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Abstract The environments in pervasive computing are highly dynamic. The resources in these environments are rich
and interoperability of equipments is very complicated. Traditional programming models based on closed environments
cannot adapt to these changes. Therefore, programming model for pervasive computing has become essential in software

engineering. Compared the two programming models based on separating/matching mechanism for pervasive compu-

ting Olympus which is based on ontology and operators and COP (Context-Oriented Programming) which is based

on XML and embedding dynamic codes. Analyzed the advantages and limitations of the two programming models and

proposed the future works of this field.
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HESEFESFEERMNXRLISEH AEEATEEHE
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PRY R, TUARRGmEN T EITERE. AREARDE
ZNREL BT ETERENBRF IR X HEARANEE
e, O BT TAHIC AR, R EESE T MSE gAY,
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M G. J. F. Jones {# F 4 RIS | R SCE B#ATRRD.
i 2 B (triggering model) 22 ¥ FI7E BiEM B, LT 3
AR RS BT OB R — B AR E A
B shh & 4T R 31k, a0 stick-e note {1 T IR g AR BL AL
Ingar Mzehlum Arntzen 42 i} F) 2t F H RS & & 1T B &
AR g B PR RIS BRI ES ARk, NS AR
EHEFICEMN . XFREBEERGS T OB PN
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REBFEEHERAE, YT AN  BEASHY R AR,
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WAHRA THR, FEETAFIEEETRENTS
I N S AE, IR T — M A S T R N AR AL
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THERE B AR SRR  XH MR B, AT LR
BBl 5 B G M SO B R R 5 AT B K BR B b PR AR A SR 05
BESHAABOBEE, EERFHREEMERHED, K
s R MR MR T 2B B AR F RS ST, R —
SERIALIN T SCHE 0 ER B VR IR A 15 B N SE AR RTIR 55
AHVC AL, JE AT SRATIOARAED . X FPAR IR LB A A
AR R AE 7 #9 Olympus B fi# F XML R g SR
# A COP(context-oriented programming)® ™, &1 AR
P T T8/ LRSS T E R, A
BE RN 5 X B BRI S ARAE RS BRI R
. BXMUTHRSRXHEZHER 5 2 345N 4 Olympus
K COP 4R R 45 3 434347 Olympus Z B2 & COP
HEEANERE AR, &5 RS,

BT, BB A BT T
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2 Olympus &HEEHEAEF COP HIZHES

2.1 Olympus Hi2HEE

UIUC K#:#) Anand Ranganathan £ W T X EHEM
CIRER, L Gaia™ g 28l 3% Gaia
BB GAEIT T Y R, Olympus I £ & 6“1 3= |
(active space)” 1 [H131  SL 4K (abstract entities) K F A ié38
#24E (common operators) , iR BFF R E kB8, EHRFE
Meit , Olympus 3E K BHLH  RIE I & H € XL R
TR ARRER L X828 (8] 7T R A8 B BEUR . S R AR,
T ICHBE AR eR UG X e 5 ST AR AR AT 1 3 s [l A B
BISEfR. S, Olympus 45 7 & H AL T operators, £ 7R i
Sz AR AR, B EEA S SR BT EE. Ll
At ,operators LSS o ELR R EL. AL, JTFRE 0% B fH
FETFCER BB EFRERESHEMN, T E X g
F#E R Olympus Bz, XBETHF RE X T TRE D
HEERT,ERFEFHEN T EHTENSEISHE.
B 1 & Olympus F#T 19— R 5 F .

ActiveSpace asl; / * refers to a virtual active space entity * /

asl. hasProp(“containsPerson”,”Sal”) ;

asl. instantiate( ); / * asl now refers to the Active Space where the
user Sal is located * /

Application appl;/ * refers to a virtual application entity *

appl. hasProp(“class”, ”Slideshow™) ;

Olympus. ppt™);

appl. start(asl); / * appl is started in Active Space asl in the “best”

3 9,

appl. hasProp(“file”,

possible configuration * /
B 1 Olympus #5567

Olympus FF ST

(1) £ Olympus F 5| AT Active Spaces HE 2. Active
Spaces 55 —A-BARH B E SIS YR E, KSR H L
TXRERRERZEAIA . Active Spaces M TEAR R & X
% (object) , i /7 (user) , IR &5 (service) X B F (application) ,
Gaia Xt 25 [/ B BT R SR IR AT B 1

Q5 AFEH R, HXTQ*A{E‘Z—S’J§I‘EH SR AR
W B R Active Spaces SLIE, ff f Olympus 1 & 8L
MU, 33045 Y 55 8] P 55 ot 4 5 S5 U H UG A i) L 4k 52 )
(instance)

(3)3| A FE/E 77 B9 4% 2 (common operators), 1 Fl
BAMBRERET N SIERAT N, B FTRARYE T3
BV 190K B M 5 LS 0 O 199 o

(4)Olympus $#HBRIF F A Z R FEH M LA RilR
BAEM . Olympus ff FF & & R F XF “16 3 55 /8] (active
space)” I RHAR LR B R BRAE AT R R, H B RILBF R
AEFEXLCEBRFNPE ATEXLAKNER, L TXE
Bl P M mET . FESEHEnS, 727 RE s AR A BB Active
Spaces BN R IRS .

(5) i F & B ML (discovering process) F1%% F B ¥ (util-
ity function), {# & I % (discovering process) {# & 7 HE
AR LS Active Spaces H1 9 B4 Y LA IC AL ; 40 4R [F]
Bf & B S T LAVG B, ) P 280 A e 4% Cutility function)
S BB M VT FR LA
2.2 COP Hm2EH

Andry Rakotonirainy ## H T [ I T XM & EE R

COP(Context Oriented Programming )7, B2 i F 6 HE
48 skeleton 5 | F 3CH £ E) open term ¥ 5. Open term
15 XML A58 H#34 B #(goals) & | FXH& L., COPfH
context-filling operation 424 _F T SCAIIF & X open term HJ
EHAR , ME¥EE (repository of candidates) 1i%&#& stubs, 3
HHIE B F skeleton # open term, context-filling opera-
tion 43 A~ B B, 85—y Bt i 47 UL B (matching) , AR 3 BE
HEFEAIE N stubs B open term; 3 "MK B AT 4 E
(binding) » 4§ stubs FHIE Y skeleton PRI ELEE, N
fF{CHS A LA 4T, Context Oriented Programming ] DA{ii 4%
BARARRE B F T CRAMEHE R PLE , 158 T 72
FRLERNM R B, B 2 3 COP ¥ context-filling #J 4
F. COP R Fr s R

(D EY—NE L F TR E T HE S (context-free
skeleton) , XNMEFEREEXKIA TENMEFHNEZE.

QP XML WX R S L T X RIIEMFEFEM
F#J open term,

(3)context-filling B Tz 1T M eI SR BB A, H 45K
BB 55 —Kr Bt , IR (matching) , A stubs FEf k£ B4R
B stubs % open-term; 55 — P E% , 47 i€ (binging) , L it 2
¥ stubs ) parameters 5 F F & (program skeleton) )5
e R LUETT.

Skeleton Stubs

Locatin=Sweden

<gap> .

<goal>greet</goal> Print ”Salut!

< = i > -
context>location</context Location=France

</gap>

Print "G’ day!

Location=Australia

B 2 context-filling 561

2.3 AMEEERANSE/LEXHE

(D4

Olympus i C+ +#ARBF FkE #, COP # H py-
thon R ARBF E ki (sketlon), 7E Olympus H1, SIS H
BRE RAPNREFEABURETOERERAE N, s
1R B A2 YK (ontology hierarchy) &3 eR¥d# 4, 7£ COP
b, ] XML & 5 €12 open term, RS HFEREM
LETFfER.

(2)ILEE

7 Olympus H, 27 & S5 B S0 40l i & 3L ek
SRS A B AR SC Ak AT AR T SO AR T AR
ERBAERE. £ COP 1,18 71, stubs FE 5 open term
HATICED, L E XS R,

3 WRREREARBRERY

3.1 Ry
FifREEX B REFNEEERS L, F871E
EAERNIFETE . LT UB R, H EH MR R FE N
#: (adaptable) . AT # 48 ¥ (portable) K K H,. F HERF A
BEEETRENZE., XRXWHREEMIEFL A, I
SR REERT BA & AL
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Olympus:

(¥ OOP BARMY B KB F, R 17 5 m R 15 (flexi-
ble), 7E OOP w1, 87 #3838 £ 2 e X 5 B 5 3L i sh 4
IR, TIXT G B H Okt B Sh AR 2 BRI, BRI T R IR 7 19
BiEN . RIEHER AT B, 78 Olympus 1, £ 5 R Z
o i il 52 AT 324K (entities) K2 (IR AF (operations) ¥ i,
BT BRI . BF R EREBETRENTE 32 E (active
space) 2 HLIH (M BAK 1 R I 202 A BT A, 3 4008 T UG B ik
B T ICRE L ITE AR BRI MRER PR A
B B 24 PR DL B 55 P R DA (4 P 19 2R 9 4 3 R
RERR.,

ORI AT ERRL. SIAATEIEN HIE, 6 pro-
log BHEHABRAFMM, IFREEF 1 F X o s FT 2
(context-sensitive) , HliN, YA AR  A&FHABEFE
SR RIS 25 SR8 S P » BT LA R S s R A R

O ILENEFE B, 7E8 2B SRR SL 4] 7T 1L
PEEEET , Olympus 5] A £ 4 #9 %% B o8 3 (multi-dimensional u-
tility function) 3 & B i R L4, B A M A4 A4
Location of the entity, Tasks supported by the entity, state of
the entity, context of the space, —2b4Fn] LI &1k (A0 lo-
cation of the entity) , H4b—2b4E BF R nf g E vk (R IE T £
0 R ARERD 2 M R 4L B AR B P B SRR S n) DL RMRIT M
TR, sh, LA 45 R [R5 o 10 4% A 5 A DG i
RGBSR, LR R N R M ST HESE

COP:

(D@EMREEHEENE—. § 3R —RERFH
AT R A, U XML R VR B ER FE 2R 6T
IR R M B TETE stwbs B, TERFFIEITH,
HRYEARIE T SCUE R4 e AR T TRk

(O] XML R #ig i E TR BFHITIRE, R 5
BeAE AT MER

D TLWERITHMEERAL. (AR AET Python
RICELE Y treeto-tree(120AT. HFRF A REBFEHE S
TR NG AR RERD , T S X BT A
3.2 R

PR B UL B ] A e A2 I S B AR P IR 55 i 3E
RHBH W RAFR & LIRS shas s 30, Wh
P LM FrAL B E T RS E AN . 2N E S
B $EXE AR BT SO SR — N IR 45 AT RBA A R 3R
B SX AR AT RE AR SRS LR, Ean, A (Alice #1
Claire) 2 |8l B PDA 3#47% % (peer-to-peen) M {Z 5 B
Bl A LT LA S RE . charMsg, 18 W18 2% — N 44
plainMsg, LABH 3L T 32 ¥ {5 2. 5 compressingMsg, LA F 45
AL HAE B sencryptedMsg, U XA SCBRE R . B
(peen) ERHLHE T SCH I AL 8 3 B T 1915 B S R Mg & (I
B fa). XF Alice, BRI RE B KT 40%, # B X
(plainMsg) TE R HAE B 5 FL ML A BE B 5 T 40 Yo it , i T 2%
I RIEHAE R . MF Claire, ISR H S8 T 5020, i A SC
(plainMsg) ¥ I 3 e 5 B 5 W SE AR F 5026 B, 8 R 45
(compressingMsg) BI#E X AE(E B . TR LB AE B
FEGE RS A REHTRE. LT BRREEREN,
A FTRERERS B bR SUB U RETS 8 XU Bk Al — B fE
BACH AW 4R, IR = AR T R
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A 3 B, IR A BT M L F U IRE AT BiR
Alice ) PDA LRI BE B KT 40%, Claire I R B T
50 Y6, T LUK AR, (8 A SO R 2 #e i B iR Alice
R REE T 40%, B Claire A MK T 5020, FA
N AE Rl P (5 B 3SR 7 7 C M Y w3 B o 2R ) At
e, IS [R5 (1 B SR o 2 ) A 0, FE X PR PR A
RPBHEW K.

Alice Claire
MessagingService MessagingService
plainMsg plainMsg
battery<Z40% bandwidth > 50%

encryptedMsg compressedMsg
battery>>40% bandwidth << 50%

B3 R[S A AR R 7L

Btz 4b 4 T COP 4R LA A I F & R

OEAMTEREEHTEA., WRE S MREEES, Tk
HERMILEEN % . 7€ Olympus 4 fRA% R, DT F Bt an 2
KB ZA~VCEE X AL A, R RSO B8 (utility function) ffzk,

(OB'EWH KA P KL (preference) , F P HIE 2
KA R CEME, T Olympus SBEE R 9, il FoTH
({entity) { property> ( value) ) J& 2% B £ 3 ( constraints) §iii & f
P REL, NTFEIL AL e % BB B P M E .

(WA BB X UCEC HRS o6 3 B R ANE . = LD
)4 T B TR DG A A0S o B X AR P S M M B SR B iR R AN ]
B, AT AT LA S AR I3 M2 AT 3. 7 Olympus HRAE#E R
HL R FILRR W ERER P R EREE S T e L 0T
B B e BR SR R A4 3 LA T

£RIE % EFrid, Olympus 71 COP #EKH T E T4
B/ VLR & R S TR R R, R BIRM RRE
SEEHTENTEMASE.FFEAREFREETEFN
WA BB R LR RIEAR R T SO
FHZEISSMBSEER TR —-BEETBRENNA. A
PELHNFREERTHEN. 8%, XN HBRERRHRT
PR 77 XRA R : Olympus R A i#58 ; COP R A XML
ik, HK PN EEERNEEAR . Olympus MEF £
PR el i 5 S0 B Bl 42 5 R BT LA S 0 e 5 B P 4 R
COPTERF Xk 5 FF XM ELR U XML ERE
K. =, fEICHECRY, Olympus R F & BLHLE, H TAR. K
B P R S i 2 i e iR i i Sy BRI SE 1A, BRI 24
R UL A G20, 2R F280R R 3R B B AR UG e % &5 1iif COP
FH tree-to-tree BT XML BILE, A L@, #Eattt
3, Olympus 4R EEELR T N gk, %5 AR 3 m 40 , {5 2, COP
HARRIR LA, R R B LB A B S0 .

M ERSHA A, AR TEETEMRBEER P, 458/
DT AL BT USRS Hi3E B s SR B T HE IR SR . el S8 &7
RN E IR RRIR X T B/ ICEALRIFE .
BLARyfE s, PR B RETER, Mo R Al i o, B4 IR B
RHNEZ—. BRILZH, EETHERF BRI A2, B
FHIRRRL E MR, (SR B . T 2R I il , th 2
EEEREEA S RN EENE.
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