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In this paper, we propose a new architecture that opens smartphones’ sensing/computing
resources to other users. This means that smartphones themselves become a new
infrastructure for sensing and computing. In the proposed architecture, a client feeds a
program code (plugin program) to smartphones (performers) to obtain and process
information from the performers, and they reply the results to the client. Different from
participatory sensing, we assume that each performer does not know the plugin program
that it should execute a priori. Therefore, the proposed architecture provides the
mechanism of dynamic loading and executing arbitrary plugin programs at any timing,
and the mechanism of rewarding for performers that is an essential for incentive
mechanism for encouraging smartphone users to offer their resources. We also present
the implementation of the dynamic loading and executing mechanism on Android.
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C) Application 7 7 AT O 2D T TV r—v a VEAKBREET LI LN TELAT V= MRS L7 5
AThH%.
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PTT7AT 0y T K25 8 & ICEm LOBMmEeR T OBEELMAD.

HostActivity I1Z, 77 7 A > 7' v 7 7 AREER IR ULIZE 5 A 2 R+ 5
EOICANBIL, WALTWETRTDF T/ A7 0 s T LRI 0 Activity % 34
9 %. % LC, HostActivity REMER DT T VA T a s T LDOWT—2>DME %
FRIEDL. BENIZIE, FrLnwT I 7007 a s AR EELEZERICEDT TS
AvTar Iy, FRERBVYOTI AT a ST A—ENLRRLET T T4
Tu s AEEEICETRTD.

HostApplication 1%, ™A M7 —E T HLREHBRS, BBOTIF /A4 Ty
T LICET D IERE R T 5. 245 OFHRIE, HostService, HostActivity, StatusMonitor
BLOITRTCOT I I7A4 070l T 56T 78RS NS.

423 7559407055 A
FSTAL T T TANFANT—F L FECEETABOA TV 27 MERE K
4\,

HostService

mThread

LibPlugin

LibPlugin

< 2re=2%0l > cThread.activity

cThread.service

MBIIR 3

XxThread.service

XxThread.activity

K 4 TS5T7ArTasTaeEE

T T T AT, 32 HiOQRQ)TRLEL I REHEA v E—IIEMEN T
B0, 2 DAT v/ 6 TIEAITHENKIE A 5 L7211, 4 » X 512 HostService
@ mThread 2> BB A Ly K& L CEEEI X5 (cThread 35 & O xThread (22U Tl ak
T2).

TITATa T T RINY I T T T RAEEITY Z L, mmEmEs (UL ALER)
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EITHOZELAEETHD. K 41%, =0T T 74070 s8R LTWDEN, £
Al (cThread.service <° xThread.service ® A L v R EGE N5 J7) 1% Android 77V 47—
T3 ZBIT D Serivee (Tt B ALEE A, [F A MNEE U < Activity (2 hiad 5 AL
M5 (K 4 TIE Service & Activity DO 5 DR & GTefl 2R LTWAER, H
FEZTULPRERNGEE, b9 —FHIFIAETH D). LIELAREETE, 77714
71 75 A Service 38 LY Activity 7 T AR BT L LR TERN. 2D LD
R E G5 2501, I 2747075 A5 Android EAHEE, T72bbHT T A4
i (BEEIE, Web BIEBIE, X7 AREHBROME - ZHE2 L) 2, B
~DT IR EEHBT 2720 THD (4.1 HIOFEMQL). RKREETE, ¥XTo
Android EFEERICK LT, Zy XYy FE2HEL, Zb0 2 Y v &M THA
LW A MOVl A E L 2. oYy KT, £T20MEELFAHTS
TEEETENPTFATL TV DI NEERTS. ok, ColiE Blxidtr ¥4l %
fERFF R4 5 AM%, StatusMonitor OF% EH H THRET 5.

RO ESRTTTA T e s T AORBOT 7w AKIREEBRT HI-HIC, KRE
ETE TSI 74T a T FEARFANT = ECTHET 2720 DREKRT T 2
LibPlugin Z HHE L, T XCTOKEE (F7 74 VHRBEE) 2D FANTA T T
LLTABEND. ZLT, 9 XCOTZ 74070l T 5080 20 LibPlugin %
WS 5.

LibPlugin X, 70 77 AREOTZODO NIV KRA VU b, T 74070l T 50
BHERIE (GRHEIFE T 72 L), HostActivity & OfEH OV &0, Android [EH OFERE~
DT XA Yy REMET 2. LibPlugin 7w 7'Z A a— Kl 512K 7.

class LibPlugin {
private Activity act;

public startPluginProgram(param) {

k

public getGPSinfo() {
GPSEFIALTLLAEINEEEFTVIT S;
(R AT A% Sreturn);
actA T VR EFIAL T, GPSHEEEICT V2R T 5;
return (GPS&E#R);
}

b
5 FEAZ Z A LibPlugin @ =t — R

LibPlugin 7 9 221z, 9274 FursS5rsn0x FURA L FELT
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startPluginProgram * > v KWW ES S TW5. ZHiE, HostService (mThread)?s 7 <
TAL Tl T AEREBTHEODICHBEAL Y F(K 4 ® cThread.service <°
cThread.activity)Z £ L, DALy ROF THRINIIEEND A Y v R THDH. K7
T A7 a7 A%, LibPlugin & L72MBE 2 72 %KL, ZOHT
startPluginProgram A ¥ v R&A— =54 RL T, FTEOYHLAR LTS . #ilz i
ZOMBULABE O T, SHEIIE U THZ2 A Ly F(xThread.service 72 )& AR L,
xR EATHOEDLZ ENTED.

LibPlugin 7 7 A%, LER/NROEEIB LA Y v K72 % public TEET 5 Z &
T, Android BEAHEE~DT 7 EAHIRB LT Z 74 0T 0T T AOMNLDT A
Vi— b (41Eo%E M) #EHT 5. LibPlugin Z#k& L7= 2 7 2% public TEE
ENELDIC DT 7 EATERVEDZIDIIRTA Y L— IR AREICRD. fFlx
= 5 @ getGPSInfo 2V v FiE, GPS fifREIIGT 2720 DT v/ A Y v NfIT
AR, MITRLIZEBY, KA Y v ROFPET GPS FIANEF R STV AN EFH~N
%, Fiz, o Android 77U r— g g 8 LEEES B 72 OB Service 7 T A
BLO Activity 7 ZADAY » RaDZ "2y REHBRLRWZ LT, o7
Vor—var7atA~07 7 8A%[IET&E5. R—77 7407077 A5N0
Service ¥4y & Activity F 23 EEET 5, F 721X HostActivity OREZFIH T 5 (HEim
FRROANUHZAT H) =DM L LT, LibPlugin 2NEHEH DO A Y v FE=ITA
vE—U N KT % public TRET D (K40 TAyE—U0R00 &0 ] OFS).
INGDOAY v R, Avyg—U 2 KZ1E, LibPlugin 7 Z A @ startPluginProgram 2
Yoy AR S K0 &R HEIC/ER L TR < (HostService 2377 7' A L @hiL
HO—EELTITH).

4\ T RO, T4 T ul T A% cThread.service = cThread.activity,
xThread.service <° xThread.activity ® A L v RTEIETD. TDH, ZhHDA Ly
K% mThread AL v R) D oEIETIUE, RITERHZOX A I 7 TTT 74
VAT T AEBRGIE T CE L. EEMEND cThread DLFRELE AKX L2V,
Wz 2y B a—7 4 v V&R EWHE T 5 cThread X° xThread (Z%F LT mThread 23
suspend()ZFENH T Z LI ko C—BHEIE LAV 52 LT, BT T 74 U RE
BAERETDHZ EEBEL.

4.2.4 RA b T—F > & LibPlugin DB %

i ClL, 727407077 ARFAT AR T AL LT LibPlugin 28 AL
7o, KRZEETIL, T LibPlugin OEEKITHF A T —F UMM+ 5. 0%y, 77
47 u s AiE LibPlugin 7 5 AD AL Fa— RFE2E05BERRV. 5|12
1, RICERIEE SR IEZR S E %2 1T > 7= LibPlugin XA ha— REMIILETT 74
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vFa ST AEEMLEZE LT, Dalvik VMDA (BEMICIE, dexclassloader
LMEEND 7 AR —F—) 2LV, LTHROHLAIT et RX (ZOHEFA T —
YY) BROV T AEBEMIZe— FEND120, FHZEANRIERLIEELT O KRN
72D (KA RT—FZ2DHDOPRHOFE TRIEICHES LRWRY) .

5 BbhHYIC

AFHICTIE, Voluntary sensing/computing architecture 2R L7-. 2R 7 —%5 7 F
YT, KEEMEEOUEEITH) SIS 7 AT 0l IR LEDEA I 7 TETEH
1BV RS, ENEEITERFETTHOHMAEZRUET D, SHIERT %77 F vig,
RAEE D O EITE~ORNO KN EFATREICT A 2T 52 & T, T2

(RIEHE) ICEREZREEST 2ETF = a VERDERVWA~Y— 7 v a—HTE
RERESED ) FOIRBERAS VBT A TAD=RXLEMPEDLENTED.
AL TIEEIS, BET —FT 7 F v % Android (2T 2 7260 O T HEE O 5
DN TR,

SR, TI7AT AT TARRANT =Y ETEMET OBEOEX2 )T 112
DOWTOFEMATAERNC, 777407077 L0 OHEAY Z A LibPlugin 73
PR=PFFTRET oA Yy NOKE, BET X7 7 F ¥ E2EREELLEV AT LD
RE, BLOARRLZERESELEZDDOA BT 4 T AD=ALOBF 21T TIE
Thb.
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