RERIL PR S BRECEY
Vol. 11, No. 3, pp. 906-913, 2010

THIAE S 8 AREE ™
3 dlely] 29 M SHF

Spatial Data Stream Processing Platform
for Ubiquitous Application Services

Weonil Chung" and Hwankoo Kim'

'Dept. of Information Security, Hoseo University

2 O AYNF IWOR o AANES U UBA et 25E T SRAL B AT AT
tonlgy AR A ZRAEel uCity A9 B3 2 fEIAEA BHNAY 3§ AuAE A

Z1e@ s gk olHa AAES AeHoR Poio Ha Yoz 4x egHnE AMERE 57
IHEE APl UL B4 ol TYAct ol ¥ STANE AT wals Arlael TgHY 2E Ao
Al YHE P AAERTE AAGOR JRHE o] F1 dols AEYS ERHOR HIUF 4+ Ak B
F& Akt Ea ARk 37 dlole) AEY X HAEES 01%610% vlopA) Mul 2 FE3e] AGk 714zo] Fu]
AE2 $§ Muls TEo) ABAOR BEH 5 UL Helk

o

Abstract Sensors related to the geographic information are gathering strength as core technologies for various
ubiquitous services like u-City project for the new town of the future to provide total information services by
the high IT infrastructure. These sensors generate the very large real-time streaming data because these are set
up and controlled with wide areas of the geographical distribution. On this, we propose an efficient spatial data
stream processing system to support various u-GIS services based on geographic sensors.

Key Words : Spatial Data Stream, Ubiquitous Applications, Geographic Sensors

1, N2 B 917 gust oA A4 doiaiE 48 a7
o Hg3He FulFE A Aulag daile AAEe] A

T fulFE A Bol s ThFt 58 AulaBo]  Ashs H8F HlolEE AabH o' A2|sfof shiL, #@‘

e gl ko om, 53] Ad-Ae, #4, wg  HelEe a8 7 SHE flside dAtes A%
EUHE 5 =AY o] fulHEs Zlﬂlxéﬁ A AR 5 Qlolok ATk oS fleliMe Ao Eit
HIAE AIFE] Sl 714 7)ol digh dqtge] gl E AMSERE dAEeR dolHE skl
3] zIYEar Qlei1]. AARE B2E HlolE AEHS VHeR aqtEe e
ojefgt BA ANEL &=, A7, # E, &=, S AAHCR AR o glojof shnf, Al e
HE 59 Al AR ojeje] FARIA, A, Aemg AP A AT S8l FHeR ded = 9l FH
T SollA BAYEE dlojEo} 3 914 Jue WE F 7IEe] AlgEelok shu, 53] 914 ARE g A
= PEiE wste] fulRE s BAelA ookt A 7F TS F1E dlolE RE-] gt A7) Z]Ee]

2 FES Y A Qe 71&E R Qith2l £ R A7k AddiEojo Fhrh3-6,16).

O] =72 20099 % TAHEt ] Yo R S| XS wol 3% A91(2009-0136).
"WAIARL YD (wnchung@hoseo.edu)
H2=e) 094 129 299 24l 104 039 112 AAE 109 03 182

906



FHIHE L S8 ABAE AR B3 HlolH 2EY A2 EFE

FrHIFE 2 AR 20 AREAL RHELE RS fls] AA
Al =29 271 §43] F7Iste] et glole AEY
of thgt S8/ EZE F7HE L k. AlA HlolEE A=
at7] 3t 71E A4tz Hold AEY Hel ALE
(DSMS: Data Stream Management Hoko]
STREAM[7], TelegraphCQ[8], AURORA[9] E0] 9loL},
oleitt ATEL Hole 2ol et <14 Ae] Az
£ A8, AAIE Ay g FEE EZsh=
Al Aol Thet Ala3t Ak A [SHA] b=t} E3L, oWl

System)

[ BN T A% M 0y Wy
E 22| A|AH"lC] Coral8[10-12], StreamBase[13-15]% ]
2] JRE Zr= AlA ololge gk Al AR A
sl greel.

wheh 2 oA fulFE

Eay

N

=

tlo] vlofeiet @ 2] HuE 3
WS A ste] TRt Sl

U= HAE AAES o

o,

e 7IES Ak E3 At =

o) A
T 5

sto] AAZRO R HEAtolA Hget

e
Ao WR|FF 4

e AH| 0] 7+

ol
AT

o)L
IR

T
[e)
‘é‘%ll

2.1 Hiojg AER 2| A|AHI(DSMS)
STREAM[7]2 227 dlojelo] tjgt el e
3l SQLE  FsE  CQL(Continuous

Language)2} 7l  QARE AlFskL
TelegraphCQ[81:= 15 HWEIE o] &al=
Z9E W iz AAIEES) EddyE S8 et AS
4o Jem s 4 e Hulg AU
Aurora[9]+= QoS(Quality of Services)7|42] AR} A
g, ot g4 W, EAF4] dold AE 3 A
FaA=E L] S I I A5t
Coral§[10-121 A|7ko] whet Wisfahs 229 oo
ggt AAz A TR et
StreamBase[13-15]% o]-852] o[HlE
o] A7 9 EAE A¥sh= EHE
ott. it 7|9 AAFES
& dlole 2EFo| dish AHEALY

KE
Query
et
SteM¥} FZ9]

=

=g

=i
=

[>
|m
o
fin)

907

AUshs AR AFLH BAE Zhe A4 dlole A
golA] sl A7 B2 Shbe Held 4 gl
71-& AYsHA gk gek.

2.2 MM HESZ

AARE G A W LA Ao], A&l 2
A 5o fHHEA S 7R St 3-8 AfH|
£ HsiAe A=A A3 AE7F deF o g E o
ofF git}. o]of] A7 Aom 3] R} AAG AlAQL
A LA gt HlolE A7} T4

A AlA = B2 S0l 1 AR E7|= ShARE 4]
o7 7 YR|7} HIlE 2k71%= S22 ad-hoc
Z1gold HEYA 7L B AAe JHE At
tH5). X 2AAA HlolBlE g5t WS AlA 3
BES AlM =B85 7 74 HEYAE &8 Alole
o2 skl FRE RS AW FolA] &4t
2a% JHE FE3= Yoz A8k olgh
P22 USN ¥ Atoll A ghdstA A& e lee).

o

[> me

- E [e]
= EA4E

al
H

2
A

o

3. 3t HIolH AE™ X2|

3.1 SHEFE 7=
aF 1elA FFielE
GeoSensor Stream Server)2]

lck.

2EY A7

x @l £ 7(GST)

)

Ztoole AER M2l BAHE
(GSS)

GeoSensor

ge§

Server
(GES)

External DB
JMS

=3

Sensor
Gateway

(o=}

GSSt: GESZHE] e A 2AA7L $24 HEY=
Sl st 3t HlolE 2EHY YE #st
Input Stream Adaptor, =3 7} H|o|E|E o|-&3}o]
ARGAZE 7Rt Aofol tigk HAIRE A A2 E 3
3l A}l lo|gE AYAIS= GeoStreamSQL Processor,
Ao A2 AAE 59| HolgHoll Ee AulAR
A5S 4~3Y3H= Output Stream Adaptor= A4 Th X]

Y E=(GST: Geosensor Supporting Tools)= GSS2] E2}
Aolol dlole] @ Ao} AL AgT.

%

ol

=
=

Ao
-



gAksly| et 2a) A1 A3E, 2010

3.2 ARt Ho| SE
GSSE A9 AIA HlolES BSate] 29| Hejahn 1
AE Qe AFslr] gt dol2 GSSQLS AlEgt
o}, GSSQLE GES®] Hlo]e] 441 =2 el GES
SQL, GSS9] fgjolg] F&E AHHE 32315} Input Adapter
Wolgsl Q. 2t o) A% HwE
E}= Output Adapter Information 5 47}A] 2 LA EICH

. A
Information, <5

o17]H% o] GSSQLe| EEel SEEL el e
it
‘ GST ‘
GES sSQL

Output

Input Adapter Information Adapter Information

GssaL
Manager

Schema Name

() (4)

Stream
Manager

Y

Input Adapter
Manager

CQ Processing
Manager

Output Adapter
Manager

[23 2] GssQL 55 27

% 2014 GSTE s =¥ GSSQL2 GSSQL
Managerof] 23] &4 =of s HeAt= AEHoh A
A 24 HlolBE A7) f17t 2EHS s ¢
3 GES SQLY| AME-H= HolE¥(27mh} 85-6l=
ZE YAES} CQol AHEE= HolEH(&7vhat a7
Sh= i YAES BA3TE 2|al o] HYHE o]&3)
o] Stream Managero] 3fgsh= F2]9 A7utE =] Ust
= 75 7He o8, &9 < AL a3,
o2 X eAlA golEE 2557 9ls GESSHY] F4l
<& 3l Input AdapterS AAISH7] 98] GES SQLI};
Input Adapter Informaion2 Input Adapter Mangero]] A3
St Adapter Adapter
InformationS ©]-83}o] Input AdapterES Y45}l GESO|
st dlolHE E53Th2). 58 "olHE A2t
7] $18l, GSSQL Managers= H&A2] ojdl CQE CQ
Processing Mangero] 5-531}H(3). nlR|Ho2 X2H 2
s oBg HE3l7] 98l Output Adapter Information
2 Output Adapter Manager©]] A|-&3}] Output Adapter

st i SetoldE F&3he] Hloly Ad

=
=
THIE

AET
—u
= =

L

Input Manager <+ Input

=
=

3.2.1 GSsQL &M

GSTZHE] GSSQL Manager2 A= GSSQLS 4]
sk Tpge ofg) 1% 33 2o

908

GSSQL Manager

Analysis Table

‘ GssaL

GssaL ‘

(322! 3] GSSQL &4

GSSQL Manager~= GSSQL AnalysisE  ©]-83}¢]
GSSQLS GES SQL, Input Adapter Information, CQ,
Output Adapter Information®.2 E23kc} E3F GSSQL
Analysis= GES SQLZ} CQ9| H|o|E o537} &78h=

e gAEE F&E3Th el I PHEE GSSQL
Tableo]| A|73It}.

3.22 &8 AEE MY

Stream Manager—= Z| QA4 Ho]E & A3 U=

sEYS WS g Sati

Stream Manager
tad 0 Stream
Manager Table
@y
Queue Memory
Manager .| Pool
(3)

[O3 4] 9= 2B

13 40f| 4] Stream Table-2 GES SQL¥} CQ2] H|o]&
ol EFAEE YYO R HolE o]FF& ©]&dt]
Metadata Manager238 d|gsh= A7|uf ARE A1,
SERESEEPCE RN e
T-/35to] Stream Tableo]] A7F3tTH1). 18]l 7] 5 Ab
0|25 7}X]al Queue Mangerd] 1 A 7|HE9] F2] A
XS 953 H2). Z12)'H Queue Manager= “1 A 7|9HE
9] M| & 2]E Memory Poolo]| 275}11(3), g W2 1
2olg AT 78 At Lew A4E 7 4us
Stream Tableo] #AFgtch.

3.2.3 22 OHE| AN

Input Adapter Manager~ GES SQLX} Input Adapter
InformationS o|83te] Q8 ojHE|E AYAsHH, off
%) 5o} e Majol e} Y



Ul $g Au2E 9]

s

34 dole 259 Al BRE

Input Adapter Manger

GES
Controller

Stream
Manager|

Input
Adapter
Thread,

Adapter
'Thread Pool

input
Adapter ) ...
Thread,

Tnput
Adapter
Jhread,

3

[O8 51 99 o A
Input Adapter Manager= ¢]2] AEZo] gt AHE
A31(1), Adapter Thread Poolo]] AME3SFA] b= 9199
Input Adapter ThreadS & ¥H=r}(2,3) 12|32 GES%}
E A8 Adapter InstanceES AJAISFal Input Adapter
Information2 %7]3}= 3tch(4,5) 18]al o] AHE o]
£3}o] GESo] H<4-2 )il Edge Server SQLS
%H]E 2EH(6). ©]%F GSSQL 55 AF¢jo] k= =W GES
SQLE GESe| A&3fo] tlold &5& A2zt

==

g A

A

L

3.2.4 CQ oIJ\E._ M

138 62 CQ UAH
Processing Manager+= CQE& CQ Analysis&
ek cQE EAstel whskm WY of AA ¥
Operation ManagerS ©]-835}0] CQE 29| g0 o] &
7Fs3t 3|2l Operation?] A1) AA=Z W35l (1),

oo
/\_‘E‘—_
— =

AHSHE o= CQ
QECER

71 A3+E CQ Tableo]| AA3ITH2). L the Ao Ho]E]
oF A daE AAsr] st AEHS dAdsty] sl
A&y A2EHo| gt JEE J=rh3.4). 23 AA

A9 g 3T CQ Threads TF W] 9J8 CQ
Thread Poolo]] ARE3}A] &= 2]2]9] CQ ThreadES L%
Sth(s). 1E]aL o] &Y AEY HHOL AfE HHE
CQ Table] #72HcH6).

CQ Processing Manager
‘ ©Q Analysis FQL‘
2

CQTable

Operator
Manager

Input

Output
Stream

" Adapter
Thread,
® Y
(5) cQ
Thread Pool (4)
Stream
Manager Th?:d‘

[33 6] CQ I2elx YA

909

3.25 £ OojHE 4y

9 73} Zro] Output Adapter ManagerS E3f &3
o] HE] 7} A EIT) Output Adapter InformationS Output
Adapter Manager©]] 5-53}31(1), Adapter InstanceS A4
k3l 8 WS Output Adapter Information2 A 3sch.
Adapter InstanceE 44 W] WSDL, IMS So& B=
Z]= Adapter Instance®] E}Q] 2 ZF E}Qlo) 3sl=
InformationS AA3HH2). 18|31l A4E dojg&E d&
o 2EYS U] 99 29 ﬂ‘ﬂiEH Aug gsa
(). olo] HolElE 2 HET 4US +H Ouput
Adapter ThreadE Adapter Thread PoolZ2}:E k=
TH4).

43} &F
= 1

Output Adapter Manager )

Adapter 2 Adapter

|
Instance Manager
o
Output

Stream | (3) | Output Adantor Adapter
Manager Stream Thread, Thread Pool
Outpul Output

Adapter Adapter

hread; Thread,

(a2 7] 23 o9y A4

3.3 AIZXt &l 2|

GSSQL E20] 9k@ala GSSQLS #2]ah7] 9]8)Al
+= Input Adapter Manger®] A%l Adapter Instance©]| 4]
GESo|| GES SQLE #4ait}.

CQ Processing Manager

Analyzed CQ
CQ Excuter

Input Adapter Manger

Edge Server Adapter Al;::l:r Input
Controller | (3)" | Instance |4 Thread /(5) Stream | (g)
ry
2
T Output
GES Stream
) Output Adapter
Manger
Edge Server Client Adapter
saL en 12) Instance
[ 8] GssQL A7 7+
o 3 =] [e)
a3 GSSQLE A2k 2pgolct. 94

s 5
GESo|| 4= 74 ¥-& GES SQL& o=z Ay
A 1 ZAIE Input Adapter Manager® Z53ITH(1,2).
Input Adapter Manager+= ©] H|°|E|E EE3}17] 9l A

= =

H}E ] o

= v



gAksly| et 2a) A1 A3E, 2010

3t Adapter Instance”} GES2}2] B4 3] Al-awre
GES ControllerS ©]-83}o] gjo|EE EE3HH2,3). 18]
31 31=% g|o]E+= Input Adapter Threado] 2]l AA%
Input Streamo]] AAFEITH4). Input Streamo]| Ho]E]7} )
e CQ Thread= ©] HlolHE 53A(6) CQ
Processing Mangero]] CQ 2] 248 3tch(7,8). 1L
Aegl A5 thA] Hrol Output Streamof] AAFHCHO).
Output Streamo]] d|o|E]7} Y= Output Adapter
Thread= golElE EE34(10) Output Adapter
Managero]| 24 Q A3IcH(11). ©]o] Output Adaptero] A3
4%l Adapter Instance= 7<% Cliento]] XA E £49]
AR HolEls ARt osh 2o BHew
GESERE HZ® dolgs A% Hustel 1 AnE
g SetoldEo] AlFEitt

o]

Al
=

4,

ot

& AolAl= GSSE gt up=io] 28810 mjopdA|A]

HlAE 50 28 dlof His) ARt

4.1 OJOHUX|MHIAS

A 5-3f) mlobt
GSSQLE GSTZ 3 GSS&
a2 103} gk

218t GsSsaL
AU AE AFs7] 5t
= g2 o

ST 3E O

Kik=1

0

1{CREATESCHEMA)

({Name)MPERSON({/Name)

(SQL)create schema MPERSON(TIME
TIMESTAMP, ID INTEGER, POS POINT);{/SQL)

(/CREATESCHEMA)
(CREATESCHEMA)

{Name)DB_PERSON({/Name)

{SQL)create schema DB_PERSON(ID INTEGER,
NAME VARCHAR(32), AGE INTEGER, GID
INTEGER, RELATION INTEGER):{/SQLY

(/CREATESCHEMA)
(I——CREATESCHEMA for GUARDIAN—)
(I——CREATESCHEMA for WARD—)
(I——CREATESCHEMA for OutOfGuard—)

02]

03]
041
05]
06]{CREATEINPUTSTREAM)
(Type)GES(/Type){Name)MOVING_PERSON_Q1{/Name)
{SchemaName)MPERSON{/SchemaName)
{GeoEdgeServer)
(GESSQL)Yselect * from MPERSON(/GESSQL)
{GESInfo){IPyx.x.x.x{/IPY{PORT)xxx{/PORT){/GESInfo)
{/GeoEdgeServer)
(/CREATEINPUTSTREAM)
1{CREATEINPUTSTREAM)
(Type)Oracle{/Type)
(Name)DB_PERSON_Q1¢{/Name)
(SchemaName)DB_PERSON(/SchemaName)
{Oracle)
(OracleSQL)Yselect * from DB_PERSON WHERE

0

3

910

RELATION = 0¢/OracleSQL)

(Oraclelnfo)
(URL)jdbc:oracle:thin:@x.x.x.x:1521:0RCL{/URL)
(User)scott{/User){Pass)tiger{/Pass)

{/Oraclelnfo)

{/Oracle)
(/CREATEINPUTSTREAM)
{I-——CREATEINPUTSTREAM for MOVING_PERSON_Q2(GES)—
{I——CREATEINPUTSTREAM for DB_PERSON_Q2(QOracle)—)

08
09

)

1{CREATEMEDIATESTREAM)
{Name)GUARDIAN(/Name)
({SCHEMANAME)GUARDIAN{/SCHEMANAME)
(/CREATEMEDIATESTREAM)
{|—CREATEMEDIATESTREAM for WARD—)
(CREATEQUTPUTSTREAM)
(Type)Oracle{/Type)
(Name)OutOfGuard{/Name)
(SchemaName)OutOfGuard{/SchemaName)
(JDBCInfo)
{ConnectionURL) jdbc:oracle:thin:@x.x.x.x:1521
:ORCL(/ConnectionURLY
{User)scott(/User)(Pass)tiger{/Pass)
{/JDBClInfo)
({/CREATEOUTPUTSTREAM)

113
123

1{GEOSTREAMQUERY)

{Namejtest1¢/Name)

{GQQuery)INTO GUARDIAN SELECT MP.TIME, DP.ID,
DP.NAME, DP.AGE, DP.GID, MP.POS FROM
MOVING_PERSON_Q1 as MP, DB_PERSON_Q1 as DP WHERE
DP.ID = MP.ID WINDOW [RANGE 4s SLIDE 2s

WINTYPE TSI {/GQQuery)
{/GEOSTREAMQUERY»
1{GEOSTREAMQUERY)

{Namejtest2¢/Name)

{GQQuery)INTO WARD SELECT MP.TIME, DP.ID,
DP.NAME, DP.AGE, DP.GID, MP.POS FROM
MOVING_PERSON_Q2 as MP, DB_PERSON_Q2 as DP WHERE
DP.ID = MP.ID WINDOW [RANGE 4s SLIDE 2s

WINTYPE TSI

{/GQQuery)

{/GEOSTREAMQUERY)»

1{GEOSTREAMQUERY)»

(Name)test3(/Name)

{GQQuery)INTO OutOfGuard SELECT WA.ID,
WANAME, WA.AGE, WA.GID, WA.POS FROM
GUARDIAN as GU, WARD as WA WHERE GU.GID =
WA.GID AND DISTANCE(GU.POS, WA.POS) )= 50
WINDOW [RANGE 4s SLIDE 2s WINTYPE TS]

{/GQQuery)

{/GEOSTREAMQUERY)

[a2! 10] m|o}kR| A H]A GSSQL

<CREATESCHEMA>= 9| Aa]of A&3 Hlo]F
At A7IbE Aot AEOE A A A7]vk(line
0= olsdhes A9 A7kt 92 AR 52 F-A5]
At "oz, F A A7]nKline 02)= AH|AE o8}
9] o]=, o], A 5L 93t Holu, lines 03~05] F
Aoz FAE HIA(GUARDIAN), )X 3 X(WARD),
O|EZHOutOfGuard) A7|ute TUSH Aoz FoJsh
= glet.

<CREATEINPUTSTREAM>2 {18 AEZS AT




FHITEL S8 ARAE S

34 dole 259 Al BRE

o ARSI LR OS2, GES 9 Oralee 59 918 ~EY
B AR, olF AR A71uf o] F, TEal oY AE
3 d& JR Foer FHrh line 069 7|&E

MOVING PERSON QI ¢l8] AE2le GES AR = uje}
o2 GESSQLS At} ol5AH] YH(REHE S
Zste] MPERSON A7]mtof] §-x]5}H, line 070] 7]l
DB PERSON Q1 98] AEZL oalad HHE 0|83}
o OracleSQLY] A3l E3] g AHAREIAPHS
DB_PERSON A7|u}o] WX]?T}E]— line 08~09¢] =40 &
R 2 AEYS AuEAe] ofF Hmel &4 4
w8 PAlsle] a5 27lnto] §A3l] Siak Eolth,

<CREATEMEDIATESTREAM>S- QA AEZL Ag
A% O SR FEOR, o83 94 2700 ol
A5} line 102] GUARDIAN ¢JA]
ol Ymsl 44 YR 2ol Y@ ATE SAF]
98] GUARDIAN ~7|u}& olg3te Lpepdc). wet
line 1129] F4] %23t WARD YA| AEZL w1 F2}9]
o5 Wust 44 Austel ol Fue 4] 99
e,

<CREATEOUTPUTSTREAM>
Sfat RO, Fe Ay ERIT
|8 27} o]F, aPal &Y AEF J
JDBC, WSDL £)& 33131t} line 122] OutOfGuard <
2 AES OutOfGuard A7|0}0] AHE o] gahe] 1
AE eeiEw Aol Ao AnE ek BE-S v
kL ik

<GEOSTREAMQUERY>£ t}5=o] oy AEZ go
go] chal chakt 1% AolE skl ALgATL T
AEBE AR S FEOR, olB i o
Zgaict. Aelol 4] Rangel= ol w99
2, Slide= &glolgd Ywo] Al HoE,
Lol Aweo] FRE WA ol
ROWL Zetols Sl Ala yolol 24 Welrt 73
A w9101 B2 7 RS WAIS ofulsl, TS
Getolg Ame A3 Wik A4 WslA A% el
AlZE 71HE =g PAISHT) line 139] test]l Aol
R AR ¢lgl AEYMOVING PERSON
QDI &4 AHE Y AET(DB_PERSON_QI)&
2ol 2001 A 9] <relol g FES2) A Wl
4% B9lE el 22091 SulolY HESE A
sto] o] o] = HlolE 9] HLE eERo] AL
sto] 1 A3-E GUARDIANO|| §-A|stek= 2 et line
149] test2 O testl |} GARBHA 7] W A2 o]
A 9lg AEZ(MOVING PERSON Q2)i} %4 A=
9lg] AEZ(DB PERSON Q2)& %9lgle] 1 A=

=

(i

ol

911

WARD©O]| $-X|5l2}= 2l12]o|t}. line 159 test3 22
Azt wEAe} [uste) Azt soule o
DB 52}l Y% HJHE OutOfGuarde] £ 5}3}% ‘4
c}.

4.2 =o| Ma| a2

3% 109] njopR|AH|AE 9Jgk GSSQLE GSSe
TEEo] A& A Ay IFE AXA "k GSS+= 4.1
Ao Xz Adrggt vpet Zo] GSSQLo]| AE A7|ntet

YeAEYA 2EY 5 WAL o]F Vo v
oPYAZ Slat ¢4 WIS ok} T 113} 2 A ]

EREE R RS et

T 112 T 109] mjopg A Au|AE 913 GSSQL
off thet o] A7 255 AEHS] oA 27 A
o 9)x AEZ Q] GUARDIANL B & 21| o]% A
~E2(MPERSON 01)7} 44 A= (DB PERSON 01)9}
291 S4B F9) SAEIL WARD Q] AES 7
HE}0] o] 5 HK AE(MPERSON 02)7} 44 A1
(DB_PERSON 02)2}¢] %912 E& Grgn, 28 AE
2l OutOfGuard= GUARDIAN AE &3} WARD
Rmho] 29] QAL B9 AATOZ MR} AR
o] A7t sovEl ool 1 AHE f{AISHA Hrh

19

AE

Input Stream
(MOVING_PERSON_Q1)

Mediate Stream
(GUARDIAN)

Output Stream
(OutOfGuard)

Input Stream

(DB_PERSON_01) Mediate Stream

(WARD)

Input Stream
(DB_PERSON_02)

(32 1] A9 A2 YEY=

4.3 D|OMUX[AMH|A ==l A}
ojdel o] ;S RRY wHEIAL HIARTY
500 o "Holxle Aol WASHE o] A=

OutOfGuard &8 AEZHL E3] 18 109] line 120] &
Al B8R} o] Q)R eohE flojgH|o]AR HFHTh
olefgt njop A A u| A 0] A-8-5 I8f ofef TLE 12004
£ GSTE olgsto] 1% 100] HAE vlojy Au)s
GSSQLE 553 3hws Yehar §lch



Ftakely| sekelie A A1 ABE, 2010

[O& 12] vjopr|Au]A - GST Ao
9 1204 3
GSSQLO] 525 m&o
o] A7)}, QJYPrE
H *PEHE el . 2¥
3t HES ¥AISH, 38 o2 u]ol PR AH|AE
‘?JE*C&WTH EY7HA 9 A7 255 aHge
sto] 5kl 2ol BAS A st Sl

B o

rE
of
12
r 2
v >
off
e = R T

(32! 13] wlopdAIAHIA AlA

2 AolA &8d Hoa 9l g|HBAe] tigt o
R Hula WS AR Istor, Baaet
| HE A= AHIAE AT o 2 wATE dloje o] A
of Axdck a7 1394 FRIATL HIARRE
50u[E] ol o= ARE A&HH o HUEYsH]
o3t Aol WS HaatolA okge] FA YRS

EFRE I HARE AEE ZAR AFshe U=

U—

ol
K
50
o

5 Z

T

2 oAl fHIFE 2
Hlzse] 758 Agls
NS RRE AAzeR e g ¥
2EYS Hejslo] 1 ARE e 3ol A
7k dlolel ~EY He] BBl hal Astsich
AU EIEE olgs|ed Hoisticl o u1o}%xwula
£ Fdstgon, ol Bl Algk 7%o] cakat 4117
E]# 0995 O3} 7|l A|A"oR FQE 4~ Q8o W

38
oot ,L
r2

TR 37 dele 25y Hele] mEseh
ot % A% AN iR et e

by P
_IZi

<
)

o2
rar

=2

[11 gk, “USN 4l 7]&
RFID/USN &3], 94, 2006.

[2] David Sonnen, Worldwide Spatial
Management 2005-2009 Forecast and 2004 Vendor
Shares, IDC Market Report, 2005.

[3] ol&=, ¢tA%l o]BS, AFY, "u-GIS F7HAHE 7]
& %" AASAETRA, A2d A3Z, pp.
110-123, 6, 2007.

[4] S. Hadim and N. Mohamed, "Middleware Challenges
and Approaches for Wireless Sensor Networks," IEEE
Distributed Systems Online, Vol.7, No.3, 2006.

[5] B. Babcock, S. Babu, M. Datar, R. Motwani, and J.
Widom, “Models and Issues in Data
Systems,” PODS, pp. 1-16, 2002.

[6] D. Carney, U. Cetintemel, M. Cherniack, C. Convey,
S. Lee, G. Seidman, M. Stonebraker, N. Tatbul, and
S. Zdonik, "Monitoring Streams - A New Class of

VLDB 2002,

EREEUAE

Information

Stream

Data  Management
pp.215-226.

[7] http://www-db.stanford.edu/stream

[8] http://telegraph.cs.berkeley.edu/telegrapheq

Applications,"

[9] http://www.cs.brown.edu/research/aurora

[10] Coral8, "Coral8 Product White Paper," 2004-2008,
http://www.coral8.com

[11] Coral8, "Coral8 Technology Overview ," 2004-2008,
http://www.coral8.com



Ul $g Au2E 9]

dlolel 259 A2 EHE

[12] StreamBase, "The Eight Rules of Real-Time Stream

Processing," 2008,

[13] StreamBase,

Complex-Event-Processing

"Gartner report:

http://www.streambase.com
StreamBase Tackles

Requirements," 2008,

http://www.streambase.com

[14] StreamBase,

"FINANCIAL SERVICES: Real-Time

Data Processing with a Stream Processing Engine,"

2008, http://www.streambase.com

[15] StreamBase,

Throughputs:

"IMD  Report:
The

Latency & Data

Next Imperatives," 2008,

http://www.streambase.com

[16] Weonil Chung and et. al, “GeoSensor Data Stream

Processing System for u-GIS Computing”,

KSISS

Journal, Vol 11, No 1, pp. 9-16, 2009.

B 2 Y(Weonil Chung)

<Pl

(8=

« 19984 29 : Qlstoiskm WA
AVESIIHZ A

* 20044 89 : lsjoysta HFE
B F eI

® 2004 7Y ~ 2006 79 :
FANEAATYA HAATY

* 2007 3¢ ~ @A : TAHEt
o AHHESE} W

ot

i

tlole|AE", o)A, AlARIHESE

Tyl

Bt 9 A%, ¢Be

8t FLHwanKoo Kim)

(g3

19914 29 :
(&3 b

e 1998 59 : U. of Tennessee
-Knoxville =8t o]akdtrp

Auesta 457}

* 2002 3 ~ @A : TATHE}
I FJRESSI W
* 20079 3 ~ @A : T=AHE

B35 ol4}

913




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


