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Iepiinyn

YKomOG TG MOPOVoHS OWMAMUOTIKNG epyaciog elval va pedetnBel n avamtuén g
TEYVOAOYIOG TOV  OIKTLOKMV VANPECIOV  KAOMG KOl TOV  TEYVOAOYIDV TOV
xpNoonoovviot 1 Ppickovtal VO AVATTVEY TPOKEUEVOL VO EVTOYOOHV Ol SIKTLOKEG
VINPEGIES O OVTOVOUES POEG EKTEAEONG N EMYEPNOIOKES dadtkaoiec. H vAomoinon
elval avolkTo AOYICUIKOD Kot apopd TV dnuovpyio piog punyoving 0mov d€xetol Eva
apyeio pong epyaciog Hetalh S1POPETIKOV OKTLOK®MY VINPECIOV o€ YAMooa bpel, To
OVOADEL KOl GTNV GCULVEXELWDL TO VAOTOLEL YPNCUOTOUDVTAG GUYYXPOVY| ETIKOWVOVIO
HETAED TV VANPECIDOV. ZTOYOG TNG EPYUCIOC TV 1 VANPESIA QLT VO, omantel Alyouvg

VTOAOYIGTIKOVE TTOPOVS KOl VAL Eva Yp1yopn, YEYOVOS Tov netedyom.

AéEerg kherond:

WS-BPEL, WSDL, dwtvaxkéc vanpeoieg, Pofl ektéleong SIKTLOK®OV VINPECLOV,

EMYEPNOIOKES SLOOIKOGIES, TAEY LD, CUVVEPO



Abstract

The purpose of this thesis is to study the design technology of web services and as well
as as the technology that is used or is under development to integrate web services into
independent streams of execution or operational procedures. The implementation is
open source and it involves the creation of an engine which accepts a workflow file
between different web services in bpel language, analyzes it and then it implements it,
using synchronous communication. The aim of this study was to insure that the service

requires few computing resources and is fast, a goal which that was reached.

Keywords :

Web services, Business processes, WS-BPEL, execution flows, workflows, bpel

enactor, grid, cloud, computing, synchronous communication



EIXATQI'H

T tehevtaieg dekaetieg Exel mapanpnOel o tepdotio e€AmAnon Tov S1OIKTHOL
(Internet) o€ dtdpopovg ToUElc TS AvOpOTIVIG dpacTNPOTNTAS. APYIKE ETPOKEITO YU
petagopd amimv html celidov kot Bacikdv vanpecidv Ommg email ko ftp. Me v
Tépodo, OUMS, TOL ¥PdVoL onuewdnKe paydaio avamTuEn Kot TPocHnKn OA0 Kot 7o

TOAOTAOK®V O10OTKACIDV.

To d1dikTLO OIOTELEL GTNV 0VLGIN TOV, £VOL HTKTVO OLUCVVOESEUEVIOV VTTOAOYICTMV,
ot omoiol AAANAETIOPOVV KOl TAPEYOVY CNUOVTIKEG TANPOPOPIES Kot LANPEGiES, Eval
dikTvo VTOAOYIOTIKOV  GUOTNUAT®OV TOAADV  SPOPETIKAOV  KATOOCKEVAGTMV,
OLOLPOPETIKMV OPYLTEKTOVIKAOV KOl OLOPOPETIKAOV AEITOVPYIKOV GUCTNUATOV. ZTOYOG
KOl GKOTOG TOL GLYKEKPIUEVOL OIKTOOV €IVOL VO UTOPEGEL VUL TPOGPEPEL VI PECIES:
vINpecieg  evnuépwoNG, vmNpecieg dlekmepaimons, VaNpecieg yoyoywyilog Kot
VANPEGiEg S10GVVIESTG. e OVTO TO JIKTVLO TOL TPOCPEPEL VINPECIES, ETAPEIES Kot
WIOTEG TPOSTOHOVV VoL SOXEPLOTOVV TIS VANPECIEG HE EVOV KOATAVEUNUEVO TPOTO,

aveEApTNTO TNG OPYLITEKTOVIKTG TOV VITOAOYIGTAOV, G Pio YADGGO KOV GE OAOVG.

Mia yAdooa mov mpoortabel va Avcel 10 mapomdve {ftnua To televtaio xpovid
etvar 1 WS-BPEL(Business Process Execution Language — Web Services). Me
doun(structure) amAr], KoAG OpIOUEVT] Kol OVEEAPTNTY TAOTPOPUOG €XEL apyicel va
Kuplopyel oto dadiktvo, evd ovveydg emekteivetor kot Pedtioveror. H WS-BPEL,
Omwg poptupd kol to Ovopd g, amotelel pio “yAdooo” mov Owayepileton
SlypAUHOTO PONG OlEPYOCIOV TPOG €KTEAEST). Xvvovalel amAdtnto pe dvvaun,
TaYOTNTO LE OMOTEAEGUOTIKOTNTO. AUECTN GLVEMEWL TOLTOL E£ivol VO TPOGEAKVEL
0AOEVOL KO TTEPIGCOTEPO TO EVOLAPEPOV OAO KOl TEPIGGOTEPMV TPOYPOLULATICTOV OAAAL
Kol HEYOA®V ETOPELOV TOL YOPOL TOL €mMBLUOLV VA TNV VIWBETHGOVY 1] Vo TNV

vrootpi&ovv.
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1. Web services

1.1 Ti givar Ta web services(OIKTVOKES VANPECLES)

O xaBapdg oplopdg pog vampeciog otdktHov (Web service) cOpPova pE TO
World Wide Web Consortium givor “éva c0GTNHO AOYIGUKOD GYESWGUEVO Yol VOl
vroopilel SWAEITOVPYIKY] OAANAETIOPOOT] GO PNYOVI-CE-UNXOV] HEC® OIKTVOV.
‘Exel o demapn mov meptypapetanl omd pion E0KOAN EMEEEPYAGIUT LOPPT OO UNYOVT|
(ovykekpyévo v WSDL). AAla cvotiuoto oAANAETOpohV HE TNV LANPEGIQ
OwdkTOOV G p  OladKacio. oL  TPOPAEmMETOL GO TNV WEPLYPAPN  TNG,
ypnowonowwvtag SOAP pnvopdto, mov cuvinBmg HETAPEPOVTAL YPNOLOTOIDMVTAS TO
npwtdékoAro HTTP pe ocepromoinom evoc XML oe cuvdvaoud pe GAlo TpoTuma TOU

oyetilovron pe to S10dikTvo™.

O 06pog web services, OT®MG VTOVOEL TO OVOUE TOV, OVOQEPETOL GE VINPECIES
TPOCPAGIUES LEGH TOV SLOSIKTVOV. XTOV OpO, OUMG, EUTEPLEYOVTOL TOAD TEPIGGOTEPES
évvoleg amt' 6TL vovoel 1 ovopacio Tov. Me v évvola web services ovaQeEPOUAGTE
KOl OTNV OPYLTEKTOVIKY], TA TPOTLTO, TNV TEYVOAOYIOL KOl TO, EMLYEPNCLOKO LOVTEAQ
OV ATALTOVVTAL Y10l VO, VITAPEOLY Kot va bAomomBobv ot web services. AkoAovBel évog
emmAéov opwopog TV web services, Omwg avtdg diveton amd v IBM: “Ot web
services amoteAOVV TNV vEd YeEVIOL OIKTLOKOV gpappoymv. Eifvar avtomepieyxdpeveg,
OVTOTEPTYPOPOVUEVEG EPAPLOYEG, Ol OTOIEC ONUOCIEVOVTOL KOt TOToOeTOvVTOL AL
Kot KOAOUVTOL HECH TOL dtodtkTvov. Ot web services VAOTO00V vanpecieg mov pmopet

va glvat amd amdég péyxpt ovuvOeTEG eMyEPNOLAKEG dodKacies”.

[T amld, o web service givot pio vanpecio dtbéoun oto dadiktvo, 1 omoia
ypnoonolel £va kabopiouévo cvotnua unvoudtov actopéve oe XML kat dev eivon

dgléVN e KavEVA AETOVPYIKO GUGTNA 1] YAMGGO TPOYPUUUATIGHLOD.

Ao 10 Topandve mpokvmtel 0Tt BEAovpe poe web service va mapovotdlel 6vo

YOPOKTNPIOTIKAL:

1 http://www.w3.org/TR/ws-gloss/
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* Mia web service mpémnet va givor avtomeptypoa@ovpevr. Otav dnpocieveTal pua
web service mpémel vo onpooteveTol eniong kol pa demaen (interface) mpog avtny,
TOVTECTIV L0 TEPLYPAPT] OAVTNG £TCL, MGTE GE AVATTLEN OAOKANPOUEVOV GLUGTNUATOV
va pmopel va evorom el pali pe dAieg kot vo eivar edkolo VAOTOMGIUN. AVTO YiveTal
pécm tov apyeiov meprypapng g vanpecsiog, WSDL, yu to omoio o puAncovpue

TOPAKAT.

* Mo web service mpénel va ivon avakoAvyiun. Otav onovpysital o web
service TOTE MPEMEL VO YVOGTOMOlEiTal avtd 1O yeyovos. llpémer, dmAadr|, vo
onuoctevetan éva interface avtig wote va eivar oe Béon ot evdlopepduevol v v

Bpouv kot vo TNV KAAEGOLV.
* Eivat avtdévopa pépn, ta onoia enegepydlovtal kKaAng opiopéva XML apyeio

SVVOTTIKG 1o, OAOKANpouéVn web service givor pio vanpecio n oroio:

1. Eivat d100éo1un 610 d108ikTvo 1 68 101 TIKA-TOIpIKd diKTVa

2. Xpnoponotel éva Kabopiopévo cvoTH UNVORATOV Bactopévo o XML

3. Agv glval dgpévn e KavEva AEITOVPYIKO GVGTNUO 1) YADGGO
TPOYPOUUUOTIGHOD

4. Etvar avto-neprypapopevn pécm kowvng XML ypappatikng

5. Eivat avakaAoyn pécm pag aning dadikaciog ebpeong (find)

1.2 H teyxvoroyia Tv web services

o mo edkoAn «atavomon kot Olayeipion Tov web services, &yovv
katnyoplomombet o éva povtédo enumédwv. H poviehonoinon, 0r1mg Kot 6To LOVTEAO
7-emmédwv tov OSI, Eexwvdel omd 10 KOTOTEPO €MIMEDO, TO OMOIO EMITPEMEL TN
UETOQOPE OEOOUEVOV OO TO £vol PUNYAVNOL GTO GALO, EVD TPOYWPOVTOS TPOG TO

avaTtepa eninedo, KpOHPOVTOL AETTOUEPELEG TMOV TPONYOVUEVOV EMTESMV.

12



Web Services Technology Stack

Layer Description Implementation(s) Other Concerns
Standard Messaging Blectronic Business XML Initiative (ebXML)
Service Compasition Business Process Execution Service for Web Services (BPELAWS)
g
Service Registry Universal Drescription, Discmrer.y qnd Integration {UDCH}) g = %
ebXML Regishies i § el
(=]
Service Description Web Services Description Language (WSDL) % E % g
2|3 b
Service Messaging Simple Object Access Protocal {SOAP)Extensible Markup Language (XML) g1 E
=2
Hypertext Transfer Protocol (HTTF)
Service Transport Simple Mail Transfer Protocol (SMTF)
File Transfer Protocol (FTF)

Ewoéva 2: Ztpopa Yanpeoiog Atadiktoov
Mia ypiyopn avaivon Tov ETEI®V QLTAOV Eivat:
* Service Transport (Eninedoo Metapopdc)

H Aettovpyla tov emimédov petagopds eivar vo petagépel dedopéva and Eva
onueio og éva GAA0. AmoteAel TO TPOTOKOAAO Yl TN petddoon dedopévov Tmv web
services. Ot web services ypNOIHOTOI0VV O18.POPU TPMOTOKOALN Y10 VO LETAPEPOVY TOL
dedopéva, amd vanpecia og vanpecia, cvpnepiapPavopévoy tov HTTP, SMTP, FTP,

xopic Opmc vo teplopifovror pdvo ce avTdL.

To Mo J100€00UEVO TPOTOKOAAO HEXPL OTLYUNG TOV YPNOLUOTOOLV ol web
services eivar to HTTP. Xpnowomnoteitor mepiocoOTteEPO yiati dgv UTAOKAPETOL OO
firewalls kot amotedel kat' avtdév 10V TPOMO TO TPOTUTO YO OLOAELTOVPYIKA

GUGTNLOTOL.

* Service Messaging (Exinedo Mnvopdatmv)

To emimedo pmvopdtov meptypdeel o€ TL popeég Ba givor tor dedopéva MOTE Vo
umopovv va, petapepbodv and ™ po vanpesio oty GAAn. H XML eivan 1 Baocwkn
LopON TTOV Ypnopomoteitat yia tig web services. Ta d€00UEVO TOV SIOUOPPDVOVTOL LUE
Baon v XML eivar cav dévipo (tree) pe otoyeio (elements) kot oAOKANpn 1M
devopikn popoen kaeiton £yypopo (document). H XML dev €xet Eexywpiot meptypaen

dedopévev yati ta dla Ta dedopéva TEPLYPAPOLY TOV £0VTO TOVS KL ALTO ylati £xovv
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E0IKEG ETIKETEC OV TOVG Olvouv €val dvopa Kabmg Kot tnv B€om Tovg péoa ot
OEVOPIKN LOPON.

To SOAP (Simple Object Access Protocol) givar pia mpodiaypoaen mov Aéel oTov
KOTOVOAWMTY HOG VIINPESTOG KOl GTOV TPOUNOELTY] ALTNG TOG VO, SIOUOPPDOGOVY KOt VoL
dwpdoovv éva pnvoua ypoupévo oe XML mov ypnoylomoleital amd pio. vanpecioL.
‘Eva SOAP purpvopa €xet 1petg meploy€g: tov edkelo, tnv emtke@aiioa Kot 1o codpo. To
SOAP emrpémel vo eKKIVAGEL [0l AELITOLPYIOL HE TNV CLYKEKPIUEVY akoAovBia
xopaxtnpov otédvovtag oe ovtn éva SOAP uvopa. To SOAP opilet v popon tov
XML «keyévov mov otévovial mhve and to HTTP eite cav gpmotoeic sita cav

OTOVTIGELS Ot 10 OIKTLOKY] VIINPEGTAL.

* Service Description (Eninedo Ileprypaig)
To eninedo meprypapng kabopiletl tpeig mAevpég pog web service:

> MeB06dovg T1g omoieg o web service kdvet dtobéoieg

> Ta pnvdpata Tov 6éyetal o web service

> To TpmTOKOALO, TO OTOI0 TPEMEL VAL YPNCYLOTOUGEL O TEAATNG Y10l VL
KaAéoeL T web service

[Mpotapywng onuocioc Oewpeitor 0 OploUOS MG CLYKEKPIUEVNS MHEBOSOL
TEPLYPOPNS NG KOs diktvokng vanpecsioc. o tov okomd avtdv dnuovpynonke m
neptypopikfy YAdooo WSDL(Web Services Description Language)® yia va kofopicet
o oouPaon vanpecsioc. H WSDL meprypdoer kdbe diktvoakn vanpecio cov €va
oVUVoAO0 amd BVpeg, 01 0Toleg KATNYOPLOTOI00V i GEPE omd dlePYAcieg TOV UTOPOLV
va. Tpaypotonombodv avALESH € Evav YPNOTN Kol OtV OkTvakn vanpecio. Ot
dtepyacieg avtég ovoudlovtor Asttovpyieg Kot £(ovv €va URVLHO 10000V Kol EVIOTE
éva onueio €£6dov. H kdbe Aettovpyio meprypdoet pia diepyocio n omoio pmopei vo
wpaypoatorombel petald ypnotn Kot OIKTLOKNG LINPEsiag. Avtd umopel va onpaivel
TG 1 EPAPULOYN TOL TNV XPNCHomolel (T amd TV SIKTLAKT VINPESIN VO KAVEL KOTL
KOl VO EMOTPEYEL TO OMOTEAECUO, OAAG Kot OTL M SKTVLOKY VANPESion pmopel va

EKKIVIGEL 10, O10OTKOGT0L Y10 TV OTTOi0L 1] EPOPLOYN TPETEL VAL OVTIOPAGEL OVOAIYW®G,.

2 http://www.w3.org/TR/wsdl20/#intro
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O meAd NG HaG VINPESTAG YPNCUOTOIEL TNV TTEPTYPAPT OLTH UE OVO TPOTOVG:

1. Katd v opa g avarntuéng g vanpeciog (development time), o meldng
pmopel v ONovpynoetl £va oTEAEXOG OVTNG (Stub) ¥PNOOTOIDOVTOG TNV TEPLYPOUPN
avtnc. To otéheyog (stub) ivon po KAGOM 1 OTOl0L GUUEMVEL LE TNV TTEPLYPAPT TNG
vanpecioc. O mweldtng ovvdceTon e TO0 GTEAEYOG KOTd TNV Mpa. TG ovvtagng (compile
time). Avtd kaAeiton apykd déopo (early binding). O neddng yvopiler v demoen

TNV omoia Oa ¥PTNOUOTOMGEL Y10 VO, EMKOIVOVIGEL LE TNV OIKTLOKN VN PEGTaL.

2. Ov web services vmoomnpilovv emiong kot v 1Wéa TOoV KOOLOTEPNUEVOL
deoiporog (late binding), éva 6éo10 oL yiveTon HOVO KOTA TNV PO TOV EKTEAEITAL
o vanpecio petad tov mEAGTN Kot TOv TApoyEQ NG vInpecioc. Avtd yivetou
YPNOLOTOIDVTAG £va duvapikd TAnpeEovotlo (dynamic proxy) mov SOUOPPDVETOL
dvvokd katd TV Opo ™S eKTéleonc ypnotpomotwvtoc v WSDL meptrypagn g

vINPECIOG.

H WSDL mneprypdoet pio diktvoky] vanpesio ota TAoicor TNV AELTOVPYUOV TOV
ot pmopel vo vAomomoel. Me tov tpdmo avtd dev meprypdpeTor Opmg 1 akpPng
péBod0g mov Ba YPNCYLOTOMGEL LIC EPOPUOYTN VIO VO ETIKOIVAOVIGEL LUE TNV OTKTLOKN
vanpecio. H WSDL emtpénel éva cuykekpyuévo Tpotdmo chHvoeong Ue TNV OIKTLOKN
vanpecia, pécm Tov TpmTokOAloL enkotvaviag SOAP. Ilepioodtepa yioo tqv WSDL

0o 5000V TapaKATO.

* Service Registry - Katdroyog Yanpeoiwov

Me v Bondewa tov SOAP xou ¢ WSDL pmopovue va meprypdyovue pio
OIKTVOKY VANPECIO KOl Vo YPNOUYLOTOU|COVUE OIKTVOKEG LANPEsieg péoco omd
epappoyés. To povo mov éueve va kabopiotel NTav Evog Tpdmog avedpeons SIKTLOKOV
vampeocwdv. o tov okomd avtd omuovpyndnke éva mpdTLIO OGOV APOPE TNV
onuovpyion vpenpiov yio TNV avedpeotn dEOp®V dIKTLOK®V LINPest®v. Ot web
services vrootnpiovv avt) ™V 100, TG OLVOUIKNG €Vvpeong vanpecuwv. Evag
TEAATNG YPNOWOTOLEL TV ATOONKT VINPESLDY Y10 VO OVAKOADYEL VINPEGIEC TOV TOV
evowpépovv . To UDDI (Universal Description, Discovery and Integration) givon pua
web service amd puoévn g mov vmoomnpilel €va GUVOAO VANPECIOV Ol OMOIEC
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EMTPEMOVY GE £VaL YPNOTN UG VIINPECTOS VO OVOKOADYEL SUVOUIKA KOl VO, EVTOTIGEL
v meprypaen pog vanpeciog dwdktvov. Ta UDDI gvpetipra etvar and pova tovg
vanpecieg OadiktHov mov ekBétovv pia SlEmOPN, TPOYPAUUOATICUOD EPUPUOYDV
(application programming interface - API) og éva cOvoro KoAd OSlpOPOOUEVOV
SOAP pnvopdtov. Toco o mapoyéag pog vanpesiog 660 Kol 0 KOTAVIAMTNG QLT
ypnowonowtv 1o SOAP kot 1o HTTP yw va onpociebsovv pia vanpesio 6to
gVPETNPO Kot va AaPovv TAnpopopieg yioo 0moleg aideg evdlopépovtatl. Ta onudcio
evpempla UDDI vanpeciov mapéyovv TAnpogopies yio to onueio 6to omoio pmopeic
Vo KOAEGELS TNV VANPESTIO, TOV O10KTITN TG ETUPEING TOV TOPEYEL TNV VINPESIA Kol
Kdmoteg teyvikég mAnpopopieg ywo v web service. To UDDI vrootnpilet 600 tOmovg

cuvouiog:

*O mapoyéag vanpesiog ypnowonotetl v UDDI arobnkn yio va dnpocievoet
TANPOPOPIES CYETIKA LLE TIG VIINPETTIEG TOV TOPEYEL.

*O katovalmtg pog vanpesiog otéAvet XML umvopata dtopopeopévo
ovppwva pe 1o SOAP tpog v amobnkn vanpecidVY Yo vo Tapaldfet pia Aioto ard

VANPEGIES TOL TAPLALOVV 5T KPLTHPL TOV.

* Service Composition - XOvOeon Yanpeowov

H o0vBeomn vanpecidv avaeépetal oty duvatdTte vo. cuvOLALovUE VINPECIES
og [ pon gpyaciag. H ohvheon vampeciov avaeépetar oty kovotnta va Balels o
Lo AOYIKT) GEPA KOl VO KOTEVOVVELG GLUVOUIMEG PETOED VINPECIDOV GE L0 LEYOADTEPT
oUVOALOYY. AVTO OVOQEPETOL EMIONG G «EVOPYNOTPWOOT VLANPECIOV» 1 ©G

«opoypaic. VINPESIOVY (service orchestration Y| service choreography).

Evopynotpwon: Avaeépetol o€ pio EKTEAECIUN EMYEIPNUATIKY] O1AOIKOGIO TOV
umopel vo 0AANAETIOPAGEL e £0MTEPIKES Kol eEMTEPIKEG LINPESieg dadikTvov. H
EVOPYNOTPOOT TEPLYPAPEL TAOS VINPEGIES SLUIIKTVOV UTOPOVV VO, CAANAETLOPAGOLY
OTO EMIMEDO PUNVOUATOG, GUUTEPIAAUPOVOUEVIG TNG EMLXEPNUATIKNG AOYIKNG KOOMG
Kol TG ektédeong Tov oAAniemidpdocnv. H evopyfictpwon’® mpayuotonoteitor and

Kkémolov mov umopel va cuvtovilet Tic vanpeciec. 'Eva punydvnuo 1 pio vimpeoia, kolet

3 http://www2.sys-con.com/itsg/virtualcd/webservices/archives/0307/peltz/index.html
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Ol ta vmOlouto ko Olayelpileton ekelvo/ekelv) TIC oUTNOEC OAAG Kol TO

OTOTEAEGLLATO. TTOV OVTEG TOV/TNG EMGTPEPOLV.

Xopoypapia: peyoldtepn cvvepyacio amd v @OOM TG, Omov KobEva amd To
péPN TOv EUTAEKOVTOL GTN SLOOIKOGIO TEPTYPAPEL TO POAO TOVS GTNV OAANAETIOPOGT.
Xmv yopoypagio KatoypdeeTol 1 0KoAoLOlO TOV PNMVOUATEOV oL UTOopEl va
neplhopPdvel TOAAG péPM Kol TOAAATAEG TnYég. XTnv yopoypoeia, ot idieg ot
vInpeciec yvopifovv pHoAg mapovv Eva aitnua yio va eEuanpetnoovy Tov akpPag Oa
pémel vo. anevfuvOodv yia var SOCOLV TO OMOTEAECUE TOVE. ZVVETMG, GTNV 0EVTEPT
TEPIMTOON OV AMOLTEITOL KATOL0G KEVIPIKOG GUVIOVIOTNE TPOKEUEVOL VO TEPATMOET

pio venpecia.

o
%

I ‘ | / collaboratior.
process flow % @1 .@

web services web services choreography
archestration

: Orchestration and choreagraphy

Yndpyet wANOoOpo TPOTEWOUEVOV  YAMOOOV Yylo VO TEPLYPAYOLV &V
EMYEPNUATIKO O IKACTIKO Otdypappo. Ot dvo meptocdtepo yvmotég eivar ot WSFL
kot XLANG. Ilpoceata ot etaupeieg IBM, Microsoft kot BEA cuvvdvacov tic 600
TAPOTAV® YADCGEG 6€ pio Tpodtaypoen mov ovopdletor BPEL4AWS (Business Process

Execution Language for Web Services), pe tnv onoia 0o acyoinbovue mopakdto.

1.3 Xevapro viomoinong
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Aol (o web service pmopet va avamtuydel oe TOAAEG S10POPETIKES TAATPOPLLES,
pmopel Kot va akoAovBnoet moAld povtéda viomoinong. To poviédo vAomoinong mov
ypnowonolel €aptdral omd to TPOPANU oL TPEmeEL vo. Avbel kot Tig drabéoipeg
TAQTQOPUES Yo, TNV dnuovpyio Tov povtélov. To HOVTELD Yo TV OAOKANP®MOT LG
web service pmopet vo Katnyopronombei oe 4 1Omove: aming vanpesiag, cvvleTng

VINPEIAG, EVOIGUETIS DPECIOS KAl EVOS OLAOPOUOD DITIPECLDV.
* Am vanpecio

H mo ondn vanpecia eivar va €yovue €vav web service to omoio 0o pog
emotpépel pio oedMoa Http otov euAdlopetpnt) poc. ‘Etol, kdBe @opd mov €vag
YPNOTNG EICAYEL GTOV PLAAOUETPNTN TOL TNV ToTobeTia TG LVINPESiag Lov, ekeivn Oa

TOV EMOTPEPEL Vol cVUVOLO amtd bytes mov Ba Tov emiTpémovy av “de” TV 16TOGEAIdN

Ewodva 3: Zevapilo amAng vanpeciog

pov.

Browse
r

Database

e XyvOetn Yanpeoia

M 60vBetn vanpesio oty ovcia gival pio Voo TOAADY ATA®V 1 KOO Kol
emmAéov ovvBetwv vrnpeowwv. Tlapadeiypotog ydptv, o pumopovoe pio cvvOetn
vnpeoio va glvar 1 €€ng: O ypnotng va divel ta credentials tov Kabmg Kot Evav
KOOKO TPOiOVTOG Kot 1 vanpecio vo avabétel o pio vanpecio vo eAéyEel edv ta
credentials givor cotd, og pio GAAN vo YPEDGEL TNV TICTMOTIKY TOV KOPTO, EVD GE Pia
TPiTN LVANPEGIO Vo HEW®VEL TO TPOidV amd TV amobnkn katd 1 kot Tavtdypova va
AmooTEAAEL €Vl TPOTOV 6To Tayvdpopeio. Kat'avtdv tov tpdmo ot empépovg vanpecieg
UTOPOLV VO ¥pNOOTOB00V EEXMPLOTE OALGL KOl GUVEPYATIKA, OTOTE OVTO KpiveTal

oKOMO, OTWG GE AVTO TO TAPAIELYLLAL.
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Ewodva 4: Zevaplo Xovheng Ynnpeoiog

* Evowdpeon Yanpeoio

Muw diktvakn vampecio mov tomobetel aitnoelg mpog eummpénon o€ Evav
evoldpeso Owdpopo eivar €va GTIYHMOTUTO VAOTOINOTG EVOLIUESTNG VANPEGLOG.
Mopadetypatog yapv, pmopel pio etorpeion voo VAOTOWOEL KAT OVTOV TOV TPOTO T
emails tov gpyalopévov c. Aniadn, de ypelaletal vo yvopilel o amoctoréag mov
Bpioketor o mopaAnmIng, TV SdKacion avt TV avalauPdvel vo v KOVEL M

vanpecio.

V

Ewéva 5: Zevapro Evoibpeong Yanpesiog
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* Auddpopog Yanpeosiov

O 3140poUOG VINPESIDOV EMTPEMEL GTIG Web services vol ETKOIVOVOUY UETOED TOVG
péom tpitwv. [Mapadeiypartog ydprv, éotw pio tpamelo Kot £vag xpnotg 0 omoiog £xet
évav Aoyoplacpd oty tpdmelo avtr. Av 0 ¥pNOTNG HETAPEPEL HEGH internet KAmola
xpPNpaTo amd Evav Aoyaplocid Kol OMGEL TAYO EVTOAN, 1) OIKTLOKN VInpecio o
TPEMEL Vo, OTEIAEL £va URVLLLOL 6TOV d1ddpopo VIpesiog. O d1adpopog vInpeciog
AVOAUPAVEL VO EVIILEPDGEL TNV LINPEGTO AVAANYNG YPNUATOV OTMG KoL TNV
vanpecia katabéocemv. Otav n vanpesio avaiyemv propécet vo eneepyaotel
(evoeyopévmg va €xel ovpa ELINPETNONG) TO LTI KO TIGTOTOMGEL OTL O
AOYOPLOOHOG eV £XEL APVNTIKO VITOAOTO, TOTE ATOCTEAAEL EVOL VU0 TV DITNPEGIN
KataB€cemVv Yo vo KatafEsEL To YpNHOTA GTOV 2° A0YOPLOGUO, GE AVTOV TNG TAYL0G

EVIOANIG.

Web
Service

< Service Bus >

Partner

System

Ewéva 12: Zevapio Atadpdpov vanpeciodv
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Avt n pébodog dpopordynomng unvopdteov petad tov web services eivoi
moAvdvvaun. Tavtoypova pe v vanpecio KotofEcemv Kol OVOANYE®DY, UTPOVV Kot
dAAeg vnpecieg ntoovy va aAAGEOVY TOV AOYOPLACUO, OTTOG PEPEITELV TO, GTOKELN
tov meAdTn. Avti eivor poe multi-cast péBodoc emkowvmviog, pe v omoia &va
xpNoTNG umopel va amooteidel punvopota 6 TOAAATAES vanpecieg tavtdypova. O
xPNOTNG dev Yvmpilel emmAéov moleg AAAEG VINPECIEG GUUUETEXOVY GTNV OATNOY| TOL.
To Aoywopkod dwyeipiong tov ddpopov vanpecidv Kaboonyel T Opopordynon

OVTOV TOV UNVOUATOV.

1.4 ITAEOVEKTNNOTO KO HELOVEKTLOTO

1.4.1 MAgovekTAMAT

Ta web services o€ avtifeon pe To TOPASOCIOKE AVIIKEWOVEGTPAPT components
elvar mo yolopd ovvoedeuéva pe TOVG TEAATEG TOLG, OM'OTL TA TOPAOOGIOKA
OVTIKEYLEVOGTPOPT, components. [ Ttapddetypo, o oAdaynq o pio pébodo ko kat'
EMEKTACT] GTNV JIETOPT EVOG TOPASOGLOKOD AVTIKEYLEVOGTPOPOVG KOUUOTION KMOIKOL
Ba amotovoe aALOYT KO ETOVAUETAPPACT) TOV KMOTKO TOV TEAATY], KAODS avTd elvon
woyvpd ocvlevypéva. Ta web services, amOAAAGGOVTOL OO QLTOV TOV UTEAG Kol O
neAdTNG propel va OTIAEEL €K VEOL Kot duvapkd To otédeyog (stub) tng vanpeciog,
péom tov WSDL eyypdeov mov meptypdpet Tnv vanpecio. H 1d10mta avt) avaeépetal

oV BPMoypapia og yatapn adlevln (loose coupling).

To WSDL éyypago, emiong, mpooeépel oto. web services axopo mepliocOTEPT
elevBepia kot dSvvaurn. To WSDL éyypago pmopel va tpomomondel kotdAinio €161,
wote va Eemepva TIG TPodloypapég tov TpmTokOAAov SOAP. Mropei va vioBetn et
and TV VANpecio EMITAEOV ACQAAELD, €I00C KPLTTOYPAPNONG, TPOCSTACIO Amd Un

€EO0VGL0J0TNUEVOLG YPNOTEG KTA.

Ta web services dev €£apT®VTOL OO TNV TAATEOPLO TOV VAOTOOVVTOL KOOMDGS
eniong kot amd ™V YA®GoH VAOTOINGTG TOVS, AOY® TNG KOWA OmMOdEKTNG YADCOHG

XML. Avtd onpaivel 6t propel Eva Tpoypappa weldtn va £xet vaorombei oe Perl ko
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va  ekteheiton  oe  mepifarlov Windows, evdd 10 web service va  eivot

TPOYPUUUOTICUEVO G Java Kat va ekteAeital og meptPdAlov Linux.

XML
Computerd Compuster B
Lemguage: Perl Lanquage fave
Dperting sysem: Windows 7000 Operating sysrem  Liew

Eixovo 4: Mo arln vanpeoio 01a01tkTdon, OTOD O10p0iveTOl OTL 1] YA Toa

emeepyooiog TV unvouatwv xml eivar o10popeTiky, OTWS Kol TO AEITOVPYIKO GOTTHUO.

Ta mepiocdTepa web services ypnoyonoovy to tpwtdkoAro HTTP yo v
HETAO00N T®V UMVUUATOV TOVG (service request and service response). Avtod amotelet
peydro mieoveéKTna yoti €161 amogevyovror {ntpato copumhokng pe firewalls, agol

n mopta 80 oyedOV TAVTO EIVaL OVOIKTY.

1.4.2 MelovekThpaTa

Ta web services av kot apketd otabepd, dev mavovv vo Ppickovior oe apykd
0TAO10, YEYOVOS MOV TO KAVOLV OKOUO EMPPENT G€ aotdbelec, mapd to yeyovog OTL
Bacilovtatl o anhd, otabepd Ko aceain tpotuma (XML, WSDL) kot mpotdkoiia
(HTTP, SOAP). Qo1600, 00TO TO PEIOVEKTNUA GE Alyo Koupd Ba eivar apeAntéo 610t o

pLOUOC avamTLENG TOVG Elvar TOAD Yp1YOpOG.

Emiong, av kot oyt eyyevég petovéktnua tov web services, givatl 1o yeyovog Ot
YPNOLOTOOVV HEYOAN TOGHTNTA dESOUEVMV Y Vo, emkoveviicovy. H petddoon tov
dedopévov PBdost g XML popeng avti g dvadikng mpochétel Pépog oto diktvo,
OAAG KO TOAVTTAOKOTNTA GTO 1010 TO pUnydvnpa mov tpéxel v vanpecio. To képdog oe

(POPNTOTNTO, OVCIUCTIKA, TOV TPOcPEPEL | XML ydveton 6e amddoo.
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1.5 XML

1.5.1 Ewayoyn

e éva KOGUO OOV 01 TANPOPOPIES TOPEXOVTAL LEGH TOV TAYKOGUIOL d1aOIKTOOV,
T Eyypapa TPENEL Vo givar evkolo mpocPdoipa, petapépotpa Kot evéakta. [Ipémet
eniong vo etvor  ave€ApTnNTo OMOOVONTOTE GLGTNUATOG Kol Tepleyopévov. Ot
YEVIKEDUEVES YAMOOEG £YOVV TETOWOL YOPOUKTNPIOTIKA , TOPEYOVTOS GTO £YYPOPO OVTA
g dvvotdtTNTo M oMol OEV VIAPYEL O GAAEG YAMGGES meEPLYpoapng eyypdemv. H
HTML etvan mpofinuatiky kot weproptotiky yAowooo. H XML élvoe moAld amd ta
TPOPANOTA TOV AVTIHETOTICOV Ol 0XESNGTEG TOL Web kat givatl vrevbuvn Yo v
XHTML, o avacyedwopévny HTML. Oa ypnotpomoteitor yio TOAAL xpOvio, ETEON

TPOGPEPEL AMOTEAECUATIKEG KOl QUVOUIKES AVGELS.

H XML oyedidotnke vo ikavomooel TOAAES avdykeg divovtag ota £yypapa Eva
HEYOADTEPO EMIMEDO TPOCAPUOGTIKOTNTAG GTO GTUA Kol TN SOUN otd avTO TOV VAN PYE
naradtepa otmv HTML. H XML mpooéper otovg oyedwotég e HTML 1
dvvatdtTo vo mpocBitouy meplosoTEPE. oTOLElD. 0T YAMGOGO. Agv avogEpeTon

LOVAY0. GTOVG GYENOCTES TOV Web aALAd 6e OmOloVONTOTE ACYOAEITOL [IE EKOOCELS.

2y mpaypatikorta, 1 XML elvar YAdooca tposavénong (markup) yo €yypopa
oL TEPIEYOVV dounpéveg TAnpopopies. I'Adoca tposavénong elvat évog unyoaviepodg
mov kaBopilel douég oe éva Eyypoo. Ot dounuéveg mAnpogopieg meptrapupdvouv
TEPEXOUEVO KO KATOEG OLEVKPIVIGELS Y10l TO pOAO OV Talilel TO TEPLEYOUEVO. XyXeOOV

OAa T Eyypaa £xovv TNV S0 doun.
1.5.2 Tv givan n XML;
®* H XML eivon suvtopoypagia yio to EXtensible Markup Language
®* H XML givor markup yA®ooa, 1 oroia potdlet moAv pe tmy HTML
®* H XML oyedidotnke yio vo TEPLYPAPEL OEOONEVAL

®* Ta XML tags dev givar mpokafopiopéva. [Ipémet va opicovpie To O1ka pag tags
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* H XML ypnowonotei 1o Document Type Definition (DTD) 1 to XML

Schema yw va teprypdyet ta dedopéva

® 'Eva XML «xeipuevo pe évo DTD 1 éva XML Schema oyedidotnke yu vo

TEPLYPAPEL EMUPKMOS TOV EXVTO TOV

1.5.3 Awwgopéc peta&d XML kor HTML

®* H XML oyedidotnke yio tn HETAPOPE OEO0UEVMV.
® H XML dev givan éva avtikatdotato i HTML.

® H XML oyedidomke yioo vo TEPLYPAPEL T OE00UEVH Kot E0TIALEL GTO TL Eivan

T OEOOUEVAL.

® H HTML oyedidotnke yio vo Tapovotdler to dedopéva Kot E6TIALEL OTO TG

@aivovtol To OEO0UEVOL.

® H HTML éyetl va kavel pe v mapovoioon tov dedopévav evdd 1 XML éxet va

KAVEL LE TNV TEPLYPAPT] TV OEOOUEVOV.

1.5.4 H XML dgv KaAvel KATL GUYKEKPLPEVO

<email>

<to>Nick</to>

<from>Mom</from>
<heading>Goodbye</heading>

<body>Have a great time at the camp!</body>

</email>

Mmnopet va givor Ayo dvokoro va 1o kataldfet kaveig, aAld 1 XML dev kdvel

kdtt ovykekpiuévo. H XML oyedidomke yio tn 06Unon, TV omobnkevon Kot v
amootoAn dedopévev. To mapakdto mapdostypo eivor éva email g untépag £vog

Tod10v 6To Todt g, amonkevpévo oe XML:

To onpeiopa et o keeadn ( heading ) kot éva copa ( body ), to omoio mepiéyet

10 unvopa. Tlepiéyel eniong mTAnpoeopiec yioo Tov amoctoAén kot tov amodéktn. Ilap’

24



oA avtd Opmg to XML kelpevo eaxolovbel vo punv kAvel KATL GLYKEKPUUEVO.
[Teptéyer amhd mAnpoopieg, tomoBetnuéveg péca oe XML tags. Kdmolog npénet va

yphwet éva koppdtt software yio va To oteidel, va 10 AAPEL 1 VO TO TOPOVCIAGEL.

1.5.5 H XML givol oA Kol ETEKTACLUT

Ta tags mov ypnowonmowovvror oto. HTML «eipeva eivon mpokaBopiopéva. O
ocvyypagéag evog HTML kewpévov pmopel vo ypnoipomom)oel povo 1o tags mov

opifovtar 6to HTML standard ( 6nwg <p>, <br/> k.A.7. ).

H XML enutpénel 610 ovyypaeéo evoc XML kepévou va opicet ta o1kl tov tags.
Mo mopdoctypa to tags <to> kou <from> o010 mopomdve Tapaderypo Oev elval
optopéva oe kavéva XML standard. Avtd ta tags «emvondnkavy amd 10 cLYYpopEn

avtov tov XML keyévov.

1.5.6 H XML givan éva copipopo tng HTML

Eivat onpovtico va kotardfet kaveic 01t XML dev amotelel éva avTikoTdotato
¢ HTML. Etvou moAd mibavév 6t o1 perroviikég Web epappoyés Bo xpnotpomolovy
mv XML yw va weprypaeovv ta dedopéva, eved 1 HTML Oa ypnoipomoteiton yo tnv

OTEIKOVIOT] TOV SEGOUEVOV OVTMV.

Mo avtd ko n kadvtepn meprypagn g XML elvan 1 e€ng: 1 XML givan éva
aveapmto mAatPopuag, oveEdptmro amd software kot hardware epyodeio yio v

HETASOGT TANPOPOPLDV.

1.5.7 H XML oty avartoén perArloviik®@v Web gpappoy®v

Eivor cuvapractikd 10 moco ypryopa 1o XML standard avamtdybnie kot mo6co
YPNYOPO £VOG LEYOAOS apBOG amd GYESNOTEG AEITOVPYIKAOV GUGTNUAT®V LVIoBETHoAY

to standard avtd.
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[Tiotedeton 6t XML Oa elvatl 1660 onpoavtiky yio 1o péAAov tov Web 660 ntav
n HTML yw ™ Beperioon tov. ITioteveton eniong 61t n XML Oa givorl 10 mo kowd

epyoreio yuo v emeEepyacio TV dESOUEVOV KOl TN LETAOOGN TOVG,.

1.6 WSDL (Web Service Description Language)

Eidape omv mponyoduevn moapdypomo OTL 01 VANPEGIEC SAOIKTOOV TPEMEL VAL
TopEYoLV Hio KoAmg optopévn olemagn (interface), pe v ypnon g WSDL. To
WSDL apyeio kaAeitar copforato (contract) kot oty ovcio meptypapsl web services

KOl YPNGLOTTOLEITAL Y10, TOV EVTOTIGUO TOVC.

H WSDL e&ivon o mpodwaypaen piog yAoooog mov kabopiler tov TpoOmO
eptypaeng Tov web services oe pio XML ypappotiky, mov doev givor akopo W3C

standard. H WSDL neptypaoeet 4 onpovtikd koppdtio 0ed0pévav:
@ [Thnpogopia yio dheg Tig Snuodcio Srabéoipeg Aertovpyieg
@ [T\npogopieg THm@V dedopévav yio dXo ToL uUNVOROT BTGNS KO OTAVTNGNG
@ [TAnpogopieg cHVEEoNG GYETIKG e TA TPOTOKOAAN UETAPOPHG
@ [T\npogopieg SievdHvoemv yio TOV EVIOTIGHO TNG GLYKEKPIUEVNC VAN PESIOG

Xpnowonowwvtog v WSDL évag meAdng umopet va gviomicet pio web service

Kol Vo, KOAEGEL OTOLOONTOTE Ad TIG ONUOCIEG AELTOVPYIES TNG.

1.6.1 H WSDL Tmrpodiaypaen

H WSDL npodwypaer, amoteleiton amd 2 pépn:to Aoyikd kat 10 guokd. To
Aoywd  woppdtt evoc  apyeiov WSDL  meprypdoet 1o “apnpnuéva”(abstract)
YOPOKTNPIOTIKG TNG OIKTLOKNG VLANPECIOG Kol GUUTEPIAAUPAVEL TA TOPOKAT®

KoppdrioL:

¢ Definitions
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To otoyeio definitions mpémer va eivan m pila Tov dévopov Yoo kaBe WSDL
apyeio. Kabopiler to ovopa g Web service, OnAdvel ta toAhamAdd namespaces (K10
TEPMMTOCEWV  OTOL  VIAPYEL VIEPKAAVYN-override) 7Tov  YPNGLOTOOVVIOL GTO
VOAOUTO Kelpevo Ko TeptEyel OAa ta vtoAouta ototyeio T vanpeciag. H yprion tov
namespaces givor onuoavtiky yia va Eexwpilovpe ta otoryeio petalh tovg Ko divel v
dvvatdomto oto wsdl kelpevo va  avoeépetor oe  eEmTEPIKEG  TPOSIAYPAPEG,
ocvunepthappavopévav kot tov WSDL, SOAP kot XML Schema npodwaypapav. To
otoyeio definitions, emiong, onAdvel kot o WOt targetNamespace. Avti 1
wwomrta givor o ocvppaon tov XML Zynuatoc n omoia diver ) dvvatdtnTo. GTO
WSDL «eipevo va avagépetal 6tov €avtd T0V. Oa mPENEL Vo GNUEIWGOVHE, OUMC, OTL
N TPOSOYPaPT] GYETIKG e TO namespace OevV amattel vo Ldpyel OVIMG TO KeIEVO
WSDL omv tomofecia. To onuavtikd eivar va kaBopileton pion tiun mwov eival
LOVOOTKT] KOl S1olpopeTIKN amd To vroAowta namespaces. TELog, 1o otoyyeio definitions
diaovel kot €va dwd TOL namespace, t0 xmlns=http://schemas.xmlsoap.org/wsdl/.
O)a o otoyyeio mov dev £yovv Kamowo mpdbepa, Onmwe To message, 1o portType KTA.,

Bempovvtor OTL avapEPOVTOL GE ALTO TO namespace.

* Types

To otoyelo types meptypdpel OAOVG TOVC TOMOVE  OEOOUEVMOV — TTOL
YPNOLOTO0VVTOL HETAED TOL TTeAdTn Kot Tov e&ummpetnt). H WSDL dgv axolovbet
OTOKAEIOTIKA £V GUYKEKPLUEVO CUOTNUO dNA®ONG TOTWV, OAAL Ypnollomolel v
W3C XML mpodiaypagn oynuotog (schema) og mpokabopiopévn emaoyn me. Av
vmpecia ypnowonotel povo XML oynua dopunpévo oe oamiodg tdmovg, Ommg
aApapOunTikd Kol akepaiovg, To otoryeio types dgv gival anapaimro. Edv ®otoco
€xel Mo oVVOETOVE TOTTOVG, OVTO TO KOUUATL Elval 0 HOVOS TPOTOG VoL 0ploTovV. opilet
TOVG TOTOLG dedoUEVEV oL ypnoiponolel to Web Service.

* Message

To otoyeio message meptypdpel £vo unvopo pog kotevbovong eite avtd sivar
éva. uvopa aitnong eite andvinonc. KaBopiler to dvopo tov pnvipotog Kot ov
nepléyel Unodév ototyeio part vroBéter OtL dev petadidetan timota. Edv €xet éva M
nePLocOTEPO oTOlYXElDL ‘part’ TOTE OMOGTEAAEL OGO OVOPEPOVTAL GTIC TAPAUETPOVS TOV

unvopatog N otg emotpeopeves Twég tov. Emiong, Ileprypdoper tovg TtdMOLC
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dedopévov mov ypnouomolel po operation. Kébe piqvopo amotedeitor amd éva M
neplocoTepa Koppdtio. Ta koppdtio ovtd pmopohv vo cuyKptBovvV UE TIG TOPOUETPOVES
LL0G CLUVAPTNONG GE Uld TOPAdOGLOKY] TPOYPOUUOTIOTIKY YAdooa. [ v aitnon,
avtd 10 otoryeio kabopilel Tig mapapéTpoug mov déxeTal por suvaptnon. H widtta
type Tov ototyeiov part kabopilel Evav THmo cvpPwvo pe to XML Schema. H i g
wWmtog avtg mpémel va do0elt g XML Schema QName, onAadr va €yt éva
mpoBepa Tov vo avagépeTonl o€ €va namespace. uvibwg, 1 WdTTa type ToV
otoyeiov &ovv Ty ‘xsd:...”. To xsd mpdBepa avapépeTonr 6to namespace t1ov XML

OYNMOTOG TTOL OpioTNKE PHEGO 6TO, namespaces Tov ototyeiov definitions.
* Operation

To otoryeio operation meprypdpet pio Tpdén mov pmopel va Kavel pio vanpecia,
npocdtopilovtag unvopato 16650V Kat ££600V TOL ¥PELALOVTOL MG TOPAUETPOL Yo
ot TV TPAsn.

* PortType

To otoyeio PortType cvvovalel moAlanmAd ctoyeion ‘message’ yun vo cuvOEcet
po omAn Aettovpyia gite pog 1 apeidpoung katevbouvone. To portType ototyeio eivon
10 Mo onuavtikd ototyeio evog WSDL kewévov. Ileprypdost o Web Service, Tig
Aertovpyieg (operations) TOV PTOPOVV Vo EKTEAEGTOVV, KAOMG Kot To. UNVOLOTO TOV
avtoArldcoovtal. To portType pumopet va cuykpBet pe po BipAodnkn cvvaptioewv 1
éva module 1 por KAAoM OTIC AmAEG TPOYPAUUATIOTIKEG YADGGES. [ mapddetypa, Eva
portType pmopetl va cuvovdlel £va pinvopo aitnong Kot amdvinong 6€ o Lovadtkn
Aertovpyior aitnong-amdvinong m omoia ypnoiuomoteiton mwo ovyvd ot SOAP
vanpeciec. A&iler va onueiwbet 6tt éva portType cvyvd kabopiler moAdTAoKEG
Aertovpyies. Onwg Kot oty 1010TNTA type MOV OVOPEPULE GTO GTOLXEI0 message, 1M
1010 TO message npénetl va oplotel cav XML Schema QName, onlodn va avaeépetal

o€ évo namespace.

Tomog Opropoc
One-way H Aertovpyia AapPavetl évo pqvopo aArd dev EmGTPEPEL
amdvinon
H vmmpeoio Aappdvel to uvopa. ‘Etot to ototyeio
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operation &ygtl éva povadiko ctotyeio input.

Request-response H Aertovpyia Aappdver o aitnon Kot ETCTPEPEL o
andvinon

H vanpecio Aapfavet éva pnvopo aitnong Kot 6TéAVEL Eva
uvopa amdvinons. 'Etol 1o otoyyegio operation £yet éva

otoyeio input Tov axolovbeitar amd £va otoryeio output

Solicit-response H Aertovpyia otédvel pra aitnon Kot TePUEVEL o
amdvinon

H vimpeoia otéhver Eva pivopa kot AapBavel Eretta puo
andavtnon. 'Etot, to otoygio operation £xet éva otoygio output

mov akoAovBeital amd va otoryeio input

Notification H Aertovpyia otédver évo pivopa 0ALd OeV TEPIUEVEL
amdvinon
H vimpeoia otédver éva uiqvopa. ‘Etot, to ototyeio

operation €yetl éva povadikd ctoyeio output

To euowd koppdtt evog apyeiov WSDL meprypdoetl o cupmayn yopoKTnploTika

L0 LINPECTAG SLAOIKTVOV KOl CUUTEPIAAUPAVEL TO TAPOKATO KOUUATIOL:

* Binding

To otoyeio binding meprypdper t0 OLYKEKPWEVO TPOTO VAOTOINONG TNG
VANPEGIOG TAV® GTO KAADOL0, GUVOEEL EVOG GLUVETEG TPMOTOKOALO KO TIG TPOOLALYPOPES
TOV UNVOUATOV UE operations Kol messages, OPIGUEVH UECH GE €VO. GUYKEKPIUEVO
porttype mov £xel opiotel 610 AoYKO Koppdtt tov apyeiov. ITo amid, 1o otoryeio
binding mapéyet €101KEC AETTOUEPELEG Y10 TO TAOG Mo, Agttovpyia mTov kabopiletar amd
10 otolyeio portType Oa petapepBel maveo o100 KaAdoro. Ot cuVOEsELS UTOPOLV Vo
Yivouv pécm S1opopmv TPOTokOAL®Y, cvureptiapPavopévov tov HTTP GET, HTTP
POST 11 SOAP. Ztnv mpaypatikdtnto umopeic va opicelg moArég cuvoéoels (bindings)
v KaOe otoryeio portType. To otoyeio binding éxet 2 yopaknpiotikd (attributes) —
T0 Ovoua Kot Tov Tumo. To name (UToPOVLE VO YPNCUOTOGOVLE 0,TL OVOpa BEAOLLE)
kabopilet To dvopa tov binding kot To type avaeépetatl oto otoryeio portType mov £xet

optotel mo wive oto WSDL «keipevo. To soap:binding €xet 2 yapoaknpiotikd — 1o
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YOPAKTNPIOTIKO style kot 10 yapoktnplotikd transport. To yapoaktnplotikd style
pmopet va givan “rpe” 1 “document”. To yapaktnpiotiko transport kabBopilet to SOAP
TPOTOKOALO OV Ba ypnoiponombel. Ty mepintwon pog ypnopomotovpe to HTTP.
To operation opiler kdBe Aertovpyion mov ekBéter 1o port. [a kabe Aertovpyio M
avtiotoymn SOAP evépyela mpénel va opiotel. [lpénel emiong va opiotel ko 0 TPOTOG
mov Oa kwdwomombel m eicodog (input) wor M €€odog (output) (cuvhBog

xpnoonoovpe to “literal”).

* Port

To otoryeio port eykabidpvet éva endpoint cuvdcovtag Eva binding pe pio cuvenn
dtevbuvon dkTvov.

* Service

To otorgeio service kabopiler ) devbuvon Yoo ™MV KAOT TS CLYKEKPIUEVIG

vanpeciog kot mepExel 1o URL tng vanpeoiag.

Emnpocheta ota mapandve entd Bacwkd ototyeio, n WSDL kabopiletl eniong ta

akdAovBa ypnoua ototyeio:

* Documentation
To otoryeio documentation ypnotpomoteiton Yoo vo TapEYXEL Lo KaTovonty omd

oV GvOpOTO TEPLYPAPT TNG LANPECING KO UITOPEL VO EUTEPLEYETOL GE OMOLOONTOTE

WSDL croyyeio.

* Import
To otoryeio import ypnoyonoteitar yio va gicdyet dAra apyeioc WSDL 1 oynuata

XML kvpimg yro v vioBétnon tonwv (types o€ apyeia xsd).

1.6.2 Napddeiypa

"Eotm to wsdl apyeio:

<?xml version="1.0" encoding="utf-8"?>
—n

<definitions name ="poService"

xmlns:http="http://schemas.xmlsoap.org/wsdl/http/"
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xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://schemas.xmlsoap.org/wsdl/"
targetNamespace="http://localhost/WebServices/ch1/poService">
<message name="getOrderStatusInput">
<part name="body" element="xsd:string"/>
</message>
<message name="getOrderStatusOutput">
<part name="body" element="xsd:string"/>
</message>
<portType name="poServicePortType">
<operation name="getOrderStatus">
<input message="tns:getOrderStatusInput"/>
<output message="tns:getOrderStatusOutput"/>
</operation>
</portType>
<binding name="poServiceBinding" type="tns:poServicePortType">
<soap:binding style="rpc"
transport="http://schemas.xmlsoap.org/soap/http"/>
<operation name="getOrderStatus">
<soap:operation
soapAction=
"http://localhost/WebServices/ch1/getOrderStatus"/>
<input>
<soap:body use="literal"/>
</input>
<output>
<soap:body use="literal"/>
</output>
</operation>
</binding>

<service name="poService">

—n"

<port name="poServicePort" binding="tns:poServiceBinding">
<soap:address
location=
"http://localhost/WebServices/ch1/SOAPserver.php"/>
</port>

</service>
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</definitions>

Bo dovue oVTO TO apYeEl0 0E AETTOUEPELN TPOKEWEVOL Vo KATOAGBovpE otV

npacn v ovvtaén evog WSDL apyeiov.

To otoryeio definitions givon ) pila kdBe WSDL apyeiov, mepucheiovtag OAeG TOVG
OPIGLOVG OV YPNGLOTooVVTOL 6T0 apyeio. EmmAéov, €xel OAec To namespaces mov

Ba ypnopomooHvTal YEVIKA HEGO GTO apyElo.

<definitions name ="poService"
xmlns:http="http://schemas.xmlsoap.org/wsdl/http/"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://schemas.xmlsoap.org/wsdl/"
targetNamespace=

"http://localhost/WebServices/ch1/poService">

2mv ovvéyeln, opilovpe Tovg aenPNUEVOVS OPIGHOVS Yol ToL UNVOpOTO Tov Oo
xpnoonombodv ywu Vv avioriayr oedopévav. Ed®d mapéyetor o apnpnuévog
0pWoUOG Yo To pvope Tov o ypnoomomBel yuoo vo PETOPEPEL TNV TOPAUETPO

€10000V Y10, TNV GLVAPTNOT getOrderStatus:

—n

<message name="getOrderStatusInput">
<part name="body" element="xsd:string"/>

</message>

‘Enetta, opiovpe apnpnuéva to pvopa mov Ba ypnoporomet yuo voo otarel

oM TO AMOTEAEGLOL TG CUVAPTNONG getOrderStatus:

<message name="getOrderStatusOutput">

—n

<part name="body" element="xsd:string"/>

</message>

Amaé kot £xovv oploTel Tar umvopaTo, Wropovv va opoadoronbovv ce operations,
01 OToiec pe TNV 6€pd Tovg opadomolovvtal o€ pia demapn service. Edm mapatibBeton
10 tunpa portType mov avimposmnedel pio apnPNUEVN ATOTOTMOGN TG SETAPNS TOV

service,To omoio, 6g avtd T0 TapddEypa, vrooTnpilel povo o operation:

<portType name="poServicePortType">

<operation name="getOrderStatus">

<input message="tns:getOrderStatusInput"/>
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<output message="tns:getOrderStatusOutput"/>
</operation>

</portType>

Topa mov €xovpe opicel TNV aEnpPNUEVN SlETOPN TNG LVANPECING, UTOPOVUE VO
TPOCIOPIGOVILE TIG PUOIKES AEMTOUEPEIEG TNG OVTOAAAYNG dedopévev. Te Eva TUNUO
binding, yaptoypagodue v apnpnuévn demagn e vanpeciog péca oe £va portType
TUNUA, TPOGOOPILovTag £va GUVETEG TPOTOKOALO Yol HETAOOGT] OEOOUEVOV KOl TIG
TPOJWYPUPES TOV  pnvopdtov. Xe avtd 10 mopaderype, To Tunue  binding
ypnowonoteitar yuo va yivel onpoctoroinon (deploy) n operation getOrderStatus — 1

HoVadIKT operation Tov vrootnpiletatl and TV VINPECIa.

<binding name="poServiceBinding" type="tns:poServicePortType">
<soap:binding style="rpc"
transport="http://schemas.xmlsoap.org/soap/http"/>
<operation name="getOrderStatus">
<soap:operation soapAction=
"http://localhost/WebServices/ch1/getOrderStatus"/>
<input>
<soap:body use="literal"/>
</input>
<output>
<soap:body use="literal"/>
</output>

</operation>

</binding>

1o mapondve mapddepa, opiCovpe éva binding tpmtokdiiov SOAP ¢ poperg
request-response RPC operation méve andé HTTP kot mpocsdiopilovpe 1o cuvenég URI

vrodekvoovtog tov okornd tov SOAP HTTP request.

TéNog, ¥pNOIUOTOI0VE TO GTOLYEID service Tov pag deiyvel To oToryeio port yio vo

ovykekpipevoromBel n puoiky| d1evBvVVoN NG LN PETiag

<service name="poService">
<port name="poServicePort" binding="tns:poServiceBinding">
<soap:address location=

"http://localhost/WebServices/ch1/SOAPServer.php"/>
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</port>

</service>

210 TOPATAV® TAPAOELYHa, 1 Aertovpyio getOrderStatus TOV €ivol Lol SIKTLOKT

vampecia, Aappavel pdévo pio mapdpetpo gicdoov. Ti yivetar, dpwe, av ypelaoctel va

TEPACTOVV TEPIOCOTEPES OMO pio. TOPAUETPOL YloL Uio OIKTLOKY VANPECia; Ag

vrofécovpe OTL TPOTOTOLOVUE TNV GUVAPTNOT getOrderStatus, £T61 OCTE VoL AapPavetl pio

EMIMAEOV TTAPAUETPO, £6T® TNV poDate mov Tpocsdiopilel TV nuepounvia Tov d6ONKeE 1

napoyyeria. Oa mpénel va mepthapPdvetor éva véo otoyelo part 6to TUNUO message

OV Vo TEPLYPAPEL TNV aPNPNUEVY] AOYIKT €VOG UNVOUOTOS €1GOJ0V GTO
WSDL:

£YYPaQO

<definitions name ="poService"
xmlns:http="http://schemas.xmlsoap.org/wsdl/http/"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://schemas.xmlsoap.org/wsdl/"
targetNamespace=
"http://localhost/WebServices/ch1/poService">
<message name="getOrderStatusInput">
<part name="poNumber" element="xsd:string" />
<part name="poDate" element="xsd:string" />
</message>
<message name="getOrderStatusOutput">
<part name="body" element="xsd:string"/>

</message>

</definitions>

Topa éva SOAP Mnvopa mov Oa ekdidetar amd pion S1KTLOKN LANPEGIa Yo VO

TOPEL TO AMOTEAEGHA TNG OMOLAKPLGUEVIC cvvapTnong getOrderStatus Ba etvarl Omwg

QOIVETAL TOPOUKATE:

<?xml version="1.0" encoding="UTF-8"?>

<SOAP-ENV:Envelope

xmlns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/">
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<SOAP-ENV:Body>
<SOAP-ENV:getOrderStatus>
<poNumber>US-247860</poNumber>
<poDate>21-jan-07</poDate>
</SOAP-ENV:getOrderStatus>

</SOAP-ENV:Body>

</SOAP-ENV:Envelope>

Edv 0élovpe vo oteihovpe kol vo, TOPOVLUE MO TOAVTAOKES TOPAUETPOVG

0QEILOVIE VO YPNCLOTOGOLVLE TO GTOLXEIO types Kol VO TPOTOTON|GOVUE TO apyEio

nag g eEne:

<?xml version="1.0" encoding="utf-8"7>
<definitions name ="poService"

—_n

xmlns:http="http://schemas.xmlsoap.org/wsdl/http/"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:xsd1="http://localhost/'WebServices/schema/"
xmlns="http://schemas.xmlsoap.org/wsdl/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace=
"http://localhost/WebServices/ch1/po.wsdl">
<types>
<xsd:schema
targetNamespace=""http://localhost/WebServices/schema/'>
<xsd:element name=""polnfo'>
<xsd:complexType>
<xsd:sequence>
<xsd:element name="pono" type="xsd:string" />
<xsd:element name="shippingDate'" type="xsd:string" />
<xsd:element name="status" type="xsd:string" />
</xsd:sequence>
</xsd:complexType>

</xsd:element>
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http://schemas.xmlsoap.org/wsdl/http/

</xsd:schema>
</types>
<message name="getOrderStatusInput">
<part name="poNumber" element="xsd:string"/>
<part name="poDate" element="xsd:string"/>
</message>
<message name="getOrderStatusOutput">
<part name="poStatus" element="xsd1:polnfo"/>

</message>

</definitions>

Ye vt TV mEpimTmon, v Uvopa omdvtnong mov Oa pog otoiel amd TV

vanpecio o€ pia vanpesio Tov {oe aravinon, urtopet av ivol cov 10 KaTmot:

<SOAP-ENV:Envelope
xmlIns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/">
<SOAP-ENV:Body>
<SOAP-ENV:getOrderStatusResponse>
<poStatus>
<pono>US-247860</pono>
<shippingDate>21-jan-07</shippingDate>
<status>Shipped</status>
</poStatus>
</SOAP-ENV:getOrderStatusResponse>
</SOAP-ENV:Body>
</SOAP-ENV:Envelope>

Av Ko 10 Tapadetypa pag oelyvel g va opifoope XML Schema types péco oto
tunue.  types  evoc  WSDL  apyeiov, pmopelt va  vmapger  peyardrtepn

emovaypnoyonoinon Kot mepocodtepo modularity Baloviag tovg TOMOVE TOL
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EMOVOYPNOILOTOOVVTOL Ko amd dAdeg vanpecieg o €va xsd apyeio. To xsd apyeio

oV mopadeiypaTog Oa elvar:

<?xml version="1.0"?>
<schema targetNamespace="http://localhost/WebServices/schema/"
xmlns="http://www.w3.0org/2001/XMLSchema">

—N"

<element name="poInfo">
<complexType>
<sequence>
<element name="pono" type="string" />
<element name="shippingDate" type="string" />
<element name="status" type="string" />
</sequence>
</complexType>
</element>

</schema>

</schema>

Omnore, av ot T0 apyeto glvat TomofeTnpuévo 610

http://localhost/WebServices/schema/po.xsd, 10te 10 0pycio wsdl Tpomomoteitan

KOTAAANAQ (0Qalp®VTOG TO TUMUO types kol €odyovtoc to oapyeio pécwm tov tag

import).

<?xml version="1.0" encoding="utf-8"?>
<definitions name ="poService"
xmlns:http="http://schemas.xmlsoap.org/wsdl/http/"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmins:xsd1=""http://localhost/WebServices/schema/"
xmlns="http://schemas.xmlsoap.org/wsdl/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace=
"http://localhost/WebServices/ch1/po.wsdl">
<import namespace=""http://localhost/WebServices/schema/"
location=""http://localhost/WebServices/schema/po.xsd" />
<message name="getOrderStatusInput">

<part name="poNumber" element="xsd:string"/>

<part name="poDate" element="xsd:string"/>
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http://localhost/WebServices/schema/po.xsd

</message>
<message name="getOrderStatusOutput">
<part name=""poStatus' element="xsd1:polnfo"/>

</message>

</definitions>
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2. Ap1teKTOoVIKEG

2.1 Yanpeowotpapic Apyrtektoviki] (Service
Oriented Architecture - SOA)

2.1.1 Nsvika

Onwmg £xel NN onpelmdel, yio va oyedtactel Kot vAoTomOel pio VINPEGLOCTPAPTG
apyrtektovikny (Service Oriented Architecture — SOA) Poocwopévn oe diktvake
vanpeocieg, ypedleton va  axolovdnBodv ta vanpeciootpapn aSiodpoata  dtav
oUVOEOVTOL Ol VINPEscieg TPOKEWEVOL vo. vAomombel pio  epappoyn. Eoo
TAPOLGLALOVTOL GUVOTTTIKE POCIKA OEIOUOTO TNG VANPECIOGTPUPOVS APYITEKTOVIKNG

7oV ypnoevovy og viomroinon SOA epaprOy®V:

* Xarapn o0levén (Loose coupling) avtimpoommevel pio 6YECT TOV EMITPENEL
otV vmokeipevn Aoywkn piog vanpeciog vo oAAdler pe ehdyioto M kol KabOAOL
OVTIKTUTO OTIC VITOAOUTEG LINPEGiEC OV Ypnoorolovviot oty o SOA. H yaiopn
ovlevén elvar 10 KeVIpKO o&lopo TG VANPEGLOCTPAPOVS  OPYLTEKTOVIKTG.
Ylomowwvtag vanpecieg 660 T0 dLVOTOV TO YOAMPO GLLEVYUEVEC EMTPEMEL TOV
OYEJOTY KO TOV ¥PNoTn Vo TNPEl TIG TPodaypapEg Kot yio T bITOAOITa a&lduaTo
NG VANPEGLOGTPOPOVS OPYLTEKTOVIKNG, OM®G €lvol 1 ETOVOYPNCLUOTOINGT TNG
vINpeEGiag, TV avtovopio TG LVANPECIag Kot TNV advVoUic LVAUNG TPOTYOVUEVNS

KATAoTOONG TNG VANPETiag (statelessness).

* To ocopuPoroaro ™G VANPECIOG AVIITPOCHOTEVEL TEPTYPOAPES TNG VINPEGING KO
Gl apyeia TOV TEPLYPAPOLY TAOC Lo VINPETia LTopel TPOYPAUUATIOTIKE Vo KANOEL.
Avtd pmopei va yiver kopiog and éva apyeio wsdl (pali pe evdeyoueva xsd apyein),

Tov mePLypdeet pia vnpesia, opilovtag o GLUPOLALO Yo ALTY| TNV VINPEGILAL.

* Amlékpoyn TG vrokeipevng Aoykig onpaivel Ott pio vanpecio exbétet
oNuoécl HOVO TNV AOYIKY] 7OV  TEPLYPAPETAL GTO GLUPOANO TNG VANPECING,
OmTOKPOTTOVTAG TIC AETTOUEPEIES VAOTOINGNG amd TOLG TEAATES TNG VANPESioc. Avtd
onuaivel 6Tl o1 LVANPECIEC OAANAETIOPOVY 1 o pe TNV GAAN HOVO SOUECH TV
onpoclov demapdv tove. To apyeio wsdl, €xet térolo Tunua mov divel T1g demapég

LG VTN PECTOG.
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* Avtovopio onuoiver 01t o1 vmnpecieg €A&yyovv HOVO TNV AOYIKY 7OV
EYKOAT®VOVTOL. Alopdvtag TNV AOYIKY| TOV EPUPUOYDOV GE €VOL GET OO OVTOVOLEG
VANPEGIES, EMTPEMEL GTOV GYEdOTN VO OTIAEEL evEMKTEG SOA AVGELS Yo To d1dpopa
gyxelpuata, katopbdvovtag tontdypova yorapn ovlevén, ETavoypNoLOTOiNoT Kot

ovuvBeonc.

* H gmavaypnoypomoinoen ce vaANPEGIOCTPOPY| APYLITEKTOVIKT EMITLYYAVETOL LE
TOV OUOLPOGHO TNG AOYIKNG TNG EPAPUOYNG OE OAPOPES LINPESiES £T01, MOTE KAOE
vmpecioa va umopel duvnTikd vo ypnowomonfel amd mEPIGGOTEPOVS TOV €VOG
a1ToHVTOG TNV VN PEGia. XyedalovTag Kot KATOoKEVALOVTOS ETAVOYPTCLLOTOLOVUEVES

vanpeciec vrootnpilel 10 a&iopa g ovvheonc.

* H ovvleon avimrpoconedel v OLVOTOTNTO  TOV  DANPECOV VO
opadomolovvtal oe ohvleteg vnpecieg mov cvvtoviCovv pio aviaAloyn dedouEVOV
petald tov vinpesuwv mov cvvabpoilovtat. Tlapadelypatog xéptv, ¥pPNOILOTOIDOVTAG
plo yhoooo evopynotpwons, ommwg n WS-BPEL, esmitpémer va cvvteBoldv Aemtd
oYEOCUEVEG VIINPEGieC oe o yovtpd oyedlacuéveg vanpeoies. H WS-BPEL 0a

ov{ntOei TapakdTo.

* H oamovcic pviung 7mponyovuevns KOTAGTOONS TNG VANPEGSIOS
(statelessness) omuoivel ot vVANPeciec Oev KPATOVV TNV KATACTOGY TOLG O pid
ovykekpipévn depyacio. H katackevn t€toiwv vampeciov evBappbvel v yoiopn
ovlevén, v emavaypnolwonoinon kot v ocvvlBeon. BéPata, katt 1€T010 dev givan

ThvTote emBounto, OMMG o€ EPaPOYEC TAEYHatog (grid).

* H dwirerrovpyikétnto LETaED TOV VANPECUDY EVKOAN EMTVYYXAVETOL APKEL O
VINPEGieg va AAANAETIOPOVY SOUECOV TOV JETAPDOV Ol 0Toleg eivat aveEaptnteg TV

YAOGO®V VAOTOINONG KAOMG KOl TNG TAATPOPOG.

* H avyvevopotnta avaeépetal o€ standard unyoviopodg mov enTpENOLY G
VANPEGIEC VO avaKaAOTTOVTAL Od O16POoPOVG OLTOVVTES TV VINPESIdV Tovs. H UDDI
(Universal Description, Discovery, and Integration) mpodioypoagn mopéyel TETO0
UNYOVIGHO, 0 0moilog emTpémeL TV Onpoctomoinon tv descriptors VINPEGLOV GE pia

XML-Boaciopévn amobnkn kot ¢ €K TOVTOL KAVOVTOG TEG O1BEGIUES GTO KOWVO.
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Onwg edkora umopel vo mapatnpnbel, ta meprocdtepa amd aVTA TO. OEUDUOTO
etvar otevd cuvoedepéva. o mapdodstypa, dv Kamolog £xel KOTG VOu TNV aTovopio
otav Oloupel TV AOYIKN MG €QPOpUOYNS Yoo va  @TidEel vanpecieg mov o
ypnoporombovv oe SOA Acels, Ba £yl oliyovpa EmTOVOyPNGYLOTOOVUEVA, GOVOETA
Kol yoAopd ovlevyuévo KOUUATIH KMOKA AOYIoUIKoV, To. omoio. Oo umopel va ta

EAVOYPNOLOTOMGEL GE LEALOVTIKG TOV GYEOLOL.

A6 v GAA, ayvoovtog €0t kol €va alopo TG VINPECLOGTPAPOVS
OPYITEKTOVIKNG  Ovoyepaivel 10  yeyovog vo  kpatnbodv OAo to  LTOAOITOL.
[Mapadetypatog yaptv, eav ayvondel to a&iopa g amovciog WVNUNG TPONYOOUEVNG
Katdotoong oOtav oyeddloviar ot vanpecieg, vrapyxel cofopd evdeyOUEVO VL
KATOANEEL 0 OYESIAOTNG e AYOTEPO EMAVOYPNOLOTOIOVUEVD KOt AyOTEPO GLUVOEGIHQ

Koppdrtio Kodwo yo 1ig SOA Adoelg Tov.

2.1.2 SOA ZuvbBéoeig (SOA Compositions)
Apo ™ dnpovpyio OA®V TOV LANPECUDV TOV ATOLTOVVTOL Y10 VO UTOUOTOTTOWOEl
1N ddikacio ¢ Katdbeong mpotdoemy, 0 oyedlacTnS Yperdletat va yvopilel ndg Oa

ta 0éoel avtd o€ dpdion.

Baowkd, vrdpyovv minddpa tpOT®V TOV HITOPOLV 01 VANPESIEG V. opyovmBohv
vy va ouvtebel pio Avon SOA. TMapadeiypatog ydprv, pumopel va dnpovpyndei pio
ovvbetn vnpecio g éva php script mov Ba “extifetar” g diKTLOKY VANPEGio KoL
OV, TPOYPOUUATIOTIKE, KoAel dAAheg vmmpecieg Omw¢ oeeilel. Eviovtolg, o mo
ocuvnbopévog tPoOmog va. oxedtactolv kot vo ovvieBovv SOA  Aboelg eivan
ypnowonowwvtag WS-BPEL, pia yAdooo &vopynotp®ong TOv EMITPEMEL GTOV
oxe0lOT VO QOTIAEEL EVOPYNOTPAOCEL; — GUVOETEC Ko EAEYYOUEVEC VMNPEGIEG
opilovtag 10 TG o1 vanpecieg mov KaAovvtolr o JOPACOVY TPOKEWEVOL VO

emrevyOel To emBovunTd amotédecual.

2.1.2.1 Evopynotpoon
Mio evopynoTpmoT CLUYKEVIPMVEL VANPECIEG O Ui0L EMYEPNCLOKY EKTEAEGIUN
dwdkacio mov yperdletar vo ekterectel amd pio pnyovn evopynoTp®oNG. ZyNUATIKA,

pio evopynotpwon pumopel va opotdlel e TO TOPOKAT®:
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Controller
service

Purchase
order
sernvice

Notification
service

Author
service

Proposal
service

Ewéva 5: H controller service avalappdverl xpén evopynotpmy.

Onwg owpaivetar and v mopandve eikova, €vag svopynotpwtg (controller
service) avoAiapupdvel vo cuvtovicel, facel TG AOYIKNG e TNV omoio £YEl oxed100TEL,
olapopeg vmnpeciec. Avtdg o evopynotpotig umopel va eivor pia WS-BPEL
EMYEPNOOKY OlEpyosio, 1n omoio OTOV EKTEAEITAL O piol PUNYOVY EVOPYNOTPMOONG

OAOKANPAOVEL 0l GUYKEKPLUEVT EMYEIPNLOTIKY EPYACIOL.

A&ilel €0 va onuewmbel o1, ghv pio vampecioa cvuvtoviopod E€xet vVAomowm el
Baoetr piag WS-BPEL, t6te Oa mpénet va yvopilel ta avtictoyya WSDL apyeia mov Ha
YPNOUOTOIEL TPOKEUEVOL VO KAAEL TIG aVTIOTOLYEG LINPEGIES, OMMC KO EMIONG KOt 1
ot ) vpeoia Tov controller va £xet éva wsdl apyeio yio va pmopel va yivetar yvoot

1 VINPEGIA TOL TPOGPEPEL GTO KOWO.

dvokd, avadpopkd, HTopel pion EVOPYNOTPOUEV VLANPECGIOL VO OTOTEAEGEL

KOUUATL piog peyohhtepns evopyoTpwong.

2.1.2.2 Xopoypagio

H mpodiaypapr yopoypaeiag dwtvakdv vanpeciov poli pe v aviictoym
YADGGO TEPLYPUPTS YOpOYpapiag dikTvakdv vanpecidv (Web Services Choreography
Description Language - WS-CDL) mapéyet évav emumAéov tpdmo yio v oyedioon
SOA ovvBécewv. Evo 1 WS-BPEL ypnowpomnoteital yio va evopynotp®oeL VANPEGIES
oe ovvbeteg Avoelg mov ovvnlwc ekEPALOVY -CLYKEKPUYEVO G©E  EMLYEPNOELS-
SypaupoTe EmyepnUatikey dadtkactmv, 1 WS-CDL emitpénel otov oyedlaotr va
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mePLYpAyeL opoTIpEeG (peer-to-peer) oyéoelg Ueta&y v vanpeciov Web kot / 1 pe

GAAOVG CUUUETEXOVTEG EVTOG 1) TEPOL OO T OPLOL EUTIGTOGVVIG.

Ye avtifeon pe TV EVOPYNOTPW®OT, N YOPOYPOPin eV EYEL VO GUYKEVIPOTIKO
pnyavicpd eAléyyov, pe tnv mpobmdbeon o €leyyog vo Katovépetor HETAED TOV
OUUUETEXOVT®OV  OAANAEmiOpoonc. AvTO  onuaivel  OTL UL EVOPYNOTPOOT
avTurpoo®neVel pio ekTeEAéoiun OdIKaGio. MOV TPEMEL Vo €KTEAECTEL amd Evav
LUNYOVIGHO EVOPYNOTPMONG GE VO LEPOS, EVM 1) XOPOYPAPio GTNV OVGI0 amoTENEL pia
TEPLYPOPT] TOL TPOTOVL OWVOUNG TOL EAEYYOL HETOEL T®V  oLVEPYOULOUEVOV
GUUUETEXOVT®V, OlYMG VO YPNOUOTOIEITAL EVOG KEVTIPIKOS GLUVTOVICTNG LE OKOTO TNV

O0AOKAN PG TNG EPYOTIOG.

Mo va opiotel cwotd n yopoypapio, TPETEL O GYESAGTNG VO ONUIOVPYNOEL EVal
WS-CDL meprypoaeikd &yypaeo g yopoypoeiog mov 0Oo ypnouedosr g To
ovpPorato/cOpupacn HETAED TOV GUUUETEXOVI®V OAANAETIOPOONC. ZVYKEKPIUEVO, EVa
WS-CDL  éyypago meprypdoet TG ovioAlayés pnvopdtov  petad  tov
ouveEPYOLOUEVOV GUUUETEXOVT®V, 0piloviag TG oVTOol Ol GUUUETEXOVTEG TPEMEL VO
ypnoomoovvral poall yio v emitevén €vog KOwov emyelpnuotikov otoyov. [a
TOPAOELY LD, UTOPEL VO VITAPEEL L0 YOPOYPOPIOL TTOV EMTPENEL TN GLVEPYACTO LETAED
eVOC EVOPYNOTPMON, M0 LANPECia-eAeYKTNG oL ovTurpocmnevel pi WS-BPEL
dwdkacio, Kot pio vanPecio-TEAITNG MOV OAANAETIOPE pe TV &V AOY® LANPECia-

ereyKT.

Zymuatikd, avtd pmopel vo avamapaotadel oTnV TopaKdTm KOV
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WS-CDL

Choreography layer
WS-CDL chorecgraphy
Description |
| Document
e L Orchestration layer

Controller
service

Client

service WS-BPEL

orchestration

Business setvices layer

Purchase
order
service

MNotification
service

Proposal
service

210 ogvlplo mov omewoviletal ©TO GYNUO, TO OTPOUN TNG YXOpPOoypopio
ypnoonoleitar yioo va kabopicel v opotyun (peer-to-peer) cvvepyacio twv 600
vmpectdv. Ewdwdtepa, 10 WS-CDL £yypago 1ng yopoypoeiog meplypaesl Tnv
OVTOAAQYY] UNVORATEOV pHeTaED piog ovvletng vanpeciag mov ocvlnmbnke oty

TPONYOVLEVT] TTAPAYPOPO KoL HHOG Ad TOVG TEAATES TNC.
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2.2 ITieypotikd cvotypota (Grid & cloud
computing)

2.21 lNevika

Yrbpyovv @opég 6mov €vag LTOAOYIGTNG 1 TOLAGYLOTOV £va €TAPKO OiKTLO
VTOAOYIGTMV O&V EMOPKEL Y10 TIC VITOAOYIOTIKEG (grid) 1 Kot amodnKevTikég avayKeg
g emyeipnong (cloud). To “miéypa’” (grid) katopbdver axkpPadg avtd: emtvyydvet
HEYOADTEPN AOSOCY| GLYKEVIPAOVOVTAG TOPOVG OO SOPOPETIKEG Tomobesieg. Alymg
10 “mAéypa”, évag opyaviouds, pio emyeipnon, tpénet vo meplopileTon 6Tovg TOPOLG
TOVG 0moiovg O100€TEL PLGIKA. Me TO “TALYHA”, TOPOL OO SLAPOPETIKOVS OPYAVICUOVS
GUYKEVTPMOVOVTOL SUVAUIKA Y10 VO GYNUATICTOOV EIKOVIKOL 0pYaVIGUOL € GKOTO TNV
enthvon ocvykekpipuévov tpoPAnudatov. H mapokdto sikdvo deiyvel mo mapoctotiKd
TG ot woOpor amd TPeES Eexywplotohg 'MPOYUOTIKOVS OPYOVIGUOUG WITOPOLV Vi
GLVOLAGTOVY GE OVO EIKOVIKOVG opyaviopovs. Ilepartépm, av kot dev @aiveton oty
€OV, amlol ypHoteg PTOPOVV VO, GYNLATICOVY EIKOVIKOVS OPYAVIGLOVG, OTMG YiveTal

og 01dpopa projects ava v veRio (PA. folding@home, boinc KTA.)

@ Computational rescurce

0 Organization

Voa T

Figure 1.3: Virtual organizations

Evvoloroyikd, OAo avtd pmopel vo @oivovior cov o oA oKEYTN. XTnV
TpoypaTikdTTa, "M XpNon TOpOV and TOAAOVG opyavicHoUS" potdlel cav évo oA
¢Eumvo TpoTo dpdiong Otav Eva TPOPANUE dev pmopel va, emALOEL e TN xpNoYLOToinon
TOV VTOAOYICTIKMOV TOPWV EVOC LELOVOUEVOD 0pYavicHoV. Q6T1060, 6TV TPALN, AVTO

dev gtvar kKaBorAov amro. o mapddetypa, poOTOTE TOV €0VTO 0aG To EENG:

® Jloc Ba amopacicovpe ool TOPOL Elval PEPOG TNG KADE EIKOVIKOD OPYOVIGLLOV;
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® Me dedopévn oL VITOAOYIGTIKY| €pyacia, MG Bo amoPacioTel Tolol mopot Ha
dwtebovv yio v mepdTmon tov €pyo; o moéco kapd; Xiyovpa, dev Béhovue va

OMOOVE GE AALOVG OPYOVIGLOVG OTPOGKOTTN TPOSPacn o€ TOpovg pog!

® [lng Ba kdvovpe TOLg TOPOVG VO emKOV@VOLV petald tovg; Tlpémet va AneOel

VoYM OTL AV TOol 01 ETEPOYEVEIG TOPOL TPOEPYOVTAL OO H16.POPOVS OPYOVIGHOVC!

® Av Béhovue va "yoprotel" Eva Epyo, dOTE Vo LTOPEL Vo EKTEAEGTEL TOPAAAN AL
amd SAPOPOVE VITOALOYIOTEG GE OLOPOPETIKOVG OPYAVIGHOVS, LE TO10V TpOTO Oa Tpémet
npaypotikd va "katotun el o mpoypoppa; Kot mdi, pog amacyoAodv ot eTepoyevelg
nopol: kBe opyoavioudg umopel vo ypNOIUoTolEl Eva SlOPOPETIKO  AELTOVPYIKO

GUOTNHA, 1] AKOUT KO Lo OLOPOPETIKT OPYLTEKTOVIKT] VITOAOYICTY.

® O dwpopacuds TV TOPOV UE GAAOVG OPYAVIGHOVG UTOPEL VO OKOVYETOL GOV
Lo TPOYUOTIKE 100VIK) okéyn, oAAL evéxel MOAAEG mpokAncels aceoieioc. o
TOPAOELY O, TG UTOPEL £vog Opyaviopog va givarl oiyovpog Ott ot mdpot tov Ha
YPNOOTOOVVTOL HOVO amtd EUTIOTOVG YPNOTEG Kot OTL OEV  KOTOXPMVIOL 0o

KAKOBOLAOVG YPNOTES;

'Etol, 6o pmopovoape va movpe 6t 1o Grid computing, o€ YEVIKES YPOUUES, LOG
dtver ™ dvvordtro TPOSPOcNC O ETEPOYEVEIG TOPOLG TOL TPOEPYOVTOL OTTO
S1APOPOVG OPYOVIGUOVS, TOPEXOVTOS EVAL GUVOAD TPMOTOKOAA®V, TEXVOAOYLDV, Kol
pebodoroyidv  mov mopEyovv ol amdvinon oto  gpotiuate  avtd. I[Ipotov
LEAETICOVUE TTEPIGGATEPO T YEVIKN OPYLTEKTOVIKY TV cvotnudtev Grid, ag pigovue

Hio Hotid o€ évo o meplektikd opiopd tov Grid Computing.

2.2.2 OpIouO6G

Av kot égovv 000l mapa molrol opiopol oxetikd pe to Grid computing, gueic Oa
ypMnoonomcovpe tov optopd tov lan Foster and to Pipiio tov What is the Grid? A
Three Point Checklist’. Av xou 0 1810¢ 0 cvyypaeiog eEnyel 6Tt n Mota agivel ydpo
yio ovlntmomn, ®otdco TapEyel €vov  ocvvemn kot okpipf] opwopd Tov  grid.

[MopaBétovtag, Aéet:

4 1. Foster. “What is the Grid? A Three Point Checklist”.GRIDToday, July 20, 2002.
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“ITAéypa givon éva cvoTNO. TOV
1. ovvtovilel TOVS TOPOLVG TOV HEV VITOKELVTOL GE KEVTPIKO £LEYYO

2. (PNCLUOTOLOVTOS  TUTOMOUUEVE,  COVOIKTOD KOU  YEVIKOU  OKOTTOV

TPOTOKOLLY, KO OLETUPES
3. Yo vo, TOPAOMGEL GUVOETES TOLOTIKES VN PEGIEC.
Ag pi&ovpe (o O TPOGEKTIKT HoTd 6Ta 00O TPAOTO oM peia:
1. ovvTovilel TOVG TOPOVS TOV OEV VTOKEIVTUL GE KEVTPIKO £LEYYO

AvTtd mopomEUTEL GTNV £VVOl0L TOV “YPNCLUOTOIOVTOS TOPOVS OO SLAPOPOVG
0pYAVIGLOVS OV €xovue avoeépel vopitepa. [a vo glpoacte mo cvveneic, otnv
TPOYUOTIKOTNTO, AVAPEPOUUCTE GTNV “EVGOUATOGCT KOl TOV GUVIOVIGUO TOV TOP®V
Kol TV ypnotev mov {ovv o dlapopetikovg topeic eAléyyov(control domains)”.
‘Exovpe pilfoet yuo Stapolpacud mopmv Stipopmyv 0pyoviGUAOV, aAAd avTtol ol Topelg
eléyyov Ba pumopovoe emiong va elval SOPOPETIKEG OLOIKNTIKEG LOVAOEG UECH GE WO
etapeia. Etvor axptPag 1ote, 6tav £Q0oupe va aVTILETOTIGOVUIE 0V TOVS TOVG SLAPOPOVG
topelg eléyyov, 6tt  Ba mpokOyovv Olo To (NTHUHOTO 7OV TPOAVAPEPONKAV.
Awgpopetikd, Bo mpémer va kdvovpe pe éva mpOPAnua mov umopel va emivbet
YPNOUOTOIDVTOS TOTMIKES AVGEIS O10)EIPIoNS, TOV OEV YPNOUYLOTOOVV TAEYUATIKO

GUGTN LA

2.  YPNOCLUOTOLOVTUS TUTOTOUNEVE, OVOIKTOD KOl  YEVIKOU GKOTOV

TPOTOKOLLY, KO OLETUPES

"Exovue avapépel 6t o1 mopot oe €va Grid sivar avopotloyeveic. e éva oOoTH
TAEYLOTOG, TPEMEL e KATO10 TPOTO TPEMEL VoL AAPOVLE TO GVVOAO TOV SLOPOPETIKMV
nopwv (aveEdptntol vVToloyloTég, oudoeg/clusters, vrepuvmoAoyloTéG, OmobnKeVTIKOL
YDOPOL, K.AT.) TOL YPNCOTOOVV U0 HEYAAN TOIKIAMO AEITOVPYIKOV GLGTNUATOV Kol
OPYLTEKTOVIKAOV, KOl HE KATO0 TPOTMO VO, TOLG KAVOLUE Vo cuvepyaloviol yio TNV
enthvon vroAoyloTIKAOV Kobnkdvtov. O udévog tpdmog yuo va yiver avtd givor pe
xpon "TPOTLTWV, GVOIKT®V, YEVIKOL GKOTOL TPMTOKOAA®V Kol SETAPOV" OV

TOPEYOLV U0 «KOown YA®ooa» mov o Kabévag oto Grid pmopel va kotardPel. Ta
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TPOTOKOALOL EMTPETOVLY TNV OVOUOLOYEVELD, KO, TO YEYovog OTL owtd Pacilovion og

TPOTLTQL, TPOWOEITOL 1) FLUAEITOVPYIKOTNTA.

2.2.3 H apyitektovikn TTAéyparog (Grid Architecture)

H onuovpyia evog mAnpovg ocvotiuatog Grid omoutel puo gvpeion mokiMa
TPOTOKOAA®V, VINPECIOV, Kol KIT AVATTUENG AOYIGUIKOV. £TO OpOCTUO KEILEVO TV
Foster, Kesselman xot Tuecke, Anatomy of the Grid°, xofopileton pio yevich
apyrtektovikny Grid oty omoia 6Aa ta Sidpopa ctotyeio mov anaptilovv Eva choTNUO
mAéypotog (Grid) Katnyoplomolovvtol avaAoyo e T AELITOVPYiO KOl TOV GKOTO TOVG.
H apyrtextovikn Grid pumopet va ekppaoctel Pdoetl evog moAvenimedov dtoypapLpLotog.

Oa meprypagel kGBe oTPOUA 0O KAT® TPOS TO TAV®.

Applications

v

Managing multiple resources
Collective —= Resource directories, scheduling, monitoring,
accounting, ...

Managing single resources
Resource — * Monitoring

« Control

— Communication and security
Con nectivity —= TCP/IP, X.509 certificates, Grid security
infrastructure (GSI), ...

- Communicational resources
Fabric —® |ndividual computers, clusters, supercomputers,
storage, databases, ...

1.Fabric (Yogavon)

AVTO 10 GTPOUO OPOPA TOVG TOPOVS TOV GTNV TPAYUATIKOTNTO TPOKEITOL VO
katavepunBovv oto Grid ocvotnud pog, Om®MG HEUOVOUEVOL LTOAOYIOTEG, clusters,

VIEPVTOAOYIGTES, OmOONKELTIKOT YDPOL SIKTVLOV, BACELS OEOOUEVAV, KAT.

2.Connectivity (Zvvogopotnra)

dvokd, o1 mdpot pog mpénel va givor oe BEon va emkovavovy petabd tovg. To
OTPMOUN GUVOECIHOTNTAG OVOPEPETAL GE OAN TO TPOTOKOALD TOV B0l EMTPEYOVV GTOVG
TOPOVG HOG VO ETKOWVOVOLV. Ogpelddn mpwtokorro Internet, 6mwg to TCP / 1P,

HTTP, DNS, «An. gunintovv o€ avtd 10 otpodpa. Qotdco, ta cvatiuate Grid eniong

5 I Foster, C. Kesselman, and S. Tuecke. “The Anatomy of the Grid: Enabling Scalable Virtual
Organizations”.International J. Supercomputer Applications15(3), 2001
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OmouTovV aopaill EmKOWmVio, €TI0l OVTO TO OTPMOUN TEPAAUPAvEL emiong TOAAGL
TPOTOKOAAD 7oV  €yovv TpokOyel amd v kowotnta Grid og oamdvinon Ttov

1W010ppLOU®V TpokAncE®V acpaieiog Tov avtipetonifovv ta Grid cuoTipoTa.

3.Resource (ITopov)

AVTO TO GTPOUO AVOPEPETOL GE OAEG TIG LANPECIES KAl TAL TPOTOKOAAX OV O
pog emtpémovy va dtelptllOlooTe TOVg aveEAPTNTOVS TOPOLS. Avth M dweipion
umopel  va  mepllapfavel  epyaciec Om®G M 0PYIKOTOINCT TOV  TOP®V, TNV
TOPOKOAOVON T TOVE, KoL TNV HETPTNOT| TOVG. ZE OVTO TO CTPMLO, OEV OGYOAOVVTOL LE
TIG TOYKOGES AAANAETIOPACELS HETAED TV TOpwV oto Grid, povo pe aveEdpTnTong
TOPOVG. ZVYKEKPYEVA, VITAPYOVY dVO KVPLES KOTNYOPIES TOV TPOTOKOAL®Y GE AT TO

EMINEDO:

* [Ipwtdkorra mAnpopopudv: Ta mpwTdKoAia avtd Oa pag emttpéyouy vo £xouv
npocPacn oe mAnpopopieg evdg mépov. o mapddetypo, oty mepintwon &vog
VIOAOYIOTY, 10m¢ va pog evoloeépst vo pdbovpe to CPU load, v dwaBéoyun pviun

TOV, TOV apOUOG TOV SOKAGLDV AEITOVPYING G QVTO, KAT.

® [Ipwtokorra dSwyeipiong: To mTpoTOKOALD OVTE CTNV TPOYUATIKOTNTO HOG
EMUTPEMOVY VO EAEYYOVUE TOV OPO, 6€ KAmowo Pabud. Xe €va chouo TAEYHOTOG,
eueic dev Ba éyovpe ovvnBwg TANPN Edeyyo TAve o€ £vav TOPO. LVVETMS, AVTEG Ol
VANPEGIES Kot To TPOTOKOALN YeEVIKA Ba givan vtevBuva va eA&yyovv Ot To €id0¢ TV
vpectdv mov Ba {nmoovpe oe évav mOPo eivor cuvemelc pe TG TOMTIKES €vOg

0OPYOVIGHOV.

4 Collective (XvAroyko0)

A1 10 GTPpOU TEPILAUPAVEL TIG LINPETTES KO TOL TPOTOKOALN TTOL OGYOAOVVTOL
pe m owyeipion moAlomAdv mOpwv. Me Pdomn Tig vanpeciec mov TAPEXOVTAL GTO
oTPOUO TOV TOPp®V (resource), avtd To oTpdua B pog emtpéyel va Aoppdvoopus
TpAypatt £va GHVOLO TOP®V KOt VO TOVG KAVOLUE Vo cuvepyalovtol Yoo TNV emilvon
éva Kowvov épyov. Ta mapakdtom elval povo éva Oetypo amd 1o €100¢ TV LANPECLOV

nov Bpiokovial GBS G€ AVTO TO GTPMOLLAL:
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* Mntpoa népwv (Resource registries): Mag emtpEnovy vo, avakaAOYovUE HEGO

o€ £ValV EIKOVIKO 0OPYOVIGHO TTOPOLG Kot va attnfovpe 1d10tTég TouG,.

® Ymnpeoieg katavoung kot dpoporoyntav: Otav Bélovpe va ekteAécovpe éva
TPOYPAULO. GE £V, GUOTNO TAEYLLOTOG, EUELS YEVIKA OEV TTPETEL VO ATOPUGIGOVIE TOV
akptPag avtd Ba tpé€et oto dikTvo. Mia vnpecia kaTavoung Ba ¥pPNGILOTOMCEL VoV
KATOAOYO TV TOP®V Y. Vo avakoAOyeL évav opo (1 TOpovg) KatdAAnAa yio to
npdypappd pog (mtov cvvnbwg ovoudletal epyooia), kal Oa dwbécel TOHpoLS Yo TN
gpyacio pog. Mia vinpecio. TPOypaUUOTIGHOD Oa omo@acicel moleg epyaciog

TPOAYUOTIKE TPEYOVV TTOV KOl TOTE.

® Ymnpeoieg mapakorovOnong: Mag emttpémovy va tapakoiovBovpe 6Tt OA0L o1

TOPOL LG SOOVAELOVY KOVOVIKAL.

® Ymnpeoieg Owyeipiong oedopévov: Ot gpyacieg pog Oo amoutodhv yevikd
oUVOAD. Oedopévev Yoo va  gpyactouv. Ot vmnpeoieg dwuyeipiong dedouévav
ToPaKoAoLOOVV aVTEG TIG GEPEG OEOOUEVMV KOl TIG EVOAAOYEG OEOOUEVOV LLE TOV TOPO

TOV TOVG YpetaleTot.

5.E@appoyéc

AVTO TO GTPOUO AVOPEPETOL OTIG TPOYUOTIKES EPOPUOYES TOL Bl TpEYOoLV o€ Eval
ocvotuo mAEypatog. Na onueiwBel 0t ov gpapuoyéc avtég dev ypeldletor va
oAANAETIOPOVV QuESH e TO VINPESiec cLALOYIKOD (collective services). Eivot emiong
elevbepec va £xovv mpdcsPacn oo Koppdtt tov [opwv(resource) Kol T@V VANPECUDY

ovvoeopotntag (Connectivity) Ka0e @opd mov amouteitot.

2.2.4 Napadeiypara Grid ZuoTnudaTwy

u EGEE: Enabling Grids for E-Science otnv Evponn (http://public.eu-

egee.org/): 'Eva giAdd0E0 oy€dto mAéypatog mov Ba ddcovy emeTioveg Tpdsfaot o
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VIOAOY16TIKOVG TOpovg o€ 27 ywpec. To EGEE 0a givon emiong vrevbuvo yia v

TAPOYN TNG TPOUEPNS VITOAOYIGTIKNG 1oVog Tov amaiteitor amd to LHC tov CERN

u NEESit (http://it.nees.org/): [Tapéyetl pio eKTETAUEVN VTOSOUN Y10 TV
NEES (Aixtvo ywo v [Ipocopoimong Avticeiopikng Mnyovikng) coppayiog, pe

o VLVOEDN EPELVNTIK®V KEVTIPOV celGu®V otic HITA.

. TeraGrid (http://www.teragrid.org/): 'Eva cvotua Grid mov moapéyet
L0 1oyvPpn LTOSOUN Yo TNV OVOIKTY| emoTNUoVIKY épevva. To 2004, to TeraGrid iye

20 teraflops vroAoyioTiknG 16yv0¢ kat 1 Petabyte duvatdtnto amobrkevong.

u eDiaMoND (http://www.ediamond.ox.ac.uk/): To eDiaMoND £&pyo
elval éva mapdderypa tov nog o Grid computing pmopet va ypnotpomomdel yio v
niektpoviky| Yyeia. Avto 1o £pyo "palevet kot dtavépel TANpogopieg yia ) Oepameio
TOV KOPKIVOL TOL HOGTOV, SiVEL TN duVATOTNTO EYKALPNG OViXVELONG Kol S16yvmo|,

KaBmg Kot mapéyetl epyareia kot TANpoPopies yia ) Bepaneio g acBévelag'.
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3. Awypdpupoto pong 0edouEVmV
3.1. I'evika

3.1.1 Opiop6g

M pon) epyaciog arotedeiton and o cepd cuvdedeuévav Pnudtov. Ipoxerton
Yoo (ol TopaoToon Hog akolovbiog mpdiemv, mov dnAmOnkov ®g epyoacio evog
TPOGOTOV, WG OUAdAC OTOU®MV®, [ia OpYAvVMOONC HE TPOCMTIKO, 1| YEVIKG €vOg M
TEPLGGOTEP®V AMAGV 1} cVVOETOV unyavicpmv. Q¢ pon epyaciag umopel va Bewpndel
OTOLONTTOTE aAPNPNUEVN Bedpnon oG TPAYUATIKNG EpYyaciag, mov dlaywpiletal o
EMUEPOVG epyaciec, o€ TUNUATO gpyaciag M ot dAla €idn g Ta&wvounong(n
emuépong). ['a eheyktikovg okomove, 1 pon epyaciog pumopel va givor pio dmoy, po
OTTIKY Y®Vio Y100 TNV TPAYROTIKY epyocio oe pia cuykekpuévn, emieypévn wroyn’,
00G0 MG €K TOVTOL Wi EIKOVIKY] OVOTOPAGTACT] TG TPAYUATIKNG epyacioc. H por mov
TEPLYPAPETAL, GUYVA OVAPEPETUL WG EYYPAPO TOV UETOPEPETAL OO TO EVOL GTAO GTO
GAro.

Muw pony gpyaciog eivor éva HOVTEAO Yl VO OVIUTPOGMOTEVEL POl TPOYLOTIKY|
OOVAELE Yo TEPOUTEP® EKTIUNOT, TOPASEIYUATOC YAPLV, Yoo TNV TEPLypapn Hiog
a&omomg emavarapPovopevne aainiovyiog evepysiwv. [T apnpnuéva, po pon
epyaciag eivor éva potifo dpactnplOTTOg OV £)YEL TPOKVYEL UE TN GLGTNHOTIKY
opyavmon tev mopwv, kabopiouévav poAwv Kol HallKdV, EVEPYEWNKAOV Kol
TANPOPOPLOKDY POMY EPYOUCING, OE WO OlAOIKOOIO. EPYOCIOS TOVL UTOPElL va
tekpnpimel ko va yiver yvooti.* ¥ Ot poég epyaciog amockonody oty enitevén va
eneEepyaoTobv KATOWL €idovg Tpobécemv, dTWS 1 PUVOIKN UETAUOPPMOOT), 1| TOPOYN

VANPESLDOV, N N ENEEEPYATTA TANPOPOPIDV.

Ot évvoleg TV podv epyaciag eivar €vvoleg MOV GLVOEOVTAL OTEVHL HE GAAEG
€VVOLEG TTOV YPNGUYLOTOLOVVTIOL Y10 VO TEPLYPAYOLV OPYOVOTIKY doun, Om®S GlA0,

Aertovpyieg, opddeg, oxédwa, molTikég Ko tepapyies. Ot poéc epyaciog pmopel va

6 1SO 12052:2006, http://www.iso.org/

7 ISO/TR 16044:2004, http://www.iso.org/

8 http://www.workflowpatterns.com/documentation/documents/BPM-06-22.pdf

9 ftp:/ftp.informatik.uni-stuttgart.de/pub/library/medoc.ustuttgart fi/STUD-2052/STUD-2052.pdf
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BewpnBovv mg éva TpoTapykd douKd oTotyelo Twv opyoviopmy. Ot oyécels petaoy

OLTOV TOV EVVOIOV TEPLYPAPOVTOL TOPOKATM GE VTNV TNV KOTAYDPNOT).

O 6pog “pon epyaciag” ypnNOWOMOLEiTOl 6TO TAAICIO TOV TPOYPOUUUOTIGLOD
NAEKTPOVIKDOV VITOAOYIGTOV Y10 VO GLAAAPEL KOl VO OVOTTTOEEL TIC GYEGELS ovOpDOTOV-
unyavav. Ta Aoyiopkd dyeipiong podv gpyaciac’® &xovv og 61oOY0 Vo TOpPE OV
OTOVG TEAMKOVG YPNOTES £VaV EVKOAOTEPO TPOTO VO EVOPYNOTPOVOLY 1/KOl Vo
TEPLYPAPOVY cOVOeTEC emelepyncie SEOOUEVMV GE UKL OTTTIKY LOPQT|, TEPITOV OTMG TA
Swypbppato pong aALd Sl v avaykn vo yivouv Kotovontoi ot VTOAOYIGTEG 1) O

TPOYPOUULOTIGLOC.

3.1.2 ZXeTIKEG EVVOIEG

H évvown g porg epyaociag oyetiCetor otevd pe mOAAOVG GAAOVG TOUEIG otV
épevva Asrtovpyldv (operations research) kot oe dALo medio mov pEAETOOV TNV LGN
mg epyaciag, €ite mOOTIKA €lte MOCOTIKA, OT®MG M TEYVNTH vonuoovvn (1W8img, M
vroneldoapyicc TOL GYESCUOV TEYVNTNG VONUOoUVNG) Kot 1 €Bvoypapio. H pon
epyaciag gival 6pog TOV YPNCUOTOLEITAL TTLO CLYVA GE GUYKEKPLUEVOVG KAADOLS, OTTMC
OTNV EKTOTMON, KOl GE EMOYYEAUATIKOVS TOMELS, Omov pmopel vor €xel 1dwoitepa

e€edkevpéveg onuacies.

1. Aepyaciec: Mia diepyacia (eviote avapépetal Kot g dtadikacia) lvar pua wo
OLYKEKPIUEVT £vvola amd TN PON EPYACING, KOl UTOPEL VO EQAPLOCTEL, Y10l TAPAOELY AL,
o€ PLOIKEC M ProAoyikég diepyaocies. 1o TAAIGIO TV EVVOIDV YOP® Oomd TNV EPYacia,
po drodikacioo pmopel va dtokplBel amd pio pon epyosiog amd 1o yeEYovoc OTL €xel
cap®G KABOPIoUEVES EIGPOES, EKPOEG KOl GKOTOVS, VM 1 £vvola TG PONG EPYOTiog
EVOEYETOL VO 1OYVEL YEVIKOTEPO Yoo KdAOe ocvomuotikd tpdmo dSe&oywyng TV

OpaCTNPLOTATOV.
2. Xyedaouodg kar dpopordynon: H oyediaon eivon pio meprypagn tov Aoyikd
avaykoaiov, v HEPEL HLOTETAYILEVOL GUVOAOD TMV dPOCTNPLOTHTMOV TOV OTALTOVVTOL Yo

™V emitevén €vOC CULYKEKPIUEVOL GTOYOV VIO OPICUEVES apykéG cvvOnkes. 'Eva

10 MEgha Workflow Management System,

http://www3.interscience.wiley.com/journal/122522172/abstract
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oxédlo, otav mpoocovénbel pe Eva YPOVOSIAYPOUUO KOU HE VTOAOYIGUOVS TNG
Katovoung tov nopwv, kabopilel amolvta éva cuykekpiuévo otrypidtono (instance)
™G oLoTNUOTIKNG enelepyaciog v v emitevén evog otoxov. Mia pon epyaciog
umopel va Bewpnbel wg pio (cvyxva PBértiotn 1 oxeddv PBéATiotn) vAomoinon twv

UNYOVICUMV TOV OTOITOVVTOL Y10l VO EKTEAECTEL TO 1010 GYES10 ETAVEIANUUEVQL.

3. O ékeyyog g pong elvar pa €vvola eAEYYOVL OV €QPAPUOLETOL OTIG POEC TV
EPYOOIAOV YlOL TNV €KTPOMN Oomd OTATIKEG £vvoleg €AEYYOL TOL gapudlovtal o6To
andBepa, to omoio SroyepileTon amAG TIG TAPAYYEMES, GE MU0 O OLVOUIKT Evvold
eAEYyov, mov dwuyepiletan M TayHTNTA TG PONG Kol 1) PO OYKOL 6TV Kivnomn Kol 61N

odtkociol.

31.3 loTopikA avadpoun

Y1 oekoetio Tov 1980, 0 dpog pon epyaciog ypnoyomomonKe yu TpdTN Popa
oTN oLYYPOVN HOPPN NG, ot Prounyovio. AOYIGHKOD, OmO TOV OVTITPOESPO TNG
FileNet David Siegel. H etaipeio anokdiece to AoyioKd TG OLTOUOTOTTOMGNS TNG
emyepnuotikng Swdwaociag "WorkFlo"(oponyo tov workflow oto ayyAikd, mov
onpoaivel pong epyaciag).

To 1995, n ekdotikn Propmyovior HEAETNOE TAOGC Ol TOPAOOGLUKES OLOTKAGIES
ékdoomng pmopet va givar mpocsdlopicholv kot vo amoTum®OovV YPopKA GE YNELokEG
peBddovg, TpokeEVOL Vo petmbel o ypdvog Kabvotépnong, kabmg Kol TO OTUAVTIKO
KOGTOG EKTOTMGNG KOl ATOGTOANG Y10, TNV POy avTlypdomv PBAwv Kot Teplodikmdv

o€ amofNKeG Kot GLVOPOUNTEG.

To evolapépov yuo TIC EMYEIPNCLOKES OUOIKAGIEG EKPPACTNKE GTO YDPO TMV

NAEKTPOVIKADV EMYEIPNCEDV GE O1APOPES LOPPES.

To UN/CEFACT - Hvopéva 'E6vn/ Kévipo dievkOAvvong epmopiov Kot
NAEKTPOVIKDOV EMYEIPNOEWDYV, EMKEVIPOOE oOTO TEAN NG Oekoetiog tov 90 ToO
peyoAvTepo HEPOG TV gpyaciav Tov oto Open-edi Reference Model. To Open-edi
Reference Model, mov ot cuvéyetla €ywve mpdtumo (ISO standard 14662), kaB6pile Eva
TPOTO  EMKOWVOVIOG Kol OAANAETIOpPAONG ETAPLOV HE EUmMOPIKOVS cuvepydtes. To

OVYKEKPIUEVO TPOTUTO, GE avTifeon HE TO £€0¢ TOTE YPNOUOTOIOVUEVO LOVTEAO,
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TEPLEYPAPE  AEMTOUEPDG TNV TEYVOAOYIL TOL Ol EMUEPOVS GLVEPYATEG OE UL
Jwdkacio  YPNOYWOTOIoVcHY Kot  avayvoplle TG EMYEPNCLOKEG  Ol0d0KOGIEG
TEPIEYOUEVOD KOl TOV HEADV TOL TIG YPNOLLOToovsay. Avoyvopile emiong Tig
OLEVEPYELEC KOl TO. UNVOUOTO TPOG KOl OO TG OOIKAGIEG OVTEG TTOL LITOPOVCAV VO

TPOYLOTOTON 00UV, KOOMOC KoL TNV EPUNVELN QVTAOV TOV UNVOUATOV.

H npotomoproxn epyasio tov UN/CEFACT cuvéBaie dpactikd otn onpovpyio
tov Business Process Specification Schema 1 BPSS mov avantoybnke ocav
npotofovia g ebXML. H BPSS ovunepiérafe kot 1o 600 mpdtuma mov
avaeEPovTol Tapokdtm oe €va véo mAaicto. To mAaiclo avtd mepleddupave petald
GAAOV KOl ELPETNPLO, OVIOAAOYT UNVOUATOV, GUUO®VIES HETAED TOV EUTOPIKAOV
CLUVEPYOTAV, EMKOWOVI HEo® unvopdtov kot eviaio tpomo epunveiog twv. To
OLYKEKPIEVO TAaiclo vAomomOnke 1000 o XML 660 kot o UML ko otnpiyOnke

otV apyrtektovikn Tov ebXML.

To og Gveo mepLypaPOUEVO GULYKEVIPOTIKO EVOPEPOV OTIS EMLYEPTOLOKEG
dwdkaocieg ennpéace oe peydio Pabuod tig epyacieg Tov RosettaNet . ‘Eva véo mAaicilo
Yo TIG NMAEKTPOVIKEG LANPEGIES OYEOAOTNKE KOl HOMOTO £YIVE QUEGH OMOOEKTO MG
povtélo amd moArég emyelpnoels. Ot apyitéktoveg tov RosettaNet avtiotdOnkav oty
TapOPUNCN v avoarTuEouy €va AEEINOYI0 EMKOWVOVING OMOKAEIGTIKE Paciopuévo og
XML kot ouykevipoOnKov o©TOV OPIGUO  EMYEPNCLOKDV OOOIKOACLOV Yo TNV
niektpovikn| Prounyavio mov avtoi mepiéypayayv wg Partner Interface Processes 1 P1Ps.
To kd&0e PIP avamoapiotd pio M mepiocoOtepeg O100pAGELS Kol TEPAAUPAvEL TO
NAEKTPOVIKE  eMyelpnoloKd  £yypao 7oL  avtaArdocovtol, T0  AeSiAdylo mov
ypnowonoteital yo to kabéva. To RosettaNet dnpocievoe 6 cuiioyéc amd PIPs, ta
omoio, KAAVTTTOLV 1GAPIOUES EMYEPNOOKES AEITOVPYIES, O €K T®V OTOI®V 0pOpd TNV

dwyeipion.

Avapueca ota MoM vrapyovta XML Ae&ikd yio MAEKTPOVIKES EMXEPNOELS TO
RosettaNet amotélece (o omd T1g O emTLYNUEVES TPOTOPOVALES, AP OTO OTL €val

HEYAAO LEPOG TOV OPlEP®ONKE GTO VA TEPLYPAWYEL business processes.
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3.1.4 XapaKTNPIOTIKA KAl ¢aAIVOUEVOAOYia

®* Movrtelomoinon: Ta mpofAuata pong epyaciog UTopovv va, Lovielomotnfovv

Kot vo avadlvBovv pe Bdon dtoypappotikods gopuoaropovs 0mmg o diktua Petri

® Métpnon: [ToAAég amd T €Vvoleg TOV YPNOLUOTOOVVTOL Y10 T UETPNON TOV
GLGTNUATOV TPOYPUUUATIGHOD GE EPEVVNTIKEG OPACTNPLOTNTES EIVOL YPCULES YO TN
LETPNON TOV YEVIKOV po®V gpyaciog. Avtég mepthapupdvouy v SLuVoUIKOTNTO, TOV

xpOvo enelepyaciog, Kabmg Kot AALES TAKTIKEG LETPOELS.

® E&ewdikevpéveg cuvonlmoeic: H pon epyaciog &xet e€etdkevpéveg cuvonADGELg
oTNV TEYVOAOYiO TANPOPOPLDV, GTNV dlayeipion eyypdowv Kot eioévev. And o 1993,
[0 Kowompo&io EUTOP®V OV APOPA EIOKOTEPA GTI) JAXEIPLOT TNG PONG EPYOCING KO
TN OOAELTOVPYIKOTNTO TOV CUCTNUATOV Olo)EIPIoNG poNg epyaciag £xel oynuatiost

tov Xvvaomiopo Awyeipiong Poov Epyaciog (Workflow Management Coalition )

® Emotmuovikéc poég epyaciag: Ot emotnUovIKES poéc epyaciog PpnKay vpeiag
OamOdO0YNG GTOVG TOUELG TNG PLOTANPOPOPIKNG KOl TNG YNUEOTANPOPOPIKNG OTIS APYES
¢ dekaetiog tov 2000, 6mov KAALyOV pe emTUYlO TNV OVOYKY Y0 TOAAGTAG
OoLVOESEUEVA EPYALELL, TOV XEIPIGUO TOAALATADY HOPPAOV dEGOUEVOV KOl PEYAAWDY
ToGoTNTOV dedopuévev. Emiong, to mpdtumo g eMOTNUOVIKNG pOoNg epyaciag fMTav
KOVTO OTNV TAYIOUEVT] TTApAdoon TG E€YYPOUPNS KOUHOTIOV k®dka o Perl oty
emotnuUn ™S COOPLOIKNG £pEVVa, £TCL MOTE QTN ATOOOYN VO ATOTEAEGEL EVA PLGIKO

Bruo TPOG Lo TO GUYKPOTNUEVT] DITOOOUT TV PODY EPYAGLOG.

3.1.5 ZuvIOTWOEG POWV EPYATIag
M pon epyaciog cuvnbwg pmopel va meptypapel ¥pPNOUYLOTOIOVTOG ETICUES M)
OVETIOMEG TEYVIKES SLLYPAUUATOV PONG, TOV Oeiyvouy KatevBuvOuEVES POEC HETOED

TV otodiov enelepyaciog.

Mepovopévo otadio enelepyaciog 1 GLVICTOOES UG PONG EPYOCING UTOPOVV

KaTd PAon va 0pltoTOVV amtd TPELS TOPAUETPOVG:

56


file:///wiki/Workflow_Management_Coalition

1. Teptypapn TV E0POMV: Ol TANPOPOPIES, TO VAIKO KOU 1 EVEPYEWD TOL

amorteitot yuo va oAokANpmOet to frjna

2. KOVOVEG HETATPOTNG, OAYOPIOLLOL, Ol 0010l HTOPOVV VAL TPy LUTOTOM B0V amd

avOpOTOLG 1 UNYOVES, ] GLVOIVACUOG TV dVO

3. TEPIYPOPT] TV EKPOMV: Ol TANPOPOPIES, TO VAMKO KOL 1) EVEPYELDL TTOL

TaPAyETOL OO TO B0 Kot TOL TOPEYOVTOL MG ELGPOES GTO LETUYEVESTEPO PriLOTAL.

Ot ovvict®oeg pmopobv va ovvoebodv poli, av to amotélecpa  €vOg
TPONYoLUEVOL (GLVOLOVL) oTolEiov (-®V) eivar ioM HE TIG VIOYPEMTIKEG OMAITNOELS

€10000V TOV EMOUEVOV GTOLYEIOV.

Otav o1 cuvicT®ces dev elval TOmKEG VINPEGies, aALL KaAoOvTol €€ AMOGTACEMG
vnpeciec Yo va  g§umnpemBovy, OMOC OTIC VANPEGIES OLMOIKTVOV, EMTAEOV
TEPLYPOPIKEG OVTOTNTES (OTTC M TOLOTNTO TNG VANPESTOG Kot 1) OfecuoTNTA) TPETEL

emiong va e€etacToV.

3.2 BPEL
3.2.1 OpiIocu6g

H I'woca Extéleong Enyeipnolokov Aladikacidv (Business Process Execution
Language - BPEL), ocuvtopevon 1ng minpovg ovopaciocg I'Adococa Extéleomg
Emyeipnolokdv Aadikociov yio vanpecieg dwdwtoov (Web Services Business
Process Execution Language - WS-BPEL) sivatl éva mpoétumo ektedéoiung YAOGGOG
katd tov OASIS Yo 1oV Tpocd10pIGHO TOV AAANAETIOPACE®MV e SIKTVOKEG LI PECIES.
Aepyocieg oto Business Process Execution Language efoaymyng xot €oaymyng

TANpoeopldVv pe T xprion Web Service d1acuvOEGEIS OMOKAEIGTIKA.

3.2.2 lNevika

Ot aAMAETIOPACELS TV VANPESIOV FLUOIKTOOV UITOPOVV VO, TEPTYPAPOVV UE dVO
TPOTOVG: MG EKTEAECIIEG EMYEPNOLOKES OLOOTKAGIEG | WG AUPNPMUEVES EMLYEIPTOIUKES
dwodwkooies. Ot exTeAéOIUES  EMYEPNOLOKES  JWOKOGIES  LOVIEAOTOOVV TNV

TPOYUOTIKY] COUTEPLPOPE EVOG GUUUETEXOVIOC GE L0 ETLXELPTOLOKT OAANAETIOPAOT).

57



Ot apnpnuéveg emyelpnolokes dldikacieg elval v pépel kabBopiopéveg dlodIKOGIES
oV 0V £€(0oVV G OKOmMO Vo ekTeAesToVV. Mo apnpnuévn dadikacio pmopel va
KPOPEL PEPIKEG OO TIC OMOTOVUEVEG CLUYKEKPLUEVES emyelpnolokég Aemtopépetes. Ot
apnpnuéveg dadkacieg e&umnpetodv 6to va dlvetal €vag mePLypapikog poro, HE
TEPLoGOTEPEC Ao pio TOAVES TEPMTMOELS YpNonG (use cases), GLUTEPIAAUPOVOUEV®V
TOPOTNPNCIUOV CUUTEPLPOPAOV Kot TPpoTHTeV dwudikaciog. H WS-BPEL npoopiletan
Vo ¥pNOILOTOm el Kot Yoo TV HOVTEAOTOINGN TNG CLUTEPIPOPAS TOV OPNPNUEVOV

OAAG KO TOV EKTEAEGILMV SLOOIKOGLOV.

H WS-BPEL mapéyet o yYAdooo yio TNV Tpodlaypopr TOV EKTEAEGILOV KOl TOV
APNPNUEVOV ETLYEPNCLOKOV SadIKacIOV. Me auTtodv ToV TpOTO, ENEKTEIVEL TO LOVTELO
OAMNAETTIOPAONG TOV LANPECIAOV OAOIKTOOL KOl TOVG EMITPEMEL VO LILOGTNPIEOLY
emyepnookés ovvordayés. H WS-BPEL opifer éva  doAettovpykd mpdTLmo
OAOKANPMOONG OV Umopel Vo O1EVKOADVEL TNV EMEKTOOT TNG OVTOUOTOTOUMUEVIG

drdkaciog OAOKANP®ONG, TOGO £vTOg OGO Kol LETAED TV ETXEPNCEMV.

H npoélevon tov BPEL pmopovv va evtomiotovv 6to WSFL kot v XLANG.
Xelpromoteiton pécm ™e XML kat €xel wg 6TOY0 Vo SIEVKOADVEL TOV TPOYPOUUATIOUO
TV UeYoA@Y, odvBetwv mpoypouudtwv . Ol €vvoleg TOL TPOYPOUUOTICHOD TV
LEYOA®MV KOl TOV TPOYPOUUATIGHO TOV HIKPAOV Yivetar oty dudkpion petald ovo
TTUYADV TNG YPOUPNS KMOOKA Y10 TIG LOKPOYXPOVIEG AGVYYPOVES dladikacieg Tov cVVHBWG

CLVOVTA KOVELG OTIG EMYEPNOIOKES SLOOIKOGIES.

O TPOYPOUUOTIOUOS TV HEYOAMV OVOPEPETAL YEVIKA GE LYNAOD EMTEOOV
aAnAemdpdoelg petafotikng Kotdotaong pog owdikasioc — n BPEL avagépetot
omv évvola ovt) ®g aenpnuévn dwdwkacio. Mo BPEL aenpnuévn dwdikacio
AVTITPOCSHOTEVEL £VOL GUVOAO ONUOGLOV TOPATPOVUEVOV CUUTEPIPOPADV GE EVOV
TVTOTOMUEVO TPOTO. Mo apnpnuévn dladtkacio teptiapBdvel mAnpogopicg dnwg to
noOTE Vo TEPUEVEL Yoo UNVOHOTO, TOTE VO TPOESTOWALETOL Yo TNV OTOGTOAN
pnvopdtov, wote va  oviotafuiler TG amotvynuéveg ovvaArayég, Ktk O
TPOYPAUUATIGUOS TOV LKPOV, avTIOET®S, acyoreiTon pe TNV BpoaydPio TPOYPUUUATIKY
CUUTEPIPOPE, OV GLYVO EKTEAEITOL OC HEUOVOUEVN] GLVOAAOYN Kol QQOpd TNV

npocPacn o€ TOmMKN AOYIKN Kot TOpovs, Omwg apyeia, Pdoeg dedopévov kim. H
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avantoén g BPEL mponpbe amd tv 10éa 6Tt Y10 TOV TPOYPUUUATIGUO TOV UEYOA®DY

KOLL Y10l TOV TIPOYPOUUUOTICUO TOV KPADV ATOLTOVVTOL SILPOPETIKE €101 YAMGGOV.

3.2.3 loTopia

H avaykn ywoo ovomopdotoon EmyEpNoloKOV OldlKooIOV GE EQOPUOYEG WE
OIKTLOKEG VINPETies, OO Pdvnke amd v emtvyio Tov RosettaNet, odnynoe ot
onuovpyio ToA®V dAAwv XML Ae&iloyiwv Kot TPOTOT®V SIKTVOK®OV LVINPECLOV TOL
a@opovv avtd Ta {ntuata. Ot dvo o onuovtikég cupPoArég eival ) Business Process
Modeling Language (BPML) aAAd kou -Omwg €idape- m Business Process Execution

Language for Web Services (BPEL-WS).

H IBM xot n Microsoft eiye xaBepid opicet 11 0uKé€g 100G, 0PKETA TAPOUOLES,
YADGOGOEG Y10 «TPOYpappatiopnds towv peyaiecy, 1 WSFL kot XLANG, avtictouyo.
Me 1 dnpotikdtnta Kot v édevon tov BPML, kat v av&avopevn emtvyio Tov
BPMl.org kafdg kot 1o avoyytd kivnua BPMS vrd v nyecia mg JBoss kot g
Intalio Inc, n IBM kot 1 Microsoft amo@dsicav va cuvovdcouy avtég TG YAOCOES GE
o véa ydwooa, v BPEL4AWS. Tov Ampidio tov 2003, or BEA Systems, IBM,
Microsoft, SAP kot Siebel Systems vaéBoiav BPEL4WS 1.1 otov OASIS yw v
Tumonoinon pHEcw g TeYVIKNG emttponng ¢ BPEL yia diktvakég vimpeoies. [Taporo
mov BPEL4WS euopaviotnke 1660 wg 1.0 660 kot g 1.1 exdoyn, n OASIS WS-BPEL
TEYVIKY emutpomny yneoe ot 14 XemtepPpiov tov 2004 va ovopdoovv Tnv
npodwaypapy WS-BPEL 2.0. Avt 1 ahdayr] ovopatog £ytve yuo v evBuypoppiioTel n
BPEL pe tic vroAowmeg tuomomompéves cuUPACEIS OVOUAGTOG OIKTLOK®MV LITNPECLOV
mov apyiCovuv pe 10 WS — xoBmg kot poptupd TG oMUavTIKES PeATIOoES HeTaEDd
BPEL4WS 1,1 xon WS-BPEL 2.0. Av dgv cvulntape yuoo ol GUYKEKPIUEVT €KOOOM,

161€ GLVNHOWC YPMNCILOTOLOVE GKETO TO akpmvOuo BPEL

Tov Iovvio tov 2007, ot Active Endpoints, Adobe, BEA, IBM, Oracle kot SAP
onpoocievcav tic BPEL4People kot WS-HumanTask mpodwaypagpés, ot omoieg
TEPLYPAPOVY TOV TPOTO TOV UTOPOVV VO EQAPUOCTEL 1 AAANAETIOPOAGT TOL AVOPDOTOL

oe BPEL S1ad1kacieg

3.2.4 2xediaoTikoi oTéxol Tng BPEL
Yrnpyoav 0éka apykoi oyedtaotikoi 6toyol mov oyetilovron pe BPEL:
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1. O opopdg EMYEPNOOKOV OUOIKACIOV TOV GAANAETIOPOVV pe eEMTEPIKOVG
QOpElc PHEGM AEITOLPYIDOV SIKTLOK®V LANPECIHV, 0ol omoieg Ba opiloviar Pacel Tov
npotomov WSDL 1.1, kaBdg kat Oo eivar SnAdVOLY TV EUEAVICT) TOVS MG VINPECIES
StadkTvoL M Paoel mpotdmov WSDL 1.1. Ot aAAnAemidpaoelg eivor «apnpnrévecy
vd Vv évvowr OTL M e€€dptnom eivaw oe tOmov portType opiopovg kar Oyl o€

katevbeiov opiopovg Bupdv (port).

2. KaBopiopdg emyelpnook®dv dodikacldv e ypnon yYAOood Paciopévr oe
XML. Na unv opileton pua ypaQikn ovomTapacTaoT) TOV SOOIKOGUDVY 1) Vo TOPEXETOL

OTOLOONTTOTE GLYKEKPIUEVT HEBOJOLOYIO OYESIOGLOV Y1a TIG OLOOTKOGTES.

3. Opopdg €vOG GUVOAOL EVVOLDY EVOPYNOTPMONS SIKTLOK®MY VINPECIOV TOL
npoopilovtar va ypnoiporomnBodv 1060 amd v e&mtepikn (apnpnuévn) 660 kot omd
MV €0MOTEPIKY| (EKTEAEGIUN) OGmOYM OGS EMYEPNUOTIKNG dadikaciag. Mia tétowa
emyelpnooky oadikacio. Kabopilet TNV coUmEPIPOPE [OG EVIOHOG OLTOVOUNG
ovtotTToS, Tov cuvNBmG Asttovpyel o€ aAnieniopaon pe GAAES TOPOUOLES OUOTILEG
ovtotteg. E&umakovetar 61t kdOe mpodTLIOG TPOTOS YPpNoNg (T.y. aenpnUéEVN Gmoyn
Kol ekteléoipo dmoyn) Oo amoartioet Alyeg e€eldKeLUEVEG EMEKTAGELS, OAAL AVLTEG Ol
EMEKTACELS TTPEMEL Vo TEPLoPilovTal 6TO EAAYIOTO Kot VO OOKIUALOVTOL MG TTPOC TIC
OTTOLTHGELS, OTMG 1 EIGAYMYN / €EAYYT KOl O EAEYYOG GUUUOPPOGNS TTOV GLVOEOLV TIG
300 HOPPES XPNONG -

4. Tlapoyn 1060 1EPapPYIKNG OCO KOl YPOUPIKNG TAPAGTACTS TOUEMV EAEYYOV, KoL
EMTPEYN TOV YPNCEDV TOVE VO avapeEBovv 660 ampdckonta eivar dvvatd. Avtd Oa

TPEMEL VO, LEUDVEL TOV KATAKEPHOTIGUO TOL YDPOL TNG HOVIELOTOINOTG TG dlodkacicL.

5. MTapoyn Aettovpyidv OSwayeipiong dedopévov yoo tov amhd YEPIoUd TV

OEOOUEVOV TTOV ATTOTOVVTOL Y10 TOV KOOOPIoUO TV dEG0UEVAOV TNG O10OTKOGTOG Kot Yol
TOV €AEYYO TNG POTC.

6. Ymoot)pi&n evog umyovicol avayvapiong yio SlodIKacieg Tov EMTPENEL TOV

OPIOUO TOV AVAYVOPLIOTIK®OV GE EMIMESO UNVOLOTOS OiTNONG TNG EKACTOTE EQAPLOYNG.

7. H vmoompiEn g EUUESNS ONUIOVPYING KOl TEPUATIGHOD TMV OUOIKACIDOV MG

Bacwod unyoviopd tov KokAov Cmng. XvvOeteg epyaocieg tov KOKAov (mng, OTmMG M
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"Srakomn" kot "ovvéyion" pmopovv vo mpootefodv 6e PEAAOVTIKEG EKOOGELS Yo TN

Beitiwon g dayeipiong tov KOKAOL (oS,

8. Opiopdg evoc poviéhov paxkpoypdviag cvvoriayng mov Bo Paciletor oe
OOKIHAGUEVEG TEXVIKES, OMMG evépyeles amolnuimong kol oplobétnong tov mediov pe
oKko0 NV VTooTPIEN Yoo avAKTNOon Oomd amoTvyio o€ UEPT  LOKPOYPOVIWV

EMYELPNCLOKAOV OUOTKAGUDYV.

9. Xpnon t@v vanpestdv S1adikTHov MG HOVTEAO Yo TV amochvOeon Kot TV

GLVAPUOAGYNON OLOOTKAGIDV

10. Bdon ota mpdtumo TV vINpecIdV  O1001KTVOV, OGO TO OLVATOV

TEPLOCOTEPO GE £va GLVOETIKO Kol GTOVOLAWMTO TPOTO.

3.2.5 H yA\wooa BPEL

H BPEL eivon g yAwooa evopyfotpwong, Oyt pia yAdcsco yopoypapiog. H
KOpLOL O10Popa HETAED EVOPYNOTPMOON Kol 1) Yopoypapio ival SuvatdTTo EKTEAEGNG
kot eléyyov. M evopynotpwon kabopiler pio  ekteléoun Oadikocioo mOL
neplhapPdvel avtoAAayEc UNVOUATOV He GALO GLUCTAHOTO, £TOL MOTE Ol OKOAOVDiEG
OVTOAAQYNG UNVOUATOV VO EAEYYOVTOL OO TO GYESIOGTY TNG EVOPYNOTPOoNS. Mia
yopoypapion KabBopilel éva TPMOTOKOALO Yo OUOTIHES OAANAemOpacels. TEtolo
TPOTOKOALO Ogv glval dpeco eKTEAESIHO, KOODG emTpémel TOAAEG OLOPOPETIKEG
viomomoelg (Sadikacieg mov cuppopedvovtal pe avtd). H yopoypaeio pmopel va
npaypatorombei, apov tpomomombel oe evopynotpwon, pe TN ovvtaln evog
evopynotpoon (m.y. pue ™ popen g oSwdwaciog BPEL) yia kdbe péhog mov
eumiéketar oe avtd. H evopynotpwon kor m yopoypoeio eivor Swokpicel mov
Bacilovtal 0TI avaloyies: EvopyNoTPOOT TOPATEUTEL GTOV KEVIPIKO EAeyy0 (amd Tov
HOEGTPO) TNG GLUTEPLUPOPAS E€VOC KOTAVEUNUEVOL GLOTHUHOTOS (1] OPYNOTPU TTOL
amotedeitoar  omd TOAAOVG moikTeG), €V M Yopoypopio. avaQEPETOL GE  Eva
KatovepUMUEVO Vot (1 OUAda KOPOV) TOL AEITOVPYOVV CUUPMOVE LE TOVS KAVOVEG

0AAG dev £yl KEVTPIKO ENeyyO.

H eotioon ¢ BPEL yia 11g oOyypoveg emyeipnpotikés dtadikaoieg, Kabmg kot n

wotopia twv WSFL kot XLANG, odfynoe v BPEL va vioBemoet 11g dtodiktvakég
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vanpeciec o¢ évav eEmteptkd punyavioud avaxkoivoong te. Etot ta unvdpata g
BPEL &&aptdvtor and t xprion tov Web Services Description Language (WSDL) 1.1

Yo TNV TEPLYPOPT] TOV EEEPYOUEVOV KOt EIGEPYOUEVOV UNVOLATOV.

Onwg  avaeépOnke mponyovuéveg, WS-BPEL  givar pio  yAdooo mwov
YPNOUOTOIEITOL Y10 VO TTEPIYPAYEL TN AOYIKN EKTEAECT] TOV VANPECIDV EPUPUOYDV
SLOIKTOOV pEe TOV KABOPIGUO TOV PODV EAEYYOV TOVG KOl TOPEYOVTOS VAV TPOTO Yo
TIG GLUUETEXOVGEG VIINPESiES va. polpdlovtal &va Koo TANic10. ¢ GUUUETEYOVOESG

vanpeciec opiCovpe avtég mov aAniemdpovv pe v WS-BPEL dwdwoasio.

H WS-BPEL Bacileton og d1dpopec mpodiaypapés, Ommwg SOAP, WSDL kot XML
Schema, émov 1 WSDL egivat icwg n o onuovtik). H WSDL givatl avtd mov kdvet
po vanpecio va umopet vo ypnoiponombel eviog tTwv GOVOET®V LANPECIOV TOL
BaciCovor omv WS-BPEL. H WS-BPEL erutpénet vo opiotovv emiyelpnolokég
dwdikaoieg mov  aAANAemdpovv pe  ovvepyaloupeves vmnpecieg puéow WSDL
neptypaav. Avtd Ba eEnynbel Aemtopepmg omv mapdypapo WSDL Opiouoi yia
2ovleteg Yrnpeoieg.

3.2.6 BPEL d1a0dikaoigg

Me v WS-BPEL, pmopei va dnpuovpynet po emtyeipnoilokn stodikosio pe mv
EVOOUATOON MG GLAAOYNG LANPECIOV  OdIKTOOL G€ Ui pon  epyaciog
enepnookov dadtkactmv. Mo WS-BPEL eniysipnoloxn dadikasio opilel mog va
GUVTOVIGTOUV Ol OAANAETOPACELS HeTalh evog ottypdtumov (instance) g ev Ady®

O1001K0G10G KO TV GUUUETEYOVGMOV VN PECIDOV
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H mapoaxdto ewovo deiyvel Eva mapddetypo evog Stoypappatog pong epyociog

nov avtimpoconevet o, WS-BPEL enyeipnoiokn dwadwacio:

y

Recejve
Proposal

h 4

Save
Proposal

Author's
Profile exist?

No Save
Author's profile

¥

Yes |«
¥

Send
Motification

lssue
PO

h 4

Send
PO to author

Onwg pmopeite va oeite, 1 WS-BPEL odwdikacio mov angikovileton otnv €kova

EVOOUOTMOVEL TIC VANPEGIEG TOV ATOLTOVVTIOL Y10l TNV OAOKANP®OT TOV PNUATOV TOL

Aoppdvovtar petd v amodoyn MG mPOTaong o€ o dwdikacio. Xg ovtd TO
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GUYKEKPIUEVO TAPAOELY LA, 1] OLOOIKOGIN EVOMUATMVEL TEGCEPLS VANPECLOV SLUOIKTVLOV),
omwg amswkoviletar oy TN oL avaypdestor oto tunpo Evopynotpwong oe
wponyovpevn mopdypago (SOA Xuvvbécelg). Onwg Ba deite oto emduevo TUNUO, o
WS-BPEL dwdikacio ocvvoéetonr pe pioe vanpecion  OdKTOOL HECH  LUOG

ovppetéyovoog ovvoeong (partner link) mwov opileton oto £yypapo WSDL.

Extog and 1 dvvatdomta vo kadéeer (invoke) modllamhéc vmnpeoieg, pio WS-
BPEL dwdwaocio pmopel va yepiletar XML dedopéva kot vo extehel mapaiinieg
ekteréoeig (flow), vmd 6povg dwkradmacerg (switch - if), kot va erléyyer Bpoyovg
(while) eléyyovtag mhvta v pon g dwdikaciag. o mapddetypo, otnv TOPATAVE®
dwdkacio ypnotponoteitat  dpactnprotra switch, yio t cdcTOoN TOV dV0 KAAS®V.
Edv n vro eneEepyacia mpotaon £xet voPAndei and Eva véo onpiovpyo, 1 dtadtkacio
Ba kadéoel T Aettovpyia g vanpeciog Zvuyypagéag (Author) mov givar apudola yio
™V amo0KELGT TOV TANPOPOPIOY CYETIKA UE TOV GLYYPaPEn ot PAon dedOUEVDV.

AlopopeTikd, avtd 10 Pripo TopoAeiTeTaL.

Mo Adyovg amhovotevong, To T avTd amelkovilel povo Eva S1dypappo pong
™™g WS-BPEL owdwkaciog kot Oyt tov ektedéopo kodwo BPEL g ev Adyw

dladikaciog.

3.2.7 WSDL Opiopoi yia 2Z0vOeTeg YITNPEDiEg

Y10 2° xepdroro WSDL, pelemOnke m ypnon m™g WSDL mpoduoypagrg,
TOPEYOVTOS Evay TPOTO Yo TOV TEAAT LANPECIOV VO KOTOVONOEL L0 LANPEGIOG
SdkTvoL. XNV mpaypotikotnta, 1 WSDL dwdpopoatiler onpoviikd poro otnv
AVATTUEN LANPECIOGTPUPOVS aPYITEKTOVIKNG. Onmg avapépbnke, akoun kot o WS-
BPEL evopynotpwon umopei va cvvdéetor pe WSDL opiopote, kabiotdvtag kot
oVTOV TOV TPOTO OLVATH TNV CVIUETOTICT CLTNG TNG EVOPYNOTPOONG OC CLUTOVOUN)
vanpecio Tov pmopel va KaAEoeEL AAAN/AALEC vVIMpecia/vmnpecieg | umopel va elval
&va LEPOG aG AAANG EVOPYNOTPMONG 1 YOPOYPOPIaG.

Ovtoag 1 1010 vanpeoia, pio WS-BPEL dwdikacio 0o mpémel va €xel avtiototyo

WSDL éyypago, mov kabiotd duvatd yio TG LINPECIEC TOV TEAATOV VO KAAEGOLV

64



avtn TV Jwdwkacio. o mapddoetyua, 1 WS-BPEL dwadikacio mov aneikovileton oty

TpoMyovpEVT ElkOVa gvOExETAL va oyeTiletar pe Tov e&ng WSDL opiopd:

<?xml version="1.0" encoding="utf-8" 7>

_n

<definitions name="proposalProcessingService"
xmIns="http://schemas.xmlsoap.org/wsdl/"
xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"

xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"

xmlns:xsd1="http://localhost/WebServices/schema/"

xmlns:plink=
"http://schemas.xmlsoap.org/ws/2004/03/partner-link/"
targetNamespace=
"http://localhost/WebServices/ch1/proposalProcessing/">
<types>
<xsd:schema targetNamespace=
"http://localhost/WebServices/ch1/proposalProcessing. wsdl">
<xsd:import namespace="http://localhost/WebServices/schema/"
schemaLocation="http://localhost/WebServices/schema/
propProc.xsd"/>
</xsd:schema>
</types>
<message name="receiveProposallnput">

—_n

<part name="body" element="xsd1:proposalDocType"/>

</message>

-]

<message name="receiveProposalOutput">
<part name="body" element="xsd:string"/>
</message>

—n

<portType name="proposalProcessingServicePortType">
<operation name="receiveProposal">
<input message="tns:receiveProposallnput"/>
<output message="tns:receiveProposalOutput"/>
</operation>
</portType>

<plink:partnerLinkType name="proposalProcessingService'>

<plink:role name="proposalProcessingServiceRole'>
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http://localhost/WebServices/schema/

<portType="tns:proposalProcessingServicePortType" />
</plink:role>
</plink:partnerLinkType>

</definitions>

Onwg pmopel va anpatmpndei, avtd 1o €yypago WSDL odev mepiéyel otoryeia
binding 7 service. To yeyovog eivan 611 éva £yypapo WSDL tg WS-BPEL vrnpeciog
Jwdkaclv  mepAapPavel Uovo TOV  apNPMUEVO  OPIGUO NG VLANPECIOG Kot
partnerLinkType evdttec mov aviumrpocsorevovy TV oAANAenidpacn petald Tov
VANPECIOV NG OOKACING KOL TOV VLANPECIOV TOV TEAATOV TNG. %€ aLTO TO
OLYKEKPIUEVO  Tapddelypa, o opwopog g WSDL mepiéyer poévo €va tunuo
partnerLinkType, vmootnpilovtag pio Aettovpyio mov ypnolomoleitor amd €vav

e va apyicel TNV dladtKacioL.

A&iCer va onueiwBel €dd, O0tL éva partnerLinkType tuniua opiler péypt 600
poLovg, kaBévag amd Tovg omoiovg Le T cepd Tov cuvdéetal e Eva portType mov €xet
optotel 6to WSDL éyypago vopitepa. H WS-BPEL ypnowonotel tov unyoavicpo twv
GUUUETEYOVCMV cLVOEse®V (partner link) yio tov kaBopiopd pog oyéong pnetald piog
WS-BPEL dwdikaciog kot tov gumiexopevov gpyaciov. 'Evag WS-BPEL opiopdc
dwdwaociog mepiéyel partnerLink otoryeio v va koBopiotodv ot aAANAETIOPAGELS
petald g WS-BPEL dwdikaciog Kot T@v TEAATOV NG 1N TOV GUUUETEXOVCOV
dtepyaciov e Kabe opiopog dwdikaciog partnerLink oe éva WS-BPEL £yypago
ovvoéeton pe éva partnerLinkType mov €xel opiotel oto avtictoryo £yypapo WSDL.
Zymuotikd, avtd eaivetor Onwg kot oty endpevn ewova (epeovifetor oty omicOw
oym).

Aedopévov ot €xetl ompovpyndel o WSDL opiopdg (to €yypago WSDL) v pua
vanpecia-dwdkacio, ypedletor vo tpomomomcovpe 0. WSDL  éyypaga tov
VINPECIOV OV TPOKELTAL Vo kKANOoOV katd ™ ddpKelo TG ddKaciog EKTEAEOTG,
OmmG elval To £yypopo T®V CLUUETEYOVOMV LANPEcIOV. [a va evepyomombel o
vanpecio wov va gival pépoc piag WS-BPEL evopynotpwong, icwg va ypetdletal va
npootebel éva partnerLinkType otoyeio yi 10 avtictoyo &yypoaeo WSDL. Ta

TapAdEya, Yoo vo pmopécet 1 vanpecio gwwonoinong (Notification) va GUHUETAT)EL
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OTNV EVOPYNOTP®OT TOV OMEKOVILOTAY GTO TPONYOVHEVO oyfua, Oo mpémet

onpovpynocete 1o akdAovbo Eyypapo WSDL:

va

<?xml version="1.0" encoding="utf-8" 7>
<definitions name="notificationService"
xmIns="http://schemas.xmlsoap.org/wsdl/"
xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:plink=
"http://schemas.xmlsoap.org/ws/2004/03/partner-link/"
targetNamespace="http://localhost/WebServices/ch1/notification/">
<message name="sendMessagelnput">
<part name="body" element="xsd:string"/>
</message>
<message name="sendMessageOutput">

—_n

<part name="body" element="xsd:string"/>

</message>

—_n

<portType name="notificationServicePortType">
<operation name="sendMessage">
<input message="tns:sendMessageInput"/>
<output message="tns:sendMessageOutput"/>
</operation>
</portType>
<binding name="notificationServiceBinding"
type="tns:notificationServicePortType">
<soap:binding style="document"
transport="http://schemas.xmlsoap.org/soap/http"/>
<operation name="sendMessage">
<soap:operation soapAction=
"http://localhost/WebServices/ch1/sendMessage"/>
<input>
<soap:body use="literal"/>
</input>
<output>

<soap:body use="literal"/>
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</output>
</operation>
</binding>

<service name="notificationService">
<port name="notificationServicePort"
binding="tns:notificationServiceBinding">
<soap:address
location="http://localhost/WebServices/ch1/SOAPserver.php"/>
</port>
</service>
<plink:partnerLinkType name="notificationService'>
<plink:role name="notificationServiceRole'>
<portType="tns:notificationServicePortType" />
</plink:role>
</plink:partnerLinkType>

</definitions>

Ytov mopamdve Kootka £xel onuelmdel pe Evrova ypaupata to partnerLinkType
umiox. Me ) coumepiinym avtng g evotntag 6to TéA0G Tov gyypdeov WSDL mov
TEPLYPAPEL TNV VINpecia, Bo pmopéoel N vanpecia vo eilval GUUUETEY®V GVVOEGHOC
(partner link), kaBwotdvtag to duvatd va egivar pépog piag evopynotpwonc. Ommg
avapépnke, m WS-BPEL ypnowyonolel tov pnyovicpd TV GLUUETEXOVCHOV
OLVOEGEMV Y10 VO, LLOVTEAOTOMGEL LUE TOV TOUMO TNG OAANAETIOPACTG TWV LANPECIDOV
0710 TAIG10 NG emMyEPNGLokNG ddikacioc. Ed®m eivar £va Koppdtt Tov opiGpov g
WS-BPEL enyeipnoiokne 01001kaciog mov anetkovi(etol TNV TponyoOUeEVn EKOVA
Kot ekmpocmnel v proposalProcessingService vimpecia-diadkacio, mov deiyvel

XPNON TOV GLUUETEXOVCADV GUVOEGEWV:

<process name="BusinessTravelProcess"
targetNamespace="http://localhost/WebServices/ch1/
proposalProcessing/"
xmlns="http://schemas.xmlsoap.org/ws/2003/03/business-process/"
xmlns:prc="http://localhost/WebServices/ch1/
proposalProcessing/"

xmlns:ntf="http://localhost/WebServices/ch1/notification/"
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<partnerLinks>
<partnerLink name="client"
partnerLink Type="prc:proposalProcessingService"

—_n

myRole="proposalProcessingServiceRole"/>
<partnerLink name="sendingNotification"
partnerLink Type="ntf:notificationService"

partnerRole="notificationServiceRole"/>

</partnerLinks>

</process>

INa va eEowovoun el ydpog, 10 TapATave amdSTOCHA JElXVEL LOVO VO TUNLOTO
partnerLink otov opioud g dwdikaciog. To mpdto tpupna partnerLink mpocsdiopilet
mv aAAnAeniopaon peta&d e WS-BPEL dwdikacio kot tov meAat®v e, Kol To
Ao partnerLink mpoodiopiler v aAinAenidopaon petacd g WS-BPEL dwndikacia
Kat TG vanpecio gwomroinong (Notification) mov Asttovpyet €0d. To akdrovbo oyfua
mopoTifeTal Yo TNV KOALTEPN KATOVONGYN TOL TPOTOL 7OV O  UNYXOVIGHOG

GUUUETEXOVOMV cLVOEGE®MY Ypnolponolovvion o€ WS-BPEL diadikacies.
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WSDL definition (fragment)

< portType name="processServicePortType”>
<operation name="serviceOperation” >

</operation>
</portType=>

» <plink:partnerLinkType name="processService" >
» <plinkirole name="processServiceRole” >

< portType ="processServicePortType"/=>
</plink:role
</plink:partnerLinkType >

WS-BPEL process definition (fragment)

< partnerLink name="client”

partnerLinkType="processService"
myRole="processServiceRole"/>

To mapaderypa mov amewovileTor 6To GYNHO AvamaPloTd T oYéon UeTa&D evog
partnerLinkType mov opiletanr oto &yypapo WSDL mov meprypdopet pioc WS-BPEL
vanpecio-owdkacsio kot éva  partnerLink mwov mpoPAémeton oTOV  OPIOUO TG
owdwkaoiag. Kotd tov kabopiopd twv partnerLinkType, ypnowomoleiton 1o
yopokpiotikd myRole €161, dote va devkpwiotel o poiog e WS-BPEL
Jwdwaociag. Xe avtibBeon, Yo vo OlEVKPWICTEL 0 POAOG TOV GULUUETEXOVCAOV
dwdkactov, Ba ypnoworombel to partnerRole yopokmpiotikod, dnwg @oaivetor 6To

£yypapo oplopob dradikaciog mov cuintonke Tapandve.

E&etdlovtag ta partnerLink tunpoata 610 £yypoa@o opicpod JSad1Kaciog Tov
ocu{nmbnke &d®, umopel vo mapotpndel 6Tl dev TOPEYOVV OVCIAGTIKA KATOL0

mAnpogopio oyeTikd pe T 0éom tov eyyphoov WSDL mov mepiéyouvv tovg
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OVTIOTOYOVS  TOMOVC  CULUUETEYOVOMV  CUVOECEMV. AVLTEG Ol TTANPOPOPIES
amofnkKevovTal GTO OPYEl0 TEPLYPAPNG EYKATACTOONG TNG €KACTOTE O100KOGIOG

(deployment descriptor file).

H popoen tov eyypdoov avtov mokidier avaroya pe 1o WS-BPEL epyaieio mov
ypnoonoteitat. ['a mapdderypo, av oyedwotel pio SOA Avon pe v Oracle BPEL
Process Manager, to apyeio meptypaeng eykatdotaons g dwdwkaciog ovopdleton

bpel.xml kot pmopel va potdlet og eENG:

<?xml version="1.0" encoding="UTF-8"7>
<BPELSuitcase>
<BPELProcess src="proposalProcess.bpel" id="proposalProcess">
<partnerLinkBindings>
<partnerLinkBinding name="client">
<property name="wsdlLocation">proposalProcess.wsdl</property>

</partnerLinkBinding>
<partnerLinkBinding name="sendingNotification">

<property name="wsdlLocation">
http://localhost/WebServices/ch1/notification?wsdl</property>

</partnerLinkBinding>

</partnerLinkBindings>
</BPELProcess>
</BPELSuitcase>

>1o0 mpdypappa Designer ActiveBPEL, 10 apyelo meptypagng £ykatdotaons e
dwdwaciog €yer v eméktoon PDD. Avtd to £yypoago mepiéyel meplypoen Twv
TANPOPOPLOV TOV amoutovvTal Yo 10 dwokopoty g ActiveBPEL étol, dote va
extedéoel Tig avriototyeg WS-BPEL dwdwaocieg. M PDD meprypagn kabopiler
0éon tov gyypdowv WSDL mov meptypdpouvv o pépn mov UTAEKOVIOL GTNV EVOTNTO

TV ovopopov (references), OIS Qaivetol 6To 0kOA0VOO aTOGTUGHLA:

<?xml version="1.0" encoding="UTF-8"7>

<process ...>

<references>
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<wsdl location

<wsdl location

</references>

</process>

]

proposalProcess.wsdl"

_n

project:/proposalProcess/WSDL/

namespace="http://localhost/ WebServices/ch1/proposalProcessing/"/>
project:/proposalProcess/WSDL/notification.wsdl"

namespace="http://localhost/WebServices/ch1/notification/"/>

3.2.8 TpoT1TOg AsiTOoUpyiag
[Tponyovpuévac,

onuelwonke

oTL

n  WS-BPEL ypnowomnotel

O1apopeg

npodwrypapés XML, dmov 1 WSDL givon 1 o onpavtiky]. Mildvtog Tpoktikd, ovco

n ©¥w n WS-BPEL o vimpeoia, pio WS-BPEL dwdwaocia o mpénet va éxet éva

avtiotoyo &yypapo WSDL mov Oa v meprypdeel otovg merdteg . Etot, 1660 1

WS-BPEL dwdwoacioc ®g vmnpecio Kot

ol

GUUUETEYOVGEC  VLINPEGIEC  TOL

YPNOOTOVVIOL GTO TAMIGI0 avTig TG dwdkaciog eivar “ekteBepévol” oto

dwdiktvo péow tov WSDL opiopov toug.

To axo6iovBo oynuo omewovilel 1O MOPATAVEO HOVIEAO OAANAETIOPOONG

LY POLLLULOITIKAL:

Client
service

==

—»
.‘_

=

WSDL

<7l =
= definitions...

</definitions =

WS-BPEL
service

WSDL |

< Fxaml =

<definitions... Partner
</definitions> senvice
WSDL |

<= Pum| =

< definitions... Partner
</definitions = service

I

AV KOl TO SUAYPOLLO GTNV TOPOTAVE® EIKOVA OEV OELYVEL TOVG UNYOVIGLOVS TOL

kpvPovian micw oand v WS-BPEL, propei va ypnoworombBel wg Bondnua yo va
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katavonel g o vanpecio-owdikacioc WS-BPEL evtdoceton otnv peyalvtepn
ewova g ovvheTng Avong mov Ba Paciletor otn ¥pnon e EvopyNoTP®ONS PACEL TNG
g e WS-BPEL. Zvykekpiuéva, delyver 6tt 1 WS-BPEL vanpecia-dadwkacia,
ommg Ko kéBe dAAN vimpeoia, ekBEtel T Asttovpyia g péow pag demapng WSDL
KoL, EMOUEVAS, UTOPOVV VoL KANOEL amd Eva TeAdTN TOL Kol VTOC pTopet va Exel PAoel

tov tpotomov WSDL.

2NV TPAYLOTIKOTNTO, VTAPYOVV O1dpopot Tpdmot pe Tovg onoiovg Mio WS-BPEL
vanpecio-owdwkacio pmopet va kAnbel. o mapdderypa, pioo WS-BPEL dwdwacio
umopel vo. kAnbei péca amd o Al WS-BPEL owodwaocia, pe amotédecua va
amoTeAEl, avadpoKd, LEPOG MG AAANG EVOPYOTPMOOTS.

Otav dnovpyeitar o WS-BPEL vanpecia, dnuovpysiton évag WS-BPEL
opolOg(€yypao) mov ot cuvexela Ba extereotel oe pia WS-BPEL pnyovn, evo pio
OLUUETEYOVGO LIINPEGia TOV €xel YpaTel oty enéktacn PHP & SOAP Oa mpénetl va
exteheotel og o unyovny PHP. H akdéAovdn eikdva divel o ypaeikr ametkdvion g

KOTAGTOONG OVTNG:

WS-BPEL PHP

. engine - — engine )

WS-BPEL
service

partner
service

M1 N

Mio WS-BPEL unyovn owpdaler évav extedéoipo opiopd (apyeio) piog WS-
BPEL dwdwkaciog, kabng kot dAra Eyypaa, 6nwg WSDL kot XSD kot wepuévet ya
éva eloepyduevo unvopa vo {ntoet amd tov kotavailmt) g WS-BPEL dwdwaciog
mv ekkivnon] ™¢. Otav éva té€toto0 pMvopo @Tével, onuovpyel €va oTiyudTLmo
(instance) tng OwdKaciog €KTEAEONG KOU OAANAETIOPE LE TG GCLUUETEYOVOEG

VINPEGIES, OTMG TEPLYPAPETUL GTOV OPICUO TG SAOIKOGTOG
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3.2.9 H dopn evog apxeiou WS-BPEL

‘Eva. WS-BPEL apyelo emiyeipnolokng oOwadikociog Oevkpvilel wog va
ovvtovifovtor ot aAANAEMOPAcELS LETOED €VOC TPEXOVTOG TTAPUOELYLOTOG OVTNG TNG
dldkaciog Kot TV GUUUETEXOLGOV VINPESIOV. H mapdypapog avt aoyoAeital pe
doun, evog WS-BPEL eyypdeov, mop€yoviag o GOVIOUN TEPLYPOPT] TOV TIO
onuavtikov sopav e WS-BPEL yAdooog.

Ipagpikd, n yevikn dwpBpwon evog apyeiov piog WS-BPEL dadikaciog pmopet

va. potael Kanwmg pe to akoAovbo oyruo:

<process...>

<partnerLinks>

</partnerLinks>

<variables>

</variables>

<faultHandlers>

</faultHanders>

<sequence>
<receive.../>
<invoke.../>

<reply...>

</sequence>

</process>

Onwg @aivetor oy ewova, &vag WS-BPEL opiopdg avtimpocomedel €va
&yypapo XML mov mepiéyer WS-BPEL yAwoowd tufipata mov ektelohv T Aoy
dwdwaocio. 'Evag WS-BPEL opwopog, xabmg xar opopéva GAAa £yypopo Tov
oyxetilovron pe t dwdkasio opiopol ypnopomroovvtal ot cvvexew oe pior WS-
BPEL unyavn xotd tnv omoia 0 opiopdg e dadikaciog 0o mpémel va, eKTEAECTEL.

Ed® mapatiBevior ov mo onuaviikoi WS-BPEL tuniuata mov ypnoiponotodvton

katd Tov kabopiopd WS-BPEL opiopoti:

74



WS-BPEL tpipa

Ieprypaon

process

partnerLinks

variables

faultHandlers

sequence

flow

receive

invoke

Avtd eivor to otoryeio pilo evog opiopov piog WS-
BPEL dwodikaciog kot ypnoHoTolel yopaKTnpIoTiKd yio Vo,
ONA®cEL apkeTd namespaces mov oyetiCovior pE TNV
dwdkaciog

[Tepiéyxer éva obvoro partnerLink otoyeiov. Kabe
partnerLink otoyeio waBopiler 1t oyéomn petaEL NG
VINPEGLOG-01001KOGT0 KOl TMV GUUUETEYOVGAOV VINPECIDV.

[Tepiéyer éva obvoro ortoyeiov petafintov. Kabe
tét010 otoyeio opilel o petafinti mov ypnoyLonoteital
oo TN JdtKacia.

[Tepéyel xeP10TéG GEAALOTOV TOL TEPLYPAPOVY TIG
evépyeleg mov mpémel vo. ANeOodv ¢ amdvinon oTig
dvoAettovpyieg mov eVOEYETOL VO TPOKOWYOLV KATH TNV
ektéheon g Sadikaciog.

[Tepiéyer pla M meplocdTEPES OPACTNPLOTNTEG TOV
ektehovvTol M pio pHetd v dAAN, OT®G TPOKVITEL KATA TV
KOTOOKEL. Xg  éva  TePIMAOKO  oevaplo,  SLIPOPES
akoAovbieg tomg evrayBovv ota tunuata flow, Ta omoia
EMTPETOVV GLYYPOVIGUO KO GUYYPOVIGHOG.

Evepyomoiet  tov  ovyypovioud  petad TV
dpacTNPOTATOV oL 7oV Ppickoviol PEGOH GE OVTO TO
tunpa. Mo mapaderypa, propeite va EeKvioete vo KOAEiTe
OlpopeS  dPACTNPOTNTESG  TOVTOXPOVO,  EMITPEMOVTOG
eEOPTNGELG GLYYPOVIGLOD HETAED TOVG.

Aopupdver  éva  pnvopa  omd [0 GLUUETEYOLGO
vanpecio-neAdtn. Xvvnbog, M OpaocTnpOTTO  OLTH
XPNOOTOEITAL Pe TNV XOpaKTNPLoTIKO createlnstance va
glval vou(yes), mPOKEWEVOL va. apyiCEL 1 EMLYEPTCIOKTY|
dwdkacia.

KoAel v ovppetéyovoa vampecio mov opileton amd
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T0 YOpOKTNPLOTIKO partnerLink g dpactnproTnToC.

reply 2TéAveEL Eval IMVOUOL OTAVINONG OTO OUTNUO. TOV €XEL
AGBel n dpactnproTTO oG, VIToBEToVTOS OTL 1 Asttovpyia
invoke glvot g popeng request-response.

assign [Tepiéyet ta Levyn amd (from) ko wpog (to) TvAtyuévo
oe éva otorelo  avtiypaeng (copy), 1Ta  omoia
YPNOOTOOVVTOL YOl TNV EVNUEPOCT TOV TIUAV TOV
HeTaPANTAOV OV £X0VV 0PLoTEL GTO TUN O LETOPANTES.

If Emutpéner va mpootebel Aoywkn OakAdadmong otnv
dwdwkacio. Me tn yprion évBetwv otoyeinv elseif kot va
mpoopeTikd else otoryelo, umopeite vo opicete €vav M
TEPLGGOTEPOVG  OpOovG  OloKAGdwong  evtog g if
dpaoctnprottog. Na onpelndel ot ta if/elseif/else ivor véa
otoyeio otv  WS-BPEL 2.0. Awgopetikd, otnv
BPEL4WS 1.1, ypnowomotovvtat To switch/case/instead.

wait Opilel pntd otV vanpecio TOGO Vo TAPAUEVEL 1] UEXPL

TOTE VO TOPAUEVEL AOPOVNIC.

throw Pnté piyver éva ovopoticpévo AaBog oto ecwTEPKo
™G EMYEPNOOKNG  OldIKACioG. Mmnopobv  va
xpnoonombovv T TPOOLPETIKA faultVariable

YOPOKTNPIOTIKA Yoo vo kaBopiotel pio petafAnt pe ta
otoyeio opaiparoc. ‘Eva tétolo ocpdipa Bo mpénel va to
SwyepiCetar €vag eumnpétnone ceaiudtov mov opileton

evtog Tov tpunpoatog faultHandlers.

To mapaderypo oy moapdypago mov akolovbel deiyvel Tov TpdTO YproNg TV

avotépo WS-BPEL tunudtov og évav opiopd pog WS-BPEL dwdwaciog.

3.2.10 Napadeiypa WS-BPEL opiocpou
Ag voBéocovpe 0Tt ypetdleTan va kataokevdcovpe évav optopd picg WS-BPEL
dwdkaciog 1 omoio o EMCTPEYEL TIC OMOUTOVUEVEG TANPOPOPIES GYETIKA ME Lol

mopayyera. [a Adyovg amiovotevone, 1 WS-BPEL dadikacio mov avaeépetor oe
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ovtO TO TUNUO B0 aAANAETIOPA HE plo HOVO GLUUETEXOVCO, VINPESion Tov OBa €xet
viomomBel Pdoer g yYAwooag PHP. Ewwdtepa, 1 dadikosio Bo a&lomomoet v
poOrderDocService ovppetéyovca vanpesio. H poOrderDocService vanpecio
EMOTPEPEL OAOKANPO TO EYYPOPO PO TOL 0OioL TO pono &ivar ico pe avTd TOL EYEL
KkaBop1oTel GTO UNVLLO CUTAHUOTOC TTOL £XEL TOPUANPOEl amd ToV TEANTN.

‘Etol, o¢ avtd to mopdostypo yivetor m vmobeon OtL dgv vmdpyel Aoyikn
dwkAdowons ot WS-BPEL dwndwkacio, dedopévov 0Tt €yl pot TOAD amAn dopn — 1
pUoVN TANPOPOPIN TOV EMGTPEPETAL CGYETIKA e TNV CLYKEKPILEVN doun Bo eivon to
GUVOAO TOV EYYPAPOL TTOV AVIUTPOCSHOTEVEL QLTI TN GEPAL.

Zymuotikd, To Topomdve oyédlo umopet va potdlel g €ENG:

WS-BPEL service partner service
1 p <7xmi> 2 P <Pxml= <?php
client =< definitions... =definitions... class {
3 —
partner < </definitions= ——————— < /definitions = —
service 4 P>

Ta Ppota g ekdvag, amd TV onTIKn Yyovia tov mapadeiypatoc g WS-BPEL

ddkaciag, etvar :

® Biuo 1: H WS-BPEL dwdwacio Aappdvel éva pvope otipoatog ond v
GLUUETEYOVGO LIINPEGTO TEAATN. AvTo YiveTton pe T Porfeta g Aappdvovsag doung
g YAdwcsoag WS-BPEL. v mpaypoatikotnta, avtd givol 10 Tp®d@To Ppo 6ToV KOKAO
Comg evog mapadetypatrog pag WS-BPEL dwdwaciog, dedopévov Ot éva vée
otiyuiotowo (instance) Tng ENYEPNCLOKNG dtadikaciog dnuovpyndnke dtav eAnedn

éva pvopa omd aitnpo Tov TEANT.

* Bipa 2, 3: H eniyepnoiokn d1od1tkocio KOAEL TNV GUUUETEXOVGO VINPEGIN TOV
&xel dnuovpynbei oe yhwoca PHP. To otypotumo avtd Paciletor oty mapadoyn

pwGg  ovyypovng Asrtovpyiag aitnong-omdkpiong (request-response) UETOED TNG
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dladikaciog kol Tov TeEAdT. Avtog ivat o AOYog Yo Tov omoio Ta dvo Pripota 2 Kot 3
pmopel vo. EQOPUOCTOLV pe TN ¥pNom (og eviaiog kinong (invoke) oty WS-BPEL
dwadkacia.

* Bipa 4: H emiyepnotokn 01a01Kacio amovid 6To aitnpo Tov TeAdtn mov Eyet
yiver 6to Brjpa 1. I'a va yiver avtd, n dpactnpomta andvinong (reply) pmopel va

YpMOoTomOel.

Onwg eaivetarl kol and 1o mapandve otrypudtono, 1 WS-BPEL dwdwkocio wov
anewkoviletal oto oynua Bo mpémel vo TEPIAAUPAVEL TOVAGXIGTOV TIG AKOAOVOES TPELG
OpACTNPLOTNTES:

* AMym

* Kwmon

® Ambvinon

IIpwv mpoywpnoovpe otov opwopd g WS-BPEL dSwdwoociog Opwmg, og
eetdoovpe 1o Eyypagpo WSDL mov Ba pumopovoe va ypnoiponombei yuo va ekbéoet

TNV LANPEGLO-O1001KAGTI0 VTN GTOVS TEAATES TNG.

<?xml version="1.0" encoding="UTF-8"?>

<definitions name="polnfo"
targetNamespace="http://localhost:808 1/active-bpel/services/

polnfoService.wsdl"
xmlns:tns="http://localhost:8081/active-bpel/services/

polnfoService.wsdl"
xmlns:plnk="http://schemas.xmlsoap.org/ws/2003/05/partner-link/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:ns2="http://localhost/'WebServices/wsdl/poOrderDoc"
xmlns="http://schemas.xmlsoap.org/wsdl/">

<import namespace=""http://localhost/WebServices/wsdl/poOrderDoc"
location=""http://localhost/WebServices/wsdl/
po_orderdoc.wsdl" />

<types>

<schema attributeFormDefault="qualified"
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elementFormDefault="qualified"
targetNamespace=
"http://localhost:8081/active-bpel/services/polnfoService.wsdl"
xmlns="http://www.w3.0rg/2001/XMLSchema">
<element name="polnfoRequest">
<complexType>
<sequence>

<element name="input" type="xsd:string"/>
</sequence>
</complexType>
</element>
</schema>
</types>

<message name="polnfoResponseMessage">
<part name="payload" type="xsd:string"/>
</message>

<message name="polnfoRequestMessage">

<part name="payload" element="tns:polnfoRequest"/>
</message>
<portType name="polnfoPT">
<operation name="getInfo">
<input message="tns:polnfoRequestMessage"/>
<output message="tns:polnfoResponseMessage"/>
</operation>
</portType>
<plnk:partnerLink Type name="polnfoLT">
<plnk:role name="polnfoProviderRole">
<plnk:portType name="tns:polnfoPT"/>
</plnk:role>
</plnk:partnerLinkType>
<plnk:partnerLink Type name="poDocLT">
<plnk:role name="poDocProviderRole">
<plnk:portType name=""ns2:poOrderDocServicePortType'/>
</plnk:role>
</plnk:partnerLinkType>

</definitions>
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To mo evdwpépov mpdypo mov TPEmel Vo ONUEIWOEL GYETIKA LUE TOV TOPATOVE®
optopd WSDL eivor 611 dev mepiéyel kovéva deopevtikd tunuoe (binding) ovte
tunpato venpectdv (service). H WS-BPEL pnyovn 8o mapd&el avtode toug optopong
EUUECMOC, TOPEXOVTAC E£TOL TNV VLANPECIO-TEANTN HE TIC OMOLTOVUEVEG OEGUEVTIKEG
(binding) TAnpopopiec.

‘Eva dALo onpovtikd mpdypo mwov mpénet va onpeiwbel edm givatl 6t n ovotépw
WSDL swedymyet éva aAlo €yypago WSDL, omiadn to po_orderdoc.wsdl, to omoio
neprypaeet v poOrderDocService cuppetéyovosa vinpecio.

To po_orderdoc.wsdl éyypago kaBopiler to poOrderDocServicePortType tOmo
0vpag (portType) mov ypnoomoteitor 610 TOPATAVED EYYpapo Katd Tov Kabopiopod
OV cVppETEXOVTOG TOTOL BOpac poDocLT. Avti 1 cvppetéyovsa cvvdeon THmov poll
pe v onepolnfolL T, n omoia ypnoyonoteital yio vo avamapiotd v aAAnAeniopoacn
petalh g enyelpnolokng ddkaciog kot v eEuANPETNOT TOV TEAATY), GTY GUVEYELL
YPNOCLOTOLOVVTOL Y10l TOV OPIGUO GLUUETEXOVGAOV GLVOECEMY GTOV oplopd g WS-
BPEL dwdwaciog mov avaideTon KaTOTEP®.

Topa mov €xer e€etaoctel péoo and to &yypapo WSDL n meprypaen e WS-
BPEL dwndwkaciog mov ameikoviletal omnv mponyovuevn €wova, Npbe n otiyun va
e€etaotel 0 oplopodg g idwag g WS-BPEL dwadwkaciog. ' Toug 6komodg avtig g
ocv{ntong, o opiouds-éyypoaeo ™s WS-BPEL dwdwoascio dtoupeiton 6 KOppdTia,
KkaBéva amd to omoia eEnyeiton AETTOUEPDC.

Onog ko k60e dArog opiopuds WS-BPEL dwdwaociag, apyiler pe 1o ototyeio
process mov amotedel v pila tov dévipov XML, opiloviag g yopaKTPIoTIKd ToL

namespaces mov oyetifovrat pe  dadtKacio:

<?xml version="1.0" encoding="UTF-§"?>
<process xmlns="http://docs.oasis-open.org/wsbpel/2.0/process/
executable"
xmlns:nsl=
"http://localhost:8081/active-
bpel/services/polnfoService.wsdl"
xmlns:ns2="http://localhost/WebServices/wsdl/poOrderDoc"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
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name="polnfo.bpel"

—n

suppressJoinFailure="yes"

targetNamespace="http://polnfo.bpel">

X1 ovverew, gleayovtol ot opiopoi WSDL mov ypnoipomotovvior 6tov opiopo
mg WS-BPEL. Ewwotepa, esodyetar 10 €yypoaeo WSDL mov meptypdest 1
dwdkacio yo toug meddteg kot 1 WSDL mov meprypdopet ) poOrderDocService

GUUUETEXOVGO VTN PECTNL

<import importType="http://schemas.xmlsoap.org/wsdl/"
location="wsdl/poInfo.wsdI"
namespace=
"http://localhost:8081/active-
bpel/services/polnfoService.wsdl"/>
<import importType="http://schemas.xmlsoap.org/wsdl/"
location=
"http://localhost/WebServices/wsdl/po_orderdoc.wsd
1"
namespace="http://localhost/ WebServices/wsdl/poOrderD

oc"/>

E&etalovrog 10 mapoamdve amdomacuo, iomg vo  avopoTiEcTE Yot TO
yopaxtnplotikd location mov €xer oyxéon pe v WSDL meprypaen g WS-BPEL
dwdkaciog dev mepEyel TANPN dladpour| Tpog to Eyypao. To yeyovog givar o1t avtd
10 Tapadelypa vTobéTel 6TL 1) dadtkacio Bo avartuydel oe pia unyovn ActiveBPEL, 0
omoia, OTMG Kol 1) U)oV TOV AVATTUGGETOL GTIV TOPOVGH OTAMUATIKY, VTOOETEL OTL
10 apyeio wsdl propet va Bpiocketor péoa oe éva axelo dpdong émov Ba Ppickovrat
oo ta apyeia bpel ko wsdl. To emdpevo Prpa sivor va kaBoptoTovV 01 GUUUETEYOVCES
oY£0EIC TOV EKTPOSOMTOVV TS oxéoelg petaéy g WS-BPEL Siadwacio kot tovg

GUUUETEYOVCMV VITNPECLOV TNG:

<partnerLinks>
<partnerLink myRole="polnfoProviderRole" name="polnfoProvider"
partnerLinkType="ns1:polnfoLT"/>
<partnerLink name="poDocRequester"
partnerLinkType="ns1:poDocLT"
partnerRole="poDocProviderRole"/>

</partnerLinks>
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Xmv evotto TOV GLUUETEYOVSOV cuvdécewv (Partnerlinks), opiotnkav dvo
ouupeTéyovoeg cuvoéaels. H mpmdtn mpocsdiopilel  oyéon HeTa&d g Stodikaciog Kot
tov weAdtn ™e. H devtepn mpocdopiler  oyxéon petalh g dwdikaciog Kot Tomv
GUUUETEYOVGMV LI PECLAOV.

Av Bopdote amod 1o kepdioto 1, 1 arovoio Pynung TponyoHUEVNC KOTAGTOONG TG
vampeciog (statelessness) eivor pio omd 115 Pacikés apy€g TOL VANPEGLOGTPAPOVS
TPOYPUUUOTIGHOD, YEYOVOS TOV GNUOIVEL OTL 01 VIINPEGIEG eV TNPOVV TNV KOTAGTACT
TOVG GE ML GLYKEKPEV Opaotnpdtta. Onwg avagpépnke, mpoypappatiloviog
tétoleg vnpecieg evhappvvel v yorapn cOLELEN, TNV EMOVOYPTCLUOTOINCT KoL TV
ouvbeon. Qotdco, dtav cuvdvdlovtor vanpesieg oe pa epappoyn SOA, mbovotato
Vo eVOLOQEPEL 0 OYEOIOGUOG Kol LAOTTOINoN oG Avong mov va vrootpilel pviun
TPONYOVUEVNS KOTACTOONG OTIS OAANAEMOPAGES HETAED TOV  GUUUETEXOVC®V
vanpeocwdy. o v emitevén avtov tov otoYov o WS-BPEL, ypnoyomotovvrot
peTAPANTEG. TNV emoOpevVn evOTnTO TOV HETOPANTOV (Variables), pmopobv va opiotohv
petafAntég mov otn cuvéyela Ba xpnoomonfovv yio TNV amoBNKELGT TANPOPOPLDOV

Yo TV Kotdotoon HETAE) TV AAANAETIOPACEDY TOV SLOOIKAGLOV:

<variables>
<variable messageType=
"ns1l:polnfoRequestMessage" name="polnfoRequestMessage"/>
<variable messageType=
"ns1:polnfoResponseMessage"
name="polnfoResponseMessage"/>
<variable messageType=

_n

"ns2:getOrderDocInput" name="poDocRequestMessage"/>
<variable messageType=
"ns2:getOrderDocOutput” name="poDocResponseMessage"/>

</variables>

Topa Eekvd 0 kKaBoplopodg g dpactnplotTTos sequence, n onoio avabéTel oy
WS-BPEL pnyavn va Eekivioetl Tnv dadoyikn enegepyacio Tmv dpacTnploTnIov mTou

Bpiokovton £vBeteg péoa oe avTV.

<sequence>

H mpot dpacmmpiotnto mov omacyorel v pnyovhy Kotd tnv akoAiovdio

sequence eivar n “Ayn” (receive), n omoio Kabopilel v cvppetéyovso cHvoeon
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partnerLink mwov mepiéyxer to myRole, to omoio ypnowomoleiton v vo Anedel Eva
pvopa aitmong and o vanpecio-teddtn. To amotélecpo tov punvopaTog aitnong
(oto  mapddetypo pog Oo  eivor to  Tunuo  payload) 0o mepdost  omnv
polnfoRequestMessage petafAnt mov £yl 0ploTeEl GTO YOPAKTNPIOTIKO UETOPANTIG

(variable) tng opactnploTTOG receive:

<receive createlnstance="yes"
operation="getInfo"
partnerLink="polnfoProvider"
portType="ns1:polnfoPT"

variable

polnfoRequestMessage"/>

Onwg o@oivetor amd 10 Topddetypo, TO YopoKTnplotikd createlnstance tng
dpacTnproTNTaG receive £xel oplotel o “yes”, yeyovog mov onuaivel 6Tt AGKNOT VTG
™G OpacTNPLOTNTAG B0 ONUOVPYNGEL TO GTIYUIOTVTO TG EMLYEPTOLOKNG SLOOKOGING.

2TV TPOYUOTIKOTNTA, YPNCUYLOTOLDVTAG TO XOPUKTNPLoTIKO createlnstance pe
receive 1 pick dpactnpdmrta €ivar 0 pOVOG TPOMOC HE TOV OmOio Umopeite va
onuovpynoete éva otrypudtono piag WS-BPEL dwadikaciog.

> ovvéyela, avtrypdeete v afla Tov ototyeiov g €166d0v (input), To omoio
etvan évBeto oto XML xoppdtt mov mpaypatoromdnke oty polnfoRequestMessage
petafint), oty  €odo  (output) 1 omoie eivor TO TUARUO.  pono NG

poDocRequestMessage petafAntig, 6mmg eaivetol TopaKaTm:

<assign>
<copy>
<from part="payload" variable="polnfoRequestMessage">
<query>nsl:input</query>
</from>
<to part="pono" variable="poDocRequestMessage"/>
</copy>

</assign>

Topa pmopet va xinbei n  ovppetéyovca vmnpesio poOrderDocService,

YPNOLOTOIDVTAG TNV dpacTnploTNTa KANonG (invoke), OTmg paivetol TopakiTm:

<invoke inputVariable="poDocRequestMessage"

outputVariable="poDocResponseMessage"

operation="getOrderDoc"
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—_n

partnerLink="poDocRequester"
portType="ns2:poOrderDocServicePortType ">

</invoke>

Ed® xabopileton 1 poDocRequestMessage petafinty, mov €xel Stapoppmbel amd
10 mponyobuevo  Prua,  ©¢  petaPAntny  €w6o6d0v Kot KoBopiletor M
poDocResponseMessage petafinty, ®¢ 1 petofAnty €660V oV AVOTEP®
dpactnpronta kAnong (invoke). A&ilet va onuewwBel O6t1 10 YOPOKTNPLOTIKO
Aertovpylag (operation) tng opactnprotnrog £xel oplotel oe getOrderDoc, m omoia,
etvar 0 6vopa g Aettovpyiag (operation) mov €xel opiotel 610 po_orderdoc.wsdl
WSDL éyypago mov meprypdpet v poOrderDocService vanpeaia.

Eivor onuoavtikd va yiver kotavontd Oti pior GOPUETEXOVGO VANPEGIO TOV £)EL
KAnOel xoatd ™ Odpreln TNG EKTEAEONC TG OLOIKAGTOG, EVOEYOUEVMG VoL EIvol Kal M
o pio dwdwacio-vmmpecio WS-BPEL. Xe po tétown mepintmon, n untpikry WS-
BPEL dwdwkacio ypnoonoteitot Yo vo TePtypayel S10oVVOPLOKES AAANAETIOPACELS
EMYEPNOOKNG StadKaciog Tov ektehovvion pésm WSDL dtacuvoéoemy.

MoAg ohokAnpwBel oty N dpactnprotnta “kAnons”’, n poDocResponseMessage
petafintn £000v o TPEmEL VoL TEPLEYEL TO UNVVUO-OTOTEAEGLOL TOV EMICTPEPETOL OO
v ovppetéyovca vanpecio poOrderDocService. IIpotod opiotel 1 dpactnpidotra
“amdvinong” (reply), n omoia 6o ohokAnpdacel v Asrtovpyia mov Apylce amd TV
dpactnpromra “Ayng” (receive) mov opiletar katd v Evapén g akoAovbiog, Ha
npénel  va  aviypayete v afla  tov  pépovg doc g petafAnTng
poDocResponseMessage oto pépog tov payload 1ng polnfoResponseMessage

petaBAntg. ‘Evag tpomog va yiver autd eivat og e&ng:

<assign>
<copy>
<from>$poDocResponseMessage.doc</from>
<to>$polnfoResponseMessage.payload</to>

</copy>

</assign>

Topa pumopei va opiotel 1 Spacmpiotta “andvinong” (reply) mov 6a oyetileTon
pe v dpactnprotta “Ayng” (receive) mov elye oprotel katd v €vapén g

axoAovbiog:
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<reply operation="getInfo"
partnerLink="polnfoProvider"
portType="ns1:polnfoPT"
variable="polnfoResponseMessage"/>

</sequence>

</process>

H dpactpiomra «andvinone» sivon n tedevtaio oe avtd 1o WS-BPEL apyeio.
Metd and avt ™ dpacTnplOTNTa, UITOpEite pNTd Vo TEPUATIGETE TNV aKoAlovBio kot
ot ovvexeln v odkacio. Onwg avaeépnke, n avotépm dwdkacic, apov £xet
avantuydel oe pio WS-BPEL pnyovr, ekteleiton 0tov évag meldtng otédvel éva
pvopa-aitpa. To pqvopa aitnong mpénet va mepiéyet to "pono"” tov omoiov 1 aéia
€xel TMEPAGEL OTN OLVEYEW OV KANON 1TNG OLUUETEYOLGOS  LINPECING
poOrderDocService péca and v dwdkacio. H poOrderDocService vanpecia, pe
oelpd G, EMOTPEPEL TO GUVOMKO "po" €yypapo pe v kabopiopévn petofintm
"pono". H dradikacio emoTpépel 6T GUVEXELL TO EYYPOPO GTOV TEAATT) TOV EPTIOEE TO

OTIYIOTLTO TNG O dIKAGTOL.

3.2.11 Ala@opég PE poéG epyaciag oe TTAéEypaTa’

Ot Poéc epyociog oe mA&ypata dapépovyv amd TG "Kavovikés" poéc epyociog,
OTMG Ol POEG TV EPYOCUDY TOV EMYEPNCEMVY 1N Ol poég epyaciag tav Tunuatav IT
TOV ENYEPNOE®V, KUpIwg ota e&Ng onpeia:

®* Mviun mponyovpevng Kotaotoong e vanpeciog: Ot dpactnplotnTeg TMV
podv epyaciog o MAEYUO OLVOEOVTIOL GLYVA We VANPEciec mov “Bupovvion” TV
TPOMYOLUEVT KOTAGTACN (PO epyaciog oe VINPEsieg TAEYHOTOC), VD Ot GAAES POEg
gpyaciag oyetiloviar Kupimg He TNV KANOTN TOV VINPECIOV TOL 0V “Bupovvtar” v

TPONYOVUEVT KATAGTACT(POEG EPYUCING OE VANPEGIES O10OTKTVOV)

11 http:// www.gridworkflow.org/snips/gridworkflow/space/Grid+Workflow
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® A&wmotio: Xe évo TAEYIO Ol VTOAOYIGTIKMV TOPOL UTOPEL VoL AmoTOYOoVV KATH
™ O1dpKel TOL YPOVOL EKTEAEONG TNG PONG epyacioc. Avtd mpémel vo Aapupdveton
voyn amd mpoNyUEVEG TEXVIKEG Olayeiptong PAAPNG pong epyaciov (m.y. onueio
eAEYYOL TNG PONG epYACiag Kl AvAKTNOT, TOPAKOAOVONGN KTA.)

® Amno6doon: ‘Evog amd toug 6TOX0VG TOV VITOAOYIGHOV G€ TAEYHO Evat 1 ToPOoyN
VYNNG amOO0GNG VTOAOYIGTIKNG 1oYVOGC. L2G €K TOVLTOV GE POEC EPYAGIiag 6€ TAEYHOTA
mpémel  kovelc vo  aoyoAnbel pe v pecwteio/dwnyeipion  moOpwv, pE TNV
xpovodpopordynon (e€lcoppOTNoN  QOPTIOL), Kol HE KOTOUVEUNUEVEG EPUPUOYES
(parallel computing).

3.3. Mnyavég ektéheong poov gpyacioc BPEL
Aoywo etvar, dpo v mpotvmonoinon g BPEL va gpeavifovror peydieg
etapeieg mov va mpoomaBodv vo kepdicovv pepidlo NG ayopds TV UNYOAVOV

extédeonc BPEL. Mia cuAdoyn unyoavov sivat 1 €Eng:

¢ IBM BPELA4J (http://www.alphaworks.ibm.com/tech/bpws4j)

* IBM WBI Server Foundation (http://www.ibm.com/software/integration/wbisf)

® Oracle BPEL Process Manager (http://otn.oracle.com/bpel)

¢ Collaxa BPEL Orchestation Server (http://www.collaxa.com/)

¢ OpenStorm ChoreoServer (http://www.openstorm.com/)

® FiveSight PXE (http://www.fivesight.com/pxe.shtml)

® Active Endpoints ActiveWebflow Server (http://www.active-

endpoints.com/products/activewebflow/index.html?wiki)
®* ActiveBPEL Open Source BPEL Engine (http://www.activebpel.org?
wikipedia)

® bexee BPEL Execution Engine (http://bexee.sourceforge.net )

® Twister
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210 OTIKA TOV PNYovAOV o0TOV Etval OTL AvaveDVOVTOL GUYVA Kal 0Tt papuolovv
ora TG mruxég tov mpotdmov g BPEL kdBe @opd mov avavemvetor. Qotdco,
amalIToOV PEYAAOVS VTOLOYIGTIKOVS TOPOVS KOl UPKETI] UVIUI] TPOKEUEVOVL VA
pmopovv va Tpégovv. Katt této1o kabiotd amoyopeutikd 10 YEYOvOg VoL LITOpovv Vol
EVOOUUT®OOVV GE GUOTAUOTO TOALATAMV YPNOEOV N Kol €EEOKEVUEVNC YPNONC.
Amattodv eEumnpemTéC TOL Bl CNKMOVOLV LOVO LTI TV VANPECIQL.

[Ipog 0V 6160 TG CVYYPOVIG EMKOWVMOVING LANPECIDOV, 1 OUTAMUATIKY OV
delyvel Ot pumopel vo vap&el mo ypnyopeg Avoelg kar epappoyés g BPEL. Avtod
oLUPaivel 10Tl GTNV SITA®UOTIKY XPNCILOTO00VTOL EPYOAELR TOL OTOin £fvat TOAD 7O
KOVOUPYL0, Ot0 TO. TEMAUANLOUEVO GUGTILOTO TOV YPNGUYLOTOOVV ot gToupeiec. g ek
TOUTOV, O KOMOIKOG TOV UNXOVAOV OVTOV OTOTEAEL ONUOVTIKG KEQAAOLO Yol Vo
Eavaypaptel amd v apyn. Onwg amodeikvieTon amd TV SIMA®UOTIKY), OU®G, KATL
TETO10 £)YEL TEPAGTIOL OPEAN.

Axopa kot  ActiveBPEL, n omoia givor ovolytod Aoyiopikov macyel amd To
TOPOTAVE® UEWOVEKTHUOTO. XTO OPVNTIKA, OE, TOV VTOAOITOV GLYKATOALYETOL TO
KOGTOG OV YperdleTal va KoTafaiel pio emyeipnon 1 okOpa Kol €vog 101MTNG Yo Vo

ayopdacel pio doga ypriong.
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4. Epyaieia

4.1 Eykotdotoon TOV Epyarei®v
o v viomoinon g €PUPUOYNG YPEWBCTNKE 1 EYKOTACTOON TOV TOPOKAT®
gpyareiov: Java, Tomcat, Axis, Eclipse & Vtd-xml. Ilapokdto mopotiBetonr po

eneENyNoN TOV EPYOAEI®V QVTMV.

4.1.1 Java Development Kit (JDK)

4.1.1.1 'Exdoon tov JDK
H éxdoom tov JDK mov ypnopomombnke ftav 1 JDK 6 Update 16 with Java EE, av
Kot vo onueimbel 0Tl oe WOAAEG mEPWTOGELS avaykaotikope (Adym ocvpPatdtmrog) vo

emPardovpe petdopaon oe neptpdiiov JRE 4 kot 61 JRE 6.

4.1.1.2 Eykatdotoon
H Java elval po yYA@GGo TpoypoppaTicHod Tov avortoyOnke apywkd omd Tov
James Gosling ot Sun Microsystems kol kvkAo@opnce 1o 1995 wc éva Pocikod
ovoTaTkd TG TAateopuag Java Sun Microsystems. H yAdooa avtiel peydro pepog g
ovvtaéng g and v C, adAd £xel éva amAoVOGTEPO OVTIKELEVOSTPOPES LOVTEAD KOl
Mybtepec younAov emmédov epappoyéc. O epappoyég Java petagpdlovior 6€ dVAdTKO
kaowa (bytecode - apyeio class) mov pmopel va Aettovpyei e omoladnmote Java Virtual

Machine (JVM) ave&dptnta amd v opyLteKTOVIKY TOV VTOAOYIGTY.

Elvar plo amd 11c Mo yvootéc YADCGEG TPOYPOUUUOTICHOD, HE TAPA TOAAES
Aertovpyleg ko pe dvvotdTNTEG OV CLVEXMS avEdvoviat. Emiong mpooeépel érotpeg
GUVOPTNOELS Ol OTTOIEG OLEVKOAVVOVY TTOAD TNV AVATTLEN YPNYOP®V EQPOPLOYDV, APOD M

VAOTOINOT| TOV £TOUMV OVTOV GLVAPTHCEMY PEATIOVETAL CLUVEXDC.

Eniong, n Java amotelel mAéov v YADGGO TPOYPOUUOTIGLOD TOL XPNCLOTOLEITOL
OTIS TEPLOGOTEPEG VANPECIES OOIKTVOV, KLPIWG YOPY OTNV €VKOMO NG KOl GTNV

TayHTNTO TOV TPOYUOTOTOLEL TIC {NTOVEVES SLOOIKOGIES.

[N va ypayet kot va petayrotticet kaveic kodika oe Java Oa mpénet vo katePdoet
™V €kooy Tov KIT oviamtuéng Aoyispukobd oe Java amd MV 16TOGEMOA

http://java.sun.com/javase/downloads/index.isp.
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4.1.1.3 I'ati ypnowpomomOnke | Java
Xpnoiponomooape tnv Java yia tovg €E1g AOYoug:

* Eivar ypriyopn
® Eivow gbxoln
® Tlapéyetl €Toleg XpNOLES GLUVOPTNOGELS

® Mrnopei vo emextobel pe emmiéov PifAodnies 1 apyeio jars mov eumepiEyovv

érolpec KAAGELS, Ommwe avtn ¢ vtd-xml

® O ebummpemtéc Tomeat kot Axis mopEyovv PeEYOADTEPT CLUPATOTNTO GE QLT

NV YAOGO amd 0TOdNTOTE GAAN YADGGA.

4.1.2 Tomcat

4.1.2.1 'Exdoon tov Tomcat

H éxdoom tov Tomcat mov ypnoyoromOnke eivon n 4.1.40.

4.1.2.2 Eykotdotaocn tov Tomcat

O Tomcat etvar puo servlet unyavn|. Ta servlets givon e10uco0 TomoL Java epappoyéc,
ol omoieg evompatdvovtal oe €101KoVg web servers, Tovg vrodoyeig twv servlets M
oA Tig servlet-unyavég. O Tomceat elval AOYIGHIKO OVOIKTOD KOOWKO KOl KOT
oLVEmEW O  omolooonmote  umopel  vo  to  kotefdoer  omd T oeMoa

http://tomcat.apache.org/ Kot vo 10 £YKOTAGTNCEL

4.1.2.3 INoti ypnoponomOnke o Tomcat
Xpnowonowovpe tov Tomcat wg HTTP server, oniadn o¢ po TAATQOpHO TOV

nePEYEL KAAOELS Yo TV vtootnpién tov servlets. Ta Oetikd otoyyeia Tov ivar Ot

® Agv koALGEL Otav hOst kaTL £va servlet.

® Ymrootmpilet Tig mpodiaypaéc acpaieiog tov J2EE.
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® Eivat évog moAvvnpoatikog eEummpetnTie.

INo va eykatoactadel, kotefdlovpe v zip emdoyn (light distributions for JDK 1.4
or later) amd 1t oeAida http://tomcat.apache.org/ kol v TpE€YoLUE TTNYaivOovTOS GTOV
@axkelo Omov eykataotdOnke otov @akeAo bin kol Tpéyovpe To startup.bat. A@pov
Eexwvnoovpe Vv vanpecia, pmaivovpe otn oeiida http://localhost:8080/index.jsp (1

okéto http://localhost:8080/) 6mov Bo mpémer va gpeavifetor m apyikn ceAda TOL

Tomcat.

4.1.3 AXIS

4.1.3.1 'Exdoom tov Axis

H éxdoom tov Axis mov ypnopomromcope eivon n Axis-1.4.

4.1.3.2 I'evika ywo. tov AXIS
O Axis givar pio SOAP pmyovi.

Ti onuaivet SOAP pnyovn; Eivar éva 6hvolo amd KAAGELS, 01 omoieg O1eVKOAHVOUY
mv avantuén tov SOAP epapuoydv gite amd ™ peptd tov e&uanpety €ite amd ™

HepLd Tov TEAATY).

INoarti gperaletar pa SOAP unyoavn; O okomdg tv web services gival va TapEyovv
Ho TAATQOPLOL OVEEAPTNTY YAMGOOS TPOYPOUUATIGHOD Kol AEITOVPYIKOD GLGTHUATOC.
Avtd emtvyydveton pe ™ Pondeia tov mpwtokdAlov SOAP (Simple Object Access
Protocol), 10 omoio emutpémel o pio €QOPUOYN TEAATN VO KOAEGEL O LINPECIL
JOIKTVOV aveENPTNTMG YAMGGOS KOl AEITOLPYIKOD GUGTHUOTOS OV £XEL VAOTOINOET
elte n 10w m vanpecia gite n gpappoyn mweddtn. H Java mapéyer v Java demapn
TPOYPUUUATIGHOV g@apuroydv (application programming interface - API) yio to XML-
RPC (JAX-RPC) mov emitpénel 6T00g TEAATEG VAL EKTELOVV OTOUOKPVOUEVES KAGELS GE
nebddovg (Remote Procedure Calls-RPC). To JAX-RPC viomotei pia Java ékdoomn tov
TpOToKOALOL SOAP.

[Mpaxtikd pio SOAP punyovn mepiéyel Pacikéc kAdoelg ol omoieg vwootnpilovv Tig

TOPOKATO AEITOVPYIES:
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* Yepromoovv kAnoelg pebodwv oe makéta SOAP

* Anoceipronootv makéta SOAP og kinoeig pebddwv
*Evoopatovouv XML keipeva oe maxéto SOAP

*E&dyovv ta XML keipeva and ta maxéta SOAP

* YnoBdArovv SOAP awtroelg kot xeipilovtot Tig anavnoelg
* Aéyovtor SOAP aitfo€lg KoL ETGTPEPOVV TIG AMAVTINGELG

* Yrnoompilovv acvyypoveg Aettovpyieg

H Xota pe tig Aettovpyieg eivor oapketd HeydAn kot kpivetol OKOMIWO va

OTOUOTICOVLE €00.

[Mapakdrto moapatiBevtar enihoyéc yio SOAP unyavég, ot emioyég eivor TOAAEC:

® Apache SOAP 2.2 ( http://ws.apache.org/soap/ )

H Apache SOAP 2.2 givar pdArhov 1 mo dpiun emA0yn, aAld dev vrootnpiletl
yAwooa WSDL (Web Services Description Language)

® Apache SOAP 3.0 (ws.apache.org/axis/ )

Avt 1 SOAP unyavn etvar yvoot kot og Axis. Agv givatl 1 emdpevn €kd00m G
Apache SOAP pnyovng, agod givarl Katt evieddg kovodpylo. To dvopa Axis mpoépyetat

and to Apache eXtensible Interaction System.

® Web Services Developer Pack (http://java.sun.com/webservices/ )

Avté 10 Takéto TG Sun Microsystems givol GTNV TPOYUOTIKOTNTO MK £VOON
TOALDV TEYVOLOYIDV. [a Tapddetypa umopodpe va ypnoporomcovpe 1o Java API yu
XML-Based Procedure Call (JAX-RPC), 1o Java API yia XML Processing (JAXP) tov
SOAP punvopdtov KTa.

* IBM Web Services Toolkit (WSTK)

(http://www.alphaworks.ibm.com/tech/webservicestoolkit )
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Avtd 10 TOKETO E€lval TOPOUO0 HE TO TPONYOVUEVO Omd TNV dAmoymn OTl
xpnoonotlel ddpopeg texvoroyies. Xpnoomotel Tov Axis cov SOAP pnyovn kot tov

WebShpere cav web server.

* IBM WebSphere SDK for Web Services (WSDK) (http:/www-

106.ibm.com/developerworks/webservices/wsdk )

Avt6 givar éva mo emionuo mokéto e IBM, og oyxéon pe 1o WSTK. EmmAéov
ovumepthappavel ko tov Axis pali pe diapopa dAra eEaptniuata, Onwg o Xerces, £vol

npocomikd UDDI registry, po Bdon dedopévov, tov WebSphere web server KTA.

4.1.3.3 INoti ypnopomomOnke o Axis;
[oa mv mopovoa dumhopatikny emA&ydnke o Axis wg SOAP pnyovn vy tovg

TOPOUKATO AOYOVG:

® O Axis gtvar avorytod AOYIGHIKOD

® O Axis givar avtdvopog eEumnpetnTig

® O Axis evoopotoverot péco o€ servlet unyavég 6mmg o Tomcat

® Tlopéyer extetapévn vmoot)piEn vy v Web Service Description Language

(WSDL)

®* Mmnopei va kataokevdoet Java kKAdoelg oamd tny WSDL

® Tlopéyel éva gpyadeio, to TCP/IP monitoring yio vo, ETOTTEVEL O SLYEPIOTNG TA

TOKETO TOV GTEAVOVTAL KOl AapavovTot

® O Axis &xet v100eBel amd modAég etarpeieg dnwg n IBM mov avagépape pe to

WSTK «xo dAleg 0nmg  Macromedia.

® O Acxis mapéyet vionoinon tov JAX-RPC.
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® O Axis &gl (o ToA) ETEKTAGIUT VAOTOINGT TOL EMITPEMEL EEAPETIKA EVEAIKTEG

KIVIGELS KOl EQAPLOYEC.

[Tpwv pumopéocovpe va dovAéyoupe pe tov Axis Oa mpémel va £(OVUE EYKOTAGTHOEL

10 Java Development Kit kot évav XML parser 6nmg o Xerces.

[No v eykatdotaon tov axis, katefalovpe o ékdoor tov Axis kot Balovue 10
‘axis’ webapp mov Bpickeror 610 @dkeho webapps, péca otig webapps tov Tomcat.
Emumhéov yperalovtar kar dvo jars apyeio (avaioyo pe tnv €kdoom mov Bo €yovue
KatePdoel pmopel vo vdpyovv mpoeykatesTEVA — 1 €kdoom 1.4 mov eykabiotodue

eueic ta £yet OM péoa), o xercesImpl.jar kon to xmlParserAPIs. jar.

EMXéyyovpe av  Oho  gykataotdbnkav cmotd  pmoivovtag ot GeAda:

http://localhost:8080/axis/happyaxis.jsp kot PAémovtag ov 1 happyaxis.jsp HoOG

EMOTPEPEL CWOTH ATOTEAECUATO.

4.1.4 Eclipse
4.1.4.1 'Exdoon

H éxdoom mov ypnoyoromnke nrav n 3.2

4.1.4.2 Eykatrdotoon

Apxel kavels va katevBuvBel oto http:/www.eclipse.org/downloads/ vy va

KatePdoel TV TAATEOPUO TOV eclipse TpoKeWEVOL va apyicel va Tpoypappatilel o
Java. Amd ekel katePfdaler éva apyeio zip mov pmopel va 10 amocVUTIEGEL OOV BEAEL.
‘Enerta pe éva S1mhd kK péoa otov pakelo Omov £xEl AmocLUTIESTEL TO apyeio zip, Oa
Bpioketor to eclipse.exe. A@od o ypnomng epowmbel ywu tov @dkeAo Omov Oa
amofnKevovTal Ta oYE0d TOV, TOTE pmopet va apyicetl va mpoypoppotiCet. O eclipse €xet
TOALOVG VIOGTNPIKTES GTO OadikTLO, OTOTE €VKOAN Umopel va Kavelg va Ppel AVGELS

oTIG amopieg Tov.

4.1.4.3 INoti ypnowpomromOnke o Eclipse
O Eclipse ivonr pio mhateoppo apketd dvvapukr. Mropet kovelg va pvBuicet to

classpath tov, diywg va mepd&etl 1o classpath tov cvotiuatog, pumopel vo opicel mola
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and TG java €kd0oel; Bo ypNOWOTOMGoEL diymG Vo TEPAEEL TIG EYKOTECTNUEVEG
pLOUIcELS TOV CLGTHLATOG, UTOPEL VO £XEL TPOELOOTOMGELS Y1 THAVH GOOAUATOV KOTA
TV O1GPKELD. GLYYPAPNS TOV KMIKO TPOTOV TPEEEL TO TPOYPOLLL, EIvaLl YPIYOPOSG Kot
amontel MTOAD HKPEG TOGOTNTES UVIUNG 6TO GVoTNHA 610 omoio Tpéyxel. Mia amd Tig
ONUOVTIKES 1010TNTEG TOL €lval M oPNTOTNTA TOV TPOGPEPEL. Mmopel Kaveic vo To
Tpé€el Ko amd Tov opntd dicko usb Tov, 0 SPOPETIKA AELITOVPYIKE GLGTHUATO.

Aoxipdotke o cvotiuoata Windows XP®, Windows Vista® kot o Windows 7®.

O Eclipse ypnoipomoteitonr gvpémg omnv €AedBepn ayopd Yo TOV OYEOIOCUO
EQOPUOYDV 0€ Java Kot oG €K TOOTOV VITAPYEL TOAD KOAT LIOCTNPIEN € TVYXOVTO BEpOTOL
oV pmopovv vo Tpokdyovv. Eniong, mapéyet dwpedv moALd epyaieia Tov gival apKeTd
ypowo yuo o eéelntmuéveg epappoyés. IMopadsiypatog yaptv, pmopel kaveic pe
1010itePN EVKOAID VO GYEOIACEL YPOPIKES EQPUPUOYES, LECH TNG SWINE TAATQOPLAG, LE
v omoia pe éva amAd drag 'n' drop va ¢tidEer GUIs (ypapikég demapéc yioo Tov

xpNotn) mov Ba yperdlovtav dpes epyaciog.

O Eclipse €yel oyedlaotel pe yvoUOVO TNV QOPNTOTNTA KOl G GAAN AEITOLPYIKA
wéPaV TV Aertovpyik®v g Microsoft. ‘Exel 1o 1010 ypapwd mepipdAiov Ko ot 600
AL ONUOPIAT AETOVPYIKA: TIG dtavopéc Tov Linux kot ota Aettovpyikd MacOS. Onote
pmopel Kaveic vo Agtrtovpyncel pe dloitepn €0KOAo G€ OMO0 AETOVPYIKO KOl €QV
Bpioketan. To mapamdve yopakmploTikd Oev pEvel HOVO GTO YPOQEIKO mePPEALOV.
Enexteiverar ko ota apyeia mov ypnowonotel o eclipse yi vo @tidéel kavelg tov
QAaKkeLo epyaciog Tov pe Tic 01dpopeg pvbuicels. OLoc 0 PAKELOC TOL YMPOL EPYOCIOG

T0V oyedwot (Workspace) umopet va petapepbei amd to £va cHoTH 6TO dALO.

g avTtd T0 oNUEI0 UTOP® VO T pE 10taitePN gvyxapicTnon OTL NUOVYV HAPTVPOS GE
oVTO TO YOPOUKTINPIOTIKO. XPNOUOTO0VG0 GUVEXDG TO pithos.grnet.gr yia va amodnkedm
K& pépa v mpdodo g epyaciag Hov (Kot yio AOYous acPaAeiog ), GTOV VITOAOYIGTN
0V gpyactnpiov mov ypnoonolet Windows XP, yia va ¢téve onitt 1o Bpdov kot va
epyalopar oe Aettovpywd Windows Vista. Eviote, kabd¢ 10 Aeitovpywkd mov
YPNOUOTOI® TEPIGGOTEPO lvar 1 dtavoun| linux Ubuntu, uropodoa kot epyaldpovy and

eKel.
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Yvvoyilovtog, To YopoKTNPLoTIKA Tov pe £melcay va epyaotd o€ Eclipse kot oyl o€

Kdmotla GAAN TAaTeOpHo avanTuENG Java spappoymv, givat:

Ymovdoion GopNTOTNTA KOL GTNV UETAPOPA TOV 10{0L TOL KMIKA, OGO Kol

SLOHAEITOVPYIKO

Evypnoto ypaeikd nepipdilov

Evkoio oty ypnon

I'pryopo oty avtoamdxkpion

Elagpb

Amotel EMAyLOTEG OMAITNGELS Y10 VO TPEEEL

Tavtdypovn e0pEGT GPOAUATOV KOTA TNV GLYYPOPY| TOV KOOIKOL

Drag 'n drop gpyaieia

Eivotl dmpedv

Eivat avoiktod Aoyiopukot (rtoatévta EPL)

AvoPaduiletat cuyva

Mmnopel vo evemuaTtdoEl jar apyeio oto dtdpopa Epya

Mmropei vo aArdEel to mepPailov cvyypovng ektéleong (runtime environment)

pe Atya, KAK

[Ipoopéper mANOdpa dwpedv epyareiwv mov eEotkovopovv omovdaio ypdvo

GTOVG TPOYPOUUUATIOTEG

‘Exet omovdoio. vmoompiEn oto dwdiktvo amd  Aowmohg  yPNOTEG  TOL

TPOYPAULATOG
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® Eivat moAd g0koAo oty €Kkpddnon tov

["a avtovg Tovg Adyovg, M xprion tov Eclipse BewpnOnke B¢ e€apyng emtaktikn
€m¢ emPefAnuévn.

4.1.5 VTD-XML

4.1.5.1 'Exdoon
H éxdoom mov ypnoporomOnke frov n 2.5

4.1.5.2 Eykoatdotaon
H pnyovny g vtd-xml eivor moAd edkoAro va ypnoipomomBei, apod amd t0 Ssite

http://vtd-xml.sourceforge.net/ propei xoveilg va katefdoet moAd ypiyopa 1o zip apyeio

mov €yl péoa To jar apyeio, pe 10 omoio pmopovue va OTIAEOVE TIS KAAGELS pag. Apkel
avtd 10 apyeio va umel oto classpath pog, mpokelpévouv va cuumeptAneHovy ot KAAGELS
TOV UE TIG OKéG pag. Xtov eclipse apket va chpovpe 10 apyeio vtd-xml.jar oto €pyo pag,

Kot OUECHOS Bal avayvoploTel Mg va GET KAAGE®MVY OV UTOPOVV v KANBoOV amd to €pyo

HLOG.

4.1.5.3 INoti ypnopomonmOnke to vtd-xml

To mpwto Prpo TV meplocotepwv oAyopibumv eneéepyaciag XML apyeiov,
ocuvnbog elvar va omoomdrtor (e£0pvén - extraction) 10 AAQAPOUNTIKO-GULUPOAKS
TEPEYOUEVO OO TO £YYPOPO TPOEAELONG o€ TOAAG dtakpitd avtikeipeva. To vtd-xml
mpoteivel o "un e£opukTikn" TPocEyyion eE0Y®YNG TOV aAQAPIOUNTIKAOV (string) wov
dtnpel 1o £Yypopo avETAQPO oTN UVIAUN. XPNOIUOTOIOVTAG ol SVASIKT TPOSIOY PP
kodwonoinong mov ovoudleton Virtual Token Descriptor (VTD), 10 povtélo
OVTIOTOIYNONG OVTITPOCMOTEVEL TAL TUNUOTO OV YPNOLLOTOOVVTAL OTOKAEIGTIKA OF
oxéon He TV opywkn petatomion ond v pila Ko to pnkog omd avtiv. o va
onuovpyn et wa epapykn Paon pe ta dedopéva mov Ppiokovtal og éva XML, o parser
OTNV CLVEXELNL KOTIYOPOTOLEL TEPAUTEP® TOVG Ogikteg mov Ppickovtal oto o Pdbog

YPNOYLOTOIDOVTAG OOUEC TTOV HOLALOVV pHE EYKOATOUEVOLG PaKEAOLS. Méoa amd pio
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eMOEIEN TG 1EPAPYIKNG OLTNG TAONYNONG TOV Eyypapov ypnoworowwviag VID, €yxet
amodelyel 6t givan mpdypatt duvatdv vo dnpovpynei vag dpopéag mov dratnpel Tic
TEPIOCOTEPEG OO TIG SVVATOTHTOV TLYaiaG TPOSPaong mov Tpocpépel 0 DOM katd Eva
poévo pépoc g puvnung tov. Ta amotéhecpato amd owdpopa test delyvouv OTL 1M
EQOPUOYT TOL HOVTEAOL avagopds emeEepyaciag vid-xml Eemepvd onUOVTIKA TOV

Xerces DOM 6cov agpopd 1060 T pvijun 660 Kot TiS eMd66€1s emeepyaciag.

Agdopévov 6tL ypnoomotel cuykpitikd pe tov DOM modv Alyn pvaun, pmopel
KOVeElG Vo Kotavonoel 0Tt avtd €xel QUecEC OETIKEG EMMTMOELS OTNV OUTAMUOTIKY.
BeAtiover toug ypovouvg mov yivetar avdivon evog xml apyeiov €wg kar 10 @opéc mo
ypnyopa, Pabuog mov etvar onuovTikog yroo Lkpd oAAd Ko yo pikpd apyeio, 0e00pévon
OTL M VAOTOINGY| WHOG EMTPEMEL TOVTOYPOVIGHO, YEYOVOS TOV OMOUTEL TOLTOYPOVN
eneEepyacia Tov Wiov pev apyeiov, doPoPeTIK®OV deKT®V TTov Ba emeEepydlovion amod

70 vtd-xml.

Yvvoyilovtog tig Asttovpyieg Tov vtd-xml, o propovsape va movpe 0Tt glvar:

® O mo amodotikdg avorivtig XML apyelov tov k6cuov 6e {ntiuota Tuyaiog
wpooméLaoNG Kabmg amortel oty pviun wepimov povo to 1.3x ~ 1.5x to puéyebog evog

eyypboov XML. X XML apyeia 6mov puAdccovtat dedopévo umopet vo pTacet To 2X.

® O taybtepog XML avalvtig tov kocpov: Xe évav Core2® 2.5Ghz laptop, o
VTD-XML vreptepel tov DOM avaivtov amd Sx ~ 12x, mapéyovrag 90 ~ 120 MB /

sec otafepr| amdO00T ava TLPNVA.

® O tayvtepog vAomomtig Tov Xpath 1.0

® AmotedecpatiKOTEPN Kataypopt o€ kotdioyo (Indexing) XML

®* Evoouotoveron tédelo oe omowadnmote XML epappoyn, agod elval yevikol

TPOGAVATOAIGHOV, OTTMS AAA®aTe Kot ta xml apyeia.

® "EvkoAog va katovondet

® Agv aAralel v doun Tov mnyoaiov gyypdeov xml
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® Eloagpig, amartel eAdytotn Lvnqun

* I'pnyopog

® Mmnopet va mpaypotonomoel avéntikny tpoctnkn oe XML apyeia: va koyel, va

EMKOAANOEL, VO, Yopicel Kot cuvapuoroynoet XML €yypaea pe péyiom anddoon.

® O povadikdg avaivtg tov kKocpov XML mov emtpémel vo ypnoiporom et

XPath opiouédg yio v enelepyaocia Eyypapov XML uéypt kot 256 GB.

® Mo “é€yypago-kevipikn” avéivon tov XML apyeiov

* AvoPaBuiletor cuyva

® IIpooceépel v dvvatdtta emtdyvvong Paoel vAkow (hardware acceleration).

Yvykekpyévo Baoet viomoinong ASIC.
® 'Evag amd toug eAdy1otoug Tpodmoug Yo va sloayel n eneEepyacio xml og chip.

To tehevtaio otoyyeio amotedel TOAD onuavTikdg mapdyovtoc. Ta TeoT Tov £ovv

yiver otov vtd-xml pog detyvouv 6t pmopel va vtdpEel 6 EVOOUATONEVE, CVCTNATO.

98



5.Y omoinon
5.1. XKomog

YKomdg TG SOmAmuUATIKNG ivar va kataokevaotel pio unyavn WS-BPEL oapyeiov
nov Ba eépel o mépag v KAbe ddwkacio. H ida n unyavn Ba mpénel va pmopet va
etvar vnpecion SLAOIKTLOV KOl VO EIVOL TOPOUETPOTOMGIUN Y10 ETUPIKEG EPAPUOYEC.

210Y06, emiong ™G Unyavng etvan va etvat ypiyopn Kot eLa@pid.

5.2. ITAgovekTpnotao YAomoinong

Kot' apydc npénet va onpewmbel 6tL 1 vAomoinon pog gvkoia pUmopel vo Umel GTov
globus kot ®g eméktacn vo amoteléoetl N 1010 G SLOdIKTVAKY LVINPESia. AVTO avEdvet
T1G OLVVOTOTNTEG TNG apkeTA. Mmopel av avardPet, pepenetv, pia etaipeio v TepdTmOON
yevikevpévoy poov gpyaciag. H vimpeoia, oniaodr, oe Ba deopevetor vo KAOvel KATL
OGUYKEKPLUEVO 1 VO EMICTPEPEL GUYKEKPUUEVO OTOTEAEGUO, OTMG Ol CTATIKEG VN PEGIEG

OV TEPLYPAPN KOV GTO TPOTYOVLEVO, KEQPAAOLAL.

Etvon pia dvvopikn vimpeoio mov viomotel kdOe d1dypappo pong mov cEPeTal Tovg
optopovg tov tpotomov WS-BPEL 2.0. Avolappdvel va mepatdoel TV o1001K0G10 TOV
nePLypaPeTaL 6to apyeio mov Ba g amootéAletor. H yevikn avty mpocéyyion avEdvet
dpapatikd Tig duvatdtnteg ™G Mmopel i idwa 1 vanpecia va dtatebel amd pio eToupeia
07O SLOIKTLO Y10 VO EEVTINPETNGEL AALES ETOUPELES, 1] LTOPOVV KoL O1 1d1EC ETOPEiES VO
TNV ONKO®COLV GTO O100TKTLO Y10l Vo EELTNPETOVV ECOTEPIKA TIG SIKEG TOVG OVAYKES KAOE
@opa mov Ba ypetdlovror pio cuykekpévn vanpecio. Mia gtorpeia, pmopel va €xet pev
TOVG VTOAOYIGTIKOVS TOPOLS, AAAG va. unv xpedleTol va Toug ypnoomotel OAovg pali
v pio povo vampeoio. Evdeyopévag va yperdletal va mpoypotonolet pio vanpecio g
KOTA €voL YPOVIKO SLAGTNHA NG MUEPOS, Mo GAAN Katd €va GAAO ypoviKd Sdotnuo
K.0.K. XUVENMG, dgv ypewaletar va pobooel pio gtoupeioa va g dwbécel mdpovg,
epocov kat 1 Ot Ba Tovg €xet ko Bo pmopel var Tovg ekpeTaArevdet kKotdAAnAa. Ondte
UTOPEL VoL ONKAOGEL TNV VANPEGIN TOL VAOTOMONKE GTNV SUTAMUATIKY 0VTH EPYcia, Yo
va g&ummpetel v pia mepiodo pio epyacia-vmmpecio g ypouuévn oe WS-BPEL, pia
A o petd ok ypappévn oe WS-BPEL, diywc va xperdleton va €xel otaticd pio Kot

pévo vanpeoia “onkouévn” otov globus.
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SVVENMS, V0L OO TOL TPOTEPTLOLTA TNG SUTAMUATIKNG ALTNG EpYaciag ival 0Tt etvat
YEVIKOU GKOMOV, 7YEYOVOG TOL OQNVEL GTOV KOOEVO VO DAOTOMGCEL SLUVOKE o

vnpecia. Avtd PLGIKE, GUVETAYETOL Kol fio SUVOIKOTNTO.

To yeyovog o0t givon ypapuévn ommv yAwoco Java, pio eupémg dadedopevn Kot
YVOOTH YAOCGO TPOYPOUUOTIGUOD SIVEL TNV dLVATOTNTO GE OPKETOVS Vo “melpdEovy”
TOV KOJKO KATO TO O0KOVV., VO TOV BEATIOGOLYV, VO ATEVEPYOTOMGOLV OPIGUEVES OO
TIG AEITOVPYIEG TOV, VO TOPUUETPOTOM|GOVY OPIGUEVEG UETAPANTES. e avTd TO onueio
a&iCer va onueiwdel 011 og apketd onueio elval epeavig n xpnon tov futures mov €xet
elodyel n Java. Ta futures opotdlovv ota vipaTo pe TV da@opd 4Tl 0 YPNOTNG EXEL
neplocoTEPEG  duvatdtnteg eAéyyov ota  futures. XtV mopovca  SMAGUOTIKY,
“onkovape” to futures kol mEPEVAUE VO TEAEIOGOLV TPOTOD TPOYWPNOCOVLUE GE
napoakdteo evépyelec. Emiong, pmopel koveic va opioer mdéca futures pmopel va
ypnoonotel pia depyacio. ['a mapdderypa, uropel oty mepintmon mov pia etapeio
éxet Owbécer avtdv Tov KMOWKO ¢ vmnpecio, va 0élel va meplopicel Tovg
EKUETOAAEVGIUOVE TOPOLS TOV B0 XPNGHOTOIOVV Ol TEAATEG TNG OVOAOYX LLE TOL YPNLOTO
mov Ba g divovv. Avdioya pe 10 OGO LYNAO givar tO YPNUATIKO OGO TOL OO
Katapdretl o mteAdNG, TOGO Ba avEdverl ) etapeia ko Ta threads-futures mov Oa pmopet o
TeEAdTNG Vo ypnoilponomoel. Avtictorya, pio gtaipeia mov ypnoipomotlel ovtéV TOV
KOOIKA Y10 E0OTEPIKN KATAVAAW®GT), UTOPel v un BEAEL VoL OEGUEVEL Y10l TIC VIINPESTES
™G OAOVG TOVG OLVATOVG TOPOVS, OALA VO BEAEL Vo KpaTd KATOL0VE TOPOVS Y10 GAAES
otepyaocieg. Omodte pe ovt)y v mapopeTpomoinon Ho pmopel va meplopicel v
yevikdmnta ¢ vanpeociog poc. Iapaxkdto mapotifetor 0 K®OKOG Tov LVAOTOEL TNV

TOPAUETPOTOINGT] VTN

final ExecutorService execSvc =
Executors.newFixedThreadPool(10);

Onwg eivar e0koAo Kotovontd omd TO TOPATOVE® TOPAOELYLLd, ONUIOVPYOVUE pia

deCapevny omd 10 vAuoata to omoio eivar dvvatdv va ypnopomombovv. A&iler va
onuelwdel €dd o611 M vAomoinom g oeapevig dev onuaivel amapoitnTo  OTL
“onkavovton” 10 futures, aAAd 6Tt givar duvatov va “onkmBotv” puéypt 10 futures. Kart
€010 onuaivel 6t Vdpyel e£0KOVOUNGT TOPWOV GE TEPITTM®ON TOV OVTOL OV gival

ATOPOITNTOL 1] YPNCLLOL OTNV TEPATOST TNS S10dIKACTIaG.
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Eniong, eivor avtovonto o011 edv ypetdlovtal mapoandve amd 10 viuato, tote 1
pnyovn eKTEAEONC NG Java TePEVEL VO TEAELOOOVVY LE TIG EPYAGIES TOVG T LITOAOUTOL
10 vijpato Kot 6TV GUVEKELD, LOAIG TEAELMOEL £6TM KOl £Va, TOTE TO OITOV VIO TAPVEL

v B€om T0L BTNV XPOVOSIPOUOAOGYN OGN KOl GTNV VAOTOINGN TOV.

Onwg emmbnke Ko otV Topdypapo TV epyareinv, ypnotpomrotodue tov vtd-xml
avaAvtr. Avtd cuvendystol GPECH PIKPES GMOLTNGELS GE VITOLOYLOTIKY] 1G6Y0, Kol
KUplog 6€ IKpES amanti)oelg oty pvijun kabog o vtd-xml avalvtig eTidyvel Evav
KataAoyo wov omattel 1.3 ~ 1.5 1o péyebog tov apyeiov xml ce pvrun. Kdt tétoto givon
oAV PoAkd, kabmg 1 vAomoinon pe ta DOMs g Java amottel 10 @opéc uviun tov
peyéBovg tov apyeiov. H pelwon g déopevong owtng g pvung oe 6-7 @opég
Myotepn CULVERAYETOL KOL O YPNYOPT TPOSTEANCT 0T Oldpopa. onueion 6To, omoia
pumopovv va avaktnBovv dedopéva and to apyeio XML. O kddwds pag, apov etidéet
TIG KaTdAANAec KAAoES amd Tig O1dpopeg LeETaPANTEG OV B YpNOIUOTOGEL, YPOVOG
mov d0ev pumopel vo pewbel mopd povo amd TV 101 TNV LAOTOINGCT TNG EWKOVIKNG
unyoving g JAVA, ocvveyilet pe v viomoinor tov tunpatog sequence g WS-BPEL.
Avt6 10 TUNO, AMOY® TOV OTL Ypnotpomoteiton 1 vtd-xml mpaypatonoteital ypnyopa, pHe
eMd1oToNG deapevpévoug Topovg ko pe akpipfela. H povn kabovotépnon mov eicdyston
mAéov elvarl amd TG SVVATOTNTEG TOL JIKTVOV OAAL Kot AmAvTnong ond TG VITOAOITES

VANPEGIEC.

‘Eva emumAéov yopaxtnpiotikd g vtd-xml elvar n duvatdmto ektéhecn HECM
emrdyovong vAkoO (hardware acceleration), péow ASIC viomoinonc. To
YOPOKTNPIOTIKO avTO pall pe TO YEYOVOS TOV WKPOV OTOUTCEMY GE UV Kol O
eneEepyaoTikn 1oyd onuaivel 0Tt | VAOTOINOT Hog He KOATAAANAEG TPOTOTOMGELS UTOpEl
va TpéEEL 08 EVOOUOTOUEVO GLUGTNUATO. XTNV 0VGI0, OPIVEL TNV SLVATOTNTA VO PTIAEEL
&vag opyaviouOG/eTapela/1Id1mTNG IKpd cvotiuate tov Bo glval €101Kd oyedlacuéva
povo vy avtd. Avtd avePalet Tov myn TOV TPOGPEPOUEVOV VANPECIAOV, APOV 1
TOYOTNTO KOL 1) YOUNAT EVEPYELNKT KOTAVAAMOT Elval GNUAVTIKOTL TOPAYOVTES Kol GTNV
KOWMVIKT] GLVEIONON Kol otV €AevBepn ayopd mov Yayvel TpOTOLS VO OVENGCEL TIG
VANPEGIEC TG, EVO TOPAAANAL Vo edayioTomomoel Ta €004 ¢, Kdtt 1€1010 guKorn
yivetor aueOntd pe v 01kn pog vAomoinon kabdg Kot o Yp1yopo gival 1o Tpdypoppd

pog, oAAG kot omoutel Ayotepm evépyela, pviun kot emegepyaotikny woyd. A&iler va
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onuelwdel 01t 0 vtd-xml avavedveTon apKeTd GLYVE TPOCPEPOVTAG OVOVEDGELS TOCO
OTOV KOO TOV, TOV £XOVV GNUAVTIKEG PEATUDGES GTNV TOYLTNTO TOV, OGO KOl GTIG
duvatdTTéG Tov. O GVVIVAGHOS avTdg, pall pe TV WBLOTNTA oL £)EL va. gival £va amd
Tou¢ eAdyloTovg TpOMOVG Tov pmopel vo gloayxBel M avédivon xml apyeiov oe

OAOKANPOUEVA, OTVEL ONUOVTIKEG TPOOTTIKEG VIOOETNONG TOV KOIIKO, LLOG.

5.3 Aopn Y omoinong
O k®dkag ¢ vAomoinong amaptiletor and Alya apyeio. [Hopaxdtem opiletor

Aertovpyia TV apyei®v aVTOV

® ReadBpel.java givatl 1o apyikd pog apyeio, avtd mov Eekivd v avdyvmon tov
apyeiov WS-BPEL «kot apyilel oepraxd va 1o avaivet. To kabe tuqpo tov WS-BPEL

apyeiov amooTéEAAETOL 6TO KATOOL apyeio.

® Runlogic.java ivor to apyeio to omoio otnv ovcia gival Kot 0 TVPNVOS TNG
epappoyns pog. Kdébe onueio mov épyeton amd tv ReadBpel.java épyetar add ko
avaAveToL Yoo vo. vAomonfel. AvdAioyo pe to Tunquo, m runlogic ektelel Kot kTl

SLOPOPETIKO.

® Createwsdl2javafiles.java sivar 1o apyeio 10 omoio ypnoUOTOLEiTOL ECOTEPIKA
a6 v runlogic 6To KOPUATL TG dnpovpyiog twv petofAntomv (variables). ZoAAEyet Tic
vanpeocieg mov kKarel 1 WS-BPEL, péow tov WSDL apyeimv tovg kot o1 cuvéyela
QTIdYVEL TIG LETAPANTEG ™G apyeia java wov Ba ypnoyomombovv kabmg kot dAla apyeio
T0. omoio lvan ypnoa Kotd tnv ektédecn tov kmoka. Ecwtepikd n 0w ta petappalet

Kot o€ KAAoelg ypnoponowwvtag v CreateClassesFromJavaFiles

SVVENMG 0 KOOKAG oG amoTeAeital and avtd ta 4 apyeia To omoio. LAOTO00V Ta

OTTOLTOVLEVOL.
O kodwog €xel oxydMo £tol, ®oTe KAOE TPOYPOUUOTIOTAG VO UTOpEl v TOV
KaTaAdPel ypryopa kol vo pmopel va TOV TPOTOMON|GEL OKOU o ypryopa. Movn

Tpobimdheon Tov GYoAlacuoD givor va yvopilel apKeTd KOAG Kol TO OVTIKEIULEVO

EPAPLOYNG £T01, doTE va KoTtaAafaiver kot Tt teheiton 6g KAOe onpeio, KaBmG emiong kot
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va kotadofaivel v oyyMkn yAoooo, piog kol 1 0ebviic odupacn oxoAaopod twv
TPOYPOUUAT®OV OV Tpoopilovial Ge TayKOGUO KOWO &ivar M ¥pnomn G oyyYAIKNG

YADCGOG.

Ye avtd 1o onueio mpémel vo onuewdel OTL 0 KOOWKAG dev €yl TNV LAOTOINGM
opwoUEVOY otolyeiov To omoio gival gAAocovog onuaciag, To omoio givon ta if,

faulthandlers kot throw.

Emiong, n xprion g receive kat g reply dev etvan avaykaieg kabdg 1 vAomoinom

pag givat yio ohyypovr ETKOWV®VIO VI PECLAOV.

5.4 Ilopaderypa ypRong

"‘Eoto to mapokdtw bpel apyeio:

<?xml version="1.0" encoding="UTF-8"?>
<process name="newProcess"
targetNamespace="http://enterprise.netbeans.org/bpel/Diplomatiki Nick/newProcess"
xmlns="http://docs.oasis-open.org/wsbpel/2.0/process/executable"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:sxt="http://www.sun.com/wsbpel/2.0/process/executable/SUNExtension/Trace"
xmlns:sxed="http://www.sun.com/wsbpel/2.0/process/executable/SUNExtension/Editor"
xmlns:tns="http://enterprise.netbeans.org/bpel/Diplomatiki Nick/newProcess"
xmlns:impl="urn:fibonacci">
<import namespace="urn:add" location="add.wsdl"
importType="http://schemas.xmlsoap.org/wsdl/"/>
<import namespace="urn:fibonacci" location="fib.wsdl"
importType="http://schemas.xmlsoap.org/wsdl/"/>
<import namespace="urn:returnresult" location="returnresult.wsdl"
importType="http://schemas.xmlsoap.org/wsdl/"/>
<import namespace="urn:square" location="square.wsdl"
importType="http://schemas.xmlsoap.org/wsdl/"/>
<import namespace="urn:createrandom" location="createrandom.wsdl"

importType="http://schemas.xmlsoap.org/wsdl/"/>

<partnerLinks>
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<partnerLink name="PartnerLink2"
xmlns:tns="http://enterprise.netbeans.org/bpel/createrandomWrapper"
partnerLink Type="tns:CreaterandomLinkType" partnerRole="CreaterandomRole"/>
<partnerLink name="FIB" xmlns:tns="http://enterprise.netbeans.org/bpel/fib Wrapper"
partnerLink Type="tns:FibonacciLinkType" partnerRole="FibonacciRole"/>
<partnerLink name="STRING"
xmlins:tns="http://enterprise.netbeans.org/bpel/returnresult Wrapper"
partnerLink Type="tns:ReturnresultstringLinkType" partnerRole="ReturnresultstringRole"/>
<partnerLink name="SQUARE"
xmlins:tns="http://enterprise.netbeans.org/bpel/squareWrapper"
partnerLink Type="tns:SquareLink Type" partnerRole="SquareRole"/>
<partnerLink name="PartnerLink1" xmlIns:tns="http://enterprise.netbeans.org/bpel/fibWrapper"
partnerLink Type="tns:FibonacciLinkType" partnerRole="FibonacciRole"/>
</partnerLinks>

<variables>
<variable name="CreaterandomOut" xmlIns:impl="urn:createrandom"
messageType="impl:createrandomResponse"/>
<variable name="CreaterandomIn" xmlIns:impl="urn:createrandom"

—_n

messageType="impl:createrandomRequest"/>

<variable name="SquareOut" xmlns:impl="urn:square"

"

messageType="impl:squareResponse"/>

] —n

<variable name="Squareln" xmlns:impl="urn:square" messageType="impl:squareRequest"/>

<variable name="CalculateFibonacciOut" xmlns:impl="urn:fibonacci"
messageType="impl:calculateFibonacciResponse"/>

<variable name="CalculateFibonacciln" xmlns:impl="urn:fibonacci"
messageType="impl:calculateFibonacciRequest"/>

<variable name="Variable2" type="xsd:int"/>

<variable name="Variable1" type="xsd:int"/>

</variables>

<sequence>
<invoke name="Invoke6" partnerLink="PartnerLink2" operation="createrandom"
xmlns:impl="urn:createrandom" portType="impl:Createrandom" inputVariable="CreaterandomIn"
outputVariable="CreaterandomOut"/>

<assign name="Assign2">
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<copy>
<from variable="CreaterandomOut"/>
<to variable="Squareln"/>
</copy>
</assign>
<flow name="Flow1">
<sequence name="FlowSequence">
<invoke name="Invoke5" partnerLink="SQUARE" operation="square"
xmlns:impl="urn:square" portType="impl:Square" inputVariable="SquareIn"
outputVariable="SquareOut"/>
</sequence>
</flow>
<assign name="Assignl">
<copy>
<from variable="SquareOut"/>
<to variable="Squareln"/>
</copy>
</assign>
<invoke name="Invoke5" partnerLink="SQUARE" operation="square"

xmlns:impl="urn:square" portType="impl:Square" inputVariable="SquareIn"
outputVariable="SquareOut"/>

</sequence>

</process>

Edv &ovpe 800 vanpecieg mov 1 pio pog emotpéeet vav toyaio apud petadd 0
kot 10, eved 1 6e0TEPN HOG EMIGTPEPEL TO TETPAYMVO EVOG APLOLLOV, O TOPATAVED KOOUKOG
KOAEL TV TPAOTN Ko EMELTOL KAAEL VO POPES dLadOYIKA TNV OEVTEPT LANPEGTa. XTO TEAOG

KOTOAYOUUE E TNV TETOPT OOVOUN TOV TUYaiov op1OpoD.

O kddwdg pog yuo vo TpEEeL ypeldletal Mg TPMOTO OPIGHO. TOV PAKEAO TOL Eivat
amoOnkevpévol ta bpel apyeio palli pe ta wsdls apyeia, wg devtepo Odpopa to bpel
apyeio Kot o¢ tpito v Tun false (Aéel otV oV vo unv avtioToynoet omd Hovn g
to. namespaces). 'Eva toyaio anotéhespo (koBott 0 apBuog mov pog emoTpéPeTal amod
™V TPAOTN VIANPEGia ivar Tuyaiog), Tov pag deiyvel KABETL TOL Yiveton oTnV TAATEOPLLOL

elvar To €€ng:
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outer Eleme
Trying to w
Parsing XML
Parsing XML
Parsing XML
Parsing XML
Parsing XML
Generating
Generating
Generating
Generating
Generating
Generating
Generating
Generating
Generating
Generating
AddSoapBind
it.
Generating
SquareSoapB
overwrite i
Generating
Generating

CreaterandomSoapBindingImpl.java already exists,

overwrite i
Generating
Generating
Generating
Generating
Generating
Generating
Generating
Generating
Generating
Generating
Generating
Generating
Returnresul
overwrite i
Generating
Generating
Generating
Generating
Generating
FibonacciSo
overwrite i
Generating
Generating
Generating
Generating
Generating
Generating
Generating
Generating
Generating
Generating

nt name ==> process
ait for the wsdl2java procedure to stop

file: ./services/square.wsdl

file: ./services/fib.wsdl

file: ./services/add.wsdl

file: ./services/createrandom.wsdl
file: ./services/returnresult.wsdl

add\ addIntegers.java

returnresult\ returnresultstring.java
square pkg\ square.java

fibonacci\ calculateFibonacciRangeResponse.java
createrandom pkg\ createrandom.java

add\ addIntegersResponse.java

square pkg\ squareResponse.java

fibonacci\ calculateFibonacciResponse.java
createrandom pkg\ createrandomResponse.java
returnresult\_returnresultstringResponse.java
ingImpl.java already exists, WSDL2Java will not overwrite

add\Add. java

indingImpl.java already exists,
t.

square pkg\Square.java
add\AddSoapBindingStub. java

WSDL2Java will not

WSDL2Java will not
t.

createrandom pkg\Createrandom.java

square pkg\SquareSoapBindingStub.java
returnresult\ReturnresultstringService.java

fibonacci\ calculateFibonacciRange.Jjava
add\AddSoapBindingSkeleton. java

square pkg\SquareSocapBindingSkeleton.java

createrandom pkg\CreaterandomSoapBindingStub.Jjava
fibonacci\ calculateFibonacci.java
returnresult\ReturnresultstringServiceLocator.java
square pkg\SquareService.java
add\AddService.java
fibonacci\FibonacciService.java
tSoapBindingImpl.java already exists,
t.
returnresult\Returnresultstring.java
fibonacci\FibonacciServiceLocator.java
returnresult\ReturnresultSoapBindingStub. java
createrandom pkg\CreaterandomSoapBindingSkeleton.java
add\AddServiceLocator.java
apBindingImpl.java already exists,
t.

fibonacci\Fibonacci.java
add\deploy.wsdd

createrandom pkg\CreaterandomService.Jjava

square pkg\SquareServiceLocator.java

createrandom pkg\CreaterandomServiceLocator.java
fibonacci\FibonacciSoapBindingStub. java
returnresult\ReturnresultSoapBindingSkeleton.java
square pkg\deploy.wsdd

createrandom pkg\deploy.wsdd

add\undeploy.wsdd

WSDL2Java will not

WSDL2Java will not
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Generating returnresult\deploy.wsdd

Generating createrandom pkg\undeploy.wsdd

Generating fibonacci\FibonacciSoapBindingSkeleton.java

Generating returnresult\undeploy.wsdd

Generating square pkgl\undeploy.wsdd

Generating fibonaccildeploy.wsdd

Generating fibonaccil\undeploy.wsdd

square pkg\SquareSocapBindingStub.java:27: warning: as of release 5,

'enum' is a keyword, and may not be used as an identifier

(use -source 5 or higher to use 'enum' as a keyword)
oper.setStyle (org.apache.axis.enum.Style.DOCUMENT) ;

square pkg\SquareScapBindingStub.java:28: warning: as of release 5,
'enum' is a keyword, and may not be used as an identifier
(use -source 5 or higher to use 'enum' as a keyword)

oper.setUse (org.apache.axis.enum.Use.ENCODED) ;
createrandom pkg\CreaterandomSoapBindingStub.java:27: warning: as of
release 5, 'enum' is a keyword, and may not be used as an identifier
(use -source 5 or higher to use 'enum' as a keyword)

oper.setStyle (org.apache.axis.enum.Style.DOCUMENT) ;

createrandom pkg\CreaterandomSoapBindingStub.Jjava:28: warning: as of
release 5, 'enum' is a keyword, and may not be used as an identifier
(use —-source 5 or higher to use 'enum' as a keyword)

oper.setUse (org.apache.axis.enum.Use.ENCODED) ;
add\AddSoapBindingStub.java:27: warning: as of release 5, 'enum' is a
keyword, and may not be used as an identifier
(use -source 5 or higher to use 'enum' as a keyword)

oper.setStyle (org.apache.axis.enum.Style.DOCUMENT) ;

add\AddSoapBindingStub.java:28: warning: as of release 5, 'enum' is a
keyword, and may not be used as an identifier
(use -source 5 or higher to use 'enum' as a keyword)

oper.setUse (org.apache.axis.enum.Use.ENCODED) ;
2 warnings
2 warnings
.\returnresult\ReturnresultSoapBindingStub.java:27: warning: as of
release 5, 'enum' is a keyword, and may not be used as an identifier
(use -source 5 or higher to use 'enum' as a keyword)

oper.setStyle (org.apache.axis.enum.Style.DOCUMENT) ;

.\returnresult\ReturnresultSoapBindingStub.java:28: warning: as of
release 5, 'enum' is a keyword, and may not be used as an identifier
(use -source 5 or higher to use 'enum' as a keyword)

oper.setUse (org.apache.axis.enum.Use.ENCODED) ;
2 warnings
.\fibonacci\FibonacciSoapBindingStub.java:27: warning: as of release
5, 'enum' is a keyword, and may not be used as an identifier
(use -source 5 or higher to use 'enum' as a keyword)

oper.setStyle (org.apache.axis.enum.Style.DOCUMENT) ;

.\fibonacci\FibonacciSoapBindingStub.java:28: warning: as of release
5, 'enum' is a keyword, and may not be used as an identifier
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(use —-source 5 or higher to use 'enum' as a keyword)
oper.setUse (org.apache.axis.enum.Use.ENCODED) ;

A

.\fibonacci\FibonacciSoapBindingStub.java:37: warning: as of release

5, 'enum' is a keyword, and may not be used as an identifier
(use -source 5 or higher to use 'enum' as a keyword)
oper.setStyle (org.apache.axis.enum.Style.DOCUMENT) ;

.\fibonacci\FibonacciSoapBindingStub.java:38: warning: as of release

5, 'enum' is a keyword, and may not be used as an identifier
(use -source 5 or higher to use 'enum' as a keyword)

oper.setUse (org.apache.axis.enum.Use.ENCODED) ;
2 warnings
returnresult\ReturnresultSoapBindingStub.java:27: warning: as of
release 5, 'enum' is a keyword, and may not be used as an identifie
(use -source 5 or higher to use 'enum' as a keyword)

oper.setStyle (org.apache.axis.enum.Style.DOCUMENT) ;
returnresult\ReturnresultSoapBindingStub.java:28: warning: as of
release 5, 'enum' is a keyword, and may not be used as an identifie
(use -source 5 or higher to use 'enum' as a keyword)

oper.setUse (org.apache.axis.enum.Use.ENCODED) ;
4 warnings
fibonacci\FibonacciSoapBindingStub.java:27: warning: as of release
'enum' is a keyword, and may not be used as an identifier
(use -source 5 or higher to use 'enum' as a keyword)

oper.setStyle (org.apache.axis.enum.Style.DOCUMENT) ;

fibonacci\FibonacciSoapBindingStub.java:28: warning: as of release
'enum' is a keyword, and may not be used as an identifier
(use -source 5 or higher to use 'enum' as a keyword)

oper.setUse (org.apache.axis.enum.Use.ENCODED) ;
fibonacci\FibonacciSoapBindingStub.java:37: warning: as of release
'enum' is a keyword, and may not be used as an identifier
(use -source 5 or higher to use 'enum' as a keyword)

oper.setStyle (org.apache.axis.enum.Style.DOCUMENT) ;

fibonacci\FibonacciSoapBindingStub.java:38: warning: as of release
'enum' is a keyword, and may not be used as an identifier
(use -source 5 or higher to use 'enum' as a keyword)
oper.setUse (org.apache.axis.enum.Use.ENCODED) ;
Trying to wait for the wsdl2java procedure to stop
2 warnings
4 warnings
Trying to wait for the wsdl2java procedure to stop
Trying to wait for the wsdl2java procedure to stop
Trying to wait for the wsdl2java procedure to stop
urn:createrandom
So far I've got filetolook:./services/createrandom.wsdl, class
before the one to look: createrandomResponse
Found where I'm supposed to look createrandom. createrandomResponse
and gonna load it dynamically.
Finding class

r

r
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createrandom pkg. createrandomResponse: Class loaded successfully

urn:createrandom

So far I've got filetolook:./services/createrandom.wsdl, class

before the one to look: createrandomRequest

Found where I'm supposed to look createrandom. createrandom and gonna

load it dynamically.

Finding class

createrandom pkg. createrandom: Class loaded successfully

urn:sgquare

So far I've got filetolook:./services/square.wsdl, class before

the one to look: squareResponse

Found where I'm supposed to look square. squareResponse and gonna load

it dynamically.

Finding class

square pkg. squareResponse: Class loaded successfully

urn:square

So far I've got filetolook:./services/square.wsdl, class before

the one to look: squareRequest

Found where I'm supposed to look square. square and gonna load it

dynamically.

Finding class

square pkg. square: Class loaded successfully

urn: fibonacci

So far I've got filetolook:./services/fib.wsdl, class before the

one to look: calculateFibonacciResponse

Found where I'm supposed to look fibonacci. calculateFibonacciResponse

and gonna load it dynamically.

Finding class

fibonacci. calculateFibonacciResponse: Class loaded successfully

urn: fibonacci

So far I've got filetolook:./services/fib.wsdl, class before the

one to look: calculateFibonacciRequest

Found where I'm supposed to look fibonacci. calculateFibonacci and

gonna load it dynamically.

Finding class

fibonacci. calculateFibonacci: Class loaded successfully

CreaterandomOut createrandom pkg. createrandomResponse
createrandom.wsdl

CreaterandomIn createrandom pkg. createrandom
createrandom.wsdl

SquareOut square pkg. squareResponse square.wsdl

Squareln square pkg. square square.wsdl

CalculateFibonacciOut fibonacci. calculateFibonacciResponse
fib.wsdl

CalculateFibonacciIn fibonacci. calculateFibonacci fib.wsdl

Variable2 java.lang.Integer noFile

Variablel java.lang.Integer noFile

Variables section ended...

Found CreaterandomIn in variablesList in position (starting from 0) 3
Found CreaterandomOut in variablesList in position (starting from 0) O
Finding class

createrandom pkg.CreaterandomServiceLocator: Class loaded successfully
Calling service @ http://localhost:8080/axis/services/createrandom

109



Beginning to transmit....

Please wait....

Invoke returned=8

Type of variable to pass is of:int and method's name is
setCreaterandomReturn

Invoke ending...

Invoke with nameInvoke6 section ended...

Going to child(from assign)

Found CreaterandomOut in variablesList in position (starting from 0) O
Found SquarelIn in variablesList in position (starting from 0) 9

Assign says that those two variables have the same amount of parts...
SO gonna copy them

Method's name is getCreaterandomReturn

Type of variable to pass is of:int and method's name is setIn0

8

Ended with assign command

Going to children (from flow with name Flowl)

Got from flow index number 185 and
filelocation:./services/testcase3.bak.bpel

Found index with number 185 so I'm gonna stop.

Trying to wait for them to stop

Going to children (from sequence with name FlowSequence)

Found SquarelIn in variablesList in position (starting from 0) 9
Found SquareOut in variablesList in position (starting from 0) 6
Finding class

square pkg.SquareServicelLocator: Class loaded successfully
Calling service @ http://localhost:8080/axis/services/square
Beginning to transmit....

Please wait....

Invoke returned=64

Type of variable to pass is of:int and method's name is
setSquareReturn

Invoke ending...

Invoke with nameInvoke5 section ended...

Going to child(from assign)

Found SquareOut in variablesList in position (starting from 0) 6
Found SquarelIn in variablesList in position (starting from 0) 9
Assign says that those two variables have the same amount of parts...
so gonna copy them

Method's name is getSquareReturn

Type of variable to pass is of:int and method's name is setInO

64

Ended with assign command

Found SquarelIn in variablesList in position (starting from 0) 9
Found SquareOut in variablesList in position (starting from 0) 6
Finding class

square_ pkg.SquareServiceLocator: Class loaded successfully
Calling service @ http://localhost:8080/axis/services/square
Beginning to transmit....
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Please wait....

Invoke returned=4096

Type of variable to pass is of:int and method's name is
setSquareReturn

Invoke ending...

Invoke with nameInvokeb5 section ended...

Kot 6viog n 4" dvaun tov 8 givan to 4096. A&ilel va onuetmBel 6T, Yo vo vapyet
cuopupatomta petalh Tov epyaleinv mov ypnoomomnkay, EXpene va ypnoiomom et
n ékdoon 1.4 g java, yeyovog mov Otov ektedeiton oe 1.6 mepifdiiov, eyeipet

TPOEWOTOMTIKAE UNVOUOTO. XTO TOPAPTNHO QOAVETAL O KMOOKOG TNG VAOTOINGTG HOGC.
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[Mapdptnua A
O x®dwag g apykov java apyeiov, to omoio avarappdvel va oavoiyel to apyeio

KO VO LETAKIVEL TOV KEPGOPO KATA Eva 6TOLYEL0 KAOE popd, elvat:

import java.util.ArrayList;

import java.util.List;

import java.util.concurrent.Callable;

import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.concurrent.Future;

import com.ximpleware.*;

public class ReadBpel {

static List <Object> variablesList=new ArrayList(); //it is
the List that will hold any variable that is going to be used in the
whole process

static List <Object> receivelList=new ArrayList(); //it is
the List that awaits for objects to be returned

static List <String> namespacesResolved=new ArrayList();

public static void main (String[] args) throws Exception{

String filelocation="";
boolean filehasnamespaces=true;

if (args.length==3) {
filelocation=args[0]+args[1l];
if (args[2].equalsIgnoreCase ("true"))
filehasnamespaces=true;
else filehasnamespaces=false;
} else {
System.out.println (args.length+"Usage: Readbpel
(BPEL file location) (BPEL has namespaces:type true or anything else
for false)\n");
System.exit (1) ;

VIDGen vg = new VTDGen () ;
// declareXPathNameSpace associates name space with a prefix
//ap.declareXPathNameSpace (namespace, namespaceURI) ; //"xsd", "ht
tp://www.w3.0rg/2001/XMLSchema"
/* File temp=new File(filelocation);
System.out.println("File exists:"+temp.exists());
System.out.println(vg.parseFile("./bin/SynchronousSample.bpel"
, true));*/
if (vg.parseFile(filelocation, filehasnamespaces)) {
//"./src/SynchronousSample.wsdl", "true"
VTIDNav vn = vg.getNav();
AutoPilot ap = new AutoPilot (vn);
try {
ap.selectXPath ("/process");//found the root
element
// AutoPilot moves the cursor for you, as it
returns the index value of the qualified node
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if (ap.evalXPath()!=-1) { //means that it

found a process element and moves the autopilot there

System.out.println ("outer Element name
==> " +vn.toString(vn.getCurrentIndex()) );

vn.toElement (VIDNav.FIRST CHILD);//go to
the first child so as to start the parsing of the program

//begin iteration

do {

final ExecutorService execSvcl =
Executors.newFixedThreadPool (30) ;

Callable<String>
executionCallablel = new runlogic(vn, args[0], args[l],
filehasnamespaces); //go to runlogic function where each tag of the
sequence 1is processed

Future<String> futurel =
execSvcl.submit (executionCallablel) ;

futurel.get ()

} while
(vn.toElement (VIDNav.NEXT SIBLING)) ;
System.exit (0);
}
} catch (Exception e) {
System.out.println ("XPathParseException");//
in case something went wrong in XPATH
e.printStackTrace () ;
}
} else {
System.out.println("File could not be parsed! Probably not
a true bpel file (e.g. bad tagging)! \n");
}i
}

public static void sendReceive (String operation, Object object) {
receivelList.add (operation) ; //the name of the operation
receivelList.add (object) ; //the variable that has been

sent back

}

2V ovvéyewn akolovbel 0 TLUPNVOS TOV TPOYPAULATOS, TO omoio VAoTolel Kkébe

ototyeio, n runlogic.java

import java.util.ArrayList;

import java.util.Arrays;

import java.util.Date;

import java.util.GregorianCalendar;

import java.util.List;

import java.util.locale;

import Java.util.TimeZone;

import java.util.concurrent.Callable;

import java.util.concurrent.ExecutionException;
import java.util.concurrent.ExecutorService;
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import java.util.concurrent.Executors;

import java.util.concurrent.Future;

import java.util.concurrent.FutureTask;

import java.util.concurrent.LinkedBlockingQueue;
import java.util.concurrent.ThreadFactory;
import java.util.concurrent.ThreadPoolExecutor;

import java.util.concurrent.TimeUnit;

import java.io.File;

import java.lang.Long;

import java.lang.reflect.InvocationTargetException;
import java.lang.reflect.Method;

import java.net.MalformedURLException;

import java.net.URL;

import java.net.URLClassLoader;

import java.util.Calendar;

import javax.xml.datatype.DatatypeConfigqurationException;
import javax.xml.datatype.DatatypeFactory;
import javax.xml.namespace.QName;

import org.apache.axis.client.Call;
import org.apache.axis.client.Service;

import sun.util.resources.CalendarData el;

import wsdl2java.createwsdl2javafiles;

import bpelactionscontrol.documentation;
import bpelactionscontrol.invoke;

import com.ximpleware.AutoPilot;
import com.ximpleware.NavException;
import com.ximpleware.PilotException;
import com.ximpleware.VTDGen;

import com.ximpleware.VTDNav;

class runlogic implements Callable <String>{

int curindex;
VTDNav temp;
VTDGen vg3 = new VTDGen () ;
String filefolder, filename, filelocation;
boolean filehasnamespaces;
VIDGen vg = new VIDGen(); //in case some one needs it
(like invoke or receive)
//TO-DO perhaps this list should be accessed by ReadBpel

because it is that has the responsibility to go to the next node...

so I don;t want it to create another list each time... or does it
not create another child?
static List <String> namespacesResolved=new ArraylList();
List <String> namespacesResolved?2=new ArrayList ();
static List <Object> variablesList=new ArraylList();

114




static List <Object> receivelList=new ArrayList();

//1lst constructor
public runlogic (VTDNav temp, String filefolder, String
filename, boolean filehasnamespaces) {

this.temp=temp;
this.filefolder=filefolder;
this.filename=filename;
this.filehasnamespaces=filehasnamespaces;
filelocation=filefolder+filename;

}

//2nd constructor
//needed for flow command
//needed for concurrency as one cannot take the pointer and
alter it, cause they all share one common pointer in the previous
way, so changing it would result in chaotic results
public runlogic (int curindex, String filefolder, String
filename, boolean filehasnamespaces) throws PilotException,
NavException{
this.curindex=curindex;
this.filename=filename;
this.filefolder=filefolder;
filelocation=filefolder+filename;
this.filehasnamespaces=filehasnamespaces;
System.out.println ("Got from flow index number

"+this.curindex+ " and filelocation:"+ this.filelocation);

// System.out.println ("Found flow with int index "+
curindex+ " so I'm gonna attempt to start a new navigator from
there...");

if (vg3.parseFile(filelocation, filehasnamespaces)) {
//"./src/SynchronousSample.wsdl", "true"

VTDNav vnena=vg3.getNav () ; //problem because
there can be only one!
AutoPilot apena = new AutoPilot (vnena); // ap is

going to move the cursor

apena.selectElement ("*"); // select every element
(* matches all strings)

while (vnena.getCurrentIndex () !=this.curindex) //
iterate will iterate thru all elements

{

apena.iterate();

}

temp=vnena;

System.out.println ("Found index with number

"+temp.getCurrentIndex ()+" so I'm gonna stop.");
// System.out.println("Done. Starting a new navigator
from index"+temp.getCurrentIndex()) ;

} else {

System.out.println ("Could not parse file:
"+this.filelocation);

}
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public String call() throws IllegalAccessException,
InstantiationException, MalformedURLException,
ClassNotFoundException{

try |

//NOTE TO SELF:: Multiple ifs not good, better is
else 1if, even better the switch/case(which probably can be done via

//import
if (temp.matchElement ("import")){ //finished!

ThreadPoolExecutor threadpool = new
ThreadPoolExecutor (5,5, 50000L, TimeUnit.MILLISECONDS,new
LinkedBlockingQueue<Runnable> (), new PoolHandlerFactory());

final ExecutorService execSvc =
Executors.newFixedThreadPool (1) ;

ArrayList<FutureTask> t = new
ArrayList<FutureTask> () ;

//so, for every import I will give it
an FutureTask so as to perform simultaneously
do {
String
attrnamespace=temp.toNormalizedString (temp.getAttrval ("namespace"))

String
attrlocation=temp.toNormalizedString (temp.getAttrvVal ("location"));
String
attrimportType=temp.toNormalizedString (temp.getAttrvVal ("importType
));

”

if
(attrimportType.equalsIgnoreCase ("http://schemas.xmlsoap.org/wsdl/"
)) A
t.add (new
FutureTask<String> (new
createwsdl2javafiles (filefolder+attrlocation))); // Create the
classes in their respective location);

}

} while
(temp.toElement (VIDNav.NEXT SIBLING) &&
temp.matchElement ("import")) ;

//starting to parallelize the threads
for (int 1 = 0; 1 < t.size(); 1i++) {
threadpool.execute(t.get (1)) ;
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for (int 1 = 0; 1 < t.size(); 1i++) {
try/{
System.out.println ("Trying
to wait for the wsdl2java procedure to stop");
t.get (i) .get();
}catch (InterruptedException ee)
{} catch (ExecutionException e) {
// TODO Auto-generated
catch block
e.printStackTrace () ;

t.clear();
}
[ mmm e
else if (temp.matchElement ("variables")){ //almost
done --in case of three attributes I'm not sure if it is correct
Thread.sleep(2000);
if (temp.toElement (VIDNav.FIRST CHILD)) {
String
wheretolook="",whatvariabletolook="", filetolook="",
classtoload="", almostreadyclass="", almosttherel];
// ThreadPoolExecutor threadpool =

new ThreadPoolExecutor (5,5, 50000L, TimeUnit.MILLISECONDS, new
LinkedBlockingQueue<Runnable> (), new PoolHandlerFactory());

// final ExecutorService execSvc =
Executors.newFixedThreadPool (1) ;
// ArrayList<FutureTask> t = new
ArrayList<FutureTask> () ;

Class varl = null, var2 = null, var3 =
null;

do {

String
attrname=temp.toNormalizedString (temp.getAttrVal ("name"));
int

attrcount=temp.getAttrCount () ;
switch (attrcount) {

case 2:
{
if
(temp.getAttrval ("type") !=-1) { //1f there is no such element
throws back an -1
String
attrType=temp.toNormalizedString (temp.getAttrval ("type")); //e.
g. <variable name="UploadOpRes" type="xsd:anyType"/>
// t.add (new

FutureTask<Object> (new Variables20bjects (attrname, attrType))):;

variablesList.add (attrname) ;
if
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(attrType.equalsIgnoreCase ("xsd:int")) {

int
classvariable = 0;
variablesList.add (classvariable) ;
}else if
(attrType.equalsIgnoreCase ("xsd:long")) {
long
classvariable = 0;
variablesList.add(classvariable);
}
else if
(attrType.equalsIgnoreCase ("xsd:short")) {
short
classvariable = 0;//short typeclass;
variablesList.add(classvariable);
}
else if
(attrType.equalsIgnoreCase ("xsd:float")) {
float
classvariable = 0;//float typeclass;
variablesList.add(classvariable);
}
else if
(attrType.equalsIgnoreCase ("xsd:double")) {
double
classvariable = 0;//double typeclass;
variablesList.add(classvariable);
}
else if
(attrType.equalsIgnoreCase ("xsd:boolean")) {
boolean
classvariable = false;//boolean typeclass;
variablesList.add(classvariable);
}
else if
(attrType.equalsIgnoreCase ("xsd:byte")) {
byte

classvariable = 0;//byte typeclass;

variablesList.add(classvariable) ;
}
else {
Class var =
xsd2type (attrType) ;
Object
classvariable = var.newInstance ()
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variablesList.add (classvariable);

variablesList.add ("noFile");

break; //means
that it will pass cases 3-5

if
(temp.getAttrVal ("messageType") !=-1) {
String
attrMType=temp.toNormalizedString (temp.getAttrvVal ("messageType"));
//find where to
look for the operation from the process attribute

Stringl[]
tokenize = attrMType.split(":");

if
(tokenize.length==2){ //means that it has 2 tokens, one of the

namespace and one of the portType
whatvariabletolook=tokenize[1l];

//resolve
namespace from variable and see what connection has with <process>

for (int
i=0; i<namespacesResolved.size(); 1+=2){ //namespacesResolved
has in every *second* line the namespace(impl) and in every other
line the location of the namespace (e.g. "urn:fibonacci"). That is
normally located as an attribute to the "process" child
if
(tokenize[0].equals (namespacesResolved.get (i))) { //xmlns:impl
from tag
wheretolook=namespacesResolved.get (i+1); //e.qg.
urn:fibonacci from process
break; //found it so it will quit for loop
}
}i
if
(wheretolook.isEmpty ()) { //1if previous for loop didn't give any
result from the list where we keep all current namespaces
if
(vg.parseFile(filelocation, false)) { //false:do not
separate namespaces
VTDNav vn = vg.getNav();
AutoPilot ap = new AutoPilot (vn);
try
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ap.selectXPath("/process");//

// AutoPilot moves the cursor for you, as it returns
the index value of the qualified node

if (ap.evalXPath () !=-1){ //means that it found a
sequence and moves the autopilot there

if (vn.getAttrVal ("xmlns:"+tokenize[0]) !=-1) {
//means that there is a valid namepsace in process

wheretolook=vn.toNormalizedString (vn.getAttrVal ("xmlns:"+tokenize[0

1))

namespacesResolved.add (tokenize[0]) ;
//e.g. "impl"

namespacesResolved.add (wheretolook) ;
//e.g. "urn:fibonacci"

else System.out.println("Did not find "+
tokenize[0] +" from the variables section to the process section");

}

catch (Exception e) {

System.out.println ("XPathParseException");// in case
something went wrong in XPATH

e.printStackTrace();

else {

System.out.println ("Could not open file...");

//1've got the
namespace connection from the variable=>process, now I'm gonna find
the connection from process=>import and see what file it
corresponds to

String []
location = wheretolook.split(":"); //location[0]==urn and
location[l]==fibonacci

if
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(location[0] .equalsIgnoreCase ("http")) {

//TO-DO. ..
this is the case that the process gives back an http link

} else {

//resolve
namespace from import and see what connection has with a file

for (int
i=0; i<namespacesResolved2.size(); i+=2) { //namespacesResolved?2
has in every *second* line the namespace (process) and in every
other line the file which it corresponds to (e.g.
"urn:fibonacci=>fib.wsdl")

if
(wheretolook.equals (namespacesResolved2.get (i))){ //e.g
wheretolook=urn:fibonacci
filetolook=namespacesResolved2.get (i+1) ; //e.g. fib.wsdl
from import
break; //found it so it will quit for loop
}
}i
if
(filetolook.isEmpty()) {
if
(vg.parseFile(filelocation, false)) { //false:do not
separate namespaces
VIDNav vn = vg.getNav();
AutoPilot ap = new AutoPilot (vn);
try

ap.selectXPath ("/process/import");//

// AutoPilot moves the cursor for you, as it returns
the index value of the qualified node

if (ap.evalXPath () !=-1){ //means that it found a
sequence and moves the autopilot there

do {

if (vn.getAttrVal ("namespace") !=-1) {
//means that there is a valid namespace in import

if
(vn.toNormalizedString (vn.getAttrVal ("namespace")) .matches (wheretol
ook)) {
filetolook=vn.toNormalizedString (vn.getAttrvVal ("location"));
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namespacesResolved?.add (wheretolook) ;

namespacesResolved2.add (filetolook) ;

}

} while (vn.toElement (VIDNav.NEXT SIBLING)) ;

/*1f (vn.getAttrVal ("xmlns:"+tokenize[0]) !=-1) {
//means that there is a valid namespace in process

filetolook=vn.toNormalizedString (vn.getAttrVal ("xmlns:"+tokenize[0]

));

namespacesResolved?2.add (tokenize[0]) ;
namespacesResolved?.add (wheretolook) ;
}*</

/*else if (vn.getAttrVal ("namespace") !=-1) {
//means that there is a valid namespace in process

wheretolook=vn.toNormalizedString (vn.getAttrVal ("namespace"));

System.out.println ("Test case... Variable id
found in ");

namespacesResolved.add (tokenize[0]);
namespacesResolved.add (wheretolook) ;
b/
}else {

System.out.println ("Could not find from
import the link to filelocation");

}

catch (Exception e) {
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System.out.println ("XPathParseException");// in case
something went wrong in XPATH

e.printStackTrace();

else {

System.out.println ("Could not open file...");

System.out.println("So far I've got
filetolook:./services/"+filetolook+", class before the one to look:
"+tokenize[l]);

//opening
file so as to find the right class to load, usually it has the same
name but there are times that this is not the case (see fib.wsdl
and calculateFibonacciRequest example -> the class to load is not
calculateFibonacciRequest but calculate Fibonacci

if
(vg.parseFile("./services/"+filetolook, false)) {
//false:do not separate namespaces
VTDNav vn = vg.getNav ()
AutoPilot
ap = new AutoPilot (vn);
try |

ap.selectXPath ("/definitions/message");//

// AutoPilot moves the cursor for you, as it returns the
index value of the qualified node

if (ap.evalXPath () !=-1){ //means that it found a message
and moves the autopilot there

do {

if (vn.getAttrVal ("name") !=-1) { //means that
there is a valid namespace in import
if
(vn.toNormalizedString (vn.getAttrval ("name")) .matches (tokenize[1l]))

{

if (vn.toElement (VIDNav.FIRST CHILD)) {
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almostreadyclass=vn.toNormalizedString (vn.getAttrvVal ("element")) ;

almostthere=almostreadyclass.split (":");
if
(almostthere[0] .equalsIgnoreCase (tokenize[0])) {

classtoload=almostthere[l];

//classesFromVariablesResolved.add (whe
retolook) ;

//classesFromVariablesResolved.add (fil

etolook) ;

vn.toElement (VIDNav.PARENT) ;

//break; //found the one so no need to
check the rest messages

} while (vn.toElement (VIDNav.NEXT SIBLING)) ;

lelse {

System.out.println ("Could not find from import the
link to filelocation");

catch (Exception e) {

System.out.println ("XPathParseException");// in case
something went wrong in XPATH

e.printStackTrace () ;
} else {

System.out.println ("Could not open file
./services/"+filetolook);
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System.out.println ("Found where I'm supposed to look

"+location[1l]+". "+classtoload+" and gonna load it dynamically.");
String
currentdir = System.getProperty("user.dir");
File

outputdir = new File (currentdir);
URL[] urls
= new URL[] {outputdir.toURI () .toURL() };

ClassLoader cl = runlogic.class.getClassLoader () ;

System.out.println ("Finding class");

if (cl !=
null) {
//Sy
stem.out.println ("Default ClassLoader : " + cl);
URLClassLoader ucl = new URLClassLoader (urls, cl);
File
temp=new File("./"+location[1]+"/ "+classtoload+".class");
if
(temp.exists ()) {
varl
= ucl.loadClass (location[1]+". "+classtoload);
}
else(
varl
= ucl.loadClass (location[1l]+" pkg. "+classtoload);
}
System.out.println(varl.getName ()+ ": Class loaded
successfully");
}
//varl =
Class.forName(location[l]+".7"+classtoload/*, true,
Thread.currentThread () .getContextClassLoader () */) ;
Object
classvariable = varl.newlInstance();
//1list

that holds in every odd line the name and in every even line the
class object...

variablesList.add (attrname) ;
variablesList.add(classvariable);

variablesList.add (filetolook) ;
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break; //it was
case 2 so there is no point looking for the rest.
}

}
//perhaps this needs

alteration, it must take the xmlns:impl from the same field and not
from the process=>import...

case 3:{
if
(temp.getAttrval ("type") !'=-1) { //1f there is no such element
throws back an -1
String
attrType=temp.toNormalizedString (temp.getAttrvVal ("type")); //e.
g. <variable name="UploadOpRes" type="xsd:anyType"/>
if
(temp.getAttrVal ("xsi:nillable™) I=-1)
if
(temp.toNormalizedString (temp.getAttrvVal ("xsi:nillable")) .equals ("t
rue")) {
Class
var=xsd2type (attrType+" xsi:nillable=true");
Object
classvariable= var.newlInstance();
}
break; //means
that it will pass cases 4-5
}
if
(temp.getAttrVal ("messageType") !'=-1) {
String

attrMType=temp.toNormalizedString (temp.getAttrVal ("messageType"));
//find where to

look for the operation from the process attribute

Stringl[]
tokenize = attrMType.split(":");

if
(tokenize.length==2){ //means that it has 2 tokens, one of the
namespace and one of the name of the variable

whatvariabletolook=tokenize[1l];
//check if
there is an override for the namespace
if
(temp.getAttrVal ("xmlns:"+tokenize[0]) !=-1) {

wheretolook =
temp.toNormalizedString (temp.getAttrVal ("xmlns:"+tokenize[0]));
}

//otherwis
e take the usual route
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//1've got the
namespace connection from the variable=>import, now I'm gonna find
the connection from process=>import and see what file it
corresponds to

String []
location = wheretolook.split(":"); //location[0]==urn and
location[l]==fibonacci

System.out.println (wheretolook) ;

if
(location[0] .equalsIgnoreCase ("http")) {

//TO-DO. ..
this is the case that the process gives back an http link

} else {

if
(vg.parseFile(filelocation, false)) { //false:do not
separate namespaces
VTDNav vn = vg.getNav();
AutoPilot ap = new AutoPilot (vn);
try

ap.selectXPath ("/process/import");//

// AutoPilot moves the cursor for you, as it returns
the index value of the qualified node

if (ap.evalXPath () !=-1){ //means that it found a
sequence and moves the autopilot there

do {

if (vn.getAttrVal ("namespace") !=-1) {
//means that there is a valid namespace in import

if
(vn.toNormalizedString (vn.getAttrVal ("namespace")) .matches (wheretol
ook) ) {
filetolook=vn.toNormalizedString (vn.getAttrval ("location"));

namespacesResolved2.add (wheretolook) ;

namespacesResolved2.add (filetolook) ;
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} while (vn.toElement (VIDNav.NEXT SIBLING)) ;

lelse {

System.out.println ("Could not find from
import the link to filelocation");

}

catch (Exception e) {

System.out.println ("XPathParseException");// in case
something went wrong in XPATH

e.printStackTrace();

else {

System.out.println ("Could not open file...");

System.out.println("So far I've got
filetolook:./services/"+filetolook+", class before the one to look:
"+tokenize[1l]):;

//opening
file so as to find the right class to load, usually it has the same
name but there are times that this is not the case (see fib.wsdl
and calculateFibonacciRequest example -> the class to load is not
calculateFibonacciRequest but calculate Fibonacci

if
(vg.parseFile ("./services/"+filetolook, false)) {
//false:do not separate namespaces
VIDNav vn = vg.getNav();
AutoPilot
ap = new AutoPilot (vn);
try {

ap.selectXPath ("/definitions/message");//

// AutoPilot moves the cursor for you, as it returns the
index value of the qualified node

128




if (ap.evalXPath () !=-1) { //means that it found a message
and moves the autopilot there

do {

if (vn.getAttrVal ("name") !=-1) { //means that
there is a valid namespace in import

if

(vn.toNormalizedString(vn.getAttrVal ("name")) .matches (tokenize[1]))

{

if (vn.toElement (VIDNav.FIRST CHILD)) {

almostreadyclass=vn.toNormalizedString(vn.getAttrval ("element"));

almostthere=almostreadyclass.split (":");

if
(almostthere[0] .equalsIgnoreCase (tokenize[0])) {

classtoload=almostthere([1l];

//classesFromVariablesResolved.add (whe
retolook);

//classesFromVariablesResolved.add (fil
etolook) ;

vn.toElement (VIDNav.PARENT) ;
}

//break; //found the one so no need to
check the rest messages

} while (vn.toElement (VIDNav.NEXT SIBLING)) ;

lelse {

System.out.println ("Could not find from import the
link to filelocation");
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catch (Exception e) {

System.out.println ("XPathParseException");// in case
something went wrong in XPATH

e.printStackTrace();

} else {

System.out.println ("Could not open file
./services/"+filetolook) ;

System.out.println ("Found where I'm supposed to look

"+location[1]+". "+classtoload+" and gonna load it dynamically.");
String
currentdir = System.getProperty("user.dir");
File

outputdir = new File (currentdir);
URL[] urls
= new URL[] {outputdir.toURI () .toURL() };

ClassLoader cl = runlogic.class.getClassLoader () ;

System.out.println ("Finding class");

if (cl !=
null) {
//Sy
stem.out.println ("Default ClassLoader : " + cl);
URLClassLoader ucl = new URLClassLoader (urls, cl);
File
temp=new File("./"+location[1]+"/ "+classtoload+".class");
if
(temp.exists ()) {
varl
= ucl.loadClass (location[1]+". "+classtoload);
}
else(
varl
= ucl.loadClass (location[1l]+" pkg. "+classtoload);
}
System.out.println(varl.getName ()+ ": Class loaded
successfully");
}
//varl =

130




Class.forName(location[l]+".7”+classtoload/*, true,
Thread.currentThread () .getContextClassLoader () */) ;

Object
classvariable = varl.newInstance () ;

//1list
that holds in every odd line the name and in every even line the
class object...

variablesList.add (attrname) ;
variablesList.add(classvariable);

variablesList.add(filetolook);

break; //it was
case 3 so there is no point looking for the rest.
}
}

default:System.out.println("don't know what to do with such
variable...");

}

} while
(temp.toElement (VIDNav.NEXT SIBLING) &&
temp.matchElement ("variable"));

temp.toElement (VIDNav. PARENT) ;
}
for (int i=0; i<variablesList.size(); i+=3){
//variablesList has in every even line the Class Object and
in every odd the name of The Class

System.out.print (variablesList.get (i)+"\t");

System.out.print (variablesList.get (i+1l) .getClass () .getName ()
+"\t") ;

System.out.println(variablesList.get (i+2));
}i
System.out.println ("Variables section
ended...\n\n\n\n") ;

//invoke
//else if
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(temp.matchRawTokenString (temp.getCurrentIndex (), "invoke™"))
else if (temp.matchElement ("invoke"))

{

int invokel=6;

[/ ——mmm———————— invoke without using classes, Jjust by
opening the wsdl file and reading the bpel file - -——-——---------—-
if (invokel==1) {
String
attrname=temp.toNormalizedString (temp.getAttrval ("name")) ;
String

attrpartnerLink=temp.toNormalizedString (temp.getAttrvVal ("partnerLin
k"))
String
attroperation=temp.toNormalizedString (temp.getAttrvVal ("operation"))
String
attrportType=temp.toNormalizedString (temp.getAttrval ("portType"))
String wheretolook="", templook="",
templook2="";

try {
if (vg.parseFile(filelocation,
false)) {
VIDNav vn = vg.getNav (),
AutoPilot ap = new
AutoPilot (vn) ;

ap.selectXPath ("/process/partnerLinks/partnerLink") ;
// AutoPilot moves the
cursor for you, as it returns the index value of the gqualified node
if (ap.evalXPath () !=-1) {
//means that it found a sequence and moves the autopilot
there
do{
if
(vn.toNormalizedString (vn.getAttrVal ("name")) .equals (attrpartnerlLin

k) A

templook=vn.toNormalizedString (vn.getAttrVal ("xmlns:impl"));

break;
}
}while
(vn.toElement (VIDNav.NEXT SIBLING)) ;
//
System.out.println ("Found it:"+templook+"\t in:
"+tattrpartnerLink) ;
}
if (!templook.equals("")) {

ap.selectXPath ("/process/import") ;
if (ap.evalXPath() !=-
1) { //means that it found a sequence and moves the autopilot
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there
do{
if
(vn.toNormalizedString (vn.getAttrVal ("namespace")) .equals (templook)
) {

templook2=vn.toNormalizedString (vn.getAttrVal ("location"));

break;

}while
(vn.toElement (VIDNav.NEXT SIBLING)) ;

//
System.out.println ("Found it:"+templook?2);

}
}
}

if
(vg.parseFile(filefolder+templook2, false)) {
VIDNav vn = vg.getNav();
AutoPilot ap = new

AutoPilot (vn) ;

ap.selectXPath ("/definitions/service/port");

if (ap.evalXPath () !=-1) {
if
(vn.toElement (VTDNav. FC)) {
wheretolook=vn.toNormalizedString (vn.getAttrval ("location"));
lelse(

System.out.println("Can't find the (wsdlsoap:address) of wsdl
file");
}
lelse(

System.out.println("Can't find the
path.../definitions/service/port");

}
}

} catch (Exception e) {

System.out.println ("XPathParseException");// in case

something went wrong in XPATH
e.printStackTrace () ;

}

//find where to look for the operation

from the process attribute
/* String[] tokenize =

attrportType.split(":");
if (tokenize.length==2) { //means

133



that is has 2 tokens, one of the namespace and one of the portType

try |
if
(vg.parseFile(filelocation, false)) {
VTDNav vn =
vg.getNav () ;
AutoPilot ap = new
AutoPilot (vn) ;

ap.selectXPath ("/process");//"/definitions/types/xsd:schema/xsd:imp
ort"

// AutoPilot moves
the cursor for you, as it returns the index value of the qualified
node

if (ap.evalXPath() !=-
1) { //means that it found a sequence and moves the autopilot
there

wheretolook=vn.toNormalizedString (vn.getAttrVal ("xmlns:"+tokenizel[O0
1))
}
}

} catch (Exception e) {

System.out.println ("XPathParseException");// in case
something went wrong in XPATH
e.printStackTrace () ;
}
Poox/
int object0=15;

final ExecutorService execSvc =
Executors.newFixedThreadPool (3) ;

Callable<String> executionCallable =
new invoke (attrname, attrpartnerLink, attroperation, attrportType,
wheretolook, objectO);

Future<?> future =
execSvc.submit (executionCallable) ;

future.get () ;

//not sure if it has children...well
it may have documentation
if (temp.toElement (VIDNav.FIRST CHILD)) {
//goes into children
System.out.println ("Going to
child (from invoke)");
do {
final ExecutorService
execSvcl = Executors.newFixedThreadPool (3);
Callable<String>
executionCallablel = new runlogic(temp,filefolder, filename,
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filehasnamespaces) ;
Future<?> futurel =
execSvcl.submit (executionCallablel) ;
futurel.get () ;
} while
(temp.toElement (VTDNav. NEXT_SIBLING) ) ;

temp.toElement (VITDNav. PARENT) ;
//returns from children to continue with the workflow
}
System.out.println ("exiting from invoke
with "+attrportType)

/)= invoke using classes  —-———--——-—---
else

String
inputvariable=temp.toNormalizedString (temp.getAttrVal ("inputVariabl
e"));

String
outputvariable=temp.toNormalizedString (temp.getAttrval ("outputVaria
ble"));

String
attrname=temp.toNormalizedString (temp.getAttrval ("name")) ;

String
attrpartnerlink=temp.toNormalizedString (temp.getAttrVal ("partnerLin
k™))

String
attroperation=temp.toNormalizedString (temp.getAttrval ("operation"))

r

String
attrportType=temp.toNormalizedString (temp.getAttrval ("portType"));

String attrxmlns="";

if (temp.getAttrval ("xmlns:impl") !=-1)

attrxmlns=temp.toNormalizedString (temp.getAttrvVal ("xmlns:impl")) ;
String wheretolook="", templook="",
templook2="", nameofservice="";
Class varl=null, var2=null, var3=null,
var4=null;
int k=-1,m=-1,p=0,n=0,nm=-1;
List<String> inputList=new
ArraylList (), outputlist=new ArrayList();

try {
for (int i=0;
i<variablesList.size(); 1=1+3){
if
(variablesList.get (i) .equals (inputvariable)) {
k=i; //store where
it found that wvariable

System.out.println ("Found "+ inputvariable+ in
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variablesList in position (starting from 0) "+k);
break;
}
}
for (int i1=0,; i<variablesList.size():;
1i=1+3) {
if
(variablesList.get (i) .equals (outputvariable)) {
m=i; //store where
it found that wvariable

System.out.println ("Found "+ outputvariable+ " in
variablesList in position (starting from 0) "+m);
break;

}
}

String classpathl[];

if (attrxmlns.equals("")) {
String
classpathO[]=attrportType.split (":");

System.out.println ("There is no
xmlns:impl attribute so gonna search from the List");
for (int 1=0;

i<namespacesResolved.size (); i+=2) { //namespacesResolved has in
every *second* line the namespace (impl) and in every other line the
location of the namespace (e.g. "urn:fibonacci"). That is normally
located as an attribute to the "process" child
if
(classpath0[0] .equals (namespacesResolved.get (i))){ //xmlns:impl
from process
String
nameofservice2 []=((String) namespacesResolved.get (i+1l)) .split(":");
//e.g. urn:fibonacci from process
nameofservice=nameofservice2[1l];
System.out.println (nameofservice) ;
nm=i;
break; //found it

so it will quit for loop

}
else{
String
classpathO[]=attrxmlns.split(":");
nameofservice=classpathO0[1];

}

String
nameOfServicel []=attrportType.split (":");

// get paths to be used for
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loading
/*ClassLoader base =
ClassLoader.getSystemClassLoader () ;
URL[] urls;
if (base instanceof URLClassLoader) {
urls = new URL[]{ new
File(".") .toURI () .toURL() };
} else {
urls =
((URLClassLoader)base) .getURLs () ;
}

// list the paths actually being used
System.out.println ("Loading from

paths:");
for (int 1 = 0; i1 < urls.length; i++) {
System.out.println (" "™ + urls[i]);
}
————————————————————————————— //or
*/

File outputdir = new
File(System.getProperty("user.dir"));
URL[] urls = new URL[]
{outputdir.toURI () .toURL() };
ClassLoader cl =
runlogic.class.getClassLoader () ;
System.out.println ("Finding
class") ;
if (cl !'= null) {
//System.out.println ("Defau
1t ClassLoader : " + cl);
URLClassLoader ucl = new
URLClassLoader (urls, cl);
File temp=new

File ("./"+nameofservice+"/"+nameOfServicel[l]+"ServicelLocator.class
")
if (temp.exists()) {
var2 =
ucl.loadClass (nameofservice+"."+nameOfServicel [1]+"ServiceLocator")
}
else{
var2 =

ucl.loadClass (nameofservice+" pkg."+nameOfServicel[l]+"ServiceLocat
or");

}

System.out.println (var2.getName ()+ ": Class loaded
successfully");
}
//varl =
Class.forName (location[1l]+". "+classtoload, true,

137



Thread.currentThread () .getContextClassLoader()) ;
Object locateURI =

var2.newlnstance () ;

if
(vg.parseFile("./services/"+variablesList.get (k+2), false)) {
//false:do not separate namespaces. 1t goes into the

wsdl file to make a match
//System.out.println ("Got

into "+"./services/"+variablesList.get (k+2)+ " file");
VIDNav vn = vg.getNav (),
AutoPilot ap = new

AutoPilot (vn) ;
try {

ap.selectXPath ("/definitions") ;
// AutoPilot moves the

cursor for you, as it returns the index value of the qualified node
if (ap.evalXPath() !=-

1) { //means that it found a message and moves the autopilot there
vn.toElement (VIDNav.FIRST CHILD);//go to wsdl
vn.toElement (VTDNav.FIRST CHILD);//go to schema

vn.toElement (VTDNav.FIRST CHILD);//go to element

do {
if
(vn.getAttrval ("name") !=-1) { //means that there is a valid name
String[] toseeifitmatchesInput=
(variablesList.get (k+1) .getClass () .getName ()) .split (" ");
String[] toseeifitmatchesOutput=
(variablesList.get (m+l) .getClass () .getName ()) .split (" ");

int
lastofoutputlist=toseeifitmatchesOutput.length-1;//if we had a pkg
in the name of the wsdl2java files then ther would be a problem, so
we are trying to resolve the last one anyway

int
lastofinputlist=toseeifitmatchesInput.length-1;

if
(vn.toNormalizedString (vn.getAttrvVal ("name")) .matches (toseeifitmatc

hesInput[lastofinputlist])) {
vn.toElement (VIDNav.FIRST CHILD);//complexType
vn.toElement (VIDNav.FIRST CHILD);//sequence

vn.toElement (VIDNav.FIRST CHILD);//element

do{
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inputList.add (vn.toNormalizedString (vn.getAttrval ("name")));

//System.out.println (vn.toNormalizedString(vn.getAttrVa

1("name")));
inputList.add(vn.toNormalizedString (vn.getAttrval ("type")));
//System.out.println(vn.toNormalizedString (vn.getAttrVa
1("type")));

p+t+; //p stores the number of the parts in a variable
} while (vn.toElement (VIDNav.NEXT SIBLING)) ;
vn.toElement (VIDNav.PARENT) ;//go to sequence
vn.toElement (VIDNav.PARENT) ; //go to complexType

vn.toElement (VIDNav.PARENT) ;//go to element
}

if
(vn.toNormalizedString(vn.getAttrVal ("name")) .matches (toseeifitmatc
hesOutput[lastofoutputlist])) {
vn.toElement (VIDNav.FIRST CHILD);//complexType
vn.toElement (VIDNav.FIRST CHILD);//sequence
vn.toElement (VIDNav.FIRST CHILD);//element
do/{
outputList.add(vn.toNormalizedString (vn.getAttrvVal ("name"))) ;
//System.out.println (vn.toNormalizedString (vn.getAttrVa
1 ("name")));
outputList.add(vn.toNormalizedString (vn.getAttrval ("type")));
//System.out.println (vn.toNormalizedString (vn.getAttrVa
1("type")));

n++; //n stores the number of the parts in a variable

} while (vn.toElement (VIDNav.NEXT SIBLING)) ;
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vn.toElement (VIDNav.PARENT) ; //go to sequence
vn.toElement (VIDNav.PARENT) ; //go to complexType

vn.toElement (VIDNav.PARENT) ;//go to element

}
} while
(vn.toElement (VIDNav.NEXT SIBLING)) ;

} else {

System.out.println ("Could not autopilot to the element");
}

} catch (Exception e) {

System.out.println ("XPathParseException");// in case
something went wrong in XPATH
e.printStackTrace () ;
}
} else {
System.out.println ("Could

not open file ./services/"+variablesList.get (k+2));

}

//Trying to make the Object List
that will be the input of the invoke method

Object[] inputObjectList=new
Object[inputlList.size () /2];

Object[] outputObjectlist=new

Object[outputList.size()/2];
for (int i=0;
i<inputList.size(); i=i+2) {
int tempi = 1 / 2;
//System.out.println (tempi)

String methodToCall=
inputList.get (i) .substring (0, 1).toUpperCase() +
inputList.get (i) .substring(1l)/*.toLowerCase () */;

Method methodURI =
(variablesList.get (k+1) .getClass ()) .getMethod ("get"+methodToCall,
null); //getInO(null) =>getMethod (methodName, paraml.class,
param2.class, ..);

inputObjectList[tempi]=methodURI.invoke (variableslList.get (k+1),
null); //method.invoke (objectToInvokeOn, params)
//objectToInvokeOn is of type Object and is the object you want to
invoke the method on "method name" is the name of the method you
want to call

}
//----method invoking#l----//

//Method methodURI=
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cl2.getMethod ("getfibonacciAddress", java.lang.String.class );
Method methodURI=

var2.getMethod ("get"+nameofservice+"Address", null );

//getfibonacciAddress (null)

String endpoint = (String)
methodURI.invoke (locateURI, null);
System.out.println("Calling service @

"+endpoint) ;

Service service = new Service():;

Call call = (Call)
service.createCall () ;

call.setOperationName (new
QName (endpoint, attroperation));

call.setTargetEndpointAddress ( new
java.net.URL (endpoint)) ;

System.out.println ("Beginning to
transmit....");

/*System.out.println(variablesList.get (k+1) .getClass () .getNam
e())
Object tester = new Object[]
{ (variablesList.get (k+1)) };

System.out.println(tester.getClass () .getName ());*/

Object returnvar =
call.invoke (inputObjectlList) ;

//works with this one

//int returnvar = (Integer)
call.invoke (new Object[]{(10)}) ;

//int ret=new Integer (returnvar);

System.out.println ("Please wait....");

System.out.println ("Invoke returned="
+ returnvar) ;

//beginning to saving to the right
variable...
for (int i=0; i<outputlist.size();
i=i+2) {
int tempi =1 / 2;
//System.out.println (tempi)

String methodToCall =
outputList.get (i) .substring (0, 1).toUpperCase() +
outputList.get (i) .substring (1) ;
//outputList.get (i) .substring(l) .toLowerCase ()

Class methodtype =
xsd2type (outputlList.get (i+1)) ;

System.out.println ("Type of
variable to pass is of:" +methodtype.getName ()+" and method's name
is set"+ methodToCall);
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//Thread.sleep (2000) ;

methodURI =
(variablesList.get (mtl) .getClass()) .getMethod ("set"+methodToCall,
methodtype); //setInO (int) =>getMethod (methodName, paraml.class,
param2.class, ..);

methodURI.invoke (variablesList.get (m+l), returnvar);
//method.invoke (objectToInvokeOn, params) //objectToInvokeOn is of
type Object and is the object you want to invoke the method on
"method name" is the name of the method you want to call
System.out.println ("Invoke

ending...");
}
k=m=-1;
} catch (Exception e) {
e.printStackTrace () ;
}
System.out.println ("Invoke with name"+
attrname +" section ended...\n\n");
}
}
[ e

//assign => almost done... nedd to fix not only
copy parts but whole variables
else if (temp.matchElement ("assign"))
{
String attrname="";
if (temp.getAttrval ("name")==-1) {
attrname=
temp.toNormalizedString (temp.getAttrval ("name")) ;
}

int n=0;
List<String> outputList=new

ArrayList () ;
ArravylList () ;

List<String> inputList=new

inputlList.clear();
outputlList.clear();

String fromtype="", totype="";
int fromnumber=0, tonumber=0;

String
attname=temp.toNormalizedString (temp.getAttrval ("name")) ;
Class<?> varl=null, var2=null;

if (temp.toElement (VIDNav.FIRST CHILD))
{ //goes into copy child

System.out.println ("Going to
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child(from assign)");
if (temp.matchElement ("copy")) {

temp.toElement (VIDNav.FIRST CHILD) ;
if
(temp.matchElement ("from")) {

int k=-1, m=-1;
//auxiliary integers so as to determine whether or not the two
variables have been found

String
fromvariable=temp.toNormalizedString (temp.getAttrVal ("variable"));

if
(temp.toElement (VIDNav.NEXT SIBLING)) {

String
tovariable=temp.toNormalizedString (temp.getAttrvVal ("variable"));

for (int 1i=0;

i<variablesList.size(); 1=1i+3) {
if
(variablesList.get (i) .equals (fromvariable)) {
k=1i;
//store where it found that variable
System.out.println ("Found "+ fromvariable+ " in variablesList
in position (starting from 0) "+k);
break;

}

}

//To-Do: would it be
better to make those two for loops, checking in one pass? The if
clause, that we would use to check if both k and m have been found
in each iteration, wouldn;t that cost much more-?

for (int i=0;

i<variablesList.size(); 1=1+3){
if
(variablesList.get (i) .equals (tovariable)) {
m=1i;
//store where it found that variable
System.out.println ("Found "+ tovariable+ " in variablesList
in position (starting from 0) "+m);
break;

we have a copy that involves whole variables
//in case there is no
parts in each variable and we want to just copy from one to another
if
(temp.getAttrVal ("part")==-1 && temp.getAttrVal ("variable") !=-1) {
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//starting to
determine what sort of <b>type</b> the "from" variable is

if
(variablesList.get (k+2) .equals ("noFile")){ //means that we created
it and there is no class for that thang

fromtype =
(String) variablesList.get (k+1).getClass () .getName(); //now we have
what sort of type we have got

fromnumber
= 1;

}
else{

//trying
to figure out what sort of type this variable is so as to call the
right function

if
(vg.parseFile ("./services/"+variablesList.get (k+2), false)) {

//false:do not separate namespaces

VIDNav vn = vg.getNav();
AutoPilot
ap = new AutoPilot (vn);
try {

ap.selectXPath ("/definitions") ;
//
AutoPilot moves the cursor for you, as it returns the index value
of the qualified node

if (ap.evalXPath () !=-1){ //means that it found a message
and moves the autopilot there

vn.toElement (VTDNav.FIRST CHILD);//go to wsdl
vn.toElement (VTDNav.FIRST CHILD);//go to schema
vn.toElement (VTDNav.FIRST CHILD);//go to element
do {

if (vn.getAttrVal ("name") !=-1) { //means that
there is a valid name

String[] toseeifitmatchesInput=
(variablesList.get (k+1) .getClass () .getName ()) .split (" "); //it may
be square pkg. square so we have 3 split parts or it may be
fibonacci. fibonacciResponse so we have 2 parts. either way we want
only the last one

int
lastofinputlist=toseeifitmatchesInput.length-1;
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if
(vn.toNormalizedString (vn.getAttrVal ("name")) .matches (toseeifitmatc
hesInput[lastofinputlist])) {

vn.toElement (VIDNav.FIRST CHILD);//complexType

vn.toElement (VIDNav.FIRST CHILD);//sequence

vn.toElement (VIDNav.FIRST CHILD);//element
do {

if (vn.getAttrVval ("name") !=-1) {

inputList.add(vn.toNormalizedString (vn.getAttrval ("name")));
//System.out.println (vn.toN
ormalizedString (vn.getAttrval ("name")));
inputList.add (vn.toNormalizedString (vn.getAttrval ("type")));

//System.out.println (vn.toN
ormalizedString (vn.getAttrval ("type")));

}
fromnumber++; //fromnumber
stores the number of the parts in a variable that will need to be

copied

} while
(vn.toElement (VIDNav.NEXT SIBLING) );

vn.toElement (VIDNav.PARENT) ; //go to

sequence
vn.toElement (VTDNav. PARENT) ; //go to
complexType
vn.toElement (VIDNav. PARENT) ; //go to
element

145




} while (vn.toElement (VIDNav.NEXT SIBLING)) ;

} else {

System.out.println ("Could not autopilot to the
element") ;

catch (Exception e) {

System.out.println ("XPathParseException");// in case
something went wrong in XPATH

e.printStackTrace () ;
} else {
System.out.println ("Could not open file

./services/"+variablesList.get (k+2));

}

//starting to
determine what sort of <b>type</b> the "to" variable is

if
(variablesList.get (m+2) .equals ("noFile")){ //means that we created
and there is no class for that thang
totype =
(String) variablesList.get (m+1l).getClass().getName(); //now we have
what sort of type we have got
tonumber =
1;
}
else(
//trying

to figure out what sort of type this variable is so as to call the
right function

if
(vg.parseFile("./services/"+variablesList.get (m+2), false)) {
//false:do not separate namespaces
VTDNav vn = vg.getNav ()
AutoPilot
ap = new AutoPilot (vn);
try {

ap.selectXPath ("/definitions") ;
//

AutoPilot moves the cursor for you, as it returns the index value
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of the gqualified node

if (ap.evalXPath () !=-1) { //means that it found a message
and moves the autopilot there

vn.toElement (VIDNav.FIRST CHILD);//go to wsdl
vn.toElement (VTDNav.FIRST CHILD);//go to schema
vn.toElement (VTDNav.FIRST CHILD);//go to element
do {

if (vn.getAttrVal ("name") !=-1) { //means that
there is a valid name

String[] toseeifitmatchesOutput=
(variablesList.get (m+l) .getClass () .getName ()) .split (" "); //it may
be square pkg. square so we have 3 split parts or it may be

fibonacci. fibonacciResponse so we have 2 parts. either way we want
only the last one

int
lastofoutputlist=toseeifitmatchesOutput.length-1;

if
(vn.toNormalizedString (vn.getAttrvVal ("name")) .matches (toseeifitmatc
hesOutput[lastofoutputlist])) {

vn.toElement (VIDNav.FIRST CHILD);//complexType

vn.toElement (VIDNav.FIRST CHILD);//sequence

vn.toElement (VIDNav.FIRST CHILD);//element
do {

if (vn.getAttrVal ("name") !=-1) {

outputList.add(vn.toNormalizedString (vn.getAttrvVal ("name"))) ;

//System.out.println (vn.toN
ormalizedString (vn.getAttrVal ("name")));

outputList.add(vn.toNormalizedString (vn.getAttrval ("type")))
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//System.out.println (vn.toN
ormalizedString (vn.getAttrval ("type")));

}

tonumber++; //tonumber stores the
number of the parts in the "to" variable that will need to be saved

} while
(vn.toElement (VIDNav.NEXT SIBLING) );

vn.toElement (VITDNav.PARENT) ;//go to

sequence
vn.toElement (VIDNav.PARENT) ; //go to
complexType
vn.toElement (VTDNav. PARENT) ; //go to
element
}
}
} while (vn.toElement (VIDNav.NEXT SIBLING)) ;
} else {
System.out.println ("Could not autopilot to the
element") ;

}

catch (Exception e) {

System.out.println ("XPathParseException");// in case
something went wrong in XPATH

e.printStackTrace();
} else {
System.out.println ("Could not open file
./services/"+variablesList.get (k+2));
}
//now that we

have the two lists we can save each part of the "from" variable to
each part of the "to" wvariable
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if (fromnumber!
=tonumber) {

System.out.println ("Those two variables have not the same
parts! So ignoring the assign/copy command");
}
else{
//if we
have both xsd filetypes and they are the same filetype then

System.out.println ("Assign "+ attrname + "says that those two

variables have the same amount of parts... so gonna copy them");

if
(variablesList.get (k+2) .equals ("noFile") &&
variablesList.get (m+2) .equals ("noFile") &&
variablesList.get (m+2) .getClass () .getName () .equals (variablesList.ge
t (k+2) .getClass () .getName ())) {

variablesList.set (m+l, variablesList.get (k+1));

}

//1if just
the from variable is an xsd type

else
if (variablesList.get (k+2) .equals ("noFile")){ //the from variable is
just an xsd type so going right away to save it to the right
variable using the set...function. We are gusessing that there is
just one, a well put assumption

String methodToCall2= outputList.get (0) .substring (0,
1) .toUpperCase () +
outputList.get (0) .substring(l)/*.toLowerCase ()*/;//calling the
method so as to save using the right function with the right class

Class methodtype = xsd2type (outputList.get(l));

if
(methodtype.equals ((variablesList.get (k+1) .getClass () .getName()))) {
//they should both be of the same Type class

System.out.println ("Type of variable to pass is of:"
+methodtype.getName () +" and method's name is set"+ methodToCall2);

Method methodURI =
(variablesList.get (mt+l) .getClass()) .getMethod ("set"+methodToCall2,
methodtype); //setIn(5) if there is a way to say what kind of
variable the variabletocopy will be I can write
variabletocopy.getclass ()

methodURI. invoke (variablesList.get (m+1),
variablesList.get (k+1) );

else
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System.out.println ("They are not of the same class so gonna
quit assign");
}
}
//1if Jjust
the to variable is an xsd filetype
else
if (variablesList.get (m+2) .equals ("noFile")) {
//ca
1ling the get function

String methodToCall= inputList.get (0).substring (0,
1) .toUpperCase () + inputList.get (0).substring(l)/*.toLowerCase()*/;

Method methodURI =
(variablesList.get (k+1) .getClass ()) .getMethod ("get"+methodToCall,
null); //getInO(null) =>getMethod (methodName, paraml.class,
param2.class, ..);

Object variabletocopy =
methodURT.invoke (variablesList.get (k+1), null); //method.invoke
(objectToInvokeOn, params) //objectToInvokeOn is of type Object and
is the object you want to invoke the method on "method name" is the
name of the method you want to call

//params is of type Object
[] and declares the parameters to be passed to the method

Class methodtype = xsd2type (inputList.get (1))
if
(methodtype.equals ((variablesList.get (m+1l) .getClass () .getName()))) {
//they should both be of the same Type class

variablesList.set (m+l, variabletocopy);

else{

System.out.println ("they are not of the same class so gonna
quit the assign");

}

else {
int
iteration =inputlList.size();

for (int i=0; i<iteration; i=i+2) {

//get variable
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//Class<?>
c=Class.forName (variablesList.get (k+1) .getClass () .getName ());//Clas
s<?> ¢ = Class.forName ("class name");

String methodToCall= inputList.get (i) .substring (0,
1) .toUpperCase () + inputlList.get (i) .substring(l)/*.toLowerCase()*/;

System.out.println ("Method's name is get"+ methodToCall) ;

Method methodURI =
(variablesList.get (k+1l) .getClass ()) .getMethod ("get"+methodToCall,
null); //getInO(null) =>getMethod (methodName, paraml.class,
param2.class, ..);

Object variabletocopy =
methodURI.invoke (variablesList.get (k+1), null); //method.invoke
(objectToInvokeOn, params) //objectToInvokeOn is of type Object and
is the object you want to invoke the method on "method name" is the
name of the method you want to call

//params is of type
Object [] and declares the parameters to be passed to the method

String methodToCall2= outputList.get (i) .substring (0,
1) .toUpperCase () +
outputList.get (i) .substring(l)/*.toLowerCase ()*/;

//calling the method so as to save using the right function
with the right class

Class methodtype = xsd2type (outputlList.get (i+1l));
Class methodtype2 = xsd2type (inputlList.get (i+l));
if (methodtype.equals (methodtype?2)) {

System.out.println ("Type of variable to pass is of:"
+methodtype2.getName () +" and method's name is set"+ methodToCall2);

methodURI =
(variablesList.get (mt+l) .getClass()) .getMethod ("set"+methodToCall2,
methodtype2); //setIn(5) if there is a way to say what kind of
variable the variabletocopy will be I can write
variabletocopy.getclass ()

methodURI.invoke (variablesList.get (mtl), variabletocopy

);

System.out.println (variabletocopy) ;
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else{

System.out.println("Parts are not of the same type one
by one... To be exact "+methodtype+" of variable part
"+outputList.get (i)+"is not the same as"+methodtype2+" of variable
part "+inputList.get(i));

}

————————————————————————————— we have a parts copy
if
(temp.getAttrval ("part") !=-1 && temp.getAttrvVal ("variable") !=-1) {
String
frompart=temp.toNormalizedString (temp.getAttrval ("part"));

while
(temp.toElement (VTDNav.NEXT SIBLING)) {
if
(temp.matchElement ("to")==true); //found the "to" part
break;
}
//found to part
SO gonna copy

String
topart=temp.toNormalizedString (temp.getAttrval ("part")):;

System.out.println ("Gonna copy from "+fromvariable+"
variable's part "+frompart+" and give it to "+ tovariable +"
variable's part "+topart);

//now the
classes are located in k+1 and in m+l and I'm gonna call the get
and set methods to copy the variables

if (k!=-1 && m!
=-1){

//gonna
use their methods through reflection =>see those three lines to
understand

//Object
obj; =>our instantiated class

//Method
method = obj.getClass () .getMethod ("methodName", null);
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//method. i
nvoke (obj, null);

//Class<?>
c=Class.forName (variablesList.get (k+1) .getClass () .getName ());//Clas
s<?> ¢ = Class.forName ("class name") ;

String
methodToCall= frompart.substring (0, 1).toUpperCase() +
frompart.substring (1) /*.toLowerCase () */;

Method
methodURI =
(variablesList.get (k+1) .getClass ()) .getMethod ("get"+methodToCall,

null); //getInO(null) =>getMethod (methodName, paraml.class,
param2.class, ..);

Object
variabletocopy = methodURT.invoke (variableslList.get (k+1), null);
//method.invoke (objectToInvokeOn, params) //objectToInvokeOn is of
type Object and is the object you want to invoke the method on
"method name" is the name of the method you want to call

//params is of type Object []
and declares the parameters to be passed to the method

String
methodToCall2= topart.substring(0, 1).toUpperCase() +
topart.substring(l) /*.toLowerCase () */;

//trying
to figure out what sort of type this variable is so as to call the
right function

if
(vg.parseFile("./services/"+variablesList.get (k+2), false)) {

//false:do not separate namespaces

VIDNav vn = vg.getNav ()
AutoPilot
ap = new AutoPilot (vn);
try {

ap.selectXPath ("/definitions") ;
//

AutoPilot moves the cursor for you, as it returns the index value
of the qualified node

if (ap.evalXPath () !=-1) { //means that it found a message
and moves the autopilot there

vn.toElement (VIDNav.FIRST CHILD);//go to wsdl
vn.toElement (VTDNav.FIRST CHILD);//go to schema

vn.toElement (VTDNav.FIRST CHILD);//go to element
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do {

if (vn.getAttrval ("name") !=-1) { //means that
there is a valid name

String[] toseeifitmatchesOutput=

(variablesList.get (m+l) .getClass () .getName ()) .split (" ");
if
(vn.toNormalizedString (vn.getAttrVal ("name")) .matches (toseeifitmatc

hesOutput[1])) {

vn.toElement (VIDNav.FIRST CHILD);//complexType

vn.toElement (VIDNav.FIRST CHILD);//sequence

vn.toElement (VIDNav.FIRST CHILD);//element

do {
if
(vn.toNormalizedString (vn.getAttrVal ("name")) .equalsIgnoreCase (meth
odToCall2)) {
outputList.add(vn.toNormalizedString (vn.getAttrval ("name")));

//System.out.println (vn.toN
ormalizedString (vn.getAttrval ("name")));

outputList.add(vn.toNormalizedString (vn.getAttrval ("type")));

//System.out.println (vn.toN
ormalizedString (vn.getAttrval ("type")));

}

n++; //n stores the number of
the parts in a variable

} while
(vn.toElement (VTDNav.NEXT SIBLING) );
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vn.toElement (VTDNav. PARENT) ; //go to

sequence
vn.toElement (VIDNav. PARENT) ; //go to
complexType
vn.toElement (VIDNav.PARENT) ; //go to
element
}
}
} while (vn.toElement (VIDNav.NEXT SIBLING)) ;
} else {
System.out.println ("Could not autopilot to the
element") ;

catch (Exception e) {

System.out.println ("XPathParseException");// in case
something went wrong in XPATH

e.printStackTrace () ;

} else {

System.out.println ("Could not open file
./services/"+variablesList.get (k+2));

}

//calling
the method so as to save using the right function with the right
class

Class
methodtype = xsd2type (outputList.get (1))

System.out.println ("Type of variable to pass is of:"
+methodtype.getName () +" and method's name is set"+ methodToCall2);

methodURI

(variablesList.get (m+l) .getClass()) .getMethod ("set"+methodToCall2,
methodtype); //setIn(5) if there is a way to say what kind of
variable the variabletocopy will be I can write
variabletocopy.getclass ()
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//Object|[]
oo = new Object[1l];

//o0ol[0] =
Integer.valueOf (15);

methodURI.invoke (variablesList.get (m+1l), variabletocopy );
//oo0 instead of variabletocopy

System.out.println (variabletocopy) ;

}

}
temp.toElement (VITDNav. PARENT) ;

//returns from children -from/to children - to continue with the
assign. Is goes to the assign...

temp.toElement (VIDNav.PARENT) ;
//returns from copy to continue with the workflow

//receive
else if (temp.matchElement ("receive"))
{ //to-do: it should be done more
asynchronously. see, now, it has to check every 2 seconds to see if
something has been received in the receivelist
String
attname=temp.toNormalizedString (temp.getAttrval ("name")) ;
String attpartnerLink =
temp.toNormalizedString (temp.getAttrvVal ("partnerLink"));
String attoperation =
temp.toNormalizedString (temp.getAttrVal ("operation"));
String attportType =
temp.toNormalizedString (temp.getAttrvVal ("portType")) ;
String attvariable =
temp.toNormalizedString (temp.getAttrvVal ("variable"));
String attcreatelInstance =
temp.toNormalizedString (temp.getAttrVal ("createlInstance"));
int k=-1, m=-1;

if (attcreatelInstance.equals ("yes")) {

//finding the right variable
for (int 1=0;
i<variablesList.size(); 1=1i4+3){ //ToDo: I should check whether it
is from the right wsdl file or not because many wsdl files may have
the same name for a different variable
if
(variablesList.get (i) .equals (attvariable)) {
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k=i; //store where
it found that wvariable

System.out.println ("Found "+ attvariable + " in variablesList
in position (starting from 0) "+k);
break;

}

//finding the right flag that
corresponds to the wvariable
while (true) {
for (int 1i=0;
i<receiveList.size(); i=1i+2){ //The receivelist has in every even
line the name of the operation and in the next one the
object/variable

if
(receiveList.get (i) .equals (attoperation)) {
m=i; //store
where it found that variable
System.out.println ("Found operation"+ attoperation + " in

receivelist in position (starting from 0) "+m);
break;
}
}
Thread.sleep(2000) ;
//allow the cpu to rest for a while until something has been
sent.
if (m!=-1) {
break; //if you have
found that there is something in the List that has been rece3ived,
stop searching the List and exit the while loop
}
}

variablesList.set ((k+1),
receivelList.get (m+1l));

//documentation
else if (temp.matchElement ("documentation™))

{
final ExecutorService execSvc =
Executors.newFixedThreadPool (3) ;
Callable<String>
executionCallable = new
documentation (temp.toNormalizedString (temp.getText()));
Future<?> future =
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execSvc.submit (executionCallable) ;
future.get () ;

//wait
else if (temp.matchElement ("wait"))
{
long milliseconds=0L, prep2=0L;
String prep="0";
if
(temp.toElement (VIDNav.FIRST CHILD)) {

if (temp.matchElement ("for")) {

String
forattr=temp.toNormalizedString (temp.getText ());
String
forattr2[]=forattr.split ("T");
if
(forattr2[0].startsWith("'P")) {
char
[larr=forattr2[0].toCharArray () ;
char

[Jarrl=forattr2[1l].toCharArray ()

for (int i=0;
i<arr.length; i++)

{

if
(arr[1]=="'\""') continue;
else if
(arr[i]=='P') continue;
else if
(arr[i]>='0" && (arr[i]<='9"))
{
String prep3=Character.toString(arr[i]);
prep=prep + prep3;
}
else if

(arr[i]=="Y") {
prep2=new Long (prep)

milliseconds=milliseconds+ (prep2*31556926000L) ;
//31556926000L is the number of milliseconds in a gregorian year

prep="0";

else if
(arr[i]=="M") {

prep2=new Long (prep);
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milliseconds=milliseconds+ (prep2*2629743830L); //2629743830LL
is the number of milliseconds in a month

prepzuou;

else if
(arr[i]=="'D") {

prep2=new Long (prep)

milliseconds=milliseconds+ (prep2*86400000L); //86400000L is
the number of milliseconds in a day

prep:"O";
}

}//end of for
loop
for (int i=0;
i<arrl.length; i++)

{

if
(arrl[i]=="'\""') continue;

else if
(arrl[i]=='T') continue;

else if
(arrl[i]>='0" && (arrl[i]<='9"))

{

String
prep3=Character. toString(arrl[i]);

prep=prep
+ prep3;

}

else if

(arrl[i]=="H") {
prep2=new Long (prep)

milliseconds=milliseconds+ (prep2*3600000L); //31556926000L is
the number of milliseconds in a year

prep:vvou;
}
else if

(arrl[i]=="M") {

prep2=new Long (prep) ;

milliseconds=milliseconds+ (prep2*60000L); //31556926000L is
the number of milliseconds in a year

prepznou;
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else if
(arrl[i]=='S"){

prep2=new Long (prep)

milliseconds=milliseconds+ (prep2*1000L); //31556926000L is
the number of milliseconds in a year

prep:vvon;
}
}//end of for

loop
}

System.out.println ("\nGonna

wait for "+milliseconds);
Thread.sleep(milliseconds) ;

}

else if
(temp.matchElement ("until™)) {
String
forattr=temp.toNormalizedString (temp.getText ())
if (!forattr.equals("''")){
String
forattr2[]=forattr.split("'");
String

forattr3[]=forattr2[1l].split("T");
long currenttime =

GregorianCalendar.getInstance() .getTimeInMillis () ;
Calendar
datetostopwaiting= new GregorianCalendar () ;
for (int i=0;
i<forattr3.length; i++)

System.out.println (forattr3([i]);

String
[larr=forattr3[0].split("-");

String
[lJarrl=forattr3[1l].split(":");

datetostopwaiting.set (Integer.parselnt(arr[0]),
Integer.parselInt(arr[l])-1, Integer.parselnt(arr[2]),
Integer.parseInt(arrl[0]), Integer.parselInt(arrl[l]),
Integer.parselInt(arrl[2]));
long
timetostop=datetostopwaiting.getTimeInMillis () ;

milliseconds=timetostop-currenttime;
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System.out.println ("\nGonna wait for "+milliseconds);

Thread.sleep(milliseconds) ;

temp.toElement (VIDNav. PARENT) ;
//returns from children to continue with the workflow

//flow
else if (temp.matchElement ("flow")) {
System.out.println ("Going to children
(from flow with name
"t+temp.toNormalizedString (temp.getAttrval ("name"))+")");
temp.toElement (VIDNav.FIRST CHILD);
//goes into children

ThreadPoolExecutor threadpool = new
ThreadPoolExecutor (5,5, 50000L, TimeUnit.MILLISECONDS,new
LinkedBlockingQueue<Runnable> (), new PoolHandlerFactory());

final ExecutorService execSvc =
Executors.newFixedThreadPool (10) ;

ArrayList<FutureTask> t = new
ArrayList<FutureTask> () ;

//FutureTask t[] = new FutureTask[40];

//so, for every child of the flow
process I will give it an FutureTask so as to perform
similtaneously

do {

//System.out.println (temp.toNorm
alizedString (temp.getCurrentIndex()))

t.add (new FutureTask<String>
(new runlogic (temp.getCurrentIndex (), filefolder, filename,
filehasnamespaces))) ;

} while
(temp.toElement (VIDNav.NEXT SIBLING)) ;

//starting to parallelize the threads
for (int 1 = 0; 1 < t.size(); 1i++) {
threadpool.execute(t.get (1)) ;

}

for (int i = 0; i < t.size(); 1i++) {
try/{
System.out.println("Trying
to wait for them to stop");
t.get (i) .get();
}catch (InterruptedException ee)
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{} catch (ExecutionException e) {
// TODO Auto-generated

catch block
e.printStackTrace();

}

temp.toElement (VITDNav. PARENT) ;
//returns from children to continue with the workflow

e
//sequence
else if (temp.matchElement ("sequence"))
{ //logic same as invoke regarding
futuretasks

if (temp.getAttrCount ()>0)
System.out.println ("Going to children
(from sequence with name
"t+temp.toNormalizedString (temp.getAttrval ("name"))+")");
temp.toElement (VIDNav.FIRST CHILD) ;
//goes into children
do {

final ExecutorService execSvcl =
Executors.newFixedThreadPool (1) ;

Callable<String>
executionCallablel = new runlogic (temp,filefolder, filename,
filehasnamespaces) ;

Future<?> futurel =
execSvcl.submit (executionCallablel) ;

futurel.get () ;

} while
(temp.toElement (VIDNav.NEXT SIBLING)) ;

temp.toElement (VIDNav. PARENT) ;
//returns from children to continue with the workflow

}

} catch (NavException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;

} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;

} catch (ExecutionException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;

} catch (IllegalArgumentException e) {
// TODO Auto-generated catch block
e.printStackTrace();
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} catch (InvocationTargetException e) {
// TODO Auto-generated catch block
e.printStackTrace();

} catch (SecurityException e) {

// TODO Auto-generated catch block
e.printStackTrace();

} catch (NoSuchMethodException e) {

// TODO Auto-generated catch block
e.printStackTrace () ;

return "ok";

}

public Class xsd2type (String type) {
if (type.equalsIgnoreCase ("xsd:int")) {
return Integer.TYPE;
}
else if (type.equalsIgnoreCase ("xsd:long")) {
return Long.TYPE;//long typeclass;

else if (type.equalsIgnoreCase ("xsd:short")) {
return Short.TYPE;//short typeclass;

else if (type.equalsIgnoreCase ("xsd:float")) {
return Float.TYPE;//float typeclass;

else if (type.equalsIgnoreCase ("xsd:double")) {
return Double.TYPE;//double typeclass;

else if (type.equalsIgnoreCase ("xsd:boolean")) {
return Boolean.TYPE;//boolean typeclass;

else if (type.equalsIgnoreCase ("xsd:byte")) {
return Byte.TYPE;//byte typeclass;
}
else if
(type.equalsIgnoreCase ("xsd:base64Binary")) {
byte[] typeclass = null;
return typeclass.getClass();//bytel]

typeclass;
}
else if (type.equalsIgnoreCase ("xsd:string")) {
return String.class;//java.lang.String
typeclass;
}
else if (type.equalsIgnoreCase ("xsd:integer")) {
java.math.BigInteger typeclass = null;
return

typeclass.getClass();//java.math.Biglnteger typeclass;
}
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else if (type.equalsIgnoreCase ("xsd:decimal")) {
java.math.BigDecimal typeclass = null;
return
typeclass.getClass();//java.math.BigDecimal typeclass;
}

else if (type.equalsIgnoreCase ("xsd:dateTime")) {
java.util.Calendar typeclass = null;
return

typeclass.getClass();//java.util.Calendar typeclass;
}
else if (type.equalsIgnoreCase ("xsd:date")) {
java.util.Date typeclass = null;
return typeclass.getClass();//java.util.Date
typeclass;
}
else if (type.equalsIgnoreCase ("xsd:boolean
xsi:nillable=true")) {
java.lang.Boolean typeclass = null;
return
typeclass.getClass();//java.lang.Boolean typeclass;
}
else if (type.equalsIgnoreCase ("xsd:float
xsi:nillable=true")) {
java.lang.Float typeclass = null;
return
typeclass.getClass();//Jjava.lang.Float typeclass;
}
else if (type.equalsIgnoreCase ("xsd:double
xsi:nillable=true")) {
java.lang.Double typeclass = null;
return
typeclass.getClass();//java.lang.Double typeclass;
}
else if (type.equalsIgnoreCase ("xsd:int
xsi:nillable=true")) {
java.lang.Integer typeclass = null;
return
typeclass.getClass();//java.lang.Integer typeclass;
}
else if (type.equalsIgnoreCase ("xsd:short
xsi:nillable=true")) {
java.lang.Short typeclass = null;
return
typeclass.getClass();//java.lang.Short typeclass;
}
else if (type.equalsIgnoreCase ("xsd:byte

xsi:nillable=true")) {

java.lang.Byte typeclass = null;

return typeclass.getClass();//java.lang.Byte
typeclass;

}

else if (type.equalsIgnoreCase ("xsd:anyType")) {
java.lang.Object typeclass = null;
return
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typeclass.getClass();//java.lang.0Object typeclass;
}

return null;

class PoolHandlerFactory implements ThreadFactory ({
public Thread newThread(Runnable r) {
Thread t = new Thread(r);
t.setDaemon (true) ;
return t;

Mo va tpé€et avtdc 0 KOdKag ypelaletal kot £va Takéto Lo 610 Pactkd mov va

ovopdCeton wsdl2java kot va éxet péoa ta €€Mg 2 apyeia:

createwsdl2javafiles.java

package wsdl2java;

import java.io.File;

import java.net.URL;

import java.net.URLClassLoader;
import java.util.ArrayList;

import java.util.Iterator;

import java.util.List;

import java.util.concurrent.Callable;

import org.apache.axis.wsdl.toJava.Emitter;

public class createwsdl2javafiles implements Callable<String>{
// Instantiate the emitter
Emitter emitter = new Emitter();

String wsdl location;

public createwsdl2javafiles (String wsdllocation) {
//reading the wsdl (and optionally the xsd---it does create the
SimpleProcess file) file and converting it to Java classes
wsdl location = wsdllocation;
//String wsdl locationl []= new String [] {wsdl location};
//to be done in args

public String call () {

// set any properties you want, such as:
//Emitter from Axis2
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//Emitter from axis 1

emitter.setVerbose (true) ;

emitter.setImports (true) ;

emitter.setAllWanted (true);//critical for making the types as
java files

emitter.setSkeletonWanted (true) ;

emitter.setServerSide (true); //so as to make deploy and
undeploy.wsdd as well as bindingImpl*/

//emitter.setTestCaseWanted (true) ;

//emitter.setHelperWanted (true) ;

//emitter.setTimeout (3600) ;

//emitter.setPackageName (projectname);//so as to make it

one package where any class can have access to anything

// Run the emitter

try {
emitter.run(wsdl location); //makes the java files
for the specified service out of the wsdl file
List<?> 1list2 = emitter.getGeneratedFileNames();

//with / in file names so as to compile them

List<?> list =
emitter.getGeneratedClassNames ();//with dots in case there is a chance
to import

List<String> ClassesCorrespondence = new

ArraylList () ;

Iterator<?> itr2=list2.iterator();

//start compiling the java files (created from the
wsdl file -by the emitter) to classes
for (Iterator<?> itr=list.iterator();
/*itr2.hasNext () &&*/ itr.hasNext(); )
{
Object p = itr.next(); //objects in a form
type to load classes
if (p==null) continue; //so it won't compile
deploy and the rest of the files that are not .java
String[] st= ((String) p).split ("\\.");
//tokenize the class so as to get the last token which has the
name of the service

ClassesCorrespondence.add (st[ (st.length)-11); //£f1i11l the list
so as to have both the name of the class as well as the name of the
class in dots...

ClassesCorrespondence.add ((String)p) ;

Object o = itr2.next(); //objects in a form
type to compile

//why do it with futures??? Fork would be good
here...
CreateClassesFromJdavaFiles.call((String) o);
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} catch (Exception e) {

// Auto-generated catch block
e.printStackTrace() ;
}

return "0";

Ko

CreateClassesFromJavaFiles.java

package wsdl2java;
import com.sun.tools.javac.Main;

public class CreateClassesFromJavaFiles /*implements
Callable<String>*/ {

String filetocompile;

public CreateClassesFromJavaFiles (String filetocompile) {
this.filetocompile=filetocompile;

}

public static String call (String filetocompile) {
//creating the classes programmaticall

String[] options=new String[] {"-source", "1.4", "-4", ".", "-
classpath", "./extras/axis.Jjar;./extras/jaxrpc.jar;" , "-sourcepath",
".", filetocompile };

// javac.compile (options) ;

Main.compile (options) ;

return filetocompile;

Téhog, pe oxomd va yiver pla mo Modular ekdoyn g punyovng vy 6Govg To
arortcovv, mopatifevror kot dvo apyeio péca oe éva package bpelactionscontrol, Ta
invoke.java kot documentation.java, to omoia emi tovTov &ivor omapaitnTo Yoo vo

LETAYAMTTIOTEL 1| €POpUOYN HOG. Xnueldvetal 6t 1 vAomoinon tov Invoke dev sivat

oTH €00, OAAG CVTY) TTOL PAIVETOL GTOV KEVIPIKO KMOOTKO

invoke.java

package bpelactionscontrol;
import java.util.concurrent.Callable;
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import javax.xml.namespace.QName;
import org.apache.axis.client.Call;
import org.apache.axis.client.Service;
import java.lang.reflect.*;

public class invoke implements Callable<String> {
String name receive, partnerLink receive, operation receive,
portType receive, wheretolook;
Object parameter;

public invoke (String name receive, String partnerLink receive,

String operation receive, String portType receive, String wheretolook,
Object parameter) {

this.name receive = name receive;

this.partnerLink receive = partnerLink receive;

this.operation receive = operation receive;

this.portType receive = portType receive;

this.wheretolook =wheretolook;

this.parameter=parameter;

}

public String call() {
System.out.println( "Invoke with attributes, name:
"//"just inner receive. Element name ==> " this.getId()+
+name receive+"\tpartnerLink:
"+partnerLink receive+ "\toperation:
"toperation receive+"\n\tportType: "
+portType receive+"\nGonna look
in:"+wheretolook) ;

try {

//firstArg=args|[0];
// secondArg=args[1];

String endpoint = wheretolook;

Service service = new Service();

Call call = (Call) service.createCall():;

call.setOperationName (new QName (endpoint,
operation receive));

call.setTargetEndpointAddress ( new
java.net.URL (endpoint) );

System.out.println ("Beginning to transmit....");

int returnvar = (Integer) call.invoke (new Object[]
{ (parameter) }) -

int ret=new Integer (returnvar);

System.out.println ("Please wait....");

System.out.println ("Fibonacci (15))=" + returnvar);

} catch (Exception e) {
System.err.println ("Execution failed. Exception:
"toe);
e.printStackTrace () ;
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return "ok";

Kot

documentation.java

package bpelactionscontrol;
import java.util.concurrent.Callable;

public class documentation implements Callable<String> ({
String text;

public documentation (String text) {
this.text=text;
}

public String call() {
try {
//two different types for retrieving the same thing

//System.out.println ("Documentation. Element name
==> " +vn.toString(vn.getCurrentIndex()) );

System.out.println ("Documentation says ==> " +text);
} catch (Exception e) {

e.printStackTrace () ;

}

return "ok";

public void run() {

>1ov eclipse to project pag Oa Tpémel va £xel TNV OOUN TOL POIVETAL GTO G LOL:
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