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ABSTRACT

Recently, the information appliance devices integrating information technology, appliance technology, and communication technology are
appeared in home. And this environment requires that the monitoring technology should include the interaction and the real-time
controlling among these devices using home network. In this paper, we implemented the active objects for information appliances by
applying the Time-triggered Message-triggered Object(TMO) scheme supporting real-time service. Based on distributed real-time services
supporting platform using the TMO Support Middleware(TMOSM), we also constructed the real-time information appliance controlling
simulator supporting the remote controlling and monitoring service among active objects. The information appliance devices implemented
by the TMO scheme can exchange the housing information by autonomous triggering. And we can conveniently reconfigure the executing
environment for information appliances when new devices were inserted. For constructing the simulator on the distributed real-time
service supporting platform, we described the functions of the active TMOs for information appliances that execute the temperature
management, the illuminance management, and the time management controlling services, and designed the remote interaction among them.
Finally, by implementing the simuating environment of information appliance devices on distributed platform, we showed whether the
procedures of the real-time controlling and the monitoring service for the active objects of information appliances corresponding to physical

devices are processed in given executing conditions correctly.

IIYE : RIIE Ho] AIEHOIE|(Information Appliance Controlling Simulator), HE7I™ SZA A (Information Appliance Active
Object), TMO, TMOSM, E& AlA|Z+ ZSE(Distributed Real-Time Platform), & WE$3(Home Network)
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Window_TMO

Access Capability : Home_Server_TMO

Object Data Store{ODS)
— time information

Air_conditioner_TMO

Access Capability : Home_Server_TMO SeM

Object Data Store(ODS}
- current temperature information

AAC : for t = from TMO_start_time to TMO_end_time -+
- send the temperature and brightness to the IACS TMOs
—_send the intruding infosmaton to the Home_Server_TMO

Fan_TMO
Access Capability : Home_Server.TMO

Object Data Store(ODS) : current temperature information

SpM M

SpM
AAC : for t = from TMO_start_time to TMO_end_time..

AAC ' for t = from TMO_start_time to TMO_end_time..

~execute the fan considering the current temperature info..

—-execute the air conditioner considering the dprren -
-sen the executing status to the Home_Serveg TMO

-send the executing status to the Home_Server_TMO

SvM

S—vrgceive the temperature information from «- Home_Sever_TMO ~receive the temperature information from the Home_
_update the ODS cess Capability : Server TMO, update the ODS
L an_TMO, Air_Conditioner, TMO, Heater, TMQ, Light JTMQ

pbiect Data Store(ODS)
temperature information
brightness information

information appliance status

Heater_TMO
Access Capability : Home_Server_TMO

M
F AAC : for t = from TMO_start_time to TMO_end_tinje -~
send the temperature and brightness to the 1ACS TMOs
send the ODS information to the Monitor_TMO

Light_TMO

Object Data Store(ODS) : intrusion informafon SvM

SpM #update the ODS 4

- receive the IACS TMO's status

Access Capability : Home_Server_TMO

Object Data Store{ODS) : current brightness information

AAC : for t = from TMO_stast_time to TMCQyend_time.. | ]
—exectte the air conditioner considering the curren--|

SpM
AAC : for t = from TMO_start_time to TMO_end_time..

~execute the light consdering the current brightness info..

—sen the executing status to the Home_Sgrver_ TMO
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Camera_TMO

- send the executing status to the Hoe_Serves_TMO

—feceive the temperature information from the .. Abcess Capability : Home_Server_TMO

SvM
_+ - receive the temperature information from the Home_S-

Home_Server TMO , update the ODS

Opiect Data Store(00S) : intrusion information

— update the ODS

SpM

AAC : for t = from TMO_start_time to TMO_end_time..
-send the intruding information to the Home_Server TMO
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(2% 4) B S5 TMOSS T U 6 ASSA

Zt BR7A B3 TMOER AYdhe Aloixduae) £4
o w} HF ODSY &%, & D AZLARE B@SC)
F714Q FAEAS 2 SpMolAME ODSH ARdd Yr
& sy FzA wet HfF ARt 5AAAEL
FE/ZA A, SMIAE 24 TMOEY 39 &+5
£ AEE Aggoel ODSH AFshs 8L ¢33

4. A FEIHH Mo AlSO0IE{e T H 4

B Ade F UEAR B304 227 ARAA Ao
AHAE 43 AEHeH FAHL2EY AR/MA F
TMOE# ol 2§%d 2 Alo}dl= Home Server TMO
& FEgch a2la By ALY #@ACA FoR
Aoiu|282 ARytd FF TMOES AMHAAHE
Tdstd 189 4354E 59 P20 E A

Light Camera Window
TMO TMO TMO

HHH

{:} Platform : Intel X86
/Windows XP

CPU : Pentium 3-600Mhz

Air
Conditioner Fan  Heater
TMO TMO

Platform : Intel X86
-

Windows XP
CPU : Pentium 3-500Mhz

Biue Red

-

Sky {4 Platform : Iatel X386
/Windows 2000 Server
CPU : Pentium 4-700Mhz

Home Server
TMO
B
(33 5) F=IRM Mol AlZ2|0[E{e] S2|% LA A S EHA

=3 AMY2E Y3 T3t Air Conditioner
TMO, Fan TMO, Heater TMO% &+9] A ¥ Al 2"l (Blue)
o, zxde] ¥ AT Ao AuiAE 3 FH3e
Light TMO % Camera TMO, Window TMOx= t}& A{B|
A" Red)ell, 281 o]E& AYdH2 AT Home
Server TMO® Al WA MMA| 28 (Sky) Aol ztz F83
o AYHEE A (I 5= £ HAZ ARIPE Ao
AlEHolE e S A ZF Aul2E AEste MY~
dE2 ojFoln E2lF Raxxd £ya3 S ek,

4.1 AAZE YEIIE MO AlZaolE{ 9] mi2tnEl He

LA ARIEA Ao} AEdolH e FE7H77Z
7dE AEMA FF TMOEY FPx7L Folxd 2E,
Z%, AIZE gkl g3 Zodrt. AN AR Ao AE
dolHe Fy¥ARZREH TMO AR/ FXANEY &
A FAAHSYG FFARE FAY 5 At E A EH
olEol M z+ FH7td TMOES T2 ot <X 1, 2>%
Zo] AjZre] el wE AAdxAY] 2xs 2% AT E
T e HEEE SH% FSYPNTIES ST <E >
RAE7A TMOE o] 4 & §% 25 Hstzoln F2HA]7]
(7, ¥, oo wet AN LEWEFS 2 ARGk
<H 1, 2, DelA FolW HEFEL @A AEdolel F
PFHE Hol7) Ad) o2 FH defuleiold, &4
AXE AHEE HF, o] HES 259 25 AAA go)e
gol & Fojnh B =M Foi dAetee oA A
g Agdelgy 3% £335S A AHgEr

tle [l



P4 FEMeIEtE=2X D M12-DF HM25=(2005.4)

CE 1) A AU 2= Hatzt

(% 4 BRI 2 TMOS2| Tz

Al s € % ¥ 3 F(min) AB7 F3 TMOs ¥ = A
06A]0] 4 ~ 11A7w] % +0.015C ON 21T ol
Air Conditioner TMO
11A10)%d - 164 m] T +0.025C OFF 23C o]t
15410} - 06A1 7%k -0.015C ON 5T o4
Fan TMO
OFF 20T °18 or 21T ol
CE 2D MZH A == st ON 12C olsh
Heater TMO
Al z 2 T ¥ 3 Fmin) OFF 18T ol4
0621014 - 1049) % +0.211x Light TMO 40kx °}3t ON
1741014 - 1947 % -0421x Camera TMO 449 Azl me} ON
1941014 - 06A 7Tk - Window TMO 3080l 5% E9F ON

(E 3 HEI™ TMOS| S=hof| WE M =Mt

2 = 9 3 Fmin)
AR 53 TMOs
s 3 oF
Air Conditioner TMO -0.44C -0.33C -0.22°C
Fan TMO -0.22C -0.16C -0.11TC
Heater TMO +0.55C +0.44C +0.33C

42 MEJIN £2 TMOEY 8= ¥ 213

B dixe 7Y AEdHAN ZF BRI TMOE
9 =3 HAEsld 5, ZE, AZ#EE Aojxulawd
TMOZF B4F 4353 digk ¢3z27dE& 2k Home
Server TMOE Z+ ¥3 TMOd A &5, %, A7t ARE
FNHoz A4 ¥ ol AEHCHE M Aojsta
259 £YPFHE BUHY WA L&, 2= E AT
3 AojMnAE X Ydte FRIMH T2 TMOES T8%
A2 A3 Ay A, 2238 AojAu| LA Air
Conditioner TMO% F3=AL& AW 27 27C o4l
i F2& AFsa 23T ol&7t HE Fie A
Fan TMOE 25ColA 532 88t 27Cold v 20T
olatll A B2tE HFAFEE 3tH T Heater TMOE 12°Col
A BAL AFste] 18CAA F&e] HFEE AT &
A, zxga AojMuizdAM Light TMOS FdxdL
0K oY o Aol A, 2 oY o AANEE FF
g3} 71E2RE ks M el A AlEe] TR B3R
28 Axe ofE AHE ouigtt ntA %oz Atz
Ay 2z dagt e Camera TMOS 2H52 AME2E7}
AR Azb “l'fﬂr 53 2 AAAY, B2 FA T

BE FAANINEE ¥k Window TMOE v 307t} 5
v‘i'— T AES %E% o} ZF TMOE S 38212 <%

4>9 2t} EolA ON# OFF= 2} TMOS $alZ7A(LE,

Z%, A7Hd wal AF FRee AFE YUt |2
A, Air Conditioner TMOE YAL%= 27TCHA T ONo| §
3 23CAA% OFFE& Yehdth

<FE oM JEhd F32AL 7 TMOIA SpM W
9] AACHA FF3t AR TMOE FRAIZL oE
FYZAEL 0= ZF TMOE 554 (active) 22 3
Ho, FYPZHA #U 2%, 25 F A+ Home Server
TMOZXY Fr]¥oz ¥ "ok TMO 23¢9 E384
Z shte T MW 32 AYele] A2 Y& TMOEWA
A" AAC zAd 938 2R SpMH SYME E8 #4F
WAz Ago] sbsdith o 2A, %7} Home Server
TMO N L£EAR(24T)E L=#E AJAMH2E 535}
TMOE Al Btk Air Conditioner TMO$} Fan TMO
LEABE wol A& FAR} 24TE 2 2 TMO
ol #aiz7o] HX gouz AR A UA o 2
e &x goe® BTE ¥E o, Fan TMOZF AAC
o Ao FyPzAd wel FFEch Fan TMOY F3hl
T BEFstn 257} Asstd 27C7) HW Fan TMOE #
38 AA 31 Air Conditioner TMOoI Al HAIRE BEU F
28 233tk o] HAL Fan TMO W SpMell 93l Air
Conditioner TMOW ¢} SYM& 3&3le #Ho=2 (2¥ 4)
g FAzxdc g2 Fuskd 53 TMOE 94 2%, 2%
E= AzF geidete] g3 <E 49 Sz uet F
2 9 Az, Fod FYPZAL AR WA F 3
ooz 97302 ¥ AEHHY AR/MH B4 TMOE
g AAzE A7t sbs st

ol e e

43 AAZH HEIIE mHof AlEaolele] AHa;

B ANz ArstA Ao AgHolEe FEE H'H*1
22+ UC at Irvine®) DREAM Lab.dlA 7J%® TM
277 TMOSMS 7|gte g A AAZE Auj2 A9 %‘
E Aold ARIIAEY &y 28 79 94 4EF
AAGR, By EAA2g Ao AEHOA 84S 75
gk B AEdoleY 3 ouje AAL FEIA A
2 2UHY Mujae AFroes AHad 2 AoHe
ARIMAEY £y 28 g dAZE g &3 =
go] AFsA FHEXNE Bel7] Agelth (¥ 6)2
AXNZE ARA Ao AEoly e APAI GUIE 22

_L,d
e o >¥



VO 2 718el dAIZE BEJHE MO AISSi0IHS HA & 73 325

o & AgdelEe a7 @ & A3 ¢, @ TMO
FYPZE sid, @ TMO F38%H sid, @ ARr7A77 &
ZA712H 9d 2 253 @3A A, 283 © 7
B(2EA, =4 2 A HIER o] FojHTh

= Real-Time Home information Appliance Control Simulator

Ey
=
S
£
0%
1
i
LE

Txssp=s
CLLEE!
88085
£EIEE
o
NE2ERIS
®
SE

|
1

i

indow Open't H
n Offl (03c) |
dow Closell !
1]

1]

]

; dow Gpen |
dow Closell
indow Qpen.|

RS E S ot
EREREZI
553

BRR A R R GRDON
R

17:16_Window Operil  _ _ o

_____________________________________________________
_______________________________________

: [ 2 3 £ 7 Foal-Time Oblect Saics |
Cament Time  Jompergture M. 2161 @, '
- 1

:1 8_36 Iux LES R L
! [ E i 15 H '
e i bl flo e anfnfidionfr gt SN L) 1
Grolp Service ~2 68 9 1

)

T Haaty 1

Time B 2ater H

1

1

[}

1
1
'
'
! Temperature [T T# fB =
'
'
)

] - oo ] |

(T8 6) MAIZE MEIEY Mol AlE3(0[E{e] GUI

F AF3 Hde ARIMAZVIEY EYAHA FREAH
g deE2 Ztze J71ES olelE8ElY sEET
EH3Hh ol ARINAVIIESY B3 AR AHe
A FA4o7 Zbzk gAEch A A5y g
9] FAF-& ofo|Z3Ete HoF Sk, TMO F3AR 1
d& Home Server TMOZH ¥ 2zt AR7FH F3 TMOE
Zrol Faxte siepde AEv JEHARE HAE § 28
2 Btk TMO 348 g2 A AlEgol4 s
EANHE A7IAEY A3 A4S ON} OFF2 #3319
th AR7AZ] BRAAVZE HdeA Agle 9473 &
e 22 HA&E 9 dd7, H¥7) == 3H 59 %
A7Vg 3DACH/F/NE 2R A ml AT &
= 79 A7t aAd A FAAY, 22y FH A
g AHEA7 gYste £RE/ZEE Pl 2
ARHA 52 TMOES AT EFAA 228 @73 A
H25 AZdc d4AR sdde dA &xe FEx9
WEE Jehls Hod adEZ2 2T ZEAF Hol
o, @A) Azke] FAIHL gtk

AN AEIMA Aol AEHolE APHANIHE,
TMO 279 93 788 AR/H 3 TMOES° 2E,
25 2 AZEAE o183t AE TMOS AACUl ¥A
B FPze] HET o FFHOR FAEY AN V)F
< Ag3 9L By

2324 A PEAS 23 P FuAHS 2F
9 A9 QudE 2D ARATA FEA 245D 9

ot 53], 7HAFAY F UEAAR A FEAANI] A
FE°l OAE &7 HEHAAM o5 f/FA deUH
o Ao AD2ANA, Brt 1% triestd R
7171 AFeg AU Yo od J1ed 27E F83
7l S E AN L9AA, EF & JEYD ZREZ
2 AXUE 7] vlEdol xglo] FrnE dasin)
a2 A% 2L JleEd ARG vYo 5 ARIA
71716l WSl olga, WEHS $&FFEAAY 4
A Mulxg BAgstA Z3ch

ojgf¥ EAME AMAstuR, FAe E4F AL AHA

€ Adsks TMO 238 7)oz JR7b Al A3
g9 729 715 BAAR AA o] FEA8E AAR
oo, FRIPAZIZIES Ao R B Mu|AE FHE
A8 24 AN Mulz AY ERFY TMOSM el A
AN BB7EA Aol ANEHoHE FEHHT AR
2, 759 AR Ao ANEdHHE g8 EAANLH

gA0A AEHA ok AgHolEHY AIAAZEEH
TMO &3 93 7dd AE/Md % TMOEL 2%,
2% 9 ANEAE o8t ZZhe] AACHY HAR #
gzl NEFY o, LAY FFHoRE A9 FFH V]
& A FYFTE =HYrh EF TMOSM A4 A
Home Server TMO® W& AXR/FH 53 TMOEF ¥4
te] 973 B5FF JdHHAE ATFL BE F MY
ol AY glo] ARIA ¥Z TMOES(d, Air Conditioner
TMOS} Fan TMO) 7o A3 94 33340l 7M58e
gtk & B A EHoH BHL FUdAY #AL
g3 3te] Home Server TMOZF 3= & AmAl =% o
EA4E AAY 4 Ak ERHoz B AEHIHER
B, AAZF TMO 27& 7|8t & &4 AAZF A2
A9 EAF FAHAAM AADAY, A AAR D, A
M~ AP F3 AAL AEIA Ao B3 E HYsA
T5% F QS Yo, #3538 24 ZUF A A
BILA7I7IES] AL Aol € BYHY AMuj&7t Fo|R
Fdzdd v a1 fHo] FGsA FPst=AE A
Hoth w2t 27 P& Al #F2 AA 7HF
7 Ag 2 FF AN 5 de EF AR Ao B
42 Age] it

olF dAFE O FENAES FUlEle FRPAAS A
Edoldsta, AA FABHA HEstd {F/FA 7
HEAZ A4 2= H2EE FI3tnx 3 ®
£ =59 AEHCEHNA AT 2x2HY, =8, AT
] AojMu|2¥2 Fdd JARAAA 52 TMOESY &&
A ag@e AN AHAE Y8ty 98 24 AA
§ #%) 2dg Fgsnz 3

pan

gt oo

= |

(1] 4, “FRAAZIE 0% A7 EGAA L nEd o],
AR A 233 A, #A8A A|1Z, pp.d8-58, 2001.



326 dEXZEE=FX D M12-DT Mi2z=(2005.4)

[2] €739, sli4, 2A, “& UEHYZ Ao vjsd e €
F&3 59, BuA g, AW A5F, pp.d5-52, 2001.

[8] £34, &3, o3, #3449, “TUEYa VS dF
A& ARAYTEH=ER, A9W Als, ppl077-1080,
2004.

[4] Jini, “About Jini Network Technology,” http://www jini.
org/about/technology.html, 2004.

[5] HAVi, “About HAVi(Home Audio Video Interoperability),”
http://www.havi.org/about/aboutoverview. asp, 1999.

[6] UPnP, “About UPnP Technology,” http://www.upnp.org/
about/default.asp, 2004.

[71 OSCi, “Open Services Gateway Initiative(OSGi) Specifi-
cation Overview—-Versionl.0,” http://www.osgi.org/about/
specoverview.pdf, 2004.

[8] K. H. Kim, Ishida, M., and Liu, J., “An Efficient Middleware
Architecture  Supporting  Time-Triggered Message-
Triggered Objects and an NT-based Implementation,” In
Proc. of the IEEE CS 2nd Intermational Symposium on
Object-oriented Real-time distributed Computing(ISORC'99),
pp.54-63, 1999.

[9} K. H. Kim, “Object Structures for Real-Time Systems and
Simulators,” Journal of IEEE Computers, Vol.30, No.§,
pp.62-70, 1997.

[10] K. H. Kim, Jugiang Liu, and Masaki Ishida, “Distributed
Object-Oriented Real-Time Simulation of Ground
Transportation Networks with the TMO Structuring
Scheme,” In Proc. of the IEEE CS 23rd International
Computer Software&Applications Conference(COMPSAC’
99), pp.130-138, 1999.

[11] K. H. Kim, “The Distributed Time-Triggered Simulation
Scheme : Core Principles and Supporting Execution Engine,”
The International Journal of Time-Critical Computing
Systems, Vol.26, No.l, pp.9-28, 2004.

[12] B2A, MM, F4F “TMO 27)vl7]we] AXZF B}
A717] Ao AlEHolE]e] A", ARA &R, AL10H 1
3, pp.147-152, 2003.

[13] ZAE, gAY, NAN, F5F, “AAZE A 7|6kl Ay}
A717189 ag#HRY, ARAYFGeA, 1Y 135,
pp.1303-1306, 2004.

[14] C. S. Shin, S. C. Joo, and Y. S. Jeong, “A TMO-based Object
Group Model to Structuring Replicated Real-Time Objects
for Distributed Real-Time Applications,” Lecture Notes in
Computer Science, Vol.3033, pp.918-926, 2003.

[15] C. S. Shin, M. S. Kang, C. W. Jeong, and S. C. Joo,
“TMO-Based Object Group Framework for Supporting
Distributed Object Management and Real-Time Services,”
Lecture Notes in Computer Science, Vol.2834, pp.525-535,
2003.

[16] C. S. Shin, C. W. Jeong, and S. C. Joo, “Construction of
Distributed Object Group Framework and Its Execution

Analysis Using Distributed Application Simulation,” Lecture
Notes in Computer Science, Vol.3207, pp.724-733, 2004.

A& M

e-mail : csshin@sunchon.ac.kr

1996 A oSt A2k shak(sHAL)

19999 RIS AFE LS IH(AAD

20049 940y HREH T
(FhA)

2004 ~20054 YB3t M) - A &

BT Bus

BEAFHE AARAL

9, Al2dE, B4

2l
JSE
w B
o

4 &2 0
e-mail : lovelycloud@hanmail net
19999 Ao sk AAstak(EHAp)
20013 QRYSE A FHBL AR
20044~ AA AEojska ARFGAT
AE A4
of : B FH, WBL ICT2S

gl

b
>
M

=2 O A
T = T

e-mail : spoon2k@hanmail.net

19994 YBTASHE 7 FE TR

20019 93dIgtn ARA AR S 2HAAD

20049 ~dA AS5dsuw AwFegaL
Ay 474

Aok : FAAFY, BErIclo] ol

Bulo] &, ICTRS

-

i

45
e-mail : scjoo@wonkwang.ac kr
198613 HFohstnl AR AAZ S TH(EA}
1988 Fdhgtn HFe 33t
(F3HAA}
1992 F4oiste HFe 33
(F &AL
19939 ©|% University of Massachusetts at Amherst, Post-Doc.
20033 ©]= University of California at Irvine, Visiting Professor.
19909 ~& A 43ty AY] - AA 2 FRFERE up
FHEOF: 243 AAL AFY, BAAARD, A" HH3

HE|vjr]o] wojEuo]x



