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Location-based Adaptive Ad Hoc Routing (LAAR)
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(Dept. of Electronics & Information Engineering, Huazhong University of Science and Technology, Wuhan 430074)

Abstract The distributed prediction adopted in traditional location-based algorithms is not credible. Moreover, once
source node is ignorant of destination position, flooding scheme is used instead, which increases control overhead. This
paper proposes a novel routing scheme referred as Location-based Adaptive Ad hoc Routing (LAAR). LAAR adopts
hierarchical architecture to achieve a network-wide consistent topology view to eliminate inaccuracy that may be intro-
duced by distributed prediction and avoids flooding by location query before routing. LAAR integrated several location
updating schemes to restrict overhead while ensuring position accuracy. LAAR implements destination mobility track-
ing through adaptive adjustment mechanism by associating node movement with route discovery to enhance the possibil-
ity of finding a feasible route. Simulation results show that LAAR not only achieves smaller control overhead compared
to LAR with increasing velocity but also outperforms LAR over a large density of nodes on delivery rate.
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B EEENT SAARBEESA. MEEHRRRA
BAH KRB EE MK &, LAR 722 FITE B A 80 g o
k. PAR(Position-aided on Demand Routing)! %} LAR T
o, EE— R IR BUE I AN EEHATINZ , Wi R KR

LI-10 |
#3h B A4 M4 (Mobile Ad hoc Networks, MANET) J&
BB B SR SRR B 1A R4, B AR

A B MARPR IR, A A BERN SBT R
HERENANRT R, A TR VAN EREREER
B, BAMYHZER AL L ERETERE. HENE
FMAEAL 18 Ad hoc Y4 o i B i (R4 B e U~ E4E
X,V AN EREBEN—FHBIFBGIA Ad hoc %, LA
105 B Hh P DY

CBEBEBTHESRETHEAMERS SN,
LAR(Location-aided Routing) ' J&— /3T ¥ 35 r 48T
Brops i G AR RN EE BRSO AR hIERNS
FH RRRMEEENEE. LAR FAHES SMBEKNT S
LB AR A B B A/ IVl s BT SR X A R KOs, R X,
R—BE RS B 6 ST B AL B S B, R XA TR
BEYANEE. HBERRKEREFAKARR, LAR XAf
. 4% LAR1 #1 LAR2, LAR1 BEFE W AMEMT S ZHEM
—MER XML T RBANT S A 82 58 ; LAR2 MR
PR A S HEH KRB AT, b E— Bk RBE R

* EFR ARPFEES T E (60572049), HM¢ W4 MRFANXRALAFSE: N H

K EREH . DREAM (Distance Routing Effect Algorithm
for Mobility)™® ) BB 1 LAR X kM, i AL B AR B #
AP F I, EANSERHERREARK TTL(Time
to Live) fE R SC B AT 8 9 “ BE B 3 ™ » BT BT~ 45 s A B
EAIRARESHTF R, AT EHER . S A4
R A A AL B B T A 4R o I 4 B B A R
LET(Link Expiration Time) , A T2t 8 — R B E B B

ERgmtHRRET RN, MASLEARGERHE,
- SR AYRPRE . MMEER AN, ELUFD -1
S M—BRIR M, B 45 R AR 25 2 0 B B v LR .
— BEFRTEEARA BB H , Y KEEEHER, Fuab
HRERMEEFG . ARG S, IREBERKNY
AMEFRETENBEBEELELEY S ERENTE
WUT, FEMBEHE W A EERAERN N ANAE, R
BER BT Sms , F R EIEIL P& HERE .

HFH, A2CRET M EFAERFEMNHER Ad hoc

BlEE, L . MREHANERALARF

HMEBRPIL BRI B BLERN, FERTERRASR  BRFELR - URTANT—RERNNERMNE; HHk Bt

WL T 1 R e R MK
s 20 »


http://www.cqvip.com

B B ¥l #l (Location-based Adaptive Ad hoc Routing,
LAAR), LAARRH T4 EHERGEHIKRB LN -3
FMLEE , TR 43 A T e B A — Btk B B el BT (2 B
B, KB YEBRFMUERGS BEihz. R, ZaRA
ZROLEEHHLH], 7ERR 1 M4 F a5 R REEA B F B 1Y
HERtE. LAAR RFIABRAENIHE, BT K8ssiRES
B AR AR SRR, LI HOT R MSHSRE, RE#
kAR, 4305 2 WIRAIRR T LAAR Bk, 5 3 Wik Tk
BEVERE T IT R R, BER GG R — P HBIRTT
Ml .

2 LAARHE %

2.1 kR

LAAR RS BHIE R . A5 S RN 3k
#(Cluster Header, CH) Fl i 5 35 £ (Member Node, MN),
BRAYSHBLEERERE, WL ZEE ST &R

BLAPRATEHITA:

miEk
BB EREF AT RNMERFR;
« SHABGER, B 2MEIMER;
* WARLRLR TR BB WIER;
AT R
LA EER
« FFABRL GRS R AATES .

BRY SRR EPE MRS R, MK T
BEPTELYR L AELATR MY SMNERFENER
12 N i%t, 3k #y ¥ E 4 R 4 28 (Domain Name
Server, DNS) £ £8,, B2 %% P14 b 4 B3R 73 4148 W i

2.2 HEams

#T DSR(Dynamic Source Routing)™ B g il , ScBL
I ESaBNEhLH. BES MY RAEEL
GPSEAMFEEI A FHERNVMLERELE. EEIEL
b #EH—A~ Node - State - Base 3B 45 H), FIRIEFEMA T A
HIPLE R Kz shRAE R MSL,

2.2.1 ¥ EiEHKEHAF MSI

BN X L REHE R MSI(Movement State In-
dex) R R QB SPREBEEMBIZEE. M1 A8EshHE
R AR, RITFEY AN RERE THE, RS
HEBEERIMEBIHER AR ERL(LMERRK—
AAERERER) , RITRA Y S B SIE B/ A w R E
X — & DVT (Distance Violation Threshold) . 1 F7E Ad
hoc M4, B E RO S ST S RIMER A X, RE
FEV SRR A RIS B R A A R R4 T ek, it
BEAL R FA B BB B4 i SR A AR T DA S ek B i s R
.

F Dis #AY SBEIER, (x, y)RERR ¢ 5 KW6L
B AR, AT AR B

Dis= /(zz—x0)? + (g~ yu )*

FERpI RN, RE SRR HBEEE Dis W2

Dis=DVT
B AMESRAE RS T 8UE, TREMBELH#TMNER
%o BELAMN FH Node State Base, ¥ 3% ¥ A% R #Y MSI
&t 1. A7, MSI{EiE R T A6 B A QB s REBR
HITR B BT 5 ACRA LA BIZUREEE . MSHERK, B8

D000 http://www.cqvip.com|

BANERA SESIREUBERERE, ¥ AMEIRE
BARE (LB E B MR A M R R .

2.2.2 12EIZEZHNA

# Ad hoc BR B 2P 5| AL B B R ELET 7T LA
B R M BB B A B A S e, B R S N T BB,
R ARENE. FIL, ity KA EEHLE, X
AR S AL B BT, B YEED,

LAAR x5 R AL JLREFHLE

c AR ENER

BIRALB B, R R R R ALE ) #5424 LBRC(Loca-
tion Broadcast) , Ik B O YRIMALE. A4 &H R
B 1R AL E S B IR ] @A X LR RIERE S, 7T LS
EA B R B AR

< AT SRR EH

LAY ROBER Y DVT &, RITARH A1
BEPREE TEANE, FENEMEE BB, T
AR — LB B H 24 LUPD(Location Update) 43
%, B C YATHBHTE.

* LR T R EE R

B FAERBULBL, UL LR B A5 R EHHLE A RE
FEARIET SO BF B RERTE.

Bl RPN EE

1 RBRHNAEE, AP oRBRETESH
ERTEE, KEXFB R Y A2 S EHERER, b
BEEBREBNEBHEE DVT, t FIHEH 5 SURE
Dis(S,D)<<R,R A S5k &, BItes (S, D)%
HEH. MiE SBE S . DB3HE D', REBHIEE 3%
B Dis(S,8)<DVT,Dis(D,D')<DVT, & B At & 3 B
MEES RN SNEHREBA KRN EA, HEHTH
£ RGBT, B F Y QR Dis(S’,D)>R, B3 TH A
BEETEE. R, &5 (S, D)HEERAEETE
k. B RBLXAEIR , RATIAN 58 $HE AL B 557 0L %k
FAENL B 5 B AR

« B EHILH

—BRBIBAFT A ERMONMES 4, €% LBRC H
LUPD, 3 H 448 i sf 5] b A SB35 , 8 3K AH S 8T Node
State Base $UIBLE M, Rl BT () H AL MEFHER . —B
# 3K 1] B9 5 B A B lie 8%, BR AT AR B — AN 2 M B A — B
HILE,

2.2.3 HhAAIH

LEH A SHBREDHAH D 88 (E, M4 X},
AEEAEY A DHBhELN, S KERh ZIHE, N 2
B o

. 21 »


http://www.cqvip.com

LR
[ZrmE S AR e R RERLQRY |4

B I5] £ W [ 5L REP

Bl 2 LAAR B ZBHE

DEEN. BYVESEHES #H - M EEMFEK
LQRY(Location Query) , B3Rk [B] H 77 = D B i
B.

2) MR . WBIRERERG, BRELR B EEEE
Node_ State_ Base FER]FT 5 D WM ERFR.

a) Z TN, WA D AL B A b B R H MST H—& 3
AN B [F% 434 LREP(Location Reply) H13& [Fl;

b) 2SI, kIR Bl — M B A5 R4 LERR(Loca-
tion Error),

3) WA S AREEBBI AR B W R AT AR R

a) BEIREA BSR4 LERR, £ B K7 R 4§13
AL, S RHR LR R ;

b) B E F A E F %44 LREP, S N HREUH 7 A K
A B {5 B 1 MST {8, 4 1 B h 5 5K 43 44 RREQ(Route Re-
quest)) " #E Iz, 7£ RREQ ', & HF =4 (DstPos, Pre-
Pos, MSIy, HH, DstPos £+ H B 2B Y87 AL &, Pre-
Pos ZRBIEW RALE. HATHETEY KRR A, Pre-
Pos W< REE 25 th AR A 34T BERS SE 8 .

4) HE T A B iE R4 RREQ G, B oA R
BEAEWR, HERESER WERE BN, #17 MSIR#E.

5) MSI &% ., Bt MSI KBAEHE AP HEHH BT
KA EEBRBIRER.

a) WSRKRATH i R LQRY SrAH A E L& H
B R LBTRF AL E(E B » FIB ¥ B B 5 R S R BA S
L, BERIEAGERER, TR TREE.

b) MR BEEDRER, EEHATHERRHEE,

6) BERVAEHAE. RAM LAR2 BUMHEEVLH , %#
AEHERT R, PEVE FECD BN D #BE I
KK Pre B H Wb HITILE . MEWE

Dis(i,D)<e * Dis(Pre,D)+¢
MFERATUERERER. HP c EERMATF.0RRBE
fH. B, SAEF KR RREQ A EF,

DENEREBFENTAASBALERIESN
RREQ 41+ 1) PrePos B, 4 H & ID MABIHEE &, 4
EHESH, EdXF R, RREQ N SEMEEEZEN
i D.

8) HH¥ & DB RREQ J5, &8 A EE B, W Fl %
— Bk [E1% 43 41 RREP(Route Reply) , RREP ¥ ¥ 1T
R BRIR B EHBIE K.

9) A S Wt E RREP, 851t B £ 837, 7] LA AT

. 22

D000 http://www.cqvip.com|

e,
2, LAAR F I BEH.
2.2.4 MSI#EHH
FATRI A MST AV ShA AR d RBUHR, LB
B EMEIRERE, HESRBIRAT RRNMLEEN
R RO ER Q&R MSIH— R EIHEH
R BT MSI {HEEE R SO B B MA R, HitE
MSI B&ELH, T EARBBAE LI RAR AR T RLERFR
REMRE R AT E R EHEMHHREBHTHEaER.
HT BALT SOLERE R, B X — N R
MSI {EFAL 3% th BEER - :
1, MSI>a
2, b<MSI<a

EH=
3, c<MSI<h

(e lc<b<a)

Hea, b, ¢, d FER MSI E‘Jm&ﬁlﬁ{ﬁ. EH (Ef fective
Hop, EH) A BB, BIA KRG BIE BRI ARES
M. —HBSES EH, SBINEFRE 2K, KB K
BB ] LURIE PSR HITY 7

MSI R HUHEN X ELIR B i e R s B3 EH
EREHN T AAEGFERBCEAM. —BRY.E/E
A RE—LE A RS B R YRR KRS
B xS B h & R REITBIE, SRR hE

3 fEBEVEMG

EF ns2U AV & B BT R H U Rz shid
SRR ST IR . N T HRERHE, BRI RS LAR2 th

3.1 {FH#ER

R RN 50,60,70,80 F1 90, B4 16 7E 1000m
X1000m K3 H . T aBEVLEBEBS I FIFEELEEE, &
KBEEEMN 5m/s B # P 50m/s, KK 5m/s. BEHL
BRSBTS B R 10kbps, T R MfE ¥
R 250m, BT EBHEENER, RIBEAFRKG
RABNENUBEERAY. YBXBIHBEE /DT 25m/s
B RN 2s; AN 1s. DVT #% 100m, B AH %K
BEBCH 3,¢ 16 AR 1 10, FRIFEIZEFT 300s,

3.2 #HM4ER

BATR AT BRI R 4T LS B

3.2.1 %% & (Delivery Rate)

SHABGERERIERNENITA BT SRR EEE
S4B BT YR R SR BB A 4 AR LA

3.2.2 #&4#| 4 (Control Overhead)

LAARMLH M EH > A STE M BEE R 44 (LQRY,
LUDP, LREP X % LERR %) A & B i ¥ %1 4> 41 (RREQ,
RREP,RERR %), LAR ¥ #5341 ({0 A& B ey #5614
4. BT, RITEEHFHAINENFTAET IR EHE
H A 4LERS B T SRR 2R S A A .

3.3 &RSH

B e R 1 RS 4 4, B KT B ARIE 4
HBHEE, B3I WA TERAGR T B EREB S
HEEAR A, BEE T 5h A A, 35 & a6 B Ak
Bl WARIMEEEBEMES, At FB AR EBRNT
B, MEIFRAITTLIE M, Y 84976 % F B KA, LAAR


http://www.cqvip.com

PLEE A EELE R R T LAR, X2 F7E LAR HL . 6k
ZHERH BRI A B BRI, TR RE T KB SR
FHGIBIEL BEN A, REFARGHT QUER B
PR, BT FREM R R, Em T BER. AW,
LAAR HLEERE B B R BB AP R SR BLK R XK,
fel Bt | PRI 8 3k TB] ) i B X L AR AR 2 M — B3R Fh R AR, 1
RALENR B YR i e 2 B B B e BB g MR, A
TS H AR, '

B 4R T EHITHE ST BB R. NE ST
VA Hy , BEE 17 585 33 BE 938 fin, LAAR WL £ 42 o1 O 45

D000 http://www.cqvip.com|

Z#/NT LAR, H¥ S B EER/IN, M EREE,
LAAR #La 42 s HECH 8 LAR WLt 2, AT ma T 3
BERITH. EEMEN AR ERER, T ETRES
REBAE, > EEZ M0 B w0 5—Jrm, i B
o AR T35 A B MR P, ATIRE T B i
RAEHREET BB R, FEXFHEEEAT, LAAR
FIR R HE KRBT FR. &1 T LAR BARBRE RN AL
BERERALG , (57575 5 000 B 49 A 10 R B A 2 B M 1 K 2
KRR T B R Ih . Fe 5, 76 B e MU , LAR SR A EE
T RwE SR B e R, i — PR T R85

LR iR = LARR A LAk
0.8 0.8
0.7 ¢ 0.7
0.6 ‘ m o]
o5 |
%05 g 0.5 ;
%04 0.4}
& 0.3 1 S,‘: 0.3 }
0.2+ 0.2
0.1t 0.1}
Py . § 0 oot
5 10 15 20 25 30 35 40 45 60 5 10 15 20 25 30 35 40 45 50
BAHE (n/s) KA (n/s)
(a) ¥ A% H =50 (b) % E =60
LA e LAk AR —e—Lap)
0.7 ¢ 0.7
0.6} .\\':50—‘& oo
0.5+ 0.5
# ; #
W04 0.4
% 03 % 0.3
® (a) 4 ¥ E =50 ® (o) 5% H =60
0.1 0.1
P P P S
5 16 15 20 25 30 3 40 45 50 5 10 15 20 25 30 35 40 45 50
B REE (n/s) BRKHE (n/s)
© HHREE=TO @ HHREE=
=LA —m—LaR
0.7
0.6 }
0.5
- W
L !
0.3 |
0.2}
0.1 F
P O
5 10 16 20 25 30 35 40 45 50
B HEHE (/)
(e) WREHE=9

B3 NHBEREEY B SIEERLREE

43 7£ Ad hoc RI% B 5| A% & A B 15 Bk W Bh K
TR P44 o BB O AR . SO T — MR T
HEMBRE BB BILE — LAAR, ERASENKRE
¥, 3018 — A2 T 9 — B RN , LA B e T4 A
R EA B I FTH RO RER Y, LAAR ZARASH
WAL EEFOLE , 7R/ P 4% FF 4% 69 ] B RIE S A A
BRASMEEH MLV AN EIRS 5T B R
ARk, SEHN E BT S B SABRES , H S AR R T

B REMbE®E. EEREW, — T, ME A8
BRI, LAAR BB 3RAT L0 LAR SE/MRY I P85 55—
JrH S R B R, LAAR W] DASK 18 SE R #9441
fem®.,

FXHBUIER T AN EALE. £hhth, WA
BRI BNBHINRBEA. EXHELT,EE0ED
RBANFHIER. ITHAMERE EIr S b B R
BHERIOT— R BiF.

023'


http://www.cqvip.com

90
80
70
& 60
K 50
40

ez

20
10

frr—

—

25 30 35 40 45 50
K (n/s)

5 10 15 20

B4 EHRITHET REsREE R B

2 % x ®

SFEK. AR MNERR. BIEF#R, 2001

Johnson M D. Dynamic Source Routing in Ad hoc Wireless Net-
works. Mobile Computing, 1996

Charles B P, Perkins E. Highly Dynamic Destination Sequenced

10

11
12

D000 http://www.cqvip.com|

Distance Vector Routing for Mobile Computer. In: SIGCOMM,
1994

Charles R E M, Perkins E. Ad hoc on Demand Distance Vector
Routing. In: JEEE WMCSA, 1999

Ivan Stojmenovic R J. Position-based Routing in Ad hoc Net-
works. IEEE Communications Magazine, 2002, 40

Ko Y-B N H V. Location-Aided Routing (LAR) in Mobile Ad
Hoc Networks, In: Proceedings of the 4th Annual ACM/IEEE
International Conference on Mobile Computing and Networking,
1998

Zhang B. Position-aided on Demand Routing Protocol for Wireless
Ad Hoc Networks, In;: ICC, 2004

Basagni S, Chlamtac I, Syrotiuk V R, et al. A Distance Routing
Effect Algorithm for Mibility (DREAM). In: MOBICOM, 1998
Su S J L W,Gerla M. Mobility Prediction in Wireless Networks.
2000

Blazevic S G I S L. Position Based Routing Algorithm for Ad Hoc
Networks: a Taxonomy. 2004

K E. Understanding GPS: Artech House, 1996

Fall K V K. ns notes and documentation. UC Berkeley, LBL,
USC/ISI and Xerox PARC, 1997

(E#F 770

10

11

12

13

14

X XM

Mcllraith S, Narayanan S, Paolucci I, et al. OWL-S: Semantic
Markup for Web Services. http://www, daml. org/services/owl-
s/1. 1/overview/

XURK, EX#, 56 % —HETACHNSHRIEREAE
ik, Sfk$H, 2005,16(11):1659~1687

Christensen E, Curbera F, et al. Web Services Description Lan-
guage (WSDL) 1. 1. http: //www. w3. org/ TR/wsdl, 2001
Martin D, Burstein M, Lassila O, et al. OWL-S: Semantic Markup
for Web Services . http://www. daml. org/services/owl-s/1. 1/0-
verview/

Roman D, Keller U, Lausen H, et al. Web Service Modeling On-
tology ( WSMO). http://www. wsmo. org/2004/d2/vl. 0/
20040920/, 2004

Rao Jinghai, SU Xiaomeng. A Survey of Automated Web Service
Composition Methods. In: Semantic Web Services and Web
Process Composition-First International Workshop, SWSWPC,
2004, 43~54

AR, MR SIARFASHESBRRA & MFERIR. it
BH P ,2005,32(12):104~105,139

Aggarwal R, Verma K, et al. Dynamic Web Service Composition
in METEOR-S[EB/OL]. http://lsdis. ¢s. uga. edu/lib/down-
load/ieee-scc-2004. pdf,2004

Haiyan S, Wang Xiaodong, Zhou Bin, et al. Research and Imple-
mentation of Dynamic Web Services Composition. In: APPT 2003,
LNCS 2834, Springer-Verlag Berlin Heidelberg, 2003, 457~466
Agarwai V, Dasgupta K, et al. A Service Creation Environment
Based on End to End Composition of Web Services. In:
WWW2005,2005. 128~137

Wohed P, van der Aalst W M P,Dumas M, et al. Analysis of Web
Services Composition Languages: The Case of BPELAWS[EB/
OL]. http://is. tm. tue. nl/research/patterns/download/bpel
er. pdf. 2004

Wang S, Shen W, Hao Q. Agent based workflow ontology for dy-
namic business process composition. Computer Supported Cooper-
ative Work in Design, In:2005. Proceedings of the Ninth Interna-
tional Conference on. Volume 1, 2005. 452~457

McDermott D. Estimated-regression planning for interactions
with web services. In:Proceedings of the 6th International Con-
ference on Artificial Intelligence Planning and Scheduling. AAAI
Press, 2002

Srivastava B. Automatic Web services composition using plan-
ning. In: Proceedings of 3rd Internation Conference on Knowl-

.24.

15

16

17

18

19

20

21

22

23

24

25

26

27

28

edge-based Computer Systems, 2002, 467 ~477

Sirin E,Parsia B, Wu Dan, et al. HTN Planning for Web Service
Composition Using SHOP2. In:Proceedings of 2nd International
Semantic Web Conference(ISWC2003), Sanibel Island, Florida,
USA, 2003. 20~23

Sirin E. Automated Composition of Web Services Using Al Plan-~
ning Techniques. http://www. cs, umd. edu/Grad/scholarlypa-
pers/papers/aiplanning. pdf [EB/OL], 2004

Russell S, Norvig P. Artifical Intelligence-A Modern Approach.
Second Edition{M]. Pearson,2004. 1~46

Sirin E,Parsia B, Wu Dan, et al. HTN Planning for Web Service

Composition Using SHOP2. In:Proceedings of 2nd International
Semantic Web Conference (ISWC2003), Sanibel Island, Florida,
USA, 2003. 20~23

Kuter U, Sirin E, Parsia B, et al. Information gathering during
planning for Web Service composition. In: Web Semantic: Science,
Services and Agents on the World Wide Web, 2005. 183~205
Wu D, Parsia B, Sirin E, et al. Automating DAML-S Web services
composition using SHOP2, In:Proceedings of 2nd International
Semantic Web Conference (ISWC2003), Sanibel Island, Florida,
October 2003

Sirin E, Hendler B J,et al. HTN planning for Web service compo-
sition using SHOP2. Web Semantic: Science, Services and Agents
on the World Wide Web, 2004. 337~379

Narayanan S, Mcllraith S A. Simulation, verification and auto-
mated composition of Web services. In: Proc. of the 11th Int’]
World Wide Web Conf WWW2002. Honolulu: ACM, 2002. 77~
88

Sun Haiyan, Wang Xiaodong, Zhou B, et al. Research and Imple-
mentation of Dynamic Web Services Composition. In; APPT
2003, LNCS 2834, Springer-Verlag Berlin Heidelberg, 2003. 457
~466

Medjahed B, Bouguettaya A, Elmagarmid A K. Composing Web
Services on the Semantic Web. The VLDB Journal The Interna-
tional Journal on Very Large Data Bases, 2003,12(4): 333~351
Liu Jiamao, Fan Chenhui, Gu Ning. Web services automatic com-
position with minimal execution price Web Services, 2005
(ICWS2005). In: IEEE International Conference, 2005. 302~309
AW, BiE —FETILEERE Web REA ST E. HEN,
$H4,2005,32(9):127~130

FERW, BN RS S BRI RPETEDE RN
EREHAEGHE. HEVPE S XK RE,2004,41(7):1124~1134
Rao Jinghai, Kungas P, Matskin M. Composition of semantic Web
services using linear logic theorem proving. Information System,
2006(31) : 340~360


http://www.cqvip.com

