










for environments in which scale is bigger since the 
load is distributed to many locations. But even the 
load is hierarchically distributed; those methods may 
still suffer from bottleneck problem in large scale. 
 
5. Conclusion and Future Works 
 

In this paper, we have synthesized and analyzed 
some recent grid resource discovery methods which 
are based on centralized and hierarchical systems. 
We evaluated them by defining some qualitative 
criteria, and compared different classes of methods 
with each other. These types of resource discovery 
algorithms seem to have many disadvantages in large 
scale dynamic grid environments. But their simple 
design brings them to the foreground and makes 
them suitable techniques to be used in many grid 
management tools. Most web service based grid 
management tools use centralized and hierarchical 
grid resource discovery techniques. With regards to 
the examined methods, we can say that centralized 
and hierarchical systems based approaches are 
suitable for small scale grid environments in which 
the dynamicity of nodes is low. In such 
environments, they provide a very simple and 
standard resource management platform. There is 
vast amount of ongoing research in this topic which 
is aimed at solving problems mostly caused by 
scalability issues. P2P based [23-25] and Agent 
based [18-20] approaches in grid resource discovery 
are two of the most promising approaches in this 
field. A very comprehensive and detailed survey 
about those grid resource discovery approaches can 
be found in [6, 26-27]. 

We believe that combining advantages of 
different RD approaches would result in useful 
studies for resource discovery in grids. For example, 
by using web services, one can provide a simple 
interface to the users, while for the RD module, by 
using mobile agents or P2P techniques, a scalable, 
reliable and also easy to use resource discovery 
middleware can be designed. To the best of our 
knowledge, there is no research work which is 
directly focused on this subject. For this purpose, we 
are planning to propose a new cross-layer design 
approach in resource discovery which combines 
topology control, efficient multicasting and web 
services together. Firstly, we are planning to build 
virtual clusters in the grid environment which are 
represented by their clusterheads. Then we are 
planning to build an efficient topology, such as a 
spanning tree, between clusterheads in order to ease 
routing of the messages between peers. After 
building the topology, we are planning to deploy an 
efficient routing algorithm which uses all the 
advantages of the proposed topology. Finally we are 
planning to join web services in order to enable 
integration of our study to the current grid 
middleware systems. 

6. References 
 
[1] Foster, I. and C. Kesselman (2004) The Grid: 

Blueprint for a New Computing Infrastructure, 
Morgan Kaufmann Publishers. 

 
[2] Toma, I., et al. (2007) ‘Discovery in grid and web 

services environments: A survey and evaluation’, 
Multiagent Grid Syst., vol. 3(3), p. 341-352. 

 
[3] Belwood, T. (2009) ‘UDDI version 2.04 API 

Specification’; 
http://www.uddi.org/pubs/ProgrammersAPI-V2.04-
Published-20020719.htm (April 2009). 

 
[4] Christensen, E., et al. (2009) ‘Web Services 

Description Language (WSDL) 1.1’; 
http://www.w3.org/TR/wsdl (April 2009). 

 
[5] Mitra, N. and Y. Lafon (2009) ‘SOAP Version 1.2 

Part 0: Primer (Second Edition)’; 
http://www.w3.org/TR/2007/REC-soap12-part0-
20070427 (April 2009). 

 
[6] Foster, I., N.R. Jennings, and C. Kesselman (2004) 

‘Brain Meets Brawn: Why Grid and Agents Need 
Each Other’, in AAMAS '04: Proceedings of the 
Third International Joint Conference on Autonomous 
Agents and Multiagent Systems, IEEE Computer 
Society. p. 8-15. 

 
[7] Luther, A., et al. (2005) ‘Alchemi: A .NET-based 

Enterprise Grid Computing System’, in 6th 
International Conference on Internet Computing. 

 
[8] Riedel, M., et al. (2007) ‘Web Services Interfaces 

and Open Standards Integration into the European 
UNICORE 6 Grid Middleware’, in EDOCW '07: 
Proceedings of the 2007 Eleventh International IEEE 
EDOC Conference Workshop, IEEE Computer 
Society. p. 57-60. 

 
[9] Burke, S., et al. (2004) ‘GLITE 3.1 USER GUIDE’; 

Manual Series, Document identifier: CERN-LCG-
GDEIS-722398. 

 
[10] Foster, I. and C. Kesselman (1997) ‘Globus: A 

metacomputing infrastructure toolkit’, in 
International Journal of Supercomputer Applications, 
p. 115-128. 

 
[11] Hameurlain, A., F. Morvan, and M.E. Samad (2008) 

‘Large Scale Data management in Grid Systems: a 
Survey’, in IEEE International Conference on 
Information and Communication Technologies: from 
Theory to Applications (ICTTA), IEEE. 

 
[12] Antonioletti, M., et al. (2005) ‘The design and 

implementation of Grid database services in OGSA-
DAI: Research Articles’, Concurr. Comput.: Pract. 
Exper., vol.17(2-4), p. 357-376. 

 
[13] Elmroth, E. and J. Tordsson (2005) ‘An 

interoperable, standards-based grid resource broker 
and job submission service’, in First International 



Conference on e-Science and Grid Computing, p. 
212-220. 

 
[14] Kaur, D. and J. Sengupta (2007) ‘Resource 

Discovery in Web-Services Based Grids’, in 
Proceedings of World Academy of Science, 
Engineering and Technology, p. 284-288. 

 
[15] Moltó, G., V. Hernández, and J.M. Alonso (2008) ‘A 

service-oriented WSRF-based architecture for 
metascheduling on computational Grids’, Future 
Generation Computing Systems, vol. 24(4), p. 317-
328. 

 
[16] Ramos, T.G. and A.C. Magalhaes (2006) ‘An 

Extensible Resource Discovery Mechanism for Grid 
Computing Environments’, in CCGRID '06: 
Proceedings of the Sixth IEEE International 
Symposium on Cluster Computing and the Grid, p. 
115-122. 

 
[17] Yu, J., S. Venugopal, and R. Buyya (2003) ‘Grid 

Market Directory: A Web Services based Grid 
Service Publication Directory’, Technical Report, 
Grid Computing and Distributed Systems (GRIDS) 
Lab, Dept. of Computer Science and Software 
Engineering, The University of Melbourne. 

 
[18] Cao, J., et al. (2002) ‘Agent-Based Resource 

Management for Grid Computing’, in CCGRID'02: 
Proceedings of the 2nd IEEE/ACM International 
Symposium on Cluster Computing and the Grid, p. 
350. 

 
[19] Ding, S., et al. (2005) ‘A Heuristic Algorithm for 

Agent-Based Grid Resource Discovery’, in Intl. 
Conf. on e-Technology, e-Commerce and e-Service, 
p. 222-225. 

 
[20] Kakarontzas, G. and I.K. Savvas (2006) ‘Agent-

Based Resource Discovery and Selection for 
Dynamic Grids’, in Proc of the 15th IEEE Intl. 
Workshops on Enabling Technologies, p. 195-200. 

 
[21] Yan, M., et al. (2007) ‘Study of Grid Resource 

Discovery Based on Mobile Agent’, in Proc. of the 
3rd Intl. Conf. on Semantics, Knowledge and Grid, 
p. 570-571. 

 
[22] Yu, J., C. Zhao, and Y. Pan (2006) ‘Grid Resource 

Management Based on Mobile Agent’, in Proc. of 
the Intl. Conf. on Computational Intelligence for 
Modeling Control and Automation and Intl. Conf. on 
Intelligent Agents Web Technologies and Intl 
Commerce, p. 255-256. 

 
[23] Cai, M., et al. (2003) ‘MAAN: A multi-attribute 

addressable network for Grid information services’, 
in 4th Int. Workshop on Grid Computing, p. 184–
191. 

 
[24] Cheema, A.S., M. Muhammad, and I. Gupta (2005) 

‘Peer-to-Peer Discovery of Computational Resources 
for Grid Applications’, in Proceedings of the 6th 
IEEE/ACM International Workshop on Grid 
Computing, p. 179-185. 

[25] Marzolla, M., M. Mordacchini, and S. Orlando 
(2007) ‘Peer-to-peer systems for discovering 
resources in a dynamic grid’, Parallel Comput., vol. 
33(4-5), p. 339-358. 

 
[26] Trunfio, P., et al. (2007) ‘Peer-to-Peer resource 

discovery in Grids: Models and systems’, Future 
Gener. Comput. Syst., vol. 23(7), p. 864-878. 

 
[27] Hameurlain, A., Cokuslu, D., Erciyes, K. (2009) 

‘Resource Discovery in Grid Systems: a Survey’, 
Research Report, IRIT/RT--2009-3--FR, IRIT, 2009. 

 
[28] Talia, D. and P. Trunfio (2004) ‘Web Services for 

Peer-to-Peer Resource Discovery on the Grid’, in 
Proc. of the Sixth Thematic Workshop of the EU 
Network of Excellence, p. 73-84. 

 
[29] Talia, D. and P. Trunfio (2005) ‘Peer-to-Peer 

protocols and Grid services for resource discovery on 
Grids’, Advances in Parallel Computing, vol. 14, p. 
83-103. 

 
[30] Czajkowski, K., et al. (2001) ‘Grid information 

services for distributed resource sharing’, in 
Proceedings on 10th IEEE International Symposium 
on High Performance Distributed Computing, p. 
181-194. 

 
[31] Fitzgerald, S., et al. (1997) ‘A Directory Service for 

Configuring High-Performance Distributed 
Computations’, in In Proceedings on 6th IEEE 
Symposium on High Performance Distributed 
Computing, p. 365-375. 

 
[32] Beheshti, S.M.R. and M.S. Moshkenani (2007) 

‘Development of Grid resource discovery service 
based on semantic information’, in Proceedings of 
Spring Simulaiton Multiconference, vol. 1, p. 141-
148. 

 
[33] Li, W., et al. (2002) ‘Grid Resource Discovery Based 

on a Routing-Transferring Model’, in Proceedings of 
the Third International Workshop on Grid 
Computing, Springer-Verlag, p. 145-156. 

 
[34] Yin, Y., H. Cui, and X. Chen (2007) ‘The Grid 

Resource Discovery Method Based on Hierarchical 
Model’, Asian Network for Scientific Information, 
p.1090-1094. 

 
[35] Benson, E., G. Wasson, and M. Humphrey (2006) 

‘Evaluation of UDDI as a Provider of Resource 
Discovery Services for OGSA-Based Grids’, in 20th 
International Parallel and Distributed Processing 
Symposium, p. 9. 

 

International Journal for Infonomics (IJI), Volume 3, Issue 1, March 2010

Copyright © 2010, Infonomics Society 233




