Computer Science and Application HHEIRI % 5 M, 2025, 15(4), 432-442 Hans X
Published Online April 2025 in Hans. https://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2025.154115

ETARIRSS & T ERRAVP2PRILEE RE 54

XA A
Rl K EH AR, WL RES
WekE HiA: 202543 H25H; A HEB: 20254F4H23H; &4 HH: 20254F4H30H

HE

BEXP2PMIZE KB RAELR T R B0 REREI B, I ARSI, MUEFE— S M T30 R S5 1 RO = B LR
XAMBEEATIVANBRTE . BEARTNE T2 HM/M/cHER\, A2 BA PR 6 MBRBE 3
BAEREEL A SORR AR AR R H VR RS 040, T — PR 2R A P2P RIS K P RE4R AR,
R ZIL FIREFERIL -

X in

P2PM%%, HEDMEZRL, FEREJLMTAE, REFE

Performance Analysis of P2P Networks with
Grouped Servers under Two-Type Vacation
Policy

Limeng Shi

School of Science, Yanshan University, Qinhuangdao Hebei

Received: Mar. 25", 2025; accepted: Apr. 23", 2025; published: Apr. 30%", 2025

Abstract

This paper proposes an energy consumption control strategy in Peer-to-Peer (P2P) networks. It is
stipulated that some service peers will be offline under certain conditions, and this offline behavior
is regarded as a vacation state. The hybrid P2P network can be modeled as an M/M/c queue, which
serves two types of servers and two types of customers. The stationary distribution of the queue
model can be obtained by matrix-geometric solution method. Thereby the energy consumption per-
formance of hybrid P2P networks can be studied through performance indicators.
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1. 5|8

P2P (Peer-to-Peer)iE R & 54 C/S (client/server) iz & AT R IR, 78 P2P W&, SFANKTEE S
BT UM At 4 A7 1 AR 25t T DA ) FOA YT s AR R 55, ROK R AR 1 % e 4R b X I 28 B ) v il 5% i 1)
FEAER BREE R, SR T RS RGN R[], fERE 2 20 4k, BEAE P2P N BIAN BTG
Z, WREARERH P @S P2P N AT ST EALFIT 20, P2P 9 2% 114 B AN AR E in) #5HH H 28 0™ ik o
—7J71H0, P2P 424 R R %5 80 R E Y2 B2 5 H A 1 SRS, /R P2P WS, fEAERE(E R
TN P RGEEIE I o P2P WL TR A AT A P BT T RIS, R PG
H AR S s B, BT 3 A BIR2]. B— A, 7ERG R SUBUDRY, 2 1E R o i
B RTINS PR IR S5 T R BRI N P R IR SRR N EAE AR IR S5 71T s A AR R R e
HFE, XEADERIFELAT NGRS T AR REIRIR 2 .

Sharifi ZF[3[#&H T —Fh £ O A =AY, FRAE P2P =, Fidid S0 3R BZ AR AL ] DLk N Ecahs
RO RREJR I #E. Cheklat Z5[4)42 7 —FhJEF Chord PHM I P2P To2kA% KA 4845 Y, @it ft AL Bk B
REFE, N P2P TLZR AR AR N 48 R AL | —Fh A8 19715 BE % B /7 € - Ramachandran I Sikdar [5]% 57 | M/G/1/K
HEBAE R R DAL 0 45 R SO AR S TR , 7 B0 45 SRR B LA R (03 28 LU A5 23 O SRS A 254 4 7 SCF T 3
(). Zhang Z5[6]% & T —FHr (1) P2P M4 248, MLE 1% RSN T RS S e FRAR L 0N R iz 4T, il
M/M/UN HERMERL AT AR E T P2P 4% RS HIPERE A BN IR S5 25 R RE . AR S5 [ 711K 8% P2P I
28T A AE R ML, 38 N7 R 552 A B AR A PR 8 B Ti) () HE BA B 2R, e S A AT SR 1 it () & 3 2 7 8 5
LT P2P S kL2 e . Brienza 5581078314528 178 P2P W2 F1 S S e Rz il AN [R) R gt vt
FJ5i%. Zhang 91\ P2P GeAF AL BB ELE P/ B = A5 T P2P M= A BARIEAT T 2571R .

Karakaya 5[ 101 A E AT A P IAEE 225200 B4 P2P 2% (i Fig %, FF B I0A 1) kT
ZAT ARG 73 N T H =M ST . S S PP LA St B 7 %€ . Sheshjavani 5511195
T P2P WS MR s SRR AR SRt 1 — b oA SR s RSB, LR AT P AR AT D 0] 4 AL
BT e IR A B, LRI 55 AR 52 T B v 1 A AL O R AT Y . Zghaibeh [12]
7E BT WAl E3R T O-Torrent WA 43 RALH, TEHFZI PR B0 85 2H 2 8] fo v B2 A e ey, A
AR THEIE H 2 5 L R RO S5 i ] DA T TR YR T 2.

ARSCHAEIUA B FUR AR b, RO T E N TR & P2P %8, K28 i IR 55759 o N R,
XFEB A R 2517 R B AR SRS, ST HERASE AL . R SR S GO IUR, RS R R N IR G, &
ST NERIRS 6 SN E D 2 AR E M/M/e + d FERMEERL, T DL AR G R AR [ T L AR
R JT 5, 193 T R GERRAS DK A A0 A R TUART A 712 =X o i i 2508 SR AR B SRR SHE MG T R4 1 REFETK
2 B 2P S
2.1. JRE P2P M4

TRA 2 P2P L8 AR o0 A 20 P2P 4%, 2% rRARAE 2 AN s A i A SN 2%, AN B R
R 2@ A S e AR N . AR A I P2P MLk, ARG H Bk H i ) R
PEREMITF BNV E N 5, Y R RAR GRS ER, BEE T SRS EMANIR Y, Y%
R AR —E MBS TE R AUAE T AR R R VEAE R, 2S5 S A B BT R ST
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HAEMAETNIIRS G2 RS, URAETSHIIRS GEE 1 KR EEEZREGE, #5%R% G,
Bedt o5 AR S5 00 1 280 IR 53 BEOR B, [ 21 1 2 22 i X A B A B o

2) BERGETH d M, AT IX, RETH c MEETA, ST X, KBeifd
ANFEBNHT SAME— MRS AL, FRAEMREAR S A, B4 ¢ AN A — AN RS 4, FRAE ol R4S 4.
IR 25 A AT AR 22 iR 5%, BN IR s & IR SS I 6] S, IR NS ECR 1, BOFRE S A, [ 15 sOn] BA
Rt EDE RS, MRS G RS E S, RS ECH w, MIEE G (1, > 1 > 0) BB &5 L
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3) URFETHEBMEMNEELNT d B, EERSEFNRMEPIRE, ZIRE TSR AEIRS,
RAASE VRS ECN 6 IFRE MG 2 RGN, R RS [ AR TS T 4 868 R14ih 1
KRN TET d, midE RS AR A AR, A B 9 s MREPIRAS R A TARRES . Msnd ks
WM TARRES 5 BIRBCRZS T, IEAERSZ RS 78 KT R OB 2 R B IR S5 1S, 1T B IR 55 4 3 2 IR 55
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Figure 1. Operation mechanism diagram of hybrid P2P network
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