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ABSTRACT

Design and Implementation of Actuator Web and
Middleware for Controlling Indoor Environment

Chen Nan
Department of Computer Engineering
Graduate School

Jeju National University

Recently, through connecting physical and virtual space, the technology
such as CPS (Cyber Physical System), IoT (Internet of Things), WoT (Web of
Things), Sensor Web etc, has been researched for providing the various
intelligent services. In particular, research of sensor web that indicates the
status of real-time context information collected from various sensor of
sensor network on the map is advanced around OGC (Open Geospatial
Consortium). Sensor web installs various sensors that has a computer function
on artifact and natural object, and manages real-time context on web using
conception of SOA(Service Oriented Architecture). Recently, OGC researcher

interests not only on outdoor, but also indoor sensor web standardization.

[oT means network of network that provides a connection to every things.
In addition, recent IoT technology is developed as a strategic industry in
major countries of the world such as Europe, China, America, Japan, and
South Korea. The aim of IOT is that the interconnected objects, which have
these own addresses based on standardized communication protocol, connect
to the world-wide. In particular, IoT architecture, communication model,
appliance of business model, mutual and test model construction etc.. are
advanced on the 7" framework program(FP7) in Europe. Sensory Neuron

sensor web i1s required by connecting internet and sensor that collects real-

XV



time context information for constructing the IoT. Motor Neuron actuator web
that provides intelligent service by controlling an object and environment of
the world is needed. IoT system development, that links space, object,
internet and person through Inter Neuron which interconnects actuator web

and sensor web connecting physical and virtual space.

Though this, It is believed possible that we can provide intelligent service
to humans through the interaction of the production and consumption of
information in the physical and virtual worlds. In this work, we present and
develop the structure of indoor sensor web and actuator web of Open API,
and we propose [oT structure around service provider and application server,
and finally, we design and implement this system. For this, we develop indoor
sensor web using GIS server and application server. Service provider
provides the various real-time context data and indoor sensor web manages
this data. Then, it is possible to work easily with other systems by providing
sensor node and map information to service provider to place a GIS server so
as to be differentiated from structure of the sensor network existing. We
design and implement middle-ware and actuator web that controls indoor
environment to target appliance in smart home using sensor web structure.
Indoor actuator web connects actuator, middle-ware, and service provider.
The application server can verify and control the actual work status of
actuator on web through application server. In addition, using context data of
indoor sensor web and actuator control function of Actuator Web. We design
and implement [OT system that can adjust indoor environment. For this, we
consider IOT, actuator web and existing sensor web technology, and
construct environment that link sensor web, actuator web and [oT around

service provider and application server, and evaluate the performance.

Through this research, it 1s expected that we can control various things
through the application server based on context data collected, and monitor
the behavior of people and objects according to space and time, and provide

convenience to human by recognizing a change of indoor environment in

XVi



accordance with the ambient conditions in real time. It can also be used to
analyze specific context based on sensor and supporting decision of human
through visualization of data, and supporting autonomy optimization through

auto control in indoor environment such as factory, building, and home.
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2U2 wHdle] Au2E fAul =g st
o] skt HZolE olH e AlmvF B2 2 Y A
# a2 v A3 k. SOAP 7|¥he] A~ A
A5S 98k AlZHE wbde] RESTful $A]

& MTAENA £4A dolEE AFs] 9
wreteh, S el A SOAP 7|Wke] IAul 2~ AuaE AEs
=S 9lste W3Ce 9474% FZ g @ zhoj Qx el
. RESTful §§AH2=%= 7|4 Buhke Abgho] o]sfa}7]
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<?7xml wversion="1.0"7>

<scap:Envelope
xmlns:scap="http://www.w3.0org/2001/12/3s0ap-envelope™
soap:encedingStyle="http://www.w3.0rg/2001/12/scap-encoding”>

<scap:Header>

</3oap:Header>
<soap:Body>
<so0ap:Fault>

</=s0Bp:Fault>
</3oap:Body>

</3oap:Envelope>

1% 1 SOAP HAIR] &

SOAP(Simple 2 HAE Access Protocol)= FFetsh 7] wWHE 2 & F o]t}
bt A SOAPO] dA] ITHoFlA W&t e F 7HA Z2EF
HTTPS XMLS 7|9to 2 ity 28 3 o|7] uitojt}. 1A o] 7]&S A}
A “obF A} Ve WA ¥ Tlwelth” gar & 4 Qlvh of7]A JRAIE

7€ SOAPE F8) $EF UAu2 ulgolth SOAPS Au| sk Hald &4
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I FxY9A7F WSDLE 3 71sdrh. SOAP T9% #F 7|MS Agato]
AR gg 944 2 g Zzadgy 7ER At S8 Aol BV E

A3t} 19 1= SOAPS HWAA] FXxo|t},

REST(Representational State Transfer)©= %492 UEYIT A|AHS 7]

st} “Web &8, REST"7I'd2 #HZ% Roy Fielding BHAF=<mol Al AltstAl #

oo

Kb}

REST= & MBS 4 A zxdo] fxfolrt, ofd =4, Ags W=

S8 el AAl= RESTful ot}

Ol
S
rir

Web &8l et 7bd F2e RESTHA2 Seto|dEs Au Ato]o o3
E

RESTE 7dzto Al oldl7F €1 =E HTTP/HTTPSE A YsteE Setoldd
E/MW7} REST Abg&o] 7besltl, 29 SOAP #e A$v ZE 52 =g
EZ(TCP, SMTP 5)& A& & 2t} ¥ 12 SOAPY} RESTO] #8374 H]
o]t}

off
|

T
=

% 148874 vu

REST 48 97 SOAP 4§ @73
] e Ad R S
Shels] P 44 A
B 8 e Al

2. A HAF L HJEHAZR
PMV+ Predicted Mean Voteo|t). =, o= HAF XS5 PMVE Q1o &
ol tigk B7F X grolt}, )it Abgre]l =% x| e] Hd ol Seolth PMV
1
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AAY & FFEE VIvtew Abgre] 77HA dibE WUbebe Algrolth. A
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PMV =4

PMV = [0.303 - exp(—0.036 - M) + 0.0028]
-{(M-W)—-3.05-10"%-[5733 — 6.99 - (M — W) — Pa] — 0.42
-[(M -=W) —5815] —1.7-1075-M - (5867 — Pa) — 0.0014 - M - (34 — ta)
—3.96-1078-f, - [(tg + 273)* — (, + 243)*] + f - he - (tg — t)}

¥4 1
ty = 35.7—0.024- (M- W) — I
{3.96-1078 - £ - [(tyq + 274)* — (T, + 243)*]+f, - h - (tg — t.)}
4 2
N {2.38- [ta — ta]%25 if2.38 |ty — t,]%2%° > 12.1- /vy,
Tl 121 vy, if 238 [ty — 1025 > 12.1- /v,

4 3

B {1.00 +1.290 1y if 1y < 0.078m? - K/W

<7 11.05 + 0.645 - 1 if 1y > 0.078m?2 - K/W
T4 4

T2 15 2 1A= PMVAISE Altsis Aol o] 21504 7t
getr g ofnl= thed Zoh A4 M2 diAREolal ©@9E W/m?olth Wi
2 71 AUA A G W/m?olth I3 %9 ddsEor G E m?«K/W

ojth fue %9 WA P AF olth ti= F7]9 LEolA 2 HAEAEE

olm @9z °Colth v, & Al F7) FEoli 9l m/solth R £3719

Aoz Fe= Rolth hes WFEALY Be= W/(m? « K)ot tg2 %O
EHLEol 3 gl °Colt).



¥ 2PMV R AH &

PMV Index State
+2.5<PMV=<+3 Hot
+ 1.5<PMV=+ 2.5 Warm
+0.56< PMV<+1.5 Slightly warm
-0.5<PMV<+0.5 Neutral
-1.5<PMV<-0.5 Slightly cool
-2.5=PMV<-1.5 Cool
-3<PMV<-2.5 Cold

PMV#E2 #£2 740 &= AFEEY EE AA

o} o] A9 VFo R Aol Azt
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PPD 2]:

S K
M
)

PPD = 100 — 95 * exp(—0.03353 * PMV* — 0.2179 = PMV?)

T2 5= PMVA|FE o] &34 PPDAFE A= Aotk PPDE PMVA]

ol el ddaAS et

PPD

80 -

60 —

40
30

20 -

-4 Il 1 L 1 1 L L

-2 -1,5 -1 -0,5 o] 0,5 1 1,5

a9 2 PMV# PPDe AP AA



a9 2% PMVA|S, PPDAS9] #Alelty. PMV7E 0Y o PPD+ 7V e
QoA YFo 2 HAXH PPDAGE AHXIT.

¥ 3PPD A= AH &

PPD Index(%) State
5<PPD=10 Comfortable
10<PPD<51 A little Comfortable
51<PPD=<93 A little Comfortable
91<PPD=100 Uncomfortable

ET(Effective Temperature):= <A 3H7H 9] %9

i oIt K3
& Fh, HYd T 248 nedn ETE 37|2xnt xod 99 ok o
A

37—t

h
Ty =37 — —0.29t><<1——)

1 100

0.68 — 0.0014h + A
A =176+ 1.4v"75

54 6



B 4ET A+ BH &
ETA%(c°) State
4<ET<8 Hot
8<ET=13 Warm
13< ET<18 Slightly warm
18<ET=<23 Neutral
23<ET<29 Slightly cool
29<ET<35 Cool
35<ET<41 Cold

3. 71 T7-&A Aol vEd

SAMET(s)

‘ Application 1 | : Sentire middleware

|

UETy ary

control
T

.
i
1

‘ Application 2 cortrol SANET management
| *Resource Optimization

‘ Application 3 | «Qol management
Result «Query management

+Data processing

‘ Application n |

>

'
v__

v

Application layer Middleware layer SAMET layer

1% 3 SANET A|28® &

el 1 32 AlAel e AR UES AR SANETH A4 dloly 43

7 A AE FdEtE vEACIQ] Sentire WEHO Y] AlA~® FRE UE
et Sentire HlEdol= &89 Aot Ao HAAE Wol SANETS +5AE
AoetAy AMEREH A4 doles 7P Hrh o714 SANET AJ=g)e]
ol X9 dYFR A dgEFs ddete AddgResource
o] &g Alzdle]l gk ZEAS H9  AH2(Query

management), AJE HolEHEZHE Fa3 5SS ot A AL AlA
dol® A 2](dlX data processing), TFBE T oo dlolE H& AlEs]
el AAXE FAsE S ddske BEY d #E(Quality of information

management, Qol), 3742 FAHoly ¢Ho SHFES ATt FeAY HEE

e

management), AlA]

9



G3dstE 75 #E](Actuator management) 7| ES gl | okstt}. o9} ¢ E
o] SANET Alz"lo] nEdgojs dukxel HAFd AHugdel 45 25 714
(Interoperability), ) &84 (Reusability), 3+ A (Extensibility), -4

(Adaptability) S =5 7FAoF stoh[16].

SANET application(S)

Query result,
Admit/reject decision

Sentire K]

framework Query,
Device instructions

manager |
Interface

Admit/reject Queries Oevice
decision ipstructions

Query result

Querie:

Sensor manager [*

Data manager » Actuator manager

Device ipstr.

Resource manager

Query

< P N
Sencor datz Device inctructions

Resource data

Sensor and
actuator network

1% 4 Sentire ZH AT HloE] TE=

9 29 4= AAMeE FEA UE]AS SANET 88 Abolol A Sentire 7

2 ¥ 7153 deolEe 355 yekdt. SANET &89 vE9)

olo] AAS IdstE Interface manager(IM), /HdA7F AslEe FEloz do]
8 A 7' k= Data manager(DM), AlA et 58] 29 #dE &
F35F= Resourse manager(RM), AlA, ActuatorE2] FAI &2 a8 Aoi3)
+ AlA manager(SM)9} Actuator manager(AM) X W E+= Sentire Z#H LA
o A A # o] &S dlr}, o]F Actuator managers SANET &&o|i} dHlo]E
o] #AZHE RUIA = A W (Device Instruction)& W} o S5
£ AloJgtt}. Sentire PlEHUANA 2 AXEAE It dolH TAlS $18) AMgshe

WA o] Fefel= ofel 1 5¢9F o] a&H< A& fl@l priority, time
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stamp, sending manager BE7}F o] Ut} HEF SANET &4 Hule=
Sentire Query WA A¢} Data WA A= H2d 725 7HAH 5 E5 A<
XML ¥4 2A#4 Ed(Document Object Model: DOM)E A}g3te] whS5o] Rt}
[15].

Sentire queries & Data Message Header fields Data fields

! [ \

Qol
— Data Pe || requirement Query & Data

TI9 5 Sentire FlEHo19] A HAZH oy HAe F=

4. IoT 71&

Fr&shs AR QIzte] wEo] W HolHE 7had
AX I F2 o] FAT kx|, mee] el = FHel Ak A AR
= AAZF 7@ AEAE AU MG AFolold Ves well A AR
, ATFE, B4 7leE F8 ArAe B A dZ2dge
o SRE Y AHro) Aik/aniate] Ads @ & Aeorh olE dAdf,
AHZ o1E ¥l(Internet of Things: IoT)olg}t 8t o] mjgfo] A2d 2] &&

AL, ada A FEE Ve AR o

i
*x
[-'0
L

[0TE Bl Abgha Abgh AT AME, AME 3} AMEZLY] B4ld A5aE, 1
g AR FH7F 7FsAAE, A7k asdEe] B9 $HARE deo =2
AAel dEs U HAsE 4 don, Ee A ~E ~sRT) ARans A
sHA st=F 3to] Al 1Y) flo] &S AEH o ST 4 A HrH[18].
53], L 2~vutEE] AXES o NEZE AHAE FEI AAH, T =

o] AsstEo] AU APyt wol 7[Eo A EId AMEE
Aol ARE ATFoam Az Auz AYA FAo A 71T o=

o



NeZe odg BoR AFHa gtk dA oy AueS F&HIA e
=S A AAHeR ofFolxa Jloen, 53], F¥, T, =, v 59
Trell Al AAdor 8 Farv|er AAste] rbH 2YolA] HEEAS AFE A
gskar gl

H

¢

[oT7]=& EU, =, "=, 4, = 5 AA F9 o7telA d=fdgde
FAs7] A8 M=vHAR Ad AAs
ol e 2 178 [oT ¥ 3 TRAE 2 A5 F3ko] #alo] AvRE
c}.

e

e

¥ 520109 43 =<l Internet of Things(IoT) ¥& EU T 2AE

A a7u& 471 713
2o AA e} 7P AXES AAsE =¥ UEYI 7wk | AIM UK, ETRL UoB, | 2010.06~2012.05
GASAGRAS?2 | +xZ o8y, B4, %“ , S, vlsr Tke] wAl 9 | Yokosuka
AANE 7%
duiti= Alxwl Hulol A B HAFE, A YEYIR FEld | SAP  AG, BOEING, | 2008.06~2012.05
CONET AFYEE stUE St A2tk g5 4 e 74 | Schneider
& 7%
EBBITS [oT7]%3 vlzys Ryl 53-8 93t FIH/AE/AFEAF | SAP AG, TNM, CNET, | 2010.09~2014.08
o] gl B AHErlE AT IN-JET
BLLIOT KSB(Knowledge-Social_Business) &4 7]%o] [oT %3 4 | Polymedia, Fing, | 2010.09~2012.02
@ md o Y E9E vE INRIA
[oT-A [oT ©d, AMuj2 3te] H5534d AlFS 98 oT o71814 | VDI/VDE, IBM, | 2010.09~2013.08
° W Ee ZgEs|e AT Hitachi, NEC
[oT-1 o] @2 BEEHo AFEe gd 0T 7IsE59 5% 7€ | U. of Surrey, Ericsson, | 2010.09~2012.08
? A7 % B A7 87 7% NEC
loT &£F49 A, HA, AvAMY 59 AFsE A3 | Siemens, EMIC, CRF, | 2010.06~2013.05
IOT@WORK | Plug&Work7l% 3 [oT &F47 UEH A tAEY 7|& | CRS TXT
A
SMART IoT 71& 2 $89 5% % H2EZE 93 =4 &) 9] 2 | Santander, U.  of | 2010.09~2013.08
SANTANDER | EHW= 3 Melbourne
SPRINT [0TE $1% COTS 7|ute] AZES Y ZHFE 53 7|& d7 | EADS UK, IBM | 2010.10~2013.09
ISRAEL, Elvior

EUE 20073958 201397HA] 8% = A7 Ty A9 22 23(FP7)9

A ARZA7]%(CT: Information and Communication Technologies) &©Fol|
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FP7 AA Fde] 64%° ol2+= 919 w25 FAstar o™ [17], EUY ICT
Toke A HEHA B Mujx QIED, 2Ry AXUE 3l A2d 5 F 8
Mo Z=A3A(Challenge)® TFAEC. oTHT EZS =d3A] 1(Pervasive
and Trust Y E$ A and Service Infrastructures)e] 77§ A|F-3A & shrtolm,
90 d -8 2004 37+# D4(Networked Enterprise and RFID) 945 w9389
d RFID 99+ ZLFo] F=3ka vk oT A7 EelA s 200795H F 2770
o] RAEV 3 dnm T= 3 Fo] dow, FInES(Future Internet
Enterprise Systems) ¥ IERC(Internet of Things European Research Cluster)
9} Ao Fej~vy Z2AE(Clustering Project)”7} 70 T2 AE 7+ dd o9

F29 999 ® 5% 2010d F8 F9 loT @3 EU Z2AESo]n, [oT

v

o}71ElA, Eal m,
sop el 0T 77k AAwm gleh. 53, 20113 10958 Azas] =
[ERCY] 10T6 ZEAENA = [0TE Ad3t7] 93 718 MEYJAZA IPv6E

Aesta EPC MEAAE T3 td ol AH YENAE FFS] fstel A

1, W=y md A8, 59 LAY 2E TE 5 0gw

Hl 2~ A3 o}7|EXE AFE o AHo|t}, [oT6olE A9d, ZTedr o =9 &
49 W diga A4 7, 7dE FEOE HAAAYe] FAEY, SaoA=
KAIST7} zhed st o A o],

Tool M= 20114958 20159744 8= = Al 122 5= 570d A5 Al
g5 Foto] IoT=Zet 2 & A= 5o wid 4009 98 A= T
o So 5d AT A A AN H ZEAES @dste A AT
(Perception Layer), &2l 1xgt5 #Al¥3l= &4 AT (Communication Layer),
& AS(SE Layer)o2 FA4HH, QA AlFdAE=
IC, A14/MEMS, RFID, 99#|T]= & Egojel e AA/Z2 A 714, S A
SolA= 3G/4G ol s s IPve 7IRke] Al UEL A, RFID/USN &%
71, & ATAAE nEddelE 23 S E HFY, &vtE 18 =(Smart
Grid), A53% 1§ (Smart Transportation) 59 && A|2H 7|& A5 73

gt

& AMHl=E AEss

olo
o

vl=o] 7R AE] (NIOE 20251d7H4 =7Hd Aol 4&S vA= 6
U 7l&EF StURE 0TS XA 0T 7ls /e F8S tsta o, di
o] A= UID(Ubiquitous ID) AHE T4 o2 uCoded} &8+ A4S dut 4



=, A 82 7], do

_—

&k EHol~ A 7|4 5 loTol 83 a4 7&EE
S A star A} [17]. =2 20059 FE USN(Ubiquitous A HELY ) A
Fa AGHE Auj= Qxe FES 93 Vs AFE

v}

A8 ko, 20099 WEEA1Y D3] 7HAFEE4I(M2M : Machine-to—Machine)
79 = 7| EAE[17]S HESHHA 0T 2L =2 dxeg &5 7|9
#Hd At B3 o] FolAA frk. WA AREAY T AzeE AT F

= KT, SKT 59 o] s eiAdAa=e FE=2 AiAI g o] A= glem, o
of we} Fhed EH(BeN), IPv6, 2G/3G ol 5%l AMu|~¢t e ELT ¢l
Zatol] et 5 2 7|Es AGyp Fs] o] Fojx|an it}

i

0T AFZES U549 old4d HEYAR dZHY 1 AdHHAol~%E o
Fatth, AR AZE Y #HHAME oTE thdst LXZEYY 7VEES
f%h. EBadAe 25 T 8% VEoldt ddEE VEEA AMEY I
of wet gk e 9 AA, A=Y AEE BAE] 913 wEH o H, A
TS 95 F8 A dAdste= AFEe] $(Web of Things: WoT) 7|=E°l o
sto] Aotk WA, oTe F8 74840 A== 22 AdAFA el 44
ANA FEH= SFAAE AFHEH oME F529] Tiny0S ¢ HE ~d=
Al st Contiki =GAA7F thizAolm, FH<tol= Sun Microsystemsol A
Squawk 73S AFE3ste] JavaZ|Hto® A -=E sfuksitt. o]e) ¢ Eof
Hla A zplo] FRe 7P A FY 2 A &80 @ = = SJAAR
H 729 LEAL 22X EY Y FYEQ] Android7t T
Android@Home X ZAEA <QFE dAAz T ZHA
Developmentplatform)< A|¥slo] dAAje] AntEE g EEH

2ol 7HAAF7MA = Android7F 282 F v $4e Agsta

il

IoTell M= Abe AA AR 2 Abee] ZElE AFH 2 Akgto]l g4 o]

& = JEF sl vEHHolH & £ZEgo] Rdlo] st OMG(LBAE
Management Group)oll A= d4e] AbEddA 7Fd, AZE], =90 55 &
337l 93k e 2 A Super Distributed LEAE(SDO)E= HFS A A St}
SDO= ZAAE RUHEsta dA4sta fAst7] 93k ABHolas &8 AT
of FFHAE XTI A WA BelE 9% dEFE ol Agtt. mpTEA]
2 A4 dole AgeAY nd FAAdE f38te] OGC(Open Geospatical
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Description Framework(RDF)E A}-&3ttl, RDFE= AFY 71715 toll ARE W
gk AA, F=ota, B8 Abs Adcte AS 5AHoR, 4% AR AdsS
718t wWEHH ol Holn, o= 54 AdH 1 £ s FolA e delE
Fol, TAE B R s 2EEA 95 xdY7] wiel HFE V7=
o] 7Fd 4 A= 7IEAQ AbE A2 Zddd Aeith 1S dA Attke] <Y
S Sall 7Pg gel Abgste VA 2Adel Hojuve #ilelA, ETH
zurichol 4= [0T9] AbEol] Wk A2 Folaal oAer o] BE AMEs
Webo.2 F§3li= Web of Things(WoT) H|HE AASE}. WoTolA &= A~ntE
Aol Efol & Fato] AlA et dFolo]HES REST ¢ el o= skl Ao
EPC HEH A FTF5o] Ade AHEES RESTZIWH] o g AZAsomn o=
Homes =94 Aless 9 dHHolAE Ed AAMstal Alojetal =%
(Composition)dt+= PhysicalMashupZ7t#] 7}s3dtAl ol o= F35 A9 2y
Ul g gnte] ofyey E2jA AAZA AA, FE, S AT Aol 52 45 T
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F API 7]¥te] A} AA 4§

Service ( Sensor
Registry | Network !

Creation

Publish Push

Service
Provider
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O% 6 71€ AMY A" 29

Creation

Publish

Find Support

i Sensor
v Network !

v\mnding/ . e

¥ 7 COST 7]4ke] MM A=) 2d[]18]

a9 62 J1E AW Asg 2E otk o MHs FEA, FeoldE,

Aulz FEAs A4 MEGAE PRt A4 JENDE 99 2 Axw
Sold w4 delEE FRske] Aulz FERANA mch Aus
A7b Al BREE APSI Auls SEAAA A1e Mus 3E Aus
AFdh Az 52} dgd AA9 FEA Aus ARE AFsta



gt ZekoldEelA WA Aulsg ATHLh Fotol

1AM == ARE QS| 7HAIS)

COST(Content Support Tool) 7]¥ke]

Zelvh vlaste] SefoldE, AH]

| a1 &4 Av]x FFAke] Ad| A

| Jbs etk AHls FEA gl

o MHlz AlFol Hdd 4 oz H

Publish

Sensor Web
Service

Find Provider

Binding

dHoR MHlA AlTs

b Creation Q

Support
Creation m

Support
Creation Q

Support

a9 8 Al FFA 7N A Alxd 2d



Service { Sensor
Registry L Network /

Publish /’l/’ush Creation O

‘ M

Support
Publish \/

Creation m
Publi
GIS Provider

GIS Composite
Binding

Toolbox
I bupport

a9 9 S84 ZIv A Alad 2d

Sensor Web
Service
Composite
Toolbox

Find

Support

Find and Binding

Creation m

App Server

Composite
Toolbox

Y 8L E =Fo] AlgtetE A HAl COST7|HEe] GIS #g AlA ¢ AlxH
TFzo|t}, o] REC Fxi BWd duk AA g AlaEl Hohs o S3eA g
A4 Aol Qe Mulx FFATE AT AR ¥ GIS FEAR
HE Aotk COSTE oo welr GIS &FA7F Arjx Zul=2 #g 4 AA
S 93l GIS Anlx AREF=2 Fedch dee] Fxe Auls I A
of GISHE % AA ==& 2t OB R A w29 JAAHRE MM I
ARl Al o] AFeH ARl AR 9 7HestAY GIS FuAk #ele] A
HE AMujs FFAE AlFsts 3le] Evbsstng S8AWrt Ha shh
SE&AME SHAES] 9% AH B QHAE AH|A FEzte] vRjlY FAE
T 93s gt A Alz" 9 JFelA AlA Az FAE Adbeke

=] ARS SHstH AAMe AA HA fAE Y= Ha AR AHAE
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2. Ad AN AA

2.1 Open API #|& Hrol

Open API&= w4 A& & UA=EF /€ APIE 23tk APIS&
Programming Interface)™ 58 Z=ZI#% Qg o] =0t} Open APIE= 859
M]3 § F8olm 1 FAIE Z7]e] fIALolE AMH|AE XSl 9fF A3
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¥ Longitude 4% inGetSensorD..
¢ Status &% inGetSensorlist
= &k &% fnPortView
@ SetGPGGA Va 4" fnSensingDat...
- Ad .
@ SetGPRMC Va.. 2% inSensorCate
@ SetGPS_Produ... ¥ GetProxy
Y, % LegacySystem

a¥ 44 AA AEHY

a9 44% AA vEe] FP 2 tholo]asolt}, GpsParsingS GPSAlA] 9
A A"l GPS Al Streame 543 xwiow WISt 7]eS Al gt
GpsDatax= GPS Al dlolgE& A&st= Sezo|th. GpsSensorDriver 3
SensorDriver= GPS A4 9 FFAME FEdts AA=EE AT
LegacySystem< AAE &, A BE, A tlolE o] FolE Al gt
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4.1 A¥g3H

AEFe ® 8% £k A AW AA A =EY F8 V]selA BT
2 vl BE AEEAL Y FanE 82 2036 A FPANS =4
BEE = kite,

¥ 8 AydA
Division Detail

Operating System Microsoft Windows 7(X64)

Development Environment | .Net Framework 3.5, 4.0

Development Tool Visual Studio .Net 2010

Programming Language C#, XMAL, XML

DBMS Microsoft SQL Server 2008 R2

CPU: Intel® Core™ i3-3220 @ 3.30GHz
Hardware RAM: 4GB
Graphics: NVIDIA GeForce GT 440
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R AR AR AAZ AN HelHE 8t SHshe FAAS 54T
Sensor web Middleware Saicer Sensor web Provider Se_hSir?g Data Requaster

: e
Serial Port ‘ ‘

HTTP(Soap)

HTTP(Soap)

HTTP(Soap)
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Module Name

Address

A Y http://220.149.42.19:81/Design_Time_Addresses/G_Sensorweb_Service_Provider/S
A8 2 FF A} ensorwebProviderService/
AlA Y
117.17.102.28
H] £ 9 o]

A7 dlold &g

117.17.102.197

4.2 A4
2 =l

latahase

<
Send Sl Query | r

dolE el 47}

Sensor Web Service Provider Seanor Network Middleware Sensor

|

|

I Col lect Sensing Data
| e ,

| Send Sensing Data

> Parse Sensing Data

Save Sensing Data
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Record = 1 Sensor 5 Sensor 50 Sensor
1 Record 19.4ms 50.3ms 245.05ms
2 Record 20.4ms 54.79ms 272.25ms
3 Record 23.75ms 48.1ms 195.15ms
4 Record 25.25ms 57.29ms 155.64ms

300.00ms
250.00ms
200.00ms
M1 Record
150.00ms W 2 Record
3 Record
100.00ms m 4 Record
50.00ms -
0.00ms

1 Sensor 5 Sensor 50 Sensor

a9 47 A3 A3 8|u(AEFHA)
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I 472 3 100 tiE AFAd val ety o] S B AlA
A 7l whebA AA Y S5 A7E sk Algre] Solxink 1 AlA7E 14
dole & AJAdste] AAsle] DBell AAsl= A8AIZFS 19.4ms o|H, 2417 o
olf 2 AFelE 20.4ms o)W, 3414 dloly e A9-ol& 23.75msolH, 4
Al o]y #2 Aol 25.26msolth. 5 AlA7E 1417 HolHE AJAdste] Al
A DBl AFets £28A417H 50.3ms oW, 2414 dHolE #Z& AHSolE
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54.79ms °]9, 3414 Hlolg L Lo 48.1msolH, 4414 dHoly #E 7
$oll+= 57.29mse]t}t. 50 AA 7 144 HoleE A st A el DBel A%

Sk AQ AR 245.05ms o™, 2417 dloly Z& A gol= 272.25ms o™, 3

2

—_

Al dolg e AL 195.16mseolH, 444 "oy e A=
155.64mse]th. 28t} A4 e Jlge AAl M EYAS 34 23 A
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Llient Senzor Weh Service Provider Datahase

Request Sensing Data

Respond Sensing Data

a¥ 48 A4 dolE .3 HA

11 49 Z23AA slolel 2333)

Client]
Record 1 Client 5 Client 50 Client
1 Record 369.46ms 389.04ms 685.26ms
2 Record 367.13ms 396.27ms 889.94ms
3 Record 400.61ms 418.37ms 674.39ms
4 Record 410.04ms 415.56ms 698.54ms
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1000.00ms
200.00ms
600.00ms m 1 Record
m 2 Record
400.00ms ™ 3 Record
m 4 Record
200.00ms
0.00ms

1 Client 5 Client 50 Client
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Sensing Data Sensor

Web

Service
Request Sensing Data Provider
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-—— 1
Vid “\\ = cendind oa SQL Query l T Respond
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Client n
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Timespan
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Sensing Data Sensing Data Sensor

«— o — Web

—_— Server _— Service
fequest Sensing Dat) Request Sensing Datd, ~ Provider
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:

Base on App Server Base on Service Provider
1 Client | 5 Client | 25 Client | 1 Client | 5 Client | 25 Client
1 22.00ms| 77.81ms 191.50ms|
2 24.00ms| 75.40ms 187.62ms|
3 24.02ms| 92.01ms 167.62ms
4 29.00ms| 75.21ms 181.70ms|
5 21.01ms| 69.01ms 167.26ms
6 20.99ms| 72.80ms 181.46ms|
7 20.00ms| 71.01ms 188.62ms
8 25.00ms| 76.41ms 212.30ms
9 39.00ms| 78.00ms 184.14ms|
10 22.01ms| 77.20ms 176.94ms|
11 22.00ms| 108.21ms 189.58ms;
12 22.00ms 79.61mﬂ l74.42m§
13 21.01ms| 81.00ms 188.78ms|
14 20.99ms| 88.41ms 208.02ms|
15 21.01ms| 75.0lms 198.86ms|
16 24.02ms| 72.81ms 183.22ms
17 20.00ms| 75.20ms 177.10ms|
18 20.99ms| 0.21ms| 182.94ms
19| 23.00ms| 85.21ms 196.50&{
20 21.01ms| 76.81ms 169.38ms
Request Sensing Data
300.00ms
250.00ms
g 200.00ms
=
g 150.00ms
Y
P
100.00ms
50.00ms
0.00ms
1 Client 5 Client 25 Client
B Base on App Server 23.15ms 75.37ms 282.13ms
B Base on Service Provider 17.40ms 56.78ms 185.40ms
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5.Publish App Service

4.Publish_Actuator Service

3.Publish GIS Service

Service 1.Create Sensor
Registry Information

-
- N\

Actuator B. Push Actuator Sate Actuator
Network

Middleware end Command

\~—-’

7. Push Sensing Data
Get Config|info
Send Cominand

2.Create Actuator
Infarmation
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E 13 A& T3 7| F-5A Y A 279 API

Description
Module Name API Name Applied At
Type Operation
Service Publish Interface Protocol | Service Information Write 3,45
Service Registry
Service Search Interface Protocol Service Information Search, Read 11,15
GIS Provider Interface Protocol Map Information Read 8
GIS Service Provider
GIS Content Interface Protocol Map Information Read, Write 1
Actuator List Read, Search 9,10
Actuator web Service Provider R
Interface Protocol Actuater Information Read 9
Actuator web Service Control Write
Provider
Actuator web Service Content Actuator List Read, Search 2
Interface Protocol Actuator Information Write 2
App Service Provider Map Information Read 13
Interface Protocol Object Information Read 13
App Server -
App Service Content Map Information Read 12
Interface Protocol QObject Information Read, Write 12
3T S =A% 2~ | B ZAsl= = Qe = =
a1 131_ OX-]'TE }\——‘%01 LXOI_ APIEO . QL 11313 532

2ol Fx st 7 EEit o' APIE F3l dsshe AS HA ol i 4 o)t
Service Publish API&= AMB|2 53t &5 3 6laL, Service Search API+=
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Actuator Web Provider API&= 754 AH % F5A Aojstes IS st
Actuator Web Content API= F-&# AH #estes 98-S 33k, App
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Service
Registry

. 1

Actuator Web Provider Ur
GIS Provider Uri
App Server Uri

3.GIS Provider Service Info

4. Actuator Web Provider Service Info

2

Actuator Web | Actuator Info
Provider Actuator Attribute
Middleware Config

Actuator Web
Composite
Toolbox

App Server

7. T

GIS Service Uri
Actuator Position
Actuator Provider Uri

5. Actuator ID List

1.
Total Map

App Server GIS Composite

Composite GIS Provider Building Info
N 8 Toolbox
Toolbox Floor Map
Room Info

6

Total Map
Building Info
Floor Map
Room Info

% 54 A& FFA 719 AW FEAY A" 84 43 dA

Total Map= A€ A[=&] ofm|#| ©lo]¥, A& Alo]=
Y A =E xZg3tt) Building Infoe WY e olE, 914 AR, T o5 X3},
Floor Map< AWl A &=9] ou|#] HlolH, A& Alo]=, HAE ofu|A|e} mL] X
& X3tk Room Infow= Wel o|&, W HX& Lt} Actuator Info= 7
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¢ ARE 9u|gtt}, Middleware Configi= &4 vE4o1e] ID, IPF4Y HE
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S2pe] HA 2o gt SHeleE A IDES ov st GIS Service Urie
GIS F3#e] AEFAE on|dht}, Actuator Positions T-EA9 | E=Ae] 9%
ARE on st} Actuator Provider Urie 7549 T3¢ A&EFAE on sl
.

GIS Au]l~ AREFE= % A folHE ¢Fd A GIS Content APIE &
al GIS &a#ke] DBell A&sty. 7549 Af=s 747 784 =29 AR
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Actuator Web Composite App Server Composite

Toolbox GIS Composite Toolbox Toolbox Actuator Web Provider GIS Provider App Server Provider Service Registry

L

| chno Actuator Info

i

Config Middleware

Publish Service Info

|
Publish Service Info !
I

i
\
|
i
\
i
i
i
| Create Map Info
|
\
|
|
|
|
|
|
\

Search GIS Service

I

I

> Binding GIS Service i
I I

Search Actuator Web Serivce
]
T

Respond Actuator Web Service List

i
i
i
i
i
i
i
i
i
T
i
i
|
|
|
I
I
i
I I
i i
i ! i
| Respond GIS Service List |
s ;
i i
i i
i
i
i
i
i i
i i
i i
T T
i i
| i
T T
| |
| |
|
I
|
I
i
i

i
Save Actuator Position

| | 1

Publish App Service Info

i
I

I

I I

> Binding Actuator Position !
|

I

I

I

I
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1.1.3384 &

Actuator Web
Provider

Service
Registry

3.

Actuator Info
1. App Server Uri Actuator State
Actuator Attribute

2.
Actuator Position — App Server
Actuator Provider Uri
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Actuator Provider Uriv= A w52 HEFTAE 9v|gth. App Server

Uris $8AMe 4470 ougo,

65



Client Service Registry Actuator Web Provider App Server Provider

| Search APP Server | ! T
! |

>
Respond App Service LisL" ‘

> Select App Server

>

1]

Respond Object List

> Seletct Actuator ‘Objcct
|

I

|

|

I

I

T |
| |
| |
I I
I I
I I
I I
}Request Object lnformatinn}
I I
I I
I I
] ]
I I
|

|

I

I

: . I
Request Actuator Information |
|

T
Respond Actuator Information

T
Request Actuator State
|

T
Respond Actuator State
t
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3
Control Message
Control Result

Actuator web
Provider

2

Control Message
Control Result
Mapping Table
Actuator State

Actuator Web
Middleware

1

Control Message
Control Result
Actuator State
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Actuator Web Provider

Actuator Web Middleware ‘ Actuator ‘

Request Config Info

Respond Config Info

i
i i
I I
I I
i i
} > Configuration }
i i
i i
| |
| I
i

i

Connect Request

Send Command Update Mapping Table > Update Mapping Table
> Search Mapping Table

Send Command

Send Command

Send Control Result Send Control Result Send Control Result > Execute Command

Send Work State Send Work State

\
> Save Work State |
i

a9 59 MH|E FFA 71N A FEAY A" Ao GA Aldx

a4 59 AEE FaEAk 7Nk Al FEAY A" A Aol 9
Al ztolol ageolth, 919 AL FEolAE, FEAY TuA TEA HEd
ojel FEAE FAEN. 99 AAF2 AFRE W FeA vEHNA vEdTE T
AN FaAel Al 271 Configuration #HAGRE 97 wrola s x| stc}. tha-o
TEAZE vlEdeldA @A 8 WAAE AFAT vl A WAAE
tol A8k A7)7F ZEar e wiE HolES #8287 E A
Sa Al A A7) A E= wisE HolE AH] =
27 A wisg Hol ol whebd Ayl At wisg ol Eoll i #E| gt o
Al SepolAETE Alo] WAIAE A8 A E Al A Bular Aus &
WAL g Elel Bl whebA EA FEAet Adste vEdodA Aol HAA
£ A HF vEdolrt Aol wAAE B4 FEAelA g, st
o Ao HIAAE FSIH H] HARE Wr=A] WA wite] Ao SE HA|
A&} FsA FAE ARE vEdoE Sl AHls FuEAel A AESh A
H 2 527 Aol &9 HAAE SeolAdEdA deFH e s H A

BE DB # A3k},

o

O

Al

-

ald

2
o
[>

RETA
[€)

>

oANA AFskar Aulx g5

68



Aul 7IRE AW FEA AAEe] JIFde] s trES

5.Publish App Service

4.Publish Actuator Service

3.Publish GIS Service
2
Service a5 Provid |.Create_Sensor o
Regist rovider -
egistry Information Toolbox
—_———
g R
7 \
Aop S Actuator Push Actuator Sate Actuator 1
ST Middleware gemd Command "‘ Network 'l
\\ ,,
Samm
7. Push Actuator State
Get Config|info
Send Comiand
Abp S Actuat Actuator
[11. Search GIS, Sensor, Actuator Service cop e ctuator 2.Create Actuator wel
i Information Composite
Toolbox
Toolboex

I3 60 84 7Ive] FEAY 7=

R 14 &8AH 719 FEA QY A =He API

Description
Module Name API Name Applied At
Type Operation
Service Publish Interface Protocol | Service Information Write 3,4,5
Service Registry
Service Search Interface Protocol Service Information Search, Read 11,13
GIS Provider Interface Protocol Map Information Read 8
GIS Service Provider
@IS Content Interface Protocol Map Information Read, Write 1
Actuator List Read, Search 10
Actuator web Service Provider Actuator Information Read 10
b Interface Protocol
éctulatorwe Service Control Write 10
rovider
Actuator web Service Content Actuator List Read, Search 2
Interface Protocol Actuator Information Write 2
Map Information Read 12
App Service Provider Actuator Information Read 12
Interface Protocol
Object Information Read 12
App Server Map Information Read 9
App Service Content Actuator Information Read 9
Interface Protocol Actuator List Read g
Object Information Read, Write 9
O . a1 ] /\hﬂ = ?:] A~ HE qpﬂ =R g]
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Service Publish API&= AMB|2~ 3ot &S Fdstal, Service Search APIE=
Au) 2~ AR GAstE 988 $dstal, GIS Service Provider API= A=A RE
THstE 93-S 33stal, GIS Content APIE X EAH #Agjsls IS 43,
Actuator Web Provider API&= T+5A AR W F%5A Aojsls Jate =385,
Actuator Web Content API&= F&A AE #elsts 985 Fdstal, App
Service Provider API&= A EAKH, F-5A4 AH % QHAE AW FIst= o5
S 335}al, App Service Content APIE A% AH| A &3, 754 g2E 2
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Service

. 3.GIS Provider Service Info
Registry

A

8
Actuator Web Provider Uri
GIS Provider Uri
App Server Uri

4. Actuator Web Provider Service Info

2

Actuator Web | Actuator Info
Provider Actuator Attribute
Middleware Config

Actuator Web
Composite
Toolbox

5. Actuator ID List

App Server

6
7. ' Total Map
GIS Service Uri Building Info
Actuator Position Floor Map
Actuator Provider Uri Room Info

App Server Total Map - .
Composite GIS Provider |[4—Building Info GIS Composite
Toolbox
Toolbox Floor Map
Room Info
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2 Al 7EAY AEE 7R

TEAY AARE FEA #Eshs ARE FF, #E 2 Aojse 98s
TEA

PPy, FEAY AR FEAY Tk, A ARET,
nEge], F5A dEHelE, GIS FuAh, GIS AFEF, 84, S84 A
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TEAN}E VI 284 7]Este] vk S&AH, SE&AW AFETF, AH2
SEALe} FEfolAEe FAANE VAL 3-A 71&8e] ).

»

2.1 7Y sHA

: Service Information : : :
| Time Now: 2013-05-23 12:48:09 | 1
1 ry — !
| Provider Service: Service Stop [N} Service Start |
I A 1 B !
I L T — 1
| Content Service: Service Stop 1 Service Start 1
1 [ !
: Actuator Number: 6 : : :
r Actuator Information 1
1 Num Actuator Name Actuator ID Middleware IP Access State |
: 1 Lab_Fanl #DS00001 offline :
| 2 LAB_CON#01 #DS00002 offline 1
| 3 viliv s7 #DS00003 offline 1
| 4 Lab_Fan02 #DS00004 offline 1
1 5 MCL-AirCon #DS00005 offline |
| 6 MCL-Light #DS00006 offline :
I

1 1
| 1
1 1
1 1
1 C !
1 1
| 1
1 1
1 1
| 1
1 1
| 1
| 1
1 1
| 1
| I
1 1
| Update 1
| e e e e e e e e e e e e e  — — — — — — — —  — — —  — — — — — — — — — — — — 1

I¥ 77 7EAY IEA 293

a9 77 AN FHEA Adshdolnt AT Aujae 5 AEHE B
Algttt, Time Nowx TEAY FFAE S&sh= dAALE  ZAIST
Provider Servicex= T-&A% T3Ae] &5 ABlE SALEH AR/ ADE FA
3t} Content Service: &A% &H k9] SR (A- /AR
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5 3EAI8TE Actuator Numbers @A DBe 5%+ 54 =E4H MTE
ZAET BT A F5A7F AlFskE Content Service 2 Provider
Service®] AR, 7S #Yst= gTS FYPIh C9S DBl s5€ 754
BR(FFA &, ID, dAs= e IP F4,

ru°*'

Actuator_Information
Actuator_Code
¥ Actuator_ID
Actuator_Name

Type_Information
T Type_Code
Type_ID
Type_Name

Fk_Model_Code
Actuator_Explain
Actuator_Image
Product_Time

Actuator_Model
FI—————————————™ @ Model_Code
Model_Name
Mode!_Blend
Fk_Type_Code

o R

Power_Consumption
Access_State

Multistep_Attribute

¥ Multistep_Code

Time_Attribute Switch_Attribute Range_Attribute Multistep_Name
2 Time_Code R Switch_Code - % Range_Code o Multistep_Explain

Time_Name Switch_On_State Range_MName Fk_Model_Code

Time_Explain Switch_Off_State = Range_Max_Value = Feild_Key

Fk_Model_Code Switch_Explain Range_Min_Value

Feild_Key Switch_Mame Range_Explain

Fk_Model_Code i Fk_Model_Code i
<[ mm ™ q [~ T o %

Multistep_Step

Middleware_Information @ Step_Code

% Middleware_Code

Step_Mame
Middleware_ID

Step_Value
Middleware_Right

Fk_Multistep_Code
Config_Time

a9 78 7EAY FFA HolHH oA BAE

a9 782 FEAY FaAke] dlo]E o] ~o]t}. Actuator_Information
=9 ARE AAFAstE golEo|t}l, Actuator_ModelS 54 RUdAHE A
ot EHolgolth BE 7Hd AIFES 47HA 9 SASE Ym 5 Utk = ARt
4, 2902 4, 39 £4, vF 9 £40] vk dE 5o oo 4 of
A ZEE AE S0, Ade] AR, ARE 29A £, 2R £AHS H

Z2olt}y, Time_Attribute,

;

Switch_Attribute, Range_Attribute, Multistep_Attributex ¢} & &4 AR
= AAsE "HolEo|tl Type_Informations 7Fd9 7% B/ HAEE A #ss=

go] E-o|t}. Middleware_Information< "] &l AKX U HE A4S A A3}



= ol goluh

—, - —, —, - —,
| IclsContentSer... [¥ | IclsProviderSer... [¥ | frmMainWindow # | ActuatorAttrib... [¥
Interface Interface Class Class
_ V' ERS p, ~ Window I D,
(9] ) T
—T —. —_— — =) =y —_—
| clsContentServ... [# | clsProviderSer... [# ?% | Actuator [
Class Class ¥ dicRespone Class
r 47 ipServer L .
= ==gn = =g @ IstClients
@ strConn @ lstkeys # lstMappingta... | ActuatorModel ¥ |
= i 4 strConn #* shConService Class
. #? shProService \
¥ AddActuator = #HE . b -5
4* socketClient
¥ AddActuator... ¥ GetActuator A
AddT- Geth A 4% socketServer StateData [
M ype ¥ GetActuatorA... 7 thTimeTick Class
W DelActuator W GetActuatorA... .
' B &% . y
@ DelActuatorAt... W GetActuatorlist
@ DelActuatorM ... ¥ GetActuatorM... 2" Disconnect "'.m\
© DelType @ GetActuatorSt... 5% fnConService... Cl;ss R -
¥ GetActuator Y GetActuatorT... a* fnConService .. \
: ¥ fnGetActuator - =
¥ GetActuatorA.. 4% GetMultisteps... 2
¥ GetActuatorlist ¥ SendMessage... 5% fnGetActuator... e tnste, =)
@ GetActuatorM, oo/ 4% fnProSerivceC... = P
. lass
W GetActuatorM... 2? frProServiceO... \
W GethctuatorT... 47 fnSetActuator... h -
W GethctuatorT... 47 fnshutDownA... ."_I, pelnformation =)
W SaveActuator.. 2* fnTimeTick CI‘;ss
@ SetActuator ¥ frmMainWind... § )
@ SetActuatorM... ¥ GetActuatorSt... ) )
& setType 4" Listen
s 4” RemoveMapp..
a7 Savelctuator..
4% SetMappingT...

a9 79 7EAY F5A YL vojojaH

a8 795 FEAY FERe ZFP 2 tho]lojr#olt}. IclsContentService

2 [clsProviderServiceZt A H]2=E £Fo] =F3sl7] 98 QlEFH o] ~E e
Aot} clsContentServices= DBE] 5 ARE A 2L #Aglsh= 7| 5& AlF
3k}, clsProviderServicet™ DBollA] A4sts 54 ARE 2ojA 9o F3
$tl. frmMainWindows AH]Z2 Aol 2 Au]2 AE o] FHojreS AlFd).
ActuatorAttibute™  Actuator£/A  AEE, Actuatorv  TEA  AHHEE,

ActuatorModel> T-&Al¢] EHAAHRE, StateDatat T-&AH ¢ 2 HE A
st Z @20l t}h. MiddwareMappingltem-= "3 A E &, MultistepStep> THeHAl
%749 @AARREE, Typelnformation 7549 7s EFHZEE AFst= 2

2o},
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2.2 TEANY AZET

- {Actuator Information Management] I
[Actuatorweb Service Support Tool] =)
— Actuator Information
e Now: :[2013:05:23:19:09:23) ] Actuator Name: | LAB_CON#01 Model: [ZW500VNOL =
Actuator Number: [6] 2DS00003 = i )
ge====c0 o s e | 2DS00004 Actuator Explain:  Air-con -Actuator Attribute List
! I Actuator Management I m #DS00005
b =5 g ftosevansoement L
i femodeanegement 3 —

! L Actuator Model Management J m Type Management Actuator Attribute.

l - Fan [Attribute Name] [Attribute Type] [Feild Name]
AirCondition Power SwitchType POW_STA
ioht i istepType
Homidifier Light MultistepType UG_LEV

Type ID:
Type Name:
Add Update | Delete

Model Management
Type Option:  Light =

XE0071

- i

Service Name: CUN Actuator Web [¥)1s wsDL: l Code. i ol i Right Configuration Time

ml 1 #MW00122 Enable 2013/5/23 14:12:48
Service Explain: | CUN Actuator Web

Bl

-
Service Uri: hitp//220.149.42.19:81/G_Actuatorwpb_Service_Provider/clsProvic
Search Key Word: | CUN Actuator Web

Save Service Infomation
Middleware ID;  #MW00122 | add ][ Delete H Enable H Disable ]

a3 80 TEAY AFE=T AP

a9 802 T EAY ARET Agspeltt FEASY AfETE e A

A R ey, eA 29 A4 B e, vEde] AR A R de, AH|

(AR y ..
TActtuator Mformafion — T T —
-Actuator List

Actuator ID: #DS00002

Actuator Name:  LAB_CON#01

!
I
1
I
I
#DS00003
#DS00004 Actuator Explain:  Air-con : -Actuator Attribute List
#DS00005
#DS00006 : Name Type
1
B ' ’ C
I, CloseTime TimeType
Actuator Image: I
| Power SwitchType
i TempValue RangeType
I
1, WindSpeed MultistepType
I
47

! 1
! 1
I 1
! 1
! 1
! 1
! 1
! 1
1 1
1 . I
| OpenTime TimeType I
1 1
I 1
! 1
1 1
I 1
! 1
! 1
1 1
! 1
1 1

1

a9 81 7&A AR #Ae AYPsiA
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a9 81 s A AR vy ddsideln. A7 ov] F5E 5 Al o}
oltE yastth. B9 FE Ao BE(FEA ofold, ol&F, AW, oln|x], F
s B AL ERhE AN B FAske 94Ede HREdt A IDe FEAle]
o 2l zte]t), Actuator Name 7|9 o] 55 XA}, Actuator Explaints
TEA  digk 7ls  Addelt}.  Actuator Imaget®™ e Al ARRlo|th
Consumptioni= 313 T+ A2 AyA]F3le]t}. Product Times T35 A9 A4k
datolth, CH92 FEA RAFHE AEshs ATS Fddrh Typets 7%
Aol 75 BJ(AdE71, oo, Bdel @ 2979 F)e AT 2de dd
TEAe mdlwe AElEt} Actuator Attribute® 75 A9 7% £t}

(¢}

|

frmModelManagement =
Type Management : VActuator Attibute " "°7%
: Fan ) | [Attribute Name] [Attribute Type] [Feild Name] 1
Boil 1 1
| anCondit I Power SwitchType POW_STA |
I Light " Light MultistepType LIG_LEV |
1 Humidif Iy |
1 [N |
1 A h !
I 1y f
I Type ID I |
I Iy |
1 Type Name: | 1 |
1 Iy |
| Add Update  Delete | | i
b e e Iy |
:Nodel Management 1| : C 1
| Type Option:  Light -y :
1 h \
XE0OT1 )
I | |
1 I| |
1 : 1 |
1 1 |
| B N !
1 h |
1 h |
| Model Name: | XE0071 Iy .
1 h
| Blend Name: | PHILIPS I :
! add Update  Delete | : Attribute Type:  MultistepAtrribute v [Add ]| save Delete J'

. e o I e

a9 82% e A REAR vy Adgsidoltt AT7HE FEAY BHYs A
A H st 7leS g9 etth Type IDE 754 715 BFYY §Y 2HEA}o]
th. Type Name:= 75419 7]%s BtS) olFolth B9 AAshe BFlel =el
ARE A 2 dgste 9TE gttt Type Optiont DBl 7|&E%H &= 7%
ElS Aty Model Namet® F5 A9 2d o]Fo]tl Blend Name: 33
TE5A EAge] AxAleltt, CT9S Aed 2dd gigt 54 $4& A



2 A stE 93-S 4233t} Attribute Namet® 75 A 523 E] 4 o]& ot
Attribute Type< &4 S24H £4 FH(=AA 4, 899 H4, Az 4

=t A S4)elH

® * [Middleware Management] ﬁ - (Xl

Code Middl eID Middl Right Configuration Time
1 #MWO00122 Enable 2013/5/23 14:12:48

e e
s . =
i i

9 83 el &Y 433

138 838 S o] #y APsHoltt ATFAL HE9 o] B AEES FAG
= s gt} o] 7|4 Au) 2 FEAEe DBolA SEH = njS9e) A1 (4]
A & UAETh BT nEdel Ansg

AR
F7h R A5 ATF CTe plEdeld MM 4% AR pse
[e=]
-1

Fl

[Service Information Management] IE‘
R ——

Service Information

Service Name: CUN Actuator Web Is WSDL:

Service Explain: | CUN Actuator Web

Service Ur: http://220.149.42.19:81/G_Actuatorweb_Service_Provider/clsProvic

Search Key Word: CUN, Actuator Web

Save Service Infomation
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Ty 84 FEAY A Asirolr), o= Aul FuE 4

Aeto] Auls FEAAA SEehe S AT AH[E RE AR[A o]
&, WSDLAl& of -, Mu]z= Arg, MH|= A& F4 Anj2 g 7]9=s L3
sttt Service Namei= AH| 2 o5& d=EHsh= 9ot} [s WSDLE AH| 2~ &

=42l WSDL(Web Services Description Language)®] Al&olF = g3t}
Service Explain® A H] 2o 3t A o|t}. Service Urie AH] A 3329 A&

ojt}. Search Key Words AMH| 2 FaAE A= 7]9E=E A%

d

O_u

o

Fa 3

Save Service Informations AH] A~ &FFx}e] ARE

71 W Eolth

A H] 2

[ IservicePublish  [©

(frmActuatorm... [

~

[ frmModelMan... &

—.
| frmMWManag... [#

| IelsContentSer... [¥

Interface Class Class Class Interface
I y. = window =» Window = Window \ P,
B Fiy - r g r h 7 i
[ 1servicepublish... | . ?ﬁ = %—Ea . ?g [ Ielscontentser... (|

Interface " IstActuators 4 IstAtrributes 2 IstMiddlewares Interface
:ISENicEPublish @ IstModels * IstattributesN... = A% 1IcIsCuntentsewice ‘
L IClientChannel ) o \stTypes & IstModels ® friddMiddle.. L IClientChannel )
#@* méActuator 47 IstTypes % #nChangeRight | _____
[ MainWindow [ | & mimage s 5% fnDelMiddlew.. clslmageTransf ®)
Class B 5k 4% AddActuator.. 5% fnGetMiddlew... : static Class 1
+ Window 2% DeleteActuator 2% AddActuatorT... @ frmMWhana... :
e 1 @ frmActustorm... 2% Addattributel... 2% GetActuatorw... | = #HE :
FH &% GetActuator &% DelActuatorat... < I @ Bitmaplmage.. |
## thTimeTick 4% GetActuatorA... % DelActuatorAt..|  (“gpiproviderm.. @) | % BitmapToBitm..|
= Ak &% GetActuatorList &% DelActuatorM... Class | % FromBitmapS.. |
&% fnGethctuator... a¢ GetActuatorM... 2% DelActuatorTy... = Window Il %; FromBitmapT... :
2% fnTimeTick 3% GetActuatorT... ¥ frmModelMa... L | 4

4" GetActuatorw... ¥ GetActuatorw... 2% GetActuatorA.. = s

% MainWindow 5% SaveActuator 2% GetActuatorh... &% fnGetProvider ... o

\ ‘ 2% UpdateActuator 5% GetActuatorT.. 4% fnGetPublishP ... Q:I:atur
_ 4% GetActuatorW... 5% fnSaveProvide...| | )
] O 4¥ SaveActuator... @ frmProviderM ... o) .

[ Actuatorattrib... [©

—

| ServiceInforma... ¥

4" SetActuatorM...
a7 SetActuatorTy..

{ ActuatorModel (¥

Class Class Class
Mll]tist,epstep @) [ Mi;dleware @) ServiceType ¥ AttributeType &3 [ Ty;elnfurmatiun @)
Class Class Enum Enum Class
a9 85 TEAY AFRET FYL tolo|aH
o9 86 TEAY ARET S tolojgieltt. IServicePublish

IcslContentService+

MainWindow,

frmMWDManagement, frmProviderManagementt

WCF  Service®

frmActuatorManagement,

2237

A A
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forme A&5WE FY2E YEbdt MainWindows 2 ZS 3535t 9
FGesto] frmActuatorManagements & A JH Y A 9 #HEr|eS A
t}. frmModelManagementy T5A¢ 24l Frol A 2 #AJTS FPsta
frmMWManagement= T3 vESe] AR #Aggeds oot g
frmProviderManagement™ 33 A8 29 ARE At FFste TS

g3}, clslmageTransformS WPFo| A ZF £ oju| x| g ~7te] W3t wA=S

b Eeia =

2.3 T4 nE

Actuator Middleware @

\ v
l_ssrv_er lp:_ 220.149.42.19 A [ Connect_ Disconncet :15'22:00@connect@30300004

15:23:10@Request@1197081588@=DS00004@POW_STA:
ON

15:23:11@#DS00004@POW_STA:ON
15:23:10@Response@1197081588@True

Actuator ID Actuator IP

I
]
]
|
#DS00004 220.149.42.19 ;
15:22:10@Request@751820235@#DS00004@POW_STAD |
FF i
15:24:11@#DS00004@POW_STA:OFF i
15:24:10@Response@751820235@True |
15:24:10@Request@1616969700@2DS00004@POW_STA: | |
ON !
15:24:11@#DS00004@POW_STA-ON I
15:24:10@Response@1616969700@True |
]

]

1

]

]

|

]

1

lov)

I_
|
I
|
I
I
I
I
|
I
I
|
I
I
|
I
I
|
I
|
c

.
l

[_ Disconncet r
a4 86 T&A WEA 4y

History Clear

Y 86 THA VSN AdstHoltt AT TEAY FFAL PF
22 APeE 4TS SR Server IPE A4 TFEAY FHAL PFAE
Agdch. BRYe vEdolst dAdss TEHA A IuE EAG

Actuator ID¥= 549 # 2 zlolt}, Actuator [IPE A A9 IP F+4
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[ frmMiddleware [ |
Class

MappingTablel... (=

Class

+ Form
B EE
.
= Fh 5 ActuatorlP
& ipServer B AcutatorlD
@ IstClients \
o Istltems

#* Sock_Act_Client

¥ Sock_Act Serv...

#* Sock_Mid_Clie...

4% Sock_Mid Ser...
B3

&% Client_Start

% Disconnect

% Dispose

¥ frmMiddleware

2% Mid_Listen

4% RemoveMapp...

4% SendMapping...

4% SendToClient

% SendToServer

4" Server_Listen

a9 87 74 vES] P foloaH

a9 872 HEA| vESele] 2 trolojasolt}, frmMiddlewares 2
A stAo] ¥AIE = Window form= g&ws S5 YedL ol& v &9 o]
o AAM, FAAMNEH ¥ S5 HARY THAE V)5S d@deit)

MapingTableltem< 143}l U= F&A9 IP ARE A= S0

2.4 TFEA olEdelH

olAl IPV6 Alth7} A3 =eighel] we} AnE 3 f-d V)

sk vk vEe B JRdAlEe] AM He "Ast HEAE
of AREA7E AA0NA A & Udnh =S yupol A9

Al olEE el E Fdske] A

A ErET)

] Devi.‘.l‘:' E&1

Fan Connect ‘

Light Connect ‘
Boiler Connect ‘
Air-Con Connect ‘
Close ‘

|

a9 88 7&A LEAE 34
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% 88 TEAl LBAES A EFoltt oS F& AFT] clEHelH,

=1 ol Eeeld, Bnde dlEdolEe} olojzd dEHolHE TEd.

(&3 Fan Emulator st e g— (o] @ s

Wind Level State:  Weak

Wind Level Control: \ Strong H Middle ” Weak |

1
| |

I 89 A3V dEdEelH

ol&dely stwloltt. T 24 B AdE Alofet= 7

=% AF3tl Wind Level Statet® X571 A &% 592 A3 Wind

Level Control& A3Z7]19 %<4 AHZ Strong, Middle @ Weak A 712 %34

g o= v}k Power Statet™ 3¢]E ON/OFF& %74 758ttt

- v enlEy )
R (=] O

P —_—
& Light Emulator

Light Level: Level 1

owne () ) ) @
Power State: OFF

a3 90 =49 d & ol
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a8 908 zYo|Egoly FHolt) xxo %A U

N

S AlFett). Light Levele 29 7] dA] 2% 592 %A S Light Level

Control& X9 7|79 25 15Y 71A tAl 7IX2 A4S 4+ 9t} Power

Statet= 39S ON/OFFZ %4 7}538tt},

-
W1 Boiler Emulator =l

40 - -
Water :

OFF Hea

00

a9 91 Bdg dEdolH

a9 91 B oEdoly stHelth £k A, Bde] E=E 24 9 A
A& Aolst= 7es ATE 2%

+ Heat®} Water 54& d9stal, 39l= ON/OFF JHE ZAsh= 7S A
Eig=

ol

r A
1 ° Air-Condition Emulator E@g

Open Time:Null Close Time:1 Hour Power State:ON

24

Wind Levellevel 1 Wind Direction:ON Air Renewal:ON

Temp Regulation:
Wind Level:
Wind Direction:
Air Renewal:
Open Order:

Close Order:

Power:

a9 92 dlojA g el
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O™ 92+ oo clEdoly stdoltt. 22, THEA, TIEEA, &7
24, cdopuiAl # AhdxA Vies Aedn a-e] f= dloze AHE #A
o

ste F9olH ol Aol FYoltl. Temp Regulation

J= %AS AFdth. Wind Directione A% Z3FHR = Ajr

oY

Level2 &
Renewal2 3t7]%.= Open Order % Close Order: oo]A o 2F A|7Fe] XA 7|
& AFITH Powers olojzde] 94 H AlojE A|F 3ot
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3 A% B4 # Bt

o

3.1 A3zt

AHES 1 167 2o AHE F5A A2/ T8 7EdA A &
AE gt BE AeEAe Y FoaRE HE 203)d AA- FAAE SA 5
A g

¥ 16 43984

Division Detail

Operating System Microsoft Windows 7(X64)

Development Environment

.Net Framework 3.5, 4.0

Development Tool

Visual Studio .Net 2010

Programming Language

C#, XMAL, XML

DBMS Microsoft SQL Server 2008 R2
CPU: Intel® Core™ i3-2125 @ 3.30GHz
Hardware RAM: 4GB

Graphics: NVIDIA GeForce GT 440

AR ARE 835t 7S Fad8ke AlE 9 AHl FEAE B8 54 7P
TEA Y A= aHste] Surats A7FS =A ot

Control Requester

L —

Actuator Emulator

Actuator web Middleware

Actuator web Provider

—

TCP TCP/HTTP(Soap) HTTP(Soap)

a3 93 754 99 43 vEHAZ 74

dAa) FEAY THA

E TEshr] A% daAasw AW 1d, Aol 23 A, FEA o', A
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X 17 754 ¥ A8 vMEYZ 37

Module Name

Address

FEAY oA

http://220.149.42.19:81/G_Actuatorweb_Service_Provider/clsProviderService/

TEA =9

220.149.42.19

T5A clEHlE

117.17.102.128

Aol 2 AA

117.17.102.197

3.2

=l A e Al 4

FEA 94 Ao} AR

AzEe A A 97 Aolshs AH s ABE

HEe 2 FEeldETE WY AYFEH FeA ) Auls

arL
o

et s vEdelE Bl e AdA BEe il FAste] S HAAE
FARE HAR ] 22 AHe SAa BAST
Client Actuator Weh Prowvider Actuator Web Middleware Actuatar
I Send Command | I |
| o | | |
> search Mapping I:|h: = :
Send Comeand | I
| |
|
|
search Mapping 1 ||:|||'
Send Conmand |
|
Send Control Resul > Execute Command
Send Control Result Send Work State
Send Control Result Sond Work Stato I
|
T > Save Work State s i
| T | |
| | | |
a¥ 94 754 Ao #A
B oage a3 st ge PEA A0 A4S Fase Ane S4dd
TS 170, 570, 25704 50709 EEtelE S8 S HE nwhEolA FAlol &
TEA N el Alo] FEe il S MAIAE FAE T
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X 18 AY AF(FEA Ao)

1 Client 5 Client 25 Client 50 Client
1 183.0156 1267.192 3943.354 7147.555
2 304.0234 1070.598 3630.404 6923.292
3 204.0156 996.5969 3857.866 9866.007
4 234.0234 1056.397 4479.644 10598.92
5 208.0234 969.8031 4216.742 10147.83
6 191.0156 110.3953 3663.966 10723.09
7 230.0156 966.8031 4225.102 10879.15
8 299.0234 1073.598 4007.681 11296.19
9 162.0078 1082 4244.626 11095.63
10 120.0078 1172.197 4167.218 7421.22
11 247.0234 1048.402 4416.801 5905.111
12| 9902344 1135.603 4370.038 7476.85
13 [ 2420234 985.2 4444.924 6968.816
14 264.0234 994.2984 4638.785 7054.586
15 355.0313 1062.506 4759.434 7797.719
16 [ 2340234 1069.506 4712511 7504.249
17 219.0156 1175.522 4515.493 7459.004
18 [ 208.0156 1154.114 4695.709 8023.143
19 [ 2220313 1046.108 4698.389 8658.947
20 | 2220313 1152.916 4699.588 9034.884
Avg | 2223707 1029.488 4319.414 8599.11
10000ms
8000ms
6000ms
B Response Time
4000ms
2000ms
Oms -
1 Client 5 Client 25 Client 50 Client

139 95 A3 A3 va(F+EA A
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H 95% 3 189 wie A A Wl agiZolv. 9% gz AF
whebA 170, 570, 2570, 50709 SEtelAETL FAl Alo] 2 w Hat
283k ARtelth. 7] EEfeldEV 54 FEAE AldsteE Hit
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Microsoft NET g7 ¢] WCF 7]%<& A}&3to] -8 3t}

[-4 I

¥ 20 Auj2 FFAF 7|9 0T A|2=5e] API

]

Description
Module Name API Name Applied At
Type Operation
Service Publish Interface Protocol | Service Information Write 4,567
Service Registry
Service Search Interface Protocol Service Information Search, Read 14,15,
GIS Provider Interface Protocol Map Information Read 11,17
GIS Service Provider
GIS Content Interface Protocol Map Information Read, Write 2
Sensor List Read, Search 9
Fnigﬁrc‘gsl:oiiz‘gfe Provider Sensor Information Read 12
;?gji?ﬁre\:ij Service Sensing Data Read 12,17
Sensor web Service Content Sensor List Read, Search 1
Interface Protocol Sensor Information Write 1
Actuator List Read, Search 20
ﬁite:'?;?; \Igvreol;;forrlce Provider Actuator Information Read 13
’::;:ia;s: web Service Control Write 19
Actuator web Service Content Actuator List Read, Search 3
Interface Protocel Actuator Information Write 3
App Service Provider Map Information Read 10
Interface Protocol Object Information Read 10
App Server
App Service Content Map Information Read 16
Interface Protocol Object Information Read, Write 16
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® 21 PMV# ET #AZ43F &

PMV Index ET Index Comfort State
2.5~3 35~41 Hot
1.5~2.5 29~35 Warm
0.5~1.5 23~29 Slightly Warm
-0.5~0.5 18~23 Normal
-1.5~-0.5 13~18 Slightly Cool
-2.5~-1.5 8~13 Cool
-3~-2.5 4~8 Cold
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Comfort State PMV Value ET Value Combine Value
Hot 0.916~1 0.838~1 0.877~1
Warm 0.75~0.916 0.676~0.838 0.713~0.877
Slightly Warm 0.583~0.75 0.514~0.676 0.5485~0.713
Normal 0.416~0.583 0.378~0.514 0.397~0.5485
Slightly Cool 0.25~0.416 0.243~0.378 0.2465~0.397
Cool 0.083~0.25 0.108~0.243 0.0955~0.2465
Cold 0~0.083 0~0.108 0~0.0955
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Get PMV Index Get ET Index — Get Average
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Combine
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PMV State ET State Comfort State PMV State ET State Comfort State
Cold Cold Cold Slightly Warm Normal Normal
Cold Cool Cold Normal Normal Normal
Cold Slightly Cool Cold Hot Hot Hot
Cool Cool Cold Hot Warm Hot
Cool Cold Cold Hot Slightly Warm Hot
Cool Slightly Cool Cold Warm Warm Hot

Slightly Cool Cold Cold Warm Hot Hot
Slightly Cool Cool Cold Warm Slightly Warm Hot
Slightly Cool Slightly Cool Cold Slightly Warm Hot Hot
Normal Slightly Cool Normal Slightly Warm Warm Hot
Normal Slightly Warm Normal Slightly Warm Slightly Warm Hot
Slightly Cool Normal Normal
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Got Room 1D Get Temp Value Get Hurm Value et Il Value
| ! !
Get Temp Sensor 1D Get Hum Sensor 1D Get |Il Sencor D List
List By Room 1D List By Room 1D By Room 1D L 4
| | Controller
¥
Get Average
h
End
Al S 2= o} =
a9 111 AW 8338 ¢ ¢udF
Start }
l l ¥
Get PMV Index Get ET Index Get ill Walue Get Hum Value
Fuzzy Rule = Fuzzy ’_“
Y N
kA l l i l
Room Esr:.x::nmerlt Turn OAf Light Turm On Light Turn On Humidifier Turn Off Hurmidifier
' ¥ ¥
h 4 h § h 4
Turn On Air-Con Turn OFf Air-Can Turn Off Air-Con
Turn Off Boiler Turn OFf Boiler Turn On Boiler
End
A 7 o} =
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R 24 T5H HoIE

App Server Object ID Object IP Space ID Object Middleware Service Provider Address
Address (Sensor, (Sensor, (Room Type P (Sensor web, Actuator web)
Actuator) Actuator) ID)
DS00012 192.168.1.23 8 Actuator 220.149.42.19 http://117.17.102.28/ActuatorwebProviderService/
$D00023 192.168.1.12 8 Sensor 220.149.42.115 | http://117.17.102.7/SensorwebProviderService/
DS00015 192.168.1.22 8 Actuator 220.149.42.19 http://117.17.102.154/ActuatorwebProviderService/
http://220.149.42.1%/
i‘iﬁi‘“’“epm"'deﬁ DS00010 192.168.1.24 7 Actuator 220.149.42.43 http://117.17.102 44/ActuatorwebProviderService/

SD00010 192.168.1.13 7 Sensor 220.149.42.51 hittp://117.17.102.7/SensorwebProviderService/

SD00011 192.168.1.15 7 Sensor 220.149.42.66 hittp://117.17.102.197/SensorwebProviderService/
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Sensor
Middleware IP;

Sensor ID;/IP;

Sensor
Service Provider

Address Uriy/ IP.

App Server
Sensor Address Uriy
Sensor ID,/IE, Middleware IB, Sensor
Service Provider
Address Uri,/IP,
! | App Server

S o] !
1 pace ' Address Uri,

Actuator
Service Provider
Address Uri,/IP,

Actuator
Middleware IP;

Actuator ID,/IP;

App Server
Address Uriy,

Actuator
Service Provider

Actuator Address Uri,/IB,
Middleware IB,

Actuator 1D,/1P,
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Application Layer
PP y Space ID(Room ID) | Object ID | Provider Uri
8 LD50001.2*—http:/117. 17102149/ ActuatorwebProvider Senvice/ 1
8 SD00023 hittp://117.17.102.28/SensorwebProviderService/
9 DS00015 | hitps//117.17.10249/ActuatorwebProviderService/ Application Server
. . y
Service Provider Layer— - - - - -
Provider Uri Object ID | Middleware IP Provider Uri Object ID Middleware IP
http://117.17.10 | (DS00017—»P20.149.4219 (— httpy//117.17.102 | DS10012 220.149.42.19
2.149fActuatorw .25/Actuatorweb e
ebProviderServic | DS00023 | 220.149.42.19 ProviderServicey | DS10062 220.149.42.19
ef DS00019 | 220.149.42.16 DS10089 220.149.42.16 Service Provider
: y
Middleware Layer Provider IP Object ID | Object IP Provider IP Object ID | Object IP
11171710249 | DSo0089 | 192.168.12 117.17.102.25 | DS10012 | 192.168.14

(5500012 —{»} 57188, 15— DS10054 | 192.168.1.17
DS00065 | 192.168.1.17 DS10034 | 192.168.1.98 Middleware

Things Layer

Middleware 1P Object ID Object IP Middleware IP | Object ID | Object IP
920.145,42.194—DS000121 | 192.168.15 220.149.42.25 | DS10054 | 192.168.1.110 ...
Object
Middleware IP | Object ID | Object IP Middleware IP | Object ID | Object IP
220.149.42.19 DS00028 192.168.17 220.149.42.99 DS10034 192.168.1220
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" Object ID Object Type  RoomID  Provider Service Address

== isnooom Sensor 8 httpy//117.17.102.197/SensorwebProviderService/ |
:LDSOOOOG Actuator 8 http://220.149.42.107/ActuatorwebProviderService/ :
15000002 _ gt o LR Bt hetpy/117.17.102.192/SensorwebProviderService/_ |

DS00003 Actuato 6 http://220.149.42.19/ActuatorwebProviderService/

Sensor web Service Provider
— — — - Actuator ID Middleware 1P
L Dsoo006 1921681154 |
DS0000: 192.168.1.101
Sensor Middleware u Actuator Middleware N
— —— — — Actuator ID Actuator IP
3 DS00006 192.168.1.4 !
DS00002 192.168.1.13

Sensor Node Actuator Node
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> Set Service Uri Set ID/IP
Soap |Respond '| | Config Connection
Soa : Confix Connectiot Send Sensing Data
: Send S g Dat :
| | |
I soap | | I
| > Save Sensing Data |
| | |
R Sensing Da | |
! | |
Re: Sensing D Soa : :
| | | | |
I | s02 I I I
| | | | |
| | | | |
o
a9 116 A4 dold 2393 34

a9 116 2
BAIH 7L A2
IPE AAetar, AA mEd o7t Auj2s F5 Ak
A7F 271 €] g, A4 A4S

Steam®W2 o2 dolHE At A wE7} Soaps AMEEt] A ¥

== =
TAaE

w2kl APIE E3l Al dlolHE HdEste] DBl A%eth. S-8A487F AlA 4]
FHAe] APIE Fdl Al "olElE 835t SHett
| Aop Server | ls.:u..- Registry ‘ Actuator web Provider | | Actuator Widd|eware | l Actuator ‘
| | I | |
| | | | |
| Search Provider Service ! J_ ! I
Soap |Respond 'I | > Set Server Ur > Set Server [P Set IP/ID
| Conflix connection Conflig comection
|
Send Comand [ Type J[10 | Data [Tvpe J[10 T Data ]
: Type lLI Data Send Comeand
: Type |[ 10| Data Send Comeand
| Respond
|
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2.2 &8&AH 71¥k AW 10T A=
2.2.1-8&AH 7|9 A 10T Al=gl9] Qe o] T2EF
6. Register Actuator Service
5, Register GIS Service
4. Register Sensor web Service
A 4
1.Create Sensor
16. Provide Objec]
Provider Sensing 13. Provider Map Info
Pravider Actuator Information
ot %vz*«c
[16. Search GIS, Sensor, Actuator Service
7. Register App Service
a9 118 &AW 7|8k 10T Al=" &
9 1182 &8&AH 7N 10T Al=¥le] B5s 31 9 sHolrh. & A
rye 2

O] AE, Mulx F52, SE&AH, &AM AX=T, AAY FFA
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CERES
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=1
o T

L=

=2k A

Microsoft NET 374 ¢ WCF 7]

-~ 1) o
F 25 &&AH 719 I0T A= API
Description
Module Name API Name Applied At
Type Operation
Service Publish Interface Protocol | Service Information Write 4,56, 7
Service Registry
Service Search Interface Protocol Service Information Search, Read 17,18
GIS Provider Interface Protocol Map Information Read 13
GIS Service Provider
GIS Content Interface Protocol Map Information Read, Write 2
Sensor List Read, Search 14
Sensor web Service Provider .
) Interface Protocol Sensor Information Read 14
Sensor web Service Sensing Data Read 14
Provider
Sensor web Service Content Sensor List Read, Search 1
Interface Protocol Sensor Information Write 1
Actuator List Read, Search 12
Actuator web Service Provider §
Interface Protocol Actuator Information Read 12
Actuator web Service Control Write 1
Provider
Actuator web Service Content Actuator List Read, Search 3
Interface Protocol Actuator Information Write 3
Map Information Read 16
Sensor Information Read 16
App Service Provider -
Interface Protocol Sensing Data Read 16
Actuator Information Read 16
Object Information Read 16
App Server Map Information Read 15
Sensor Information Read 15
App Service Content Sensor List Read, Search 15
Interface Protocol Actuator Information Read 15
Actuator List Read, Search 15
Object Information Read, Write 15

265 &84

719k 10T Al28e] 72t RES

Z2}+= Service Publish Interface Protocol %

Al &8k

24
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Service Search Interface
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[o1 MR
==

mlo 18

A5

R

A&

o},

Oﬂfﬂ—
11 =

GIS &3 A+ GIS Service Provider Interface Protocol ¥ GIS

Content Interface Protocol$

Protocol<

Interface Protocol& A%

.

Sensor Web Service Content Interface Protocol<
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dlo]H,
MY FFA+= Sensor Web Provider Interface Protocol 2

¥3F3lt). Sensor Web
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Provider Interface Protocol> AlAl A®, AlA A Al deolHE F335HH,
Sensor Web Service Content Interface Protocol A4 Ax o] A 2 #al& A
Tty FEAl) Fa A Actuator Web Provider Interface Protocol %
Actuator Web Content Interface Protocols 233t} Actuator Web Provider

Interface Protocol2 F&A AH, F+5A AN, 54 e, F+5A4 AAE A
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O
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o

1, Actuator Web Content Interface Protocol 7-5A AKX o AA % A=
A &stey, 2848 += App Server Provider Interface Protocol % App Service
Content Interface ProtocolS ¥ &gt} App Server Provider Interface Protocol
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d AR 0¥ AES HHWE AFsH, App Service Content Interface Protocol
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4. Sensor Web Provider Service Uri

.GIS Provider Service Uri — —n———

11. Actuator Web Provider Service Uri
2.

Sensor Info
Sensing Type
Middleware Config

Sensor Web
Composite
Toolbox

Service
Registry

Sensor Web

Provider

5.Sensor ID List
8.
Sensor Web Provider Uri
GIS Provider Uri

Actuator Web Provider Uri

App Server Uri 6

Total Map 1.

Building Info Total Map
Floor Map Building Info
Room Info Floor Map

Room Info

GIS Composite
Toolbox

7.

GIS Service Uri
Object Position
Object Provider Uri 10.Acutaor ID List

9.
Actuator Info

Actuator Attribute
Middleware Config

App Server
Composite
Toolbox

Actuator Web
Composite
Toolbox

Actuator Web
Provider

a9 119 $E8A48 7]¥k Ay I0T A" 373 AA G4

131



o
é
a
W
s
o
[
o,
i)
g
i
T
o
il
2

Total Map A9 A &9] ofux] Heoly, A& Ato]= HAE ojujx]g} w|
Y A =& EZ3ec) Building Info= W9 o]&, 91A AR, T o5& X33},
Floor Map AWl A|=9] A|&9] ojulx] Ho|g, A& Alo]=, HAE oju|x|e}
ny A EE 33t} Room Infos We] ol&, W A& x3Hst). Sensor Info
A wEe] olF, AlA IDE EFech AA Typerw MM A4 EFY AR
m] gttt Middleware Configi= AlA mlE9oio] ID, IPF4d H&EAS AR
E XT3} Service Infox= 242} AMH| & FAke] AR|2 ol&, A 719=, A
& FAh MUl §8& xFeth AA Liste A2 FEab ARgAkel 1A
z7e weba s AA IDES 9nlgtth. GIS Service Urie GIS FH A+
HEFAE 9u| s}, Sensor Positionts AlA el A =2ge] 91x] ARE o]t}
Actuator List¥= AB]2 F527F AR&ARS] HA 2o mebs SHshs -5 A
IDES 97ttt Actuator Positione T-&A 9] A L/te] 92 ARE o gt}
Actuator Provider Uris F& A 334 AEFAE vsith, A0 T4
Urie AA R 529 AEF4E 9n|stt}. App Server Service Provider Uri

= eame) WEFaE ovan,

rr
l_.__)‘:l

o

il
o,

o
b

GIS Mul2 AAEFE A% B do]EE 9] ¥4 GIS Content APIE &

3l GIS &5 #tel DBel Axgich AlA 4] Aee 2F A=) RS AlA
] Content APIZ &3 A/dste] DBl Asts njEdoe] wjx Ars A
ok GIS AMHl 2= AZET7F GIS & A2 ARE A2 GEx A 553
oh A AR A FEAE AH2s GRS MHls SERA T
of A FEFATE AEEte A g 2E AR GIS 3 A7F AlestsE A=
delHE $8AAHE B8 &AW AZFETFolA AFert. SEMAH AZEF
7b 2 A wEoh A we] AAFRE AAste] Astal EAH e Aus A
s S=3t. FEAY ARETE 4 FEA == AXEE Actuator Web
Content APIE &3 A3kl DBl #7d3ste] njEglole] wix] FRE A gt

4
.

e
o

132



T2 TR AT AA T AE ARE SeAWE B S8 Az

7o ATHY TEAY ARETE TEAY IFA A0 gRE Az

GIS Provider

Actuator Web Provider

Service Registry || App Server Provider

T T T - y S T T T
| | | Create Sensor Info i i

Create Actuator Info

Create Map Data, Area Information

i
Provide GIS Service List
|

1
| Save Map Binding

ce ! !

| |

! | |

Provide Map In ation i i
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» | |

| T

| |

| |

Provide Sensor Web Service List
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Actuator Web
Provider
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Actuator Info
Actuator State
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2
App Server Uri Object Position
Object Provider Uri

App Server
Provider

4

Sensor Info
Sensing Data
Sensor Web
Provider
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[ wwe | [ e

|

Provider Service
Work Time:  [00:00:08]
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&? fnloadData Epre B o
2% fnMiniMapView S . . =
'ZgomLIpButtun = ‘lSensunueme = 4% fnProcessBefa... ‘zn,V mGetSensing .. _14 IstServices 4" mClient
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=+ UserControl 4% fnSendMapDa... @ mewClient ¥ méearchClient ‘% ComfortIndex...
" ¥ fnSendMapDa... = & B &k % GetETState
ISensorwebPro... ¥ ¥ fnSendMaplnf... 4% ClearSensing... % MainPage © GetPMvState
" Mo veButton [ Interface &% fnSendObject ... & SensorDatavi.. & GetPPDState
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IclsProviderService, [AppProviderService, IGISProviderService,
[SensorwebProviderServicet= 9% WCF AMH| 25 HE3817] 918 Qe # o] ~0]
t}. MainPage, ViewPage, ActuatorNode, SensorNode, ActuatorDataView,
SensorDataView, ComfortlndexView, ZoomUpButton, ZoomDownButton,
MoveButton< A A stHS FAst= AW EolE Controle]th. MainPaget® 58
Au)z=e] AHA 7N SLE,  ViewPagew A= 7MAE 7S AlFgoh
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[Service Registry] @

-Time Now: [2013-05-23 21:01:54]

Service State

-Work Time: [00 00:00:071
Service Stop
-Service Stater  [Service Start.]

Single Service

Number  Name ServiceType Aceess Uri Is WSDK
) Jeju un... GIS http://117.17.102.128/Design_Time_Addresses/G_GIS_... True
1 CUN A Actuatorweb  http://220.149.42 19:81/G_Actuatorweb_Service_Provi True
2 Jeju Un AppServer http://220.149.42.19:81/Design_Time_Addrasses/G_A. True
3 Sensor... Sensorweb http://220.149.42.19:81/Design_Time_Addresses/G_Se... True

Service Management

l Update Service Info
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[Service Publish Management] i IE‘

Service Code Service Mame Type Access Uri Key Word Registry Time

4 Jeju University Map GIS http://117.17.102.128/Design_Time_Addresses/G_GIS_Se..  Korean,Jeju University,Map 2013/4/10 21:31:31
Bl CUN Actuator Web Actuat.. http://220.149.42 19:81/G_Actuatorweb_Service_Provider.. CUN,Actuater Web 201374711 12:33:08
6 Jeju University App Server  AppSer.. hitpi//220.149.42.19:81/Design_Time_Addresses/G_AppS...  Jeju University's sensor, P... 201374713 11:52:25
7 SensoriVeb Sensor. http://220.149.42.19:81/Design_Time_Addresses/G_Sens. Sensor,Web 2013/4/23 17:43:42
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| IServicePublish ¥ | fi g 2 | frmse 3 ISel ¥
Interface Class Class Interface
\ - Form - Form \ ),
= 7 7 ~7;7,
(senvicepublish 2] |~ TR e [ servicesearch (]
Class @Y IstServicelnfo & IstServicelnfo Class
47 IstServices &7 IstServices
= *fg 4 mPublishServi... 47 strConn = ey
4% strConn 4¥ mSearchService = Bk 4 strConn
= Bk :;: ':Tv:’mi:fw 3" DelService = Ak
o g
@ PublishService S @ frmServiceMa.. @ Searchictuat...
2% frmServiceMa... @ SearchAppSer...
¢ frmMainPage ¥ GetAllServics @ SearchGISServ...
4% frmMainPage... ¥ GetServicelnfo @ SearchSensor...
¥ GetServicelnfos 4% GetServicesBy... ,
¥ ServiceStart ¥ PulishService
¥ ServiceStop
¥ TimeNowTick
3¥ WorkTimeTick
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AHEdS 7 269 2ok A2 AU 10T A|2Hel =8 7]5dA s
e Fr), RE ASEAL T FoEE HE2 203)d Adx FAE =4
oA,

¥ 26 A33H
Division Detail

Operating System

Microsoft Windows 7(X64)
Microsoft Windows Server 2008(X64)

Development Environment

Net Framework 3.5, 4.0

Development Tool

Visual Studio .Net 2010

Programming Language

C#, XMAL, XML

DBMS

Microsoft SQL Server 2008 R2

Hardware

CPU:

Intel® Core™ i3-2125 @ 3.30GHz
Intel® Core™ i3-3220 @ 3.30GHz
RAM: 4GB

Graphics:

NVIDIA GeForce GT 440

AMD Radeon HD 6570

Actuator web Provider

Actuator web Service
Composite Toolbox

Sensor web Service
Composite Toolbox

]

Sensor web Provider

L @
TCP/HTTP(Soap) HTTP(Soap) HTTP(Soap) HTTP(Soap)
TCP HTTP(Soap) Sensor
S— Serial Port
Y
Actuator Emulator Actuator web Middleware Sensor web Middleware
Y 148 £FlE Aoje] 49 vEHZ 74
= wwd I 18elA 10T Al=glel dis] Aul= g5AE 7Ivke] 10T
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Al&=g et FEAHE 71Nk 10T A28 725 Alsdd A &2 4o
A T AR F2E st FHoldEVE 10T Ao 154 Ao] 9 Al
o5& QA1 SHeE= A7HS =A s

Aol MESA 742 27 1483 Pk AdS fld& MM FEAE
AT daaw AW 10, FEAY eEAE eyl A% daAas A 1,
oMM E P HaAd My 1H, FEtelE, FeAl dlEH e, TeA v
=9e], A mEelE FEshy] S HAAH 7 1HE AR

HE 27 ZntE Aoje] 43 Y EHZ &7

Module Name Address
A A http://220.149.42.19:81/Design_Time_Addresses/G_Sensorweb_Service_Provider/Sen
Aqu) 2 FH A} sorwebProviderService/

TEA

A L http://220.149.42.19:81/G_Actuatorweb_Service_Provider/clsProviderService/
qH 2 T3

AA =Y

SR 117.17.102.28
5 21) 2

TEAY A 920,149,421

Ta Ak

T-5 A ol E ol E 117.17.102.128

453ke] D4235 2
a 1x dd A =

p‘ubhc void SmartVork() =
pan mTimel = new TimeSpan(): TR | W
neSpan mTime2 = new TimeSpan() 85008533503
393. 0S468TSas
2 n(DateT Hi ERARY Ox1fe) SR, EE
aTinel = new pan (l . Now. Ticks) ; b S i
493, 0546875es
ist< rInfomat > 1stTempSensors = new List<{SensorInfor] #DS00006:Contro 1 Success fully!
1st{Ser rinf ation)> lstHumSensors = new List<{SensorInfonm 653.0703125es
t<SensorInfomation> 1stIllSensors = new List<SensorInf 399.0468TSas
358, 0468TSas
353.03125as
double Temp = 0 447.0390625as
double Hun = 0: #IS00008:Control. Successfully!
double Lux = 0 536, 054687Sns
393. 0390625as
double PMV_Value = 0: fc‘: gj;g‘;
double PPD_Value = 0: proshocstiog
double ET_Value = 0: 355, 0468T5mz
364.03125es
Mor ontrol Code 300.04857Sas
361.0390625es
aline2 = new TimeSpan (DateTine. Now. Ticks) #1S00006: Control Successfully!
£20. 054667503
414. 04687Sa:
double deff = mTime2.Totallilliseconds - mTimel.Totallillise] sas nessrons
=
.VriteLine (deff. ToString() + “ms”)
: & e Bre W ool W
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Times Cost

385.0390625 Smart Control

493.0546875| 700
653.0703125
389.046875 A

600 A
pere VA A\ \
s/ O\ S\ A [\

00~ B W N
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393.0390625 7
348.03125

=
o

[
=

406.046875 | 300
460.046875
358.046875 200
364.03125
390.046875 100
361.0390625
620.0546875
414046875
386.046875
435046875
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o] F8sl4 WE 385.0390625, 493.0546875, 653.0703125, 389.046875,
358.046875, 353.03125, 447.0390625, 596.0546875, 393.0390625, 348.03125,
406.046875, 460.046875, 358.046875, 364.03125, 390.046875, 361.0390625,
620.0546875, 414.046875, 386.046875, 435.046875ms2] =g A|7to] 459
Al FHA A2 348.03126mseolaL, Ho F3AIFE 653.0703125ms°] T
A SEAAWE S Bl g 2utE Aojated Aule HAAS
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1. A4 GIS A== AA

A= 7N MEl 2 Algstr] Hs A A

AEE A, o5 B dgste Al

GIS Ar]& A== 43,

1.1 A GIS A" AFRAA

1.1.1 GIS &3#}

GIS Composite Toolbox Application Server aﬁggﬁ;zr_‘rgi’l‘é‘;
v ) e
o o) o
iR iR i
H

Endpoint Endpoint

GIS Content Service
Interface

Service Interface

GIS Provider Service
Interface

i
I}

GIS Content Service GIS Provider Service
| Service State Viewer ‘

N Map Data Manage Map Data Supply
[

GIS Service Control

Building Info Manage Building Info Supply

_____ S Provider Service === -3
! Control :r
: i
i Floor Info Manage H
Lol Content Service -
| ‘:
: |

i

i

: Room Info Manage
H
i
R XML
Configuration

Floor Info Supply

Room Info Supply

| I I I I
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Al&3sktt. GIS Content Servicei= Map Data Manage, Building Info Manage,
Floor Info Manage®} Room Info Manage® T4 ¥t} Map Data Managet+= A=
oln| A& st 9IS, Building Info Manage: A=A B9 #H ARE
A sl= 982, Floor Info Manages HWHUe = #d4d AHE St o9&
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W
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D
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GIS &FH AH]22+= Map Data Supply, Building Info Supply, Floor Info Supply
¢} Room Info Supply® TA %t} Map Data Supply®= A= dHo]EE, Building
Info Supply= A EAte] WY ¥ AW E Floor Info Supplys WYY & 3

d A HE Room Info Supply= 5 A =49 # 4 AHE FF3es 938 5
&gttt GIS Service Control Provider Service Control¥} Content Service
ControlZ 4% 3L Provider Service % Content Service?] 4%, 855 A9
stt}, Service State Viewert A1H| 9] 521 AHE Ao Al Rtk XML
Configuration< WCF Service®] &2} $H4 < HjA| gt} GIS Databaset A% A

v 27 AlFes Aujs ZUl2E A 3e)

1.1.2GIS AHv]2 A2+

Service Registry GIS Service Provider

: .

Generator

i 1
0 T
Map Image File Processer ildi H
Building Mark Building Info
_ Mini Map Generator Generator
:r Generator
! o
i { i
1l i o
oor Info .

E Generator i Image Load Generator Viewer
H
i
' : :

Room Info Manage |

1
Image Load | ‘ Total Map Info ‘

Generator Generator

Room Mark | ‘ Room Info ‘

GIS Service Info Publish

Service Info e

Generator Xml Temp File
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29 162+ GIS Mula AZFLTe] ARzl GIS Mul2s A=
GIS &wAte] F'l= Mu|2E 3] Anj= FH=E AAdste] deste 9%
FHsta Mula S22 5F HUlAE Fd GIS MulA ARE 5E3
Total Map Manage+ Image Load, Total Map Info Generator® -4 %t}
Image Load+= Map Image File ProcesserE %3] Mini Map, Division Map< 4}
Aste] GIS 3 A4S A 43t}h. Total Map Info Generators AA A2 FH
(A= Alo] &, vy A&k Alo]Z 5)E AAste] A &3t} Building Info Manage
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Mark Generatore= ¥E|A7} Aol A WY 59 £715 S AABEE B4
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3t} Floor Info Managei= Image Load, Floor Info Generator® AT},
Image Load+ Floor Map Image& Map Image File ProcesserE %3 Mini Map,
Division MapS A4d3ste] GIS 335 AHE A%t} Floor Info Generatore & A
Lol AR E Alolz, Wy Ak Alo]z= F)E AAste] A3t Floor Info
Manage+ Floor Mark Generator, Floor Info Generator= -/ ¥ t}. Floor Mark
Generatore #E|A7F A LigollA W 7999 715 &3 AXARE APt
Floor Info Generator= WW ARCY o]lF, WHIE, AW T)E AAPIT. GIS
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2. Ad GIS Al&" 73

2.1 GIS &3%

{fi",JGIS Service Frovider

Content Information Operation Hiztory
[ rovider service is o d
Tize now: 2013-05-23 21:50:55 (iR SEEMIGE 1 opEns
]:Content zervice iz opened
Provider serwvice: Service Start ..
Content szerwvice: Service Start. ..
Map nuzber: 1

Building nu=zber: 1
Floor numher: 5

Room numher: 19
Provider Service

Start | Stop |

Content Service

_ - Clear Histoxry
Start Stop

Clear the operation history

2% 153 GIS &84 A3ystaA

% 1632 GIS TwAte] ddstuelth. GIS HA7E &5 Anjs 5 ZEl
= AMHl~E AlFdrh Time Nows GIS &3#be] 523749 @Al Algtelth
Provider Servicex™ GIS &3 A+ 35 AH| 29 F2EHE 3EAIETE Content
Servicex= GIS AH|2 F®Rl= MH|2 o FAAHE FAgHt. Map Numbers=
DBol| Al Ae] A&e] 7|45 #Agt} Building Number® DBellA #%43st=
GAR ¢S 9w st} Floor Numberi= DBOlA A& sl S AR 4S9
gty Room Numberi DBoOlA AAst= W AR /A4S oJu]sit). StartHES
3l 3ld Aul=E At StopHES F3l T Av|~E 7t Operation

History+ GIS AH] A Ao &S 7] =3k},
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MAP_INFORMATION BUILDING INFORMAT. BUILDING MARK ROOM_MARK
? MAP_CODE © BULLDING_CODE © MARK_CODE @ MARK_CODE
MAP_WIDTH BUILDING _NAME MARK_ORDER MARK_ORDER
MAP_HEIGHT BUILDING _IMAGE POSITION X POSTTION_X
DIVISION_WIDTH BUILDING_EXPLAIN POSITION_Y POSTTION_Y
DIVISION_HEIGHT FK_MAP_CODE FK_BUILDING_CODE FK_ROOM_CODE
MINI_WIDTH
MINI_HEIGHT
MIMI_PERCENT %
MINI_IMAGE
MAP_DATA FLOOR_INFORMATION * ROOM_INFORMATION
7 DATA_CODE % FLOOR_CODE 7 ROOM_CODE
% START X Led FLOOR_NAME [P FK_FLOOR_CODE
START Y FLOOR_EXPLAIN ROCM_NUMBER
PERCENT_INFORMATIC : END_X FK_BUILDING_CODE ROOM_EXPLAIN
¥ PERCENT_CODE END_Y MAP_WIDTH ROOM_NAME
PERCEMNT_MUMBER DATA_WIDTH MAP_HEIGHT ROOM_IMAGE
PERCENT WIDTH DATA_HEIGHT DIVISION_WIDTH
PERCENT HEIGHT DATA_IMAGE DIVISION_HEIGHT
FK_MAP_CODE FK_PERCENT_CODE MINI_WIDTH LOOR DATA
MINI_HELGHT =
MINI_PERCENT @ DATA_CODE
MINI_IMAGE START X
FLOOR_PERCENT START_Y
© PERCENT_CODE J—@ END_X
PERCENT_NUMBER END_Y
PERCENT_WIDTH DATA_WIDTH
PERCENT HEIGHT DATA_HEIGHT
FK_FLOOR_CODE DATA_IMAGE
2 F_PERCENT_CODE
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7
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C1: C1:
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T
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% #? strComm #? strComm BapInf - =
av fnfloseConten " s e stlapInformation |¥
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4% fnGetRoomHum Y retlivisionila W ec 00'!‘ 5.}{ ot
4% frlpenContent W GetFloorCodeB-- i DeleteBuildin=-
;.‘V folpenFrovider W GetFlaoorInfom=- @ DeleteFloorMap
3% fnShowMessage % GetFloorInfor-- % DeleteRoomByC--- —
5% ExTimeTick W GetFloorMapData @ DeleteTotalMar stlinilap ¥
& Mainfindow @ GetFloorMapDas- & SaveBuildingl- Struct
W GetFloorPerce= W SaveFloorInfo=
% GetMapInforma=-* % SaveFloorMapD ="
B e Toformat— (T oy GetMapInform.a'" 4 SaveFloorMapP = stNapData v
Struct av GetMarksEyBui == W SaveMapData e
v GetMarksExRoo"" W SavelMapInform=*
...................................................................... & GetPercentFlo- @ SavellepPereent
W GetPercentInf-- W SaveRoomInfor =
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et & GetRoomInform= N Struct
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IGISContentService:= 3w AlH|Z~ 2 FEl= AMH|AE Qo w=F3st7] 9
olg] o] ~o]t}, GISProviderServicet® A= AWE FFstE 9L AlFdit)
GISContentService™ A% AHE #elste= 4TS A&t MainWindow= A
H| & Alojstar Aujx AJEje] Fol& AlFdt}. stFloorInformation & A%
ARE stMarks vt AHZE stMaplnformatione A A= HARE A Asl=
TZA°]t}h. stRoomlnformation % BEE, stMiniMap> HUAZ= HEE,
stMapDatat= & A% HRE, stSizew= A= Alo]2E, stBuildingInformation
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‘Map Information View "~ Map Information
@sL2e7) Map Peccent:  100%
Y MapSize 1146626
. . ViewSize: 180607
B (Service Information Ma

[Map Image Manager] s N
Service Information
Map Image Infomation Save Maf 3
Preview Map U Service Name: Jeju University Map ¥l1s wWsDL:

Service Explain:  Jechu University Map Information

Service Uri: http//117.17.102.128/Design_Time_Addresses/G_GIS_Service_Pr
Mom Fneos ot Search Key Word: | Korean Jeju University Map
~Image Format Info: (None)
~Pixel Format Info: (None)
-Original Image Size:  (None)
Mini Map Image Info:
~Mini Map Size(Pixel):
Width: 180 Height: 104

Save Service Infomation

Original Image Losd | ~ ] m I
Total Map Inforation-- Floor Information--
Total Map Size: 1146X926 Is Floor Existed: (Existed)
Mini Map Size: 171X171 Count Of Floor Info: S
Building Information-- Room Informatipn—
Is Buildirjg Existed: (Exifted) Is i (Existed)
Count Of Building Info: Count Of foom Info: 19

Service Conterft Management

g ppewersy § ey | ——

a9 156 GIS A2 ARET A3Psid

(—a T . N
e e e S
Service Content State 1

1
Date Time:  0000-00-00 00:00:00 |
I
Total Map Infomation-- Floor Information-- !
I
Total Map Size: 1146X926 Is Floor Existed: (Existed) 1
I
Mini Map Size: 171X171 A Count Of Floor Info: S ]
I
Building Information-- Room Information-- |
Is Building Existed: (Existed) Is Room Existed: (Existed) '
Count Of Building Info: 1 Count Of Room Info: 19 :
I

e e e e e e P o e S RSN S e e e i

S SErvice; CoNtemnt /MUt = m o s s S 1
I

B 3 A !

Total Map Load Other Content Create Service Registry Close |

I
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| Map Image Infomation | Sava Map Data

| Preview | Map Upload Infomation
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-Image Format Info: (None)

-Pixel Format Info: (None)
-Original Image Size:  (None)
Mini Map Image Info:
-Mini Map Size(Pixel):
Width: 180 Height: 104
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I
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