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Abstract Mobile sensing networks are wildly used in military affairs ,industry , medical treatment , traffic and busi-
ness. To further cooperate the awareness activity of mobile nodes, this paper presents cooperative awareness technology
in mobile computing environment . In this paper ,this paper firstly introduces the development and crucial factor of the
cooperative awareness technology in mobile computing environment , including model of mobile cooperative awareness,
middleware of mobile cooperative awareness, technology about mobile cooperative awareness. Then this paper summari-
zes the technology character and puts forward framework of mobile cooperative awareness . At last , it provides some

further interesting directions.

Keywords Mobile, Cooperating awareness, Wireless sensor networks

1 5§

BathRBAHEARRE 148 T B3t H . CSCW(Com-
puter Supported Cooperative Worl) A T fE. ik AR T AR &
BB R LERA LB R EE., RENBIIETLT
FERRRISEH R T HhAR, it &b B ) R B R 2R, N
EEWE AR TS, ERSIBRARN D, & TIHREM
2 5 SRR BR ], 5 8 Z RS BME, B 3l R R AL b
RN E X S5 R Z AT UMET R B R 1. BFREA
FAERN B A B2 AR S A% YL 88 3h i [5] B8, Cambridge,, 15 4 K 2#
CMU(Carnegie Mellon University) % R & BF FE ML YT TC L& M 4%
PSRAE SRR PMEAL S BMEBR E S F EH TR 5
% . IBM.Microsoft #f£4t CSCW R BB sk . £EHA
RBEREZ R L X EHEHHRZNREF (DARPA) X LL
FERRER PR RV AIHEAT T IR A LI BBESE .

B RBAMH R T TR R, HEARER . X
BELSEBELTERAFE P RRIER BNERLT
RS, R B s h RRAHER A A EEKE
SEX. B RBRAMBIERSNT B E R,
H3h bR R R, B 3 B R R SR B AR CIF S BME B8
St F BARERE B RBRAEFEARE.

IO 2 WHAN BB SRR R PR, 5 3 Ha
AN BB AR A, BEXM 2 XEH 4.

2 BIHHHEBADRE IR
B RBRRME AR SR EGETE 4 X

D Btk TR BHEER T SREERARE LR
AATEE GITINEE A2, 20 AT BERE AT  BUWTHE , 5F H IR IPES
¥ AL E A ZITER R

2) il th THARLRENENEF B (CEEES
WSS EE, B AR RNEE , VRN HMERS
SERAES I EAARIE.

D BAVIEAAR: A BANT ARG RE. Q4E
BB G RARKEA.

4) BRI BT RO SR E HoAR Y 3L, R
KB R B AT SR TE,

B T3 PR R A B AR B 4 S, BRI R PERE -
RIS SE H U RIS B HE U, e 98 DR 95 1 350 6 T 880 O 0 1)
BGEBARE ERMA TR, LTS 2, IT R
PR RIS TR BRI VT IR, A0 Mok I 2 [RLEE, ]
HEREE,

3 WIRAREE

3.1 BHhtHHREEARE

M BRI E R, T 18 8 3 B B R B s B AR 1R
4>, Jakob E. Bardram™ % AR T T A KL LRA
B, N L TXRATE RN 4 AR, Yushun
Li (4 A 324 3DCAM(Dimension Model of Awareness) =4
BRI GNE 1. ZHERIET LR B R O E SR R R
AER, FEEIMEMBAE T AREERMAFETR.H
BEANFR. SRESPRETRETEINBIBRBA
BE, ZERLTR AP LHRRS, BEE N MRERET

O EXRARPEESWEINHE (60573161), MXEB WLHRNL, FEHRH M AXKERZRE BHHRANTE FE+T 8, TEHE
FANBEHE BREBRBRE: FAKR HIHRE, TEFRITAATRERENE.

0250


http://www.cqvip.com

7 RAE BIT R ETE MR T SRR s 62 T FE IR
SRR SFRE T, ARBO0HFF T A PR3 52 B F
THe. EREZTEAPTREL THERIEH B, HiERA %
TR XA R 4R S iR RL

(1) ¥E 8 (5) AW

(2) W+ (6) 41

3) WwEE (7) #E®EFXH

4) A (8) ¥ HE M4
Bl 3 mRmER

3.2 BahthRBEES

BIHMFEERATEH 4R ERRAENEUERRE(GE
XFEARRI R ARG &) s MG IMML GE R 3h
IR AT G R (REWL A SR 49 20 B PR BT IR (K
FE) B2,

BEXF AT W BRI SR S A M R R TSR
FlIgR, AMIR S T A F 6% 3 b 7 &R P E 4, Mirco
Musolesi ™) % A48 T 2 4 B {5 8 81 {4 #9 EMMA (Epi-
demic Messaging Middleware for Ad hoc networks), EMMA
XF IMS(Java Message Service ) ¥ B8 B 1538 1T R /DA ok
A RN T W AR M BB HLH . A, Murphy B % AR
THFEELER LIME(Linda in a Mobile Environment) /7
Tl 2 R R D (B0 43 1 2R e 4R L3 25 M BB S5 A M T 25
HARSRMEA T E TR EMABELE, Fok B4 ARH
T LIME B2 3 il 4 LIMONE ( Lightly-coordinated Mobile
Network) , B T — M REAHE MERESTHEEZE
B, HAMER BT CEE SMEBIET R RBB s R
B, W& LIME, 2R T a2, A REATEMNL S
MlE)E, L Capra™ % A% & B m S B4 2, 8 1 XMID-
DLE(A Data-Sharing Middleware for Mobile Computing) #*
B, B AR A T AL PR T E R ML L AR R TR B P RYIR
BRBERZMAEW BRI, Levis™ % AEH T Mate
(mah-tay) %, FiF ad hoc TGRS B HE T MFT#A
SHORB B VM R R R £ 8 T S s T %,
SEMR T anER &I 5 AR R FEB K47 H . Curino® 2 AR
B TinyLIME(Bridging Mobile and Sensor Networks through
Middleware) 255 —fp % [ 14 XHE BB W48 00 P 6] 14, B M
LIME & R3R1E TinyOS F X #5#ah bh R b [l {4 , fEAR &7
XIFF P, BTNt E IR 1.

MO e, LT ER s A v ) (S5 4 3 R BB R AT BB
S ERAAEE, B FAERAMEPHPEAHEREGR—
PREEAR KR A BB EZ MR AR B
PR AR M

. 96 o

B0 00 http://www.cqvip.com]

F1 PEGEEEEE

e G T
EMMA “fl; J J

LIME ##3#¥ N

LIMONE L;\g‘ NAEN/ NN/
5 S
vae B J J VAN,
TinyLIME I%If\g J J

3.3 BIHRABIRELBER
3.3.1 BHHABLTERSE

FEEN R EUMEE R A RS T 2 RUMEERL K
F R E AR, BV — e gh L 28 & S Rl BT R
EX(aFeRfmiam i s, ERY S RERLCBERT A
120, E R T AR S A 4 o oAl 1 s 3R 1S .

1T B HIE K

7 BRI E 2 48R B 2 MANET (mobile ad hoc net-
work) PRI S S RE B IR, T B S AR a R e
ST AT A, R R R T/ R R e AR
% . REUFAME AR ARMERS MY . WEEK
BHRBMERGEEA S — W e, MMM E% A B E i
B, Buchegger™ % AR T (& FIHEES 1Y Nuglets 8K,
HFA RS s AAARA, BT RBEE DS TR .
M SRR A THEER D BB B . Y Y S AR
B, HHEE I 1. Zhong™ S AR M T Sprite R, & A
CCS(Credit Clearance Service) BB & 3 SN X BIFEF X
. ITMHFEMEERERFEPRORE RERRERMER
AT B BRI R LR ad hoc i,

)RR EN

BNV EERACHEEEFHEEE. HEREMY AN
HHBE(EE .. Buchegger % AR H T 3174 ad-hoc M4
BT r B R R A TR, 0 AR RN R ME S #.
Michiardit'? % A 324 T UMEREE, & 833 th RS S B AR FE
HEHLERIECT S E . SARELERSERAFRBEENE AR
AR RIMEE . BRSHIERIEA RS,

3) A H B BB MY

UL A B EEE D PE N SERREME. B
WEMT S MESET SR T & B EHE. Bansal
FARETETIM M BREEH AR, &4 TR M %
MMACEZ . YN AESEBEE. HiER 70 A
WRHABERR, UEEEXT 3 BIEE T. Conti D04 A
BT REREH MATANES T AR R AR R &R,
BEHMFEEREBIN VT EE -1 I5EHR. SR ER%
1, EEF XS ETRE, A ESELER TREMNTR
EERE—A., WREYSUEDFROTEEERLS. B
AN E R RER .

*2 2RBIARBHG LR

B kA FERAE HWEAHE THEHE  #ak
2EBEE OMD) O(N?) % AHNE HBHu®
AFEE OL) <ONY) & TE  BEHS



http://www.cqvip.com

3.3.2 #HohAsT KR B IRRE
HRBERAEFEEPEFAR L L LW FREREE
FBX WA EERERRE. EEFAERBNEN, X
- BEBITENETXS #R L AL R AR M 4K, T 0SB IS A AL
AR R UAV(Unmanned aerial vehicle YERbF#Bzid. BE
fEEMFERMARIEME R EREY, B, BERES
HFEBRERET IR TRERER, R~ MEBB RN
F i) FERKJLERE SR RS RE.
Reza Olfati-Saber!™ % ABF5E T & TEB M 3016 R 2%
P14 B9 53 e BB IRV, FE ST T K /R 2 0B B 25 U IR I 4% (43
WA F/REWRBEEE NSRRI T AR TERS
SR ER BRI LR RIS ME R IR shiT i HE
%, 487 DKF(discrete Kalman filter) 3 5 75 8 51 W 4% H 1)
¥ RIS T MERAERRIE,
3.3.3 BHHRAKLHRARK
BRIZHE—ETARFEFRE . BB TRRSSE
LMEERE. X TREERE . MEEERE . ITERE AR
BHHE ARNERARFAEH. WTRRBHIHEAZEE
B R FEMRECRNEE, AR sh St EE
I RBE LW, AR R FREFEEEMER SR E
FHARHRR., TEZRENAILM RIS RUENTE.
Yinl'? 4 AR 44 HybridCache H ik, B854 T cacheData
F1 cachePath, T S AERFE B T B EIF 0 —fp 5 2.
X 5 5 X o SimpleCache f8 A 200 2> #] 18] 2258 , 3F
FloodCache A} 8 W /01 B & Z¢t. Theodoros!'® & A 2 H
BSBC(Best State/Best Cos) 3.8 , B 838 Fi TR K 264
AFRIITLE ad hoc M4, B H T A 4 BSBC BEEM L)
BSBC B¥:. #-> BSBC B :iFRE B EE. DU %
AR H COOP (A cooperative caching service in MANETSs) iR
& (RE 2), B2 MAENT s 5038 U7 =) 57 F 89— 4~ B 09
BRIZFEMRES . ERRAEEEEZFRNAZEER. B©N
H#r 2 id U # anf & A RIS R S B s ar A A
Vilal gtk REREFEN, COOP fEE FR B HHF
SRRZHR, H RS VYRR EER ,

User Applications

User requests U ﬂResponses

1 -
4

| Cache Managefnem
Secondary data

Cache Resolution ’ l
Ccoopr

COOP Messages v

I Network Protocol Stack ,

B2 ETHRRFHRESH

HRE BIHRBASAREXZ TN —EE
AR, UHAE SN2 NEAIR KBS B P RV, P R 5
DLF ADFEREF A BIYIHI AT BN AR CBEES A AT AL

B0 00 http://www.cqvip.com]

BB BAVBAS. BahhRBMEAR LR R X
18, B RTS8 R, of USSR R BN TS AR 7R
J1. RIS ShENRIRES AR BIRME ST REAL TR, 7T USSR
Xt ERREIUTRIEIAE 1, TR B S MR RS R AAEEMNE
3o EPRREE RIS BN B BRI LU B TR &
RAFARR AV, WEES—PWARR. A SCEN MRITEX
B shxt 8 S R BOR BT iR th B — s B AL, it — 25
MBS SR E B S RBABAR BE T 2.

2 % XM

[1] Silva V H Z, la Cruz Salgado E I D, Quintana F R. The A-
WARE Architecture; Supporting Context Mediated Social
Awareness in Mobile Cooperation [ C] // Proceedings of the 2004
ACM CSCW. ACM Press ,2004;192-201

[2] Li Yushun, Gong Neng, Shi Meilin. A New Collaborative A-
wareness Model and Its Application [C] // 8th International
Conference on Computer Supported Cooperative Work in Design
(IEEE Cat. No. 04EX709) , Vol. 1,2004:53-58

[3] ¥k, 85K BF, % ETTANBIHHRBAENFE
(7. HEHURE, 2005,32(11) : 142-144, 157

[4] Musolesi M, Mascolo C, Hailes S, EMMA. Epidemic Messa-
ging Middleware for Ad hoc networks [C] // Personal and Ubig-
uitous Computing. 2005

[5] Murphy A, Picco G, Roman G-C. Lime; A Middleware for
Physical and Logical Mobility [C] / International Conference
on Distributed Computing System. 2001.524-536

[6] Fok C-L, Roman G-C, Hackmann G, A lightweight coordina-
tion middleware for mobile computing [C] // Proceedings of
COORDINATION 2004, Volume 2949 of LNCS., Springer
Verlag, 2004:135-151

[7] Mascolo C, Capra L, Zachariadis S, et al. Emmerich. XMID-
DLE: A Data-Sharing Middleware for Mobile Computing //
Wireless Personal Communications. 2002,21(1); 77-103

[8] Levis P, Culler D. Mat'e; A Tiny Virtual Machine for Sensor
Networks [C]// International Conference on Architectural Sup-~
port for Programming Languages and Operating Systems San
Jose, CA, USA, Oct. 2002

(9] Curino C, Giani M, Giorgetta M, et al. TinyLIME: Bridging mo-
bileand sensor networks through middleware [C] // 3rd IEEE Inter-
national Conference on Pervasive Computing andCommunications
(PerCom). TEEEComputer Society, March 2005:61-72

[10] Buchegger S,Boudec J-Y L. Performance Analysis of the CON-
FIDANT Protocol; Cooperation Of Nodes; Fairness In Dynamic
Ad-hoc Networks [C] // Proceedings of IEEE/ACM Symposi-
um on Mobile Ad Hoc Networking and Computing ( Mobi-
HOC). Lausanne, CH, June 2002

[11] Zhong S, Chen J, Yang Y R. Sprite; A simple, Cheatproof,
Credit-based System for Mobile Ad hoc Networks // Proceed-
ings of IEEE INFOCOM ’03. San Francisco, CA, April 2003

[12] Michiardi P, Molva R. Core: A COllaborative REputation m-
echanism to enforce node cooperation in Mobile Ad HocNet-
works [C]// IFIP-Communicatin and Multimedia Securtiy Con-
ference. 2002

[13] Bansal S,Baker M. Observation-based Cooperation Enforcement
in Ad Hoc Networks., http;//arxiv. org/pdf/cs. NI/0307012,

- July 2003

[14] Hu Jiangyi . Cooperation in Mobile Ad Hoc Networks [R] .
Technical report. Computer Science Department. Florida State-
University, January 2005

[15] Conti M, Gregori E, Maselli G. Towards Reliable Forwarding
for Ad Hoc Networks [R]. Technical report IIT Institute-
CNR. Italy, 2003

[16] Olfati- Saber R. Distributed Kalman Fxltermg in Sensor Net-
works [C] // The 46th IEEE Conference on Decision and Con-
trol. New Orleans, LA, Dec. 2007

[17] Yin L,Cao G. Supporting Cooperative Caching in Ad Hoc Net-
works [C] //Proc. of the. 5th ACM int’l workshop on Wireless
Mobile Multimedia. Atlanta, Georgia,Sep. 2002; 56-63

[18] Salonidis T, Tassiulas L. On optimal cooperative route caching
in large, memory limited wireless ad hoc networks [C] // Pro-
ceedings of International Conference on Computer Communica-
tions (ICC). Paris, France,2004

[19] Du Y, Gupta S K S. COOP-a cooperative caching service in
MANETSs [C] // International Conference on Autonomic and
Autonomous Systems and International Conference on Networ-
king and Services (ICAS/ICNS) . 2005:6

« 27


http://www.cqvip.com

