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Abstract: Resource discovery is one of the important research issues in grid computing. As computational
resources are fundamental resources supporting various grid applications, it is of great importance to study
computational resource organization and discovery. However, existing approaches are limited in terms of efficiency,
scalability, adaptability and the ability to support a wide range of query mechanisms. After analyzing the
requirement of application resources, this paper introduces the primary attribute (PA), and describes a computational
resource. Then it proposes resource category tree (RCT) to organize and discover the computational resources. This
paper presents the mechanism of organizing resources based on RCT, including the basic concepts and rationale, the
self-organizing design to support resource dynamics, the load-aware self adaptation and primary-backup based fault
tolerance. It also designs four searching algorithms to support comprehensive query types in the framework of
resource organization by using RCT, and a theoretical complexity analysis is presented as well. In the end, the paper
evaluates the performance of RCT through simulations.
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HR . , HR 20% CPU
3 , LS(load splitting) LM(load merging) , RCT
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1. HR LS.

1:  In=L-neighbor(n);
2:  rn=R-neighbor(n);
3: load\,=getLoad(In);
4: load,,=getLoad(rn);
5: if load<lyaming and load, <lyaring then
6: split D, into 3 sub ranges D4, D, and D5(D,<D,<D3), according to AVS policy;
7 transfer resources in D; from n to In;
8: transfer resources in D; from n to rn;
9: D,=Dj; Djy=D,+D1; D;y)=Dn+D3;
10: else if load|n<lyarning then
11:  split D, into 2 sub ranges D; and D,(D,<D,), according to AVS policy
12:  transfer resources in D; from n to In;
13:  D\,=D),*+Dy; Dy=Dy;
14: else if load,n<lyarning then
15: split D, into 2 sub ranges D, and D»(D;1<D,), according to AVS policy;
16: transfer resources in D, from n to rn;
17: Dy=Dy; Din=Dn+Dy;
18: else
19: split D, into 2 sub ranges D; and D,(D,<D,), according to AVS policy;
20: select an HR n’ from resources in Dy;
21: D,=Dy; Dy=Dy;
22: Insert HR n’ into current RCT;
23: balanceTree();
24: end if
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4:  split Dg—Dy into D; and D,(D1<Dy);
5:  if Do!=0 then rsl=search(Dy,n);
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6: if D= then rs2=search(D,lc(n));
7. if Dpl= then D'=D,NDy_chitgr(n);
8: if D'!'= then rs3=search(D’,rc(n));
9:  if D,—D'1=¢ and parent(n)!=null then
10: rs4=search (D,—D’,parent(n));
11:  return rslurs2urs3ursd
12: end if
13: end func
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