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Abstract

In order to solve the problem of low network resource utilization and low resource allocation effi-
ciency in the main distribution network integration environment, this paper models the network
resource allocation problem as the three-party game problem, consisting of network resource
provider, network resource demander and the resource auction center, and then proposes a re-
source allocation model. In order to maximize the social benefits of multiple network service pro-
viders and multiple network resource demanders, an auction-based network service provider se-
lection algorithm is proposed, which proposes social welfare maximization strategy based on VCG
auction theory. In the simulation experiment part, by comparing with the existing resource alloca-
tion algorithm, the resource allocation algorithm proposed in this paper achieves good results in
terms of the average utilization rate and total utility value of network resources.

Keywords

Power Communication Network, Main Distribution Network Integration, Resource Allocation,
Auction, VCG Mechanism

Copyright © 2020 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. 51§

AR R Ged, — MR ERRIEC MBS, M EThReedH, RIEH 110 KV &L Ef
JETHLIRL, R DhRe R pt i, RPZS TRt A A S2 it 35 KV A LA N R, (H2, PG & A
S BEARRIPOE R JE, AT IRIERMATREEIEER TR T, RAERMAR N TERE, ERM—Ei
38 15 B AR HA 1] 2]

RN R E W A B R, TR XTI A 3 ORI X A R AT R A, AT FE R
FE R SEPUN 32 XA X B2 IR 1 8 — B BRI IR B o (B2, MATHL ) RE LA B s T BB, i
TEAER 2 R 5 = 07 Y41 4% SRR IR 0 o SR S S i 9 — AL PR A5 L S B A, BRI AR R
TR B 2 M IR . 4k, ERRIEC I B SR B, X 25 QoS T sRtA A 7
KA SN, AR EERT LS, A8 S0 32 e Y — R A0 R E 5 4 R S HR 1 7 A2 R X 28 B 0 TR0
T B ST WA ORI FH PR ) R G I LA 9 4% RN 57— 75 TN 4 B (4L 5 110 D 8% B R, T ok W R E AR R
S R — A A 3 A A B

KT $2 5 ) R G R M IR A FRCR . O — S8 70 [3] [4] [5] [6]. SCHR[3]3: BEAR v
T ZR 55 H ORI L PRI A R, R Sodh st Bk, SRR ) ek N 4% i i ARk i 1 Ve e
ARG . SCHR[4] 32 BEOF AR REFE RIS T, I8 I R A dpe /N VAR BRI, 78 R B I 2% 7T S P P T4
T, SEILHL ) RGEE WAS TIR A LL B A . STHR[S 120 T %5 g FE I oIk 455 QoS IR, ¥k %%
SR NZR QoS KM, FRRM T —FET QoS ZE AL Ly M BB ASMALFEE, FELRRENVSS QoS ]
RIPE T, $&m 7 M BRI 202 E o SCHR[6]2E T MZS I AR, 4 i ) Jo 2R W i JE Atk 9 28 10047
FERML, KR 2 JE R 0 2% IR 55 7o K123 9 JES 2 Tt X 24 I 55 T R R 4D IX 4 R 45 T, T BB 26 P R v vl 0 G
LM TERI . 28 ERTR, A RIERA @GR SRR R 7, RS T 8K

DOI: 10.12677/csa.2020.109166 1581 H LR 15


https://doi.org/10.12677/csa.2020.109166
http://creativecommons.org/licenses/by/4.0/

A

Fo BFE, KBTI FC I B R [R] — 0 2% I it it S8 A 7 £ B0 20 e ) AL 7 T FE ) — R AL )3 15 4L A
BN, MBI S 5FH ORI 2 DB =T A MBI M4 A F AR A B E LMK 24
HURR N F], 2 B oK A5 K 3 2 A QoS HL K55 i SR M ATBC I o A, AT Fesk X 24>
W 2% BEIR R R AN 22 N 2 BHESR AR PR T, A JIEE N R A R BHEAR . BIRHM% 4 QoS
FRMERE 8, BRI IR i 7 3815 W AE = C X — (AR 58 T s S ) R

D LR — A FRE A AL R R R 2 BEIR Bk . BRAR BRI 9, SRR ik, Ao
7 R AR R EO Y, AR R AR BRI TR R B AR BRI AR . B S,
o, ER RS SR AL R R AR IR AL A M AN =T M SR A F A CEIEZ AN B MR A, 4B
USSR R F AR A L S5 R 2 A QoS 5 KK T ATEC M o BT Y5 =2 ot 3 T4 S 2R 18 S BT 5 70 e HY
Thie, FEFUHA, JRH 7RSI RS I IE R . @S A M RIR BCRAHT LR 1R
oA 2% T U 81 2500 FH R A SRR S TV A T B R

2. (BRI AF IR ECAREY

9 T FE R L L R R G ISR T, I R R SR, /N 8 S0
HEAT IR AR MCHIR, 2 R 3Rt LT 40 2 Ve L

2.1. [EIREHGAR

e 3 PRI I R 2 11 R 70k 45 SR X 28 B2 75 SR BT (N'SD, network service demander) KAk . 4% %
TR SR s AR HE FL AR R 1 H Ik 55 i B I 4 TR . HIE M4 YRR T . ATEEME . 2EIR . $18)%E QoS
TR AN g DL BHR T RS R8N I, = {NSD,,NSD, -+, NSD, } «

P FRAE A WX 5 A X 2% 28 B4 N X 25 iR 45 $2 A1 75T (N'SP, network service provider)> Ktk . W45 R4S
PEALRE X AR AL PRI 55 o ORISRl SEME . ZEIR . FHah5E QoS MEREFRFREUE VT BRI, ALk,
AMETARIE BRI QoS HEREFR AR HEAT M4 IR/ e AIAE B o 36T Ik, A SCHR I 2% B QoS T Refa
HAT 0 ISR, AT AT A X 28 SR g Fa e i . filan, v LUARYE QoS FrtEMtt 5t THE?, ik
SPREAE . SR B, HRRDUAN SR RS . 2 TR IR IR 55 T R DX 4 R VR 5 SR R R AR H Mk 55 1
AIEEME. ZEIR . FFEH5F QoS BEK, XML BHRIEAT —EUME K. ASCH p MRS IR G RN A
Isp ={NSP,,NSP,--NSP, | , H155i(0<i< p) MRS ILHBERT NSP H2 0t m AL N2 VR 1L
NSP; [R5 j(0 < j < m) Tl 28 BEURI T8 BN eply, - 50 P BRI AN N wl, » 5B FHRIZE
BEIRI 52 P IS BN flsp, » 1 NSP 178 EIIER j 028 BEIRAT B5ARTEN plgp, B> NSPHABRAIEEA Cygp,
HNAK(D).

0 yI{ISP,» =0

CNSP,- = ()

ey j j j j
j:l(stp, + Vsp, X Uisp, ) 0 < yisp, < CDisp,

2.2. WESEERE

T BEME LT AL I 26 5 R 6T 190 2% VR R SR TR T, 2 0 1 48 IR 5 B 0 1 R 4% R PO R P 2
FEHSEBUR AT A T AR, ASCHE TSRS T RIEA. EOAR , Msski
BRI QS 1R BT FUSCR 7] [8] [9] [10] [11]. SCHR[7 1R SR HILN I 2] SDN 4, 2
T T HISEEN NFV AR R0, SZHLT 75 S0t B T 5 0 e R B SCRIR 8 388 1 43T To 2k o0 4% i
PULIREE FAOWF TR SR T 40, 40325500 S TC 2% N 48 W U e R P ) — R S S FEAG JE A . SCHR[O K41
S B R B 0 R RV A E T . SBR[ TOTHR H T 35 T4 S BRR O £ e B o O HE R O R

DOI: 10.12677/csa.2020.109166 1582 MR 5 R


https://doi.org/10.12677/csa.2020.109166

A &

SCHR[TTER BT RE R B A TR 7 e i

g bR, MLRERAE M BHE AT A CEBUS TR I FUSR . N EEEE T SR AR
SRR ] BT A IR T 3 R 70 BT BCER S Bi HE 22 A I 24 i 55 B A3 A R 22 A 190 2% 3 08 75 SR e ) R D S A 2R
(WE 1 F7R)e AT AT, AR TS g DA BTIRT R . p RIS BIREROER . 1 A4 BRI S
Holee Hoir, AR ST IRAE R R TR R B AR 2N =TT M BHR A R A E CEIET MR AR, MW
B PRIR TR R TR AR Z M QoS B LSS TSR A EMAIRC N . LRC M — AL B AE H RN, BT
BRUR P TCAEAY, AT DAAR LT AR 5 000 2% B Y 2 P o R X % 8 0 75 S PR O ARV Ak BT A A0 0 2 v o 46 B
DECHIRCE, BRI LS SRR 9%

26 VIR T 1 € > TR
4 5 AR € > MBI R

W 2% V5 PR it R p €«——— Ly MIZEIRFE KA

Figure 1. Resource allocation model
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Table 1. Network service provider selection algorithm based on auction
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Figure 2. Comparison of the total utility values
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Figure 3. Comparison of the average utilization rate of network resources
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