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Abstract: The construction of overlays is a crucial problem in the research of mobile peer-to-peer networks. The architecture of
overlays determines the robustness, security and performance of MP2P networks. The paper first introduces the concept of mobile P2P
overlays, including the definition, significance of the construction of overlays and the classification of them. Next, three kinds of overlays,
distributed unstructured, distributed structured and semi distributed (hybrid) network, are described. The application of overlays in
MANET, VANET and WMN is especially introduced. Furthermore, the aforementioned overlays are analyzed and compared. Finally, the
paper concludes and presents the future research directions.
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Fig.1 Description of possible location of overlays in 1ISO/OSI network model
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Fig.5 Indirect tree-based routing overlay network
Kl 5 ITR %Mz K

SCRR[L0]M B H 4R BB IO JE T MANETS (45 M0 P4 Fh A4 38 05 988 12 05 9 55 SCRR 10145 282401,
b2 3 T A 3 AN I AP e 22 T I AT ) e /N A B R 2 RN 5 R B T A B, AR T A R i — AR Y
SIS 2 S SCHER[L0]AN A (922 (L) %7 ¥4 MANET A OLSR SR 375 15 257 ) (1 Bk &5 1
s T ) B A Y T 0 P R o B i DX R R A R (2) T O SR A R A T T R A R
Y5 S 7 BB TR m A 1D AEAN T SR 1D 50 B RN R BRSR S Be A E 1D K ) B 1 — 4

Cayley-4DHTRA g T — AN S RO H KL 4 (EE AL 55 W, OF KT 5 IR BT ORI 1 R G vh fik % B i
I 28 1) AR BIOHE 18 7 ¥, T B 6 — AN A B B AT — AR PR B HEAT 2 ERIE ST B — AN R i e i s e
WoCHIE T — Cayley FEIRLHY FRSIEI, %y — AN EEE B 4 B IENE LT % Cayley BB 7ETGL
Mesh [ 4% b 7 — ANk fh P2P 78 o 975 it S0k op R G 6 48 1001 3B 5 RS MAC 2 5 M 2 045
S ) A B B 24— AN A5 R B AT R T 0 MAC 2 AT AR T 1 45 55, 7 B L34 B N 2 K 7 1% MAC 2 %
P T A A WA S AE B ol R m A RO T Cayley [&E AT S BRI AT 5 A% 33 P (00 65 058, DAL 0 3%
T 1 8% i o VL TR R, SRRk S A T R AT
3.3 ETMEHIMERHEEN

FRAGKZEM Zhang %5 N4 H T — AN 9 2 3 0 s R 381 52008 00 oot 0 9 2R GEAT 3 $h AL, B i i 7=
AE— 28 B R 8 1T RS 0 AT AN 4% AR IR Fh 40 5 0 70 S LU s R 0T, ) 4% AT T DA i AR 2 0 Ak B e R A

B B)) ot A5 19 5 1 55, SCBR[33]42 H LA 1) 45 g 15 s B s R[] 5 0715 R BE 400t M) 7R X 2875 5 2 1
EEENEDER d 22 DT A HNERE

d={log[s(t-1)+1]}-1 1)

M) T A, 24 S BB F Bt i, 4 AR R FR 2 O(logss).Kautz F1 deBruijn B ) M 4% H 421k
P T %R PR, S PR 5 ODN(optimal diameter network). 7 45 [&] (1 16 48 B 4% & T BR (10 2% 8 o5 %, 491 4
CCC it il #K &y SDN(suboptimal diameter network). 5 45 & ) B 4% H 420 6 K F1% B, 088 57 5 48, FR by
NDN(none-optimal diameter network). SCik[33]41 % BA I 3 Bl 4 04T T AR, FE45 T 3 Fh 4% 1 8 g i R A
P77 3 i A4k, SDN /] LLIA 31 ODN F 19 2% 4%, AT %22 ) ODN.NDN T2t i AL Ak 4 42 4 ODN, {H 1] LA
TH 3 BT O B 2R AN B ORI 4 B SCER[33] 48 R 45 T UL B AR A R A E S R

4 FoHXRAR)BEEM

Cheerl* g — ™ [ 1) 628 4123 10 2% (1) 5 T/ thE S5 B9 W) S 10 20 40 A 5 D 8% 2 199 24 o ()40 4540 Jl 25 1
158, A AR AT — AN SR R, A RURR A 3 B A e SRV R L ) 1) SR RUAE A I A AT S

© HEBEERAET hipd/ www, jos. org. cn



146 Journal of Software #:#F33& Vol.24, No.1, January 2013

SR I TE A R RS R TR AR SR SO B TR N I SR AL YR, T B AR S A T )
FH. R T 3 v X 4% AR 1 A PN T 1 R T b A AV D Sk i RIS Cheer 4R HY T — AN 4P B I SR ARAIF 3k
AR I % 1 TE 5 T8 AT T G2 I 4 SR B A T 1 K 22 R 2 0 B S Y AR A, R D [ 15 SR
PR %. Cheer I BES THE AR £ B AE A3 BRI AU HTE 32 5 59 2 [A] P4 38 [R] I At X AR H
T AN ] 5 Pl AR K AN AR e AN A Ry — AN 5 BRAE — AN YT P HE B, AT 0 A AL — A R A
4 R AEREANR N — AN n Ik 0 B R B, 45 R B AR O 119, AT A J T — A/ 4%

JE A4 A4 PLHChord ™S K 7 Chord #5784 FEfily F0EAT T (50t 1% 78 26 I 2% 2 56465 5 1D FFim A
5 3 A (0 07 T A A S, B U 5 3l R e Y S Dby R v 0 Y A, AT S S e Y R R Y
Chord FAFH H1 3 15 AR B Ah Chord PRI 25 4. 8 305 A R 7 Hh A1 i T 4, T SR PE AN )T A0 3 38, UK
T SR R B A A% R AR Y R SR IS A I R 0 e D, DU T SR R 3 4 A AL R D A T e A0 1) B
R TR 2 s 0 s Y o A R R [P A ) 4 R R IR A AR
Ty Ja 0K T BT B T s R A7 S X Tl 1 G Y L
Chord 7E#% FI &R B TIRKINEE 5.8l 6 24 PLHChord R [K)
2 AP

AMPSTPEOUSE — AN [ 55 ¥ 4 42 1 41 B )y 6F 25 7 55 94 #g 365
PR, EMIE T — AN 2 2 55 B0 2 — A BT A
Plaxton Mesh Z5#J:28 2 JZJE 72, A o I B8 1 A R K B 1
WS BN e 2RI B 5 TR R T S F R A B A
TR AV B MR A R [ AN AR (R YT A, LA SR I T R
(EfRE T, B B2 A mIAE 1.0 T I8 S — AN X33 N Bl 1 AR
F42 T — 5 S s DA 2% DX e B — A B8 22 AN Y A D IR e R
o0 E i Pastry PR SCHEAT LR, F0K 2 05 MY B bR R S5 R AL
B 2 2 0 B 2 v v R HEAT B . SR [36 % Z B AT T
TEAN A EL IR 3BT, 43 4 H T )3 222 A A S0 R0 A 47 42 A 0 40 S5 1 B T 53 0% 3 0 % ) B2 4% 2 DR T I S 56
25T T W,
41 BHBEEMMANET) EHEEM

B R K2 1 T SR A A A LA B AR M B () T £ o6 45 7 o BTV iZ A 55 M LU Chord Ky
JER BSGEE T LT S5 1D 43 P SR, e — A TR A AT Y 0 1D RSO R T S

B U N 55 I HRAE Y A ID (R R T4 3 AN B

o ST NN SUSRIUAT T A RIS B B TR S B A B T B R B B A5 B A 1D 3 )

BARBEAENT =B EES L
o SRIGHAE AL 1D APHC AL o0 3 05 1D AR S HCHERR R ZE 7 A8 2 P IR NS H0A
— Ak 5B 3 AU LR % 5 T S 5 B o eV SR AT R

o IR BBV SR IGARE Y AR YE 3 FHAS [F B4 Bl AT IE 1D,

N T ARFE S MBS M VT RS, R AT T GPS e B AFE A A IS, I 1 0T a5 B LA
A5 J AR T I WO A R A R 1D I el A R A — A e KR AT R R, 3 H RR e Bk
LR IR LA A AR s A B 2 Ak T A 30 T E Sl S, R0 s SR P AR ROE K S AT A Ak oK AR
SRJE )RR T RN 0 P T R BB U R BEAT 1D AT 4 RIS R T ST, T SEBIL T 40 B ) 46 1 b 15 25 2 1Y 4%
b2 1 A L.

42 ZEHBEAM(VANET) EBEEW
SCHR[38I4R T —/~ VANET LI P EACHAR B RG I AZ 2L MR Z LA VANET 5 fsl4l i, AR @ I 1ve

Fig.6 Architecture of PLHChord
Kl 6 PLHChord F [ 45 #

© HEBEERAET hipd/ www, jos. org. cn



REP F BT FRLEEEN 147

(intervehicle communication)1 7 23 17 . JiE J22 1 5 30 3k 06 25— 5 (10 60 40 1 o5 2 Bl b J2 00 45 7 25 1Y, 2% 190 4% B T
DA A 45 ) 0 P 285, 1] LS A 45 ) A I 485, S A0 1) T S 45 R A0 X 4%, DAk SR & T 2200 1 AL Bl A 1R b 4
. F 2 4% A e A A e 1) B R B AT AR

SCHR[38]H T4 RECRH T 3T 1D (SR T7 ok B OB 91T 25, R 2 1% 07 Vs S iy H BB 4F VANET
R A AR X A SRR I — SR 1D SR NI SRR R B YT st i VR L R AR e BT S AL R, R
Gl L5 B K R/ o BB VR OVR 4 A W A R A5 1) O 22 Bk A 7.

SCHR[38] 3 Jm %o JLANAS [ 1) 45 56 W 28 R 64T T S35 bl X LR 2849 23 Sl 2 B2 1 VAMET . L2 5T
VANET [ P2P 7 5 W | A7 B0l it (1) P2P 2 5 W LA S I T T s () 00 2 1Y) 5 ) S 6 25 SR 2R I X025 ) 468 4 4
TE AW Y 26 . A Vh AR RN A 4 T 5 7 T A0 T HoAth 3 Fh 2844 IR i, SCHR[38]# Gnutella £ Chord 1 4 JE 45
A 1Y 245 0 8 ) 40 0 28 1) 4% L ARER 0 IR AT TR RN SR8 45 IR R W 6 T 1 R B 55 SR UL, Al 4 R Ak I 4%
Gnutella T 45 #6144 Chord.

4.3 FtkMeshf4g FRIB =M

Georoy™ e 2007 EH R T HOR,ER A T IR A IR0 4D, 20 B G 5 R 2 N R SR
T AL Viceroy ™2 Ky ] 77 o 194 2%, (EL I 3k 5 A (1) e S5 SR e 36 3 A 0 R0 BEAF b 454 1) D RGN T
A LT INIE  H B PR B AL A E AT 5 0 B AL AR B AT R SCAR[4003 T E R A 1D A K

S
r Alr A

1(X,y) =
N (SRR
r

(2)

r A A
T (2)H,1(x,y) 4y i HL AR BR X,y 1) [0,1] X ) B 5 1) BR B Sk BT T A A E 5 TG X 1 1 K A AT R
H,0<A<rk AT RUEAL

Georoy B % FE ST s KR TT LAKE A ) 2 AR Y 5 0L G+ K Georoy HEAT TR AN T A
F — AN T AT T AU — AN 3 T ke S ) L 22 Y R O IR 4 I, AT 4 AR R B AT
SEFRAR % — 5 MR R 12T AU VR A B T T R ) Lt N A 2 R i SR T e R N T
YOI 2 T e ) 2R T AN T AR AT ] ST 0 A T RUIE B B At 37 AT A 4 s 1 T Y L Y 4% o A7
LEZ T SUAE it PR 1 22 A RIS, AT AR 40 22 4 B A 1) 190 4% B8 2 SR A o 50 TR 1 0 e i Tl o e 7 R 4% e,
B T — P A ML A A5 50 S e AN (R B0 (790 s, AT 32 w3 0 R IR AT

5 WEMZEEM LTS LI

UL ExE 3 RS [FIRS B0k 25 2 8 Y 1A 48 RT DLt Bt A 21 FLIBCIRY AR RS, B 7 2l ) 25 282 i 4 (1 F
FUBA AN | I i AR ) B0 R MR L SIS B8 ) x5 82 i I IO E 5T 0 40 AT i W) TR 2 L Bt e
PSS DR R I A AT AR B S ) B A AR UC RS . B R MR B S AR, WAl A4Igl REEBCREH 2 TTI.
I IVE I 3G W%, 23 H 41 (MANET) S Ji& 21 2240 B 41 M (VANET) Jo2k Mesh 19 2% 558 % ) 25 .30 e 31
o B0 45 190 2% 7 i 14 1) BEIR R At S 2 NAR GE R DHT L BEALIY . /LS B R R BT 18 . AR, A TH
AE A5 T 2 UK.

FETH 0] B2 Bl 2 90 45 (8% Bl 0] 455 0 £3% 740 i D4 ALY e B35 o 8 P 85 2 7 VA By T 48 R 2 8% 051k A Jr A
PR R L o SR I 6 S B A T AR A W S 2% 00— R s )2 M MAC J2 85 2 A5 TR PR A MAC
JRE T2 28 2 5 J2 T 1052 A W 48 J2 Rt S 1) B o B SOR I () S Jl 7 i 0 2% i th A SMAC J2 85 )2 5 120
KR T FE PRI T MAC 2 0l 0 k08 BT o J2 JEAT 20 B A BE, AT 8 e 2 20RO P R 5 T A e
i 488 i 2 U R ) R MR DT A AR 6 o 8, 9l 2 49 2 10 R 8 Y R AELEES 22 D7 0 T T B 8 L AR ) I 46 )22 Bk
PR SURT MAC JZ 133068 T Ik 332 1A A P 90 B R 52 31— 5 14 e B S WL 1 3% 3 VA 1P

o AL TP R B R i T R sl R R B AR A T B DR e B A A R K

© PEBEBSAITT  hip:/ www. jos. org. cn



148 Journal of Software 34373 Vol.24, No.1, January 2013

Te 2k Mesh 19 4% - 1) 78 o 199 A o] LU FH J6 25 122 175 100 10 AN (] S A Vi 2 2 0 4% DALtk LB RS 0 I 4% o (18
)7 5 4 BEAR 1SR T VR B ) g TR A 2 8 ) B VR [ — AN T A B T A I B R R AL R
R R) PR G R T g R R O D i R T R A D AT A

Ji 20 53t T v e v I P 1A IR £ B 2% R A% 45 P2P 78 5 199 PR30 FP A S Bl A58 R 30 P S0 R 3R AT 6 1
R AT U A5 B S R A 2 B SRR A SRR R G IR G TR S M A RIML L P2P (¥ HLIA
A h W S8 PR B St 4 A A I 8% 53 £ R 7R % 22 3 A2 Chord, JLVRJE CAN, Pastry 25 B0k i) 7 72 35 B il 26 45
A ID (4 BCRES EARAL PR T THEAT . AU ID MBSO VA RMES 3 28038 1 SR 5 N W4 A bR R G5 AT
TR ID PTG, 5 2 S SR A5 1D (23 C ok B e i 2 U R ID [ A R AR 4 A I 4
JE[FI 58 Gnutella AT Sk, iSOt (19 7 ¥k 3 B 5 2 Wik AR R g 10 00 SR A AT (A ME R AT e ids, it B il
TR S L T AR GE P2P S R o I AR TR Bl 1 A 2, e 1 8 R A 7 A T e 4R AR
Il e SURIVENTT RPNk 154

R F 5 0 0 AT 7 26 D (R S 2 — e L 2 5 b 1) D 2, O L AT DA FH 1 4% AN T 140 % 0 40 B8 R 8% 2% 05 ¥k
S ST AN RV FH %0 A0 e ) ANk B T b 6 7 56 W 4, H bR 1 kBT YT ] R BE
B B S LT SCHR MR A T e A B AR A 1 SR B AT S B Bl A 2 o I 4%, 13 8 10 X % 0 A RS e
F TS A AN A R AN T i 15 21 X 48 1) A A 8, SCHRR L8] i T 3 T AR s & AR G 1 SR (M A Bl v 5 7
i 190 ) e g i, 3 i A B A 8 e R e 1 R X . R D A 80 ) 5 I 9 4 45 R T T ¥ E bR
SR BT R A 1), O LB IR Bl LR s L AR (K B 2 AT AN S AR B o T B sl v T I 7 Bk 25 Hh
B LS.

T LI T AREER T AR S S-S W47 KRB NS, Wik EAL, BT & R Ly

pES
Table 1 Classification and comparison of typical MP2P overlays

=1 SRR EN AR o M P T AR

Overlays Cross-Layer  Prototype  Scenario Comparison Simulator Type
Adapted chord™ No Chord GEN Chord NS2 Structured
MIME?®! No CAN GEN CAN Self-Developed  Structured
Cheert® No GEN Gnutella Hybrid
Gnutella_RPAL! No Gnutella GEN Gnutella, Chord NS2 Unstructured
Modified chord!*®! No Chord GEN Chord OverSim Structured
PLHChord No Chord GEN Chord P2Psim Hybrid
AMPSTPES Yes Pastry GEN MADPastry NS2 Hybrid
Adapted chord™®!! Yes Chord  MANET Chord NS2 Structured
MST based®!] Yes MANET Chord NS2 Structured
MANETChordGNP Yes Chord  MANET Chord OverSim Structured
Ubi-Chord!?»2°! Yes Chord MANET PeerSim Structured
Game-Theoretic*! No MANET NS2 Unstructured
Adapted Gnutella® Yes Gnutella  MANET Gnutella NS2 Unstructured
ITRE! Yes ATR MANET MADPastry NS2 Structured
A cross-layer protocol™ Yes MANET ORION NS2 Unstructured
A cross-layer protocol*” Yes MANET Gnutella NS2 Unstructured
Adapted chord®”! No Chord MANET Chord NS2 Hybrid
Game-Theoretic!™! No MANET Self-Developed  Unstructured
A two-tier P2P TISP® No VANET  Gnutella, Chord QualNet Hybrid
Mchord?®! Yes Chord VANET Chord NS2 Structured
MESHCHORD!"! Yes Chord WMN Chord GTNetS Structured
MW-GRID!4 No WMN Self-Developed  Unstructured
Georoy!*! No Viceroy WMN Viceroy Hybrid
G+ No Georoy WMN Hybrid
Cayley-4DHTP? Yes WMN  Chord, MeshChord Structured

6 IE\%SEEFE

ARSCWEGE T AR ATt AR 38 93 s Bl S5 457 il X ) A St B0 4 SRR TR 10 23 RN T 37 500 AT T ik
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