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Design and Implementation Testbed of Home Network
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Abstract

Remote control service, monitoring, gear service of information electronic _appliance, various
services of security service and so on of Home network that is by link of Ubiquitous
environment are offered. These services need verification process through priority test to
use and are changed. If test using actuality information electronic device for test, much
expenses and time may be invested. Home network test bed offers softness of research
using control model and simulator. in this paper, Wish to design and embody home network
test bed to do environment construction of home network and test of application service.
Because use istent power line just as it is without necessity to establish circuit in addition
by solution of home network testbed, expense costs to be less and establishment used easy
PLC. Also, propriated Wireless sensor network that use Zigbee by solution of home
network testbed. Appliance check and monitor sguare do by Home Auto that know
e}nbodled and embodied by Home Gateway that interlink terminals of Home Auto and out
0

» Keywords : Ubiquitous Application Service, Sensor Network, Testbed. PLC, Home
Gateway
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[Fig 1] Power Line Communication

Eoj7be Rold WE9 AEAH 4HA gl F
Al 3 7l&g LI PLCE & VIES

A FEE 98 dxe wAFTA HEo] AY



PLC JlEtel & HIERD HAEHE 8H & 78 145

A Rede Aol glon, oz drte
A3 Ade] 4 Agsax 2w
FHoz BAstn glvh[456]

2.2 Zigbee

IEEE 802.154 Zigheer A &9 A7t A
ARE YQF e SEEGE ZXE 3
ZAY FAH FA 7%t} Zighee: ¥
HEQA A4 JEYaE FAs8ted o] &
451 glel. Zigbee TEEZE LS Bluetoothth
AEPAN EE 74 LANZ2EERTD 4
sttt Zigbee® T4 9L FY PHY
HEl2 2.4GHz, 868/915MHzE A8, 2
a2 DSSS(Direct  Sequence  Spread
Spectrum), MACS CSMA/CAE Al£3}H, o
olEl HMEFEEEE 20kbpsl A 250kbps7tAl 7}
%3ttt Zigbee stack system® QFz@L
8bit Flo|ARAEEHE AE3d, A ==
EE 292 32Kbytes o] to]ojol 3} [8].

o ()

2.3 Bluetooth
Bluetooth+ 104}7] 2zitiyu]e}l =719l

dotzel w2golE $UE uloHon #9
& HE= BFF2(Harald BlueTooth)8) o] &
ANA f# =S Bluetooth:E A2 g Eal
71715€ A AA gy gdd Aug 2E
TAEAA H&E 5 JEE = Jeg, v}
Aojut APFAUYe] gl AHFE, Ty, A=
Z, PDAS REBA/ 71 B8 4% oxd
THAAEFES FA HEFA jlo] Aoz dF
HFEE AY FA vEdz e sz
o}z, AolE g PC, =ZF PCHY
dolel F& 5¢ 438% & 9o

Bluctooth¥ 24GHz¢ ISMui €9 grle &
GFE AR FoEo] & Afdx
A4 HelHEAE FdIy A Ags=e
IMbps(Z A &%+ 721Kbps)ol i, A4AdE
W 10mul9ely & g=s gle FSde
100m7t#] A4A2E g = g9l

o 9

2.4 CDMA SMS

SMS(Short Message Service): #xb w4
A EE g (AR MEl22 e, dx
27bgu) glo] olEA3 Aladg o]&dd]
SObyte W 7terg B& dAAE #4E
dE A HolHEA Auj2o gFolr).
GSM%A Q1 9 160uto] EZX] Afel 75
S TLSMSE o) &3 A¥&x B E IA wE
g Ay Musst Yo Point to Point) A H]
22 5§ 2o #3438 AHe XY v
Zo] 2UE 49 HRE v girld
Ao AEE o ALY ddid A4 g
o2 B 4 9% point-to-point AlHl&E F
o] gEriz dAAE Afse a2 )
A A Zho WIANAE FuRE w AL

.

3. ¥ UEHAA H2EHWE ANx
d AA

31 A=Y A x

a2 B =594 AL & HELZ H
AE HE A2d FAEE BdFa g &
o)A T@3te= Al2"2 AA Home Auto
BE3 Home GateWay FESZ FEEHT
Home Auto®t Home Gatewayy Ethemeto
AZdso] glon TCPAPEA LR o] Folx g]

[ $ "
a0 pems0 WL wos-s  TROSB
T

AEHAN 22 28 B

(2% 2] F VEYA HAEHE Al2d PR



146BEEFEHEXSE RE 2009. 10. Vol 10., No 4

[Fig 2] Home Network Testbed system Institue
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[Fig 3] Main Control Message Format
1 4 2 4 8 61 bytes

offset |class] id}flag) pass value

(13 4] 3 HAA 34
[ Fig 4] Extend Message Format

Aol 2¥ 373 19 4= FF dAA 34
2 A% Holth & wAx9 =:HJE 80byte
2 AASHEY 2 oFE AE % HH
el WAA = 80byte™ R3S EHol sisst
3, §=F SMS EE vAA Aujart 3 A
F 80byte® A glr] mEoir} 4 d=
¢ A7lEe a¥gdA "Eo|E fo wolER
EAES et 2 HE9 e i g
@ offset ! lbyteZ o]FojFow (974

£ 7HAEH, geol ‘0eld el HAlx #2
29 35, ‘1 ojAeld B wiAlx A
27 48 wEg. FF JAX dERY o
i el Az @A length B=9 g
o2 A,

@® class @ B8 FTF R 2& FH9 AR}
A7171 2 REE PR o8 EW, B¢
#d 7)171%¢ molghe [1002]8, Wy 717
9 RYde [E004l2, 91&rn=+ [Y000le
Z Jekgd,

@ id: FH7 2& PES FEE class
7t 2L F B FTFHY ARAVIVIES 9
g oo Y& F§ oleg FEE deE 74 717
9] “Serial No.”$} 938€ 4 Utk

@ flag © Ao} BHE JERAYG 71018 3H
& vehlte gelth 3 wlelE YER A-Z

7N e WE] fARE JeEhR HFEA ‘ez
' e AN AR WAAE YE
ok aElm A vlelEe) £t 98 JhaE)
719} g7 el AeaE Jeidt [dE §9]
RYE A FFHolW [000A], & EHo
9 [000B], €E8 &gv HHW [000GIE
Yelyn Bd#E7 ARdE $9 HAA9
flag@t-e [000alz et

@ pass © AHRAl 9iE S 9% gxiEle] HiWW
oty FE B3 ge AAe ¢z =
o] 9 7171 Bo] HAdAE gx¢
pass =2 @ ¥ ol 4z8 ¥ & 9

@ length : Hol A45+ value g9 dHold
2718 vekdch gho] 59o)4old & A
A7F 94S vhebdc.

@ value : HWE(flag R=)E F7F A9 &
By AgA A5y 75E g %
A class =9 flag Yo wel value #
9 el gk

[E8E0]] deolfde &5 zAsy] ¢4
o g AAXNE TF WA Hoz 5L
o “OE00301000M12345678003024“0) €t} o]

Ag gryz FEd  HW, offsetf0],
class[EQ03], id[01], flag[000M],
passl12345678], length[003], valuef024]o}t}.

JAE Fol M, ¥ I JIF F 39
A 7171[E00312) o1z & 3 WA ol

42 WAA 5%

E WAX B

O C WA R
R ——

BF AR ZE
WMAR I = U Uy

—_—
=R IIA\N‘
PRALK WY

BE WAR NS

Y OAR AL

<TCP/P> <CDMA, Bhsetooth, Etternet>

[29 5] viAlAl 28X
{Fig 5] Message Flowchart
[o1elA &= A% 93d{oooMlE JF&dl



140BEEFEHELSEE WEE '2009. 10. Vol 10., No 4

2% #0241 2452 AAdEE wAIA |,
a9 55 WAAe BEEE RYFz Ut
Home AutoolA Zr 7]71E& Aolsts HHES
B3 wAx ez uEE ARE A
71718 A F A s §F HAIRA FH
2 Home AutodlA Rdth I8l E-Hol
A 7z ggge d uAE BY WAAE
2 Home GatewayolA 343 & TCP/IP &
AENeZ Home Autod] A4 HT Home
Autod| e AL HAAE JF4T F 7
& Aojgd. 18 Fo] 77|19 4™ #FE
L WAA FgHow TCP/AP &ATAo=R
Home Gateway®ll A43%it},

5. 78 R HXE

AA AR fAE Uz 2322 AR §
. H2E #HE Hols dAA A Fo] HY
Ag wjd s

[2¥E 6] & YEYa H2E ¥=
[Fig 6] Home Network Testbed

PLCEY S (F)ZH 9 360bpsyd A& Ed
¢ ZCTI0E - 01& A&3I%Th.
8051kity AlolRyPoz Tojg, FE JtA

Wy 2y, AEd dxsioen, nde
deolz AEdHolEE PCE W2 Fo] EUH
o] &3 TAaEol st EF , A&
FLASH MX2004% wHEJUTH =T, 2
Z%, FEAXN7 WHZE ZigheeT EE
A48t Y. Home Gateways #HZ=3 25
g 0SZ Agstgen, Ade 242678
2 Bluetooth ZEF X9& 98 #Adoly,
Bluetooth 2 & A2 Bluez® T3

i

’

> tlo K1 O

4.2 Home Auto9 T3
18 7¢ Home Auto ZE139] lgjdojx
o) HX 232 L A&7 Wi &7

[Z"8 7] X228 W29 Home Auto YEIH o]
[Fig 7] Home Auti Interface of Touch Screen
Method.

goz ¥27] 47 DiaogZl¥te s FTHSHE
t}. Dialogys & 4712 wWoswsg =, ¥4
B @e-dusdes pAs glon, Wl
sl zZtzte sHoeE oFF F on
74zte] glAdA g gHoRE o|FE F
AEE FHEslgtl. Dialogel ulgsd B E]
oM AE YA AL&A AEH2E HIFY

aHA s



PLC JIBtel & HIERD HAEHE A & F& 149

43 PDAC +d@

¥ 8& PDAY Home Gateway AHol9]
BluethoothBAl S £& #wAx] ZEEE HY
F3 v, d¢ AL 89 Bluetooth & &
Fod HE oA & @ HE S¥E ¢
Home Gateway”’} %9% 3d PDA$} Home
Gateway?t BluetoothBA-E 7] 8 H&o)
8" Aot} Heol HH,
2 Ao Wy HAXE 2. Home
Gatewayl A& ®WARE 3439 Home
AutoZ B3 Home Auto® ¢ WAXE 5
At 71718 Alolg 1, Home Gateway©l A
g dARE A$dd. 7 dHAAE g2
Home Gatewayy THA) PDAGA 49 AR
g e

Home Gateway

Home Gateway PDA

HomeAuto

1. NSRS UM

2. HIEN3 34 3

3. UIEN3 8% 50

A HEND 8

5. WAIX &%
6. MAIX THy

7. MAK B
8, WAIX A2

9. SE MR 8%

10, S MAX 8%

<TCPAP E4)> <Biuetooth 21>
[2%8] PDAS Home Gateway 7+ ZEFE
[Fig 8] PDA and Home Gateway Between

flowchart

a9 0 PDAZ 78T & UEHZ Ao <
Elo|&g HoFn glon. addA Bl
ghol AEIFAZ]7IQ wilde] EH A,
WA, el Fog ojFojA YUt

b

meg  EUROl  WEER ool

(2% 9] PDA & WEHNR Ao A Holx
(Fig 9]Home Network Control Interface of PDA

43 J=F £ A ¥ 74
29 108 d=Eow AMNEAYT] W
g3t HujAE HodF3 9t

(13 10] ReE Aul&
{Fig 10] Handphone Service

a9 e F UEYAAN ARAE7IZE A
ol8}7] 1% 9 Hol

WY 29, W

IR
[Fig 11] Web Screen



150@ B2 FEEXBE HXE 2009. 10. Vol 10., No 4

6. 48
E =RdAE & UYEYaY 7 ALs
to] &8 Aulxe] HE € H2EE 3§}V
E JEda HzEWZ=E FEHIHT
HAEWE=EE PLCE 718 $€F40E 753
A3, Zighee ¥ RF A& T8 T4 AA A
EYasE FEHI9ct a8ln SerialdA ¥
TCP/IPEA L2 HEAAZI7|IEE A 2 B
Ug"d =% FE34v. =3, Home
GatewayE E3 Id=F PDA, Web 53 2
2 gt Ao gTg ALE3e FFgE WA
Z Aoz T YELAY HIo NI
A A st

Home Auto 2 PDA, Web pages 9 AH£3
Qg o) 28 ZA Fo ALEA7 HEEA o]
£33 4 A AAsAG

aga 2l A Auls, J-dd AejaF
3} 2e ZE §& AMu2E HEESY] A%
AE g e HE/AZ7] £ §8& Ay
28 H2ESGT

4
9

[ rot

o

o

A58

11 ZAEdolg,ddd0odd, “& VEY
3 AA2 oeAE 2 H2EWEZ A
TE7, ¥ AFETI =EA], 2006.

21 =AR, “F MEAA H2EHRE 757,
cdgqdn FHHS HERIETHF,
p.2, 114€ 2004.

(3] ol&#, “F VEYALNY EF 2A A7
437 23 &5 F JEYA AFH3I
(HNA), p.3, 29 2005.

[4] AR AFAAFEPLC 7[9he] & o
ESa vEde] 44 2 FEIIHF
B A48 =83, 29 2008

6] A4S, “dEHdFAPLO) 71¢ R EE
B T

(6] Mo F A7Agd, “19d 4 (PL

O71%7, g WARE Z1EATL (3]
Z4 E), 10¢ 2000.

71 HAEANEARLY, AN vEAD B
¢ AT B

8] A4S ANE AT LY FIEILT
“Zigbee : A&-A7-AAdHe FA B4
71&", B ARFANTE A2HH A7)

Ed+4&
[9] Bluetooth, "http://www.bluetooth.com/”

et AFE T

Auje ARAGHS BF
Agujsta AFES B
ok : CG, CAGD, ¥71¢ 5

ERFgStE AR/ TH EY
¥ ¥QEolo|(F) 2F, 474
ARl ¢ HEHZ, F UEY
F, 2upd % 22049 5

A oz

SAYUL cherel AT A}
@ Beden Bgas 55

| malso}: AFETE, § WEZ,
mHlg, nlolazzEAN 5



