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Abstract

In order to suppress the “free riding” phenomenon in P2P networks and improve the service qual-
ity of P2P networks, the requesting nodes are divided into high priority requesting nodes and low
priority requesting nodes. A preemptive priority M/M/c queuing model with negative customers
and asynchronous vacation strategy is proposed. The steady-state distribution of the system is
solved by quasi birth-and-death process and matrix-geometric solution. Through numerical expe-
riments, the change trend of system performance index with system parameters is analyzed. Fi-
nally, the personal expected return function of two types of request nodes is constructed. The re-
sults show that the personal expected income of high priority requesting nodes is higher than that
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of low priority requesting nodes.
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1. 531§

P2P R4 —MAMRNRR, MHBEEATER RS [1]. & — MM T 4 0m 7 s T 5 R
NGRS, MAREF . BA A0 3SR FRIEE FRHE. P2P REuA £ R,
FEHFRMB AR K CHLE, SFEILE J8E. T EMYME. 78 P2P R4+, HTFH
RGN ARG S SR BEUR, AT TR L BRI IR R g R, fEARZE P2P R4, K
FOM AR B, R RGP IRBGE S AN IR [FUE A e R 5 i, FRONIE TR

LIRS T P2P W& A7 (48 %24 . Handurukande 25 A\ [2]7E edonkey 32E47 O BR B 204
H L K2 80%I1 X 5 AT P4 4211 Adar 5 A [T AF 7t 45 SR 0, W25 259% % & 77 #2445 T Gnutella
H 2] 99% VR . Ak, Asvanund Z5[4) K BILAE Gnutella 0.6 AEAEFSMEAETN G . IEFE LK T P2P &4;
IR (e, IRl T M HNZE, SERAARE. FGiHEdE TR, 7E Gnutella 0.6 H, 25%[1 1 2
PRALT KZY 99%I1 B IR, 79 R ATk 1 b AT A FE 2 1 SO [5] - T0% X 4 RURR AN AN FL S AT AT ST A
250% %45 p PRt T 99% 1 I 2% A iy R [6]. RIML, N TR P2P MRS R, LA Rl
EEATH.

HAl, V2548 @M SR T B ORI ITR . Shin S5 N[71HH T —Fiid FH 1 S i
T-Chain, T MES53% 2 MEAE. T-Chain (E&1ERCVEGITERT, HRVFHERE R AT — AN
WO EAE RN 5 — 05T T BRI gt T 2 538 Z MG, IF BT DURZS 5 Hid 57 H At S H
P, Oualhad 58 A\[B14&H T —FhJE T A A MR IR /AL T . NEER S IIT Rt 17 Ik # i,
[F) B 19, AR A B AN G P 74 i 2 ] ) A8 B AL 1 — 5 (1 PR R . I E 4 | IR X 4% R [RI R BT T i 42
Alotibi 55 A [9F& H T —F 5 FH 751K B 1 P2P W28 Hh (KI8T 2238 o 12 R A FH 2 T A0 G 2 48 242 2 A
SRR AIABA TGS, FFiE I R T B e PR A e S AR T i, DA ABATT ) R B )

AR — T R AR SR R S5 1 S R SR PR AR AT o AESCBRBI A, 18 SR AU ok E v] 4y
IR S i SR AT p A e e v SR T s R SR i SR T s AR e S SR IR SS,  DA R sk
MERARSC G RAT B A N RaS, SR B M IB T IR EME. WHFL P2P W4 B i Al S D AR MR 14
HALSE MIM/e HEBMVBREAY, 57 T — A = 4E I 2Em) 8] Markov FEALEEAY . FIF QBD ik F2 AR JLAAT fif A4
R VERETER, 53] T HEBAB AL RS A, s BUE S T T SECRAT P2P 4 RSk RESR
PREIEEI o 58 ST AN NG ERE,  FEVEAN AT T PR RTE SR SN ARG
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Figure 1. Node dynamic grouping diagram
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3.2. BB AT

321 RESHBENH
B L, (1) FERAEI I RS20 SRR, L, () R FEmT 20t AR5 SRR, 3 (t)
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{(L(D).L(t),3 (1)), t= 0} &/ =4k Markov i #2, HAREZIN
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b jo=min(c—j,i)u+s,
b« =min(c—k—ji)my+el<k<d.

4) Fi+j=c+l,
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3, =min(c—k, j)u,+e, 0<k<d,
b jo=min(c—j,i)m+e,
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3.2.2. BERESH
FHARRE Q HIZERI T, Markov %{(Ll(t),Lz(t),J(t)),tZO} B~ MU RS F(QBD). 24 Markov
FER (L (1), Ly (), (1)) £ 2 O TERCIENT, HLAa& A%
iy = iMPIL (1) =1L, () =13 (t)= j}.(i1,]) eQ
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3.3. MHEEIEHR
MR _E 3R M n] UG 25 BE R A
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Figure 2. Average sojourn time E(Wl) of free riding request nodes
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Figure 3. Average sojourn time E(Wz) of cooperation request nodes
3. AYEERS EH T A R 8] E(W,)

Table 1. Average sojourn time E(W,) of free riding request nodes
F 1 BEERERT SR FHEERE E(W,)

0=0.4 =06 =08 6=1 0=12 0=14 0=16
d=4 0.7197 0.7027 0.6900 0.6805 0.6731 0.6674 0.6629
d=5 0.4917 0.5291 0.5557 0.5740 0.5867 0.5958 0.6026
d=6 0.4733 0.5143 0.5413 0.5589 0.5712 0.5806 0.5880
d=7 0.4558 0.4953 0.5218 0.5405 0.5549 0.5666 0.5764
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Table 2. Average sojourn time E(Wz) of cooperation request nodes

= 2. AEERT R R IEERTE E(W,)

0=04 0=0.6 6=08 =1 0=12 0=14 0=16
d=4 2.1518 1.9301 1.7361 1.5697 1.4276 1.3062 1.2018
d=5 1.4651 1.4246 1.3602 1.2882 1.2163 1.1476 1.0833
d=6 1.6501 1.5917 1.5079 1.4167 1.3270 1.2427 1.1651
d=7 1.8091 1.7174 1.6051 1.4916 1.3859 1.2908 1.2060

5. M9
AT A PR FE A NG B SR AT 78 M 28055 SR T U AT e AR 421 SR A
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Figure 4. Request node individual benefits
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Table 3. Two types of request nodes for individual benefits
3. AEBERT AN AMEE

6=05 f=1 6=15 0=2 6=25 0=3
U, 15.6967 20.7887 23.7696 25.6162 26.8205 27.6441
u, 28.0229 28.9796 29.5787 29.9614 30.2151 30.3901
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M ARt e TP R SR AT R N, A ] R AT, 1R TSRS R e, TR
E 7 AR AR ST
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