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Abstract: Considering the characteristics of the grid computing environment, dynamic, heterogeneous and
distributional, and the problem of the low utilization ratio of resources and benefit imbalance in the grid resource
distribution, this paper proposes a grid resource auction model which is multi-winners and based on the
microeconomics theory. The contributions of this paper are listed as follows: first the study predicts the status of
consumer’s bidding price using the hidden Markov model; second, the paper presents the multi-winners auction
model using Nash equilibrium of the incomplete information game, where it could enhance the utilizable rate of
resources; thirdly, the condition of dominant strategy incentive compatibility is analyzed; finally, the paper proves
the profits both of buyers and the seller all are maximal. Moreover, the utilizable ratio of the resource is proved to
be increased through the contradistinctive experiment with other algorithms.

Key words: hidden Markov prediction; uncompleted information game; Nash equilibrium; multi-winners auction;

resource allocation
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Fig.1 Theory of HMM configuration
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=
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Fig.2 Architecture of muti-winners auction model
2 B A LR S5

LR AW LB A R o B 4 MR SR TT IR S W0 46 45 A (original  group) Y () R — AL
(consumer 1,consumer 2,...,consumer n) 3% 417 1] % 48 (resource agent)$& A8 AN EE AL I SEA M g(vi) 517 3K %t
PE r, WA IR B 2 B K XV (multi-winners  algorithm) ¥ 7% Y5 3% Lb A7) R R4, 43 FIC 45 45 S 4 (result group)
R SRR AR IR P S A R 5 Ay E D RE W T

(1) Resource Agent: % Y fQF, Bt T3 A AT w8 5t I vk, E S 43 TiE B8 05 HLBE 58 ST DU AR K6 IR 2% pricemin, T
L SEAAY g(vi)/r<pricemin W SEA0E K AN TE 1.
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(2) Original group:/Ji 1 £ IN3% 41 K56 40 NEE& A2 TTF AR 2 J5 , 6408 V1 S50 0T DU A T o B8 35 B A %6, I Tf
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13:}
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15: %}

Fig.3 Algorithm of muti-winners auction model
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Fig.4 Process of Nash equilibrium on incomplete information game
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EH IR HE SO B AT 0L HMM (9 50N A G TI0I0 5 5 — 07 TH O B & SEHA 00 IO T8 e 41 T 08 & i B AR 5
— 7 T, G55 22 I A1 5247 4 10 A TSR B B 8 S 401 38 B 5 W28 U R0 A A DL B 1152 07 5o I 4% 2 905 1) A8 3
Bic . BEUR ML HT TR AR A A B 2 A0, AR 56 A F B SR IR (R A AR T B % T AR R B AT B A, B R 245
0 AL SE I3 A L A A A N B, B il TGRS A R Gl s SRR A AS S 43 I 2 R
% Sk Hoaly Sk e L A
3 SRIeE#

AU S8 58 % 22 Tk K B IR A BE S HR HMIML T30 ) AT 470 DL R 22 i 2B TR 1T 3 DA w158 A T 0
] B S2 36 20 AT AR S, 0 A B B g e s IR AU )L X s le AL T QoS KB T e AR
DL 28 5 2 v i IR B — A s B L 38 M 0 Se RE S AR SC I 2 R K SR AT R ) L, B B LR I iR
R B IE R A 2 RG0S A RS VE AT I ().
31 BHRE

HMM RS 2 J5 7 245 58 W1 UR 10 240, 38 R 2 U 51245 21 2 B0 i e S 7 S 30 15400 mh A1 v 9 A
PRI BT M A 1GC(grid currency), i EHX 20 5 PC LK HAE A N A &R 100G IAF 98, 551k — & PC HIUIE
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Table 1 Resource attributes
Fz1 HWEEE

AR | HHE(GB) K feimbndE  SEPRMIR(MHz) SRR (LS TES IRAEH % (GC/GB)
WAE 100 DDR400  PC3200 200 400 3 200MB/s 5
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