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ABSTRACT

This paper suggests smart gateway structure and functionalities that provide device web service which can be
used by user using objectified devices. The smart gateway objectify a physical device in other to provide the
device web service in IoT intelligent service. And the paper suggests a mechanism that provide orchestrated
service of various devices to user using a concept of service overlay network. and also suggests a interface that
provide device web services and the orchestrated service between the smart gateway and a web service platform.
In the paper, the objectified devices can be combined with web service objects and device contexts based on the
service overlay network, furthermore the objectified devices can provide intelligence and dynamic service in the

IoT environment.
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2utE Alo|Ege] el 18 63 A2 FHAE
Helgelet culels SuAERE fj8 Tohs T
Z= DeviceModels S22} DeviceModels 2~
A ALe 2] chulels AE) IR 2o
22 AeHc) Device Models 2= 2FLE A|
o=dlole] o3l el W cluolse] mzsfel
Anst Esg Y] T A48l Fehzols,
RE oplelse] Feoh AT Qs DAL
xR aldol| %l W) 7|2 vAsE 3L

DeviceModels

+model_ID: URL
+device_type: int
+manufacturer: String
+modelName: String
+modelNurmber: int

+modelURL: URT
+registration()
+getProfile()

Model(copied) TenperatureDev’;/Mode\(copiefg) GasDevw’c‘XMode\(copided) SmokeDevice
+device_ID: URL +device_ID: URL +device_ID_URL
+Scopes: URT +Scopes: URI +Scopes: URI
+serialNurber: int +serialNumber: int +serialNumber: int
+firmwareVer: String : int

+getGas()

+getTemp() +poweron() +getSmoke()

+powerControl() +powerOff() +powerControl()
gMode(

TemperatureDevice(instayice)
T t ice(inst GasDevice(instance)
‘emperatureDgvice(instance) SmikeDevice(instance)
temperatureObj1 temperatureObj2 gasObjl smokeObj1

a7 6. Thlels Rl o143 Lol o 72
Fig. 6. Device class structure using device profile

DeviceModels Z@l|2xol|x] ARRES Zhzbkeo] tln}
ol Flae Sl tulelante] r|e 2 AHRE
2 ¥3R8kt}l. TemperatureModel, GasModel, 1]
3. SmokeModel-> DeviceModelsoll4] Ar&wke
a2,z ZElje] Wy W Rk tut
o|zef tigh ZEaldy} IiEIAst F ARSE A
Ae] AA| tiule]lx ID & E3Reh aEja )
H HAass Z47ke] tule| g Alofdhs visE
olc}. ujehr] Qla'l~st g tiuje]~ A= tiw}
o|x8] 55, Zail] 9 AAR 8 =y
trje]z Ale] 5 RMISE W= wlase] AR
5 ¥33H =t} temperatureObjl, gasObjl 52
AA TS Hule]x FHag dxvlxs) g AAZ

A AmkE Alo|ESolollA o] &k AAlolch

4.2.2. AOIE AHO|ES)o|Qt ¢ AMH|A Zef
XML 2lE{Ho|A

2mke Ao|Egol Tiuje]se] Zzsjelst v

2EE o83 94 ZEAXE AN T, 4 A

il

7t

2 FREL 5 AHAS thlels &) Apla 8
Aol el thulels Fa Aulag AgshE,
RMI 325 &slo] ~nleE Ao|Egolel 1 AH]
2 FYE ke QlEfso]s WA HTTP Z2eF
1914 SOAP XML #A7] Ak wpae o] 43}g]
ok zea Z47e] tjule]s: mele WSDL #41%
34 tirtelzel] Wil ZRujels wA|Eka, 3
RMIE 7]&sisich ) ARl S5 sl ol
o]~ 4] Au|=ZE o]83l7] $leiA WSDL A&
o]-gsto] ~ABlS AABl] tulolx € Am|AE

A,

<?xml version="1.0" encoding="UTF-8"?>

</types>
<message>

</message>
<portType name="model_ID">
<gperation name="registration” parameterOrder="... ...">
<input message="tns:devicelD_registration"/>
<output message="tns:devicelD_registrationResponse"/>
</operation=
<gperation name="getProfile” parameterOrder="... ... =
<input message="tns:devicelD_getProfile"/>
<putput message="tns:devicelD_getProfileResponse"/>
</operation>
<operation name="getSensingData" parameterOrder="... ...">
<input message="tns:devicelD_getSensingData"/>
<output message="tns:devicelD_getSensingDataResponse"/>
<foperation=
<operation name="deviceControl" parameterOrder="... ...">
<input message="tns:devicelD_deviceControl"/>
<output message="tns:devicelD_deviceControlResponse"/>
<foperation=
</poriType>
<binding>

</definitions=>

T3 7. tiufe]zel wE WSDL 4]
Fig. 7. WSDL document of device

a7 72 tinle]sel gk WSDL A EE,
2mtE Ao|Ego]= zMle] mwHel gke] tiuje]x
3} A43}7] Aol WSDL #4125 A7l 5o
gk tujo] A5 E2- RMIR Alofshy, Zpzke] Al
A tiulo] ol sdsl= IDE QAR zZhet) 17
B2 5YU% WSDL A& 53llA 5d3 o] o
ulo] o] gite] 7hsslth. RMI9L sl <l E
portType Ae|HEZ tiujo]x~ mdo)| tjst ID
le|Hlo) A~z Zh=c}. a2la Zbzke] RMIe
#Jo]i= operation WB|HEE FallA A3},
input 2 output YE|HME= <z} 2 =]RlFlel] tigh
AHEE epdck <lx} 2 2lRigtel
= ERR]S message Ae|HIECA

o, S ould 2 Fx2A o] AeE AR}l i
A= types L|HECA 233k

o e

o £
r
)
2,
r
&
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<?xml version="1.0" encoding="UTF-8"7>
<xsd:schema xmlins:xsd="http://www.w3.0rg/2001/XMLSchema"=

<xsd:element name="model|D">
<xsd:complexType>
<xsd:sequence>

Root element declaration

<xsd:element name="registration” minOccurs="0"
maxQOccurs="unbounded">

Element declaration of “registration™

<xsd:element name="getProfile” minOccurs="0"
maxOccurs="unbounded">

Element declaration of “getProfile”

<xsd:element name="getSensingData1” minOccurs="0"
maxOccurs="unbounded">

Element declaration of “getSensingDatal”

<xsd:element name="reguestDeviceControl1"
minOccurs="0" maxOccurs="unbounded”>

Element declaration of “requestDeviceControl1™

</xsd:sequence>
</xsd:complexType=
<xsd:element>

</xsd:schema>

a3 8. tule]xe] XML 27w}
Fig. 8. XML schema of device

WSDL 45 A2t §, A%l WSDL A&
g Aula ZHEC Adsle] ~wS AAds
£218] 8o wela] 9 Au)Aa ZPES SOAP
XML WAA]S GET X POST HWAloz Auo]
7Psslt). 2 =R Bel ¥ GET A4
9] Zo| 5o Alghel] tigt A wiitell POST HH
= AR AR S dlo)R|e] EF& o] &3t
POST ®}A]e] WAz A Al <] Mu]x ZHES
°]5 SOAP XML HAx] Aoz Algsh=d], o]
o] ARgshe o]~ XML ~7|vhe 2% 83}
Z}. tiule]xe] XML 27|vhe Z7ke] tuje|
welnic) #eo)E]n] tlnjo]2~] WSDL #4]2] RMI

A @A AR 25 7RI tule] s

XML 27|nhs #Akg] de|iER culo]x

DE 7t} zElz 2 399 ouquqeu 71
\“AH}OL =, Unle]~ ZREalel
A AR A, tiute]~ Aleje] gl e Eo]
th o] & F8lA AR o]8 Al9] XML HXA| ¥
Al g vt uE JdEHES XML
W A7) AL wlEc) ge]a tjwle]2~e] WSDL
41| operation AE|HE, 2|31 XML 227|vfel|
A A e)g RMIel| slldsls R ESS tinlo]x~
oA Algsh= RMIS W83} ol ofslia] Azl
1:} tuje]~ 523} tinlo]~ zagle] AR oA
< 213k RMI= B tjupe|2v) 3-5o= o]83}
AA ZEAA o, tule]~ AlAlY Tuo]
Alofel] HedE RMI= s tiufe]s~ welef] o]
A ARl

a)

UE

L

4.3. AOIE
AMH|A

Hlo|EL0|E
ME g
4.3.1. CHlo|A S5
tulelxn 55 H3xls 2vlE Ao ESo9} tin}
o]~ Apolo] EE]H Q] dAdo] H ¥ Al8xle] 84
off oJal|x AmtE Ale]Ego]dl| tinle]|~e] FE&
shgsh= Axajolr)y aE|a AR AHel® tiujo] s
2] WSDL 4] 2 o]d]] w}Z& XML 7|9} +%25
ol-g3le] I3 99} 32 AxE Pk} ARgxle]
238 e §) M| ZES HTTP TREZTS
ol-gale] tinlo]lxr HEo| gk RMIS SOAP

XML #ARZE #HEgl  ~ulE Al Ege]=
SOAP XML HAA| S salsle] 43 %, tiujo]
s 5% A5E FaH Thlelaols tulols)

S5 gk A4 FlS 24k

| Smart Gateway )
‘ User ‘ Web Service Platform Interpretation | | Device Discovery || Device Control || Query Management || Data Aggregation Data Base ‘ Device ‘
1 :requéest device registratign:HTTP/POST

2 : repistration:HTTP/SOAP | 3 : interpreXML()

[ 4 callDeviceDiscovery()

5 :requestDeviceRegistratipn

: resultRegistration

7 : callQuery

anagement()

ration()
file in TBL_DevicelLis|

8 : queryGen
rinsert Device Pri
10 : creat

BL_Device

—

: resultDiscovefy

13 : generpteXML()

14 : registrationResponse:HTTP/SOAP|

15 : lesponse device registration:HTTP/Respons

a7 9. tulelx 55 At
Fig. 9. Procedure of device registration
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11 : res|

ultQuery
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Smart Gateway )

User Web Service Platform Interpretation | | Device Discovery Device Control | | Query Management | | Data Aggregation Data Base

1 : request device profik:HTTP/POST

2 : getProfile:HTTP/SOAP
g / |3 interpretXML()
< 4 : callQuery|Management()

8 : resultQuery

5 : queryGengration()
6 : select Device Profile from TBL iceList

10 : getProfileRegponse:HTTP/SOAP
11 : response device proFIe:HTTP/Response
8 10. tule]~e] Zwall Ay AA
Fig. 10. Procedure of device profile provision

o] %, 2vtE AP|ESfe]l= dlolejH|o]~o] Tiulo]
22 B|AE Ho|Ee| 553k tle] o] xRule]
AEE 8A3ka, ek tinle|2r) Al 7)ol 3l
< 739, A dHele] 31 918k tiuje]x HlolE
S AAE} gE]a oldl Wik Z3}E SOAP
XML =AA] Helz= gAdste] ) Au| s ST

4.3.2. CjHjo|A Z=zolel HiE

tlufo] 2 23] Ay Al AR} tulo]
28] AHE RIS, e AvtE Ao Ege]d]
o o] W tiue]xe] ARES Elstaat
3 o o] 83l AAE 18 103 2tk AntE A
o]Edo]= SOAP XML "lIAA|S &4 ¥, tiu}
ol ZuIRlS FRIsh] fsiA HE wiyAHE
7les -S4 dloleulo] el A TEhch tuto]
5 Al tule]re] Zwalel ARE jH3)
7] witel dloje{uo]~8] tluje] s 2jAE ol
ANA Tute]x~e] IDE o]83le] HEE /A,
Ar|zs ZEA Adgiel od o] @2 tiu}
o|~0] ARES Flslual & o o]gsl= HA}
2 18 109 #th 2~vulE Ale)Ege]:= SOAP
XML "AAIE dAgE F tute]x ZRaielS &)
1] fleiA Hy WUAME 75 S
oJgfulo] el ) tule] s 55 A A ¢
Hjo]xo] Zaulel HwE QlHFY7] ujitel dlo]E
Wo]0] Tluje]x B]AE Ho]HolA tiulo] g

IDE |83l ARE 84, 9 Al FFA

)

9 : generateXML()

7 : respohse SQL

= g=s

4.3.3. Cjdjo|A MA HE XS

tjo] AN AW AlF- Ax= F 7R AL
Zaj4] 9 A SEA AgEeh 213 118 T
vlo]o] AlA] A1 Al o]t tluje] s 55 A
A 7Fsgk 7L 52 7hsRE Aol 5714
0 F2 A ARG R, 2vtE Ae]Eg el |
olg] olzze]Ale]Ad 7lee] o] AXRE 3%k

tlo]e] ojze]Ale]Ad 71e2 A wUAHE 7|5
< 3Z31] vlo]elE dlo]eH|o]0] tinle] Hlo]
Eoll AA] ARE AL AAgc) 223 ARl o
Hlol2s Al AR 8 o] 3)& 79, 2vtE Alo|E)
oli= 4] A¥|2 FAES 534 SOAP XML HAA]
= Al 2 ek g MUARE 75s 353
ol A WUAHE 7]5-2 dlo]efmo] 0] tinfe]
glo]E8-2- Fallx] AN AHRE Wiy, o] AFE AntE
Alo]Egllo]e] <lejzelelo] 7] 5ol HPgh) o]F
lE|Ze]Hlo]d 7% SOAP XML HAA|S XA
sle 8] Muls ZeEoel Akl

4.3.4. tjefo|x Hlof

2mtE Alo| ESlo] & o]-83F tiufo] 2 Alo] Aaf=
2mtE Ao]Eg o] Wje] wl tjujo]AE Alofdl=
Aoz 77 129} 7k tiulo| 2 Alo] Axjol|A] A~
e Alo|ESe]= tlufe]x Ao 7|Fg |83t
RMI¢} tlujo] A~ WAt Alo]e] wis) W E 3elg)
th o] & S3lA tute|29] Ao Wl AEE sEka,

2 AE o) delelulo] o] thulo] s 2 ik

21

www.dbpia.co.kr



ot
H
ofgt
)
£t
ﬂ
r—{n

=14 *13-01 Vol.38C No.01

Smart Gateway )

Web Service Platform Interpretation Device Discovery

Device Control

Query Management Data Aggregation Data Base

| Device |

5 :request device seng_igg data:HTTP/POST

6 : getSensipgData:HTTP/SOAP 7 interpretXML()
I: 8 :|callQueryManagemgnt()

loop Data Aggtegation Procedure
1 : send device[sensing data

2 : callQueryMahagement()
:|3 : queryGengdration()

4 : insert Sensing|Data in TBL_Device|

-

12 : resultQuery(]

9 : queryGenefration()
10 : select Sensinlg Data from TBL?gvice

<
-t
3 : generdteXML()
14|: getSensingDataResponse:HTTP/SOAP

15 : rejsponse device sensing data:HTTP/Response

S8 11, ciulelse) A dlole] AT A

Fig. 11. Procedure of sensing data from device

ool Agsle] ol Tulels mmwile] A
AR WA, 1 A3E dezeHeld
AAHA A Ap) ZeEe] SOAP XML #4143
Aow Agak,

V. CHIOIA 2 MHIAQ| 2AAEH0IM HIZ
HZHLZE

AAER0|M HE HFAUEF
SOA 7]8ke] 4] AMu|2e 7F Au|=8] zjARSA
< =°o7] $I8lA AMu|~E 2Es) dla, ®E3s)t 9
AU S F3ke] AR eA|~Edo|l S AlF-
g} Au|a eA|I~EHolAdolat kgl Au|aE

g 11 : respqnse SQL

A3k st shte] AR AMulaE Alwse
715 2 us ouisic)l gy @Rl IoT 339
tloksl tlujo]l A2 o] 83l A AE 7]Eo] € A
H|~o} B3tslel Alwalr] $13F whe] des)cl
ujeba] tiajel s 4] Au|zo] oAl el AlF
25 AFs] S1E tufel~
= o]£3l tulo]la 9 AH|AESL Ao w A
Fehe 7lsolth a3 132 eAl~Edeld Al

AAUSE o83l AlgEe tulelx 4] Au]x
55 o83 Au Fetude]ds E3g Aok

B EeAE 2vlE Alo|Egle] 2o1%Y /]
o] eoAlzEeld WAUES FaA 10T A
29 2AEYE AT

Smart Gateway /l

Web Service Platform Interpretation | [ Device Discovery

Device Control| | Query Management | | Data Aggregation

Data Base

| User

| Device |

1 : request device control:HT[TP/POST

2 : devicgControl:HTTP/SOAP 3 : interpretkML()
I: 4 : callDeyiceControl()
.

5 : checkRmiMap()
6 : requestDevigeControl() -

>
7 : resultDevicgControl !_J

: cpllQueryManagement()

IF 9 : queryGengration()

I 10 : update TBL_DeviceList set Device|Status

12 : responsepeviceControl

13 : generatpXML()

14 : deviceControlResponse:HTTP/SOAP|

15 : regponse device profile|

HTTP/Response

O8] 12. tujela Ao Ax}
Fig. 12. Procedure of device control

28

11 : resultQuery
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SOAP ~_som

Device
‘Web

/__ Service
SOAP /

Service Collaboration

\ SOAP
Device
Web

Service

Web

Service \

‘Web
Service

SOAP

Device
‘Web
Service

w

a7 13, tiuje]a  Au)xe] Mula FeEir el
Fig. 13. Service collaboration of device web service

H =Rox] eA~EHClA AT WA
nlo]s @ HAESLS Eg) tinlo]|xe] ARE Mt
o7 FARL nE 2HAES) § tullAE &
of ARERPZE AdEgh tiufe] T Au|2 Yo
HESZR A2 A%} e|a o] AAddle A
Hl2s APEHERA), the Au|e] AERS 9% =
AFEGA), 2Elan v AujaE Alsslr] 93
A7) S 7L Sieh ARSAF mas IR
2mtE Alo| o]}l A% tinlo]no] 2]l iEo|A
A3k tule]l~E Ad9ska, AEgE tule]~Es
EgA, A4, ooz oddgh) o] IoT ¥
7ol tufelx S Myl S ER|A7F A
uf, 2o 7bzke] tiulo| 2 Afn]|~E Alsjgich

pe]
=

o

o
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H

5.3. ClHjo|A A MH|ASl AAEROIM A=
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o H
trle] A Mu]ae] eA|AEH]HL AntE
Aol Ego]e] AMulx~ 2AEH 75S FlA AlF
sh, eA|~E o] ARk oWIE W5 7|
< F3A ARRELE 2rtE Ale|Efe]o] Au|~
SA~EH oA Hu]~ eWHe] VEY =] i
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I3 15% Anls enjdle] vESY = S o]
G3le] ~utE Alo|ESo]e] Mu|x ~AEH 7
S 58 gnjols 81 Mu]l] A oflejr}. ]9
Ar)es exHlo] WES 0] FAF tl2 A, tinjo]
2 8 Mule] eA|I~EHo|AL ZHke] QHAE
o] 4] Condition?} Interval®] Zk=} wlakAlS- 7}

Mobile [ Tablet Web Service
y ]

1 J5P [HTMLS) mcFund?D::UY Zigbee Communication Unit

XML{SOAP) / IDBC XML{SOAP) / IDBC Bluetooth Sensing Unit

" Wi-Fi
HTTP J2EE [EJB) HTTP J2ME [ J2EE HTTE Control Unit
(POST) (SOAP) ) )
DPWS M g DPWS M
TCP/IP (JDBC) TCP/IP (JDBC) (Extend)

Data Base Server

User Profile
Service Profile

ma ateway
Profile

T2) 14, Tl g Alze] AsH oA
Fig. 14. System architecture of device web service

Data Base Server

Device Profile

I_ RMI List of Device
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a Service Overlay Network
ice3
User Dévice] (eg .n.w‘
ondltln Device
mler\ml) (condition)
(inte) (lnlerwll
Objecil
(trigger)

Device5

Device? (condition)

(condition)

3% 15, tiule]x < Au]xe] 2A|~Edo]A o
Fig. 15. Example of orchestration for device web service

o} Zb ARSAPF A&’ 2AET Au]eel] ot
thefgh tuo]~E giofx] eAI~EHA A
= Xﬂ;‘g‘?ﬂ‘:} Objectl> EZ|AR sAsk=t], ©]
E PEH| S25E= A QB AE] Condi- tion
I} IntervalS TIRH}) TJelw EvAs EX =4
(Condition)l| &J3}4] Interval®] A|ZF $of T3 <&
HAES &3t} AvlE Alo|Ego]] oulE 3}
E8]8 Eg|Ad oA d4x evAEsL A=

L BAES Conditiond} Inter- valel] 2&]aj4] c}
LHAEES gE3lo] Au|n 2AIEH | 555
1’43}0] =5 SRR Alsgitt

2

£1>

L

10 joi'

ScheduleServices
- userlD
- responseURL

Trigger

- Condition

- Interval
- nextDevice( ) —f12| ObjectService
- mnDevice( )
- Condition
- Interval
- nextDevice( ) —13 ObjectService
- mmnDevice( )
- Condition
- Interval
- nextDevice( ) —>| ObjectService

- runDevice( )

- Condition
- Interval

- nextDevice( )

a2l 16. Aula 2AEE 7159 Aula eAlsE e

=
ELIS 16. Service orchestration structure of service
scheduling function

a8 162 /HHP‘ 2AET 71se] Aul oA
2E#olAd x5 vJeRY ), ScheduleServices &
s FElA iﬂ]@‘%} Au]~E A%} Sche-
duleServices ZeH~= userIDo} 2AE AW}
B4 @ 5o g5t WAAE AET 4 Qe
responseURLS-  %3kgk}. 18]32 Schedule-
Services % 25 Trigger 25 E3Shed,
Trigger 222~ Condition®} IntervalS W42 7}
Z|m,  nextDevice( )& S¥dolxdesr 7xith

30

nextDevice( )& 58 <14% ObjectServ- ice=
Triggere} 5AUgF Z=ll~ x| 712 runDevice(
)& esfdloldon EPAT 7 usel esfeel

T 2. Al 2AEY FReAe] W 2 eujyeld A
9
Table 2. Description of variable and operation in service

scheduling structure

Default
Variable/Operation Explanation erau
Value

Telz 4 A ol &R AF
userID 221 ID [int] 0
P A ] P O e
Zl+&= w|A]#]9] destination URL | NULL
[URL]

ool A Az S e
Condifi | (eBAEZE wlmedilzl, A

respons
eURL

on |z o= s =z | OE
[Boolean]
tule]~E Adlslr] e A7k 7k
Interval | A2 2 % w9z F2}+ 0

[unsigned int]

ObjectService F~F TE3H=
nextDe | . °
. Lj#e]Ad NULL
vice( ) .
[argument: reference point]
runDe tuto] 28] RMIE 33 2.9
TPV ge1a NULL
ice( )

[argument: reference point]

3 294 Condition®] #te] t]ZE<l FALSEH
749, nextDevice( ) 5= TR Rerh wReF
Conditions FAX]o 7 AAF}X|] ¢31, TRUEE
YT A% shlel cplelash AwE T
271 As¥Icl Interval®] Fkol
runDevice( )7} AdE F
nextDevice( ) FhlE A=y aE|a
runDevice( )+ T]ZEE7} NULLSlH|, w9
ObjectService Ze~2] runDevice( )] Fte]
NULLZ AAHc} g=la 2t Ale]edge]e] o]
WE FWE2 Trigger FH] Conditione] F71
A3l 55} ScheduleServices 2~ gl A~®Bl~9] ¥
Hidrw AR W dHolEE 7 AL qlen, <2
BAE ghol U dolelE e slse]
Z71%)o] TRUEZ} & 735~ Schedule- Services =
o A B AE F2A]ZIC) o] nextDevice( )oll
gk ObjectService ZeH2e] Condition F714]%
ObjectService Zl|2~ Qlx®lxe] HHAE ol
£ W5 el Agste] e Tl @ A
220l gt oWl EE A4 E]le] 7hs3lch

nextDevice( )=
tEEd 0 A
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54. MH|A AFIEZE 9IEH ADIE AH|O|ES|O]
o XML &4l

<7xml version="1.0" encoding="UTF-877>

<definitions name="ToT"~
targetNamespace="http://220.67.124.148:8080/wsdl/ToT™
xmins:tns="http://220.67.124.148:8080/wsdl/ToT"~
xmins:utype="http://220.67.124.148:8080/typeTo T~
xmins="http://schemas. xmlsoap.org/wsdl/”
xmins: xsd="http://www.w3.0org/2001/ XMLSchema”
rmins: http="http://schemas.xmlsoap.org/wsdl/http/”
xmlms-mine="http-//schemas xmlsoap org/wsdl/mime™>

<message name="smartGatewayIF_schedulingService™
<part name="Tnt_ulD" type="xsd-int™/>
<part name="String_URL" type="xsd:string™/>
<part name="Struct_Trigger” type="utype:Trigger />
<part name="ArrayStruct_ObjService™ type="utype:ArrayofObjService />
</message>

<message name="smartGatewayIF_schedulingServiceResponse™
<part name="Result”™ type="xsd:string™/>
</message>

<portType name="smartGatewayIF >
<operation name="schedulingService”
parameterOrder="Tnt_ulD String URL Struct_Trigger ArrayStruct_ObjService ™
<input message="tns:smartGatewaylF_schedulingService™/>
<output message="tns:smartGatewayIF_schedulingServiceResponse™/>
</operation=

</portType>
<‘-‘deﬁmt10ns>
a8 17. 2vkE Ale]Ego]e] WSDL A
Fig. 17. WSDL document of smart gateway
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<Tzml version="10" encoding="UTF-§"7>

<envEnvelop>
<envBody>

<tns:schedutingService>
<Int_ulD ssi-fype="nsd:int">1234 5</Int_ulD>
<String_ URL xsitype="xsd:string">http-//220 67 124 147-8080/ToT/pushService</String_URL>
<Struct_Trigger href="2Triggerl"/>
<ArmrayStruct_ObjService href="2Amay_ObjServicel />

</tns:schedulingService>

<Stmet_Trigger id="Trigger|" xsi type"utype Trigger'>
<Cund.itmn1 xsitype="x: =" >Date currentHour</condition 1>
2 xsitype=" g —, 1>
3 xsitype="xsd:string">06< 1>
<interval xsitype="xsd:int’ “Q<intervals
</Struct_Trgger>

<ArrayStruct_ObjService id="Array_ObjServicel® nsitype="utype:Armay_ObiService[3]">
<item href="#0bjServicel"/>
<item href="#0bjService2"/>
<item href="#0bjService3"/>

</ArrayStruct_ObjService>

<item id="ObjServicel” xsitype="utypeObjService">
<devicelD msitype= 0.67.124.148/smartzateway/tempObj 1</ devicel D>
<methodName rsitype="rsd:string">getTemp</methodName>

<interval xsitype="xsdint">60</interval>
</item>
<item id="ObjService
<devicelD xsitype='
<methodName xsity

sitype="utype:ObjService">
tring">220.67.124.148/smartgateway1/gasObjl</devicel D>
distring'"> getGas</methodName>

<interval sitype="xsdint">60</interval>
<item>
<item id="ObjService3" xsitype="utypeObjService">
<devicelD msitype= tring">220 67.124.148/smartgatewayl /smoke Obj 1</devicel D>
<methodName rsitype="rsd:string">getSmoke</methodName>

<interval xsitype="xsdint">60</interval>
</item>
</envBody>
</envEnvelop>

712 18. SOAP XML #AX]¢] o
Fig. 18. Example of SOAP XML message
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