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Personal Service Publishing and Composition in Mobile Computing Environment

WANG Ming-Liang'?, CHEN Bi-Huan'?, PENG Xin'?, HUANG Gang’, ZHAO Wen-Yun'?

](Software School, Fudan University, Shanghai 201203, China)
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Abstract: With the rapid development of mobile computing techniques, mobile users can share the computing capability and resource of
their mobile devices and other surrounding devices as services. However, privately-owned, resource-constrained and portable mobile
devices pose challenge to the publishing and composition processes of such personal services. Specifically, such personal services may
intrude the privacy of the providers, consume the constrained computing resource, and suffer failures caused by the changing network
environment. To address these problems, this paper proposes a new approach for personal service publishing and mixed service
composition in mobile computing environment. This approach introduces the concept of service willingness during personal service
publishing, and takes into account both service willingness and service utility during service selection. Further, it presents a
resource-aware heartbeat mechanism to periodically update the status of devices and services for service selection, which can also help

settling service failures caused by the changing network environment. Based on JADE and OSGi, it offers an implementation framework
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for the proposed approach. Finally, a case study is provided to show the effectiveness of the proposed implementation framework and the
rationales for considering service willingness in mobile computing environment.

Key words: mobile computing; service publishing; service selection; service composition; service provision willingness
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Fig.2 Service selection method with both service willingness and utility taken into account
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Table 2 Example of the new service selection method

T2 MBS AR 55 2O (R 55 XK 4% 05 07 1

M55 2B B wu

S1 0.2 0.9 0.18 X
82 0.7 0.7 0.49 o
53 0.8 0.4 0.32 X

3 SEIfFEZS

AATSEILT — /N T Android (W% 3 Ik 45 L2 AR S, A AR SO $2 HH 1 IR 45 2 M R I PR ATE JR 4R AL T IR 2 K R
Bl Bt
3.1 HAER

JADE-LEAP!"'* Rl OSGil* J 52 B % it 45 J& 52 HE 4¢ 119 #% /0 #% R JADE-LEAP /& JADE(Java agent
development framework) (%l %1% 3)°F & 10— A~ &;08Gi st — AT Java i 5 ML L, A EE Z A
[F] Py 55 9, A SCASFH (9 5 Apache Felix™™. 4 I S R THT 1 fIR 45 1) 4% 2 45 440 00 SCA 4% 19 7o OO0 6

FAAT 5 ,0SGi 32 ¥ 2)) 2 Hb 25 23070 50 2L 41 24 (bundle), P 1 Ik 4 il 25/ 90 BUBR B (UL 56 3.3 749 f e ik
Bundle, 7] A SR 25/ W0 39K 301 (1) BN 25 e 20 AN B 48 A, OS G $2 41 1) IR 45 R0 R I T L (6 75 OSGi 538 N
T PR A i e 55 U AN Bl Al () AR T, OSGi Bk Z 23 A1 NS HF, 0 JADE JT AL 1K1 & (R Wp 4 1) e 0 AT AR T
OSGi — &M i BE 7. B T IR 55 LS A Tt 02 2 4> AR (IR 25 38 413 AN IR 2534 SR #) Z (B IR BT JADE
IEE N2 ERARGEN I KRR M vl 1. 0L 48, JADE $2 451 H 3% R %5 %5 (directory facilitator, fij#X DF)A] B

«xx Apache.org. Apache Felix http://felix.apache.org/
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e AR Ay e 0] A1 6 P T R SR A1 IR 453 R R 4% 73 #8 5 R 1T JADE = 4 45 & FSMBehaviour i 1] 58
DL A PR 5 L R b AR SCE$E T JADE 52 R 45 3k 52 4128 Bl 4K 17T, JADE e = X6 A4 b i 45 (1 77 B S

Al LAF 2K JADE 5 OSGi 456 vl LLJ7 (b SE 90 R 25 09 e Al #5090 B FRANE I Cn Bl 3 o). 2L ,08Gi
FH T SR 45 25 25, IR 25 RO IR 25 A1 (stub)“ AR A7 7R IL 2525 1T JADE 5 28 6 A [7] 32 44 2 181 VA) 3@ B 4 FRMF 2, A8 )
WA IR 55 45 1 it JADE $& 41t 1) 3= #4018 {5 1# 3 (agent communication channel, #j#8 ACC)FATEAF. AT
ACC SZHLT — Pl fa] o i 328 R IR 4518 SR L, T IR F OSGi — 52 1940 AT 20 18 H1——32 45 LUIR 25 4 1 7 2
A5 FH 36 2 IR 45 0 A0 LR 25 (O L 1) 328 R IR 55 408 140 2 T8 3 TR 45+ A SR IR A2 P8 4 A BRI 1R IR 55).

JADE agent —> % P JADE agent

f ACC +

Fig.3 Cooperation relation of JADE and OSGi in the implementation framework

Kl 3 JADE fil OSGi 7& Sz HUHE S b [ A 56 &R

3.2 1EZRHRE

ZA B AR ILEHESE ST AN R I A — AR 55 28 2% Z MR 55 25 o A 5% B8 A 10 ——FH P 48 R VR R R
Sl 4 From) Bl P R O P 3T R ATIRS . BUH R ARG« SR AT RS AT R S HOR =
JE PR B B R B R N R R B4 TR 14 FSMBehaviour it 4% v 28 1 AR 51 48 04T

TR Y iG]
________ R+ & & A
I AU S I 511 55 D i B R E
Aty Aty SMEMRS || SREIRS | | HEa M IR %%
W da || WMy || ika || s || peks) || i b i3
. ’ '
A FH & ‘ g )
P R *a
TOERED) U

Fig.4 Overview of the framework
Kl 4 HEZEMEY

TGS s 1 2, 0 I 55 2 i B AH I 55 AU PR i K Bl A e, K ) A R I 55 ¢ 4 A I 95 R UL 9K sl A B 40, 5%
3 PR ) IR B ——A IR 55 9K BN« A R 55 R IS B Bl R AR A I IR B, AT 5 AR M IR 45 A FL I 45 ROz 7
R 55 3 FoftHie 55 S B 73 G0k 1 e 55 K Bl 14 5 A P K B DR A Ol I 55, B SO sl i T I 55 R L P U IR 55
Iy _EX RS AR B — IR 52

i 55 A st ook J I P 3 i TR0 10 i M 55 5 4% 10 2 AT 55 O IR 55 BRI IR 55V 2l AE I g5 A s L 5
FH A B 10O I R Ml 55 B B, 3 T AT 55 (S M 55 B e 5% — S DAV b A 3 0 55 FD M 553 0
FAIIET OSGi $2AE I MR 5573 M By G S IR 454 0 26 R 45V 0 2 vh A7 A A — Hes () A R AR DX A A 3 il
55 I GEAE, 0 X T W S5 VE M R R R — R A7 B IRR N « R A7,— R A7 A7 AT I A i Hh K (B 456
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RIEBIRSS A0 BRI AR T B I P B B 1 Bt YRR DS R AR B E T 2 A IR 7 Il k. S TR
2571 T 1R 2 BN A 5k R (R IR T | e 1 RE 1175 5 R G A AR ATT B B, AU A T A B AR AT I 55 AR R 4
b T AR B ) R, R R I R L S RS A R AR Ml R AR AT I AR T i T
MK A P 2% (dependency manager), K 451E BE 2% H B K H T IR S 1E K.

33 BREMBOEN S ARFEOER

IX BRI Ik 55 A AP IR 45 R, L EAS 3 Fh2R B IKZ), B A IR 55 3R Bl . A IR 55 P B3R B AT A
R WA B UCER Bl B AR T AN MR 25 K 50 T 3 A P R P A T B A A b T T A bR v R 5%
EU i P A U gt U I 45 IR B)) A i T T L P R A A A k< oA U B R 455 0 LR 55 B BB B 1 A A R
58 T 45 22 LI 20Ny el g R Aol R 55 2 B W LU FD 9K 2 T SRR B A R BT R B T B R A R4, L
W1 DPWS W 9K 3) n] R I T DPWS PRS0 AT IR IR 5510 4L 58 P B B3R B 2 O TSR3 T TR B s S R 1
FLAT 9 A5 W Oy ik 4% AL 51 B SR A B A (10 4 5L 8 0, M 45 R R AT o 2 HRORIT U FH B 2 T 200 . b T e AT 1) S
P FEGET JADE)H,iZ 30 45 0 18 B LSO 20 ACC R [AALAS Rt i BR B 5 AR AL — IR 45 KA« &k
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MRS ) B3 E R CE 2 4075 WA 3.5 W IS 40 5 IR AT).
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34 REEHRSAMETF

i B SO IR M 55 i FE 2 T FSMBehaviour MEAT IR, 73 T Java VMl il 52 I 55 MR E AT 4 04 b 55 i Fe
H1 IR 45 25 R A (K SRR 5 | B AT IR 51 6 55T JADE Agent SEIL/EURAR 514 T 2 AR AT AT HH SR 4L B
e 0 A BRI 55 b 55 SRR E N 5 | 5 ) SR AR T A DR IE 1 Java VAR S EBCHE W0 R 58 BB A2 1) 41 B 0 55 %
Ja A B B B AT R 55 052 IR A5 SR E I 2R 1 DR I 55 1 6 OB PR A AR Java VA~ (K MO H b 1E AT
I 55 B 4 N PG ATTT AR, W ARG AT iy v, WU 20 e 5 7 U, DI 55 e (5 A"y i A, T SR
TP ZYGAT AT AN GRS X IR AR 55, W) MR 558 3 3R (5 G A ) P A 438 e 1 3 1) IR 55 e
(K11 55 S e A7 B GBAT " WUERTE PR B 4RI A B — A 4 ) 2 4R R 1% 2 e T 2 i el A A 1
VUK B A A1 ] 1 55 B 50 A e 5% 8 4K, U028 396 1K) M 55 (10 4 3R 2 450 [ O 045 10 3 TG 4 1 O e 95 M I A 31—
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E 4 Ja) 2 PRI e AP 0] T I R 55, i 55 P A AR 0 il G i 25 MR 3 SR P e ot B A 28 P ) e 95 38 486 7 1k X
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T FE 55 R M 55 TR R 8 3t 2 TR B L I 55 1) T P R AR A B <A U1 R UE, I YT R A7 T A A [ Ml 55 A e i
55 B R S, HL G Rk 2 ) AE 6 2 1) R A7 BE M8 A A 22 I 0k 4 IR 55 7 I ).
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3.5 RBPESTRRSFIFER
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Fig.5 Arduino development board with Bluetooth module and temperature sensor connected
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21 25 7 58 A RTAT W A B e ot i 25 e FEE R IR 25 280 P 1 IR 953 455 U7 2 A BRI R AT T 3R IE . A 17 LAk AL, S AT
FP TSR I IR R 25 3 86 A S SR S R B U v
4.1 EHNgE

ANGRIT R T — /% REdm e B B 20 T8 15 B, 1% R H e % i 3 % A% Sk R 428 o 1 4 S BN NG & 9 iR i
J5 T R () 1 20 8 1, DT s 38 e £ 7 3 J . L35 A i B Dy 0 ol 45 P A 2 SR O A iR P R I A
Pt M N A7 3 5 D B A D e G e R, I — 20 e A R B B I A R T T B R T IR B R
AT ASE 3K 3 S A AT IR AS R R AR W R IR (1) TR A ARSI AR 5 RS I 2w AR (2) T AR
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***** Arduino.cc. Arduino-HomePage. http://www.arduino.cc/
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Table 4 Service willingness and utility computing of Step 2

x4 DR MBINME R

TR W RO 5T
= .
ol fula=1) SO A e R 55 5 A U &
ALY 55 1 beos=2160mJ, a=0.85 0.8 0.8
A b BE IR 55 1 beosi=260m], a=0.4 0.2 0.2

AWUR 3 T T I R U SR A5 T SR O B O AW A Y DA T A D SR R T R A
—AN AR A PO R, Ll AR AR M g5 R A B T 3 AN ERAE B SRS, X 3 AR S5 ISR A X 3 B Bt Ik
(1 BR300 Y50 B o B (ML AR 5) ST AT BRI D #AA IR (R d=0.7,d,=0.4). 2L, B8 5 J o 2 FHT 7 N B3 1
5 Wl i P 3l v B IR R) 20 B W 55 o A JF A8 5 2N H P T 50 B 3K 4 i R A A 1) 50 28 Je 1Y % i
S B MO T BE DR K Lo B AL 50 25 A8 B AR 25 0 o, 3 R e 55 10 JR B A 80P o A ek i 25 R A S8 A B T
XL 55 AR MR R AL T A AR 8 3 B S S5 i i Web 45 B X SR sh i f UDDI i 45 T
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Table 5 Resource willingness function
RS PR IER R

HL— B Y BT % Y R R A
1, v, =435
~ Toa) =122 09y, <a3s, v=—l ™
AL ’ 3.45 d,-b. mAh
0, b <6001, <0.9
db
1 v, =20
v, —1 t, KB
v,)= , <y <20, v, = —
A 454 0 Kk Sua) 19 ' ""d,-t, MB
0, <oy, <1
t
' M, >100& &10< v, <150
A Swmu) =9 ™
0, m, <100]|v, <10

Table 6 Service willingness and utility computing of Step 3
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