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Abstract The integrated services are one of the major applications of the home network system. Features of multiple net-
worked appliances are combined to provide more comfortable living for home users. When multiple integrated services are
executed simultaneously, the features executed in the services may conflict with each other. This conflict is generally known
as the feature interaction problem, which decreases the total quality of services. This paper formulates the feature interaction
problem in the integrated services of the home network system. Specifically, we define two types of interactions: device
interactions and environment interactions. The device interactions are direct conflicts of features on the same device, whereas,
the environment interactions are indirect conflicts on certain environment properties. We conduct a case study of interaction
detection to demonstrate the effectiveness of the proposed method.
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DeviceName |[DevicePropertyName PropertyType

. . i ON/OFF
AirConditione 5] ?&EE BE EC)
ON/OFF
Thermometer RS (B0
CBE ON/OFF
RE—HA D 1(TV),2(DVD)
Speaker I E—hFroRIL |25

Bl (H{udB)
ON/OFF
il (B £37 1x)
ON/OFF
(37 Ix

1(Open),2(Close)
ON/OFF
1(E4{E), 2V H
Lth), 3(1&#5).
A(FEH8)
ON/OFF
ON/OFF
1(TV),2(DVD)
ON/OFF

/BR

llluminometer |22

M2ch E—RT, TENTV BICAGINTESHT 3.

SS,: DVD OBEFEEZANSE, TVADVD O hERRL,
AE—=HA51ch T, EEAN DVD BICHAS I TEEL, &
BORANE RO T 51 2 RNHDENS.

SS3: I—HYMBEL T Door i} 2 &, Light DEFS S M
Nluminometer DRI EEDIAD X % H LICFEINS.

SSs: I—YDIRFEL T Door 21T 5 &, AirConditioner A%
LB L, Thermometer DRI EB A H LICHEINS.

SSs: BHEEERFETDE, AE—HDERE%RET.

SSe: B Blind 25V} 5.
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THEROTONT 4 OFIETRT.

AUy Rid, #BOTONT + DEESE - BHTZ/200
DEENA I —Tz—RATHS. HlzE, LRBT7320D
BlTHIUL, setPower(t BIEIREE onoff), setTemperature(t I8 &
REME temp) FD AV v REFD, ERRITIX setPower(CON’),
setTemprature(26) DL DTy R T—U M S R EHIET 5.
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50, AETRETFTNVORAREEZEZEZ, AV y REFICHER
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DeviceName |DeviceMethod Prey Post, R, W,
AirConditioner setPower(t KAE ono mﬁ;%nof‘f ]
! setTemperature(t:R & 2% 52 {H temp) B {EiKEE="ON’ R [B-temp EF:
Thermometer cetPowertBIFEREE onoff) Bh 1 K HE=onoff ]
etTemperature() B {E 4K RE="ON’ EJE
setPower(tB) £ 1K K& onoff) B K BE=onoff
Speaker setinputG RE—H A B splnput) | B {E4KBE="ON' ZE—NA N=splnput
P setChanneltRE—HF ¥ JL spChanng KBE="ON’ AE—hHF >3 JL=spChannel
setVolume(ti# 33 & spVolume) B (K AE="ON’ #3535 B =spVolume = |
TV setPower(t KHE onoff) {E K BE=onoff
setinputtTVA ) tvinput) E{KKE="ON’ TVA H=tvinput
DVD setPower(tB) {F{KBE onoff) K #E=onoff
Light setPower(t KKE onoff) R #E=onoff
setBrightnesstBEEL AL Ix) R ELKHE="ON’ BELAJL=Ix A
llluminometer setPower(tBI fEIRAE onoff) 5 #E K 8 -onoff
etBrightness() B A
Door IgetDoorStatus() I
Phone Iringing() W EERAE="TE AL EE
connceted() WEEIRAE =1 ER
Blind I]setl”ower(tg]jfﬁ~ #E onoff) mﬁﬁg%noﬁ
setGate(tBAPAZE P gateStatus) B {E 1K KE="ON’ E§ B =gateStatus [T

TOXT 4 DEBETHEETS. FlRE, LEED setTemperature(t
REREM temp) DETIZIX, BEIVON THEILENHD,
EITRITBEREMN temp THEINZEITRD LD EE
ThIUE, B1&H : BfERE="ON, %44 : BEREE=temp
EEFIVET B,

D —RENIC, FR/TIRASGRE, REHEE2ETONT 2 OHR
BRXOETEAZBDLET S,
[(B& 1] (FAONTAE&HE) P = {p1,p2,...,0.} 25X 5N
Z7ONT 4 DEEETD. ZOW, c= fo A fop Ao A fon
(fo: W pi KBALZAERORER) 27/ONT 4 RGELER. P
DETOTONT 4 ZHEOERE Condp £EL. F/, ¢l
MU, [1,.(c) = fo. 2RI c OTONRT 1 p THT 25 L
5.
HEIEROTONT &0, B—07O/F 4 IZET 3
REREZMDETEETHS. ULEREX, HNSIKIINAETS
BEREBHEBEZUTOLIICETIVMET B.
[EF2] CREBHE) REWE L d = (Py, My, Preq, Postq)
TEHZIND. ZIT,

o PiddDETOEETONT L DESR,

e MyiddDETOHEAY v ROES,

® Preq: My = Condp, 13& AV v ROETIZHE L
BICEET B RS M.

® Posty: Mg = Condp, i3& A v NEfTHR, RILTH
BRERICBE T D510,
RIGDHEEBIIRICAY w RENEETIHEEERL, HiEd
DAV y R m(e My) %, dm EELZ&KT 5.

R2UIKEBRBOETIHIE2ETE. RIIBWT, HIEER
DfE (don’t care) &7
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HNS ICINE SN REHIEIT, HNS WEETIRIBEHiE
BEDLDEFD. BEIIHNS - ORBEHICEEST 220,
MEEERTIICLLVEEREESTHS. FlxE, BEHI
RENSHEEOEERZSRL, T73EHEZEL THRER
EiRICED (A6, BREEHTS).

FHETIE, REZLTORENSBR - EHINDREN

ATz FELTETIATZ. BEMIZIE, BEA T
7 M3, =B, BE, TRV (REMR) TONT 4 25
B, BHEEBOAY Y ROEFIKL-T, MENIZSR - BEFHis
N3, FWTIE, SEBAY Y RNEORETONT 258
(Read) 72 I3EH (Write) LEZNDAHEERLIZEBVET IV
fL&f7>. T3, BESORTAICHTEAV Y ROT7 &
2, HEETONT 4 IIT BT 7R FERRM TR W
O, HWERIIBTDR1EMH - BREGIEHMEEEZBRTE 2L,
5TH5.

[EF3] (RK) HNSKNAINZLTOHWBOKEEE D =
{di,.di}, ZETOBBORY Y KOEEBE M = Uy,epMa,
ET3. O, Bfde= (PR, W.) TEHIND. =
ZT:

* P.RE2TORETONT 1 DES.

e R.:M 2P i3, BHBXYYRMNBETZIBE D
NT4(DESR) 2IEET 5.

o We:M 2P i3, SHBAYY RAEHTEHEE D
NT L (DEB) ZEETS.

REZ, BEIT2HEOMMOLI—YOEFEEZEED L,
BEZ5NB2HDERET S.

ERIIBITZHTE, BETONT ELTRE, BE,
BO3DZEHEETS. £k, R2IIBVLT, EAV Y RAZH
SOBETONTAICEDLDICERATSENE R, W, &L T
Bz Tw3. FlZIE AirConditioner DI E, setTemperature(t i
EREM temp) O W, ELTEBENERINTNVS. Thb
5, AirConditioner O setTemperature 2#£fT9 2% &, BE 7O
NTFA4 THLZEENEHFINEDZLE2E®RL TS,

2.4 HNS LEEHY—EXZFUS

R—LFy hT—=U AT L, WEINDIREEEETD

REICL->TERINS.
[(EF4] (R—LRXYMI—OUPRFA) F—LFyhT—
AT LWL, HNS = (D.e) TEHEINS. T T,
D = {di.ds,....ds} & HNS CINEIN B L& TOHE,
e = (P..Pre., Post.) \d HNS MHEHETHRETH 5.

HNS = (D.e) MEZ 5N/, BWENOBETIAY v RE



1.1.TV.setPower(ON) setPower
1.2.TV.setinput(1)
SS1 1.2.Speaker.setPower(ON)
1.3.Speaker.setinput(1)
t.4SpeakersetChannei2) [\ R setPower .
1.5.Speaker.setVolume(60,
2,1.0'\)/0.setpower(0N)( ) setinput
2.2.TV.setPower(ON)
2.3.TV.setinput(2) SesteFt’ﬁ..Wi: X
2.4.Speaker.setPower(ON)
24 SosskersatPom """""'Eé't'\'/?il'b}r?ﬁé"" Spealier
2.6.Speaker.setChannel(5.1) B
S§82 2.7.Speaker.setVolume(80) setChannel
2.8.Blind.setPower(ON) SS
2.9.Blind.setGate(Close) S?tPOWQI'
2.10.llluminometer.setPower(ON) User/°°s” [V TS Pepessseetsene
2.11.llluminometer.getBrightness() setBrlghtness . W
2.12.Light.setPower(ON) ”IUminO
2,13 Light.setBrightness(50) tPower A
3.1.Door.getDoorStatus() H se
3.2.Illumir?omeler.se(Power(ON) |ntegrat|0n thQQ. arneter
SS3 3.3.llluminometer.getBrightness() o getbrigntness
3.4.Light. setPower(ON) Service
3.5.Light.setBrightness(600) .
4.1.Door.getDoorStatus() M eCh anism getDoorStatus
4.2. Thermometer.setPower(ON) hd
SS4 4.3.Thermometer.getTemperature()
4.4 AC.setPower(ON)
4.5.AC.setTemperature(26) inagi
siPhoneringingd N N | BMeeeeeeeneenenes fnang...
SS5 {SZPhoneconnected() connected
5.3.Speaker.setVolume(30)
6.1.Blind.setPower(ON)
Ss6 {SAZ.BIind.setGa\e(Open) setPower
7.1.DVD.setPower(OFF)
7.2.TV.setPower(OFF) setTemperature
7.3.Speaker.setVolume(0)
7.4.Speaker.setPower(OFF)
ss7 7.5.llluminometer.setPower(OFF) setPower
7.6.Light.setBrightness(0)
7.7 Light.setPower(OFF) getTemperature
7.6.AC.setPower(OFF)

7.7.Thermometer.setPower(OFF)
7.8.Blind.setGate(Close)
7.9.Blind.setPower(OFF)

setPower
setGate Blind

B 1 HNS##H¥—ER

ZEUNTRIRL, BICETTZIET, BEMIBOMAEE EE
L7z BEY—EXE2EHTES. 20Xy REIEZTH#E
GEHEEIBLIEN) LT, d—Aad—N@>ho—3) AN
THREENITTIARBI[11][12] ®, &H#EE1 TV I
> MEUTBESHEICIT D HIL9] FNEA 5N DM, K
RTITEEREIEKELEWRARHEDOREZBET.

112 HNS OFlZRT. ZOHTIE, 2.1 BHTRLEZTD
DEHY—EADO—FBFERL TS, I —FINEEHEBIC
EHEY —EX R K (ERKE) T2 &, EEEBIIYEREE
BDAY v REIECETT S BRE). KF, &V y N
AT AT ENTED, BT maid 2.1 HICBIT S SSn,
IZBNWT, nBEHIZETINZAY Y RTHBIEZE®RTS.

FIZIE, SS IUTOLIICEREIN TS,

(1) DVD.setPpower(ON) iZ& Y DVD OERAS ON 12725,

(2) TVsetPower(ON) iZ& D TV OEHFEMN ON 12725,

(3)  TVsetlnput(2) IZ&E D TV DAL DVD iZ§10EDH 3.

(4) Speaker.setPower(ON) iIZ2& D, AE—ADOEFEAL ON 172 5.

(5) Speaker.setlnput(2) I2& D, AE—HDAHA DVD Y10 EDL 3.

(6) Speaker.setChannel(5.1) Ik D, AE—HM S.1ch ity hahs.

(7) Speaker.setVolume(80) IZ& 0, ZE—HDRY 2—AL%8 80db 2tz
rxh3.

(8) Blind.setPower(ON) Ik ¥V, 751 > ROBIFEA ON 12725,

(9) Blind.setGate(Close) I2& 0, 751 > RAMHDSNS.

(10)  Illuminometer.setPower(ON) 12k 0, HEFOEFEAL ON 127125

(11)  Tluminometer.getBrightness() I2& 0, HEEEH %AW TEHRBOEEDH
ZENEEINS.

(12) LightsetPower(ON) i2& D, HBADOEIRA ON 2723,

(13) LightsetBrightness(50) Ik 0, BEFVREGEL/EEZSEIZLTHD

EMS0 NI RAICEBEIND.

FRTI, EFY—EARFHSBEOEN—FDL ) F &

LTEALNZHDEREL, HEEAY Y ROFUH L RFIE
LTHEET—EXTF VA EERTS.
[E#S] (EEY—ERSFUAX) HNS = (De) 2525
N/ZHNS £9%. ZOK, EEOHEEAY v RORS ss; =
dir.mir, diz.miz, ..., dik.mix (dij € D, my; € Ma,;) ZEHEY —
EXFUF LR

FIAE, ETRNRRE SS 13, LATFO@D &5,

SS2 = DVD.setPower(ON), TV.setPower(ON), TV.setinpu(2), Speaker.
setPower(ON), Speaker.setinput(2),
setVolume(80), Blind.setPower(ON), Blind.setGate(Close), Illuminome-

Speaker.setChannel(5.1), Speaker.
ter.setPower(ON), Illuminometer.getBrightness(), Light.setPower(ON), Light.
setBrightness(50)

3. EfY-ERHE

HNS ICBWTHEROBEEY —EX T F U AMNREICETEI N
e, EEY-EAMTFHLAEVWEESNHEET S ATREMEN
H%. FWMTIE, BBERSLREREO2BHELREBIVE
LT 5.

3] BEMSE

B E &1, EROY—EXTFUAN, FE—HERICBT
LHBNIEVWAY Yy RERRETTIBICELIHREEHET.

BIELT, 2.1 81D SS, & SS, &2 5. ZOZDDEHE
P —EATIE, TV & Speaker IZBWTHEERD A w RAVHEE



bTWU&éﬂé.éBK,%E%ﬁ*EX?TU?K&%&
i %1% Speaker @ setChannel A/ KT 551 T setChannel(2)
MEFEN, S, T setChannel(S.1) NEFIND. O,
Speaker.setChannel Z# U T, e saNF A THIAE—N
F oy > RIITH U TRERERIZ2)S5.1 LN RIEDENDEER
iﬁ%i?%l&&ﬁ@,ﬁﬁ%ﬁﬁtﬁt?ltﬁKﬂ%t
7%, ENb, setChannel A% v KOEEHEFKICHZT T &
Ak 72D, HENRETS.

$7-. SS; & SS; D DODEHEY—EANETINDLEE,
S&JHVwmmmnmm%#Tﬁﬁﬁ%ﬁnwT%é:t%
TRLUTWS., ZD®, SS7 BT TV.setPower(OFF) Iz
;ofﬁﬁﬁ%ﬁoﬂ?utéa,TVwmm«nﬁEﬁtﬁw
TEF, BANRETS. ZOEAIL, TVsetPower(OFF) D
&2 LD, TV.setinput(l) DRIGRENRILL LS 5D RE
T 5.

PLEDERIN S, BEESIUTOIIERTES.
[£% 6] (MBHA) HNS=(D,e) B5ASNIHNS LU,
ss; Bk ss; # HNS ETEHRS W @EET—ER >FUF
LT3, HHEERIe DITOWVT, ss: AV Y F dm; 2E
&,MjﬁimjéﬁﬁkT%.uT@%#@mfh#ﬁﬁt
XN-HE, ss; & ss; 13 (R 4 ITBNT) BBMSEELD L
ni.

%4 D1: i‘oé*&%&fﬂl\"i‘% p € P MEHELT,
[1, Posta(m:) A [1, Posta(m;) =

&4 D2: %5%%7DAT4p € P MEMELT,
[1, Posta(mi) A [1, Prea(m;) = L

3.2 RER#MA

RIS, BEOBEXY v RASLEORE T O/NT 11T
ﬁﬁt?ﬁtlb&ﬁ&bt&%m%i?%.:@&%,ﬁﬁ
BRCTHEAYY R, LFLbR—#BECHS RS
BnZ EicERashin.

(£ 7] (BRHMA) HNS=(D,e) E5X5NIZHNS &L,
ss; PEUss; # HNS LTEH SN EHEY—EAL T UL
LT D, F, ss AV R dmi BEH, ss; Bdom; BE
BET 5. UTORBEOWTRMMHL SN, ssi & ss;
BB AaEEL B NS,

K4 EL: W.(mi) N We(m;) 6.

£HE E2: R.(m)NW.(m;)F¢

HlE LT, SS; & SSe MDD EHED — EANFRFITET
XNBT—AEEATHD. R2MOHNDLIIT, S8 &
SSe Tld W.(Light.seBrightness) & We(Blind. setGate) W%
HBOBETONT 4 : HHIEZEHLTND. £, 55T
id R.(Illuminometer.get Brightness) 7'#1% JEsRLTY
B8, UED3DDOAY y RABETO/ST 4t HHIWH
WTEEESRREILTVNDEENI ZENRITES.

3.3 Y—ERBERLEAR

HNS OE#H — 212 BT 5 Y — EAHARHMEZUTO
EOTERILT D.

H— ERBERLME

AB: R—LFy RNT—2 L AFLHNS = (D,e), EHfET—

SS1 SS2

2.1.DVD.setPower(ON)

2.2.TV.setPower(ON)

--------------- 2.3.TV.setinput(2)

2.4.Speaker.setPower(ON)

. 2.5.Speaker.setinput(2)

..~ 2.6.Speaker.setChannek5.1)

1.4.Speaker. setChannel(2)-. 7+ 2.7 Speaker.setVolume(80)

1.5.Speaker.setVolume(60) -, >« > 2.8.dluminometer.setPower(ON)
AN .. 41]: ”An. T ‘¢ 2.9.lluminometer.getBrightness()

. 2.10.Light.setPower(ON)
N 2E— 737-«'44 v 2.11.Light setBrightness(50)
B ER

1.1.TV.setPower(ON)
1.2.TV.setlnput(1y ===
1.2.Speaker.setPower(ON)
1.3.Speaker.setinput(1) *-

Speaker

2.12.Blind.setPower(ON)
2.13.8lind setGate{(Close)

MBS0/ Tq

K2 SS1,5S: OROHEHS

SS4 SS6

LER
4.1.Door.getDoor Status() '/ . .
4.2 Thermometer.setPower(ON)
4.3.Themometer. ge(Temperature()
4.4 AC setPower(ON) 6.2.Blind.setGate(Open)
45AC: selTemperature(ZG)’

@O

Mk S0/ T4

e 1.Blind.setPower(ON)

3 S854,5Se OEOBERS

EATFUF ss1,...,88n
W HMESEAFLIREHRSEZED TETOIFIVAD
~R7.

4. T—ARARYT 4

2.1 fiTR Tz S8y M5 SS; DEBRDORTIIHLT, ¥—
P ABEOREERS. RIEUEEBHEEN3IC, REHR
&EFA4ITRT (ROBFELY NI, FNEFNOEE Y —
FADHERBEHORICBWT, EOEEAY Y RTHEMNHELE
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