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Abstract: Pervasive computing software has to adapt itself to the dynamically changing execution environments
and user requirements. This feature complicates software implementation significantly, which makes it necessary to
adopt software reuse means on the design level, such as software architecture style, in its development. Based on an
adaptive abstract model of pervasive computing space, this paper proposes a software architecture style for
pervasive computing, UbiArch, and details it in its concept view, runtime view and development view. UbiArch
supports a novel behavior pattern of software entities, i.e., dynamically joining applications according to user
requirements and actively adapting itself to the execution environment. As a result, architectural-level can be
achieved reuse for software adaptabilities. Besides, this architecture style is based on mature software techniques,
such as component technology, which ensure its practicability. A software platform to support this architecture as
well as several UbiArch-based applications has been developed to validate the effectiveness and generality of
UbiArch.
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Fig.2 Component-Based autonomic unit
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Fig.3 Meta-Model of UbiArch software architecture style
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(4) MHJZ B AL ICH K. JETF UbiArch BEK R 4586 10 45 A& v 5 8 T R 48

AN, K SCFE UbiArch SR R 458 U T I (R FF & S as 47 Iy 457 88, UbiStar i3 (it T — 41 F Kk 588 T
HAFEETEACEEB T H. MR B AR TE 5 W I gmiias . SRS ShZS T8 5 T 1 5%,
4.2 FEFUbiArchiy iz 2

FAI#E Ubistar JEffi EREE T BN g R S MRS R AUSE T UbiArch BPE 1A 2R 45 ) XURS R H
S (3 55 ). Fo v, ke N H imote2 fEJK#S . PDA R PC 41, SE AL 1K) ke iy 1 ik i 58 A5OIR 25 4 16
DRECINIE 6 JT7R). 1% N HIAE JT A I I AR 4 i 21 1A ) e 6 1 A (A 17 %A 18 35 B 70 % 1) 58 il 5 K Ui Star
BAFV G417 T2 52N P s B R eS8 B oo N T R G U IE R R, AR Al LUK
Z S WS 1) 3K 2 7 2 80 BT AL AR 3 T AR TR R S B R G R R I AR B A N R 4 A
W B 51y SR A Sk A WS B 1 bR SCEAT R . SR T LAE S UbiStar JIT 4 £ S 2 7 SR T EATAE e TR
720 2 A2 2% AN 3 870 (1038 N BE 77 , 30K 0 W) I 1 1 R K e 7 I T B B AT AR 0 A1 45 e e 52 4 M 4 1
W2 BRI Join T SC. € 1T i) o A5 Sk e WL S0 B A I TR A 2 N R 3 3 M 2 BT R AE R S R
B0 PC AL FERT 5 AR RE T AL AT KA A A SHZ N T, 1 2805 48 B T-HLRT Y 1 B 2 B Tokz, Wi s B
PC HLEIA GE T ML A& W1 )48, ORAIE S 4% 7T CABH I Bt 25 5 AR EAT A SR 1.

(a) Simulated scenario (b) Modeling in Ubistar’s development tool (c) Running snapshot
(a) PrBEliIIs 5 (b) 7E UbiStar B ALIT R T H g2 (c) BT

Fig.6 Fire alarm application
6 i ]

5 #RiE

UbiArch B A 58 G5k XU AE R 1 S5 J A B AR R Al G e 5 N SRR RIAT Dy R PR L 384 n ATk 3K 5l
AR I B4 0 2 2 s Ty R A5 7 A S (A AT LA T 203 7 A 5 30 e 5t 7 1 P AR 4 B v 1)
Ry S AL S aE SCIE T AN T 3 55 (9 8 32 B 0 in AN AR Y A A5 B S A T B N N T A
vk, UbiArch 25 B AT PSR 5 SR B IE N2, SEBL 1 38 . RE 0 A6 56 e v J2 i £ 2 1, [R] I R R B3R
{19 1) i SHe A ORAIE T e T S Bkt UbiStar p1 6 & H B B8 E 7 JATT AT T AE AT RO A H 1 AT Ak
(1) A 45 56 Tk R 45 W IR Bh 25 3& N 7 125 UbiArch 14 5 45 R4 AR 10 3135 A A A % 1 3 F G ) A8
B aE— PR AE.
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