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Along with the advance of USN technology in a
human—oriented informatization society these days,
society is quickly changing into a ubiquitous computing
society in which information even between objects can
be organically combined and wutilized, In order to
successfully build such a ubiquitous computing society,
it is indispensable to have core USN technologies such
as USN sensor nodes, sensor networks, USN
middleware, and USN applied services that efficiently
manage sensing information collected from sensor
nodes, and support the abstraction function for the
composition of sensor networks, In order to process the
transmission event of sensing values that are generated
from various USN terminal devices, this study designs a
process that performs the abstraction of data for the
efficient process of diverse sensing values transferred
from USN and RFID terminal devices,

o o
%
rO
)
1o
i)
rd
o
2
Aty
N
i
>
b
o
[
ko

0 C

gy
O[EjZ 7o i S8 AulAL A Hro] g
O[HES ZHFL AHLt $AolA o] Wae o
HA 22449 g8 SEsis oflE oy AT} 3
£ ol T Falsh A4HQ B4 2 A
Holeols Mol el AulAzE o 4 gl 989

<

B
1>
o,
o
N
N
=
i
>
¥o
i}
[
X
i
U
rx
_>f"_.
i)
o
i)
lo



A Tee A429) dold tlold 718e Agste] £
glold Igolut e F23gS Foll AlA dlofElof A
o935t 24 AHE 2Z3510 o) o]&E Fart Qlrk

Aoz Aefe 4= =S glojg 9 F42kE 43she =
ZA|2~E Component based Development(CBD) 7|5+2]
ZHAYIE AAFYY, 2 =79 AL ot 2
Il A= Al HEY= Aegre] 44 9 e
sl Fohil, MM ofHIE ¢4 EjA HEHE
5 A% VAolA Contexte] 54 9l Q14 Trigger
off thafl dohir, VAo AL Sl FF A A
£ A

=
r

Ha+
1. MM HERS

A YEYAL ke AALESR AR glo
M, 1 ANES Yal dolgE M & 4T S
U= 5‘4Z494 ARl Hﬂxlﬂﬂ] o, 449 AlAES
F A2 59, Hold Hése AU

2Hlo 1*401]*1 A5 Hfar oo of

P SEs e e S ABRIAGA 7
Zo] *}%3% HOH]O]E}_ Directed Diffusion®-2 Z3
AFFE 'Interest' 2k HZ FEHE
LﬂE Jioﬂ Eﬂ%"sh_’— AR oJHlE HEE o]
2HolHo R 48k “0“‘011’% Hlo] A AEHOWOE
o] % Ao dlole §8 B3l FHEE dol
B9 & £t TinyDBS) Cougar7 = o|gt glolg
F& dlolejujo]Aof A-g3t ojojt}, siARE o5 W

Bt 25 fe A% 22 59 tolE Bl
glole e Fll AE dolE e ugE SolAvt

2] BRlY] ofIER o]RojR]= HY FEHAEC
af 1% A7} ol Fo| XA ekt

AA HELZUY AlA h;E‘ZO AeH =E=A A}
AR Bolgts SHA ta 2 ZAIRS 8
ZAsjlof 3t AR, AAL 2AHF ura] %ed.% 23}
of S

N
N
D)
o{r
i)
r°1'

ol

rIo

2 rr 1> do
[e]

2zo] 27)EIT Qs USN S A4 RIS A4
45E Y55 4

j)
AN
o
o,
i
£
4
i)
(i
E
oX
o
o

ﬂ
m o
2
PO
-]
2
_L
A
=2 r

7] fl8te] Server—side m]EHIojoflA HTE opyzf
Yol A= A TRsohes TEst
Zl0] vFA ST,

Innetwork H|E

JME 4 EFA FEUE

Zt%& USNY RFID @A ZRE HAPEe opogst
A ee aaroer Aesty] S8 dolH o) 43}
& sgste maA CED W] ez,
Component 7|59 Eg|A ZHd¢aE 34 RS232C
PortE ©o]&3%t Serial £4l AH2]He} IOCP 7|¥HY]
Socket EAl Ae|f TLejal 7} B4l AREEE T&
Ei= Hlole] 343t Component® - Ft,

1. COM Port Listener

COM Port Listener+= USN THA2|Q} Zigbee F-41



COM RESPONSE_CONTEXT
port @ > <<subsystem>> [ <<subsystem>>

A RxThread RxWorkerThread

|

IConfiguration

—

<<subsystem>>
TriggerService IResponse

IUSNData

I0utbounc

AbstractionHandler

IUSNMessenger

»p 121 1. COMM Port Listener9 2%

COM Port Listener= COM 7|9¥e] Windows
Service &5 Zr= TiggerServiceES E3A 270
Asoz FEEI, ol ZAHE COMM PortZ5E
Packet Datas Al8l7] $J3F RxThread®} <=AlE
Packet DataS *2|8}= RxWorkerThread”} Firing®
k.

USN o2 25e  $4lE Data=
RxThreade] 9JafjA] =AlE|aL,  $=Al8k: IOl
Packet?] Validation®] & . == Packet Data
Lo g4l we Ao TR %S Sl
RxWorkerThread2 4~A1% Packet DataZ A3t}

RxWorkerThread= AE% Packet Data®] &4l
neh 22 AEE sdstA E=d, USN dEEA =
QA% Requesto] T8t Response?l 7% ©] Response

[

PacketS TriggerService®| IResponse Interface”’} #
2|5l=% RESPONSE PACKETO| #AFsit}, o]et &g
otk HubE Packet Data’} EVENTC! 79 Packet
Data®] AA| I AYE sk
AbstractionHandler::ITUSNData InterfaceE Packet
Data®t 374 ©&31HA Hrf.

2. IOCP Socket Listener

UutA O 2 Overlapped I/0E E3t Asynchronous

I/0% Synchronous 1/09] ¥|3] 7|54, AsAo=z ok
< e 2tk 18y Overlapped /0= H4H
Client $=9FE29] A¥ ZE21W olo] ThreadS AYAI5}
WA AHPete FRE 2] wie] 2 Thread
Switching®]] 2J$F #5512} Thread Resource -8 &
o e e,

IOCP(Input Output Completion Port):= o]#3t
A& FESPHA Overlapped 1/0E &
Asynchronous 1/09] AHE& 483t 1/0 g
Windows A2 FAANA 7H wE YEYL 4
5 zketh £, I0CP+= Overlapped 1/029} ¢ 1/0&
#2]8l= Thread Poold =334 FAISH Thread
Model-& ARE-EHTE, wheha] 1 A|ABLE Socket Al
sl 2™ 29k 22 10CP 7]9ke] HIF7|A A7t 7t

=3} Socket ListenerZ AAA5HIcH

huork

<<subsystem>>  f———
I0CPENtryPoint Thread1
Accepted
Socket O0—> <<subsystem>: .
SocketListenerThread |uz==
10CPENtryPoint Thread N
<<Gataiype <<catatype>>
locemGT_conText[ €+ cowecTion conText
1ServiceAdmin  O—{ <<subsystem>:
TriggerService |Sessionist

o IRFIDMessenger

IRFIDData
AbstractionHand er

»p 12 2 |IOCP Tty Socket Listener

=¥

TriggerServicex= SocketListenerThreadE Firingd}
1l SocketListener—Thread+= THA] AA] A& Y3}
% IOCPEntryPoint ThreadE Firing3ttl o7]A]
IOCPEntryPoint Thread+ Thread Poolef 2oJsjA &
g E= ThreadE©|t}, SocketListenerThread”}
SocketZ Acceptshd 1/07}
IOCP_CONTEXT AXE ZF IOCPEntryPoint Threado]
A Agsta, AYHRS I0CPEntryPoint Thread:=
Socket SUEIR=S 23f
CONNECTION CONTEXTE A%t tf& o] 1S o]&
3|4 IOCPMGT CONTEXTo] o2 H7 ARELS 27}
A o] P AR

Completion

Context




3. Data £43l Component

in

Soogh mj b et

A4%+= USN AllA Datat= RFID Tag ARE2}
g me] Aojd It gE S4E A wEY
o= 7| ol I FAlo] mie- AAAS
Zreth wEbA o]f A&EE ZAAS0] o]t
A9l glofe 25 A& AR He A A%
olB =9 AelM 54 Index® AAHE= FES w1

3 Wi ol& sjAshs HHe WESA Yike e

¢

N re

)3t Logical Schemeg Ho|il

NESANAETS/ZUANYATS/REANN TS EFKY |

At

JSensor_Property

ZJDevice_Property BSensor D
BDevice_ID Sensor_Type
- — — — -8 Data_Type
Sensgr_ID (FK) Data_Unit
Location_ID (FK) Min_Valid_Range
Max_Valid_Range
ﬁlﬂ' Is_Successive

JLocation_Property

?:401 LH}” %E} #* 110_: RFID/USN'% %—SHH (1):4'8_.' Tag Blocation_ID
?_]'/}11 Messageolli]- Is_Movable
' latitude
longitude
Loc_Desc
H 1. Tag 994 Message
<?xml version="1.0" encoding="utf-8"?>
<methodResponse><params><param> PPy 13 3, MA YE ML AV Logical ERD
<value><struct>
<member>
<name>Location_ID</name>
- Sensor Property Table AlA7} zb= ubAel E
<value><string>L0C_001</string></value> = . s
<Inenber> ’ HEL AT T 22 Attribute S T
<member> }
<name>Device_lD</name> :
) ) ®Sensor Type: Analog/Digital
<value><string>USN_DEV_001</string></value> -
</member> eData Type: 2&/&%/Z%/AZ/A7/...
<member> e
<name>Sensing_Value</name> *Data_Unit: =~ C/%/lux/Cm/m/%/on_off/...
. . COEE o .
<value><string>251</string></value></member> *Min Valid Range: fradt ¥9j9] 2|agh
<member> ° : - O FFF Holol Zlzr
<name>Time_Stamp</name> Max Valid_Range: gk el A
®[s Successive. yes/no
<value><string>20090306T15:18:57</string></val . ive: yes/no,
ue> UH At PHoR A%Hor ZAHE iy
</member>
</struct></value> opdA] of F

</param></params></methodResponse>

Location Property table2 AlA7} AX|E =9

mekA] B2 AJAELS Raw Data @4]2] USN Datags Hzlo] EAES A=Y thedt 7S AttributeS
Z27] 4 o|F9 oy zrA|IAFo] AT dlolH < T3
E OF ¢ &s TOEH Data AejoA LT eIs Movable: yes/no,
A 2FE AlASILA Data 542} ComponentE i oAl =29 YA7F SAY 4= A Al o
Weicy, &, Data 543} Components= Al # elatitude: 2% ZHoptional)

Raw Datas DatabasesS ZZ3lAU A|AH HHE o
Solol cheat 22§49 ML §A9] 24sh tlo]
S AL, o]E o]F IZRAASA A5 =

.

=

elongitude: = Zr(optional)

sLoc Desc: 9% A9

Device Property Table2 Attribute® USN Node9]

Data 543} Component= FJ3d XML Hlo|EE EA Table?] IDQ} 9% Table®] IDE Foreign
Ast7] flsiAl et 49 Databaseo] EAst= % Key(FK)E X334 Qs RS FxsHA Aot

= O

;gE‘E =
A, $17 54

A A S

Database©] A,

=4 REL NS

HESE AR



| @ BISBHATY 2009 EHFUAL Y

IV. Contexte] EA 9 <QlAl Trigger

EM gl oAl
=/ O =< [ |

1. Primitive—Context2|

Trigger H9|

XML @49 DataZ Aok Al

Primitive

tlolE=
Recognizer(PrC_Recognizer)
Component® IAdmit Interfaced E3f HGEch
PrC_Recognizer Component= ZAEH dHo]g o] &4
of we}t o]2 Heleks Thread® ALE AA HlolE
£ Parameter® AE35}1, A4 W& Thread= 1|
Ao)E]  Primitive Context ¢4 ZAL AJdd|A]
Primitive Context?] Q141& Al&=slA Hol

ol ZXEE Primitive Context Definition2
PrC Recognizer Component’} #-& 7]5a w] Hlolg
Hlo| A2 e vie]o] Loading®rh, E3F o] Ao 4
HE  PrC Recognizer

Context

Component 2]
Interface® 3 AY, A, 44, Re-loading 59
AL =3YsHA Hoh

Poly—Context2] 914 FLZE Primitive Context?]
Q4 zsh Akt 17 4o Uehd vish 2ol
PrC Recognizer ComponentZXE| <2lA1% Primitive
AXHE Poly—Context
Recognizer)® A%, Ad W& Primitive Context
£ oRXIZAOS R Z+= Poly—context Q4] Thread® A

g3}o] Poly—context®] Q14]& A|L3tc},

IManager

Context Recognizer(PoC

Primitive Context Definitiol

<<subsystem>> ¢

PrC_RecognizerThread
#

o |USNMessenger

0
L AbstractionHandler
IRFIDData-0

IUSNData

K
)
<<subsystem>>
PrC_RecognizerThread
#n

O |RFIDMessenger

PP 13 4. Primitive Context

RecognizerZ §3% 24 Az v 2

2. Poly—Context2| EA 2l QlAl

Trigger H9|

Primitive Context®] 799} $-ASIA Poly—context
9] 9lAlS 93 #EE= Poly-context DefinitionS
PoC Recognizer Component’} #< 7153 u] go]g]
Hlo| A2 e vie]o] Loading®th E3F o] A A
HX  PoC Recognizer = Component2]
Interfaces &3 A%, A, 4%, Re-loading 59
AAS 4384 Hok 138 5% Poly—context

o=

Recognizer® 3t 4] A7) 528 Uehir,

IManager

V. 28

A2 ME S22 fuFE A BFF AE Hols
B9t ol fulTEs AFYE oA, ofrAL,
ofufst Yot Besh We W M7t AHstehs A
4] wlghe] WA 7 765 el b ek,

Poly-Context Definitior

<<subsystem>> ¢
PoC R izerThread

#1

PoC_Recognizer ITrigger

o Manager

PrC_Recognizer

0”".
—1
<<subsystem>> ¢
PoC_RecognizerThread
#n

A= ojof & Aot



NESANAETS/ZUANYATS/REANN TS SN |

B ATe mguspleet ARy A
3 ]

[1] 23+, A8, X4, "RFID/USN $HofA19] 07
& AH]2 ALEIRE A 7|8 FAA nlE9o]
Z¢E P, = RFID/USN @3], Al43]
RFID/USN ¢1-=% 2008,

[2] 794, o8, ¥Ed,  “USN ulEgo] 7|&/d
T, AASAIEEEA, A22H, A3E, 2007,
[3] I.F, Akyildiz, "A Survey on Sensor Network",
[EEE Communication Magazine, pp,102—-114,

August 2002,

[4] Philippe Bonnet, Johannes Gehrke, Praveen
Seshadri, Towards Sensor Database Systems,
Springer Berlin, 2001,

[5] C. Intanagonwiwat, R, , Govindan, and D, Estrin,
"Directed Diffusion: A Scalable and Robust
Communication Paradigm for Sensor Networks",
In ACM MOBICOM., pp.56—67. 2000,

[6] S.Madden, 'TinyDB: An Acquisitional Query
Processing System for Sensor Networks', ACM
Transaction on Database Systems, Vol 30, No.1,
pp.122-173, 2005,

[7] Philippe Bonnet, Johannes Gehrke, Praveen
Seshadri, "Towards Sensor Database Systems,"

Springer—Verlag, pp.3—14, 2001,





