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Improving the Performance of Payment Mechanism Based P2P
Application with Altruistic Nodes

PENG Dong-Sheng LIN Chuang LIU Wei-Dong

(Department of Computer Science and Technology, Tsinghua University, Beijing 100084)

Abstract  While using payment mechanism in P2P resource-sharing application encourages users
to share resources in exchange for better services, the disadvantage is that the user's ability to
earn money is unbalanced such that some users can hardly get services. By introducing some al-
truistic nodes to provide the guaranteed services, the availability of the network can be improved.
The performance of the network with altruistic nodes is modeled and analyzed using queueing the-
ory. Parameters of average request waiting time, percentage of the requests served by altruistic
nodes and ratio of the altruistic nodes are formulated, which can be used as guidelines to the sys-

tem performance evaluation and optimization.
Keywords performance analysis; queueing theory; modeling; payment mechanism; P2P

M DTk, HRTAR 2 2 B0 1 A L BEAIS L an 5%
VL EE 5 ISP PR B B BB P R K A5 1 45
P2P i 1T A T P Aok i 2

P2P BRIz 4 v — A W 2 s AR T SCAT ML — 288 R Rl J5 . B R 2R
SUFNERME 5. JCRA T ORI CAAMF L MY S B LR M S IR ORI S R 5
AU TERME Y SR S T DTk T IR BRAERB S AR AT S R IR AR OGO X RP AL A AS A BE B 1k
UF B PERE. QR B S Y B B FLE Sk g S ERE Y R AT O R A L R K AR R I 4 R A IR 55 g
SR GRUE L P2P R A T R RE AR T L T A 01 RS BR B3 58 Zy Wk 2 o DT 4 e T A

1 5]

T

e B 1:2007-01-10; Je KGR O H 9. 2007-11-11. A 3 [ R 1 SR RE 22 5 45 (90412012) F [ 5 JL-b =7 1 4 LRk 0F 58 %
TR0 Wi W1 F 9 L 300 42 (2006CB70830 D) W Bh. & 4, 5 1975 4R A HAF I8 A, R BWFIE 07 10 O 15 AR 45 3 L ) 46 % 4. E-mail: pds04 @
mails. tsinghua. edu. cn. ¥k 8, %, 1948 4E 4, 07, 28 S L 3 B AT 55 908800 TH B0 ML RO 4% bk BEIE Uy 22 B HE B L BE ML Petri X B I3
X BER Y ,1968 4FA Tl Bl #02 , FZRFIT 07 1) o 0 45 11530 0 45 i 45 o



954 it "

Hl

AL
-

i 2008 4F

SR 3 o AL i A7 SR 7 A Jey PR — Jy T 5 AN
B BEIR A RE R 8 B A BRI 2 A P 2
F LA B B 5 A 4R 1 A OG I AR 5 th AR By
G, A5 AT L P RE I o B IR 55 DA T AR A5
Jt s B BT T A P R B R TE A IR 55
—J7 ] TCIe A T AR 2R R 3 S 2 T X Aoy 5K
Refg WL T2 22 O &M » N4 rh % W 77 7
— W TC ALY A

AR S — O b R BRI —E Y
TCARLTT R AR AL AR AR 55 DR B L T A 9 AR e AR AT
AR 55 A B ARAT AT A IR 55 1 AL AR A Ao R
e B R 55 1 R T SR A BB DT AR AIE TS L T
PETE T4 0 B AR R RE. 5 2 BT AT LUR L 5
ATCFATT mi A 23 3 BOH IR 55 40 9K i 2 38 31— Fh

AR 3 LA SR A5 1 I R) 4 R M e PR Al S 500 R
HE BA 18 B 38 %0 3 B 5L T S AL A TG RA TS S
Do 28 1 FH SR AT R 43 T, 4 1R R G0 0 oK T 3 4F
TRp BoF [] DA B 45 52 265 TG AL 19 50 R 8 3R L 491 R e A1 B
R 45 B 0] f R BOE 28 0 A BRIE X6 51 TG RA 1 A5 %
TS A HLD 4 X 28 7 A R HEAT T A

A SCES 2 YRR AR G A 5 3 T A AR TR
WEAHE BB AL 55 4 15 X A TR A5 R G AT
BB Ar BT 5 5 5 T2 WA 7 R A RO s TESS 6 1Y
o5 W B85 8 S s

2 HEXHR

WFFE B AE 42747 Ry 3 3 A7 A6 IF B
Wi P2P R FH A0 2 J 2. SCiik [ 1] & BL#E Gnutella
W 2% Ff 85 %6 (T s AN AT AT ST K . 1T 50 %6 1Y ok ke

Bt xof R I B0 B2 2 B s AL . eMule®
BitTorrent® % 2 ) “ Tit-for-Tat” i) H F] J7 = 2k
S A BRSNS T A X R R & R AR
385 G 0. A5 2 A LI TEARU (o 5T ik b %2
R P AR A i 1 4 J 15 25 DT 1L B 8 AR 75 B 4
4 1R 55 3 A BIL ) A7 A8 1Y [R) 22 XE LA B {8 Sybil
Attack™™ Bty BT R RE IS 1 HUE 24 1D R A
AR 2 Jm A5 5. o — R WL 2 >R kg #0652
A SCASF AL P P Jd e 65 IR 55 4R B BT T L A RE ) 3K
JIE 5 1 IR 45 . KARMAM $2 77— Fl 43 A 203 A L
il s B BES DR UETT 558 5 W 58 BE RN A . 299K 3¢
A RIL T ) A A7 A 2 RA 28 T 2 o 118 3 3 A1 T 4 [

SCHRES T rb 1 MR B 2 4 AR 5 T A 1 52
AL A PERE A TR DRAIE— & /Y 52 T L A e 2 T
JURCREIN S 9 2% BE A 1k B — S ROR S 10 A A 2 4.

SCHRLO TP AR 4 th T — B 2810 1 O ok
P2P [ 4% 35 {36 il 11X 73 A 55« B E BT kB 22 19 11
JUARICE Z2 (9 iR 55 9% IR 9F BB 98 A 2By 1k 45 AR
R BLR . 3K XA SCA i 2 1E A

3 g &

3.1 HBERIEZ

P2P SCATHLHI AR RAR 2 . o T Tk, 43
fiaE P2P ORIk =2 ni A ep ok AT Gn R ML

(1) 2R I REAUALE T A1 A 52 T8 =0;

(2) TR A NS B N30 ) A 52
Bl 1, B 53 mhEom 1;

(3) 5 RS AR AT 57 T A RE A T 203K 5

(4) R Ak 34 25 L 28 W% 27 v i) s D OE 45 1Y 1
B s PRAEZE Ty 1R HEAT 5

(5) 5 g NTCRL Y R 3OS0k AN RS A 92

IR A0 0 AR
1) 45 SRR S5 1 B 1 M e R 1 35 1 256y
A TR AT R 1

(2) BAT s 2 HEeHA M A 52 L.
3.2 HEBAEEY

FE ST AL 9 5% 5 e =2 0 o, W A0 T R
B M4 AR 55 . W28 8 SK T 37 5 s e
e Jiv 5 Mk 55 %5 2y i T IR 55 46 2 T DR Y. G I AT DAAR
BN H K Ry Bk F w4 T 2R 55 R ik 55 .
PRI 4 503 R 5 R 45 P HE BAG8 BE R a) L3RR A
Kl 1 s g .

A
E—

\/

> (1
N

M

P 1 ST HL G 52 0 P A HE BAASE 1
PN BA B EL AR S 0k 75 B 55 o e R 3 SR BA B 2 T
B BRI B 1T 52 T BA B B9 B R R Sy ML g A I
RS A A LA R L AN AT 2 .

@ eMule Project. http://www. emule-project. net/
@ BitTorrent Inc. http://www. bittorent. com/



6 4 A R TCFANY 3 A T ST AT AL P2P v TRy M fE 955

M
K2 fa L HEBABE R

BAS A BE Sy O 78 747 1 AR IBCRY B 15 B A7 2 Wl 5
BAIICBE Ry O~M—1 IR 204 1 1R
B 5 2 BASHC BE = M I 375 755 50 37 oK B3k I
WA IR 55

XAE R A B AT M/ MY/ T8 B SK i . BA
KRy n ERSAE AN

P,=p"(1—p),
A
Hrr, (0:;.

AR SCLL— A7 5K 33K 23R4 AR 55 19 7 249 S 15 i
]V A P RE S HOR #E4T R GEVERE 20 Hr. X T8 40
SRR AR 5 H A B AR LT T 14 - 24 1 (8] S

E[¢] :2 MP” ,
=M H

K 15 2
Ez-[ﬂzz Mp”
=M H
l—p e
- (n—M+1)p"=
2 ZZM ? A

4 MAZFRT REHRRESH

MBS HE BABE SR iR 753 B E, (o) a3
T 2R A5 o I 1] 55375 5K B ik 38R A LA K i g I 55
WIRETT o BEDIME G, AR 55 RE T o 519 5 A B 0 B¢
PR ZEH AR 5 P 2 B pe<<A 1 B0 3 2R
E, () Ry 8, X 2645 g 5E B 19I55 RE 1 A8 2 LY
R SR R SR W 4% Hp 77 AR TG ALY A RE A5 £ 1t
FEASHY I 55 PR Bt AT TSR 700 B AR SR 3K
AT 2 ey I 45 11 28 1 Al 55 178 e

ENERE PN S E R TSI TR B S A N R e
SR 23 BC LU 91 5/ S 29 25 A I J) 0 A7 SR A% L 9K
Ja FEAR E WY IR 55 RE 1 o0 A B e Ak B 4 S R G
JRy B ¥ 25 25 AR I 8] 35 SR EE 51 93 G B s B TG
FAT G FE B AN B3R 42 R 280 [ I 20RO &
4.1 BATRSH

HEAE Y A SR 4 A5 KA I AR TSR 37 5K 19
- 249 S5 o B (] i L. TR DAy ) 2% R A A TG AA T A BRI
A A LK — 03 i 55 £ 52 4 sk T R, 53— E
it [ YR 55 o

ASCAHE M=0 H R B R 08 SR
6 (1 A7 5 A — AR 10T A 7 S BUIR 55
MRS T ST B L= L MO0 IR 24 32
R .

B¢ 82 JE R 15 R 06 R 55 ) 5 R R
(IR 5 5 5 T 15 4 B R 5 B 1 e
i R 95 A TR a5
T,

I L R i B« SR B ik
FI TR R - 1) 45 o 6 18] f5 S

JO, = ;=0
B

iE .
TR B Ay B R o i R i A 2 IR 5

BB TR RN B, L] = i

O AT A0 3 SR A - 35 S 1 ) S T 0 B A
T ORI - 25 2 R I (] g

a;
T"ilu,-—a,-/\

frap, 0=l 0se<l
N =
i /li_ai/l>0 Q’,‘<%

N TAE T/ 0 BEAGRS SR o R A -

+ (1—a)T, (D

Tx/: L 2 X/li)lith H Z—T(:O’
ﬂ_/\)_ XM (g —ayA)
Ay
e 1)
W= T ETNT. T2 (“—f T,
Hi bR 2 o 55 1 T A
_ M 1
ay = /1 (1_ ﬁ) (2)

KO, XD &MTF T/ >0, H itk T, 7 oAb
BUSHIME S 3 H 24 a,<Zay IS T, BT 33 05 Y oy <

@ <EI T
eI R
(1) 8 g1, = o WAL 7 g1 e B

NI NS 1 s .
] 328 KL 7R #i>ﬁﬂd‘$1}§]:@§i;



956 it "

Hl

i 2008 4F

5

1
(Z)E/lleu/:?*u#i:o H;J"O(M:O;E Hi =

1

4T?

SEG A AUA AT DU 0 2 (D) 35 B R @
118 A

(D € [0s p I A @y = 0, T, 76 a =0 B HUAS
e/ MHE 5

(2) 1, € Loy s o JBE 0 Y BUETE B R [0, 1], T,
TE @ = ay, W} BUA5 fe/IME 5

(31, € (pry s+ BE oA a1, T, 7E a =1 BHEL
15 fe/IME.

He PR 1A Sy BT T A 2 5 BRI HEYE.

MG P 1, 0 DA — 215 Y 0 iR i i e
XSGR )R EEE 1 R @ EHARA SR (D, B
Hn] 3

1 A
#’,7A+27ﬂ+ +,If<HTJ‘,0(M—1

= =0

T,
T:Ji(AT‘_( Vlj’Ti’_l)z)’ /“/1>#i>#/

1 1
pwi—A

N B3R Hr el LU Y B RO AN 2 8 A
TR ARAR ST 45 TOAL 1Y A T 5 A 2E L TR AR B
(B 55 RE T e 8 $ S0 AE ) X BE L) o0 0 1 2 199
SRAFTS I ] drg . T A ARl G kA S U e i 2R
GEFN B — A H L
4.2 REEHNRE

BT TR 2 2] » e 2 AR SR B R 5 R 4%
9 B P A Tk A 3D LR R A B R A
DR 2R % DI AH 5 ] Bt 37 3R B L AR OC . A SO
B R Yo A B 1R 0 A I DR 2 FRATT B S
eI IT 1.

BE e R B f R IR 55 BE DL WYY SR 55 BE
3 A 1 5 BE eR R

1
f@»—{ﬂ

0,

=y

/12/1;20

i =
4.3 REMESH

S5 T U R 43 T oA ORI B T R T E B
P 1) bR K5 LA B I 55 68 7 1 43 A o AT RLSK A R R R Y
P R GG R RE 2 8. - 1 45 5 B 1) 03 5K 43 BT
o9 o DTS AT LD WL £ B2 R € S F 50 JC A 19 s %)
RGN,

(D) P ERERf ] ECT)

E(T) :J T, f () dp,

[1+J%<AT(—(Mﬂ)ﬁdxxﬁj,ﬁdﬂi}

“ i

[1+ (TL—%>(/4;Z—#,)+

4T, , 2 = T. |, , p—A
( 5 */zf)*7(#/?*#7))*1“(#,‘*,1”

>~‘>—A ‘g:‘»—l ‘g:‘»—l

(3)
(2) YA L TEARTT AT B IE R L) E(O)

EW®) =1 —ja,fm m

3M3ﬁwﬁw%f§¢mﬂm+%w>

1R 4 50 4 (B 2 5
SRS A ECT R ECO) 4 31 F 4 I

MRl E(T) W8 T BJEEM,EQ0) fE T 8§
i .
4.4 TR B LB

F AT B 45 0 T 7 7 1 A
W 2,

T TR AT IR 5 B3 e, P 115 A58
g N TSR Ay 7, 3248 4 T B 1Y 5 1 R 1
1% ECO) 385 K 5135 R 25 66 4 R DA A6 25
A 0 FEHEBA G FI 8 57 » 753K 745 48 2 ] T
E(®)NA EW)

r_  Np y "’
‘T INg—EMDNA~ Np(r—E@p)

SRR TCALT R LB 7

_EWp )
= <1+\/1+NE(0)AT(.>'

) 45 BASEAR A (N AR O i B fifk oy v~
E@p.

Y SN B R] BE S B0 T R B0 L (H R 1
LA EO 3G, I S TR Bt T4
JE— B, EO R Y #iE.

PO T A I S N7 T N
E(D,EWF v i FRE 2, v] %k 7 48V 5e 80 153
Br #ET N R AR — 2 BIR S %

(1) #7 SRS O e i 55 1 (8] T, w] AR 48 E(O) A
¥ A AT JCRATT A e B

(2) BAEAE LB Ry v W TG R A AR v 3R




6 4 A R TCFANY 3 A T ST AT AL P2P v TRy M fE 957

ARG EAE R A L] ECO) o 33— 23R A e (A i IR
Zta] T, g lat ECT) Fefil 2 sk S 2 25 ).

5 REIGHERELLIR

5.1 &~ 4l

R BAE P2P SO SR 0 FY b ST 34 Ry
IMByte, 7 & P35 50s e — T #E K, 9 a8
S0 s K 1 IR 55 fig 7 52 BT I 2%t 9, 1T

CESPSIEES SURNIN
B BEAT A= 50 = 1 RRASR (D RIS (D)

AL AR GE T 2 AF 1 I [R]R R 58 45 O RA 1Y R I R
EAUIPSEW

E(T%:l+(ﬁAﬂoﬂpp*m)+2mlyT&p?*ﬂ?)
—25ﬂ@d-#b4ﬁn§i%:i,

H@zg@%&f*ﬁﬁf%w%wﬂ+m-

o= =g (10,1425 ).

B3 g5 T ERES B &R K. SE /S i
YA AR R TR ECTORE T A8 b i il 28 5 1
LRAA 1 AR BR A R AE 4 TE AL YT A I SR HE
EO R T. 22y k.

AUBH (DEMOWK TR, EO N T, 5
PEWE 5 (2) 24 T.>>20s BF, 90 % LA b (938 3K B 75 45 ik
1R T S8 B, $8 38 45 To AL A5 T K H g b TR e
MR 83405 (3) 24 T.<<5s W, 32324 ToFL T H 0
T SR RGN, R G0 - 359 5 AR B [t U SRR s B
TCRL T A IR 55 fig 7 A R P T

\ —E(T) -~ I-Z(O)‘

E(T)/s
o~

0 10 20 30 40 50 60

K 3 ECDM EW) 54 RERR R T, & K
5.2 MHEELER
5.2.1  SICICATHUE P4 PR RE Y HL R
WA TR 5 BRI SR - R R T, <<

60s 75 T A AL i 19 2% v, e A 3 oK 42 28 45 TCFA TS
FLEW =1, T LRI S bl y=~2% ;i in il 3,1
K I SZ AL 48 AL 2% X< 0. 0332 0. 66%0 1Y
TCRL T AR RE AR UE , HLiE K V- 3 S5 R i (1] 29 4 655
W T, <<5s, fr s TR S Eb ik 4. 4%, . i K3
SERFEF R 292 2. 7s. PR G 3 T S AL A oA
i ToARL T A A RE AT AR 3 SR T Y A R R ] L O
LA R REAR KT TERATT A5 1 A
5.2.2 5 RACATHLEIE B AT T FA Y A 4% 1 Ak
Y HL AR

FAE TR, a2 A TCARY S g S T
T TR R AL AR B 3 SR BT A AR AR I ) Dy
Hrr,a LR IRGFRE I REBRIE T, <<T. 55 1F 1
I R R A 1 — o S 2 3895 K 1Y el 43 #r Al

e (Da=0 .4 T :#ié. (= s T R
1

LA ECFR A TR ;s (2 a=1,AT.=
1

m»gl p =g S TG R RS MRS (3) Y

o= = o= (= ) BB o R

RIGEFFR B A S TR S . 286 . vl LIS
HBH TR SR R ERRR ] ECT) y fl &
FEIIE R He il E (O) i a2

1

E(T)wzi1

T.

T .=

F;V+anxp—A»],

Ewu:%+ﬁ;

B 4 A FBEA TGRS Y F B s R Sk
FERINATC AT 5 0 1 0« R 4R R WA TC AL 1T A5

TN TEFA T KRG DL
- WATTE R RIS B

o oo

E(T)/s

0 10 20 30 10 50 60
T./s
(a)

TN TG RA 5 25
- AR AU B

>

40 50 60

K4 AFEA LT S ECDFR EWO) B



958 02 M S VI R - ¢ 2008 4f
AL B () SR PR 45 R Tl ECT I ECT) 2005. 666, 118
2 \ e > S 2] Hardin G. The tra f the ¢ s. Sci , 1968, 162
H‘Jtt%ﬁ@»@(b)jﬂ%x@ﬁjﬁiﬂ\%,ﬁ E]/‘JTFJSRI:K'WH [2] ardin G, e tragedy of the commons. Science, 1968, 16
(3859): 1243-1248
0 | ECO) 1y ot '
E( )ﬂ‘:ﬂ%ﬁ H:,WJ E( )N EI/J [:EK [3] Kamvar S D, Schlosser M T, Garcia-Molina H. The eigen-
N Ao
Xd‘ ttﬂ%ﬂ s (D EW) Gl E<(9)N HEH%?‘%Z'KE B w'l!‘ trust algorithm for reputation management in P2P net-
%%ié{ﬁ\%ﬂ%jﬁ‘ﬁ E‘Jiljﬁz;k tt{ﬁ”*ﬂi&ﬁﬂﬁ%[\%lﬁ Bﬂ‘%ﬁ works//Proceedings of the 12th International World Wide
%ﬁ E(J )Lﬁ ;k It ffﬁﬂj{ﬁ*ﬁ /%@F L HR ll‘idﬁj ,':5\ %J %”j’iﬁ%%//l\ Web Conference, WWW2003. Budapest, Hungary, ACM,
FR S IR TSR AR e -
. . NS 4 iong Li, Liu Ling. Peertrust: Supporting reputation-base
It EO s s (2) ECDB R T ECT) . H Nt ‘ Iy
trust for Peer-to-Peer electronic communities. IEEE Transac-
Viranlkrs N puyas N by il s
%:Spiéj 4‘;1% ETJ‘ Ii1] HTJ‘ » HU %‘j\j%ﬁlﬁ*#{% ETJ‘ [F] E,:J —T'Z tions on Knowledge and Data Engineering, 2004, 16(7):
B G AT AR SRR B P S S5 I (] 843-857
Jﬂ:ﬂ‘[y\ﬁb{j Eﬁ%l/\//l\ﬁ%ﬂ:‘[\%layﬁipﬁ [5] Song S, Hwang K, Zhou R, Kwok Y K. Trusted P2P trans-
%T# H:J_ I‘ETJ i ﬂﬂﬁ% Hd‘ , ﬁg 'fgiﬁjfﬁiﬁ }JK %E%fﬁ‘ﬁ% 'K%.’i actions with fuzzy reputation aggregation. IEEE Internet
. . Computing, 2005, 9(6) . 24-34
{ FARAT K, B R 2% N FH g e
E/J H&% ’ﬁﬁxiﬁ,ﬁﬁ{jlﬁj{ }J\ﬁﬁﬁm n %EFHE/JT [6] Douceur J] R. The Sybil Attack//Proceedings of the 1st In-
FH‘I?E' ternational Workshop on Peer-to-Peer Systems, IPTPS
2002. LNCS 2429. Cambridge, MA, USA, Springer, 2002
6 HERMELTIE 25
[7] Vishnumurthy V, Chandrakumar S, Sirer E G. KARMA: A
sec onomic framework for Peer-to-Peer resource sha-
A . 169 P2P %“”it‘fi : secure ec
!ﬁ— XT Jhﬁ = ﬂ:jz/ﬁ‘ HL %J E/J 7% 0? 4 ¥E FH ring//Proceedings of the 1st Workshop on Economics of P2P
- A= ab SV S =y =N H,
I:F‘ﬁﬁ H ‘lf_?‘ gii’fﬁ: H&% Hbjj A iq{ﬁ]‘ E/J I Mﬁ ’ ZIK jCj:I H:I' Systems, P2PEcon 2003. Berkeley. California, USA, 2003
T I ATCRATY s B A B A iz 55 £ I 17 i i JEL 2. 5l 1-6
ﬁ‘%}fﬁ j’—j”i Miﬁ}ﬂﬁziﬂ:ﬁ? @Eﬁ; , % Eﬁ:}»*ﬁ T /2% gﬁ EFI ﬁ% [8] Friedman E J, Halpern J Y, Kash I A. Efficiency and nash
SREF‘i&j%?# Bj. I\ETJ R i%}‘ ﬁ@ﬂ I fﬂ *ﬂ :laEli,fE& H&%{% IS% H‘j‘ C:ulllb;}a in a scrip sfystcm for PZP1 networks//Proceedings of
the 7th  ACM Conference on Electronic Commerce, EC-
i ] 1 R R B e b TEEI
I 2Z 1] ) bR ER A5 LA &ffjﬁ CPEY @ (EES ?H: *f 2006. Ann Arbor, Michigan, USA, 2006 140-149
H T SCATHL 0 R Ge vk B o AT MR SR — 2 1Y [9] Ma Richard T B, Lee Sam C M, Lui John C S, Yau David K
;FElﬁ %E:)Z %E@ﬁ%fﬂﬁﬁﬂ T?’f{j&lﬁ@ﬁﬁi‘@ Y. A game theoretic approach to provide incentive and serv-
}'E"‘éjz E@Ifﬁ%%ﬁﬁ%?ﬁi}i [X_XJ é%}ﬁl}ﬂtl:%/@ E’JH[Q% ice differentiation in P2P networks//Proceedings of the Inter-
%%ﬁm’fﬁy}]/}_‘]%%ﬁ EI/‘J ﬂiﬁﬁﬂé%*ﬁ%“\ é}ﬁ‘@ ﬁlé [/y‘ &b}l;% national Conference on Measurements and Moc:{elmg of (,o:f
. Systems, SIGMETRICS 2004. New York, NY, USA,
v pa= M X AR \Efﬂn puter
B T 9T M X 55 HE R B . e Simens
[10] Lin Chuang. Performance Evaluation of Computer Networks

b

=z

Z x W

[1] Hughes D, Coulson G, Walkerdine J. Free riding on Gnutel-
la revisited: The bell tolls? IEEE Distributed System Online,

PENG Dong-Sheng, born in 1975,
Ph. D.

interests include trust management and

candidate. His current research

network security.

Background

This work is supported in part by the National Natural
Science Foundation of China under grant No. 90412012, and

and Computer Systems. Beijing: Tsinghua University Press,
2001 (in Chinese)
OV S HL I 2 Rt AL R S PR BT A, b ot T AR K
F Ak, 200D

LIN Chuang, born in 1948, Ph. D., professor, Ph. D.
supervisor. His current research interests include computer
networks, performance evaluation, logic reasoning, and Pet-
rinet theory together with its applications.

LIU Wei-Dong, born in 1968, Ph. D. , associate profes-
His current research interests include grid computing

sor.

and network QoS.

the National Grand Fundamental Research 973 Program of
China under grant No. 2006CB708301.



6 4 A R TCFANY 3 A T ST AT AL P2P v TRy M fE 959

This paper focuses on the payment-based incentive
mechanism for P2P application and its performance analysis
and optimization. "Free- riding" is the most common mali-
cious behavior in P2P applications which degrades the availa-
bility of such systems greatly. Incentive mechanism is an ef-
fective countermeasure to this problem which encourages end
users to share their resources in exchange for better services
from others. Distributed payment mechanism, which imitates
the economic behaviors in our social lives, is widely studied
because of the similarity between P2P network and social net-
work. Most of the related research works focus on implica-
ting payment mechanism into the distributed P2P environ-
ment and eliminating its inherent defects such as deflation and

inflation. Little literatures concerned with the performance

analysis of the payment mechanism.

Research interests of this group include QoS and per-
formance evaluation of computer networks. In this paper, the
authors model and analyze the performance of payment mech-
anism based P2P application using queuing theory. As to the
disadvantage that the user’s ability to earn money is unbal-
anced such that some users can hardly get services, the au-
thors introduce some altruistic nodes to provide the guaran-
teed services. The performance improvement is analyzed. Pa-
rameters of average request waiting time, percentage of the
requests served by altruistic nodes and ratio of the altruistic
nodes are formulated, which can be used as guidelines to the

system performance evaluation and optimization.



