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Abstract Traditional location-aware publish/subscribe systems mainly limit at event publication and matching, and
couldn’t support the frequent context events that happen in the same event source. A location-aware context event sub-
scription mechanism that consists of location-aware context event subscription language(ILACL) and dynamic binding
approach was presented in the paper. Based on LACL, location event and event source event were defined and made the
system capable of location awareness and event source awareness separately; dynamic binding consists of the mapping
between the available context event source and the subscriptions and the dynamic binding relationship between agents
and subscriptions. The former converts the matching between events and subscriptions to the matching between event
sources and subscriptions, and reduces the matching and improves the system performance; agents’ dynamic operations

to subscriptions avoid redundant monitoring cost. The mechanism was implemented in context-aware middleware CTK.

Experiments show effectiveness of the mechanism.
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EX (LACL) LACL B—#ETHEEREST SQL
Ky BIES:

LACL={@}U{&}U{ # } U{on} U{ constraint-loc} U

{func-loc} U{life-control} U{SQL}

He: .

@, & F# AFR BT XER . AR E R RAITR
HEMHARR;

on BRAR L FXEBMARTA;

constraint-loc€ {rang:loc(r) , nearest} (r 3L %0 , rang:
loc(r) #1 nearest 23 Hi38 E B 1T E B » MIEEAAE T
HMNEBRIIHN LT XEGR;

func-loc {37 B #E# 55 %, func-loc € {anyof O , nearof O,
remoteof() }', H:# anyof () FR7ENL B 1% JE &4 rang: loc(r)
MRS AR — P HE s nearof O BREMEH E &M
rang: loc(r) A, B FBRITRE M ERL N~ F4
5 ; remoteof ) F/ARTELL B 7 B & rang:loc(n) WELFEH,
BHERITRIA M B REM— N GR;

constraint-loc 55 func-loc B XH MBI E R f: con-
straint-loc>func-loc, MBI F{E R B a € func-loc, ¢ € con-
straint-loc, B f(c)=a,MH

(b€ func—loo) ,

a=
> ¢¥ nearest

c=rang:loc(r)
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Select anyof{) Where &context=light and &location
in rang:loc(30)

On @>50

Life-control #location in room A

M1 LACLRE

ME 1 BT H, JA R F B R & e (&context =
light) 124tk 5 ( &location in rang: loc(30)) K& 28 A GE1E
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EX2(FEHHEES HEiTHp BB, ® p HF
BEH 0,25 o. location A i B 44 constraint-loc B, R p BY
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public class EveSourceListener implements EventListener

public void SourceEvent(SourceEvent event) {
if{event.getSc State()!=null& & event.getS S

).equals("false))

notify(subscriber);
}

F2 #HEFEREGRRED
EXIMEEH) MEEMHE L NAITH location-

Event= {manager, locations, special-loc, state, Fioc st ) o

manager M —EH N BEHATEM AW T EE 4R
i agent, i B E 44 L) ( registerid, SL4E id, location) ¥ 1
W, TR EME (registerid) T manager 5 I X8 (S24k id)
B & location, IX H, registerid 55 location H R ¥ X &
F registerloe : Tegisterid—location, f1 B Frgsertor ( registerid) = lo-
cation, WA ; registerid 23T id B}, location=a (a7 * ) ;reg-
isterid R KIAX id B, location= * , ‘ERRIWFERIT
B, M5 2 4 E B2 B location, 7EE R ZA B o
BB EO AL BN, ARS « RAEETERME EL
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4> locations Kl ,o0) , BEE-E L #F4E, B locations={{|
€L, =1}, Hp L=RXR,1, € L,# locations HHI BHEE;
special-loc /& %4 B Z 4 1= M 69 {37 B £ 4, special-loc = loca-
tions,

state= { true, false} ;
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ITHEE, < HEZEHREN, B o W AZE agent,
* 485 agent

H T B URIT Y, 45 5 B 3 agent A BT H 45
B —985E agent, 85 agent BIAE M EFROBMHRE,
BEADNEHES HEDAEHEETHE agent, BEEH a-
gent EEFF Map table, B85 agent By T AR BFWSP, 1
MERGEERAXNE FEEHEEFGRANBNTRER a-
gent,
4,2 4% agent 5iTRIMIZHESE

MUTHESHBEABRRAENEHEXRR . RITANEE
agent HiTRZ LA NBHEXR. 455E agent TEH AR
BB LS #4058 S H BT, 45 agent FF45
FE BT R AT LAAL T 4T (active RS LU F3E3E 4T (inac-
tive 2, — MBS agent FERE—NETZI T LAGEE 2T H.

AT, BA RFRHEF A HE agent WES. PR
REHFAITR p WES,S, BIiTH » RFERSES.S,
= {start, active, inactive, stop}, H B EH G E R ERXNES.
p.h BRITH p WEHERIER, p. o RRITHE p XTRLK S
i€ agent, WA/REH find(p,a) (pE P,a€ BA HEFRRY
5B agenta FITH p WA THSERKFHE, TN I/, &
fIMERR p1spo s FHREERITEL YL ar5 02,050, RANEE
HI4B5E agent,

B 4R THE agent 5 p ZIRIHEHEHERR, K
B B 28 agent FTEFEM p KRB, HME L RARR
BIBEAE. 85 agent FTERER) p BA LIF PIRARIBPRE

active }R7 : 45 agent B FA p FE K —FRE, 48
SE agent A] LAXHZ p FPRSHFTEE, BT p WEHFERE
Hp.h E, Y p. b ERAN BT RER agent;

inactive JR7% : 45 /€ agent FEFEA p BRI W —FCRE,
YB3 agent 2y p I HIR (HRLEE agent TIEBA K
? BPRA  WRENTIZ p. h BYMEL
iTHp

inactive(p)

join(p)

inactive

active(p)

¥ quit(p)
B4 455 agent SITRIMEISHERXR

EX A A TR, o) BRELBEWTE, B T=1(s|:€
Ry}, Hi o AL E LR T AR AES.

BN TEBZ 1€ T, X FAEREIEE agent a, 4 Pla,t)=
PACa,t) UP' (a,t) , "G E agent a TEATZ] ¢ BER p 5
£ A P (a, ) RARGESE agent d FEBTZ] ¢ B4R MR F
active RS T HIFRE p, P (a,t) RRYFE agent a FERT % ¢ BT
BEMFILT inactive RETHETA p, WA P a, O NP’
(a,)=9,

EX6 MFERM p1,p EP IR pr. k=1 b, WA
p.a=pe.a,

HsE X 5 FIE X 6 FTHL, 485E agent HHEMAFERAXRE
——X PR R ER—GEE agent 7] LI 45E £ MTH.

HT XFEHE agent BIBHE p UK p WENET, R
IBIAT 4 NETF p BHRAE.

1) join: W TFEEITH p€ P, 485 agent a € BA, Wtk
join Xt F %X Fion: B* X S,—S, . MR Fioa(a,) =5, A&
(find( p,a) =true) & & (s=start) = true 37 ,s' =active,

BB5E agent HITH ARV EHRE, BATREH o
gent, T REH agent 15K p L F active RE.

2) quit: X FEREITHR p€ P, J55E agent a € BA, W4k
quit X F ¥ Foi : BAXS,—>S,. MR Fa. (a,s) =5,
& 5" =stop.

BB5E agent BERSHA p MHEE, p 2 1LITH.

3) active: X FAER T p€ P, 45 agent a € BA, N #
1k active 3F B F B Furive : BAXS,—~>S; 0 MR Faiee (as9)=
s A find(pya) =true) & & (s=inactive) =true,s’ = ac-
tive,

SB5E agent AITHRBERIFTHWEFES  BAFERER
agent BT BIRS H inactive JRESZER, active IRES,

4) inactive; Xt FAEEITH] pE€ P, #85E agent a € BA, |
E inactive Xt W T BREL Fingerive : BAXS,—>S, . MR Ficrioe (a5
D =s A

(constraint-loc(p) =false) & & (s==active) = true B3 ,s' =
inactive, .

Y p WEHRFMHRA, HE agent BAFREH a-
gent BUHXT p 97T .
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Y5 agent AR A ITHT RN LT XEFHEHE R
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Stepl AMBEAHFEEW. ITRAZERXITHHEBLESH
EMAL D 4BSE agent #£ D EERBEAFFA. HEERM
T, 5% Steps, &N, ¥ Steps,

Step2 EEBEMAIEEE. H5E agent FERERELLH
AEBEMmpo. BHPEE—-K% D, D, BRFHAFERE
B AEREY, BEERNSE R (FEHESI DAY E agent,
W, ¥ Step6.

Step3  EERZRAM . G5 agent HOLBRE W HNER
AHE BT R, RESGRESRPEFEFSERNE
B, WREFEGERNEFEEE NEREHBMEER
WRITFEE H B, 7% Step?.

Stepd b TFXEMITH. H85%E agent ZIEXTTIY +FXF
PEEYIE R 4 B AR E AR L A SE LT ] % Step,

Steps AHITER T, 455€ agent £ D LITIH BAn3
HHEER . HEZHT DHENGEMEMEBRRTEHEMN
BARED , FIRFPRAT Step2,%% Step3,

Stept LEWRITE. £ D. HiTHBREA4EREE.
X D, SBAGEE agent BAMERA AT HRBIS, BRHEITH. &
HHHE B AR ERANREREIEER ¥ Step3,

Step7  HH,
6 LHISHTLL
6.1 LB

R T BAELEI XA B SURTT B SR, BRATE I T &L
BHB PR T — M BEURAITRNA.

WK 6 Fim , ZRWBENHEEZITRFELRIE.3E PC
(PC1,PC2 il PCOFIE NS S5 E M A HW K PDA, Hp
P& %88 B1.B2 1 B3 {EM7E PC1 1, B4 1 A M7 PC2
,B5.B6 #1 B7 Mt PC3 L, &3k & A BT R R E i
PDA #M7E PCL ;84 PDA FIErS (E48 A F N
FENLRGE active bat; VIR S A BEE 2 UL 1m/s EE
1358, ZHITRER A: () Y&WUMEAES LA (2R 1
MDD TR AP RIES GRS A BREREERETERNT
B;(b) YMEARETHEHE 1 HEMDBRESNSE5AR—E
et TR AL A B Bl R 47828 B, IR RS B&R
FTERNER.

B xnrrnrpanress e SR P oRk

N - S N
® ® m
R R o i

e WEHRE
ITRRPITSEUMEANMLER R, ZE LHETH
. 84 .

FPATITH a F1b, PO, FEBATITI 6 HE], FHHESHEE
KUWREACEMEATSAL. FHit, 1/ 7 B, LCESM
HZBT IR,

Stepl TREHR agent I TR, BIFRSBUIREA
) id: s ARIRITH p(p=a B p=0)W id: p. id FHEH LT
SCASBAE p. o iT B B life-control 4 p. [ FIF R E X
A p.-d.

Step2 FHRE M agent PATHAE: D M B EHTE
W< p. idss, p. L. location) FI( p. id,s,null) , 3 FIEMME S L

ETOMSURE A s LB, FETEAHE T — 5% Map
Table &, Ko 4E p. id, p. state Fl p. [ BIX RL K 5 , B4R B
p. state=start;2) KL p. id,p. d,p. ) BHEE T agent,

Step3  SFEEH agent Y ATITH p. id B —HE
agent, SFECARRIUNT 47 € B agent ££ Map Table 17 4R
5 p. d A EAERER, WRFEEGERER 4 =p.
d, W p.a=d.a=d’. a, BB5E agent(p. a) M HE M d. sensor
TTR ETXEME p.o; BFM, p. a=d. a=new(agent), Bi f= 4
—AHTHY agent,

Stepd  p.ahp BRHAEGEHEREIR p. d WHEHR
sensor, BRI INE B E ( p. id, sensor) 4548 € B agent, 4§
R agent SERITH p 5 IR sensor MEEE, [, 56
EBH agent X% (p. id,sensor,null) 57 BT agent, I B
WSO agent FEA B P4 28 PN R AL B 4

Step5 P EUSHT agent Wil p. L location B, H g 24T
BE LI BIKE p. L location BEJF p. L. location B 18 HIF K
EH agent; FEMEWTiT BN & SUEBREFMLEA, S BENHLES
AhBF 3 HIXT B B ZEE agent, 4B5E agent MiWr p. d{H. X p.
d{BA true B, B E 1T BTE B A RAL B8 52 BT I, B AR
SR agent iR E p. state=active, X p. d {HAE N false B,
p.a BHEREH agent BUHITH, LB p. state= inactive,
¥4 Stepd.,

Step6  FHRZH agent WS Map Table R p. [ FITT B
JBENRAS p. state, BB R KR (p. 1& & p. state) = false I
BT » 24 state=active B, 3@ E M agent BUHITH p. id;
BN, BT RKE I agent JABNITH p. id, ¥ Step3, HIH{L
BV agent MITHI SRS AR KX E T, BHNEREH
agent {8 1L 1T a, %8 p. state=stop, B ENTTH b.

Step7 HHHE.
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