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MpoAoyog

O 010)0¢ TNG MapoloaG SUTAWUATLKAG Epyaciog eival n avamtuén AoyLopikol uAomoinong
TOU avolktou rpotuTtiou EPC ALE v1.1 yia epappoyEc RFID. T tnv emniteuén autol tou
OTOXOU YIVETAL LEAETN OXETLKWY TEXVOAOYLWY TIPOYPOAUHUATIONOU KABWE emiong Kot pia
oavaokonnon twv EPCglobal Standards yla thv kaAUtepn Katavonon Ttou potunou ALE.

H UAn SlopBpwvetal oe S0 PAOLKEC EVOTNTEC :

H mpwtn evotnTa MEPLEXEL Uia TTEpLYpOdT] TWV TEXVOAOYLWYV TIOU XPNOLUOTIOLOUVTAL YLO TV
uAomoinon tou tpdtumou EPC ALE 1.1. Katavépovtal os 4 kedpaAaa wes e€NG :

» 3710 1° kepdhauo, elodyetal n évvola tou XML kat tou XML Schema.

» 310 2° kepdAato, mapouctdleTal n texvohoyia Java Architecture for XML Binding
(JAXB).

» 70 3° kepdhauo, mapouotdlovral Ta Servlets.

* 310 4° kepdhauo, mapouotdletal n texvohoyia Java APl for XML Web Services
(JAX-WS)

H 6gUtepn evotnta mepLéxel pia mapouaoiacn tou RFID, twv EPCglobal Standards kot pia mo
Aemtopepn neplypadn tng Application Level Events (ALE). Katavépetal og 2 kepahola wg

e8ng :

* 310 5° kepdAauo, yivetal pia eloaywyr otnv texvoloyia RFID kat mapouoidlovtal
ta EPCglobal Standards.
* 370 6° KEPAAaO, mapouotdletar n ALE.

310 onpeio autd Ba nBela va euxaplotiow Tov Aéktopo Navaylwwtn ANpUnTeOmouAo Kal Tov
KaBnyntn Mewpylo ZtapouAn yia tnv kabodnynon kat tnv Bonbeld toug g 6An thv
Slapkela NG doltnong Lou Kot ylot TNV OAOKARPWGON auThG TNG SUTAWMOTLKAG EpYaciag.
Eniong Ba Bela va euxapLoTHOW TNV OLKOYEVELA HOU Kol Toug piAoug Lou Tou ATav tavta
SimAa pou.

loUALog 2008

Marie-Aurélie Nef
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1 XML kot XML Schema

1.1 XML

1.1.1 Ewaywyn

To XML (Extensible Markup Language) sivat pia npodiaypadn (specification) yevikou
okomoU TIoU ETTPETEL TNV Snuloupyia piag yAwooag ocrpavong (markup language)
TIPOOCAPUOCHEVN OTLG AVAYKEC pog. Mapéxel thv Sduvatotnta S6punong tTng mAnpodopiag Kat
elvat platform independent.

‘Eva XML apyeio eival "kaAd — Stapopdwpevo"” (well-formed) av akolouBel toug
OUVTAKTIKOUG Kavoveg oplapévol otnv XML 1.0 specification. Mo cuykekpLuéva, Eéva XML
opxeio amoteAeital ano éva npoAoyo (header) kat £éva §évipo otolxeiwv (elements).

1.1.2 Header

O npoAoyog meplexetl tnv XML 8nAwaon Kal pia mpoatpetiky avadopd os eEwTepLKA apyeia
dopnong. Mo napadelypa:

<?xml version="1.0" encoding="UTF-16" standalone="no" ?>

AnAwvel 6TL To apyeio autod eival tumou XML, mola €kSocon xpnoLpomoLeital, TN
KWwSLKoTolNaN XopaKTAPWY Kal oV UTIAPXEL I} OXL avadopd os e€wTepIKA apxeio S6Unong.
Mia tétola avadopd xpnotpomnolel pia amo tig dUo undpxouoeg Aé€sig-kKAeldl : SYSTEM 1)
PUBLIC. H SYSTEM xpnaotpomnoleitatl otav n avoadopd YIVETaL O€ TOTILKO APXELO 1 e TNV
xpnon evog URL. MNa mapadstyua :

<!DOCTYPE example SYSTEM "example.dtd">

Avtiotolya, n PUBLIC xpnolpomnoleital otav UTtapxeL pio Ko avadopd Tou cuvodsUeTal
pe éva standard DTD oplopévo amno £va consortium. Mo mapadelypa :

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-transitional.dtd">
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1.1.3 Elements

KdaBe otolxelo amoteAeital amod €va opening tag, To MEPLEXOUEVO TOU (TTPOALPETIKO) KAl Eval
closing tag. lNa mapadstypa:

<elementl> meplLexdusvo </elementl>

Av Sev uTtapyeL TtepLlexOUEVO, TO oToLXElo ovopaletal adelo (empty) kot £xeL tnv €€ng popdn:

<elementl></elementl>

I o€ cuVTOUEUON:

<elementl/>

KdaBe adelo otolyeio dev eival amapaltnta acnuavto SLOTL Umopel, OTwe KABE KAVOVLKO
otolyeio, va mePLEXEL KL LBLOTNTEG TTOU ovopalovTal XapakTnpLloTka (attributes). To
XOPAKTNPLOTIKO amoteAeital amd £va {euydpl Ovopa-tun (name-value) kat Bploketal oto
opening tag tou ctolyeiou.

MNapadetypa yia éva adelo otolyeio :

<elementl attributel="valuel" attribute2="value2"/>

Mopddelypa yLo. KAVoVIKO GToLXE(O :

<elementl attributel="valuel" attribute2="value2">
< element2 attribute3="value3"/>
< element2 attribute3="valued4"/>

</elementl>

Eva otolyeio pmopel va epléxel avadopd mpog GANQ OTOLYXELD XPNOLULOTIOLWVTAG
avayvwploth (identifier)  mpog AAAoug TUTIOUC XPNOLUOTIOLWVTOG XOPAKTNPLOTIKO TUTIOU
"type".

1.2 XML Schema

1.2.1 Ewaywyn

‘Eva XML apyeio eival KoOAA-SLopopdwHEVO av ThPEL OPLOUEVOUG GUVTOKTIKOUC KAVOVEG.
Opwg, autol oL kavoveg Sev mpoadlopilouv TNV Sopn Kot Toug MEPLOPLOUOUC (constraints)
Twv dedopévwy. Otav SUo epopUoyEC BEAOUV va EMKOLVWVAGOUV HETAEY TOUG, TIPETEL VA
XpnotpormnololV to 61o AsfiAdylo. Ma va yivel auto, TTPEMEL VoL OPLOTOUV O0Q OTOLYELa KoL
000 XaPAKTNPLOTIKA eival TBavo va xpnotpomnoinBolv. EKTO¢ autol, MPEMEL VO OPLOTEL Kall
n Sopr Toug KaBwg emiong KaL 0ool meploplopol UTIApYXouV. Mo TapASELYUA, TIOLEC TLUEG
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propel va AapBavel éva XapaKTnPLOTLKO, TTOLa OTOLXEL UTTOpPEL 1) MPEMEL VA UTLAPXOUV PECOL
O£ KAToLo AAAO OTOLXELO KATT.

AV UTTAPYXEL 0 OPLOPOC AUTAG TNG SOUNG, MPOCOETETAL KoL  SuVATOTNTO ETUKUPWONC
(validation) tou XML apxeiou. Eva XML apyeio givat emkupwpévo av elvot KaAad-
Slapopdwuévo, av XpnoLUomoLel apxeio SOUNONG Kot TPl auTtoUE TOug KOVOVEG SOUNONG.

Yrapxouv 8U0 TpomolL va oplotel n dopr evog XML apxeiou: ta DTDs (Document Type
Definitions), o mMaALOTEPOG KOL TILO TIEPLOPLOUEVOC TPOTOG, Kal To XML Schema, mou
MPOOhEPEL MEPLOTOTEPECG SUVATOTNTEC KAL OTOV OTI0L0 B ECTLACOUE.

1.2.2 Zuvtoktiko tou XML Schema

To ouvtakTiko Tou XML Schema PBaciletal otnv XML. Etot, éva XML Schema sivat éva
otolyeio pe mBavo opening tag:

<xs:schema
xmlns:xs="http://www.w3.0rg/2001/XMLSchema">

To mpoBepa xs SNAwveL To namespace auTol TOU OXNHUATOC.
JTNV ouVvEXeLla akoAouBoUv Ta GTOLXELD TOU OXAATOC HE TNV SHAWGN TwV TUNWYV OTOLXELWY
KQlL XOPOKTNPLOTIKWV.

1.2.3 Tunoiotoeiwv

YTOXPEWTLKA XOPOKTNPLOTIKA :
" name : OVOUO OTOLXELOU
MPOEPALTIKA XOPOKTNPLOTIKA :
" type : TUMOG oTolxelou (BA. mapakatw)
= meploplopol Tumou cardinality :
- minOccurs : EANAXLOTOG 0pLlOUOC epdavicewv
- maxOccurs : MEYLOTOG apLlOUOC epdavicewy
MNoapadelypa :

<xs:element name="example" type="string" minOccurs="0"
maxOccurs="unbounded" />

10
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1.2.4 TUMOL XapPAKTNPLOTLKWV

YTOXPEWTLKA XOPOKTNPLOTIKA :

"  name : OVOUO OTOLXELOU
MPOEPOALTIKA XOPAKTNPLOTIKA :

= type : TUMOG oToLKElou (BA. TapakdTw)

= use: &nAwvel TNV UapPEn, UTTOXPEWTLKI N TIPOOLPETLKA

" use & value: SNAWVEL TNV MpokaBopLopEVN 1 otaBepn TIUN value
MNapadeiypara :

<xs:attribute name="id" type="ID" use="required"/>

<xs:attribute name="speaks" type="Language" use="default" wvalue="en"/>

1.2.5 ToOnoi éebopévwv

To XML Schema mapéxet moAEG SUVATOTNTEC yLa TOV OPLOO TUTIWY SESOUEVWV.
Yrnapyouv ol evowpatwpévol (built-in) Tumot deSopévwy, OTIWCE yLo TapASELy U :
- ApLGuﬂUKOiTOnOLéSéOMéva: integer, Short, Byte, Long, Decimal, Float
KATL.
= AAdapBuntikoi TUMOL 6£60UEVWY : string, ID, IDREF, CDATA, Language KATL
= Xpovoloylkol TumotL 6£S0UEVWY : time, Date, Month, Year KATL.
Eniong, umapyouv Kal oL TUTtoL SedopEVwY opLlopévol amo tov xpnothn (user-defined).
Yrapxouv 800 KATNyopLeg :
= AmAol tunol debopévwy (simple) : dev xpnoLpomoloUv oTolxelia i XOPAKTNPLOTIKA
= YUvBetolL tuToL Sedopévwy (complex) : SnAwvovtal amd NN UMApPXOVTEG TUTIOL
Se80UEVWV XPNOLUOTIOLWVTOC XAPAKTNPLOTIKA KoL T €€NG :
- sequence : pila akoAouBia unmtapxovtwy TUnwv dsdopévwy Omou n oelpd
LE TNV onoia epdavilovral €XeL onpaacio.
- all: plo cuNAoyr) oToLXELWV TTOU TIPETEL Va epdavilovTal e omoladnmote
oslpa.
- choice : plot cGUNAOYH OTOLXELWYV OO TNV OTtola TTPEMEL va SLaAETEL €val.
MNapadelypa cuvBeToU TUTIOU SESOUEVWY :

<xs:complexType name="complexTypel">

<Xs:sequence>

<xs:element name="eleml" type="string" minOccurs="0"

maxOccurs="unbounded" />

<xs:element name="elem2" type="string"/>

</xs:sequence>

<xs:attribute name="attrl" type="string" use="optional"/>
</xs:complexType>

11
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2 Java Architecture for XML Binding (JAXB)

2.1 Ewcaywyn : JAXP vs JAXB

Ortav pia Java epappoyn xpnolponolet XML Sedopéva Baolopéva og €va ) TEPLOCOTEPA
OXNHOTA, TO TTPOYPOULA Ba TIPEMEL va SNnpLoUpynoEL, va SLaBACEL Kal va XELPLOTEL apyxeia
mou Ba eival emiong Baolopéva ota dLo oxnuUaTa.

‘EvoiC TUTILKOG TPOTIOC va Yivel auTo Ba rtav va xpnolponolnbouv parsers mou
oupuBLBatovral pe to Simple API for XML (SAX) i to Document Object Model (DOM) rtou
napéyovtal oto Java API for XML Processing (JAXP).

Ytnv SAX mpoaoéyyLon, To parser EEKLVA TNV apyn Tou apxeio Kol mepva KABE KOUUATL TOU
apxelou otnv epoppoyn He TNV osLlpad Tou ta Stafalel. Timota Sev amoBnkeveTal oTnV
puvAun. H edappoyn pmopel va xpnotpomnotnost to Ssdopéva mou AapBavel and tov parser,
Opw¢ bev umopel va yivel emeepyaocia péoa otnv pvnun. Mo napadstypa, dev pnopel va
vivel pia evnuépwon 6eSouévwy HEoa TNV MVhKN Kal va aroBnkeutel autr n aAAayn micw
oto XML apyeio.

Ytnv DOM mpooéyylan, To parser Snuloupyel £va SEVTPO AVTIKELUEVWY TIOU OVATTOPLOTOUY
TO TTEPLEXOUEVO KL TNV Sopn Twv SeSopéVwyY Tou apyeiou. ITnv MePLMTWON AuTH, To S€VIpo
UTIAPXEL oTNV UvNUn. H edappoyn £mewta va StamepAcsl To S€VTPO va TPOCTIEAGCEL T
Sebopéva Tou XpelAeTalL KoL VOl T XELPLOTEL KATAAANAQL.

JTi¢ SUo mapamavw Tpoosyyioelg, sival SUokoAo va datnpnBel o KWSLKAC TNG EbaAPUOYNS
000 ta oxnuata e€eAiooovtal. Emionc, 6a Atav moAv mo evkoAo va ypadtouv epopUoyES
ToU Xpnotuomnolovv XML av umrpxe TpOmog va amnelkovicoupe KataAAnAa ta dedopéva Tou
XML apyeiou, xpNOLLOTOLWVTAC TO AVTIOTOLXO OXN U0, O avTtikeipeva (Objects) mou Ba
Bpiokovtal otnv pvAun. Ot KAGOELG QUTWY TWV QVTIKELHEVWY Ba amoteloutayv amnod
UTIAPXOUCEC KAAGELG YL TOUG KOvoU¢ TUTIoug Sedopévwy, KabBwg emiong Kat amo aAeg
£1OIKEC KAAOELG TTPOCAPUOCHEVEG OTO OXNUa. Auth n Stadlkaoia mapéxetal omo to Java
Architecture for XML Binding (JAXB) mou emutpénel tnv dnuioupyia evog Java object-level
binding Tou oxnuatog.

12
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2.2 JAXB ApXLTEKTOVLKN

ZTnv €lkova 2.1 mapouotalovtal ta otolyeia mou amoteAouv pia JAXB uhomoinon.

Schema o
Generator Application Code
Portable
Sch Package
JAXB-annotated javax.xmi.bind
classes

XML/Java Annotation-driven
Customization Object Binding
Binding Factory Framework

Declarations Implementation

----- P Schema to Java
—» Javato Schema

Ewkova 2.1 : cuvortikr) JAXB ap)LTEKTOVLKA

Mia JAXB vAomoinon amoteAeitol oo Ta MOPOKATW APXLTEKTOVLKA OTOLXELd :

= Schema compiler : kavel bind éva apxiko oxfiua (source schema) og £éva cUvolo
oTolyelwy MPOoyPAUUATOC TTapayOeEVa amo to oxnua (schema derived program
elements). To binding neplypadetal pe pia y\wooa Baoiopévn otnv XML, binding
language.

= Schema generator : kKAvel map éva cUVOAO UTIOPXOVIWVY OTOLXE LWV IPOYPAUUATOG OE
€va derived schema. Autd to mapping neplypadetal pe Ta oXOALA TIPOYPAUUATOG
(program annotations).

= Binding runtime framework : mapéxeL tig 6U0 Baoikeg Aeltoupyleg yia mpoomélaon,
XELPLOUO Ko eTUKUPwOoN Tou XML meplexoévou xpnotpomnolwvtag elte to schema
derived elte Ta UTIAPXOVTA OTOLXELQ TTPOYPAMMOTOG :

- Unmarshalling : Stadikacia Stafacpatog evog XML apyeiou kat
Snuloupylag evog content objects 6£vTpou e Ta TTEPLEXOLEVO TOU
apxelou. H emikUpwaon unopel, mpoatpetika, va yivel otnv Stadlkacia
unmarshalling.

- Marshalling : avtiotpodo tou unmarshalling, 5nAadn, eival n Stadikacia
Slamépaong Tou S€vipou kat dSnuiloupyiag evog XML apxelo mou
QTTELKOVITEL TO TTEPLEXOUEVO TOU S€VTPOU autoUu. H emikUpwon UMopeEd,
TIPOALPETLKA, Vo yivel otnv Stadtkaoio marshalling.

13
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2.3 Awdikacio JAXB Binding

JTnv £lkova 2.2 mapouotalovral ta Bripata tne Stadikaoiag JAXB Binding

Schema-

Binding Derived
Compiler Classes &
Interfaces

Application
Content
Objects

XML
Document

Ewkova 2.2 : Aadikaoia JAXB Binding

H Baowkn Stadikaoia ival n e€ng :

i.  Anutoupyia kAacswv. Eva XML oxnua xpnotpomnoleitatl wg eloodo oto JAXB binding

compiler yta Tnv dnutoupyia KAAoEWV BACLOUEVEC OE AUTO TO OXAUA.

ii.  MetayAwttion kAdoewv. OAeC oL TTAPAYOUEVEC KAAOELG, Ttnyalwyv apxeiwv Kat
KwdLkag epapuoyng mpenel va petayAwttilovral.

iii.  Unmarshal. Tivetatr unmarshal pe to JAXB binding framework ypnotpomnowwvtag XML
apxeio oAAa akopa kat DOM nodes, string buffers, SAX Sources, K.0.K.

iv.  EmkUpwon (MpoalpeTikn).

V.  Anutoupyioa 6évipou. Avamaplotd Tnv Sour Kol To meplexopevo twv XML apyxeiwv.

vi.  Emeéepyaoio nepieyouévou. H client epappoyn pnopei va alhaget tnv XML
mAnpodopia amelKovIopEVn oTto SEVTPO XpnoLpomolwvtag tnv Stemadn mou €xel
niapayBel amo to binding compiler.

vii.  Marshal. Tivetat marshal tou teAikol 6€vtpou Tou BriHaTog vi. Kal TapAyovTal €va i)
nieploocotepa XML apyxeia. Mmopel mpoatpeTika va YiVeL EmKUpwaon TipLV To
marshalling.
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2.4 ErmukOpwon

YTApXOUV TPELG TPOTIOL ETUKVUPWONG OTNV APXLTEKTOVLKN JAXB :

= Unmarshal-time validation
H emikUpwon auth enitpénet otny client epoappoyn va evnuepwveTal yla to Aabn
Kol TL¢ tpoetdomotnoelg Katd tnv Stadikacio unmarshal tou XML apxeio o Java
content 8évtpo.

= On-demand validation
AuTti n néBodog eival mAéov deprecated atnv JAXB 2.0.

= Fail-fast validation
H emikUpwon auth enutpénet otny client epappoyn va AapBavel dpeon
avadpaon yla pia tuxov alayr oto Java content §€vtpo mou mapaBLalel KamoLo
TLEPLOPLOUO.

2.5 Bindings tUnwv dsdopévwv

2.5.1 XML Schema o€ Java

O nivakag 2.1 napouaotalel to binding mou yivetat and XML Schema ot Java.

XML Schema TUmnog Java TOmnog 6edopEvwv

xsd:string java.lang.String

xsd:integer java.math.BigInteger

xsd:int int

xsd:long long

xsd:short short

xsd:decimal java.math.BigDecimal

xsd:float float

xsd:double double

xsd:boolean boolean

xsd:byte byte

xsd:QName javax.xml.namespace.Qname

xsd:dateTime javax.xml.datatype.XMLGregorianCalendar
xsd:base64Binary bytel[]

xsd:hexBinary bytel]

xsd:unsignedInt long

xsd:unsignedShort int

xsd:unsignedByte short

xsd:time javax.xml.datatype.XMLGregorianCalendar
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xsd:date javax.xml.datatype.XMLGregorianCalendar
xsd:g javax.xml.datatype.XMLGregorianCalendar
xsd:anySimpleType java.lang.Object

xsd:anySimpleType java.lang.String

xsd:duration javax.xml.datatype.Duration

xsd :NOTATION javax.xml.namespace.Qname

Nivakag 2.1 : binding ané XML Schema o¢ Java

2.5.2 Java oe XML Schema

O nivakag 2.2 napouaotalel to binding mou yivetat and Java oe XML Schema.

Java KAdon XML TOmog 6e6opévwv
java.lang.String xs:string
java.math.BigInteger xs:integer
java.math.BigDecimal xs:decimal
java.util.Calendar xs:dateTime
java.util.Date xs:dateTime
javax.xml.namespace.Qname Xs:Qname
java.net.URI xs:string
javax.xml.datatype.XMLGregorianCalendar | xs:anySimpleType
javax.xml.datatype.Duration xs:duration
java.lang.Object xs:anyType
java.awt.Image xs:base64Binary
javax.activation.DataHandler xs:base64Binary
javax.xml.transform. Source xs:base64Binary
java.util.UUID xs:string

Nivakag 2.2 : binding amno Java oe XML Schema

2.6 Napadsiypa YAomoinong

2.6.1 Ewcaywyn

Ma auto to mapadelypa, Oa xpnoLUOmoLooUE To apxeio data.xsd amo tov onoio Ba yivel
KaTaokeun Twv kKAdoswv Data.java, Report.java,Taglist.java kaBwg emiong kot pia kAdon
ObjectFactory.java mou XpnGoLUOMOLELTAL KOTA TV SNLOUPYLO AVTLIKELLEVWY TWV TPLWV
napandavw kKAacswv. OL Téooeplg KAAOELS aUTEG Bplokovtal og £va Package pe dvopa data.
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Ma tnv vhomoinon twv Aettoupylwyv unmarshal kat marshal OAwv Twv oxnUATWY ToU
XPNOLUOTOLOUVTAL OTO TIPOYPAUA, Xpholpomolole SUo Bondbntikég KAAOELG Parser.java Kall
Serializer.java avtiotolya mou mepléxouyv static uebddouc. MNa to mapddelypa pag, Ha
£0TLAOOUE LOVO OTLE peBOSouc mou adopolv To oxnua data.

Eniong, xpnolpomoloUpe pia kAdon MyValidationEventHandler mou kdvel implement tnv
kAdon ValidationEventHandler yia tov oplopd twv EventHandler twv unmarshaller kat

marshaller.

2.6.2 YAomoinon tou parser

KAdon Parser.java :

package util;

import static javax.xml.XMLConstants.W3C_XMIL_SCHEMA NS_URI;

import java.
import java.

import java.
import java.
import java.

io.ByteArrayInputStream;
io.File;

io.IOException;
io.InputStream;

net.URI;

import javax.xml.bind.JAXBContext;

import javax.xml.bind.JAXBException;
import javax.xml.bind.Unmarshaller;

import javax.xml.validation.Schema;

import javax.xml.validation.SchemaFactory;
import org.xml.sax.SAXException;

import data

* .
-

public class Parser {

public static Data parseData(String dataXML,URI dataXSDURI) {

Data d = null;
InputStream inputStream = new

try {

ByteArrayInputStream(dataXML.getBytes());

JAXBContext jaxbContent = JAXBContext.newlInstance("data");
Unmarshaller unmarshaller = jaxbContent.createUnmarshaller();
if (dataXSDURI!=null) {
SchemaFactory schemaFactory =
SchemaFactory.newInstance (W3C_XML_SCHEMA NS_URI) ;
Schema schema = schemaFactory.newSchema (new
File(dataXSDURI.getPath()));
unmarshaller.setSchema (schema) ;
}
unmarshaller.setEventHandler (new MyValidationEventHandler ());
d = (Data)unmarshaller.unmarshal (inputStream) ;
inputStream.close () ;

} catch (JAXBException e) {

e.printStackTrace();
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} catch (SAXException e) {
e.printStackTrace();
} catch (IOException e) {
e.printStackTrace () ;

}

return d;

}

/* some other methods for other schemas */

JUvtoun avaAuon BaocLkwy AELTOUPYLWV

H pnéBobdoc parseData malpvel w¢ MAPAUETPOUG :

" String dataXML :To XML apyeio wg String

" URI dataXSDURI : &va mPoalpeTiko URI yla tnv emikUpwon tou XML apxeiou
KoL ETILOTPEPEL £va avTLKeipevo TUTOU Data.

AnpoupyoUpe éva InputStream pe to XML apyeio mouv §66nke cav mpwtn MAPAUETPOC :
InputStream inputStream = new ByteArrayInputStream(dataXML.getBytes());

Me To KataAANAo XElpLOpO e€alpeoswy, dnuLloupyol e £va avTikeipevo Tumou JAXBContext.
AuTO To avtikeipevo pog divel mpooPBaon oto JAXB API. Maipvel cav mopaUETPO TO GVopa
Tou package mou SnuloupynOnke amo to binding compiler, otnv nepintwon pag : data

JAXBContext jaxbContent = JAXBContext.newInstance("data");
AnuloupyoUpe tov umarshaller :

Unmarshaller unmarshaller = jaxbContent.createUnmarshaller();

Ye mepintwon mou umtapyet URI yia tnv emkUpwon Twv Se60UEVWY, TIOPAETPOTIOLOULE TNV
Sladikaoia katdAAnAo, entiong opiloupe kat To EventHandler :

if (dataXSDURI!=null) {
SchemaFactory schemaFactory =
SchemaFactory.newInstance (W3C_XML_SCHEMA NS_URIT) ;
Schema schema = schemaFactory.newSchema (new File (dataXSDURI.getPath()));
unmarshaller.setSchema (schema) ;

}

unmarshaller.setEventHandler (new MyValidationEventHandler ());

KaAoUpe tnv péBodo unmarshal yia o InputStream mou eixape dnuloupynost Kot
ETLOTPEPEL Eva avTiKelpevo tumou Data :

d = (Data)unmarshaller.unmarshal (inputStream) ;
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2.6.3 YAomoinon tou serializer

KAaon Serializer.java :

package util;
import static javax.xml.XMLConstants.W3C_XMI, SCHEMA NS_URI;

import java.io.ByteArrayOutputStream;
import java.io.Filej;

import java.io.IOException;

import java.io.OutputStream;

import java.net.URI;

import javax.xml.bind.JAXBContext;
import javax.xml.bind.JAXBException;
import javax.xml.bind.Marshaller;

import javax.xml.bind.PropertyException;
import javax.xml.validation.Schema;
import javax.xml.validation.SchemaFactory;
import org.xml.sax.SAXException;

import data.*;

public class Serializer {
public static String serializeData(Data data, URI dataXSDURI) {

String dataXML = null;
OutputStream outputStream = new ByteArrayOutputStream();

try {
JAXBContext jaxbContent = JAXBContext.newlInstance("data");
Marshaller marshaller = jaxbContent.createMarshaller();

if (dataXSDURI!=null) {
SchemaFactory schemaFactory =
SchemaFactory.newInstance (W3C_XML_SCHEMA NS _URT) ;
Schema schema = schemaFactory.newSchema (new
File (dataXSDURI.getPath()));
marshaller.setSchema (schema) ;
}
marshaller.setEventHandler (new MyValidationEventHandler ());
marshaller.setProperty (Marshaller.JAXB FORMATTED_ OUTPUT,
Boolean. TRUE) ;
marshaller.marshal (data, outputStream);
dataXML = outputStream.toString();
outputStream.close();

} catch (PropertyException e) {
e.printStackTrace();

} catch (JAXBException e) {
e.printStackTrace();

} catch (IOException e) {
e.printStackTrace();

} catch (SAXException e) {
e.printStackTrace();

}

return dataXML;

}

/* some other methods for other schemas */
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JUvtoun availuon Backwy AELTOUpYLWY

H uébodoc serializeData maipvel wg mapap£Tpouc :

" Data data :TO QVTLKELPEVO TTOU Ba KAvouue marshal

" URI dataXSDURI : &va mPoalpeTiko URI yla tnv emkUpwon tou XML apxeiou
Kol eMLOTPEdEL €va String mou elvat To XML apxelo mou SnutoupynOnke.

AnpoupyoUpe to String kot to OutputStream mou B EPLEXOUV TO ATIOTEAEGUA TNG
Sdlwadikaoiag marshal :

String dataXML = null;
OutputStream outputStream = new ByteArrayOutputStream();

Me to KaTaAANAo XElpLopO e€atpecewy, SnULoupyoU e Eva avTLKeipevo tumou JAXBContext.
Maipvel oav Mapdpetpo to ovopa tou package mou SnuoupynBnke amod to binding
compiler, otnv nepinmtwon pog : data

JAXBContext jaxbContent = JAXBContext.newInstance("data");

AnuloupyoUpe Tto marshaller :

Marshaller marshaller = jaxbContent.createMarshaller();

Ye mepinmtwon mou utdpyet URI yla Thv emkUpwon Twv §e50UEVWY, TIAPAUETPOTIOLOULE TNV
Sladikaoia katdAAnAo, entiong opiloupe kat To EventHandler :

if (dataXSDURI!=null) {
SchemaFactory schemaFactory =
SchemaFactory.newInstance (W3C_XML_SCHEMA NS_URI);
Schema schema = schemaFactory.newSchema (new
File (dataXSDURI.getPath()));
marshaller.setSchema (schema) ;

}

marshaller.setEventHandler (new MyValidationEventHandler ());

MNopapetponolovpe to marshaller £tolL Wote va UTIAPXEL AAAAY YPOUUAC KoL KATAAANAN
Slatan oto anotéAsopa tng dtadtkaolog :

marshaller.setProperty (Marshaller.JAXB FORMATTED OUTPUT, Boolean.TRUE) ;

KaAoUpe tnv péBodo marshal yia to avtikeipevo Data mou mipape wg oplopa Kat Sivoupe
To OutpuStream mou SNULOUPYAOALE YLO TNV ETILOTPOGDN TWV AMOTEAECUATWY :

marshaller.marshal (data, outputStream);

Metatpénoupe to OutputStream oe String mou amoteAel To TeAKO amoTtéAeopa :

dataXML = outputStream.toString();
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3 Servlets

3.1 Ewoaywyn

Ot servlets eivat pikpd TTpoypAppATA TTOU KAAOUVTAL Ao éva AAAO TIPOYPOULA TTOU
ovopaletal container. O container pecolaBel otnv enikowvwvia PetalL serviet kat £€w
koopou. Otservlets dev amoteAoUv Java epappoyn SLOTL xpetdletal va kAnBolv péca oto
containter, OpW¢ oXeS0V KABE UTIAPXOU GO AELTOUPYLIKOTNTA HLOC Java EPapUOYC UITOPEL va
npootebel oe éva servlet.

Mia dAAN AUon yla TNV ETKOVWVIO LE TNV Xprion TpwTtokoAAou HTTP sival n xprion HTTP
server-side epappoywv mou enefepyalouv KateuBeiav TIg SIKEC TOUG aLtroel. Opwg, ot
servlet containers pag eMITPEMOUV va PNV XPELALETAL VO TTEPLEXETAL OAOKANPO TO HTTP
header processing code og kaBe mpoypappa. Emiong, ot servliets KALLAKWVOULV UE
LKOVOTTOLNTLKO TPOTo SLOTL avti va dnpioupyolvtal veEeg Slepyaoieg (processes), OMwG
vivetal yia kaBe HTTP edpappoyn, o servlet container dnuloupyel viipata (threads) émote
XpeLaletal Kal £XEL TV SuVATOTNTA VO ETTAVAXPNOLUOTIOLNCEL KATIOLO VA aVTi va To
aroppiyel.

3.2 Aswtoupyia twv Servlets

O servlet container eivat urte0BUVO yla tnv instantiation Tou servlet kat tnv kKAjon Twv
KOTAAANAWY HEBOSWV TNV KATAAANAN OTLYUN).

H ewkdéva 3.1 mapouotalel Eva mapadelypa TnG Asttoupyiag autng

21



Vi.

Vii.
viii.

Xi.
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Client Client
Browser 1 Browser 2

The Internet

Web Server

Servlet Engine

init() ServietA | service() doGet()

ServletA servicel() doGet()

ServietA servicel() doGet() destroy()
init() ServletB | service() doPost() destroy()

Ewkova 3.1 : Napadelypa Asttoupyiag

‘Evag xpriotng mAnktpoloyet to URL tou servlet mou BéAeL va KaA€oEL.

To browser tou dnuloupyel pia KatdAAnAn aitnon nmpog to avtiotolxo Web Server.

O server AapPavel tnv aitnon kat tnv npowbei ato servlet container.

O servlet container eAéyxeL av uTtdpyouv nén kamota instance tou servlet autol otnv
pHvAun. Av oy, doptwvel pia instance kat TpExeL tnv init() p€Bodo tou servlet.

O servlet container meptpével va emotpéPel n init() pEBodog kat oTnV cuVEXELA KOAEL
tnv service() u€Bobdo tou servlet yia Tnv dnuloupyia véou vipatog.

H service() p€Bodog kahel tnv doGet() r} tnv doPost() péBodo avaloya e To TUTTO TNG
HTTP aitnon (GET f; POST).

‘Evag SeUTtepog xpnotng Kael tov iblo servlet.

O servlet container dlamLoTwvel OTL UTTAPXEL 6N instance Tou servlet otnv pvAun Kot
dnuloupyel éva Ao vijpa tou idlou servlet.

Mvetal kAnon ¢ service() pEBodo kat otnv ocuvéxela, Tng doGet() ) tng doPost()
OMwW¢ 0To Brua vi.

To MPWTO VAHO TEAELWVEL KL ETILOTPEPEL amavtnon otov Web Server, o onolog tnv
npowOel oTo browser Tou MPwWTOU XPNoTN.

To SgUtepo vipa TEAELWVEL Kal emlotpédel amdvinon otov Web Server, o onoiog thv
npowBel oto browser Tou dglTEPOUL XPROTN.
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Xii.  Kamola otyun oto péAhov, o servlet container anodaocilel va kavel deinstantiate to
servlet kat kaAel Tnv destroy() uéBodo tou servlet yla va eAcuBepwBel n pvrpun.

3.3 Mpoypappatiopog evog serviet

Ma tnv Snuoupyla twv servlets, avti va xpnotponownBolv java KAAGELG TTou EKLVOUV UE TNV
KAnon tng main pebodovu, ol servlets eivat extensions AAA WV KAAGEWV TIoU E€pouv REN TTWG
va aAAnAemiSpouv pe toug Web servers kal servlet containers.

OL mopakatw KAAoeLS Kal SlemadEg elval oL ONUOVTLKOTEPEG KOTA TNV avantuén piag
edapuoynG Tou xpnoluoTmoLeL servlets :

= Servlet : H diemadn auth opilel tig init(), service() kot destroy() pebddouc.
Emtiong, opilel SUo emumAéov pebodoug mou ot implementing KAACELG TIPETEL VAL
napéxouv, getServletConfig() kat getServletinfo(), mou emtTPEMoOUV TIC ALTAOELG
miou apopouv Tov iSlo to servlet (dnuioupyodg, £kdoon, copyright, k.0.k.). O
servlet containers gilvol TPOYPAUUATIOUEVOG £TOL WOTE VO TIEPLUEVEL QTTO €Val
servlet va uAormolel autég Tig 5 peboddouc.

= GenericServlet : H kAdon autr mpoodEpel pia amAr uAomnoinon tng dtemadng
Servlet. Ovopaletal "Generic" §L0tL Sev uTtoOETeL OTL Ba emeepydoel ALTAOELS
TUTIOU http KoL £TOL ETUTPETEL OTOV TIPOYP U UATIOTEL VO XPNOLUOTIOLOEL
OTIOLOSATIOTE MPWTOKOAND. J€ AUTHV TNV TIEPLMTWON, YiveTal override Tng
service() uebodou.

= HttpServlet : H kAdon auth gival n mio cuyva extended otav ypadovtal servlet
edpappoyég. Kavel extend tnv GenericServlet kal mpoodépel Asttoupyia
enefepyaociog http artioswy. e autnyv tnv nepintwon, yivetat override twv
nebodwv doGet() kat doPost(). H kAdon mepLéxel uhomoinon tne peboddou
service() mou kaAei tnv doGet() ) tnv doPost() avaioya pe tnv aitnon rmou éA\afe.

= ServletRequest : H Stemadn autr) opllel £va avTLKEIEVO TTOU TIEPLEXEL TNV
mAnpodopio Tou £0TEIAE 0 XPrOTNG KE TNV aitnon Tou. Mia uhomoinon autng
¢ Slemadng amotelel n kKAdon ServletRequestWrapper.

= HttpServletRequestWrapper : AnoteAel extension tn¢g ServletRequestWrapper
kAdon, n mAnpodopieg mou Slabetel umtoBETouv pia http aitnon.

= ServletResponse : H Stemadr) autr) opilel Tov TpOTMO HE TOV omoio o serviet Ba
oteilel otov servlet container Tnv mMAnpodopia ou B€AeL va oteilel otov client.
Mia ulomoinon autic tng Stemadnc amoteAsi n kKAaon ServletResponseWrapper.

= HttpServletResponseWrapper : AmoteAei extension tng ServletResponseWrapper
KAdon, uTtoBETeL OTL N amavtnon Ba €xel http popodn).
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3.4 Napadstypa vAonoinong

3.4.1 Ewaywyn

Y10 mapadelypa auto, Oa avantiéoupe £va Servlet kat pia Client epappoyr. H Client
edappoyn Ba £xel U0 eMIAOYEC: VOl ETILKOWVWVAOEL e To Servlet pe pia HTTP aitnon tumou
GET ] pe pla HTTP aitnon tumou POST.

Ytnv GET nepintwon (N boolean HETOPANTN type OTO KWELIKA EXEL TLUN true), Bo oTEAVEL
TPELC MAPAUETPOUG 0TO Servlet mou Ba emioTpedel miow otov client pia aplBunuévn Aiota
OVOUATWY KO TLLWYV TWV TTOPAUETPWVY.

Ztnv POST nepintwon (n boolean HETOPANTH type OTO KWSIKA EXEL TLUN false), Oa
xpnotlpomnotjooupe tnv JAXB texvoloyia Kal Thv UAomoinon Tou mopadelyatog Tou
urnokedalaiou ....... Yto oxnuoa data kat oto avtiotowo Package, Oa mpooBécoue éva
oxfua person.xsd Kat TLG mapaywpeveg KAAoeLc Person.java kat ObjectFactory.java mou
Bpiokovtal oto Package pe ovopo mydata. Emiong, otig kAdoelg Parser.java Kat
Serializer.java £xouv nmpooteBei oL avtiotolyeg peBdSouc yia tnv Stadikaacia marshalling kot
unmarshalling yla To oxpa person.

H teAikn Sladikaoia mou epappdletal eivat n g€n¢ (n avtiotowyn aplbunon twv Bnudtwv
Bploketol cav oxOALo 0TO KWOLKA TTOU BPLOKETAL MOPAKATW):

i.  HClient epappoyn dnuloupyel Eva avtikeipevo TUmou Person av n boolean
METAPANTA classes EXEL TIUN true, OAALWG SnULOUpYEL Eva avTikelpevo TUmou Data.
ii.  2tnv ouvéxela, opilel éva URI mPog to KataAAnAo XML Schema apyeio yla tnv
EMKUPWON,
iii.  Kavelserialize TNV KAAON KOl EKTUTIWVEL TO OTTOTEAECUAL.
iv.  HClient edappoyn opilel pla URL pe To ThV StebBuvaon tou Servlet kal avolyel pia
HttpURLConnection.
v.  Tnvnapauetpomnolei
vi.  Katotnv ouvéxelo SnULoupyel £va DataOutputStream yLo vo oTelAel oto Servlet to
oTmoTEAEOUA TNG serialization.
vii. O Servlet opilel éva PrintWriter yla va eTuotpéPel oto Client To amotéAeopa TG
enefepyaoioc.
viii.  AapBavel and 1o KAtdAANAO InputStream Ta dedopuéva mou €otelhe o Client kol Ta
LETATPETIEL OF pio cUBOAOCELPA s.
ix.  EAéyxelLtnv cupBolooslpd yia va mpoodloplosl To oxfLa TToU XPNOLUOTIOLELTAL.
X.  2TNV OUVEXELA, Opilel éva URI Tpog To KatdAAnAo XML Schema apyxeio yia tnv

ETKUPWON.
Xi.  Kavel parse Tnv cuPOAOCELPA KOL TIAPVEL £VA AVTLKEILEVO OOV ATIOTEAECHAL.
Xii.  Kavel serialize auto To avVTIKEIEVO KOl
xiii.  XtéAvelmiow tnv véa cupPorooelpa oto Client Héow PrintWriter.

xiv.  H Client epappoyn Aappavel tnv anavinon tou Servlet péow InputStream, TNV
LETATPETIEL OE CUMBOAOCELPA KOl TNV EKTUTIWVEL.
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XV.  Avaloya e TNV TIUA TG LETABANTAG classes, KAVEL parse TNV cUUPBOAOCELPA HE TNV
KOTAAANAN HEBOSOC KOl EKTUTIWVEL TLC TLUEG TWV XAPOAKTNPLOTKWV TNG.

Noapakatw moapouotaletat o kwdikag tng Client epoppoyng (TestClient.java) kot Tou Servlet
(testServlet.java).

3.4.2 YAomoinon tng Client edappoyng

KAdon TestClient.java :

import
import
import
import
import
import
import

public

java.net.*;
java.io.*;
java.math.BigInteger;
java.util.*;
mydata.*;

data.*;

util.*;

class TestClient {

public static void main(String[] args) {

HttpURLConnection connection = null;
boolean type = false; //true=get; false=post
boolean classes = false; //true-> send Person ; false-> send Data

// GET REQUEST
if (type) {

}

String params = null;
params = "?paraml=testl&param2=test2&param3=test3";
try {
URL netURL = new
URL ("http://localhost:8080/nef/testServliet"+params) ;
connection = (HttpURLConnection) netURL.openConnection();
connection.setRequestMethod( "GET" );
} catch (MalformedURLException e) {
e.printStackTrace();
} catch (ProtocolException e) {
e.printStackTrace();
} catch (IOException e) {
e.printStackTrace();

//POST REQUEST
else{

String s = null;

// (1)
//test of person class
if (classes) {
Person p=new Person();
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p.setAge (new BigInteger ("22"));
p.setNom("Nef");
p.setPrenom("Marie") ;
// (ii)
URI uri = null;
try {
uri = new URI("file:/c:/person.xsd");
} catch (URISyntaxException e) {
e.printStackTrace();

}

// (iii)
s=Serializer.serializePerson(p, uri);
System.out.println("String i'm sending (person): \n"+s);
}
// (1)
//test of data class
else({

Data d = new Data();

Report rl = new Report();
Report r2 = new Report();
TagList tl = new TagList();
TagList t2 = new TagList();
tl.getTag() .add("reportl-tagl");
tl.getTag() .add("reportl-tag2");

t2.getTag() .add ("report2-tagl");
t2.getTag() .add ("report2-tag2");
t2.getTag() .add ("report2-tag3");

rl.setTagList (tl);
rl.setAntenna("antl");

r2.setTaglList (t2);
r2.setAntenna("ant2");

d.getReport () .add(rl);
d.getReport () .add(r2);
// (ii)
URI uri = null;
try {
uri = new URI("file:/c:/data.xsd");
} catch (URISyntaxException e) {
e.printStackTrace();

}

//(iii)
s=Serializer.serializeData(d, uri);
System.out.println("String i'm sending (data): \n"+s);
}
// (iv)

try {
URL netURL = new
URL ("http://localhost:8080/nef/testServlet");
connection = (HttpURLConnection) netURL.openConnection();
connection.setRequestMethod( "POST" );
} catch (MalformedURLException e) {
e.printStackTrace () ;
} catch (ProtocolException e) {
e.printStackTrace () ;
} catch (IOException e) {
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e.printStackTrace();

}
/] (v)

connection.setRequestProperty ("Content-Length",
+Integer.toString(s.getBytes () .length));
connection.setUseCaches (false);
connection.setDoInput (true);
connection.setDoOutput (true) ;

nw

// (vi)
try {
DataOutputStream out = new
DataOutputStream(connection.getOutputStream());
out.writeBytes( s );
out.flush();
out.close();
} catch (IOException e) {
e.printStackTrace();

/*******************************************************************/

// RESPONSE FROM SERVER

String response = null;
BufferedReader is = null;

// RESPONSE TO THE GET REQUEST

if (type) {
try {
is = new BufferedReader (new
InputStreamReader (connection.getInputStream()));
response = is.readLine();

} catch (IOException e) {
e.printStackTrace () ;

}

System.out.println ("Response from server: ");
while( response != null )
{
System.out.println( response );
try {
response = is.readLine();
} catch (IOException e) {
e.printStackTrace();

//RESPONSE TO THE POST REQUEST
else(
/7] (xiv)
try {
is = new BufferedReader (new
InputStreamReader (connection.getInputStream()));
} catch (IOException e) {
e.printStackTrace () ;
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StringBuffer sb = new StringBuffer (10000);
String buf = null;

try {

while((buf = is.readLine())!'= null) {

sb.append (buf) ;
sb.append('\n");
}

} catch (IOException e) {

}

e.printStackTrace();

response = sb.toString();

System.out.println("String i got back from server:

\n"+response) ;

// (xv)

if (classes) {

else{

System.out.println("\nPerson elements after parsing

string:");
Person pp = null;
URI uri = null;
try {

uri = new URI("file:/c:/person.xsd");

} catch (URISyntaxException e) {
e.printStackTrace () ;

}

pp=Parser.parsePerson(response, uri);

System.out.println("Nom: " + pp.getNom());
System.out.println ("Prenom: " + pp.getPrenom());
System.out.println("Age: " + pp.getAge());

System.out.println("\nData elements after parsing

string:");
Data dd = null;
URI uri = null;
try {
uri = new URI("file:/c:/data.xsd");
} catch (URISyntaxException e) {
e.printStackTrace();

}

dd = Parser.parseData(response, uri);
List<Report> rr = dd.getReport();
Iterator<Report> i = rr.iterator();
while (i.hasNext ()) {
Report rrr = i.next();
System.out.println ("Report : ");
System.out.println("\tAntenna : " +
rrr.getAntenna());

TagList tt=rrr.getTaglList();
List<String> str = tt.getTag();
Iterator<String> j = str.iterator();
System.out.println("\tTagList : ");
while (j.hasNext ()) {

System.out.println("\t\t—- " + j.next());

}

System.out.println("\ntest finished");
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3.4.3 YAomoinon tou Serviet

KAdon testServlet.java :

import java.io.BufferedReader;
import java.io.IOException;

import java.io.InputStreamReader;
import java.io.PrintWriter;

import java.net.URI;

import java.net.URISyntaxException;

import java.util.Enumeration;

import javax.servlet.ServletException;
import javax.servlet.http.HttpServletRequest;
import javax.servlet.http.HttpServletResponse;

import mydata.*;
import data.*;
import util.*;

public class testServlet extends javax.servlet.http.HttpServlet implements

javax.servlet.Servlet {
static final long serialVersionUID = 1L;

public testServlet() {
super () ;

}

protected void doGet (HttpServletRequest request,
response) throws ServletException, IOException {

HttpServletResponse

PrintWriter printWriter = response.getWriter();

printWriter.println("Hello from server!!");

Enumeration params = request.getParameterNames();

String paramName = null;
String[] paramValues = null;

while (params.hasMoreElements()) {
paramName = (String) params.nextElement();
paramValues = request.getParameterValues (paramName) ;
printWriter.print ("\nParameter name is " + paramName);
for (int i = 0; i < paramValues.length; i++) {
printWriter.println(", value " + i + " is " +
paramValues[i] .toString());

}
}
printWriter.flush();

protected void doPost (HttpServletRequest request, HttpServletResponse
response) throws ServletException, IOException {
// (vii)
PrintWriter printWriter = response.getWriter();
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// (viii)
BufferedReader is = new BufferedReader (new
InputStreamReader (request.getInputStream())) ;

StringBuffer sb = new StringBuffer (10000);

String buf = null;

while ( (buf is.readLine()) != null) {
sb.append (buf) ;

}
String s = sb.toString();
String ss = null;

// (ix)

if(s.contains ("<person>")) {
!/l (x)
URI uri = null;
try {

uri = new URI("file:/c:/person.xsd");
} catch (URISyntaxException e) {
e.printStackTrace () ;

}

// (xi)

Person pp = null;

pp = Parser.parsePerson(s, uri);

// (xii)

ss = Serializer.serializePerson(pp, uri);
}
// (ix)
else({

/] (x)

URI uri = null;

try {

uri = new URI("file:/c:/data.xsd");
} catch (URISyntaxException e) {
e.printStackTrace();

}

// (xi)

Data dd = null;

dd = Parser.parseData(s, uri);

// (xii)

ss = Serializer.serializeData(dd, uri);
}
// (xiii)

printWriter.print(ss);
printWriter.flush();
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4 Java API for XML Web Services (JAX-WS)

4.1 Ewcaywyn

JAX-WS eival pia texvoAoyia yia tnv avantuén web services kaut clients mou emnikowvwvouv
xpnotpornolwvtag XML, Xpnolpomnolel emiong annotations mou amoteAsl TpoOmog eLoaywyng
petadedopévwy (metadata) oto mnyaio kKwoLKa.

Y10 JAX-WS, n kAnon Web Service Asttoupyiag avamnapiotdaral pe XML-based mpwtokoAla
onwcg n SOAP (Simple Object Access Protocol). H SOAP specification opileL tnv envelope
structure, Toug Kavoveg Kwdikomoinong, kabwg emiong kot CUUPBACELS YL TNV
ovarnapaoctoon web service KANOEWV KaL Amaviioswy. AUTEG OL KANOELG KOL ATTAVTAOELG
petadidovral otnv popdn SOAP punvupdtwy (XML apxeia) péow HTTP.

Av kot ta SOAP pnvoOpata eivol oxetikd ouvBeta, to JAX-WS KpUBEeL authv TNV
TOAUTIAOKOTNTO OTOV Tipoypappatioth. Emiong, éva dAlo mheovéktnua tou JAX-WS eival n
avefaptnoia mAatpopuag TG yAwooag mpoypappotiopol Java. To JAX-WS Sev eivat
TLEPLOPLOTLKOC : £va JAX-WS Client pmopel va £xeL mpdoPoon oe £va Web Service mou dev
TpExeL o pia Java mhatdopuag kat avtiotpoda. Auth n sveli€ia odeiletal otnv xprnon
TeEXvoAoyLwv oplopéveg amd to World Wide Web Consortium (W3C) : HTTP, SOAP, kat tnv
Web Service Description Language (WSDL). H WSDL opilel £éva XML format yia thv

nieplypadr Lo UTtNPESLOG.

4.2 Noapadslypo vAomnoinong

4.2.1 Ewaywyn

Jto mapadelypa auto, 6a vAomolnooupe éva anAo Web Service mou nipooBétel SUo
oképatloug kat pia Client edappoyn mou Ba KaAel Tnv autAv tnv npocBeon éka popeg,
npocBétovtag to 10 pe Toug aplBpouc amo to 0 uéxpL to 9.
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4.2.2 Avamntuén tou Web Service

KAdon Calculator.java :

package endpoint;

import javax.jws.WebService;
import javax.jws.WebMethod;

@WebService (
name="Calculator",
serviceName="CalculatorService",
targetNamespace="http://techtip.com/jaxws/sample"
)

public class Calculator {
public Calculator () {}

@WebMethod (operationName="add", action="urn:Add")
public int add(int i, int j) {

int k = 1 +3 ;

System.out.println(i + "+" + j +" =" + k);

return k;

Mapatnpoupue OTL xpnotuomnolouvtal U0 annotations : @WebService kat @WebMethod.

Mia £€ykupn kAdon vhomoinong evoc endpoint mpémel va mepLéxel Eva @ WebService
annotation. H TN tng 18tdétnTtag name oto @WebService annotation mpoadilopilel Eva
WSDL portType, 0TnVv cuYKeKpLUEVN iepintwon : "Calculator". To serviceName
("CalculatorService") eivat pia WSDL uninpecia. To targetNamespace mpoodilopilel to XML
namespace mou xpnotuomnoteitatl yia to WSDL. ‘OAeg auTEC oL LBLOTNTEG ELVAL TIPOALPETLKEG.

To @WebMethod nAwvel otL pia péBodog elvat Tumou Web Service method. H TIHAC TG
operationName 1&10tntac npoadiopilet pio WSDL Aettoupylia, 0TNV GUYKEKPLUEVN
nepintwon : add. To action ("urn:Add") mpocdiopilel eévo XML namespace yta to WSDL. Ot
800 1810TNTEC €lval IPOALPETIKEG, AV SEV UTIAPXOUV XPNOLUOTIOLE(TAL TO OVOpa TNG LeEBOSOUG
yla to operationName Kkal tnv T tou targetNamespace yla To action.
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4.2.3 Avamntuén tng Client epappoyng

KAdon JAXWSClient.java :

package client;

import javax.xml.ws.WebServiceRef;

import com.techtip.jaxws.sample.CalculatorService;
import com.techtip.jaxws.sample.Calculator;

public class JAXWSClient {
@WebServiceRef (wsdlLocation=

"http://localhost:8080/jaxws—-webservice/CalculatorService?WSDL")

static CalculatorService service;

public static void main(String[] args) {
try {
JAXWSClient client = new JAXWSClient();
client.doTest (args);
} catch(Exception e) {
e.printStackTrace();
}
}

public void doTest (String[] args) {
try {

System.out.println("Retrieving port from the service "
Calculator port = service.getCalculatorPort();

+ service);

System.out.println("Invoking add operation on the calculator port");

for (int 1=0;i>10;i++) {

int ret = port.add(i, 10);

if(ret != (1 + 10)) |
System.out.println("Unexpected greeting "
return;

}

System.out.println(" Adding : " + 1 + "

}

} catch (Exception e) {
e.printStackTrace();

+ ret);

To @WebServiceRef annotation ypnotpomnoteital yia tv SnAwaon avadopdg os éva Web
Service. H tun tng Wdidtntog wsdlLocation gival to URL tou WSDL apyeiou tng

ouyKkekplpévne umtnpeoiag. To Client avaktd to endpoint Calculator ano to

CalculatorService pe tv pébodo getWebServiceRefNamePort, étou WebServiceRefName
elval to ovopa tng Lotntog tou @WebServiceRef, 1§ Tnv TLpn Ttou WSDP port oto
napayopevo WSDL apyeio. Otav to Client avaktd to endpoint, kaAei tnv add Asttoupyia

O€ka popéc.
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5 RFID kat EPCglobal

5.1 Ewoaywyn

5.1.1 RFID

H texvoloyia RFID (Radio Frequency Identification) emitpémnel Tnv avayvwpLon QVTLKELLEVWY
(A Lwvtavwy MAOCUATWV) KAl TWV XOPAKTNPLOTIKWY TOUC, KaBWC emiong Kat tnv
mapakoAoUBnon TNC Mopeiag Toug Ao andoTACT XPNOLULOTOLWVTAC €va tag. AuTO To tag
EKTIEUTIEL poSLOKU AT KOl BPLOKETAL TTAVW 1) EVOWHATWHEVO OTO avTikeipevo. H texvoloyia
RFID €MITPEMEL TNV OVAYVWELON TWV tags Tou BploKovTol HEPLKA LETPA LAKPLA XWPLg
arapaitntn apeon omtikr enadn Ue tov reader (og avtiBeon e to barcode) kat propei va
SLamepva AEMTA OTPWHATA UALKWY OTIWG N UTTOYLA, TO XLOVL KATL. H Stadikaoia autn
amekoviletal otnv lkova 5.1.

Ewkova 5.1 : Emukowvwvio reader/tag

OLeplocotepol RFID tags mepléxel TouddyLotov SU0 pépn OMwe paivetal otny lkova 5.2.
To mpwTto eival éva oAoKANPWHEVO KUKAWHA YLOL TNV amoBnKeuaon Kal thv enefepyaoia tng
mAnpodopiag, ylo Tnv Stapdpdwaon Kat amodlopdpdwaon Tou GHUATOC, Ko GAAEC ELOIKEG
Aettoupyiec. To deltepo pépog amoteAeital and pia kepaia yia tnv AnPn kat thv petadoon
TOU ONUATOG.

OAokAnpwuévo
KOKAW pa

—f ..

Ewova 5.2 : RFID tag
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MepLKEG Qo TLC Xpriong TN texvoloyiag autr sival :

5.1.2

‘E€umva labels kat labels aopaieiog

Awaxeiplon mpoiovtwy Kal amoypadn

TomoB£tnon o KAELSLA AUTOKIVATOU yLa KaAUTepn aodalela

‘EAeyX0G KAOTTIAC

MoapakoAolBnon avtikeévwy, {wwv, avopwnwv

TomoB£tnon mavw os dpappaka yla Ty amopuyn MAAoTwv GopUaKwY TNV
vouLun aAucida mapaywyng

EukoAOTEPN MPOOROON OE MAVETLOTNULAKA KTipla armod Toug GoLTnTEG
EukoAotepn Staxeiplon BLBALOBNKNG

KaAUtepn amodotikotnta otV MpocBacn oto xwpo Stefaywync PuxaywywKwy i
0OANTIKWV YEYOVOTWV

KaAutepn amodotikotnta ota 510610

EPCglobal Standards

Ta EPCglobal Standards amoteAoUvtal amnod éva cUoTnUa KwSLKOMolNonNg Twy Poloviwy, To
Electronic Product Code (EPC), ané €va standard tou RFID tag kat amnod £va 8iktuo
Slapoipaong mAnpodoplwy, to EPC Network.

Y€ YEVIKEG YPOUUEC ETILTPETIOUV :

Tnv avoyvwpLlon TwV ATOULKWY TIPolovVIwy, KIBWTLwY, ayabwv, KATL., £T0L WOTE va
napakoAouBolvTal OTOULKA

Tnv ocuAAoyn SeSopévwy yLa TNV opEeia TwV GUOIKWVY ayadwv, SNLOUPYWVTOG
£T0L pila opatoTnTa

Tnv avtaAlayn 6e6opévwy pe IT ehapUoYES KOl EUMOPLIKOUG CUVETALPOUG,
LLETATPEMOVTOC £TOL TNV 0pATOTNTA 0 MAnpodopieg kat SpAoelC.
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5.2 EPCGlobal Framework Architecture

5.2.1 Ewcaywyn

H ewkdéva 5.3 mapouoialel pia cuvoyn twv EPCglobal Standards.

Architecture Framework

)

Certificate Profile Pedigree

Object Name Service (ONS) Exchange

EPC Information Services (EPCIS)

Application Level Events (ALE)

J  Reader Management Capture
Reader Protocol

Low-Level Reader Protocol (LLRP)

Tag Protocol - UHF Class 1 Gen 2

 —

Identify
Tag Data Tag Data Translation
: Data Interface Standards
: Standards Standards J in development

Ewkova 5.3 : EPCglobal Standards

H ewkéva 5.4 anelkovilel TLg dpaotnplotnteg ou ekteAouv ol EPCglobal Subscribers kat to
pOAo Twv otolyeiwyv Tou EPCglobal Architecture Framework otnv SteukdAuvon auTwy Twv
SpactnplothTwy.
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EPCglobal Core Services
and other shared services

N
Shared Service
Interactions EPC Data
> Exchange
< > Standards
Peer-to-peer exchange of data about EPCs
J
3\
EPCglobal EPCglobal EPC
Subscriber Subscriber > Infrastructure
Standards
-~
EPC Physical
<Exchange of physical objects with EPCS> \ Object
Exchange
AN A Standards

Ewkova 5.4 : Kuplotepeg Spaotnplotnteg twv EPCglobal Subscribers kal twv otowxeiwv tou
EPCglobal Architecture Framework

TNV MAPATTAvVW £LKOVA, TTapoucLalovTal TPELG KUPLOTEPES SpaoTnPLOTNTEG, N Kabspia ano
OUTEC otnplletal og pio opdda amno standards :

= EPC Physical Object Exchange : Ot subscribers avtaAAalouv GuoLKA QVTIKEIpLEVA
mou avayvwpilovtal pe EPCs. lNa moAAoUc teAlkoug xprioteg tou EPCglobal
Network, ta duoikd aviikeipeva ival egmopevpata, oL subscribers sivat
CUHPETOXOL OTNV aAuacida mopaywyng AUTWY TWV EUMOPEVUATWY, Kal To physical
object exchange amoteAeital and Stadikacieg 6nwg n Stekmepaiwaon, n
napalafn K.0.k. Yrapyxouv BERata moAAEG AAAEG edappoyEC TTou SLadépouv amod
OlUTO TO POVTEAO EUMOPEULATWY OPWCE KABE dopd UTIAPXEL AVAyKN VA YIVEL
tagging twv avtikewwévwy. To EPCglobal Architecture Framework opiZel EPC
physical object exchange standards, oxeSlaopéva £ToL wote otav évag subscriber
napadidel kamolo dpuoiko avtikeipevo ae @AAo subscriber, o teAeutaioc va
uropéoel va mpoadlopioel o EPC tou pucikol avtlKeLEVOU Kal va TO
€pUnveVOEL KATAAANAQL.

= EPC Data Exchange : Ot subscribers wédelouvtot amnoé to EPCglobal Network
ovtoAAdlovrag mAnpodopieg HETALY TOUG Kal £T0L audvovTag tTnv duvatotnta
napakoAolOnong twv avilkelpévwy. To EPCglobal Architecture Framework
opileL EPC data exchange standards mou npoodépouv otou¢ subscribers évav
Tpomo va avtaAlalouv mAnpodopieg yia to EPCs petafl oplopévwy opadwy
XpNOoTwV | He To Kowod. Emiong npoodépouv mpocBacn oto EPCglobal Core
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Services kot 0 AAAEC SLOUOLPACHEVEC UTINPECLEC TTIOU SLEUKOAUVOUV QUTEC TLG
ovtoAAayEc.

= EPCInfrastructure : l'a vo urtapyouv mAnpodopiec mpog avraAlayn, kaBe
subscriber npénel, péoa otnv etatpia tou, va Snutoupyet véa EPCs yla véa
QVTIKELPEVA, va TTapaKOAOUBEL TNV TTOPELA TWV AVTLKELLEVWY E TNV AVIXVEUON
Tou EPC kwbLKa Toug, Kat vo. cUNEYEL OAEG QUTEG TIC TAnpodOpieg o Eva
E£0WTEPLKO cuotnpa syypadwv. To EPCglobal Architecture Framework opilet
interface standards yLo ta kuplOTepa oTOLXELD TNG UTTOSOUNG TTOU XPELATETAL YLa
va yivel culdoyn kat aroBrnkeuon Twv EPC 8edouévwy, EMITPEMOVTAC £TOL OTOUG
subscribers va xtioouv to 81kd TouG ECWTEPLKO CUOTNUA.

AUTOC 0 SLawpLopog BonBa otnv Katavonon TNG YeVIKAC Aettoupylag tou EPCglobal
Architecture Framework aAAd &ev mpémel va BewpnBei w¢ amoAlTwe avaotnpn.

5.2.2 Nepypadn poAwv Kat Stenadpwv

Jtnv elkéva 5.5 napouvotalovral ol oxéoelg petafl twv EPCglobal Standards Baclopéveg
otnv pon Twv dedopévwy. AkoAouBei pia Aemtopepng meplypadr] Twv pOAwWY Kol Twv
Slemadwv Pe TNV OXETIKN apiBunon.
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ONS |*f 16 (offline service) 24 TDT I'face
'face ] ]
‘/ \‘ (offline service)
EPCglobal Subscriber ONS |

“Pull” or “Push”mode ¢ 18 »
12 EPCIS Query Interface <
“Pull”or “Push” mode
Optional
bypass for e
real-time
Bk Key
EPCIS Capture Interface 11
E =HW/SW Role
= Interface (EPCglobal
Standard)

Filtering & Collection (ALE) Interface
(Additional Interfaces TBD)

Note that items marked “TBD” are
placeholders for future work. The
actual architecture of these items

may ultimately be different from
8 what’s depicted here.
[
: Management-----------------"-~-—-—"-~-"-—-"—---——-,
6 Reader Interface Interface (TBD) i
6 :
4 —> i
Reader 7 !
k Management 1
¢ Interface ;

EPC Tag Data Specification 2
Tag Air Interface (UHF Class 1 Gen 2, etal) 8

i
1
I
i
|
I
1
I
1
1
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Ewkova 5.5 : Zxéoelg petalu Twv EPCglobal Standards Baolouéveg otnv por dedopévwy
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1. RFID Tag (PdAog)
To EPCglobal 6ploe éva cuotnua taflvounong Twv tags yLo tTnv meplypadn Twv
AELTOUPYLWV TOUG.
Class-1 : Identity Tags : Passive-backscatter Tags
EuBuvec:
= [leptéxet éva EPC avayvwploty. Mmopel va emutpénel tnv aAlayr Tou KwSLKa
OlUTO LLETA OTIO TNV KATAOKEUT).
=  Mropei va mepLéxel Evav apeTdBANTO KWELKA TTOU TTEPLEXEL TTANPODOPIEG
KOTAOKEUAC OTWE TNV TAUTOTNTO TOU KOTAOKEUAOTH, EVaV LOVOSIKO GELPLAKO
OpLOUO KOTOOKEUNC, KATT.
=  Mropel va mapéxel Tnv Suvatotnta poviung e€oudetépwong tou Tag. H
Aettoupyia autr) punopet va umtoBéteL mpooBetn mAnpodopia amodnkevpévn
oto Tag onwg kamoto kill KwsLko.
=  Mropel va mepléxel mpooBetec SuvatoTnTeC OMWG To KAWL, Tov éAeyxo
npooBaong, KA. Ol AelToupyileg AUTEG Umopel va urtoBETtouv mPoobetn
mAnpodopia anodnkeupévn oto Tag OMwWE KATIOLO KWOLKO KAELOWHATOC, TNV
KOTAOTOON KAELOWHOTOG, £Va CUVONUATIKO TIPOCRAoNG, KATL.
= Mrnopei va meplEéxouv npooBeteg mAnpodopleg Tou Xpriotn ekToC amod to EPC
ovayvwpLoth.
Class-2 : Higher-Functionality Tags : Passive Tags
EuBulvec:
= EuBuveg twv Class-1 Tags.
= EKTETOMEVN UVALN XPHOTN.
= ‘EAeyxoc npocBaong pe avBevtikomnoinon.
Class-3 : Semi-Passive Tags
EuBulvecg:
=  EuBuveg twy Class-2 Tags.
=  Mia oAokANpwUEVN TINYH EVEPYELAC.
= |ntegrated sensing circuitry.
Class-4 : Active Tags
EuBulvec:
= EuBuveg twv Class-3 Tags.
= Emukowwvia Tag-to-Tag.
= Evepyn emnikowvwvia.
= Avvatotnteg Ad-hoc networking.

2. EPC Tag Data Specification (Aiemapn))
EuBuvec:

= OpileL tnVv oAk Sour tou EPC, cupmeplAaBavopEéVOU KAl TO (LNXOVLOUO
olvdeong SladopeTIKWY OXNUATWY KwdLKkomoinonc.

= OpileL eldika oxnuata Kwdilkomoinong.

= [wa kaBe EPCglobal oxnua kwdikomoinong, opilel Tnv Suadikn avomapdoTacn
TOU yLo TNV Xprion o€ RFID tags, Tnv avamapdotach os popdr) KELLEVOU yLa
TNV Xprion ota cuothiparta tAnpodopiag (el6ikd oto ALE emimedo Kal
napandvw oto EPCglobal Architecture Framework) kot opilel Kavoveg yla tnv
LETATPOTT QO Lo avamoapaotacn otnv GAAnN.
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3. Tag Air Interface (Aiertacpr)
EuBulveg:

Metabdidel pia evioAr oe éva tag amo €va RFID Reader.

Metadidel pla andavrnon evog tag mpog to RFID Reader mou ékmepe tnv
EVTOAN.

MNapéxel Suvatotnta os éva reader va EExwpLloel aTopLKA tags otav
TLEPLOCOTEPO ATO £va BpilokovTtol oTnV eBEAELA TOU.

MNapéxel Suvatodtnta oToug readers KoL oTa tags vo EAXYLOTOMOL|GOUV TV
napepBoAn peTaty Toug.

4. RFID Reader (P6Aoc)
EuBuvec:

AwoBalel ta EPCs amnd RFID Tags mou Bplokovtal otnv epBélela piag
nieplocotepwyY Kepatwy (via Tag Air Interface) kot Stadidet toug EPCs og pla
host epappoyn (via Reader Interface).

‘Otav 1o RFID Tag emutpénet va Eavaypodtel o EPC KwdLkag HETA TV
KOTOoOKeUR, ypadel To EPC oto tag (via Tag Air Interface) adpoU £xel mapayBet
evtoAn amno pia host epappoyn (via Reader Interface).

Otav to RFID Tag mpoodEpel mpdabetn mAnpodopia xprotn ektog amnod to EPC
KwoKa, Stapalel kot ypadel authv tnv nAnpodoplia (via Tag Air Interface)
oadou £xeL mapayOet evtohr) amno pia host edpappoyn (via Reader Interface).
Otav to RFID Tag mpood£pel mpoobetec Aettoupyieg omwg kill, lock, kA,
Xelpilletal auTEg TIC Asttoupyieg (via Tag Air Interface) adou €xel mopayBel
evtoAn amno pia host epappoyn (via Reader Interface).

Mrtopei va mpood£pel mpOoBeTeC AslTOUPYIEG OTIWG TO GIATPAPLOUO TWV
EPCs, Tnv cucowpeuaon tn¢ mAnpodopiog mou £xel Stafaotel K.0.K.

5. Reader Interface (Aienapn)
EuBlvec:

Mpoodepel Suvatotnta va oTaholV evToA£G otov Reader yia va Stapfalel Toug
EPC kwdikeg, va StaBalel tnv GAAn mAnpodopia mou Bpioketal ota tags, va
vypadel tags (EPC kwbikeg | AAAn mAnpodopia) kat va éxel mpdoPacn oTig
AaAAeg Aettoupyleg omwe kill, lock kAT,

Mmopei va mpoodépel Suvatotnta npooBacng otig Aettoupyiec Slaxeiplong
Tou RFID Reader 6mwc¢ tnv avakaAun, tTnv puBbuon A TNV evnuéPwan Tou
firmware/software, tnv mapakoAoUBnoN NG KATACTAGCNG, TNV CUYKEVTPWON
OTATLOTIKWY OTOLXELWV, TNV CUVSETIKOTNTA TNG KEPOLAC, TO eMimedo tng LoxVog
™G petadoong Kat tnv Slaxeiplon katavalwong evépyeLog Tou reader.
Mmnopei va mpoodépel Suvatotnta eAéyxou t¢ RF 6Ying tou RFID Reader
OTIWC TOV EAEYXO TNC XPRoNG Tou RF dpdopa, TNV avixveuon KoL tnv LETPNON
Twv TapepBolwy, tv popdn g Stapdpdpwaong, KAT.

Mmopei va mpoodEpel Suvatotnta eAEyxou HEPLKWV AEToupYLWV TG Tag Air
Interface OMWG TOUG TTAPOUETPOUG MIPWTOKOAAOU KoL Toug singulation
TIAPAUETPOUC.

Mrtopei va mpood£pel mpooBacn os emefepyaoTLKEG AsLTOUpPYiEG OTIWG TO
dtpdplopa Twv EPCs, TNV cucowpeuan tng Anpodopiag mou £xel
SlaBaotel K.0.K.
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6. Reader Management Interface (Atemapn)
EuBuvec:

Napgxel Suvatotnta aitnong tng puBuLong evog RFID Reader omwe tnv
TAUTOTNTA TOU, TOV 0PLBUO KEPOLWV K.O.K.

Mapéxel Suvatotnta dlaxeiplong tng AELToUpyIKNG Katdotaong evog RFID
Reader onwg tov aplBuod Stafoocpévwy tags, TNV KATACTACH TWV KAVOALWY
ETILKOLVWVLAC, TNV TtapakoAoUBnon TNg KATAoTAONG, TV CUVOETIKOTNTA TNG
kepaiag, to eninedo tng LoxUoC TG HETAS0ONC, K.0.K.

Mapgxet og £va RFID Reader tnv duvatotnta evnpéPwWong oToOuwv
Sloxeiplong yla mboava Aettoupytkd tpoBARaTa.

Mapéxel Suvatotnta eAéyxou TnG puBuLong evog RFID Reader omwg tnv
gVepYOTIOiNon / QIEVEPYOTIOLNGN CUYKEKPLUEVWV KEPOLWV ] AELTOUPYLWV
K.0.K

Mropei va mpood£pel Suvatdtnta mpocPacng otic Aettoupyieg Slaxeipong
tou RFID Reader omwc¢ tnv avakaiudn, tnv puBuLon A TNV eVnUEPWON TOU
firmware/software, tnv mapakoAoUBnoN NG KATAOTAGCNC, TNV CUYKEVTPWON
OTATLOTIKWY OTOLXELWV, TNV CUVSETIKOTNTA TG KEPOLAC, TO eMmimedo tng LoxVog
™G petadoong Kat tnv Slaxeiplon Katavalwong evépyeLog Tou reader.

7. Reader Management (PoAoc)
EuBuvec:

AloxelpileTal TNV AELTOUPYIKN KOTAOTOON €VOC N} teplocotepwv RFID Readers
oe pla umodopn.

MNpoodépet otoug RFID Readers pnxaviopolg npoeldomnoinong Twv otadpwy
Slaxeiplong ywa mbava mpoBAnuata.

Awoxelpiletal tnv pUBULON eVOg  teploooTepwV RFID Readers.

MNapéxel mpooPaacn otig Aettoupyieg Stoxeiplong tou RFID Reader omwg tnv
avakaAun, tTnv puBULON 1 TV evnuépwon tou firmware/software kot tnv
Slaxeiplon Katavalwaong evépyelag Tou reader.

8. Filtering & Collection (PéAoc)
EuBuvec:

NAapBavel avenegepyaota tag reads amnod £va ) neplocodtepa RFID Readers.
Melwvel Tov 0yko twv EPC ebopévwy petatpénovrtog aveneéépyaota tags
reads ge por] yeyovotwv KataAAnAotepa yio ebapUOYEG.

ExteAel Aettoupyieg ypaPipatog i AAAEC AsLToUpyieg o€ £va N TEPLOCOTEPQ
RFID Readers.

Anodoaoilel moleg oo TIG TAPATIAVW AELTOUPYLEC UITOPOUV VA EKTEAECTOUV
oo tov 610 tov RFID Reader Ko MOLEG TIPETEL VO EKTEAECTOUV ATto ToV (610
to Filtering & Collection poho.

Anokwdikormolel avenefépyooteg tag TIpéEC os URI avamapdctaon Kot
avtiotpoda.

Kavel mapping ta "Aoylka ovoparta Twv readers” Kat TG GUCIKEG CUOKEUEG.
Mropei va mpood£pel amokwdLkomoinon Kat Kwdikomoinon twv pn EPC tag
Sebopévwy otnv pvnun tou Tag Staboiun yia tig mAnpodopleg tou xprotn.
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Otav o Filtering & Collection poAog mpoomeAaUveTaL amno MEPLOCOTEPES ATO
pla epappoyec, pecohaBel KatdAANAa yLa TLC ALTOELG TTou adopouv TNV dLa
opada RFID Readers.

KaBopilel kal eAEyxeL TNV OTPATNYLKAC avakGAU P NG Twv tags mou
Xpnotuomoleitat amod toug RFID Readers.

Mrtopei va ouvtovioel Tig Aettoupyieg moAwv RFID Readers €toL wote n pia
Aewtoupyia va pnv epmodilel Tic AAAsC.

9. Filtering & Collection (ALE) Interface (Aiemopn)
EuBulvec:

Mpoodépel o pia n neplocotepec client epapuoyc tnv Suvatotnta aitnong
EPC 6eSopévwy amo pia i neplocdtepeg Tag mNyEC.

MpoodEpel o pia 1 meploootepeg client epoppoyEc tnv dSuvatotnta aitnong
edappoyng plag opadag Aettoupylwy mavw o€ Tags Onwce To YypayLpo, To
kAsidwpa kat to killing.

ATopoVWVEL TLG clients epapUoOYEG aIto TNV YyVWon TwV aplBpwy Twv GUCIKWV
OUOKEUWV £TOL WOTe va paivetal vo umtdpxel pia Aoyikr Tag mtnyn.
Mpoodéepetl otig client edappoyeg va SNAWTIKO TPOTO va TpoodLoploouy
TIOLEG AELTOUPYiEG TpETiEL va edpappooTolv ota EPC Sebopéva.

Mpoodepel otig client edappoyeg TRV Suvatotnta aitnong Sedouévwy 1
Aettoupylwv on demand (oUyxpovn amnavtnon) r cav pia standing aitnon
(aoOyxpovn amavtnon).

Mpoodepel oe moAManAég client edbappoyeg tpomo Slapoipacnc dedopévwv
ard tov / toug idlo / iStoug Readers.

Mpoodépel TUMOTMOLNUEVN avamapactaon yia TS client attrjoelg EPC
SeSopéEVWV KoL AElTOUpYLWY, KOBWCE eTiong Kal pic TUTIOTOLNUEVN
oVamapAcTaon Yo TV HETadoon GIATpapLOUEVWY CUAAEYUEVWY EPC
Se60UEVWV KOL TWV OTIOTEAEGUATWY TWV OAOKANPWHEVWV AELTOUPYLWV.

10. EPCIS (EPC Information Service) Capturing Application (PoAoc)
EuBulvec:

AvayvwpileL tnv Umapén EPC-related business yeyovotwv Kot ta petadidet wg
EPCIS gdopéva.

Mmopei va cuvtovioel moAAMAEC TTNYEC SESOUEVWVY VLA TNV QVAYVWPLOTN EVOC
atopkou EPCIS yeyovotog.

Mrtiopei va eAéyxel TNV €EALEN TWV eVEPYELWV OTO GUCLKO TTEPLBAANOV OTIWG
To ypa o RFID Tags kal tov EAeyXo AAAWY CUCKEUWV.

11. EPCIS Capture Interface (Aiemapn)
EuBlvec:

Mpoodépel €vav TpOmo emKoVwviag yia tnv petadoon twv EPCIS yeyovotwy
Tou mopaxOnkav amnod Tt EPCIS Capturing Applications o dGAAou poAoug tou
To Xpetalovral onwc to EPCIS Repositories, ecwteptkég EPCIS Accessing
Applications kat Partner EPCIS Accessing Applications.
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EPCIS Query Interface (Alemapn)
EuBulveg:
= [lpoodépel o pia EPCIS Accessing Application tnv Suvatotnta aitnong EPCIS
6edopévwy amo eva EPCIS Repository f pia EPCIS Capturing Application
KOBWC emiong Ko Tov TPOTIO LLE TOV OTIOLO EMLOTPEPETOL N ATtdvTnon.
= [lpoodépel Tnv Suvatotnta avbevtikomoinong twv SUo MAsUpwV.
= EMIOTPEDEL TO AMOTEAECUO TWV AMoPACEWV €£0UGLOSOTNONG TIOU £XEL TIAPEL
n mpounBeuTikA TAELPA.

EPCIS Accessing Application (PoAog)
EuBuvec:
=  E€aodalilel OAeg TIc business Aettoupyleg TG emixeipnong, OMwe thv
Slaxeiplon amoBnkwv, TNV dlekmepaiwaon Kal tnv mapaAafn, TNV avaiuaon
TOU LOTOPLKOU Ttapaywyng, K.o.K., Ue Tnv BonBela twv EPC-related
Sebopévwv.

EPCIS Repository (PoAog)
EuBulvec:
= AmnoBnkeVel ta EPCIS-level yeyovota mou €xouv mapayBel and pia
neploootepec EPCIS Capturing Application, kot Tig Kavel SlaB£otpec yLo
HUEANOVTIKEG altroelg Twv EPCIS Accessing Applications.

Drug Pedigree Messaging (Atemtapn)
EuBulvec:
= Opilel pla emionun cuAhoyn XML oxnUATWY Kal OXETIKWY 08nyLeg XpAong UTo
plag Drug Pedigree Specification mou pmnopet va utoBetnBet amod ta péAn tng
dapUAKEUTIKAC aAuoidag mapaywyng yla thv amoduyr ELoaywyng MAACTWY
dapuakwyv péca otnv oAuoida auth.

Object Name Service (ONS) Interface (Aiemaen)
EuBlvec:
= [lpoodépel og pia EPCIS uninpeoia i pia GAAn umnpecio cuvdedepévn pe
kamoto EPC tnv duvatotnta avalitnong avadopdc. H Alota Twv
ouvdedeéVwV UTINPECLWYV UE Karolo EPC Statnpeital and to EPC Manager
autou tou EPC.

Local ONS (PoAog)
EuBuvec:
= ExkmAnpwvel tic ONS lookup attioelg yia EPCs mou Bpiokovtat umo eAéyyou
plag etatpiag mou diayxetpiletal to Local ONS, 6nAadr, EPCs Twv omoiwv n
gtalpia eival to EPC Manager.

ONS Root (Core Service)
EuBuvec:
= [lpoodépel apyikd onueio emikowvwviag yia ONS lookups.
= Y& MOANEC TEPUTTWOELG, KateuBUvel T lookup Aettoupyieg mpog Ta
KataAAnAa Local ONS.
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=  Mropei va ekmAnpwvel TG lookup Asttoupyieg otav Sev umtdpyel KOTAAANAO
Local ONS.

= [lpoodépet lookup umnpeoia yia 64-bit Manager Index values onwg
npoPAEnetal anod to EPC Tag Data Specification.

Manager Number Assignment (Core Service)
EuBulvec:
=  E€aodalilel tnv yevikn povadikotnta twv EPCs pe tnv dtatrpnon tng
povasdikotntag twv EPC Manager Numbers ekywpnuévol otoug EPCglobal
Subscribers.

Tag Data Translation Schema (Core Service)
EuBulvec:
= [lpoodépel éva machine-readable apyeio mou opilel mwg mMpEneL va yivetal n
petadppaon petalt EPC kwdikomoloewvy.

Tag Data Translation Interface (Aiemacn)
EuBulveg:
= Kwbikomolel oe machine-readable popdr Toug KAVOVEC yLa TO TIWG TIPETEL VAL
yivetal n petadpaon petofd EPC kwdlkomolnoswv.

EPCIS Discovery (Core Service — TBD)
EuBulvec:
= [poodEpPeL TPOTOG VIOTILOHOU OAwV Twv EPCIS umnpeclwyv mou mibavov va
£€xouv mAnpodopieg yla Kamolo cuykekpLpévo EPC.
=  Mrnopei va mpoodEpel kal cache yia ta emiheypéva EPCIS edopéva.
= Evio)UEL TIG TTOALTIKEC e€oualodoTroswy He oeBoopo otnv pocPfacn ota
napandavw dsdopéva.

Subscriber Authentication (Core Service — TBD)
EuBlvec:
= AuvBevtikormolel tnv tavtotnta evog EPCglobal Subscriber.
= Ek6(6eL mIoTOMOWNTIKA TTOU HItopoUV va Xpnaotpomnotnfouv amd toug EPCglobal
Subscribers yla va auBevtikomolouvtal HeTafl TOUG.
= AUOEVTIKOTOLEL TNV CUUUETOXN) OTLG SLKTUOKEC UTINPEGCLEG UE TNV £YKPLON ULAG
evepync EPCglobal Subscription.

Filtering & Collection Management Interface (Atertapn — TDB)
EuBulvec:
=  Mpoodépel Suvatotnta avaltnong pUBUICEWY TWV CUCTNUATWY TTOU £X0UV
Filtering & Collection suBuvec.
= [poodépel Suvatotnta Slaxeiplong TG AELTOUPYLKN G KATACTAONG TWV
ouotnuatwy mou €xouv Filtering & Collection euBuveg.
= [lpoodépel Suvatotnta dlaxeiplong Twv pubUicEWY TWV CUCTNHATWY TTOU
£xouv Filtering & Collection guBuvecg.
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6 Application Level Events (ALE)

6.1 Ewcaywyn

H ewkdva 6.1 umevBupilel tnv B£on tng ALE oto ouvoAo twv EPCglobal Standards.

EPCglobal Core
Services and other
shared services

Shared Service
Interactions

Certificate Profile

Drug Pedigree

Discovery Services Exchange

Object Name Service (ONS)

< Exchange of data about EPCs
EPC Information Services (EPCIS)

EPCalobal EPCgIobaI Gpplication Level Events (ALE)
globa

Subscriber Subscriber Reader Management » Capfure
Low-Level Reader Protocol (LLRP)

Tag Protocol (UHF or HF Gen 2)

<Exchange of physical objects with EPC> Hioo{Dsts Identi fy

m m = Interface Standard

= Data Standard

Ewkova 6.1 : H ALE oto oUvolo twv EPCglobal Standards
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Eloaywyiko rapadetyua cuAdoyrc twv SeS0UEVWY : POPTION MAAETWY UETAPOPWV.

TNV €lkova 6.2 mapouoLlaletal £évo cUCTNUA Ao tov omoio Aslmel n ALE kot n EPCIS.

. e]:gm\' '/ pallet
e e @ @ ——
L ] @ [¢] (<] (=] [ ] (] I:l I:l I:l
I;l I;I N DO IO
Enterprise
T App
Data Center

Environment
Edge
Environment

l

Bad idea!

dozens of individual tag read and sensor events from
Reade; Prolacel (L:RP) specific antenna/device

‘ Reader ‘ ‘ Reader ‘

Ewkova 6.2 : NMpooéyylon xwpic tnv xprion t™g ALE kat tng EPCIS

Mopatnpoupe mwg Ba ftav Mol SUokoAo va SlaxelploTel QUTO TO CUCTNHA. JUYKEKPLUEVQ,
Ba umtApxav MpoBARHATA OTIWG :

= Tepdotiog 0yKog Sedopévwy Kot SUokoAn Staxeiplon amo tnv epopuoyn tng
gMXeipnong
Opatotnta twv puotkwv dedopévwy yla Tnv epappoyn Ttng enxeipnong : eivat
SdUokoAo va mpoaobloplotel n onuacia Twv dedopévwy Kal va aAhaTel N AelToupyLKi
Sladikaoia

Jtnv elkéva 6.3 mapouolaletal To iSlo cuotnua pe Asttoupyieg ALE kot EPCIS.
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eig‘f;‘iﬂ\ '/— pallet
conveyvor
P20 s T s B s IR - o I )
1 1
(o] @ @ @ (o] [¢] (o]
C 111
n E C 1 C1[C 1
Enterprise
T App . L .
Data Genter 5 “at time T, the association of the following case tags to
 Enviranment EPCIS the following pallet tag was created at palletizer #3, to
Edge | fulfill order #1234”
Environment H H
Palletizer Service gonsumed. by gnterpnse
J' Capture App -- operational details hidden
I “between the time the case crossed the two beams at
ALE location L, the tag X was read with temperature T”
. Service consumed by local business logic
Filtering & . . .
Collection -- device details hidden

Reader Protocol (LLRP)

+

dozens of individual tag read and sensor events from
specific antenna/device

‘ Reader ‘ ‘ Reader ‘

Ewkova 6.3 : Mpoacgyylon pe tnv xprion tg ALE kat tng EPCIS

Mopatnpoupe mwe MALoV N Slaxeiplon Twv dedopévwy yivetal oAU 1o eUkoAa SLOTL o
KaBe eminedo, yivetal emefepyaoia tng mapakdtw mAnpodoplag pe to KatdAAnAo eninedo
adaipeong twv dedopcvwy. NAEov n epappoyn TN eTapiag Aappavel cuvOeTn Kot
kotavontn ¢Atpaplopévn mAnpodopla.

6.2 Zkomadg tng ALE

= H pelwon Tou Oykou Twv SeSouévwy amo Toug readers mPog TG EPOPUOYES

= Hoavuwon tou emumédou adaipeong yLo TOUG TPOYPAUUOTIOTEC EPOPLOYWY

=  H amopdvwaon Twv eGapUoywV armo TG AEMTOUEPELEG TWV CUCKEUWV

= H &lapoipaon Sebopévwy petafl moAamAwy edapuoywy

= H EMEKTOOLUOTNTA OTLG AAAOYEG

= H eUKoAn evowpdtwon xpnotponowvtog standard XML / Web Services texvoloyia

6.3 Tpomot uAomnoinong tng ALE

Yrndpxouv tpeLg Baoikol tpdmot uAomoinong :

i.  Software "middleware" epappoyég : eivol AoyLopKO TTou SLoCUVEEETAL TUTILKA LE
moAAd Sladopetika RFID readers, printers Kol GXETIKEG CUOKEVEC HEaw LAN Kol
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npoodépel Suvatotnta eAéyxou Kat dlaxeiplong autwv twv cuokeuwv. Middleware
TPoilovVTa OMWE aAUTA Iapéxouv thv ALE cav pia Application Programming Interface
(API) yLa epappoy£g Tou avamtuooovTal Tavw o€ auto to middleware.

ii.  Hardware "controller" cuokeuég : eival hardware mpoidvta mou mapéyxouv mepimou
TG (61eg Aettoupylieg pe to sofware "middleware", WG EVOWUATWVOVTOL GOV EVa
"epyaleio" oTo S(KTUO TOU TEALKOU XproTn avti va YiVEL KATToLo EYKOTAOTOON
AoyLlopLkoU o€ €vav umtoAoyLoTh yevikoU okomoU. Omwc Kat pe TG "middleware”
edapuoyég, ot "controllers" mapéyxouv tnv ALE oav pia Application Programming
Interface (API) ylo edappoyEG TTOU avaMTUOOOVTAL TTAVW OE AUTO To controller.

iii.  "Smart" readers nf printers : eival RFID readers kal printers mou mapéxouv pia mo
oAokAnpwpeévn AVon avamntuéng epappoyng amo toug "thin" readers kat printers.
AdoU SlaB<tel tnv ALE kateuBeiav oav pia Stemadn, éva "smart” reader n printer
ETUTPETEL TNV KATAOKEUN EdapUOywY XWPLG TNV dlapecoAdpnon KAmolou
"middleware" 1} "controller".

OL TpELg UAOTIOLAOELC AUTEG TapouaLAlovTal oTnv elkéva 6.4.

Application Application
}
— ALE — I
L — ALE
RFID Middleware  Filtering
and
or Concentrator Collection Filtering and
“Appliance” Collection
$
— LLRP — “Smart’ LLRP
] ReaFier (optional)
“Thin® Device
Reader Reader
Device(s) Reader
L Air I'’Face — — Air I’Face —
: ;
Tags Tags
(i) ko (ii) (iii)

Ewkova 6.4 : OL Tpelg UAOTIOLROELG TNG ALE
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6.4 ALE APIs

O nivakag 6.1 cuvoilel TIg Baotkeg Asttoupyieg Twv ALE APIs.

APIs

KUpLeg XpRoELg

Reading API
Read tags, report

Writing API
Initialize, read, write, lock, kill

XpnotpomnololvTal KUpLOTEPO OO

ePAPUOYEG
(eminebo edopévwy)

Tag Memory API
Define symbolic names for memory fields, for
use by Reading & Writing APIs

Logical Reader API
Define symbolic names for reader/device
resources, for use by Reading & Writing APIs

Access Control API
Control access by clients to other API
features

Xpnolpomolouvtal KupLotepa yla Thv
pLBULON Kal thv Slaxeiplon
(eminebo eAéyyou)

Nivakag 6.1 : Baolkég Aettoupyieg Kat xprioelg twv ALE APIs

6.5 Apxéctng ALE

6.5.1 Ewoaywyn

H ALE &nAwvel pia Stemodn :

= ALE Client : n edappoyr mou B£AeL va Baoiosl tnv Asttoupyia tng mavw ota Tags.
= ALE Implementation : pépog tou cuotipatoc mou uAomotei ta ALE APIs kat
enefepyalel TG altrnoelg Tou client aAAnAemiSpwvTac e Toug readers ) pe TIG AAAEG

OUOKEUEG.

H ALE gival SnAwTkn :

= O ALE Client dnAwvel autd mou BAeL va yivel.
= HALE Implementation anmodacilel moloc eival 0 KAAUTEPOC TPOTOC VO EKTEAEOTEL
auth n aitnon (pe tnv duvatdtnta cuvduaopol TOUTOXPOVWVY OLTHOEWV).
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6.5.2 EC/CCSpecs kat EC/CCReports

H ALE Slemadn emikevipwvetal ota "specs" kat "reports" :

= Event Cycle Spec (ECSpec) : n aitnon tou ALE Client oto Reading API (Etkova 6.5)

= Event Cycle Report (ECReport) : n andvtnon tng ALE Implementation oto Reading API

= Command Cycle Spec (CCSpec) : n aitnon tou ALE Client oto Writing API (Etkdva 6.6)

=  Command Cycle Report (CCReport) : n anavtnon tng ALE Implementation oto
Writing API

ALE Client’s Declarative Specification (ECSpec)

Specify Logical Readers of Interest in Report

Choose Locations | ", Door 22 or Shelf 14

Specify When to Start and Complete a Report
Specify Boundaries Start: Continuous, Interval or Trigger
Stop: Duration, Field Status or Trigger

J /
4 N Specify What Data to Include in Report )
Report Set: Current, Additions or Deletions
. Filters: Include and Exclude Patterns
SIEEELLT G R Grouping: Grouping Patterns
Qutput: List Tags and contents of specific fields,
\_ / Count Tags or Both J

Ewkova 6.5 : Teviki popodr evog ECSpec

ALE Client’s Declarative Specification (CCSpec)

Specify Logical Readers of Interest in Report

Choose Locations | ", Door 22 or Shelf 14

Start: Continuous, Interval or Trigger

Deien Bl des Stop: Duration, Trigger, Tag count or Error

7

4 ~\ Filters: Include and Exclude Patterns \

Operation type: initialize, read, write,add, delete,
check, lock, kill, password

Command Specification | Operate upon: bank or field

Data input: if applicable

Output format: if applicable

\_ / Report if empty: true or false /

L

Ewkova 6.6 : [evikn popodr evog CCSpec
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Ynapxouv 3 BacikoUg TpOmoug va Yivouv attroelg amno tov ALEClient :

= Subscribe ("push") : Mapdyovtal aclyxpova reports yla pia standing aitnon onwg
daivetal otnv lkova 6.7. XpnoLomoLeital cuxva yla cuvexeic Aettoupyieg i otav
yivetau triggering pe xpovo | e€wteplkd yeyovorta.

Readers < '
- Submit EC/CCSpec

o & ALE Implementation ' Subscribe to Reports

4
<
Receive Reports D D D

(via callback)

Ewkova 6.7 : Subscribe pé6odog

= Poll (on-demand, "pull") : Mapayovtal cUyxpova reports yila pia standing aitnon
onwg daivetal otnv elkOva 6.8. Xpnollomoleltal cuxva otav yivetal triggering
T(POYPOUHATLOTIKA (Yia mapadelypa, pe xpnon GUI).

Submit EC/CCSpec

Readers «
. Request Single Report
AF+— ALE Implementation >
a Receive Report [}
VA

ﬁequest Single Report
Receive Report |;|

-

Ewkova 6.8 : Poll uébodog

= |mmediate : Mapdyetal cUyxpovo report yla pia povadikn aitnon onwg daivetat
otnv £lkéva 6.9.

Readers
.1—’
o & ALE Implementation R:quest Custom EC/CCSpec
o&— Receive Report D ”

Ewkova 6.9 : Immediate pébodocg
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6.5.3 Event Cycles kat Command Cycles

‘Eva event cycle i} £va command cycle eival éva dtdotnua xpovou oto omoio pio ALE
Implementation aAAnAemibpd pe éva f meplocotepa Readers yia éva ALE Client.

‘Eva event cycle amoteAel tnv pkpotepn povada aAAnAenidpaong petatt ALE Client kot ALE
Implementation péow ALE Reading API. Mia omtikomoinon twv event cycles mapouaotdlstal
othv ewkova 6.10.

MNapadetypa Aettoupylag :

‘Eva ALE Client otéAvel éva ECSpec oe pia ALE Implementation yla va neptypalel £va event
cycle kat mowo/mota ECReports Ba mpémnet va tapaxBolv. Mepléxel pio Aiota Aoywwv
Readers (ta 6ebopéva Twy omolwv Ba mepléxovral oto event cycle), pia specification twv
XPOVIKWV oplwv (ocuvOnkeg ekkivnong Kat SLoKoTmnc) Tou event cycle, kaBwcg eniong kat pia
Alota amod specifications ylo to mwg kot téoa reports mpEneL va mapoxBouv yla To event
cycle auto.

Tagl Tagl

Tag2 Tag2

Tag3 Tag3 Tag3 Tag3 Tag3 Tag3
Tag4 Tag4d

Tag5 Tag5 Tag5 Tag5 Tag5
Reader Cycle 1 Reader Cycle 2 Reader Cycle 3 Reader Cycle 4 Reader Cycle 5 Reader Cycle 6 Reader Cycle 7

Client 1 Event Cycle 1 Client 3
Event

Client 2 Event Cycle 1 Client 2 Event Cycle 2 Cycle 1

Il IL Ll

Report Report Report Report

Report Report

Ewova 6.10 : Event cycles

Avtiotowa, éva command cycle amoteAel tnv pkpotepn povada aAAnAenidpaong Letal
ALE Client kat ALE Implementation péow ALE Writing APl. Mia omttikomnoinon twv command
cycles mapouaotdletal otnv elkova 6.11.
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MNapadetypa Aettoupylog :

‘Eva ALE Client otéAvel éva CCSpec oe pia ALE Implementation yla va teplypaiet éva
command cycle kat oto/mota CCReports Ba mpémnet va apayxBolv. Mepléxel pio Alota
Aoylkwv Readers (ta Tags Twv onolwv Ba Staxelplotolv oto command cycle), pia
specification twv xpovikwv opiwv (cuvOnkeg ekkivnong kat dtakomng) tou command cycle,
KaBwg emiong kot pia Statetaypévn Alota Asttoupylwy mou Ba epappootolv ota Tags oto
command cycle auto.

Tagl [Tagl]

Tag2 Tag4

Tag3 Tag6 Tag3 Tag9 Tagl2 Tagl4
Tag5s Tagl0

Tag7 Tag8 Tagll Tagl3 Tagl5

Reader Cycle 1 Reader Cycle 2 Reader Cycle 3 Reader Cycle 4 Reader Cycle 5 Reader Cycle 6 Reader Cycle 7

Client 1 Command Cycle 1 Client 1 Command Cycle 2

Client 2 Cmd Cycle 1

L

Report Report Report

Report

Ewkova 6.11 : Command cycles

6.5.4 Lifecycle twv EC/CCSpecs

O kUKAog {wnc twv EC/CCSpecs neplypddetal 0To SLAYPOUUA KATAOTAONG TNG ELKOVAC 6.12.
OL TPELG KATOOTAOELC TOU TiEpLypadovTaL oTov Tivaka 6.1.
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. define

undefine

subscribe or poll,
when no start trigger specified

Start trigger

received or
repeatPeriod

subscribe or poll elapsed

Unre-
quested

unsubseribe of last subscriber and Stopping condition oecurs, and
no outstanding poll requests, or either a start trigger is

abort of last poll request and no specified or the repeat period,
subscribers has not elapsed

Re-
quested

Stop condition reached, and
only requester was poll

Ewkova 6.12 : Aldypappo Katdotaong tou KUkAou {whg evog EC/CCSpec

Katdaotoon Nepypadn

Unrequested To EC/CCSpec €xeL oplotel aAAG kavéva client dev £xel SnAwoel
evlladépov kavovrag subscribe 1) poll.

Requested Yndapyxel touhdylotov éva client mou €xel SnAwoel evliladEpov yI' auto
1o EC/CCSpec, opwc ta Tags dev Bpiokovtal oe emefepyaoia yia Eva
event/command cycle.

Active Ta Tags ene€epyalovtal yia éva event/command cycle.

Nivakag 6.1 : Meplypadr Twv TPLWV KOTAOTAOEWVY Tou KUkAou {wn¢ Twv EC/CCSpec
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