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A Grid-based Geographic Hash Table Data Dissemination Algorithm of Wireless Sensor Networks
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Abstract The Wireless Sensor Network (WSN or WSNs) is a new type of data monitoring network. One important
characteristic of the WSNs is it is highly energy-constraint and powered by batteries. The most important design ele-
ments is the energy-efficiency. The GHT-DCS is an energy-efficient data storage method for the WSNs and achieves the
balance between data querying and storage. But the DCS scheme based on the GHT still has some space to improve. In
this paper a Grid-based GHT(GGHT) data dissemination algorithm is proposed and is also a type of DCS data dissemi-
nation method, and again on this basis a new index-based GGHT(I-GGHT) data dissemination algorithm is proposed.
The performance analysis of the two algorithms are given and compared to the original GHT algorithm they can im-
prove the energy-efficiency and the complexity of the algorithm has not been increased much, so the GGHT and I-
GGHT are two energy-efficient data dissemination algorithms for the WSNs,

Keywords Wireless sensor networks, GPSR, Grid-based GHT(GGHT), Index GGHT, Data dissemination, Energy-

efficient

1 88§

TR AL BAR 4% By BLAT ALY AR B 22 [R) AT LU AR Y 7T
WEMT SR, FE B RE R REE S ZH X
HEMTERACENEN, L PRRAEREEFIER., XEH
BURO B OB I LA B PR 5 M TR [R) o AR D s BB
EWBAR 15 BAS PG 0 th AT E ok TREMEF DR
. XEME RIS RBBUTIHEER LT MUNE R
[/ R IR, ERBAER T XEHAMRAEH
PRE9BEWED .

LABIHE Sy v 9 85 o R PR 2 T ST BB A IR L LUBHR Dy
HuG BB fE TR S BRES M L RIT A RN . EELE
FRER PSP Mo R ST 7E 4 4H B R 22 S B 0 9 R P
S AT B R AL BRIy i ROV Bl S R

X AN [ B ) i R 2% TSR P AS ] 7 SN Y, TR I
ANT IO FH B3 PR B3O8 43 B 7 R . 45 BB = FOR ) £ 3
FEArAE T2 TTLOK H BT H I8 T B AS A8 P 4% 3
B RITRA N =KD B THRAEOBEI TR ET
TR AR BB 5 R 7 R A B B T AR o A A X B

DRITR.

Xt F— TR AL AR P4, FLILRURT I anBR Ak K R B 5 L
SO P B BT R M T IR A LA AR 3 W G AR R —
ETFEHMABARD REX. GBI TR AR M, HH R
64 BAE— A KBRS R B BE ST 50 BRGS0
B BRI E” 2, X T A 8 MR AR R
T BE B > x FREEI R R/ N>y M2 i), B L, AW R
SA SRR A G R B A R I N . BRIk, — T
FHEATEAR R A BRE T RUAS (L EEAT
MBEERIAAK, HEH THESFETE RERER
TRK S BrLARL iR BRI A BR IO AP BT 8 . 2 203AET, 8
HREBCRATEMHEEARER, H R RERIIE
[E] 3 o

AR T 2 T s AT B i B et LUBEE
B AFAE (DCS)P Y IESFIE AL T X R SR, BB AE 15 A 4058
IR SMIL] (RGBS SRR AR B B IR,
WAEALE BT #HE M AR S A AR SRR X
BN TRE AT A, R Z A E BB R T b B B e
GPSR'™ §E 45 350588 S st 28 5 e v L B AR “ 25 9 ORI B3k B 19

ORETWH BRI Z"ESEMPIT R R B 3R EBF B b 5308387 (2003CB314802)

.620


http://www.cqvip.com

.

GHT i 43 & ok B — F 3 F AR O h O A7
(DCS) 10114 Gy R B 43 K S U I T AR S o0 Y
B AR A AR, B VA A AR W T R A R A T
BolFAR B B 1R B JR B R = A TR B 45 S
. #T DCS I RE B LR R 2 B H A
REEFZEXEE. GHT HERETTHE 5 E iR HE
KA FE T B » (58 7] — 28 70 M 00 3 1 o) M 0 R AR A7 B ) —
FPBUR » A P2 B4R AR M35 3 EARAE .

GHT Bk .0 S BAREW A R HAOP ™,
PR MEA S A OUEIE R R P R E B E X T K
(o - S KRR PEAED W A B B — RE M M BB L FF 4K
HOFRAT B ML SRR . GHT F Bk SR F A BB
HHRHRAE

Put(k, v)#&T B RBEER AR BT K 8%
#V,

Get(lo REURBHEEXRET N K & BB

FrER KEEN PutOBRIESR Get O B4 HH Bt BIAH
Al ER o A B, AT (S0 K-V 077 SR 7E ] — A7 4 _E ok
R '

GHT B kg fE GPSRI B sk B 2 b, RFFEL
R B AP AR AR = A SR R

X F X R S B A, TP OB B A8 5 LT

KA, BIRBA - TR RET . BLRERMA R

HCG), RBFH s RN R8N —1~RENME., BE
(Ve€EE)H(e)=L.€ER,E REMHRAUES R BRHEINX.

XF GHT B, RATEAMKE K EWBME B EFHEN
B RER KRB TFE , Br LU X/ & M W B X it
BHRMBGTIR A SCEM T —FE T RSN B AL B
FHEPED kB ¥ GGHT (Grid-based Geographic Hash Ta-
ble), BHRETFUBBE AP LABEHEESIEHNR. BE
BB/ T a0 SR 7E P 45 TR A7 Rl A S B BE BS L D
TRHEBERE.

2 MEMIERAREYFES ZHE % (GGHT)

KELEBIRMERT B - EXBANZ B3 B4,
R4 B A28 AU BT A AR ERR S 58 1 7= A B R
#. RPATLLER sink WA RE—NRT B SRS R
Font R BEA B TR TE S .

BAVBRBACRAS N A EHSH, I Bl GPS1510 3k
BN AR IR, T VAR R, AR, B AR
PP E R n® AP I RIS o — SRR Y
W BYE BT, B3 Hash of PO 412 7% 1819 &0 BT 7E RIS
FEFEMEET AL RN ER M ER T A, — R
X5 PR BOEOE 5 R B YT %, B R MRS R B 7R )R
T PERE M R 40 45t

GGHT H¥#:5 GHT B —#, TR T/ & e b 75
RES BESEATE BEIARB =S RAR. HE,
FER BRI IR Y B, BAR IR P 5 2 10 B4R 3 R G X AT R
W5 R R G TAE— BUit ) » ARG BUA 1o T ) S8 A 33
18, X RIS AT IR EE , 3 76 42 I FELE A A B I 45 5 (B
AT R — 3050 H B BB R A R T BB .

GGHT $#f 5y K H M= A LA E 4 1 GPSR™ B s vk
Z EHy, 3 sink 35 Q7T B A, A i 8 i GPSR 16 B A K

pooo hgp://www.cqvip.coml

& HEHEE 4R R BIEFEY SR BIE RS, &M
¥ B S IB L ECR @ s GPSR R Bl 45 sink 45 5%,

2.1 GGHT #%a4

B PEE S X IR BN ERE EXEER—NEFE
SR n 0, Bl f NRIRS . BB BE GHT BEMNARAE
T BFH RS BATRE f(BEEE S A M 58T
ERRR e BIHEXET EMA T A—XTRES
z HBEERFH NS

X FE R EE S R B ERE N R H A S
RAE I, X RERRPEAR T A8 F 4. MR E R MR, KK
R FFEY . AN MR BEERIFT & 0 FBON 48R
Fif 2 P B R 43 T B SR, B T R BT 4 .

2.2 GGHT i mugiki%

EENFEAE, GGHT 85 GHT B3:—#, #r
FHEP Hk,z), 1T PutO = GetO#AEH FH BB HEME R
Bk M AR AL E H (b, AL BRI M B Y
FBRALE. AR HONME FRETEERE A AR S E
Fif GPSR B B R R EE AR EHE R W
e HONEMEEBREARNFARSA—FRST
AL HER PutOF GetO X Rl — KB £ BIEMES K.

KV HEER HOBER TS, WAE p BHEN
XEFHE N p BRFBLIEN HB),H N ER H®K
TR M54, Distance(x, D) RR T A = B D WFER, &7
EHR yHBETR: VweEN, 3yE N : Distance(y, H(k))<<
Distance(w, H(k)) , W y Jyk8F k BEK % Wl HOME,.

KBRS P ANEXF GPSREENTEERE FER
BRI, BAKS WRMNTF HR),E4 GPSR B

AN ERR SR EHARAEX. GGHT H: A A

GPSR BEH I EBER S . Sd pBERS R L
AR B R RGBT H (D LB R B A
BEFREZRS YR, @ BEEREERNEHARRABIE
SRER.REBRLMERS RSN A,

2.3 GGHT ¥#E5r B1Eh

it He, DB BHEE RN S R z BIEE S £
B W5 B TERE AL, I YT AR B S AL B S BT A
HEHACHERES. M— R FRREA LR BI5%
AT, XA PR A M T A B R Y ST E NI R, T
ASHAAEREME R, ¥ sink WEAFEEAN, 8@t H
(ks ) FRFN 25 RIS ARSI AL B, TR AT get (O IBE 145
BARBEBENPB S, ATTHB B BE. T
GHT B9 iy PRP B i, 7R ATH B ARt B 43§ %t pU
A FIAE R BT .

THEU—FE R H TR - PEEI XA R
* ROGEMTTEHBRE G, MEB IR A& HRE, — MK
BIRK/ADA a xala=R/n) , BARER YHA Y &3 K
KRR, F B PIHIE AL E G(a6, y6) - 5 RIHE B
THARNERIA G ya) B U za—x6 |<ad) A ys— 6 |
<AL, A REG RN BB AL, B
PREk AR  WHE T 26 £a,y6 Ta KRB G F ERXR
3B GV BRI RO A SR BB K BN
o

ATBET B W ERRENERINVELSIENF
BERRBURERSHEH S HAERFRSEREEERER,
GGHT 8.5:31 A A 5 1 %7 t5 1 (Perimeter Refresh Protocol

. 63 o


http://www.cqvip.com

f&# PRPPLIH K-V &M RS AN ES. PRP
SRBEFERNRS T HOME, LIS Th EEFHGTH
RP,,i% RP, ST H AL BN H (B, BB R HREH
i DATA-AN {5 8., R H(&)RH GPSR B4 RP, |5
H®) K% RP KB k MR % R PERIMETER, , H £k
B TR ST & HOME,

TN EBNEA T, HOME, WRERY SNBSS EE
4L, X B RP, ER A Xk iE#ig3HRE R TTL X
0, MEFXFEIR R K EFFH, GGHT HkIE RP: 1
TTL FR#I% 10 Bk (hops) , HEMBM M B PR & R KE
— /T 10, H K TTL B8N 10,XE &R BT
FA R

PRP HUHIRIEAE B 430 0 & £ L5 JE (R F
AR A FGGHT Bk, WA B HE MR S, 5 FD 7268 A
REE HR BSERT &, AN AIETHERE D A&
BrEdE (RTD SRR (BT DR BRRIZMH,

PRP 8 (R5D &M S ERF BN T, 84K
U F RP, B EB T, , % T. BEEBZSMIARKE] PR, U %
& (EBD &4 574 PR 413t & PRP B BRI 2.
XFRHLHIAIE T 5 5 R S HE (R 5D 15 B BT (per-
sistence) : EH R & W AU RBL R (R &0 S BRI K M
AP PR, 474, Wit & PRP B R RIF S8, EEH K
R S AR L SNEIERL . iR (R5D SR
(RED &0 R EHAEERWABIN T, 47 A EH
) PR, BTEE B T, EHIABEKE] PR, 4 AW BB S H
B EIDELEE. B MERZESREE RN
R RBERE T.>T.>T.

ﬁﬁéﬁ & LR A ﬁ%éfﬁ £ ﬁ%éfﬁ.ﬁ

\,ﬂ T ol

%5 HA %é ﬁ%éwé

$BEHE O gt A \o b

€] V)
sgEgha  WEEH 3

L' Sxsex
/F
\

YREG B
< wEanA

©

B 1 PRP AR R g R p

E 182 ¥ () 2k PRP I FRIF SR —Nrsl. B 1
(), L {3k DATA R HXRY K MBI E H(K), T
HABMNE HERE WA KRS H R AME
PRP AR RIFHEEEEHES TH A ZREIDER R
DEWMBHMERS AR, HNR ARYMatE T, 5, 8T
R DBAEWRBIMNA K MEH 4, D R bR A T RIF, a0
H 1R, DREERSAHEX F, Tt FB H
(K)BGEF ARMIR S Wi, # FMAKEFR g~
JEERMES WA F B8 &E5D&H A B,C, D, E R

. 64 .

£ 000 http://www.cqvip.com|

RE R, A 1),

2.4 GGHT ¥ E45BARIR

MR MR — AR, By sink 3 S B ER
R E R £ A WS B T LB AR S AR BT AR R K
EWFER, BREHT ST —REWE, BRERR K
%t W BRI —FEERENEEH ). TEMEN
HORARM AR MBFBERIEEHRRIHE T I
GGHT, WERSD MM A . LB X M BT, ZM
N EERACET A SEWHERMNEL &6 . NEF
B S IEUCEE BB GPSR 55K 5] 8 25 & It
Bl 8, M EFER, AR EEMEL.

PUCHTS IVH, dsm'
P

Hash("J§ 11 1
#52)=(60,33)

t FEFl]
LY NI
Gt i
[] 1, 225 Py / P T 1R, data)
e
Fitkih2
p (60, 33>

—> KR
Ly Gn(.mﬂ) o e > R

Hash( W T T
RI)= (112)
803)

—>  BORsREE

B2 MK GGHT Bk SR BURE

B 2 fR T — 4 B PSP R B R 48 K3 7 o —
AN PR PR B M A 1, S B R R R TS
B, 38R HEE X AR SO PR A BB S i B
Rl — 8% P I — N FERE S (11, 22) , FHE T BHE B X B %A
PEATTEGE . WG 2 RIEB G B7E 64 4 (60, 33) , RN T M
¥ 2 MW, % sink A BERBUBHEXEFZ R FHIE
B R A SRR B AN RIS TR T IR LR
Sy Bl AR R R EER, BT RAE 1F 2 WM H
FEAEBEVNAL(E B, WE g Greedy BB HAHEHERAE
sink, PI#% 3 1 4 TICEA(E S, MIEEHFHEFR.

2.5 HF &3 # GGHT ¥ £ — IGGHT ( Index-based
GGHT)

# GGHT By snt - TH — W REMER
2RET—RMETFRIIFHENOBE S REE. £ GGHT
£ RS R I B A SR AR R TR AR TR R R b RS
REDWEEM L, X—WA WP EF R KBHERER
FHIRERE, X 24 RA MRS N—HagEd. RIJES
KT RS 8 IGGHT BERE RN TR XA 6. EXE
b, BRI BRI AR TR R A B S SR R
AT BT B R S AERE T D . AP RERIEIR
B sink 37 S M BB R K F) sink, O TiEFAAET R
B0 B (5 B BB B sink BRI M2 )37 SR, RATHEH A5
FOOHINLE B (BN HLE 8B B SO B R RS TS
HG R R RB AR IR HE TR b, BARPIEEGR
RIS B PR R — A BB MEE AL E . FTARMERERSIE
BHFEEGRRAE—NPRER,, AN TTE TEREREN
REH.


http://www.cqvip.com

3 sink 7 3 BRI R B K B0, SLIEE R IL B
hash sR¥UET IRAF 67 B B0l B9 50 BT A LA B A BR
RIfER. EWARBIERE . RBERIEERBEERN KL
PrAPpE LR , SR W R BV BRI S BRI R BB
T RREIEWE  BER A AR sink,

B TR A M AT, TR A T R BB R
RB/MBRRGIE L T Z RS — BRI, BT LA M
WetER HEFERES EARXBEEAZHHELT,
GGHT Bk e ot — SRR RSB MR, ot Bkt fE. B

B R TAEIE 3 BT
sink sink
$tepl: query for
ndex
Tudex node
Step3: response Step3: response )
Step2: query for
data
Storing
node(source) and
» © B
Storing - "/ ke Terget
ey e O & ®
(a) o)

B3 FETRIIMME GHT BiEs K EE

3 GGHT.I-GGHT &% Mg 47

THEARYE GPSR #h38 ¥ by 4 48 3 %F GGHT it -GGHT
RIERH R — 1T

BREWEEEX R AN TEEHFHEA $,7K
SAEE R M(M=N/A), ML HBERETEERN R« R, 51K
BRBEETEE N R « R/4, R4 X8 2 0 B B3R &
H Dot s BAE KN d, BRI SR BEWSH Q K/NH 4o
LTS MK AT B E 4, MRS, K/ANK d,RP
ERAEK/NA b, HRH AR R RS R, BRESIE
PEE N Duout—an s BF I K/NH dun s RP EF A KK ban o

# GGHT #,Put(k,v) &3 Do MBI HERXEY

W15 BT PR AE R R BT B A TR ¢/ X Duidd, /05

RN R R BRI R T PR A SR AR BT
iﬁ]%aﬁﬁ(0<c<ﬁ) ° *Hﬁ:\[‘ﬂ ’ X‘TT I—GGHTy ﬁ% Dtmal—an/l\
R 2 R BB E R

CA/ Manotal—amdan o
n

GGHT.F-GGHT R #:#) PRP EH UM, P A T bt
IR SR T/T, W, BUE B4 LR % 2
#. xsARER S Bxn(R). rarmsmxmy K
{1, 3T —A-BATRK £ (HRREK B, PRP SR UM A
raateran MR ) o Lo axtrusmss s,
3647 n* A~ FIRS, PRP ST BB B TG ot M
(%)zb%o %tF FGGHT Bk, it nt (& )zb_mT—Th,,

Xt AT R Get (O BRAE ] — IR R 3X QN IH
BE@EMHBRKANR dOBBREFHE R c VNQd, X TF o

£ 000 http://www.cqvip.com|

AR, REEER A N EHSE, N EREFEFENG
VNQA) &35 ML IR d, MR HMERFHE R
VNdd. 3F -GGHT, R & #)H B FE R 2n'c /N

Qd 1—un » IREBIRAYH B IRFF 45 5 GGHT HIEAR

4% 1 GGHT £#5| £ (I-GGHT #£44,%)

BH ik

N X8 A 5 s

M WA REBE

F —A R R R R e i
Disat R 4% X 3 ST B 1 O B B

d, W4 S BT T A 0 A3 1 AUR B B To 3R B B
R*R MBS E
R * R/n? — ARG E

D RO 4% S M TS B A/ B SRS SR BB

HIBER S RN

d; KIS REE WA KA

Te B R4 PRP S A E] A R

F ARBIEB BT

B PRP {5 B AIK /N

Q LT RIERE B H AN

¥F GHT B, HEBEREN:
[ COmr)=c /NDywd+ fMR?b Tlh+c SNQd, +c VN

d.d
PL 4 MR GGHT B s, BB AR N,

[ CO(;GHTJZ (Cﬁ)Dmmld‘{“lfM(%)b %+4c VN

Qd.+c v/Nd,d €V
n* Mg GGHT

/ 2 RN:, T 2
rCO(;Gm-"z.lz(c %)Dmmd‘i—n fM(T) bﬁ‘i—nc

VNQd:+c V/Nd,d @
XtF #* AP FGGHT:

[ COrcoe 1= (cnfN) Dawt-aw s+t 1M (£ )5,
,I—,’I’:—i-anc JNQd,+cVNdd (3
R (2D KIREB » W BAEE, BIFER COwnr, 18D

T4 IR ORF FEZHE 8 n=n | 523yl
i, 7T ik GGHT % 3% i #9038 13 B & 5 & A, 3 T

3
[ COrooims 1,2 n=y | Potsete LGGHT S sl

B/,
GHT BB A SEFEFHCON
[ COur 1= (¢ vN) Dy d+ fMR%b %+c JNQd +e
VNd,d @
[ COcur 1T COsqnr 2 = ( 1_% ) (¢ vN)Dgd+1—
n)e2Qd, »
%tF -GGHT £ .

[ CQoar1—T CO-conrp 1=¢ VN (D d %Dzoml—m dan)
. 65 .


http://www.cqvip.com

+f%A4R2(b—bm)+(l—2n2)ch\7Qd,

€))
2 (5) T 0, 24 M BOHE 40 L K d — S UL R
GHT B3 AIRI4H o A FURS B9 GGHT B0k P14 45 FF 49
B2 COosr 1~ COooirry T BEET: Dot ndy Fln GX R
BSOS BT B0, SR Do MK, T Q 71, LB
/N B84 GHT Fidk B T8 K F GGHT $3k , T EL WA 77
PEH B B Dou AU %, X —2ERANT K, XF L
GGHT B, H TSR Dow =Duw—u s M @>du y0>>b0
RS EMRARAREH T COurr 1> COrcorrz 1.

4 GGHT ¥R BESH
%8 200s RN, LB B N 2.
%2 GGHT 4%

28 BERE
PRI PR MN 200
—MERE R RN d 500B
HFHEKRN 4, 25B
I8 FBEE A dy 160
FEIERE FRPEHRED 20 F
2 MBI BIERE Dow 10/ 8B R R
YREEM 144 /16 % 16m?
FEMEXE R+ R 227m* 227m
PRP SE SR/ b 25B
EREE T 200s
PRP J&# S g 8] Th 10s
L HFFIRET R 42s
HRFEENEEBEREDL Q 1/2s
BEWGE QMK 79 ¥k
4 s _ /Demd
B ERSH, BEE c=1,718H o= mk’«&ﬁ{i

PR BR nf =9,
EFRSEHERT . BERCORBIE—T G 3.

A3 AREAMKMEH GGHT #4244

PGB n? [" COggnr 2 j]
1 4. 35MB
4 3. 76MB
9 3. 67MB
16 3.74MB
25 3, 91MB
36 4.16MB
49 4, 47MB

R 3 AT AL EMR KRS 9 A PIREET, BB TF 81 &
/Ins BRI S B PURS A BOREE 9 W PI4% BB R TT VD

xR GHT B/ R %, M THEX MRS R
B4 A —A PR BTLA COoir 1 = COgonm 1, B4 5 11 (5)
A COour 1 COGGHTnz EEER AT E S Uz g T S o R
(n<6)B}, NFI%% S BT 8% &, GGHT L F GHT; %W
WA 2* (n2D8F, GHT £F GGHT,

AT iR H SIS BT LR B AR, HATH LR
— i [A] , $E R0 B ] PO 4% B ME U B B A0 sink A9 HE (R

SRR TR AR =y D e

0660

£ 000 http://www.cqvip.com|

B n fH, REIERE XIBEH W n* RIR, LUEE Lt 3
W45 o RS B B AT VR, BN 4B F BB BIRVD.

ISR EEE T ML, sink AR SRTHIE I HE BFH » (E,
T R 3% e 5 eR B RV 7 eR 0 I GBS O B (B
ST MFEEAE S WY SR — PN RETEMSEHNT
AT R B MM T S M P B ARSI, 1 REET e
Fo RO e WA B AFEAE 0L B, LA R 35 R IS B TR
LB, B FEIE D EASE EESEMKDMER
FBITEERBRAL, Mg MEE R RERSWHY Bt
17, Kt R B 1T BT AR R AR AE , B P A R AR £,
KRHFFHAK.

BERT—HTHE EXURLEBRBEMEFEESX
BB S GHE R R A DS Q0 f] 8 DR TC 2% 1% S 28 P 2%
dE S & BB IR B SR B A R B, T T
KEBRBMETERANAETEES ZBEEHER L, BH
THREFMEYE GGHT fl FGGHT, X A 547 T B4
L IEA MR TE A GHT Bk, BRI R A A BE R
#OEKRENEFERE. FT-SWIEZTERRELLE
A B (REED RS, SRR BT X B R0 TE R B N E B
T @I FEERESHEEFS  HEHERNENR
R{E,5 GHT Bk #frxd th. 36 L E 6 N FH B L bR 15
By S _E (40 Mica?),

2% X W

1 US Naval Observatory (USNO) GPS Operations. http://tycho.
usno. navy. mil/gps. html, April 2001

2 RatNasamy S,Karp B, Yin L, et al. GHT: A Geographic Hash
Table for Data-Centric Storage[ C]. In; ACM International Work-
shop on Wireless Sensor Networks and Applications, September
2002

3 Druschel P,Rowstron A. Pastry. scalable, distributed object lo-
cation and routing for large-scale peer-to-peer systems[ CJ. In:
Proceedings of the 18th IFIP/ACM International Conference on
Distributed Systems Platforms (Middleware 2001), Nov. 2001

4 Karp B. Greedy perimeter state routing[ C]. invited seminar at
USC/ISI, Arlington, VA, USA, July 1998

5 Karp B,Kung HT. GPSR: greedy perimeter stateless routing for
wireless networks [CJ. In: Proceedings of the Sixth Annual
ACMY/IEEE International Conference on Mobile Computing and
Networking (Mobicom 2000), Boston, MA, USA, Aug. 2000

6 Karp B. Geographic Routing for Wireless Networks[D]:[Ph D
Dissertation]. Division of Engingeering and Applied Sciences,
Harvard University, Oct. 2000

7 Ghose A,Grobklags J, Chuang J. Resilient data-centric storage in
wireless ad-hoc sensor networks[C]J. In:Proceedings the 4th In-
ternational Conference on Mobile Data Management(MDM’03),
2003. 45~62

8 Intanagonwiwat C, Govinda R, Estrin D. Directed Diffusion: A Scala-
ble and Robust Communication Paradigm for Sensor Networks[ C]. In;
the Proceedings of the 6th Annual ACM/IEEE International Confer-
ence on Mobile Computing and Networking, 2000

9 Estrin D, et al, Directed Diffusion for Wireless Serisor Networ-
king[ J]. IEEE/ACM Transactions on Networking, Februray 2003

10 Kulik J, Rabiner W, Balakrishnan H. Adaptive Protocols for In-
formation Dissemination in Wireless Sensor Networks[ R]. Massa~
chusetts Institute of Technology,1999

11 Shenker S, Ratnasamy S, Karp B, et al. Data-centric storage in
sensornets[C]. ACM SIGCOMM HotNets, July 2002

12 HRIR,FES, BN, ¥ BEERENE(M]. HEXEHR
4, 2005

13 Chong C Y,Kumar S P. Sensor networks: Evolution, opportuni-
ties, and challenges[J]. Proceedings of the IEEE, 2003, 91(8):
1247~1256

14 Finn G G. Routing and addressing problems in large metropoli-
tan-scale internetworks[R]: [ Tech. Rep]. ISI/RR-87-180. In-
formation Sciences Institute, Mar. 1987


http://www.cqvip.com

