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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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Thermometer |2 E— 5 g;}é?g{i"c)
BIEKRE ON/OFF
AE—HAA 1(TV).2(DVD)
Speaker AE—AF oI |25.1
HMETR 5 (817 dB)
Light Rh{EKEE ON/OFF
ggi ;%ib 18 (£ 1x)

} F K ON/OFF
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setVolume(tﬁ% (E & spVolume) B {EKAE="ON' BEE %=spVolume BEE
v setPower(t BIEIKKE onoff) K41k R =onoff
Ei{EKAE="ON' TVA B=tvinput
B K AE=onoff
B 1K #E=onoff
E{EKRE=ON g%b&}lﬁlx B
. =onoff
llluminometer B RE-ON BT B~ Ho=
Door gﬂigﬁ‘ ON’ F;ﬂﬂﬂﬁ*ﬂ K HE=X o T %
FAN et A BRI UL
Phone BERE- BT IR e EE
Blind setPower(t BI{EIKAE onoff) Bh{E K R =onoff
“setGate(tEﬁﬂEZ gateStatus) B EKRE=ON BAEAER SE =gateStatus Y
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1.1.TV.setPower(ON)
1.2.TV.setinput(1)
1.3.Speaker.setPower(ON)
1.4.Speaker.setinput(1)
1.5.Speaker.setChannel(2)
1.8.Speaker.setVolume(60)
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.setChannel(5.1)
2.7.Speaker.setVolume(80)
2.8.8lind.setPower(ON)
2.9.Biind.setGate(Close)
2.10.llluminometer.setPower(ON) User,
2.11.llluminometer.getBrightness()
2.12.Light setPower(ON)

2.13 Light.setBrightness(50)
3.1.Door.getDoorStatus()
3.2.llluminometer.setPower(ON)
3.3.llluminometer.getBrightness()
3.4 Light.setPower(ON)
3.5.Light.setBrightness(600)
4.1.Door.getDoorStatus()

4.2 Thermometer.setPower(ON)
4.3.Thermometer.getTemperature()
4.4 AC.setPower(ON)
4.5.AC.setTemperature(26)
5.1.Phone.ringing()
5.2.Phone.connected()
5.3.Speaker.setVolume(30)
6.1.Blind.setPower(ON)
6.2.Blind.setGate(Open)
7.1.DVD.setPower(OFF)
7.2.TV.setPower(OFF)
7.3.Speaker.setVolume(0)
7.4.Speaker.setPower(OFF)
7.5.llluminometer.setPower(OFF)

S81

8§82

-
o

sss—{

ss6 —{—

SS7 7.8.Light.setBrightness(0)

7.7 Light.setPower(OFF)
7.8.AC.setPower(OFF)
7.7.Thermometer.setPower(OFF)
7.8.Blind.setGate(Close)
7.9.Blind.setPower(OFF)
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1 I HNS Ol %RT. ZOFITI, 21 HTRLAZTD
DEEF - CADO—EHFI 2R L T0D. T —FAEEEEIC
B — U AR (EREED) §5 &, EHERBIILAHRER
J/ORAY Y FRIBICEATS 2 (BARRED). HH, &£V M
AV F 7 AFFEINTEY, H5 maid 2.1 85iZBIF5H SSn
ZBWT, nBEHILETSNBAV Yy N THEI L EEKRT 5.

Bz X, SS IZUATD L HICERIN TS,

(1) DVD.setPpower(ON) (2 & ) DVD DOEAT ON (27 5.

(2) TVsetPower(ON) 2L ) TV OFEFA ON (2% 5.

(3) TVsetlnput(2) i2&H TV DAHH DVD i8] ) b D.

(4) SpeakersetPower(ON) 2 & H, AE—H DA ON (X% 5.

(5) Speakersetlnput(2) 2 & ), AE—HDAJIHSDVD 28] ) $i %,

(6) Speaker.setChannel(5.1) 12k h, A¥—#A55.1ch ilty FED.

(7) SpeakersetVolume(80) (Z& 9, AE¥—H DK 2— L% 80db i+ v
FENILB.

(8) Blind.setPower(ON) 12X ¥, 754~ FOERFEA ON 245,

(9) Blind.setGate(Close) 12 & 0, 754~ KAl 6D,
(10) Iluminometer.setPower(ON) IZ & 0, HUEFFDOEEAT ON % 5.

(11) Tluminometer.getBrightness() (= & ¥, MER% AV THEDBLOH
B ENMBEI NG,
(12) LightsetPower(ON) 2 & b, HHOEYA ON 2% 5.

(13) Light.setBrightness(50) {2 & b, HABERIASHUS L 7-ftik & IS LTHA
NSO N RIHESID.
AT, EEY - EANEHTEOBE—FDL )t L

Mechanism

sesee

setPower

setPower
setinput
setPower
setinput
setVolume
setChannel

setPower

IYTYYTYTTTRRT N+ A L0 L4 0 1 PYTY g R

setBrightness

Yo !
clllumino
)
> Emeter

J,Door

eEPhone

setPower
getTemperature

setPower

........ I T 2 PR

Integration getBrightness

Service
getDoorStatus

ringing
connected

setPower
setTemperature

setPower
setGate

HNS &4 — ' 2

LTHEZONLHDLREL, HiFAY v FORUH LAY
LTESEY —EALF ) A2 EHRT 5.
(E#ES] (EHY—EZXSFUX) HNS = (De) 55256
N7HNS £ 92, ZO, EEOHEEXY Y FORTY] ss; =
dir.mir, dig.miz, ..., dik.mik (dij € D,mij € Ma,;) Z3EHY —
EXIFF LIS,

Bz, ETHl~<R7: 88, 1%, UTo@h&isb.

S8y = DVD.setPower(ON), TV.setPower(ON), TV.setInpu(2), Speaker.
Speaker.setinput(2), SpeakersetChannel(5.1),
Blind.setPower(ON), Blind.setGate(Close),

setPower(ON), Speaker.

setVolume(80), Illuminome-
ter.setPower(ON), llluminometer.getBrightness(), Light.setPower(ON), Light.

setBrightness(50)
3. EEY-EXRSE

HNS [ZBWTHEHOEHEYY — AT+ F2REBICETEN
12GE, EEY - CAMTFHALLVWHEAWEET 2RSS
bb. ARTIE, BEBRSLREBRGD 2EFLREBLUE
LT 5.

3.1 BERS
B A L 13, HHOY—E2AT 5 A, F—HERICBI)
AHBENRVAY Y FERBETTAIRICAELHETIRT.

Bl LT, 218D 8S, & S8, #E2 5. ZODO0DEHE
F— ¥ ATIE, TV & Speaker 2BV THEED AV v FA3E
LTI &b, 512, FEEEY VYA FIFIZLBE,
1 2.1 Speaker ¢ setChannel XV v FTi& SS; T setChannel(2)
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MEIFEN, SS, Tl setChannel(5.1) HWET SN B, DR,
Speaker.setChannel % 8 UC, W87 0/87 4 ThbAE—7
F o Y ANMCH LTRBEC2,)5.1 L) RELENDEER
RORBETHI L LAY, MAEZFERBCHEIT I EFFTREL
% 5. BlH, setChannel AV v FO#EMHLRERICHLTIL
MR 2D, BEVRET .

¥7:, S8 & SS; D ODEHE Y —CANETIND L E,
SS) @ TV.setInput(1) 13 ATt TEITEIREATON THDH I &%
ERLTWAD., #0718, §57 1BV T TV.setPower(OFF) I
I o TEIEREEATOFF 1272 % &, TV.setnput(l) ASIE® IZEHE
TEY, BEMVRETL. ZOBEAIL, TV.setPower(OFF) Dfk
&ML Y, TV.setnput(l) DRTEEAHIL L% % B 720 R
T5.

DEDBRIAS, BEHEIUTOLIERTES.

(£ 6] (K3[/EEE) HNS = (D,e) ¥52xHbN/AHNS L L,
ss; LU ss; @ HNS ETEHESNEEY YAV U A
r¥h. HAWRIeDIIOWVT, ss; WAV Y Fdm; &8
&, ss; Hdm; EELETEH. UTOEFOVTRLA M@
SHBE, ss; & oss; 3 (B4 IIBVLO) BBREELELSL
V.
EHDl: HHLHWBETUNTS p € P KEELT,
[1, Posta(m:) A [1, Posta(m;) = L
£ED2: HHLEWBRTITOUNRTL p € Py PHFEHELT,
Hp Postq(m:) A Hp Preq(m;) =L

32 REBRSE

BEsEA Y, BEEOERAY Y FPHEORE T I/8T 412
FEIZ7 7 EALED) L LAcL ZIIRET S, Z0LE, HE
RREITHEEAY Y N, LTLOA—HELEICH S LIRS
TWI LIZERIRLY,

[E3%7) (BEEES) HNS=(D,e) ¥52bN/IHNS L L,
ssi BE U ss; % HNS ETEHRSN/EEY — AL T A
r¥n. F7, ssi AV Y Fdoms BEH, ss; hd.m; & F
T s, DTOEGEOVTRIIMWI SNIRE, ssi & ss;
BRERSEELI L),
ZM4 El: W.(mi) N We(m;) = ¢.
M E2: R.(mi)NWe(m;) £¢

Bl LT, SS3 & SSe D2 DY — ¥ AN RKIZEAT
XNBr—ARELTAHRSL. R2VOFDPD LI, SS3 &k
SSe T W.(Light.seBrightness) & W.(Blind.setGate) »*
HBOBETSOST 4 AL EEEHL TS, 2, §53 T
1 R.(Illuminometer.getBrightness) 7" % & EEBBLTW
B0, LED3ODAYy FHARETTD/ST 4 B 3IE
WTEHEESAARI LTV W) T EPRRIUTES.

3.3 Y—EXHEAREBE

HNS OE#H — ¥ R 2B1T 54— C AHSREMEEZ DT O
Y ERMET 5.
Y —EXRERHMAE

ABD: k—LFkv bT—2TAFH HNS = (D,e), EiEY—
VAT )T ss1,...,88n

W EESEAICEIRERATEITETOYTIAD

My so/i7e

2 S81,85; DHEOHERE
S84 SS6

2. Thermometer. ON) .- .,
o ~8.1.Biind.setPower(ON)
bipyivepii-se oiie ""."“‘_,,-“’  Bind. setGate{Open)
BRI
. 3 =VAL

3 SS4,SSe¢ DHIDBRBEEE

~7T.
4. T—RARXA274

AT, ARETH L LTET HNS L EEF AL T
VADSERT T4 NVEHERL, £TOEEY - YAl (2.1
giThRr SS; 5 SS;) TRETAIHELRET LTS
SARERLE. SO7OY T ML THRIBLEBHREE
£33, BESHALE4IIRT (R0 Y M)l £hT
NOEHEY — CADEAEDLEIIBNT, LOBBEAYV Y FT
BANREL-OPETBRLTEY, ZAMS TIHEAIED
Shdoll bERLTWA, 1, §S; BE&TOEEY —¢
ALEEA LD, KEOFIBICL YR, IEFT L) . B
A 35 14, BIEHA R 33 AR En.

—ple LT, 21285, SS, MofHEHaRIEERT,
3 121% SSs, SSe MOBEHARIBAER LR LA (BR
TERRENTVDE TANTFANDBEFEELERLTND) .
2 Tl¥, TV.setlnput(), Speaker.setInput(), Speaker.setChannel(),
Speaker.setVolume() D% XV v FIZBWTHEHEVREL TV
BIEHRRLTWAS, $-F3 TR, BESO/7T (1 .2iR, I8
WT SS, @ Thermometer.getTemperature(), AC.setTemperature()
L $Ss @ Blind.setGate() DRI CREHAVEL TV AH T L &R
LTwWa,

ZHLHIZ, HNS BIUSEEY -~ AV ) AH 561D
k, 3.1, 3200 TERLALBEHERMGEER LTS T
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