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Abstract

To study the performance of P2P networks, reduce system energy consumption, suppress free
riding, and better improve system performance, this article abstracts the dynamic changes of
nodes in hybrid P2P networks as a queuing model and establishes an M/M/c + h queuing model
with two types of service stations and asynchronous multiple vacations for some service stations.
By using the matrix geometry solution method, the steady-state distribution of the system is
solved, and performance indicators such as the average system length, average waiting time, and
total system energy consumption are given. Through numerical experiments, analyze the impact
of important parameters on various indicators, and explore the Nash equilibrium and social op-
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timal strategies under this model, obtain the optimal parameters, and provide theoretical support
for reducing energy consumption in P2P network systems.

Keywords

Social Optimal Strategy, P2P Network, Vacation Strategy, Nash Equilibrium, Incentive Mechanism

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

P2P [ 2% F) AT R A ELAE DU LI I rh s R M Mt 1% P2P SR AE ORI, &R
TP A AU IZ L, ARORMAE R T BRI . AR, B XRBEROR DG, P2P W
RN Ve E T BERIRE, ERTIRTmA S BRE AT B E O R A 2N T R E
HEEM . RN E, P2P WA RIL 7 H w A REA S AR S5 RE . B, FERT R TR
Gy, P2P W% e G (e it DRI 1) A2 5 AL BRANEEAR I A 5 )i (RIS, FERRE S 2T IR+, P2P
M AZ H5ERME T — A% L. ATRRPITIHAE. HiE, P2P ML thimin—LEpkik, %4 P2P M
FOH P BCER N, SR E B2 . KL, 2P SEEmA P2P Mk, DIEZE L5
VRANEELF I RSSO A R ML STBRBEUR 1], BEAh, —SEH PRI BETEAN T P2P Y4 I A SR T,
BE NN P2P R R K BHIE AT DL B R AL, IR RO FE B o BARFE R I P A — e RE ) BT
LAY P2P 4 AP 7 i, 3 i R4 R RN, AT 45 5 22 (K FH P i) DA 32 B TSP A A 55, T
LI P2P W4 R TE 2 MR, MG S EER, SRR+ 5 . HREE R IEAS ) P2P
P2 TTRR DU, X 2% T BRI 48 B SRR SR S MO, AEAS LA S BRI AR 22, [E) I A 2R T
BERTHAET Z ML BH, {15 P2P WL HOTERE T Fe, H 2 HBLR 2 Bt O BRI AT DR —
S PR it 25 A P8 8 424 0

A7 28 IR S DT RV LA R 5 2255 b AT ), P2P 2% AT LA SE DT iR BL, X BEA
TR BT VRS, FFARAE VRS R BE BE IR . IXAE R CLSSR T AR S 5 B TR, [ BR R 5 41
Hi . Sarfaraj [2]52 H 26 T 20 BOCBURALE], THEOGSE RUPPME, B2 a2 R, AR 4%
fIERE - Yousafzai [3]H2 HURF LN sl (IR S5 BT AL, 2L LAY R R AR B R . XIidh
[A13R T —Ft s ¥ 5l P2P P26 (BT ISR 2L, GRS rh k1 BT 5 B A, Sl T RO R
KA, EILEALE], DO SRS 5 IR . Ojo AF[SIAIH MZRIR SR T —FoHT AN S84 B
B, R T AR, xE “REREZE P OIN A R Sl BRI

A ] P2P 28 IR A 2 BEATRI T, W] B P 4T R R . BRI AN I BT P2P
285 [ 55 R0 PE SRS 0, AR AN 19 sl B SR DR 7 L WU, B B & B AR S5 A I TR AR S 42
FEAS BRI T DA ROt AT, TR e G SRR B . AR 22 S A NI SR B B e B AT T e,
Iy R[OS HE A o5 RS AU R0 22 BRI AR AL AT 1 0 TE 042 Hh S B xt R e e RE TR AR )
oM. ER[TIRAE SR HEA R Gt 5 P2P M ARLE &, A B LIRS M 5 32 52 55 — IR A i R 55 1R 356
W, W R AR S SRR . B RSGEREAEIN L, RS 81— 1 B IE N R SO S,
BRSO, IR, Sl e ) S Bt A AR A5 2 it B 7 BRI RCR, M

DOI: 10.12677/csa.2024.144094 243 HEHUR 5 R


https://doi.org/10.12677/csa.2024.144094
http://creativecommons.org/licenses/by/4.0/

(ER/G:

MR T BTz R R 5] A 0 45 I BT AL o [ 3@ 5 R FH HEBA R (IR SR th 1] BRI R G REHE,
KT B IRERHENE , WA IR 2 238 AT TR 9E, BSWA[910F7E T ¥ 43 R 4% & 57 20 2 SRR 1) MM/ e 57
MFAE[10/E BL LAl B3I TE 1 A AT A AN R B ik 55 6 0 2 AR . Ma [11]324H 1l
RIS B AR IS PR T R SR

AICRPIRIR S 6 5 880 W55 6 20 2 BRI HE BN SR S g ke P2P W2 rh P8 (8 42 i B, KE AR
FHRME NS G, RSG5 R R R SOV BGOSR, @RIk & .
i IR gs 6 50 2 EAREE MIM/c + h HEARERS, MR UL A K RE AN [ ) LT 1) 7 R4 2 SR e TR RESR
b, FESCFER L REAT HOME S5, BIF 7E %5 08 SR AU I 1) BOAR LA UE AL 7E S0 1) #4458 2247 e Bl AT 4

2. JBE P2P ML 5

TEASC R IR A P2P W28 48k, 5 U HURRE R R 3 9 = A F 230 R . A2
MFITCER T R o XL R ELME, TERURSS ), HA AR — AT R L TN LML
MU X EEfE 2 A4 P2P &4z .

N BRI E IR, ARG T — M X AR 55 S0 . BT s A ST el % N R RS
B FEARAE T AR DR B SR S R AT AR SR . TETT R RIS AR, ATEINT —
AMEELR, B ZAUE],  EARBRIR S A S, TR BRI S ABRAR 2, R, KRR O3 IE R S
ARG AR R, ARG A7) (071 RO 2 2RO RS RS i Ak, HABE B w] LA 755 50
4325, IXELHLH IS T AN,

BT RAEE, RERHRET GBI FRGSERRIRS 6. Hrf, —HIRS TR SHAZT
ARG EATAEET ARt m RS 50— RS R EZTT A, AT NAES R SR AL
EIMRS . XPBCHNE B AR SRS 53R 5, RIS ORI 2 B2 54 216 3R AT AP 40 .

PR G P2P WE% by BN A AL, AR A GO FEBABE RS SR AT 73 A, A SO 98 oA 2R IR S5
& HH PR3 IRS 6 R P2 ERE, 5 —ERS G FDZHMREK MM/ + h HEAEERL, HAaz47Hl
HanE 1R .

Figure 1. Schematic diagrame of node changes in hybrid P2P network
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Figure 2. The relationship between average team length and service rate of
wired nodes
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Figure 3. The relationship between average team length and request node
arrival rate
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Figure 6. The relationship between average net profit of nodes and the arrival
rate of request nodes
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Figure 7. Social net income
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