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ABSTRACT

A study of multi—-sensor data stream processing on

based ALE middleware

YANG, MOON-SEOK
Department of Computer Engineering
Graduate School

Cheju National University

From the time when ubiquitous computing was proposed by Mark Weiser, a lot of
people are intensively investigating on the topics related to ubiquitous sensor
networks(USN) and radio frequency identification(RFID). USN and RFID, as new
technologies for realization of ubiquitous computing, are closely related with each
other technically. Nevertheless, these technologies are recognized as a separate
research topic, and there are few researches on technical convergence of the two
research areas. In this paper, we propose an efficient processing method of various
kinds of sensor data which are used in USN environment to provide efficiency from
the view point of not only convergence of USN and RFID technologies but also cost
and extensibility. Especially, we propose a method of conversion of various sensor
data into EPC data format which can be handled in a RFID middleware. Using the
proposed method, RFID middleware systems based on international standard
specification can handle not only RFID tag data but also general sensor data
efficiently, and various types of ubiquitous application services can be implemented

at low cost and in a short time.
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USN
RFID
IT
ALE
EPC
MIT
SAG
RF
API
EPCIS
ONS
WG
GID
EAN
PML
XML
QoS
URN
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Ubiquitous Sensor Network

Radio Frequency Identification
Information Technology

Application Level Event

Electronic Product Code
Massachusetts Institute of Technology
Software Action Group

Radio Frequency

Application Program Interface
Electronic Product Code Information Service
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Working Group
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European Article Number

Physical Markup Language

eXtensible Markup Language

Quality of Service

Uniform Resource Names
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£ Java — carul 00/sre/caru/framework/Li java - Eclipse SDK

File Edit Source Refactor MNavigate Search Project Run  Window Help
C-HE -0 -4 EHG- I ®F M H-Fl-De- T [ & Java |
[£ Package Explorer &2 e Hierarchy = O | [J] Carudppjava 1)) Listener java 53 [3] AlienMessageltil jav [3) XmiLkiljava e = 0| Bz Outline g3 =g
B % EZR e ™
g calil ~ 23 7 & canu,framework
T T ¢ - "= import declarations
B serverSocket = new ServerSocket (port); //PARLM Listener
5 g caru System. out.printlni"ServerSocketM & : [" + serverSockst + "]"): Sl sockats Sckat
& g cllents System. out.println{"ServerSockecM4 : " 4 porc): & serverSocketSen
-8 common socket = serversockst.acoept(): g e
@ 8 conn inputStreanm = socket.getInputStream(); & it
) E i inputStreswReader = new InputStreswReader | inputStream ) o bufferedReader : E
o 6 uil bufferedReader = new BufferedReader [inputStreamReader | ; i % asEnmie e
&8 file System. out.println("Listener serverSocKet count [7 4+ port+” 1@ " 4 o port int
& log ' o readerlP ! Sting
@ path carch, (GEREERGIONIEE ) @ © Listener(String. IE1
& property i e start()
=3 xml # . tunl}
& [1] Xmiltiljava ee.printStackTrace () ‘o closedll()
- [J] UCException, java socket il g = readélienMessage
& core server ke g 13 o inserintoQusue(Di
3 datasource count S &% logger : Logger
@ [ fmws contini a threadObj : Threac
=8 framewark '
[ [J] BackgroundService java 3
@[] Carutpp.java 1 L
1 11) Listener java - //ReaderCode. ALIEN
& 3] QueuelnioDB java Document pmlboc = readilieniessage () :
[ (1) WabServar java /AU HI0IE B cest code
& J8 reader System. eut.princln("AH HOE HAEr
-8 tools Systew.out.println(EulUtil. getDomTreestringipulboc) ) ;
] logd].properties .
o-mh JPE System Librarfjdk! 5.012) String result = ElUtil.getDomfreeString(pmlDoc)
@ =) Referenced Libraries < — = = | >
= (= bin [ Problems [ @ Javadoe | [} Declaration | +” Search | E] Console 52 g -=0
@& clieng canu00 [ava Application] Ci#Program Files#lavatidk] 5.0_12#bintHavaw.exe (2008, 11, 13 23 3:48:46)
= conf EPC form : 360000020657D457 e T i S ~
=] admintool, conf

M diole] HIAE

7%l version="1.0" encoding="UTF-8"2><pmlcore:Sensor xmlns:pmleore="urn:autoid:specificacion:interchange:PNLCore:x
- caru,conf Doing backup of the system data...

database.conf EPC form : 36000002DOBEBASA

5| ECSpec_non,=ml MK EI0E HIAS

ECSpecZ xml <7uml version="1.0" encoding="UTF-&"2><pmlcore:Sensor xmlns:pmlcore="urn:autoid:specification: interchange:PMLCore:x
R ! EPC form : 35000002D4Z108C4

B wec Ll LK Bl0JEf Bl A

EpcGlobal xsd
=1 log.conf

2| sensor.conf

Alexed

<2xml version="1.0" encoding="UTF-872><pnlcore:Sensor xmlns:pmlEore="urn:sutoid:specificacion:interchange:PHLCore:x
Doing backup of the system data...
EPC form : 36000002ESD15D7B

gl 414 Hl0jE] lAs

:\E_‘ g ‘E;nu <?¥ml version="1.0" encoding="UTF-8"?><pmlcore:3ensor xwmlns:pmleore="urn:autoid:specification:interchange:PHLCore:x

& il

- log v

[ (= schemainfo SIE i | 5
i | witable SmartInsert | 62 14 i AP =

a9 21 vEdeidl e AA dielE A e

nEdofel AA HeolH AY EEs 9¥olA A3 Ay ts T 2o

7
AN elolEel 7} PMLE # g5l Aelslo] 2uh

{Tunl version="1.8" encoding="UTF-§"7»
<pmlcore:Sensor ¥nlns:prlcores"urn:autoid:specificationzinterchange:PHLCore:xnl:schena:1"
xnlns:paluid="urn:autoid:specification:universal:ldentifier:xnl:schemaz1"
wnlns:asi="http://wew.vd .org/2001/XHLSchema-instance”
%51 :schemalocation="urn:autoid:specification:interchange :PHLCore :xnl:schena:1 ../SchemaFiles/Interchange/PHLCore . xsd">
{paluid:10>203.253.213. 136</paluid 10}
<pn1cnre:l:lnseruat*.on>
<pmluid: D> 0</pnluid: 02
{pmlcore :DateTine>2006/10/02 18:83:15{/pnlcore :Dateline?
{pmlcore:Tag:
(plluiﬂ:lﬂ*urn‘.sensm‘:a:sl:1HUG:MDFHEB.HEHHW.ETGSZIHS.19683“1.ZFEHNW){Ipnluiﬂ:ID}
{/pnlcore:Tagr
{/pnlcore:Observationy
</pmlcore:Sensord
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<7eal version="1.8" encoding="UTF-8"7>
{pnlcore:Sensor ¥mlns:palcore="urn:autoid:specification:interchange :PHLCore :¥nl :5chema:1”
xmlns:prluid="urn:autoid:specification:universal :Identifier:xnl:schena:1”
wnlns:xsi="http://wew.u3.org/2001/XHLSchena-instance”
xsi:schemalocation="urn:autoid:specification:interchange :PHLCore:xnl :schena:1 ../SchemaFiles/Interchange/PHLCore. xsd">
{pAluid:10>203.253.213.136</paluid: 1D}
{palcore:Observation?
<pmluid;10>8</pnluid: 1D}
<pnlcore:DateTine>2006/10/02 18:03:15¢/pnlcore:DateTine>
{pmlcore:Tag:
¢pnLuid: IDYurn:sensor :b:ps700:1020938K,/prluid: 10>
{/paleore:Tagy
{/pnlcore:zObservation?
</pnlcore:Sensor’

2% 23. PMLZ WgkE 59 4AlA dHolg ¢ 4

¢#xnl version="1.0" encoding="UTF-8"%)
{pnlcore:$ensor xalns:plcore="urn:autoid:specification:interchange:PHLCore xnl :schemazi”
xnlns:paluid="urn:autoid:specification:universal :1dentifier:xnl:schena:1"
Knlns sxsi="Nttp:/ /i, ud . 0rq/2001/¥HLSchena-instance"”
xsizschemalocation="urn:auteid:specifFication:interchange :PHLCore:xnl :schenaz1 . ./Schenafiles/Interchange/PHLCore. xsd")
{pnluid:10>209.253.213.136¢/pnluid:10>
{pnlcore:Observationy
¢pnluid:1030¢/paluid: 103
{pnlcore:DateTine>2806/10/02 18:03:15¢/palcore:DateTinel
{paleore:Tagh
(pnluiu:Inﬁurn:sensnr:c:utn1ﬂu:u1u3$21n.3?¢$nn2ﬁ?39u2385.19&159¢?.EME1?thauaacn*fpn1u1u:|D>
{/pnlcore:Tagd
{/pnlcare :Observationd
{/pRlcore:Sensory

19 24 PMLZ W 8E FFA AlA HelE < 4

{7xnl version="1.8" encoding="UTF-8"7>
{pnlcore:sensor xnlns:palcore="urn:autoid:specification:interchange :PHLCore:¥nl:schena:1”
smlns:prluid="urn:autoid:specification:universal:Identifier :xnl :schemaz1"
umlns ixsi="http://umm.ud.org/2 001/ XHLSchena-instance”
wsi:schenalocation="urn:autoid:specification:interchange:PHLCore :xnl:schena:1 ../SchemaFiles/Interchange/PHLCore. xsd™>
{pnluid:103203.253.213.136</pnluid: 10>
(pnlnure:nbsrrvatium
<prluid:10>0¢/prluid: 10}
{pnlcore:Dateline>2006/10/02 18:03:15{/pnlcore :DateTine}
{pnlcore:Tag
<paLuid:IDurn:sensor :d:coronar-WB:A2A2S paluid 10>
{/prlcore:Tag
Upnlcnre:nbsrruatinm
¢/pnlcore :sensor)
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Connection

Summary rMemory rThreads rCIasses rMBeans v |

Summary
Uptime: 2 minutes Process CPU time: 3515 seconds
Total compile time: 0.452 seconds

Threads
Live Threads: 25 Pealk: 26
Daemon threads: 14 Total siarted: 28
Memory
Cwrrent heap size: 3, 435 khytes Committed memory: 5. 932 khytes
Maximum heap size: 65, 058 khytes

Ohjects pending for finalization: 0
Garbage collector: MName ='Copy’, Collections = 77, Total fime spent = 0.241 seconds

Narme = 'MarkSweepCompact', Collections = 2, Total time spent = 0.173

Garb: llector:
e CUSREI seconds

Classes
Current classes loaded: 2,113 Total classes unloaded: 52
Total classes loaded: 2,165
Operating System
Total physical memory: 1,572, 336 khytes Free physical memory: BEZ, 692 khytes
Committed virtual memory: 31, 008 kbytes

2% 26. ALE "] 59912 Summary
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JZ25E 5.0 Monitoring & Management Console: 2Z240@localhost

Connection
r Summany rMemuw r Threads rclasses rMBeans VM |
Chart: |Heap- Memory Usage | - | Perform GC
5.0 Mb—
4.0 Mb
Used
4 3323768
3.0 Mb—L
19:09
Details
Time: 2002-12-09 19:09:45 100°% -
Used: 3,245 ¥hytes 75
Committed: 5,932 khytes el
Max: G5, 033 khytes -
GC time: 0.250 seconds seconds on Copy (90 collections} i h
0.254 seconds seconds on MarkSwee pCorpact (3 0%
ot e

219 27. ALE M 590} vl wa) AlgS

JZS5E 5.0 Monitoring & Management Console: 2240@1localhost

Connection
Summary Memony r Threads r Classes r MBeans VM |
Chart: |Heap Memory Usage -] Perform GC
5.0 Mb— |
4.0 Mb
Used
4 3,721,502
3.0 Mb—+-
19:09 19:10 19:11 189:12
Details
Time: 2002-12-09 19:12:53 100% -
Used: 3,634 khytes 5%
Commitied: 5,932 khytes 4
Max: 65, 033 khytes -
GC time: 0.312 seconds seconds on Copy (124 collections)
0.530 seconds seconds on MarkSweepCorpact (6 Tk
. Heap. I | Hon-Heap
collections)
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£ J2SE 5.0 Monitoring & Management Console: 2240@Jocalhost

Connection

Summany rMemury rThreads rCIasses rMBeans VM |

Chart: |Heap Memory Usage | - | Perform GC

5.0 Mb—

4.0 Mb

Used
4 3,667 302

3.0 Mb—

18:09 18:10 189:11 1912 19:13 19:14 19:15 1916

Details

Time: 2002-12-09 19:15:29 100% -

Used: 3,501 kbytes 754 .
Committed: 5,932 khytes
Max: 65,088 kbytes

GC time: 0.391 secondsseconds on Copy {314 collections)

0.801 seconds seconds on MarkSweepCompact (9 -
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