ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn
Journal of Software, Vol.17, No.11, November 2006, pp.2245-2254 http://www.jos.org.cn
DOI: 10.1360/j0os172245 Tel/Fax: +86-10-62562563
© 2006 by Journal of Software. All rights reserved.

( , 100083)
A ResourceAllocation M echanism Providing Trust and Incentivein Grid

ZHANG YU, LINLi, HUAIJin-Peng, LI Xian-Xian, ZHONG Liang

(Department of Computer Science and Technology, BeiHang University, Beijing 100083, China)
+ Corresponding author: Phn: +86-10-80939337, Fax: +86-10-82316796, E-mail: zhangyu@act.buaa.edu.cn, http://act.buaa.edu.cn

Zhang Y, Lin L, Huai JP, Li XX, Zhong L. A resour ce allocation mechanism providing trust and incentive in
grid. Journal of Software, 2006,17(11):2245-2254. http://www.jos.org.cn/1000-9825/17/2245.htm

Abstract: In grid environment, when every participating node tries to maximize its own utility, the overall utility
of the collaboration drops. In the worst case scenario, grid resources are easily depleted due to selfish users taking
free rides without offering any sharing resource. Certain resource management scheme has to be implemented on
grid systems to ensure them working properly and to achieve better scalability. In this paper, the relationship of
resources incentive and allocation in the grid is discussed. In grid computing, the evaluation of shared resource is
the key to alocate and manage them. To address the issue, the price strategy of sellers and an adaptive
trust-incentive compatible resource allocation mechanism ATIM (adaptive trust-incentive compatible resource
allocation) are presented to ensure the balance of supply and demand, promote the users to share valuable resource,
and maximize resource utility. Intending for a secure collaborative environment, the framework considers the
factors of trust and economy to ensure the steady development of grid resource market. This approach is also
evaluated by comprehensive experiments in CROWN (China research and development environment over
wider-area network).
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environment over wider-area network)
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ATIM Switching between TIM and Greedy according to supply and demand
1.TIM
(ID-S<é) ,TIM
3.2. bid=(nlow,l,pl,dl,t,¢), ,nlow
| pld (penalty line) (deadline),t
N
, 4 , -
d - pl
x(>nlow), il , I pl
X
I
: t[¢—§X[—— pln,t : (22 «C )
X
) 2.4.
A
Max value
£ (penalty rate)
SN
E
)
>
I dl
£
g >
Time \
Fig.4 The provider’'s utility for executing a bid
4
q , (XX u(x))
3.3. s q (X}, %2 ..., x7)
: ) | )
U(Xj)zztj,i ¢ =& x Xl_i_ i ||
! i
X, €(0,S)) ( )- :

© PEBREBALTU bt/ www. jos. org. cn



2250

9(x) =% <8,

3.1

31

2. Greedy
TIM

3. ATIM
TIM

ATIM.
Greedy

Journal of Software Vol.17, No.11, November 2006

TIM (¢, X% X

RIS

, MAU(maximizing aggregate utility),

maxU (x') _ .
9 =2,
st.g(x;)<S, i
P ( i)* ﬂtj,igilij S ( i)*
J ! % Gi Xj - =91 Xj
Z\/tj,ké:klkj
k
, TIM ;
( ) , ,
.S <<Zn|owij,sj <Dj;
§< Dy, 3.1 . )
( tx;ﬁ) , .Greedy
Greedy : ,
,TIM ;. Greedy
, Kihreshold Ethresholds

Initializing the next time steps T: Price P, adjustment
ratio ¢, terminal parameter ¢, iteration rounds k=0

T A
Y
k>Kitreshold —Pp Greedy policy
N
Y

Publishing P,

Collecting bids, —P

computing D
k++

TIM policy

Iterate P

Fig.5 ATIM mechanism
5 ATIM

© PEEREBEAD

MAU

Greedy

TIM

http:/ www. jos. org. cn



2251

4
4.1
CROWN ATIM .CROWN Grid ,
CROWN 32 ATIM , Linux Intel
Nocona Xeon 2.8GHz,2G RAM 5 Club, Club 1 40~50
CROWN , )
1, . 6 Club , ( ) ,
Web Club Grid
Providers Grid ~ Club Service Consumers
service interceptor container
1 I nit. 1 1 ] [ ]
M service [ Deploy | service r I
. Publish % 1
Start service 1
service > Invoke as
> grid service
Invoke msg. ¢
throggh
axis Invoke as CT;ub service
engine
L Le———— L] 1
1 1 1 1 |
Fig.6 Theinvoking sequence diagram of Club service
6 Club
4.2 ATIM
Club 200 , 5 Club ,
100. , 7 8 X
bids Y G , G/100.
. JEL
7 5 , (X)) = 57] S (
Véidk
k
3.1), Proportion ;8 ATIM 7 8 S
) , 1 90% ;8 t . 3 ,
100 b , 100%. 3 ,
7 , , 7 9 : 5
(90%), (50%). 8 . 7 8
3 , 3 (60%) 1 (90%), 3
(t=0.6), 1 , 8 6 : 2 4
(30%), 2 (t=0.8) 4 (t=0.2), 2
, 2 . 3 Club,
Club 40 , Club, Proportion ,Club, TIM ;Clubs ATIM
, Club 100 , . 3 Club

© PEBREB AT

http:/ www. jos. org. cn



2252 Journal of Software Vol.17, No.11, November 2006
100 , 100 [0,0.9] 0.1
9 , 20% , TIM Club, Club.
70% , TIM LATIM
—%— 5=90% —*— $=90%, t=0.2
1004 —x— 5=30% 100+ —=— 5=30%, t=0.8
—e— 5=60% —e— 5=60%, t=0.6
o S=30% —o— 5=30%, t=0.1
g 80 - s=90% s 80 —+— 5=90%, t=0.9
° o
® 60 B 60
S 5
g 40 g 40 f
< 20 < 20}
0o—e—o—o—0—= 0o—e————<
012 3 4586 7 8 91011 0123456 789101
Bids times Bids times
Fig.7 Proportion strategy Fig.8 ATIM strategy
7 Proportion 8 ATIM
[ ]Proportion
2000 T n
[1ATIM
< 1600( 1
=]
B
N
= 12007 1
=1
2
D 800 :
=
< 00, 1
QUM [WF) [IWF) I |
0 10 20 30 40 50 60 70 80 90
Malicious nodes in 100 bids (%)
Fig.9 Malicious nodes vs. aggregate utilization
9 VS
4.3 ATIM
, ATIM ATIM
(round-robin) ; ,
3 Club , Club 200
, 700ms Club Club 350ms
= , , 0.1 01 09
10 , 0.4,0.6,0.8 ATIM .
10 x Wy Z X , 83%
ATIM 0.6 , 10s 83%; ,
64%. , ATIM

© R

http:/ www. jos. org. cn



- 2253

A

—— ATIM price strategy
—»— Robin strategy
100 : <

80

60

40

20
80

Z—Accumulated completion ratio (%)

¥ /

* 40
20

0 10 X-Completion time (s)

60
Y-System load (%)
40 0
Fig.10 Task completion ratio vs. system load
10 VS.

, - ATIM,

References:

[1] Chun BN, Ng J, Parkes DC. Computational resource exchanges for distributed resource allocation. Technical Report, Harvard
University, 2004.

[2] Feldman M, La K, Stoical. Robust incentive techniques for peer-to-peer networks. In: Breese JS, ed. Proc. of the 5th ACM Conf.
on Electronic Commerce (EC). New York: ACM Press, 2004. 102-111.

[3] Kwok YK, Song SS, Hwang K. Selfish grid computing: Game-Theoretic modeling and NAS performance results. In: Rajkumar
BuyyaR, ed. Proc. of the Cluster Computing and Grid (CCGrid). Washington: |EEE Computer Society, 2005. 1143-1150.

[4] Ranganathan K, Ripeanu M, Sarin A, Foster |. To share or not to share: An analysis of incentives to contribute in collaborative file
sharing environments. In: Proc. of the Workshop on Economics of Peer to Peer Systems. 2003. http://people.cs.uchicago.edu/
~matei/PAPERS/

[5] Ma RTB, Lee SCM, Lui JCS, Yau DKY. A game theoretic approach to provide incentive and service differentiation in P2P
networks. In: Coffman E, ed. Proc. of the ACM SIGMETRICS/PERFORMANCE. New York: ACM Press, 2004. 189-198.

[6] Feldman M, Lai K, Zhang L. A price-anticipating resource allocation mechanism for distributed shared clusters. In: Riedl J, ed.
Proc. of the 6th ACM Conf. on Electronic Commerce. New Y ork: ACM Press, 2005. 127-136.

[7] Golle P, Leyton-Brown K, Mironov |. Incentives for sharing in peer-to-peer network. In: Proc. of the 3rd ACM Conf. on Electronic
Commerce. New York: ACM Press, 2001. 264-267.

[8] BuyyaR, Abramson D, Venugopal S. The grid economy. |IEEE Special Issue on Grid Computing, 2005,93(3): 698-714.

[9] Buyya R. Economic-Based distributed resource management and scheduling for grid computing [Ph.D. Thesis]. Melbourne:
Monash University, 2002.

© rhiEBRER

AT hupy/ www. jos. org. cn




2254 Journal of Software Vol.17, No.11, November 2006

[10] Huang LC, Wu ZH, Pan YH. A grid architecture for scalable e-science and its prototype. Journal of Software, 2005,16(4):577-586
(in Chinese with English abstract). http://www.jos.org.cn/1000-9825/16/577.htm

[11] Zhuang ZZ, Liu YH, Xiao L. Dynamic layer management in super-peer architectures. In: Elgenmann R, ed. Proc. of the 33th Int’
Conf. on Parallel Processing (ICPP). Washington: IEEE Computer Society, 2004. 29-36.

[12] Chawathe Y, Ratnasamy S, Breslau L. Making gnutella-like P2P systems scalable. In: Feldmann A, ed. Proc. of the Conf. on
Applications, Technologies, Architectures, and Protocols for Computer Communications (SIGCOMM). New York: ACM Press,
2003. 407-418.

[13] Beth T, Malte B, Birgit K. Valuation of trust in open networks. In: Proc. of the Conf. on Computer Security. New Y ork: Springer-
Verlag, 1994. 3-18.

[14] Li CL, Li LY. A utility-based two level market solution for optimal resource alocation in computationa grid. In: Feng WC, ed.
Proc. of the 34th Int’| Conf. on Parallel Processing (ICPP). Washington: |EEE Computer Society, 2005. 23-30.

[15] Varian HR. Microeconomic Analysis. 3rd ed., New York: W.W. Norton & Company, 1992.

[16] Cao HQ, Xiao N, Lu XC, Liu Y. A market-based approach to allocate resources for computational grids. Journal of Computer
Research and Development, 2002,39(8):913-916 (in Chinese with English abstract).

[17] Huai JP, Zhang Y, Li XX, Liu Y. Distributed access control in CROWN groups. In: Feng WC, ed. Proc. of the 34th Int’| Conf. on
Parallel Processing (ICPP ). Washington: IEEE Computer Society, 2005. 435-442.

[10] ’ ; . e-Science . ,2005,16(4):577-586. http://www.jos.org.cn/
1000-9825/16/577.htm
[16] p ) , . . ,2002,39(8):913-916.
(1977 ), , , (1969 ), ,

,Grid  P2P ,

(979 ), , )
,Grid ,

(1982 ), ,
Grid

(19628 ), W AR ¥
,CCF ,

LRSI httpy/ www. jos. org. cn



	相关工作
	CROWN资源管理体系
	ATIM机制的设计
	提供者价格策略
	资源提供者的分配策略

	实验分析
	实验环境
	评估ATIM分配机制
	评估ATIM价格策略

	结束语

