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The Integrated Mechanism based on Object between Virtual Prototyping
and Physical prototyping

Jong-Il Kim" - Jeong-Bae Lee™ - Jae-Soo Yang™ - Young-Ran Lee™ - Young-Jin Jung™™"

Kang-Woo Han"""" - Sin-Kwan Kang™"" - Dae-Eung Kim™™"

ABSTRACT

In the virtual prototyping environment, we can simulate details of a target model using many components and libraries provided in
advance on a computer. The real prototyping environment provides the test simulation environment as a real product, but we can’t do a
detailed simulation of a real product in the virtual prototyping environment, and we can’t do various simulations in the real prototyping
environment. So, we made a integrated prototyping environment for linkage of the two types of prototyping environments. Also, in this
paper, we developed the integrated prototyping environment based on objects. By this kind of embedded system development environment,
we can have the advantages as reuse, flexibility, scalability, and more convenient of product making.

Key Words : Integrated Prototyping, Embedded System, Integrated Interface

.M E Fejsh, Ao 87 Ao FEof sk FFH 4T
2 48 #YT F e Sl BRI, FAl @ 2

Quiti= A2Ye hgygol W Fesa A Yok ol gE Wo] TREElo|Y whYEolTt
EgolE ﬁs}z FEL AL A1 AagHN A% Z2 et YR A% T2 EE Y PHED 7
1 W Folop s olElgel Yok oldd WE¢ mEd  FH /1&g o8N ted FTUEY HojuHIEg A
2 o, A% AT g, A¥es F oUs st AR Fshs JHE ZEeeld PPl vk 48 ZE e
9e A4, Feolest A BEE olgetel, %3} o
S A S SR TSR AR T AR R 39 hed dA WS AFE AFsa HaEgnl]
o gﬂﬂﬂg ; ii;;,“;fiﬁ i%gé}igii:{j ;:;Mﬂmlxiz}) aA g, ol#HA AzE HE iiEE}"]_%E%E o=
M KRR - Rk Alzwo] Hed AR 7MAAF Ot AXdEY A9
RS v B e & AEEE AP clolugE A Ren. a4



228 ZEME|SR=FX A H14-AH H45(2007.8)

B, 7 ZEEE[FL d¥tE LZE

bg:

TE
T3 %1‘—? 1E Ol%o}&i E}%P 7£d s}

THez AFS AZHH DR 2dyY &
ZeaPow Z2EEY AL 3}3 St Al
o, Al WAool gojstm AU
Z FH10). sAI, 7H EEEE}Ol%‘% A E
£ ANAHQA 71 AlEH o Mol7] Wl
A7) 918 e Axd @AoAe R
oldolgti & 4 §lv BFalAo] gt

olgig A £& A f5te, A& uiEE}OIﬂ
o AA AF dHiderzy TE B4 AFY Je

o] &3 AZHA<l 3D =y AF s} TZEE|Y A}
Edold 8748 A LT F e 53 T2 EEF
A2EE dF dF 7o) AREHAD B =EdAE 7
9 HE/MY ZEEEIY A% J1EE M AA)
] $% ZEEEY Y B8HE F

re X2
N

o
2

)
(m
i L
mlo
ek
ooy 4y b &
o

tlo o
-

i

Y
o2 N
>
i
=

l

ik

N
=
lo,

2,
o
[
>
>
o)

T

p=}
Zagich 99 AAEC] AL, F4HE g2 Qs A
29e WE w28 AHT AN P2 s)ey
ol wlsl A4S dE P4 A £ Aok o ME
& dudE Axd AR @A PRgoss, duys
Azdel L 71z BE, ANER, $94, B4 aen
AL 74 4 ok
2. BEAT
24 (Prototype)ol & AE AL B F AE 44

A Azsolz %iﬁé e Ag 279 ez, AF B4
Aol 99 2 7%
Aoz AF A r+

3
Hege #4234 2o}

P to i

AT FoltH3l4l5]
°‘Bﬂ\:ltﬂl*ﬁ*‘4 -5—“& WEAE e FEAAAA o
FE ATLoke ANEAE olsjrt By ot wehA, B
O aaHQ #A 2 W ndsty] A dyez 4
= ZRERO|FS o]fstd ZRAEE sy, AL 7
Aol A st=dlelet 2ZEY O] LRt FA AYPgoz )
doA B He BAEE FA @2 F Aol
a3y 4 Z2EEeYo] AA AMF HEo] ErhEd
Ui b RE ), ofsk AR FAHAM AlEHelH @

Physical Prototyping Virtuat Prototyping

PP
Simedation

TCP/P
Socket

TR
rt_fifo
APL
Library
Physical Prototype
(3% 1) 7t/ E S8 ZZEEI0[T A|AH

ZREEYOE A AFI 2L JFL A
L7 Abgo] EZE szgo] AEHolAE AZEYE
7VeatA sl 7MY T2 EEe] % (Virtual Prototyping)o] =i
FHAC0]. ol AAE2 7&%% F AE ZZEE
3 e AA Ade g AR A F7) 59 A
HAAES ATy, 48 T2 EElo|Fo uls) B W
1 Ut
IR AEH TP Z2EEe| gy B &
2 & F ol 5% Z2Ee)Y A2de Y3 dF 7
ol AdEAh

VE/HAE EREEOY 45 7YE 8 Mt ZEEE
°o|F & E I ATIE AAES AYstn AH
=€ A% vd3t oEY &4, 71TES APae
=79 RapidPLUSE o|43ld Al g#old e o9
dlole] Azl AeFol2rt A 2 FAHATHS].

o

(]

3. AlAH M3

o

}94 183 24 e 7H Z2EElo|g 34 2l
AAE7] AaA e-simAte] 7MY Z 2 EEo|
RapidPLUSE ©| &3t 7144 A7 Ag7)
A AEoH dHHAE A, A
¢ Z2EEto]q dHoleE 48 ZZEE0|Y
A doly HA dojE AHd

a2ln 38oAME AHod HolHE ActiveX HEXUEES
&3A 7 ZEEE]E Y EFol A TCP/P Socket
A& o] &AM dolH A% A2 dHoly A
Heste o]~ A
Ao das AH REES "L%‘ﬂ 7]%9] %
EEEO|Y e AAE FE, A

€N M Z2EE]Y F Eﬂ°lE g d8 =
S0l FANAM Y AlEHo|HE T HolHRE A&d7)
A doly dF Ao 28 AT,

>
mlm

o}

el JL
N mlo re

il o

rﬂﬁkumigr[.m
p ft
-

o (02 2
ofl

kel
w N

17

©,

mxo of

oh‘.
2,
2
12,



...................................................................
s .,

",
................................................................

3. Transitions Tf?

4. Triggers 5. Activites ]

I ] [s. Runtime J

..................................................................

(og

]]|'U

2) Jtah Z2EEfO|T MA| A

31 Algzlo|Md QlE{Ho]A AA

7Hd Z2 el g =79 RapidPLUSE o] &3 A
22} el o] 2 AASE dE ofd (Z¥ 29 Zo| Al
ool sred doA 7HIAA AA FE3 AFEY
olWEY 7%, BES HYste FE(Modes, Transitions,
Triggers, Activities)2 2 UH A AA g

3.1.1 7 Z2EE 0| 75 Ao

¥ AeAE RapidPLUS A28 AASL swoz 73
29 5 9T 7% Ae B (29 3% 2
x2) 382 mav

flo i

e Mode : activities®] A

Activity © 3 RE22E wAUYIAY 3 22
A, & ZER Q) P& o dojys  RapidPLUS
f Fa] Aol w2t

e Transition : 3 REox 2 R Jl= 22

e Action : ZE9] oA dojups SFEHEZZ Y FF

Transition : &2 8

Mode : ActivityE2| Z&

Mode 1

Transition

Activity : S QS0 &2
A%} SIASM Objectil A
SHC= fF ZXOR
entry, mode 2|1 exit
activity2t 21t

Action(s) : S8 Fo0Jt ¥
4 SIS0, 8t objectollA
T_c"ﬂ._ o =l g
= AtOloliA] 22,

3.1.2 A 716k o]~ A
ANEYoA UdHFolAE O ZE 982 3= AA
ES 71 Z2EE)Y E(RapidPlus)d A txpel o

—_

2 4ok 2ol ¥

229

T
. ON/OFF |

! bR T EEY-C

M BH 4948

(28 4) AlE30jM ClE{Tojx

e} zo} AAEY TA F AAE o] HAE Y3 =
2] AAE RapidPLUSYA A]&3s+< Logic Editor$}t Logic
PaletteE 018314 AAE 79 oME, 3%, 7159 43
o] 7hEstt.

32 dlolel HAE WA He

7V ZREE|Y IAA AlFH A HolEE 4
ZEeto]g BN AEdlA 87 H A 7H
AE ZZEEY #7471 A% % dolE HAS %
oot stk B HoME 74 ZZEE|Y FA A
dlole BAE BYsigch dlolH AE HF dolH ¥
A9 de o [E]EF 2o

13
JJr

(E 1) 22 olole] A

courseSlectStage
setString Label courselndex name
01 xF 1 countStandard
02 738 2 countPower
03 ol & 4 countQuilt
04 & 5 countWool
% Z& 6 countQuiet
06 EES 7 countRince_Hydration
07 R 8 countRangeri
08 B:s 9 countMySelf
09 +3 11 countTowel
10 £ 12 countSoakl
(E 2) 8 =0| Hloje WA
waterHeight
setString Label int_waterHeight name
0 3 1 level_1
02 53 3 level_3
03 A 5 level 5
04 E 7 level 7
33 o5 XMz| gle{Ho]A AH
2 "N AM ZErred RN 4T ZzE

o] A gdoldate AFS YA ActiveX HIWE 7]
€3 TCP/IP 47 F41& AMEsiA dole] A o
25 AAEY. zEn A48 ZzEeoldn d88 93
A E AT



230 IEMGTI=ZX A H14-A H45(2007.8)

101 iveObiect (O
10letnPiaceobiect (O— el 27
101eobject (O—
IDataobject (——
Welwobjectz (O——
IRunnableobject (O—-——
10lecache2 (O——
IPersistStorage (_——— Activex 218
IPersistStreammnit (O————
ISpecifyPropertyPages (O———

IConnectionPointContainer (O——— |,
IConnectionPort (O——— ConnectionPolnt 24| |
1ProvideCtassinfo2 ()———|

(o

’,vl CSocketMgmt I;\

.
CAnsyncSocket =| CMessagectr

(22! 6) CRClientOCXApp SzfALClo|0{12Y

3.3.1 ActiveX HAXHE XA

2 M ActiveX ZEES A48 7MY Z2EE
olF3} AHE EZ2EE|F B UHH|AE WETD,
ActiveX AEZL o7 A9 AE|F o] 2E AFsH, & A
2" A= IDispatch®t IOlecontrol QB FHo]AE F2 A}
St

2 Az=gexz off (17 6o EXo] o8 Fgx
E 7AHo o, M2 4% IIBAE o)Fx Uk
Hel  Zd2E CRCLhentOCXApp E#2oln 181
ActiveX ZIEE QIEHo|2E o] 434 HolE d% FH2
% d2& 3] A¥AH 27 BN AEES SCocketMgmt
ZF# 29 v F7) 24 Fe 29 CAnsycSocket, dlolg] 4/
F2 AE 9% CConnSocket FY25E AL

g 7P ZREEY & A dolg A Qe ]
29 WE A olWEd He&as] AR CWinApp
Z#f29 COleControl ZA2E 4482 CRCLentOCXCtrl
FULE AHEEA AEE R wEAAAN E AaE

of 48

3.3.2 A4 2E 44

(28 DelA BHAE 7|E9 dAGME AMEHE ZE
AALt dZoolgo digiA MAH oz HAE doF Ak
A, o] Hoxe M ZEEE R A% MEEE}OI
ol AZ=HE ZE e} dAFooled s 44 715
MA RES AAg ot (28 ) F Z2EE Y *}
ole] AA & HAEZ HoFr)h

AZoolEl(RE) e} AAME 3 24 REESL HA 7
A Z2EEo)I AE ZgEElo|Po QAL AL ElA
CAAEen, dFololE, MA Ex HA/dZd ol R
4ol Atk 7 A REg 7% oluel g

« AFdoly B AE TR EEto|F 9 dFo ol

Jiar SR EElQ|H 2HA

c

DO(ALERF ® o) 247)

Sensor & motor setup ",

2HA| Zel-A CHoj0] I8

Motor

§ +motor_numint

:| +motor_dirint
:| smotor_speed:im

Sensor
Sensor/Motor
+sensor_numcint § &
+motor +sensor_dirint

+motor

HIH

RT_FIFO

IR REREN A

censrpiest

(38 7) 7te/dE Z2EE0|F Alo|e] A 2E M

F0e 9% Adn
g AT,

- A4 2E AN
28 542 7y

R e
B% 740,

obgl (28 8)L A/
Lo AAE WA ARololEe] AHE uE 4
3 7bg ZeEeteldn AF ZZEre]Rol

t}
%4
g F e AAdE FA o
o= A F3do]E g
o] Hojgl},

WA REE0
AdHH BN F7] 9
o|#1% dlole |

Ll
=

Wk =4 agu

4
i
=

dJ
o
4

Ask Azololee] £4&

N

Zololy Ax ] FZE

—u it rz Yo g
ox 2 do rr AN

Holgith. B RE

oMIEE AYT + JU=EF

Mt L2 EElo|P AE T2 EEle]PS

siMe wole WAzt Hasioh

AlE <E 3>olA B ube}

Int sensor_channel
Int actuator.channel
int dir

int speed

(38l 8) MA/AFOOIH ZES| F=



(E 3) HiM/AF00lH ZE2

| diole BA|

245 ggntu;t:)r/ Select Actuator/Sensor object
. Initialize properties of Actuator
Initialize and Sensor
s Start/Stop Set up Start/Stop Function
Order Set up Auto/Manual Mode
Num Set up Actuator/Sensor’s Channel
Dir Set up Actuator/Sensor’s
=N Direction
Speed | - Set up Actuator's Speed

34 ojo|e| HE QlE{HO|A HA

74 Z2EE0|Y BRA A EdHAE F3 HoHE
TCP/IP 474 5414 B4 dA&std, AY AAddAs 2
2 HolHE A8 ZZEEo|Y 9 AlEHAE T
deolg2 Wag 3y A% desolx AArt dasirk 7]
&9 AdAge 2] AA 7|ge] AAelnz ot (28 9%t
2ol dolg] HAE $13 QEiFo]2E HA AArFssith

Server socket

U: Object /J Virtui(:l Prct())lyne
_create() Client;
o socket Socket

_d at:
Input-data Simulation data

|
etCode(buf,data.
getC { ) Formalization Data

data parsing Socket

create simulation data

Remove "’ 1oken)

Physical Prototype
(Client)

a1 o2 02..

(22 9) HiolE HME 28t oEmo|A

4, ¢

B ZME 71HE A7) AEE B 2dz 483
M ZRZEEYS e on] MAR MY ZEEEFY
A =79 RapidPLUSE o] &3l 714 Z2EEo]q A

oA, dxn EEF} A, dFdojegE o]Fo
ESPS(Embedded System Prototyping Suit)& o83 2 &
ZEEo|Y AEYeHg wET ada AA ke 4
B ZZEE 3 JMF ZZEEPE AFe] A o
olg] Qe H o2 REES +dIHEIOI[10].

41 71 Z2EElo|E ClEH0|A ZE T

7 ZEEge|R AE BT E o &M 7S A7 A
g§718 AlEdold sy A ok (¥ 103 7ol 7
g AR AdEFol 22 FAIT WY A 3 F AA
g} AFoolE AAE A Host A +@7Hs T

AHERE dE ol e 7MY Z2EFC]Y AEY o)A
& A% AlEHolA UE ]2 AlEY ol IE H oL
| Algeeldd delelg 48 Z2Eeo]q F4A A

ZREEY EE g 231

S m@aors
2Cimol &

- CHO|E Ay
rermior 2

(32 10) 7Hy =2 =Ef0lE BTl A

& Logic Editor: [diting Activities in selectFunctionliem
Fle E6t Vew Logc Fuctons Debug Ontions belp

gl8lélololnla] et ionitea @ s
=
Desinsions Evert Condion Action;
~ B i 0l cooiRaratater = 1 R
send.fbo I g R end0C3_Control? cetStriog. oty 81"

v

b ... lelse it int_cool¥arstater = 2

5 > WCient0CK Control solString ste 02"
3 it int_voterhalght = 1

v Behestick ol cotring et ‘03
] elze if intwntertoight

il N E RElient OCX_Contrall seisn g atr 62
0 S else it int _veterieight =

o > RCHient0CX_Controlt ssm cingstr 03"
(] U1 letse it int_vetertisignt - 7

o RO ientOCK_Cont ol setStying_sts® ‘04"
0

3

0

o

6

it int_WaterPovertevel » 1

> I ient0CK_Controld sel tring_sts 03" i
.. else it int_WoterPoverlevel = 2
Relient OCX_Controi1 setString.str- 02" Pl

(32 1) ool X2l 28 &

dolAsty] HslA A4t A dofe] A Qe o]
FEoZ WHA TEIY

9 (a¥ 1)& delg Hg <duslojzd A dojvte Z
olMELY HA F9 7]5E& Logic Editor? Logic Palette
olgsA FEFPoH, JF HE oWE LA Hlo]H
A2 QeI 2T AEHAE dolE YHE HAFTh

it ofN

g

42 ActiveX HE = 73

2 ZgMe ¢ ;é“ﬂ’ﬂ AT ActiveX BEIUE HAEZ
ZlRke 2z FHEIHT FEE Visual C++E o] &34 T4
sen, 7Y Hdg M ZEEEY ML =74
AHEE) siAE T 22 AXE HEA Y.

ActiveXZEZVEE AE317] H3AM #HA2HA FF
(regsvr32"c\RClientOCX.ocx")

7t 2 Eglold BT ActiveXHEHE F7}

ActiveXHEZWE 7|&& o] &% dole Az de o]~
73

Poon OlE 3§ Mg

Function
connnect_addr:aol
setConString:

Function) | Function
clear Send.str

Rinction
setstring_str

(22 12) dlolE X2| QEmolA T8



232 FEMeISs=EX A M14-AT M4=(2007.8)

int-getCadefchar *buf. int ~dst)
3

(23 13) HlolH A& elEmolA

43 Hlo|g] o1F QIE{HO|A RE 78

27 TS 5 M4 AU A9V MY T2 EE Y
AlEHolA HolHE A8 Z2EE|Y AEHo|Ae do]
2 ALgst7] 3 e dolHE REAATE AdgFoa
7 Bsirh A 2 HellAe ofg (29 13)8 2L 3
HE HolHE WIAAAFE volE A% AHHo)AE T
3t

7 TEEE]GoA HE Z2EEPoz AdHE
HolHE getCode(oll Ut A& ZZEE oY Yt
AlEH oA diolEe| 2 WEZTH o] A EH o)A HolEHE &
AL 53 2o AE TEEgo]Po HEsd AE

rl

r

F

7Hd e Agrle] ®ZF, 2, o' 5% Z& I
oot A", g5, 59 7l 43 AR, 2, 4 B9
A7l &3 22 IE.” 2HES A 71se 4 £F, A
A T2l REZ o|Fo|7] ESPSE o]&std ot (2¥

14)¢} Zo] F&gtt.

(J8l 14) ESPSE 0|88t A&
ZREE0|Y

A
4ZE 9900l 1A ALel AAE AL B
7 I A ABeelig 9
& hEstm, WA Y 2AF Swe ABdoue
@

i

514971E fI8t AlEIo|M AlLlg|

74 A H g st FB spAe HE Aldz A
g7 Bde Ay eg FAYY (¥ 159 73 43
e Hs Y ZZEHOY AlAHS 43 AEH oA
AYEl e & =488t

Socket() 44

| Server Socket) 78 |

i

PHY ZR=ergle] MEAA WIS [ A mazecolE Sa ]
£ M s Yy I'

MetAA ;& ggcl:®

g 180 - ga g0 % (] mme oMy ol A |

20 Hia MBI 218

EL EEE- YIRS 4y

MEpAZ ;138 g £:718 Socket() TR

Yanrs 2y

¥ 258 v aMzup | ug mascem 57 |

(3% 15) 78 21 WIS A8 ALzl

52 Teida ot g
7HE ZREEIGA da AHE AHFA|2E FHA

48 Z2Egolga) Fas A aded

O A} M TERY AT BT
stel 24 AR

@ HlolE Az AR sielzd YA dolEHE dojy A
F AHMClAE Foo] 4% mzerolgoz g




B AR Agdode A%
872 wheln, 887 At :Lenm 71sl ABH o)A

okl (29 M T8 A3 S 9B B zemy
o1 Azgel ANz AEHOA HAL E43 Ak
@ MEs M ZEEEQ A E7E A7 B4 E
st A7 AZH.
@ 97 F 7P Z2EHY A4 Yol do]
B Azl desolzd] QA
® 714 Zeseolg 8394 Aol A Aol

o 4e€d dolgE d%F AHHAE B HE
ZZEE[Y #HoF HEo]
@ dlole W3} Qe Fo]s BRES ol &M 54 o]

HE 48 Z2EElY AEYolde A% 948 e
B E AR8-3th

@ A% Z2 WA Al 270] %Al open(HHA A ZE
Mg 2270 A

M 2Rl A EHoAT A3 HoHE 9%
1831 28 Z2Ego|FIr AEdelA

e Ho|AE o

© AL AP oled T Z2EEo)W 73 7
e Fato], /b Z2EE|FY AE7] HEES A1EY
ol Btflow Filo] 4E ZZEge|YHr 7 &=
AE FAssitt. w3, 7 T2 EERO]H Y dolg gho)
AANZIoE AE ZZEES]Y dE5HY (Y 1794 »
£ vke} Zo] A OE R A4Fle] @ EH o] dHolg}t Ag
o] 7ty ZEEE]F A2 AE ZzEEYo] B
gHol FaHE AL &9 sytt. ayEE B T4
AA R FEE AE 9 M duigs 238 870 4TH
o2 &9 498 d¢ & Ik

Server socket() 44 Sl gggam

listen() 124 123 1420

23

PIEHOIA &4

Jra EE%E}OI}Q

(T2 17) MAIZH AlE3j0|M 24

A Z18te) PHICIE AE X I Z2EEY £ 7)Y 233

6.4 8

£ v e 7 g A7) AEVE RdR 7MY Z2R
gto] 74 =7¢ RapidPLUSE ©]-§3 AlE#o]ds 7}
F ZEEEC]FAN A EHoldd l olHE 1 EF&
ol8¥ dg ZREEH[Y AEHJEE FVINT FH =
ZEROY Aids A °JE1»ﬂ°l£,—§: AA 7oz A

A% FERET.

Z1EdE 7H Z2EE)Y QY E4E o] 43AE 7}
B Z2EE|Y AEYAE 33 AE ZZEE|FOR
€ dg 2¥E NEYoAE A o8 B8 M Z2

EfolBoze b4d FXUES goluegz

AR FE27AA S T A g ool TRt AR T A A
=% 2l YHr=E SIAAY FEe], AxZEGH
A FA7AY Aol FEUT EY, 4E ZREE]HY
BAdME 37 A AFE] 4B EF 2l ¥
&otrle AT ArIbdEord 4% AFY otw
AZVES golBejg g AdsA Rate F#o] A

AL & =ReAME 7MT AE Z2EEAS FA
of AgH T Je FFE MY}
H AlLEE A% UEHANAE HA R FHFOEH A
Z2EEo| oA dWg= AlAw Ty
ZEEo] 3¢ T‘% 3 HAFUES glojuw
e FES BdstAr

a3 g h‘ﬂ‘ﬂ Azg fopel ZHA HEA717] A%
AR slee] B4 zzEeolq ArsolAE A4 2 T
37 el WA AARAA AEHT Qs AN o]

Alzgl A

Ol

Ir
o
mo‘_{:
K
h
it
hul
s

lod
2
=
s
i
ot
%

27

Fozel AAdE F o neE AHHol2E 44 %
dokn, AA% AZolHE o] gad IR EHL o
£ guds Axge $3e ZUHY A5d 848
F3he ol ¥ 4 UAY

(1] Z3, oA, dEx, “diHa 7 guds A
H” Tt AL, 2004,

(2] 247]37— Az, AR, oJAM, ZeF “HEBEZZEY
ol V& AL duits AN AAd AZEY
o] W E” AAFE3 %), A31811F

(3] 958, g, “AHeA Qe o~ s 93 3%
VP Al&HolE AA”, HCI2000 steL s =&
pp.417~422, 2000.

[4] Brown, T.IDEO), Computer Human Interaction 2004
Closing Plenary Speech.

[5] Lawson, B. How Designers Think. Architectural
Press 1997.
(F)Ttoldo|HE “RapidPlus A", 2005.

=)

X o

)



234 ZEMNEETZEX A M4-AH H4=(2007.8)

(71 &A%, “TCP/IP 24 T2ah”, Zal= 2003,
[8] http://www.lego.com

[9] http://mindstorms.lego.com

[10] http://www.e-sim.com

< 0Ol
45 ¢

e-mail : rumpet0@sunmoon.ac.kr

20024 29 RAelTolY sk A e Tt
33 A

20043 29 AEEtE AxA R0
A

20049 3Y~FA AEHGE AFHAR
33} wha

BAlEok - Y= A 2d, YHCE Z2EE o]

of & H{
e~mail : jblee@sunmoon.ac.kr
19813 2¢ A5ty MAFetn At

AFEIA

19834 29 ARUIL Yo AVAF
(F42h

1959 29 BYUEHT A%Y AAF
HFFRAY

19829 ~1991d @ AAENA T
1991 d ~2002¢d FAdeFoj st
ol

o X 4

e-mail : jyangl@paran.com

19819 2€8 I FF Y uFATEH &
A &4

1985\ 8¢ dFthstn Az A4t
4

1993 1€ u] NJITH7] 2 AR 33 9} &9

1991@ 7€ A&t MBA 8

19813 39 ~1981d 129 MIC EA459

19829 1€~200610 1¥ KT QEJYAEEA, YA 5,
A EAA, doPENER, FEEALHEY AR
A4 KT F9AAM

20061 3¥ Foo AddEg ddug

20073 22 ~3 A A7% EXAL ARFEAD

FARol: AREA AN L A £ RFID/USN, & vE

97, AA ol FEN

N

¢

of o g
e-mail ! yrlee@sunmoon.ac.kr
2002 2% RSOt uAFH - A
AFHF AN
019 ~20029 (FolA7el d7a A7
28 ~8 A AEUsh TS AY72A}

et 7 FE Y B a0 BhaAL)
E A2E, SoC. B EZ2EE0]R, AA7E Al2E)

349z
e-mail : yjjung kr@gmail.com
20043 29 HAENSW FFEARIR
(o] &HAh)
2006 29 MEUSa AxA (o]
A AL
0043~8 A HEYQSGD A g
teiszZedel AU AT
AlE A4
20069 ~3 A MERTE AFEHARGH ALFHA

FAROE AN A28, JuEE ALY

=

322

e-mail : ttico@korea.com

19794 29 AN AXF YA

20004 29 SAojskE AT ATHFAAD

20043 ~4 A AEdEw HAFE R
ERENEE:

B YUE AZE, AN A2

2+ A T}

o — | -

e-mail : kangsk@kopo.ac kr

2002 8¢ mAMdistw HAAAL HE
(o184 A

20039 3¢9~8A AL 7
sha} uha}}d

2014 88~FA} B2 EHDV ol
o WEwiols 23

By 2ok 1 BE|T|Tol, YultlE A2g

=

o
™

Y

PARNY IR =
e-mail : kde6767@dreamwiz.com
1992'd 249 st HA-EEhy £9

(F8tAh)
19973 249 ot wighy AzFE
FH(F A A
20073 28 MEOstn dEYd AFHA
B (A7)
PR JHTE A" AT A2



