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Abstract: Pervasive computing is becoming an emerging paradigm of computing, however currently there is little
work addressing pervasive computing model. The goal of this paper is to model a pervasive computing environment
as a user-centric “SmartShadow” using the BDP (Belief-Desire-Plan) user model, which maps pervasive computing
environments into a dynamic virtual user space. In the BDP model, desires of a user are inferred from his belief set,
and plans are made to satisfy each desire. Pervasive services are used to describe computing capabilities of the
cyberspace, which can be organized by the user’s BDP to accomplish his/her desires. A composition process casts
pervasive services into a user’s SmartShadow. The SmartShadow will follow a user to provide the user with
pervasive services, like one’s shadow in the physical world. The proposed model is logically natural, and can
flexibly deal with dynamics of pervasive computing spaces. This paper also implements a simulation system to
evaluate the SmartShadow model.
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Table 1 Comparison between SmartShadow and smart space
F 1 HEewT5HEE ML

Mobility Dynamics Substantiality User-Centric
Smart Space Static Weak Physical No
SmartShadow Mobile Strong Virtual Yes
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Fig.1 Evolution of BDP
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Fig.2 Execution of a composite plan
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Fig.3 Illustration of SmartShadow mapping
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Plan: To play a movie

Service:

Service:<Movie Source, DVD> <Movie Source, RMVB>

Service:
<Display, 21>

Service:
<Display, Projector>

Fig.4 A sample of service selection tree for the plan of playing a movie
4 AT R IR IR 55 L A
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MR25 R TR RS T I BE AR I IR 25 45t S a7 0 R AT HH A BVEHE L

B R AL VA HE AL

11F IR e F B THEN

2 ERANWERR NS E DR IE SR 5% i

3 IF 3 THEN

RETURN
ELSE
CALL RS H&E N I,

4 IF k%l THEN
CALL R4 B i@ Mt £,
5IF JEFM H I EAL M RS A& THEN

6 IF TG MRFHET RS 3 EFSER THEN
7 RETURN

8 ELSE

9 CALL k%5 A I M i 742,

10 /1 M55 I N I F
11 FE R B v AR 1 53 S REAT HER VRN, R 4 R AR A
12 IF A 432 THEN
% 5L 13 2 ,RETURN ;
13 ELSE
BT RIBAT D, DAl TR R

3 MEXKRRERSH

31 FERGIEE

H T AR RE R A A U AT L T — M ERA. R R PR 4 (1) BDPAE EA e H b A AR
PURAE R P IS & BRI RS 34T Jadex  ADFIZTSiz B 9k B A £ 47 5 BDP ) 35 Ak #E B, 5% FH Jadex
B B 5| 8 45 45 LT Case ) #E #1411 PR BL W] S0 7 22 Pt 31 05 3R, 2 T 248 80 10 355 PR R -1 36 46 S5 s 0 R
B P ARYE bR SO = A TR, TR B 5 R A T R, B4 B CLIPSIRL S B R R R A T AR B A
B RO T (2) % 0 5 45 65 FRAE 4 v IR 254t 3k SR P OWIL-ST/ 201 i 45 % B4 FHH UD DI B 27, 52 56 o
FRATR I Mason?®) 22 agent 22 2 Kbl i ) 8 fiE 4% 1) 7 S5 HEAT T A9, % B 0L 2 S F5 0 T G 3R M Debug I 15 82 0T &
P S TR W % S 50 300 . RS FEARHEZL B 5 iR
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Fig.5 Simulation system framework
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W55 2 18] g5 Rk 55 2 ) () E L ACR EATER BERL T P ORI Wl fE 3 A28 (8] Z LA D) i, A A 2 1)
I SRS AT ARG, T 8 Bt B A 27 A sl s, TP SRR 7 2 o R I T o R I 55 R AT A7 LR
LM LB S EOLR 2 [N 1 S RO B S 0, FRATT A REAS I 55 ST ¥ T 3L A ) B KO

¥

Table 2  Simulation configuration
F2 ERSHIEARE

Subject Item Value scope
Services Execution time 200(+50)~2000(+500)
Execution timeout 5000
Discovery timeout 5000
Max parallelization Gaussian distribution:N(3,1)
Spaces Service staying time Eternal
User staying time 2000~20000
Service quantity 30~120
Context keeping time 1 000
Users User amount 1~30
EE=E]|

=

d

8 I & Scale: i

o) Skip: |1

A=)

3

Fig.6 Screenshot of the simulation interface
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Fig.7 Simulation result of single user Fig.8 Effect of multi-users
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