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RAP2P: a resource advertising-based unstructured P2P system
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(School of Computer Science and Engineering, University of Electronic Science and Technology of China, Chengdu Sichuan 610054, China)

Abstract: The data management and resource locating algorithms of unstructured P2P system were studied. The proposed
system was called RAP2P. The system simulated the marketing behavior, and shared the resource of advertised information to
improve the resource locating performance. A gossiping-based resource advertising algorithm was proposed to propagate the
resource information. By constraining the caching of resource information, the 2-hop search space stored the largest percent of
all information. To exploit such resource layout, a dynamic shadow flooding search algorithm was presented. The analysis and

simulation show that RAP2P requires about 25% message overhead of flooding algorithm and 30% to 50% query delay of

flooding algorithm with 100% query hit rate, and its query delay is also far below that of k-random walks.
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Bit_string BF_present( S, H)
For(inti =1; 1 <1 S| +1; i ++)
[ For(intj =1;j < H | +1;j ++)
VIhi(x)]=1;
}

Return V5
B2
Boolean BF_membership( V, x )
For(intj =1; j <1 HIl +1; j ++)
{
V[ h(x)]=0
then Return FALSE;

}
Return TRUE;
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AdGossip: Active thread

do forever

wait t time_unit;
{
for (int i =0; i < ADListl. length; i++)
{
r«—random_select_peer( ) ;
ADListl[i]. ttl -—3
push(r, ADList1[i]);
}
}
Bk 4
AdGossip: Passive thread
do forever
AD«—waitMessage( ) ;
if (AD in LDC)
then
Update_LDC( AD);
else if LDC not full then
{
if(AD. ttl! =0)
then
Add_LDC_ADListl( AD);
else

Add_LDC_ADList2( AD) ;

//insert into ADListl

}

else
{
r«—Select_Random_Peer() ;
push(r, AD);
}
Update_LDC( AD)
{
If (AD is the same as Stored_AD )
then
Immune( AD);  //4Rij LDC HR LS AT gossip it AD
else if (AD.tm > Stored_AD. tm) then
{
Remove_LDC( AD);
Insert_LDC( AD);

}

//MERIE Y AD
/7% AD $ A5 PRAY ADListl H

}
1.2 ZREM

7E RAP2P RGEH, i T7E—> LDC H, ELRIE T BK
RYW B 5, I R 2-hop 32 L2 1) 3 1l RE A5 AR IIE 52
KErpR, H—I7 , BTN R = E R/ DR,
WRARG PR EEELE, A REBIRIE 1-LDC X KRG+
PR SRR B R, R, TREAFFE 1-LDC Rk
RERGH AR E L. RAPP RAISIERBENE
%, B3 25 3% J2 12 B2 8 W IR € i B ¥ (Dynamic Shadow
Flooding Query, DSFQ) SR f# IR IZ IR, 7E DSFQ 1,7 i & 56
BEATA Y 2-hop IRZZ WA MIRAE , IRE R BHE R, IR X
PR BIEN SRR, MEEHLEE— D RERA , FENR
HRTEEAMBRZZBHRIE. —BEOLT , RS8R 2 YOl
RERS IR B X I PR A R AR B 5

2 RAP2P ey P gt T fh

2.1 RAP2P HytEgES #T

AE2HI L P2P 355 RAP2P FFH AL H I 4 FIEE G = (V,
E, R) #7358 VIR, | VI = n; B = Vx VA
%4, 1 El = m; RHREFFAERROES, R =UR,,
R HHAT AFHE YRR A SHER T K0 e V, T(0)
FART R BRI AR, | T(0) | = WU EHRT R
FH B SR 15 AP E MEIRAE , B R, F BF, %, R
GE b IR SRR T LR AR 1D, B com, sl 51 %
Lok, MBI L BRI, 3K e R 3R
BT BRI R

%[ — Gnutella 94, 157 A4 T 1 4 9 ¥ R 4
AL, FS ) 100% B ol 3, A B B R R W
o A B A0 AW T, M — B L

FFHH M, Zd EWRFEN D, = T8 T = 6 & T,

¥ k-random walks FATEW L, R k= 1,421 random walks
R —NEMEES C < 2m(n - 1) WEM—FIRK
HEFFHA My <2m(n - 1) EHEER Dy <2m(n-1),

7E RAP2P P4 b, SR ] AdGossip H LTI E R IFE R
HIFERE,TE n AT AP 4, AdGossip B 15 0SB B[] 2
O0(log n) fERFIFATFERBIS Gossiping 35,15 B
e ML A R 5 i 43 A, ) AdGOSSiP B —NTEFER

BT AR BT R BRI BRI M, < 2 2 INRA xR

T ERE, AJ%%?H—AE@B’JV‘*‘J&EZF%J My/xo 72
RAP2P 2%, 2 138 H £ 2-hop F) <0 & Y5 Bl P SE A, U — 12

W TRHKHEBITTHEN M, = My/x + Zdi, 23 B 2E Dy

D, = 2,RAP2P RGP HHAMLES T8RN AR /N, IF B2 N3
AT RIS, B, 7T LR HA— AT TR BIE I

Y8R, IR D, A TF 30% Dy 1 50% Dy Z [ ZERL
B 90000*1‘5,#%!@%43,& d=5,x=10,: M, =Ms/x +

2
Zd' <26246, M, = 25 = 97656, [t M, ~25% M, ,3Fd

B‘J k-random walks §7, ﬁ  ETE16 ~ 64 I RESIRBIF R A RIS,
B k-random walks )3 B FFHS7E RGP HEAT 4 o
I SRR A, REPRILER IR
B BB RGP R ST S4B 7 Rl
HERFGEBERETHOMSMRRETE r M RALER



% 11 3

T RE RAP2P. —# A TRHR 69 L ML P2P A%

2581

B NTRE A5 R BRRIEZRHR RGN R
MR R AR BN 1, W LDC o B ATFHE /I A BB 58

h h
SHHEBANEERR ot /L = Y d i L =1/ Y &
1=0 i=0

XtF n = 90000 M4 IR b =2, d = 5 BIFF 12 A
IR, MBS BRI KN ~ 1452 50T LARAGHEEIR 100%
HEHMTR, WR AT EERNFHE RN 1K F
W, W2 (B R/ g 2M 5 B AT LA R 75 R, Thl X
23 [BIFF B 4R A9 B RSt , SRR/ FF 8 o 9 AR AT LA
HRIE B T HTIREIRTS , € B A2 I KN, B PR RE Y s AT LA
FHEEZN) EHER, IRERARH T s T LA/ NEFF 2 (B K
/0N, SRR LA SRS SR AL RIS T s I AR A (]
2.2 REEMEERSW

Peersim j2— M RHAE P2P REM BT & , H R TE HAE
WIRFREF 2P REMEURTF , CHTFE N RPEE
HOPEREIERE . Bk, R A Peersim e B4 BT 1% 31 i B 35
RS R TR B AdGossip F IS I
RAP2P R 4R IR E ML ERE

R 243 BIE R [F) MR ) R R AL b 34T, R AT
10000,30000,50 000,70 000,90 000 />4 & i M 4% LA,
Brite $fi ¥ BES A BUAR I A9 PR $MEUIE . RAP2P RGEAR %R
WAL E AR, AATEMM NI AL, RE+
RERBARMEARLEREN, RABI R T X EE A,
SRR T EARN, 2,3, -, 10 HELEFHR,
2.2.1 AdGossip #9 0 SHLAE A B H A 2

32000 7
—=— 10000
-~ 30000
—4— 50000
==~ 70000
;‘ 0
%

28000 -
24000
i
= 20000
g
41 16000

j,fb 12000 1
&

-4 90000

8000 -
4000 -

T % @ @ s 100
Gossiping# %l

B2 AR s

B, AFE ul X &S R E R, W5
AdGossip B 15 BAAHERBCR . R AR MELITX, £ —
B, BRI EFERNY R RHEST —KT &G B R B1E.
SR EPRZIE B ENRBERZNT R PE R
F 4370 FRAHRL B TE B SUE oL, gl 1, 2, 3, -+, 100
%, FEPLERE 50% M5 M AR ERIR, EXEREEH
B—-RPNERAT EEENT AR, RN, EE %P, 0N
BRI EE R WA SGEEE 2 fiR,
YRR 2,78 20 i, BAT &6 BM W R & AR, m
Hx s BAT &F BT R B 290 MR 173, B
MF—NRET SR, MR RGES 173 FRER &HE
B L WRGEH AN AW LGES KT ER LDC HEIZRK
B &, BT ul BREIA S & BB LT RHEEFFH I
BR, T EEEERETH O BEE B HER BRTEAES
ER R, 28 ul REIE, EH ) &8 R R #HET %
BE AR, XS B E 3 7R, 2 Gossiping 8307 10 &
15 Z A, 76 A 00 B 45 28 # JL o 9 4 AR o, i o 3k 3
100% o B, ZESLPRRGEH , 1 LIRS M 45 A IR el B

RBEIR) 5 HOTH BT , Rl 42 = A == | B R A =R

100 1 BB EEEBER
“=— 10000
| —a— 30000
80 —a— 50000
- 70000
S 01 4= 90000
g 10 replicas
4() -
&
20-
oA
0 5 10 15 20 25
Gossiping# %
K3 #firh# Y Gossiping $%(
2.2.2 BB T4 Fe 4 B IE 6 TG

RAP2P RGBT =L TH B BAFE AD |4
KIIE B i \1-LDC Zif A5 B B A1 LDC MZEiH B /. B
—NTEEREEAE T 2, MAXAT SRS
MRS, B, R — N R EEEIE R T 5 E BT
R M, /k, B k5 AT AR MR IR BRI S
P RIREUE %, LDC R4 iE Bl H BN, FERATAR
GiEfTREA SRS, HIL T A28, B ES R e 4 f1
Bl S fin. FEERMGHREMAFMG T, RAP2P FTH B4
& FZ 8L, & F k -random walks; 25 iy R H MK ME T,
RAP2P {75 B FF 851K F k -random walks, ik FI1Z B ],
RAP2P (25 1B SEAR FIZ L2 1], T & -random walks ff) 25 1]
A 3E T B 12 A RAP2P, [H i, 188 76 E AR H o

80000{ oo

B 16randomwalk
B flooding

70000

¥ 60000 -

—

$ 50000 -

m

ST 40000

=

¥ 30000
20000 -

10000

0-
1 2 3 4 5 6 7 8
Eifyfr

B4 il RS AR T

RAP2P
Flooding

FEIIE/BE

1 2 3 6 7 8

4 5
A
BS5 Al RS AT

3 %iE

=

RAP2P il i3 B W r RA B L Z R R E BB
HE R HE S, B S B AR K S = (6]



2582

AR A

2006

B E R X B EFE T RETRAEZH &EER.
AdGossip BIEPRIE T S Z B IR 15 B B PR 15 18 A 57
o AREILE R IRE ALY BRI R EA R OT T 3
SEEZRE R RFEME R, TR E B#17 4 H 2-hop
LR WTER , MR E R RAWE, T AR T A AR
e, 5 MBS B — N RGR , AL B RT3 AT 43 2-
hop ZEJTERIZ BE, S AL SR KB . RAP2P Rf R 25
b P2P REEHBTIRE AL M RER BRI, RES FE AR BT
HAMRERER R T, RS2 RE AL E RS R,
SEHK:

[1] COHEN E, SHENKER S . Replication strategies in unstructured
peer-to-peer networks[ A]. ACM SIGCOMM][ C]. New York: ACM
Press, 2002. 177 - 190

[2] LV Q, CAOP, COHENE, et al. Search and replication in unstruc-
tured peer-to-peer networks [ A]. Proceedings of the 16th interna-
tional conference on Supercomputing ( ICS02) [ C]. New York:
ACM Press, 2002. 84 -95.

[3] GKANTSIDIS C, MIHAIL M, SABERI A. Hybrid search schemes
for unstructured peer-to-peer Networks[ A]. Proceedings of the IN-
FOCOM[ C]. New York: IEEE Computer and Communications Soci-
eties, 2005. 1526 —-1537.

[4] LIANG J, KUMARR, XI'Y, et al. Pollution in P2P file sharing sys-
tems[ A]. Proceedings of the INFOCOM[ C]. New York, USA: IEEE
Computer and Communications Societies, 2005. 1174 —1185.

[5] BLOOM BH. Space/time trade-offs in hash coding with allowable
errors| J] . Communications of the ACM, 1970, 13(7): 422 -426.

[6] BYERS JW, CONSIDINE J, MITZENMACHER M, et al. Informed con-
tent delivery across adaptive overlay networks[ J]. IEEE/ACM Transac-
tions on Network Parallel Distributed Systems, 2004, 12(5): 767 —780.

[7] BRODER A, MITZENMACHER M. Network applications of bloom fil-
ters: A survey[J]. Internet Mathematics, 2005, 1(4): 485 —509.

[8] AGRAWAL D, ABBADI AE, STEINKE RS. Epidemic algorithms in

(91

[10]

[11]

[12]

[13]

[14]

[15]

replicated databases (extended abstract) [ A]. Proceedings of the Six-
teenth ACM SIGACT-SIGMOD-SIGART Symposium on Principles of
Database Systems[ C]. New York, USA: ACM Press, 1997. 161 —172.
MOSK-AOYAMA D, SHAH D. Information dissemination via gos-
sip: applications to averaging and coding[ EB/OL]. http: //arxiv.
org/abs/ cs. NI/0504029, 2005.

KERMARREC A - M, MASSOULIEL, GANESH AJ . Probabilistic
reliable dissemination in large-scale systems[J]. IEEE Transac-
tions on Parallel Distributed Systems, 2003, 14(3): 248 —258.
JUN S, AHAMAD M, JUN XU. Robust information dissemination
in uncooperative environments[ A]. Proceedings of the 25th IEEE
International Conference on Distributed Computing Systems
(ICDCS05) [ C]. Washington, DC, USA: IEEE Computer Socie-
ty, 2005. 293 -302.

GANESH AJ, KERMARREC A-M, MASSOULIE L. Peer-to-peer
membership management for gossip-based protocols [ J]. IEEE
Transactions on Computers, 2003, 52(2): 139 —149.
JELASITY M, GUERRAOUI R, KERMARREC A-M, et al. The
peer sampling service: experimental evaluation of unstructured gos-
sip-based implementations[ A]. Proceedings of the 5th ACM/IFIP/
USENIX international conference on Middleware[ C]. New York,
USA: Springer-Verlag, 2004. 79 -98.

AWAN A, FERREIRA RA, JAGANNATHAN S, et al. Distributed
uniform sampling in unstructured peer-to-peer networks[ A]. Pro-
ceedings of the 39th Annual Hawaii International Conference on
System Sciences [ C]. Washington, DC, USA: IEEE Computer
Society, 2006. 223.

GANESH AJ , KERMARREC A - M, MASSOULIE L. SCAMP :
peer-to-peer lightweight membership service for large-scale group
communication [ A]. Proceedings of the Third Intemnational
COST264 Workshop on
(NGC01) [C]. London, UK: Springer-Verlag, 2001. 44 -55.

Networked Group Communication

(EBF 2577 W)
Zy ) n IRFR R FMER A5 T , Paillier 254 BA
RIFHZ 2R,
3.2.3 PATEFEH

3.1 PR AT A, UM R BT I AR R, AR B R T
HTEHT 4 BB 5 K Paillier i 7 B %N/ %% 2
B R BRI TEE 6 3EE A 7 IR Paillier % B LK
/s g, B R R E M ER ZREH R E R
HILE A FRABMEME R, B E RIS AN

4 B

=

AR SCAR H 0 T R 28 2 B 2 A s B 7 2 AR
TR E A% 2L I R TR TR AR Z—
RN BEABRRHPITHER, HEEEREMITTERREY
HEEY, B T B R 55 b BB B S M E
BT Paillier IN#F 3R 2, HAl 3 77 Bl il A T HAB R IR 252
P A .

B2k :

[1] GOLDREICH O. Secure Multi-Party Computation ( Draft, Version 1. 4)
[EB/OL]. http: //www. wisdom. weizmann. ac. i/ oded/pp. html, 2002.

[2] YAO AC. Protocols for Secure Computations[ A]. 23rd IEEE Symposi-

um on Foundations of Computer Science (FOCS)[C], 1982.160 —164.
[3] GOLDREICH O, MICALI S, WIGDERSON A. How to Play Any

Mental Game[ A]. 19th Annual ACM Symposium on Theory of Com-

[4]

[5]

[6]

[7]

[8]

(91

[10]

puting[ C]. New York: ACM Press, 1987. 218 -229.
GOLDREICH O, MICALI S, WIGDERSON A. Proofs That Yield Noth-
ing About Their Validity -or- All Languages in NP Have Zero-Knowl-
edge Proof Systems|J]. Journal of the ACM, 1991, 8(1): 691 —729.
FISCHLIN M. A Cost-Effective Pay-Per-Multiplication Comparison
Method for Millionaires[ A]. RSA Security 2001 Cryptographer’s
Track at RSA Conference, LNCS2020[ C], 2001. 457 —471.
SCHNEINIER B . Applied Cryptography : Protocols , Algorithms ,
and Source Code in C[ M]. 2nd ed. New York: John Wiley & Sons,
1996. 334 -340.

PAILLIER P. Public-Key Cryptosystems Based on Composite Degree
Residuosity Classes| A]. STERN J, ed. Eurocrypt'99, LNCS 1592
[C]. Berlin: Springer-Verlag, 1999. 223 -238.

BRESSON E, CATALANO D, POINTCHEVAL D. A Simple Public
Key Cryptosystem with a Double Trapdoor Decryption Mechanism
and Its Applications [ A]. LAIH CS, ed. Asiacrypt 2003,
LNCS2894[ C]. Berlin: Springer-Verlag, 2003.37 —54.
CATALANO D, GENNARO R, GRAPHAMN H. The Bit Security
of Paillier Encryption Scheme and Its Applications[ A]. Advances in
Cryptology — Eurocrypt’01, LNCS2045[ C]. Berlin: Springer-Ver-
lag, 2001.229 —243.

CRAMER R, SHOUP V. Universal Hash Proofs and a Paradigm for
Adaptive Chosen Ciphertext Secure Public-Key Encryption[ A]. Ad-
vances in Cryptology — Eurocrypt02, LNCS 2332 [ C]. Berlin:
Springer-Verlag, 2002.45 -94.



