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Abstract

The current RFID middleware standard is ALE (Application Level Event)
of EPCglobal that takes the lead in RFID standardization. ALE suggests
the minimal interface and extension points so that it can be operated in-
dependently from system infrastructure, and actual implementation is left
to vendors. But there is no specific mention with regard to functional ex-
tension through extension points, and It is very hard to extend or modify
the function on running system. To solve this problem, we suggest AOP
(Aspect Oriented Programming)-based ALE middleware framework for de-
veloping RFID middleware. In addition, we designed aspect for RFID mid-
dleware for implementing and extending functions according to ALE rules
and for the convenience of maintenance.
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2. ALE Higl API ABTH
2.1 ALE EE API

ALE ¥3 APIE Epcglobal ¥ W& ujS9ojste] 384 & fA8] A8 F&st=
Aoz 7|2A 02 RFID o]ME o] ZAlo]2& #AshE ECSpec ¥l F8 7o) 3l
t},

(# 2] ALE ¥& API
(Table 2) Stadard ALE API

define(specName'string, spec:ECSpec) : void
undefine(specName:string) : void
getECSpec(specName'string) : ECS

pec
getECSpecNm() List // returns a list of specNames
as strings

subscribe(specName'string, notificationURUstring) : void
unsubscnbe(specName string, notificationURI'string) * void
poll{specName:string) : ECReports

immediate(spec: ECSpec) Repo
ﬁ%?ubscﬂbets(specName :String) : List // of notification

getStandardVersion() : string
getVendorVersion()  string
<<extension point>>
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(¥ 3) ECSpec XML A7|a}
(Table 3) ECSpec XML Schema

<xsd:complexType name="ECSpec”>
<xsd:complexContent>
<xsd:extension base="epcglobal-Document”>
<xsd:sequence>

<xsd'element name="logicalReaders”
type="ale:ECLogicalReaders"/>

<xsd:element name="boundarySpec”
type="ale:ECBoundarySpec"/>

<xsd:element =" 4
type=”aleZECRmorgpecs” > pecs
<xsd:element name="extension”
type="ale: BCSpecExtension” minOccurs="0"/>
</xsdsequence>

<xsd-attribute ="includeSpecInReports”
type="xsd-boolean” default=faise 7>

</xsd:extension>
</xsd:complexContent>
|_</xsd'complexType>

2.2, ALE ¥Mtja 78

ALE mE9olE 7% APIZ XML/SOAP 718 §) Mu]AE ALE ¢E o]~ APIZ A
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unsubscribe AH|AE A F3}. subscribe MH|AE o]&3A oHIE F&E 52 3=
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poll A& 7]&9] define AB|2AE o] &3] o]u] A els]o] 9)E ECSpecel 3l 57
wAlogZ ALE oME FEE ECReports® A3t} immediate ABA2E YA R
ECSpecs AYsla %7] Wog ALE o/WlE AKBE ECReports® Al&gc}.
immediate©] 23} F9® ECSpece MAMEE A geth. & 4 ¥ ECSpec ALS 93
XML A% 549 55 ojt},
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(F 4) XML AEs
(Table 4) XML configuration file

B4 We v 3
ALE Web Service EPC
ALE.wsdl Description Language &
ALE API¢| SOAP HA| =) A
AleMessage.xsd Envelop B 39 A
XML Schema
ALE API SOAP Fault A
AleException.xsd Exception E}YJ A9 XML He]
Schema

a8 4& ECSpecd XML 9AHlA FAE & BHdF3 glom ECSpec ©199 Av| A
EX AR Wz Aot

(23 4) ECSpec XML HAMglA FME
(Fig. 4) ECSpec XML Webservices configuration
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ALE "lE9o] 34¢ A3y 98 3 ALE vias F 714 7180 H& define 7
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(E 5) Ao AF2E XML SOAP HAIX|
(Table 5} XML SOAP message for testing

<SOAP ENV:Envelope
xmins:SOAP ENV="http://schemas.xmlsoap.org/soap/envelope/”

xmins:SOAP ENC="http‘//sche|ms xmisoap.org/soap/encoding/”
xmins:xsi="http//www.w org/ZOOl/XMLSchema instance”
xmins:xsd="http://www.w3.org/2001/XMLSchema

xmins:m0="urn;epcglobal:ale:xsd:1">

<SOAP ENV:Body>

<mQ:reportSpecs>
<m{:reportSpec alereportOnlyOnChange="false”
alereportfEmpty="false” ale:reportName="%] 1 oW E">
<mQ:reportSet ale'set="CURRENT"/>
<m0:groupSpec>
<mQ'pattern>urn'epcipat'sgtin - 96:X.%.*.#</m0:pattern>
</m0:groupSpec>
<mQ'output ale!includeCount="true” ale:includeTag="true"”
alelincludeRawDecimal="false” ale‘includeEPC="false"

alelincludeRawHex="true"
alelincludeGroupListMemberEx="true">

</m0:output>
</m0:reportSpec>
</m0:reportSpecs>

<mQ:extension/>
</m:spec>

</m'Define>
</SOAP ENV:Body>
</SOAP ENV:Envelope>

4. Tag HIO|E{ EHE{E] U 5

AAHF L a5 € FEAA -) Bey -) X" £AE RFID gdUaFE A€
tolele] g 5F& F43e Aoz A3 Hew DD1, DD2 € 44 (1)3 2o 74
A

AR E "1 74 E}a} O[MIE Alo]Zo] mE B2 vlo]E & A3 AFe At nE
O|HE Ato] 29| F7 F o)A Ao ulel 87 H PEES YAHYEAE Folsles Ao
2 AP en O3y 99 e ARNE AP

Current Tagset v - l{gg: ;‘:.Ije?;ig }

Current Tagset n{pp:. pallet Tag?
DDt pallet:Tag?

DDXcaseTag ( 1 )
Current T agset{ e Dlzpa,,emgs}
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(Fig. 9) Testing result report

AF Ao 2¥ $£3HE define WA miel 4% Bl dHolHE HjA A7
A A9 define WMAEo) W& ECReport 7} A4 Sn AL AFe oME F55
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3 7 ALE FlE99 Zgd9a9 Ad Hee & 63 2o

(% 6) Met2Hn 7|22 6|0

(Table 6)
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