov tov WSAMI ot 6¢om C:\webservices ka1 petovopacia

Tov paxéhov o wsami_folder.

Eyxatdotaon oo MySQL 5.0 Community Server ooppova pe tig odnyieg mov
napéyovrar otov wrdtono tng MySQL (TIpocoxi: va tebei 0 kwdudg npdoPacmg

Tov root og ‘1234°),
Anpovpyio puag Paong dedopévav pe dvopa wsamidb.

Metafifaon Shav tov mpovopiov ypiiong g Pacng dedopévav wsamidb ctov
xpficot root exteddviag v mapakdt® eviod] «GRANT ALL PRIVILEGES ON
*.* TO root@localhost IDENTIFIED BY ¢1234° WITH GRANT OPTIONb.

Amocuunieon tov apyeiov mov agopd otov mysql-connector-java-3.1.14 otov

Tomik6 SioKo.

Avaiypagfp tov  apyeiov mysql-connector-java-3.1.14-bin.jar o©to @akelo

C:\webservices\tomcat_folder\common\lib.

10. Eyxataotaon g Java2SDK 1.4.2,

11. Eyxataotaon tov Apache-Ant-1.6.5.

12. Anpwvpyio 1oV nopaxdto petafintdv xepiParlovrog tov Windows:

o ANT_HOME = C:\apache-ant-1.6.5-bin\ant
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e CATALINA_HOME = C:\webservices\tomcat_folder
- o JAVA HOME = C:\j2sdk1.4.2

e CLASSPATH=.;C:\j2sdk1.4.2\jre\lib\ext\mysql-connector-java-3.1.14-
bin. jar.
13. A:wcuwﬁsoﬁ tov OpenSlp Java Api oto pékelo C:\j2sdk1.4.2.

14. Extéhson 10V EVEPYEUDV OV TEPYPAPOVIAL OTIV TAPEYPUPO EYKATACTOONG TOV
WSAMI oto WSAMI User Guide.

15.Tlpoobfixn tov mopoxdteo  dsdopévav  oto  opyelo  C:\webservices\
tomcat_folder\conf\server.xml kot otig Oéoeig mov axpiPds @oiveror oto

nopaderypo.:

<Context path="/wsami" docBase="wsami" debug="1" crossContext="true">

--------------------------

oooooooooooooooooooooooooo

</Context>

<Resource name="jdbc/askisidb" auth="Container"
type="javax.sql.DataSource"/>
<ResourceParams name="jdbc/askisidb">
<parameter>
<name>factory</name>
<value>org.apache.commons.dbcp.BasicDataSourceFactory</value>
</parameter>
<parameter>
<name>maxActive</name>
<value>10</value>
</parameter>
<parameter>




<name>maxIdie</name>
<value>5</value>

</parameter>

<parameter>
<name>validationQuery</name>
<value>SELECT 1</value>

</parameter>

<parameter>
<name>testOnBorrow</name>
<value>true</value>

</parameter>

<parameter>
<name>test Whileldle</name>
<value>true</value>

</parameter>

<parameter>

<name>timeBetweenEvictionRunsMillis</name>
<value>10000</value>
</parameter>
<parameter>
<name>minEvictableldleTimeMillis</name>
<value>60000</value>
</parameter>
<parameter><name>username</name><value>kostas</value></parameter>
<parameter><name>password</name><value>costas23</value></parameter>
<parameter><name>driverClassName</name>
<value>com.mysql.jdbc.Driver</value></parameter>
<parameter><name>url</name>
<value>jdbc:mysql://localhost:3306/wsamidb</value></parameter>
</ResourceParams>
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16. Pobuion  10v  apyeiov  C:\webservices\tomcat_folder\webapps\wsami\WEB-
INF\web.xml 8étovtag w¢ wsamibindir Tov @akeho C:\webservices\ wsami_folder\

dist\tomcat\bin.

17. POOon tov apyeiov C:\webservices\wsami_folder\services\ commonWindows.xml

0érovtag g wsamidir Tov @dkelo C:\webservices\wsami_folder\dist\tomcat.

18. Avniypagny Tov jar apyeiov mov Ppicketar oTo @akeA0 TOV java-connector GTovV
akero C:\j2sdk1.4.2\jre\lib\ext.

19. POBuion tov apysiov C:\webservices\wsami_folder\build.xml 0étovzag g
openslp.dir. Windows tov @dkedo C:\j2sdk1.4.2\slpapi.

5.2. Eyyaypidvo Xpijong

T ovykexpyiévn mapdypago Ba yivel Tpoomabew va TEPYpapovy pe TOPAcCTATIKG TPOTO O1
evépyelsg mov mPEMEL Vo KGVEL €vag XPNOTNG MPOKEWEVOD vo. aflomomoel TANpag TG
duvardmreg mov tov diver 1o CoWSAMI. I 6Aeg Tig duvatég Asttovpyieg mov mapéxovrat
VIAPYEL AETLTOUEPTIC MEPYYPAPT, TWV EVEPYEIDV TOV XPNOTH OAAL Kot Ypapiky) GREWSVION TOV
nepBarloviog mov ypnowonoiel o xpriomg poli pe TG KaTaoTaoel; mov propel va Ppedei
avTo avaAoya pe TN @AoT) AEToVPYing TOV EVOINESOL AOYIGHIKOD.

Zexv@vrag pe v vimpecia Tov PeerManager 6a yiver avagopd otv Asttovpyia wov apopd
oy swaywyn g vrnpectag oto wepiairov. I'a va emrevyBel avtd o gpriotng Oa mpémet
va. dnhdoer 6w paivetarl kot 6To oyfua 5.1 v katnyopio Tng vanpeosiag kabhg eniong kat
v d1evBuvon 1ov kopBov/cvokevtic oty ool efval Swwbioun. Zn cuvéxEw ue To AU
tov kovpmo JOIN 1 cvykekppévn vampeoia tpootibetar ot Paon dedopévav Ghav Tav
OUOKEVGOV OV VRLAPXOVV oT0 dikTvO Kot €701 Eppaviletar kot 70 pAvopa mov emPePardver

TNV RpaypaTonoinot mg nposbikmg.

Me mapdpoo Tpémo emrvyydveTal Kol T aroydpnon/dwypagr Hwg vimpeciag and 1o
nepPaidov. O ypfiotng dnidvel 6TwG KoL TPV TNV KaTnyopio TG vANpEciag Kai v
dievBuvon 1ov k6pPov oy omoie civar Swbéoyn kar ward 1o xovuni LEAVE yw va
Swypagei n vanpeoia. Metd v entruyy} Swypagn ™mg vanpeciag and tg Pacelg deopsvav
TOV VIOAOIN@V XproTdV epgaviletar To aviioyo pivopa 6nteg Tapovoidletol oTo oxfue 5.2.
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jrooried sources

Ipue 5.1 [apdBupo Emruyodc Exo6dov Ymmpeoing oto [epBarlov

‘Ocov agopd TNV EQAPUOY| TOV TOMTIKAV EVIHEPMONG oL emBupei 0 ypriomg 1o pw
CUYKEKPEVT Katnyopia vipecudv i Swduwacio stvan anii kot wapovoilerar ypagikd ota
Tpin emdpeva oyfipata. 1o oMUa 5.3 TEPTYPAPETAL O TPOTOG LE TOV OT0{0 O XPTICTIG MIOPEL
va {nticer mv dueon evpépeon Y IV Ymepln vmnpeculv  pIag GUYKEKPYEVNG
xatyopiag. Onwg paiveral o xpNom™g T0 HOVO OV APEREL va KEveL eivan va emALEet and ™

Mota mwov Ppioketon oto mhaiow pe 6vopa find instances v xarnyopia ya v onoia
smBopsi va evuepwdei xar 6N ovvéxsa va onusudoet v emioyn UPDATE oto mhaioto pe
6vopa Policies. IMatd@vag 6t cuvéysw to wAktpo APPLY supavilovrar ot Sisv6uvoerg tov
URNPECIDOV TNG KoTnyoping, 7ov eivan dwbfomes exeivy ) onypf oto mepPddov, oo
m\aiclo Tov anoteAscpudtov wov Ppiokeran oTo KaTm HEPOG TG 00GVTG.




REER A

Zyipa 5.2 Hapabupo Emroyotg EE66ov Ymmpeoiag and o IepPdiiov

PITR MANAGER S

“htep://1.2.3. 4:6060/services/Cabs
- eep: //1.2.3,5:8000/services /Cebs

Zyfna 5.3 Eviuépaon v Awbéoong Tlapbyovg Yanpeoubv pag Karmyopiag
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AxolovBavtag ta idwr Prjpata pmopei KAmows va cpappudoel TV ROMTIKY] THG CUVEXOUG
evnuépmong Y Kéow Katnyopia vimpecwbv. Iy mepintwon avm) agod o xpioTng
dniwocel mv katyopia oty onoio BEAEL va epappdael TV TOMTIKT], CTUELDVEL TNV EMAOYT
ALWAYS UPDATE xut pua and g emhoyés Enable 1 Disable ava@loya pe 10 av 8éAer va
eQapudcEeL TN TOMTIKY TNG GUVEXOUS EVIHEPMONS 1] va TV KaTapynoeL Xe kabe nepintmon
gpoaviletar éva pivopa mov TANPoPopel Tov priot Y TV vAomoinon mg emBupiag cav
avtd Tov ouatos 5.4.

CATEGORY NAME |
P ADORESS OF CATEGORY NSTANCE

[oon J{ eave J{ cancer )

roontext sourtes
CHOOSE CATEGORY TO FRD ITS INSTANCES ’ - APPLY YOUR POLICY UPDATE FOR THE CHOSEN CATEGORY
OUPDATE
: ’ CHALWAYS UPDATE ©tnave O Dissble

OPSROOCIEOKTE ~ Ofrable PHUD || () Disatio

APPLY-POLICY

Iymua 5.4 Epappoym tng IoArmikng Zuveyovg Eviipépaong

Mo ™y epappoyl g tehevTaiog amd TI5 TPEK MOMTIKEG EVIUEPMOTG MOV HAOPEL va
EPAPUOCEL 0 YPROTIG Kt 1} o7toia eivan 1 weproduc evipuépmon Ba wpénet emudéov va
InAwBel kar 1 povic nepiodog ov Ba pecorafel avapeon ot dvo SwdoyKés EVINEPDOELS
Y0 HU0L CUYKEKPYEVT] KaTIfYopia vanpecudv. A6 10 oyfjua 5.5 yivetar avoknmed 6m sivar
anmapait)to oV TEPITT@ON EQApPOYNS TG TEpdUS evpépwonc va dnAmBel ard To
ypfioty 1 mepiodog, n omoin opilerar omv xhipoxa twv msec. Katd mm Sdpxew g
nEPLOSIKAG EVIUEPWOTG Mg Katnyopiag ep@aviletal EVIUEP®TIKO Keipevo oTo mhaicw t@v
anOTEALONATOV OT0 KGT® péPog g 086vNG T0 omofo mAnpogopet To xpHoTn YIa TV eKAGTOTE
EMTUXNHEVY] EVIREPOOT] TG KaTTTyopiag.
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PLER FAANAGLR SLRVICY

.o - Cabs service hes been updated
‘i iiCabs service has been updated
7. Lahs service has been updated
<. "Cebs service has been updated

Zyfina 5.5 Egapuoyng g IloArucg g Iepoduaig Evripépoong

‘D00 Y. ™ Astrovpyio. Tov ContextAggregator 10 TPOTO TEPASELYUA 7OV THPOVGIELETOL EXEL
va Kaver pe ) dnpuovpyia pog oxéong copppalopévav. Xto oxnua 5.6 sivar eppavég 6t o
APAOTNG TO TPAOTO TPAYMA OV TPEMEL va KAver givar va dnidoer to 6vopa NG oxéomg
ovpoppalopévav mov embupel va dnuwovpynoel 610 mAaicwo keywévov dimha and T epaoct
Context Relation kxat o cuvéyewn va miéoel 10 TAfkTpo Add mov Bpioketan dinho. Apéowg
eppaviletar oto apoTepd TAaicw 1o Gvopa TG OXEONG KATw amd Ta ovouora TV 1N
vnapydvtav oxéoswv ocvpppalopévav. Encita yio kdbe Wwwmta g oxéone o ypnomg
TANKTPOAOYEL TO Gvopa Kot Tov TOTO TG oTa Aniow dimAa and T epdon Context Attribute
kar méCer to xovuni Add. Kébe widmra mov mpootifetar pe avtdv 1ov Tpdémo eppavilerar
oto mhaicw Context Relation Details 6nwog @atverar oto opjua. Ilpokeyévov Opwg va
dnuovpmBei n oyxéon xar vo katoyopnfel o Paomn dedopévav Ba mpéner o ypRoT va
natiost 10 xovuni CREATE RELATION kai va mepiéver yio 10 Pvope EmToxng

KoToyhpnong g oxéomg.
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£2 CONTET aABOPLLION

CREATE/DELETE A CONTEXY REL ANON
Contunt RruluBun Delely
P0COORD . P ]
e
- p—
Ot o 7} D)=
. CHREATE A RULE FOA A RELATION
— Y
S i K A - el e S
e —— - ... S — ..
i —_— - -
| et ]
(oen J(own)

RERATE OF QUERY DEBOTOM

Zymua 5.6 Anuwovpyia Zyéong Zvuepaloutvav

H endpevn Asrtovpyia wov avanapictatar mo xéte and ta oxfpata 5.7 ko 5.8 sivar avm
™G dnuovpyiag kavéva ywo po oxéon. Onwg gaivetar and 10 TpdTo and ta §do oxyuata o
PO TpdTa and dAa mpéner va emALEEL TV Katyopin T@V VANPESUDY 01 uéBodor Twv
onoiav 6o cvpminpdvouv T WG ™G oYéong ovuppalopivav mov Ba dNAnbdel ev
ocuvexeia otov kavova. Apod Aowdv emiheyel amd v avtiotoym Aicta 1 xatyopic
vanpeciog, avtd mov akoAovdei eivar 1) emhoyn} Thg oxéong cvpuppalopévav oy onoin Ha
avikel 0 pog dnuovpyia kavévas Me myv emdoy mg oxéong cvuppalopévav and o
maico mov Ppioketar oto apiotepd pépog TG 086vng pe To Svopo Context Relations,
gppavilovrar oty TIpdTH oTHAN TOL Ttivaka 7ov PBpicketatl oTo péco g 08vng oL WITHTES
™G sMAEYPEVIG OXESTS. AvTo mov anopével 6To XPHOTH Eivat va dnibos Y k&be WBvmra
™¢ oyéorng wov PpiokeTar ot SwPopetikt] ypapuur Tov mivaka ™ pEGodo kar To THRMA TOV
pMVOpaTog EMOTPEPOUEVNG Twfg g peBodov o omoio Ba ypnoyomombel yw v
cvpmhipoon g (Exipe 5.7).
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T CONTENT AGGREGATUR

Syfua 5.7 Anpovpyie Kavova puag Zyéone Zvpppalopévav (o)

Zyque 5.8 Anpwovpyio Kavéva pug Zyéong Zupopalopévav (B)

Agob emieyovv and Tig Aioteg o1 péBodot kan T PMVORATE EMOTPEPOUEVIC TIRAG Y10, KGOE
BT, 0 ypHomg unopel va Snidoer av B XPNCYOTOWOEL GUVAPTIOTIG HETATPOTHG Y1
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KG6e WidTHTa Ypdpoviag To dvopa ™G cuvipmong otV TEAELTRIX GTHAN TOVL mivaka 1oV
éxer To 6voua Convertion Function. Zmv nepintwon mov n otAn avt) mapapsivel kevi
onpuaivel Twg dev Ba ypnoyponombel kapia cuvapmon petatpomic o Kapia Wiv™Ta ™G
oxéonge. Exoviag axohovbioer 6Aa avtd ta Pripata 10 povo mov anopével otov XpHo Eivat
va méoel 10 Anxtpo CREATE xat va mepyével 1o avtiotoryo evipepatikd pivopa emruig
dnuwovpylag Tov kavova dnmg avtd 1ov oxmpuatog 5.8,

CREATEMELETE A CONTEXT RELATION

|Content Rutations Donte Relatian Dataits
o =
e ———— HOOOR - o
- un. . son
wacOTY - me
BRND - vercrwr(100)
:
ormtrane [ 777 ==

OGO R v b
o) oy p— .
5:'
&
i —
(our) (one ]

Zyque 5.9 Extéheon SQL Epamipatog

Telawbvovtag pe Tig Suvazotnteg Tov Tapéyet To Ypapd nepBaiiov tov ContextAggregator
0o mapovowrstel 1 Swdwacia vrroPoing SQL spwticeav npog ™ Pdon dedopévav oty
onoia karaywpodvrar To cvpepalopeva tov mepPairovios. Ta epotipata vropdilovrar
axoAovBdvtag 10 cuvtaxtikd g SQL yAdooag kai apopoiv T GYEGELS OV GVARAPISTOUV
oxéoey cvuppalopévav mov éxel NN dnAdoet o xpioTng kat ot onoieg £xouv cuumAnpwodel
akoAovOdvTag Toug Kavoveg ov vadpxovv na kabepd. H povadum napadoyri mov éxst yiver
and 10 CUCTHUN KAl TIPETEL VA TNV TNPEL 0 XPROTNG OE QLTI T PAEOT XPNOTG TOL CVOTHRATOG
givar 6T Ta OVOuaTA TOV OYECEWV 7OV avapEPOVTaL Ot OXECES OVUPPalopEVeV
anoteAovvial and to npdBepa relation_ akorovBoduevo and to 6vopa Thg oxéong. Emopévax

T oA e
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o ypiotng etvar anapaitnTo 11a va avapepBel oe éva 1€row mivaka va wpocdéost wpwv 10

Svopn g oxéong ocvpuppalopévav Kal 1o GUYKEKPEVO Tpddepa (Zxipa 5.9).

Emnléov 6hawv autdv ntpénel va cvuminpmboiv 1a nedio tov apopovv 11 dwlsoyldTnTa Kat
10 YpOvo amdxpong TV vAnpeoudv mwov embvpel o0 yprioTg va cuvewspépovy oV
CUUTANP@OT TOV OYECEMV TG OToieg ypmoyonolel oto epdtnuo tov kabdg emiong va
onuewBodv pnTa MoEg KaTIyopies vanpecuby emBUUEl va GUVEIGPEPOUY O yproThg (redio
CLASS) evé téhog npéner oto nedio STOP CONDITION va 600ei 0 api@udg o onoiog Oa
onAdver ko 10 péyoto aplBpd kouPav mov emBupei o ypriotng va gpmwTndodv YW ™
CVURANPDOT TOV OXECEDV GUUPPALOUEVIV OV GUUUETEOUV OTTV EpATNOT TOV. APOoV OAa
avtd apaypatonomBouv kar natnel To kovpuni EXECUTE eppaviCoviar ta anoteAéopata
g epdmong oto deki Thaicwo pe dvopo RESULTS OF QUERY EXECUTION. Iopadetypa
€TV anotedeopdtav ancwoviletu oty eikova 5.10 6mov @aivoviar to amotEAEGpATO

TOL APOPOVV GE EPMTNOT MOV cvppeTéXeL | oyéon cvuppalopévov pe o ovopo TRAFFIC.

. Belent’" from telerion TRAFFIC shere fuei>io

.0 | 14.0 ) 2.
1328 1 1365 | a0 ) Do '

QARG | Cata Frops 5o,

Zympa 5.10 Anoteréopata Extédeong SQL Epatiuatog
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KE®AAAIO 6. XYMIIEPAXMATA

6.1 Zvunepdopata
6.2 MeMovtiki] AovAgld

6.1. Zvprepaopara

X ovykekpyiévn epyacio napovodoaue 10 CoWSAMI, éva svddipeco Aoynopkd mov divel
™ SuvatdTITe avanTLEng EPaPUOY@V o1 0Ttoieg sival Evuepes CVUPPULONEVMV KOl Ol OTLOIEG
Aertovpyolv ot éva mepifddlov mavtaxod mopdvrog vroAoyiouod. Kopwo yapaxtnpotikd
a0T0h 70V EVOLEESOV AOYIoUIKOD £fval 1 SUVRTOTNTO AVATTLENC EPAPUOYDV [E EVILEPOTIITO.
ovpgpalopévev o mepdilovia 6mov o1 mipoyor cvuppalopivav ECEPYOVIOL KO
eEépyoviar and 1o TEPPEAOV CUVEXDG KOl EMIAEOV EXOUV TEPIOPICHEVOVG VIOAOYIOTIKOVG

K1 ETKOVOVIAKO0UG TOPOLG (1LY, protapia, pvigun, arodnkevtikovg xOPOVG).

e avtifeon pue Tc mponyodpeveg mpooeyyicewy 10 CoWSAMI avripetoniler 1600 T0
npoPAnpue tov mEpPWHEVOV TOpOV TV POPNTOV OVOKELAOV 60O Kol Tng OouVEXNS
petaforig g SwbeoywdTyrag Toug ot éva tétow aepPdldlov. Ilapéyer m Svvatotna
duvapukol TpOmoL evromonod TV mapdYwv cupppalopévav divovrag £tor Avom oto
pawvdpevo g cvveyfg petaPoing g SwbecudT™TOG TOV CVOKEVAOV TOV VRAPYOVV OE Eva
tétoro  wepifdihov. Emiong oto CoWSAMI dev ypnowomoiweiton KAmOWG  KeVTIPiKg
ebummpetnTig 6mov anoBnkedetar 1 TIANPOPOpPic. Yo TOV EVIOMOHS TMV Topldywv. Emaiéov
70 CoWSAMI Jdev emBdler mepwopiopols o©TOVG TAPOYOVE YW  TPOSPOPE TV
ovpppalopévev péow pag KaboAwd amodektig dienaghs ahhd Tovg diver T duvartdtnta va
dwbétouv omowvdfinote idovg diemapr embupovv yw. Ta cvuppaléueva apksl va akolovBei

10 TPOTLTO, TWV VANPECUDV AWdKTOOV.
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Metd v viomoinom 10V GUYKEKPYWEVOL AONCUIKOD TPAYHUOTOMOW|ORUE REWPAUATIKES
HETPNOEK Katd T @dom Asitovpyiag Tov oTig onoieg mapatnpiBnke 6T 0 xpdvog extédeong
TOV ASITOVPYUDV TV VTNPECUDV ToV avidvetar ypappkd oe oxéom pe tov apipd tov
TaPOYWV Kol Katavalwtdv ocvpppalopévov mov vadpyovv oto nepidiiov. Emmifov,
dievepynoaps pur HEAETN OXETIKG pE TN YPNOTKOTNTA TOV EVIIGUECOV AOYWOHKOV 1 onola
Katd xOpo Adyo ompiletar ot ypnon Tov ypaguov repPdiiovtog demagrs, g onoiog Ta
anOTEALGPATA TG TTav OF YEVIKEG Ypappés Oetikd.

6.2. Melhovrua Aovierd

Melhovtixdg o606 pag eivar 1 Pertioon g anddoong oo COWSAMI. INapd 1o yeyovdg
6m o1 petpfioe mov agopovoav TO YPOVO ATOKPIOTG TWV VLANPESUDV TOV EVIIAUECOL
Aoywpxod yapaxtnpilovial apkeTd KOVOROWTIKEG, EVTOVTOLS 1| HEI®OT) TOL YpOVOVL aVTOV
ovuPdarier otn peyaritepn anodoxn tov CoOWSAMI and Tovg xpriotes. M emhoyf yia T
Bektimon ovtig g anddoong eivar 7 mOAvvnuaTuc] VAOROINCT] TV ALITOVPYIOV TOV
PeerManager xair tov ContextAggregator tpdmo £xoviag Ouw¢ mavia vadyn TOUg
TEPLOPIGUEVOVS TIOPOVE TV CUOKEV®V OTIS onoieg eykadictaviar 10 CoWSAMI. ITépa 6pwmg
and 10 Bépa g amddoong éva axdun Prpa wpog ™ peldovrik| PeArimon Tov CoWSAMI
anotelel 1) Svvatdtnto Ypriong GAmv Tav duvatomjtev mov mapéyel | yadooa SQL-P [13].
Mepikéc amd g enektdoel; g SQL-P viomowibnkav 6nwg e mapaderypa 1 dvvatdéma
emPoAng TEPOPICUADV QO TOVG XPTIOTEG OV £XOVV VA KGvouv pe t dwbeoydtnta xar 1o
ypOvo amdkplong TV vanpecwdv, v class tev xamyopidhv alAd kar TV ouvlrkm
TEPPATIONOD, GG M AP vAomoinom twv emextdoewv g SQL-P etvon éva emmAfov
otoyeio avénong mg wavomoinong Twv ypnotdv rov CoWSAMI.
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ZYNTOMO BIOI'PA®IKO

O T'eopyoviog Kavotavtivog yeviibnke oto Aypwvio tov Iavovdpio twov 1981 omov ko
nEpace 1a tpdta xpoévia Tng Lamg Tov péxpt o 1998 dtav ewnyin wg aportuaxdc povmTig
oo Tpqua ITAnpogopwtig tov Owovopwod [Navemomnpiov Abnvdv. Oloxifpwoe g
wpoTTVWKEG omovdés Tov Tov Iovvio tov 2002. And to ZemtéuPpio tov 2004 epydleran wg
xafnynmic IMinpogopiktig g Acvtepofaduiag Exnaidevong. To Pefpovapw tov 2005 éyve
dextoég oo Ilpdypappn Metarropaxdv Emovdwv 10v Tuipatog ITAnpogopwng Tov
INavemompiov Inavvivav and 1o onoio anogoitnoe tov Iovvio Tov 2008.



