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Abstract of Master’s Thesis
Academic Year 2002

Autonomic Operation of Networked Appliances
Summary

This paper proposes an autonomic operation system for home ubiquitous computing
environment that consists of heterogeneous networked devices and appliances. Cur-
rently users are required to operate appliances one by one using their remote controllers
or web enabled cellular phones to conduct home ubiquitous computing. In this oper-
ation, users are required to perform three actions: sensing, planning, and operating.
First, they sense the environment or appliances condition. Then, they think how to
operate the appliances. Finally, they operate the appliances. Recent development of
networked appliances with rich functions are increasing users’ burden to have premise
knowledge on appliances and to perform above-mentioned three actions.

To address this problem, I have designed and implemented AONA system which
eliminates the users’ burden by enabling an autonomic behavior of the home ubiquitous
computing environment. AONA system is composed of three modules: sensing module,
planning module, and operating module.

The sensing module subrogates the sensing action of users by acquiring the environ-
mental information through networked sensors such as a timer, a location sensor, and
a weather sensor. The planning module produces operation plans by using reasoning
algorithms. The reasoning algorithm retrieves the operation plans from the rule sets
registered on ahead. When a certain condition which users registered in advance oc-
curs, the system autonomously detects the condition and produces operation plans.
Operating module operates the networked appliances or services.

By using the AONA system, the users are no longer required to check the condition
of environment, to think about operation of appliance, and to operate each appliances
by themselves. The AONA systems performs these actions in stead of users and realize
autonomic computing in the home ubiquitous computing environment.

Keywords:
1 Autonomic Computing 2 Ubiquitous Computing 3 Networked Appliances Computing

4 Reasoning System 5 Device Control

Keio University Graduate School of Media and Governance
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I SERBOHERZITO D%, LM ST, X 3.6 12 —BbsHiam & 2 BeREHE
MDBENWERT,
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— B HE R U mmm% EBIER, #EGwmN SIER S N5 HIH 75 > BRI
7&%0)@;7‘;%@\ AR, AT AU Y — A<D, Fl#H TS
HERICRE T 2RI E < 72 %,

. %Eﬁz“ﬁ%‘?ﬁ:‘
2 B PEHERR I RS BUHE R & BIER, —RAVITIER S N AR T 5 13K D il T
%E%ﬁf&%@ﬁ\'(%%ﬁ\ TERICHE R R, VY —AdE <72 %,

Trigger
Trigger = New Fact A
> Plan —> New Fact B
—> Plan

—ERFEHEER (BNISEHEER) LR (RETHR)

X 3.6: —BxFEHHm & 2 B bE i A

KX T, LFOZ DO b s —BfEHeam (RNEHER) Z&R L7z, —DH
OHMEIL, #HmT7INIT)XLET > TNIRBDIZL., #mIChERY Y — A %D
"5, “DOHOHEIZ., SEOFERETIE, Hilc5E1oNs2 Ty 2&EE Y
MEEMN S 52 5NE5T—7ELTHD, LU0 S DBRITELFERICES NS0,
ZEEHRZRAL T, 5 DMENSHDOYT Y OMEEHGRT 2 HEIZ Wz
OTHh 5,

ZlZU. B AR L T, %%ﬁéh%ﬁtﬁ%%% I—HDOBEMNTW
54ﬁ?ﬁi%?bt?ﬁﬂ%§ﬁ’37§i%5’l WMITTHEITKD, ZEMEHEREZIEHTEZS256
H5, TOEEITIT, R EAE )<&'I‘%i&?ﬁiﬂﬂ%ﬂaﬁ%f;&ﬂéﬁtf;%ﬁ%ﬁ\z\% I272%
DT, Zﬁﬁﬁnf@ﬁﬁnﬂ%&bibmmo

3.4.2 HEFS bk T7+r—<v b

Hlf 75 Aid, o0 BHE, RS, BEED 4 DDOEREHET 5. A
XTI, B2 U4. BOHEOMZE YT, R4, %“@ﬁ%ﬁ&v->ayaﬁ
95, BIZIE AN, B HEZEEGLEZSEES (MUH), HEBOHS
BREZEITTH (AXL—2a ) c‘:blotﬁ/ﬁ'(%%o F=, —DOFTODORY A&
IR =T a oflabEa 7T RN, ZNENEREIETHZEEI—IIR—
A EMESR, K3.TICHIE T Z iR 7+ —<w FEREE L/,

oY HELPEEESHDE LT, sensor = value. sensor > value. sensor <
value. sensor # value FINE T 5N5, TNTI. H D sensor DIEA, value E[F U
M. TNRODREND, hNESNWh, EONZERBTS,
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(Sensor, Value) + (Appliance, Function)
Trigger Operation
Plan

Ll

1

Rule Base
B 3.7: 7o BT+ —< vk
HlE 7S 2R 7+ —<w MZDWT, K38IC7+—<v &, K391, REtL

SHETIAIRT 4 AT VA W= A%, BNF(Backus Nauer Form) fCi%iZ &
DBIRT %,

<plan> ::= if <trigger> then <operation>
<trigger> ::= <sensor> + <value>
<operation> ::= <appliance> + <function>

4 3.8: BNF GliZIC K Al 7 F >k 7+ —~< v b

<sensor> ::= ‘‘TempSensor’’

<value> ::= “€0’7 | €410’ | €€20°’ | €<¢30?°

<appliance> ::= ‘‘PlasmaDisplay’’

<function> ::= ‘‘on’’ | ‘‘off’’ | ‘‘inputl’’ | ‘‘input2’’

X 3.9: BNF sCiEC K Bl 7T 2 5Eilk 7 # —~< v MdE

3.4.3 W7 S EE e

B2oN=T I INGHIT S 2 2 ERT AR, EEROKIE T T > hmRIns
BEMD D, TOEE, EEOHIE TS > o EBITHETT HHE TS5 > 2R,
OHE T Z > #BEETDULEND D, ZOEKHIE TS s —D0HIE TS > %%
R 2Ee2. B TS AR S IR, AT, HDH—D0 MU HITE
—DDFARL =2 a3 P IMNBRETERNWEDICL, #HIEHT I onEEdT 220 <,
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S, —DO MY HITEBOAR L —2 3 D EREVREICLESED T T U Han
BEHESBEICIINW S DD DOEGEY LT XLANEZ5N5, —DHIZERDEM T, RRIC
—BERNICHS DD ERETTHHMET 5> T2 HETH D, EEIFHEMITIRD M,
TINTUZLEL THHEREN, —DBEIZT T2 EORBORIC, &b EE 2 HIE
T UERERT S, T UBRROBICHWSREXNZITNIEZWIEE, Z O~
TURENTHDES A, MOTT X OERLTETTS, £/2 3DOHIIK TS
NWA—HFIDEMAMLT, 12— T4 F VT 2R EL. FEITT T ERNT
5HEbDH 5,

3.4.4 HIEHTS #EEHBEE

HEmIC K D BESH U ZEEPPSNICHIEATWSE, TOREFEEHET 205
MHTL %, ZOFRFEOBEIEN A fe/s itz JEHFHER . FROBIEDR rTRE 7 i
Z PR SIPSR, AR TIIZOHERET I TEHETE LI ELD, JFHEH
fEim 2 WIHEIC T %o

3.5 Operating Module D&%3

Operating Module {3, Planning Module {2 & 0 2 S 1=l 75 A2hEw., HHE
B ZHIEIT 2, INETOFRERSHENT., T —FICKOBEER LORSY > OERAT
BoUE—rI>bO—FZHWTITHONTWEM, AONA Tld. Operating Module
KD, vy MU=l THIENZ1T D,

3.5.1 FyE—T@EEHHEBEHT— FHIEOLLER

TERAX BRI EZEBT2ITH> T, ERFEEL T, RESHITT2HEOTF
FEIZDOWTHERS, 2O 2fEIE, Ay t—VlEHEEBEI—- FHETHD., TN
5 DEWITIE MK BRI HIEEERE D 5 KBREANRLHIH Y > FORBHTIECDH %,

o Ay t— a1
5K AR HIEHERE N 5 KBWERNE S HI 3~ > R2Y, String B4 Int #4723
EDAy =TI TRIBENTVEIFETH D, Avt—EER. 75314726
P—=NT7—=FF7 7 F ¥ TRHWLNDSHETHD, 1 >7Y Tz MLHEP
EHRWIT, 7947 b LBV —NIREESINZT OV T LIRS
N5,

o BEhHI— NHfilfH
TEME BTSN S KERIANE DG I RN, 7227 FREN
ANI—=22 2 b EDOTOTILADA—-RTRBENTVWLFE[] TH S, B
#a— Rld. Java 5B Wz Applet ZFIH L7232 A5 A, Servlet ZFIH L 7z
AT Ly FRIFENANI =2 AT AIZBWTHIHEIN TN S, 4
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IR REERIZA 27U D MBS 2R T 5 2 ENTE, O
CEa—SHEEBELETARTH DA, FHIY 2 FOFRBRIMNICE STy
NI = ~OMIER, B8 — FOLeER EOMEND S

728, AONA Tlid, Avb—@EREFEZ2FAL -,

3.5.2 HEHEROT 4 —KNv D

BESHITHLEAE RO I —BFAD T 4 — RN VFRIZODOWTHRET 5. 1EROKE
BEERIRBE T, A —TIIRBHEEOTESIZIBD., HHOHT., KEHRZRARSZ
EICED, REMBOIEZERTEZ, LML, BREBHBREICBLTIE, &4
FTLDH, I—TINFEEEROIEITNWD ZEIZHETERR WD, v NT—T&KH
DT 4 — BN I FEEHETZ2HENRND S,

o [HEHRFE AR HIHM L TO GUI ER
MK BEAHHEEZ 1T 0D, PCXPDA LTEHLEZHEIC. TD
TA AT LA EIZ, flfEFERE GUIICKDERTZ2FETHS, EEIZA MIL
MTHDN, I—HOHFOHEN QUL ZEXRTHETDIATLIY—A, 7
07 NETRREEZRET2LEND 5,

o E[FHIANDHIEFER A v 2 —E(E
1— ﬁﬁﬁ%ﬂﬁ%%ﬁﬁwlﬁ%%%%ﬁm%%%&ﬁb\%@ﬁm%%ﬁ
a1— ﬁ@hoPDA%#ﬁ%a A=Ay = E L TEEINDTET
o BE. (21T &bfm5#$%£11x~w®ﬁﬁmﬁﬁﬁmt . H
%ME?&T@%%@ FEIROK B OIMEZ B TERNWD, I—FNAR
BIZRDHDEGEND 5,

o = [RHA D Fl S R ERE G
J:i@f = REBEIIBITE,. AP AytE—E o T F A MERDAK
. FKERBOBEZEES LIBZETAHELTHREL, TOAA—T Ty
4»%1~ FICEETE2TFETH S, -3, EBRORKERBOENEEZTILF
ATF4 T T7AINVELTERMWHERTED 2D, ZEINTEEZT7 40— RNy
WZHEfE 2R T 5,

A TIL. IERMF B FEERE T GUI ZERZ2HIEERO 7 4 — RNy 7 F
#EELTEHEHAT 5,
3.6 User Interface D%:t

User Interface 1. T—HICHIHERE TH 5. 7T > DOFIE Z AIEEICT S GUI(Graphical
User Interface) Th 2, 1HMEKEWERDLARIZL—FITHIRT 2720, > > 7))V CHEfE
RTYACERRAT 2, £, T ORE. R HEOHKREBRIEHTINT %,
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3.6.1 GUI®DH;:

GUIDKEIEL T, K310ICAT— M Fr— MRZERT, GUIDEEMSEZRFET 2
DI, ™Y 2. BERERR ST BEREBICHA, NX—=VFI)Ia Ea—~DTU 4 R
TICESHNWSENDEZYAIN—FED A Za—d&HFE LW, /2, I—FIcF—FK—
RTOANTERET, XTADY ) v 7 EELZ T TRIERTREIZT %,

(" EREE

sensor = L UH 4
value = EoHiE ®T

FCE 45
‘—> appliance = #3584 ) @
function = #EE%

confirm/&8 75 LR
Qubmit/j’% &Gk )

TIRTDR T IIARTDHR Tk

( HR-HEEE )
plan = TS VORE

view/ 75 UHER
\delete/j’% ViHE

_/

3.10: User Interface D A 57— K~ F ¥ — K

3.6.2 GUIRFRN—FD 70

A TIE. GUIZN—YFILOa Ea—% FITERL, YURAIZXDEEZIE
%, FERANCIE, #BHEFEPDA ETHEREEICT S/2012. GUIHH S35 %2 #ar
HFah® PDA CEMEWRERSREEZ AT 5,

3.7 FEDELED

ARETIE, I HERFBEESHITEERE AONA OREHHEHTDNWT, =0 HAMIHHE.
Erh & BEIEOE N, ERFEUE, 2F2U T I2DW TR, £L T AT
LORERIZTDONWT, N=RT 7, V7 b7 OmENSHA Lz, £z, VT b
=7 DFFFHTDWT Sensing Module, Planning Module. Operating Module. User
Interface ICDWTEER L 7=,
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AETIZ, AONA OFEREIZONWTIHNRS, FI AONA DEE
et REMIEIZOWNWTIRRS, D%, AONA ZHKT 5%
Ea—I)LIZDNWT, EEIZHWEZN—RI T, EELEZY
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4.1 EEAE

AONA P A5 L DFEEITIT, Java 538 [9] ZFH L7z, Java Bibld. 7o v b 74—
A?’ﬂ_Lli%?H’S Jﬁflf'di o e P A AL A A DHEEE O Java FITERER B =

N, EWMREERIREICENTWD, £z, Sl w233 K41 IORTEIE
%@ﬁ?#ﬁ@ﬂ%@/ﬁ'*? >IN ATEHRSZEEE 28 % Smart Space Laboratory (SSLab)[16] 12
RIE ST B HEEER 2 Wz,

ontroll

IISiIg hting == Light
ane (— PDP&
_—— A/Vs TouchPane]

[——)

Audio/Visual Camera |

Plane
LCD:

Touch

Motion Locatioyr
Plane  Fotion, IS themene

Illuminom

PC(L)

N Swi

Backbone Cs Ca
(LAN) — R & Stat Eea

FC2 ion _Servers C1
PC & FC FC1

B 4.1: BFEFRIARFAEHHIEE SSLab

4.2 REHE

AONA O2{kREREZ X 4.2 12789, Sensing Module 121, &fEt > E DIFHRY —
T ORENZERED, COUREDI TALENSEHRET DV T AMS5725, Planning
Module {Z. Sensing Module /0 S1EHRZESE L. 75 > &ER L. MUARFEAINS
DE/HFEDOV I AEEFE, £/, Operating Module I3, FEAKIN7 MU IS 5.
FRL—2a e B MEIEMAERRIEA DB E TALENSEMETHT T
AZEFE, I 51T, User Interface 13, 7T > O% ek, MR, HEZI—HITAIREICT
BODT T T4 ANNI—HYA =T A Azt 507 I A%HD,

4.3 Sensing Module DR&E

Sensing Module [IZDWT, FERIZHAL/ZN— RO Y OfFf. FEELZY 7 Uz
7 DFEIC OV TR B,
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User Interface :}

input 3 output

Plan
Layer

[ Planning Module ]

data (formatted)T

l plan

10
Layer

Sensing Module

Operating Module

=~

-7

Devices
Layer

4.3.1 E&

L@ Spider ZHIH L7z, KTz,

data

operat/on command

.

( N

Sensors

A)

Appllances

X 4.2: M

IZ. RFID. Dayvis.

RICFIALZEN—Fuzx7
FETIE, K41 TRTELD

VFIINIALE2a—F2KEL LU THHL TNV,

Time @ 3HHED L > Y2 HE Lz,
RFID(Radio Frequency Identification) 1. MEHREAE 2 5 @B TH O, RFID ¥
7 & RFID U yi)\ bf%ﬁﬁémé % T i ‘531*9 75 1.0)577 %nunﬁkjﬁgfci RFCode
Davis |&. DavisftOKREHRL > HHTH O, RE, |

FE. REE, Ey, JEE. WEOSEREZ NG SAEZRF D, Time I3, /\"“—‘/ﬂ‘)l/:l
CEa—% LORMZRGET 5, filEldE NP ELTON— R 737, /—

741 BEICHHL 2
| ®&% [ RFID [ Davis Time
L RFCode Spider | Davis &z >0 | KBSt >4
xtin”7 Z A || RFCode Davis Time
Hne RFID U—% | Ki&%t Y | FefBUSHEEE
EES Wi RS232C RS232C PC z#|H
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4.3.2 Sensor 9 SAREFDHTHSR

Sensing Module I&. #1527 5 A Tdh 5 Sensor 7 7 A &, 3FFHDOL - FHIZHEE S
N=BKY 5 A TdHh % RFCode 7 7 A, Davis 7 7 A, Time 7 7 AMNS67/2%, K4.3
IZ Sensing Module ® 7 Z A% /RT,

<< interface >>
Observer

}

| Sensor |

| RFCode | | Davis | | Time |
| RFCodeState | | DavisState | | TimeState |

4.3: Sensing Module 7 7 A [X|

Sensor 7 7 Ald. 4.2 TRI AV vy REZEHEL. RFCode 7 T A. Davis 7 7 A.
Time 7 7 A3, TNHEAY Y REF—N—F1 R 5,

7% 4.2: Sensor 7 T AD AV v R—&

public String id();

public State state();

public void addObserver(Observer observer);
public void removeObserver(Observer observer);

protected void notifyObservers();

id AVw Rid, 22V OEEESTHSid ZiRT, state AV v Rid, Z2Ok>H
WED., HEO > PIE®RZE State 7727 hELTIRY, addObserver A/ v R,
removeObserver A/ R, notifyObserver 7 7 A3, & > S EHRIEH S N7=BRIC.
Planning Module I{Z3@ A9 %729 ® Observer 77 7 A DX &k, HE, BHZITS,

4.3.3 StateUniter Z 5 X

StateUniter 77 7 A3 4.3 TRI AV v REEERL. KBNS Z2EBL., B
FOEBOY Y DOBMERETT 5. Sensor 7 T ADY T F A3, TnThot
HiE#HZ State 772 =7 b E LU TIREFS 573, StateUniter 7 7 AZH N5 Z LK
D, BEOLHOEHRE DD State 7P =7 b & U TRFENAIEEIC/R S,

30



7% 4.3: StateUniter 7 7 AD A v R—&

public String id();
public State state();
public void unite(State one, State two);

id AV vy RiZ, o P0fEEAHZSTHSid 2iRT, state AV w Rl T HN
FOBREOL > YIEHRZ State 7 =7 b ELTIRT, unite AV v ROBIEELT
Bo7zone &Etwo D DD State A 72V hE—DITHET S,

4.4 Planning Module D&%

Planning Module /&, F1Z. Brain 7 7 A, Container 77 7 A, PlanContainer 77 &
A. RulebasedPlan 7 5 AN 572%, [X4.41Z Sensing Module D7 5 AKX %R, LA
E. 4DD0 T ZZDWTE R THHT %,

Brain |

<< interface >> << interface >> << interface >>
Executor Container Generator

| PlanContainer |

| RulebasedPlan |

f

| RulebasedElement |

| RulebasedMacroCommand |(>—| RulebasedCommand |

4.4: Planning Module 7 7 A [X

4.4.1 BrainZ > X

Brain 7 7 A&, Container 77 & A, Executor 77 7 A, Generator 7 7 A DA > A%
AEREEL, RAATRIT Ay REEET S,
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% 4.4: Brain 7 I AD A v R—E

public Brain instance() throws InstantiationException;

public Brain instance(Generator, Container) throws InstantiationException;
public void actuated(State state);

public void updated(State state);

public Iterator getPlans();

public void putPlan(RulebasedPlan plan);

public void removePlan(String trigger);

instance A%/ v Rld, Brain 7 7 ADA > AY¥ > A%iK T, actuated A v K& up-
dated XY v R, Sensing Module 28459 % > FIEMITELN D - 72 BRI
SN, TS T, TI2ERRBL. HESOHIE%Z Excutor 7 7 A DA > A4
CAZBUTITS, getPlans A v R, putPlan A/ v R, removePlan X% v RiIZ
NENT I >oE—EERE. Bk, HE%. Container 7 I ADA > ALY > A%EUT

4= =

17D,

4.4.2 Container 72 5 X

Container 77 7 A4, PlanContainer 7 7 ADA > A Y > A %{rfi L. £4.5 TR
Ay RE2EKRT D,

# 4.5: Container 7 7 A D AV v R—E&

public Iterator iterator();

public boolean has(State state);
public RulebasedPlan get(State state);
public void put(RulebasedPlan plan);

public void remove(String trigger);

Container 7 7 A3, 1 > —T A ATHB=H., THNHDAYw REEEL., £
IXY T 7 5 A TH S PlanContainer 7 7 AT 9.

4.4.3 PlanContainer 7 5 X

PlanContainer 77 7 A1d. Container 7 7 XA Z#FEEL 7= H D T, Container 7 7 A TE
EINEZITXRTOAY Y REF—N—F14 RLTW3%, X 4.5{Z PlanContainer 77 7 A
OY >IN a— RERT,
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s

public class PlanContainer implements Container {
static private Hashtable planlist = new Hashtable();

\\HI#H 7 Z > 25T 5

public Plan get(State state){
String sid = (String)state.get("ID");
String value = (String)state.get("DATA");
String trigger = sid + value;
Plan plan =(Plan)planlist.get(trigger);
return plan;

}

\\EZM T B 7 Z > Nd 2NN S

public boolean has(State state) {
boolean flag = false;
String sid = (String)state.get("ID");
String value = (String)state.get("DATA");
String trigger = sid + value;
flag = planlist.containsKey(trigger);
return flag;

}

\\HIH 7 Z > 25T 5

public void put(Object trg, Plan plan){
State obj = (State)trg;
String sid = (String)obj.get("ID");
String value = (String)obj.get ("DATA");
String trigger = sid + value;
planlist.put(trigger, plan);

}

\\fi#Hl 7' Z > Z2HET 2

public void remove(String trigger){
planlist.remove(trigger) ;

}

4.5: PlanContainer 7 7 A D—%
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iterator A% v Rid, BIEREEL TWAHHIH T Z > 2T XTERT, get AV v Bid,
State A TP =V hERIEKEL., B HERICHE L ZHE 75 > 2IKRT, put XA v
R, I—FA =T A AMSIEOHEIN, #HLWHIE T Z > 2589 %, remove
AV w R, #lfl 7S > &2EET S, £72. has AV w R, Y EHICHE L 7= il
7T ODEET BN ET S,

A & —ERBEHER D RE

AONA I[THEMZ 5 X %7290 O & —EFEHERR I, get AV w RAICHEEINS,
Y U WNES L2 o E#RIE State 77 P 2 7 M E L TREFS L. & 205 Trigger
FTTx M ENS, get AV w RTIE, Trigger A 7227 hEN\Y a5 —
TNOBREDOF—ELTHAL, &2 HEHRICH > 7z Operation 72 =7 b EMRK,
RET 5, —BEEOMRBTH D720, R EIEX S,

ZRUAEFARL—2 3 DRE

HEERICH WA M) HZ2ERIZT 58518, Sensing Module THE L 7z State Uniter
7 AEFMAL T, Trigger 772 =7 MIEBOYE P DERE State 727 b
ELTHMT B, £z, HE@wmERELUTETTHAIRL—2 3 > OG5 2 EEIC
958513, RulebasedMacroCommand 7 5 A ZFIH L. #EEMISHIHOREZ1T9.
IN6DEZ MU HEZARL—2a 2 OFEBITKD, RO HOERNS. ERD
TEHF EE O B R HIEN v TREIC /2 5,

4.4.4 RulebasedPlan 2 5 X

RulebasedPlan 77 7 213, #l#l 7S5 > &2 E&£ L., K75 > OF{EERKEKRNT 5,
4.6 1Z RulebasedPlan 7 & A DY > 7 )L 21— R &R,

id AV B, #7752 0id 289, Hl#H~7 5 > ho bU ARSI, trigger A/ v
RAOGRL., AR — a3 PEPITDNT element A RANRY, F 7z decode A v
RiZ. ## 7S > O 2170, il 75 > % sensor 28X, value 2%, appliance &
2. function ZEUITHET %,

4.5 Operating Module DR
Operating Module IZDWT, EHEICHHALEN—RT =7 OFM. FEELEZY T b

7 DFEHIIC DWW TR S,

4.5.1 EEICFIHLEN—FKDT

FALTIX, %£4.6 T/RI X DIT. SSLabLight. SmartLamp. PlasmaDisplay. Fan @
AFEEOFEMKE ZHE Lz, SSLabLight |3, BFEZRIARLMmMEBEIRNT v > /N AN
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/
public class RulebasedPlan{

private State state;

private String aid, fid;

private static final String id = "rulebased";
private RulebasedCommand command;

private RulebasedMacroCommand macro;

public RulebasedPlan(State state, String aid, String fid) {
this.state = state;
this.aid = aid;
this.fid = fid;
command = new RulebasedCommand();
macro = new RulebasedMacroCommand() ;
decode();
}
\\HI#H 7 Z > id 2R T
public String id(){
return id;
}
\HI#H7Z > DHFOFRX L — 3 D ZEIET
public Element element() {
return (Element)command;
}
\\HIH T Z > OFD b HOES %R
public Object trigger() {
return state;
}
\\HI# 7 Z > DM 2175
public void decode(){
command = new RulebasedCommand(aid, fid);

}

X 4.6: RulebasedPlan 7 A D —
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WZE = SSLab O K ICRE SN/ 4 DDHNIT EL4DDARY I b iad, Z
N5DTA MIFM BRSO TEM I > E2—4 Duonus IZEF S 1. fl#E SN
%, SmartLamp |3, BEEFRIARFEHAVITE SR SN HEET THRFEHFE S 1z,
PC 2 SHIEIRRE CTRIT B Z AT ]gER R — )V 5 N TdH 5. PlasmaDisplay i&. /%
AAZTHRREHEDTIART A AT LA THD, 4ZHD AN ZEFED, Compaq f:D
PDA TH 3 iPaqz2 70/ I 7)) E—rI2> hO—FIZL. TOT4 AT LA %
J>hO0—)Vd %, Fanld, BMEMKTH D, MAEIHKASEOEREEKIE TH S
DAL00 IZHHiS N, A2 Ea—FNSHIEHRICL TWb,

% 4.6: FIITHIA L KB

‘ Bl H SSLabLight ‘ SmartLamp ‘ PlasmaDisplay ‘ Fan ‘
St SSLab D F A I | Smart Lamp | 7I AT 4 A7 LA | I
X7 = A || SSLabLight SmartLamp | PlasmaDisplay Fan
Hne 71k BB A N | T4 AT LA o JEL A
HEhilvie | RS232C RS232C IrDA RS232C

4.5.2 EELEVIZ DT

Operating Module {3, 57 5 A T&H % Appliance 7 7 A &, 4 FRADFKEREIZRHIC
FILXIN/EARY 5 A Tdh 5 SSLabLight 77 7 A, SmartLamp ~7 7 A, PlasmaDisplay
77 A, Fan 7 I AMN572%, K 4.71Z Operating Module D7 Z A X% 7RT,

<<interface >> << interface >> << interface >>
Converter Observer Appliance

7 X - ;L
| : ApplianceConverter | | Facade |
4
J/_ : - - '
v v v
| SSLabLight | | SmartLamp | | PlasmaDisplay | | Fan |
| SSLabLightState | | SmartLampState | | PlasmaDisplayState | | FanState |

4.7: Operating Module 7 & A ¥

Appliance 7 7 A3, £4.7 TR AV RZEFE L. SSLabLight 27 7 A, SmartLamp
275 A, PlasmaDisplay 77 7 A, Fan 7 7 Ald. ZNHEAVw REF—N—F1 R§ %,
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7% 4.7: Appliance 7 7 AD A v R—&

public String id();
public State state();
public State actuate(String function) throws IOException;

id AV vy R, KEBEGOMEAREZ S TH D id 23R, state AV v Rid, TDOFKEHK
BNEFD, BHEDOY O YIEH%E State 772 =7 b ELTIRT, actuate AV v Rid5l
¥ & LT, String MO function £ ZFiH . FKEWES OWREZEFEITT 5,

4.6 User Interface DEZE

User Interface D7 5 A %K 4.812, AV U—2% 27 %K 4.917RF, User Interface
Tl I—YOHH 7T > ORE. iR, HEMNMTbND, Hl#Hl 75 > OEEITDN
TIE. —HI3, trigger. value. appliance. function DEIEHEZ IV F T > A "2 —
MOZIRNL ., BERT 5, MRICDOWTIL, WHRARY 2T licky, BERES
NTWBHIET S > —EE2ERT 5, £k, G T I > OHEEIL. ERICEZDERL
FHE TS5 D ins =D 75 L 2REIRL ., HERRY 22T LTk D, HRTE S,
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if ((sensor = RFID)&&(value = userA)){ A
((appliance = Light) && (function = on)) &&
((appliance = TV) && (function = on))
if ((sensor = TempSensor)&&(value < 0)){

(appliance = Aircon) && (function = on)

}
¥
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if ((sensor = Computer)&&(value = DownloadFinished)){
((appliance = AV Device) && (function = Recording))
if ((sensor = AV Device)&&(value = Recorded)){
(appliance = AV Device) && (function = Play)
}
}
N J
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