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Abstract 

Grid information systems play a key role in today's production Grid infrastructures. it provide 

a coherent view of the Grid services in the infrastructure while addressing the performance, 

robustness and scalability issues that occur in dynamic, large scale, distributed systems. As 

the number of services within these infrastructures continues to grow, it must be ensured that 

the Grid information system will meet the future scalability requirements. This paper 

discusses the various fundamental design of grid information service based on learning 

automata. Because grid environment has dynamic nature so restructure of grid information 

system is very important key. In this paper we hope to have effective and dynamic grid 

information system by using learning automata 
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Introduction 

The Grid [1] denotes a middleware infrastructure for wide-area scientific and engineering 

computing characterized by multiple administrative domains and geographically broad 

distribution of resources and users. The topic of this paper is one of those key services, the 

grid information service. 

Grid information systems enable users, applications and services to discover which Grid 

services exist in a Grid infrastructure and further information about their structure and state 

[2]. Information describing each Grid service is provided by the service itself. Hence, the 

Grid service, in terms of Grid computing, is the primary information source. Grid information 

systems provide a mechanism for resolving queries that may need to take into consideration 

multiple information sources. These information sources are distributed to the same extent 

that Grid services are distributed. Given the large number of services in a typical Grid 

infrastructure, Grid information systems use methods to prefetch some of this information to 

improve performance[8]. 

The authors represent two sides of the grid information service discussion. In one view, grid 

resource information is best served by a p2p representation, and on the other side, dynamic 

nature of grid environment need to dynamic structure of p2p information service. A key 

requirement to understanding the points of view is an understanding of the key services. That 

is, the kinds of information to be represented can change at any time. So self organized grid 

information service should be implemented with the aims of increase efficiency of other 

service such as resource discovery or resource scheduling that use of grid information 

service.  In this investigate a new organization of grid information system by using learning 

automata will be presented[3]. 
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Grid information system 

Grid information systems play a core role in today's production Grid infrastructures. They 

provide a coherent view of the Grid services in the infrastructure while addressing the 

performance, robustness and scalability issues that occur in dynamic, large-scale, distributed 

systems. As the number of services within these infrastructures continues to grow, it must be 

ensured that the Grid information system will meet the future scalability requirements. 

Grid information systems enable users, applications and services to discover which Grid 

services exist in a Grid infrastructure and further information about their structure and state 

[8]. Information describing each Grid service is provided by the service itself. Hence, the 

Grid service, in terms of Grid computing, is the primary information source. Grid information 

systems provide a mechanism for resolving queries that may need to take into consideration 

multiple information sources. These information sources are distributed to the same extent 

that Grid services are distributed. Given the large number of services in a typical Grid 

infrastructure, Grid information systems performs resource discovery to obtain information 

about available resources. Grid information systems provide basic mechanism for the 

discovery, monitoring and planning applications over the grid. The Grid information system 

keeps track of the resources and the access record. Therefore a user can inquire about the 

access rights on various resources. As the number of resources and users increase 

dynamically in grid, it becomes more challenging to manage authorization and access control. 

In this paper, we describe applying P2P[5] techniques to organization of grid information 

service these include the choice of overlay configuration and varying security requirements 

for Grid and P2P environments. We present the design and implementation of two peer-to-

peer Grid resource discovery services: basic structure of peer-to-peer information service and 

a self organized structure of peer-to-peer information service. We discuss the design 

tradeoffs, performance and scalability of these two systems as well as related work and 

finally ongoing challenges for applying P2P techniques to Grid discovery services. 
 

Resource discovery 

One of the fundamental requirements of Grid computing is efficient and effective resource 

discovery mechanism[4]. Resource discovery involves discovery of appropriate resources 

required by user applications. Various resource discovery mechanisms have been proposed 

during the recent years. These mechanisms range from centralized to hierarchical information 

service approach. Most of the techniques developed based on these approaches have 

scalability and fault tolerance limitations. To overcome these limitations Peer to Peer based 

discovery mechanisms are proposed. In this regard we present the design and implementation 

of peer to peer technique for organization of grid information service to resource discovery. 

 
 

Peer to Peer organization of grid information service 

Currently, there are several well-known and widely-used Grid information services: 

Monitoring and Discovery System (MDS), Berkeley DB Information Index (BDII), and 

RGMA [10]. MDS [11] is the information service component of the Globus platform. In 

MDS2.x, information about Grid resources is extracted by ”information providers”, which are 

software programs that collect and organize information from individual Grid entities, either 

by executing local operations or by contacting third-party information sources (e.g., the 

Network Weather Service, SNMP, etc.). Extracted information is organized according to the 

LDAP (Lightweight Directory Access Protocol) data model in LDIF format and uploaded 

into LDAP-based servers of the Grid Resource Information Service (GRIS). GRIS servers 
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can register themselves in the Grid Index Information Services (GIIS) in order to aggregate 

directories, using a soft-state registration protocol called Grid Registration Protocol 

(GRRP). One of the disadvantages of MDS is that it is based on the LDAP data model, which 

is too rigid to be adopted or to represent the heterogeneous information in/on Grids. It also 

lacks in the ability of supporting complex queries. 

A flat structure for organization of grid information service based on peer-to-peer model is 

proposed in [9]. All grid resource information is registered in peer services. The Proffered 

structure is an efficient and extendable environment. It does create a dynamic network of 

directories. Organization of grid information service is based on peer-to-peer model. This 

structure is illustrated in Fig.1 Grid from resource searching perspective is a set of 

information nodes that are geographically distributed. Each information node can be attached 

to other information nodes through contacting with them. In peer to peer search method each 

information node knows limited set of information nodes that associated with them. These set 

known as neighborhood of this node.  

This architecture has one or more servers that store and provide access to resource 

information. A peer may provide information about a small set of resources (e.g. locally 

stored files or the nodes computing power, as in a traditional P2P scenario) or a large set of 

resources (e.g. all resources shared by a VO, as in a typical Grid scenario). The resource 

request by users is sent to a local node. If the request could be fulfilled locally this node 

responds with the required resource otherwise the request is forwarded to other node. The 

intermediary nodes forward the request till the TTL (Time to Live) expires or the request is 

fulfilled. 

 
Fig1. Basic structure of grid information service based on p2p model 

 

New Organization of Basic Peer to Peer structure Based on learning automata 

We have tried to increase efficiency of proposed architecture in [9] by means of learning 

automata. Proffered model of GIS with peer-to-peer structure in pervious section has several 

weaknesses. static organization of this model is One of the most important of them that 

means logical neighbors do not change at any time so it cause decrease efficiency of grid 

resource discovery process. Effective resource discovery service technique needs to have 

access to up to date information about grid resources status. Dynamic nature of grid 

environment causes grid resource information service to have a dynamic structure so that 

resource discovery performance is acceptable. As shown in Fig.2 at proposed approach, we 

have equipped each peer service(PS) with learning automata in the middle layer. The role of 

learning automata is to select the best PS for logical neighbors of this PS according to 

received request [6]. Received request will be sent randomly to a number of PS's. The next 

choice of learning automata is to transfer the same request in future is suitability of selected 

PS that contains this resource in terms of execution time of incoming task. In other words, 
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peer-to-peer structure is changing at any time based on learning automata criteria. When a 

new request arrives, if the request is made before, based on previous experience of learning 

automata for the same request it will transfer to the best nodes of grid resource information 

nodes in peer-to-peer model but if arrived request for resource is new, it is sent randomly to 

PS's and as mentioned earlier results are evaluated by learning automata and new structure of 

PS's neighbors are formed. 

 
Fig2. Proposed structure of grid information service by means of learning automata based on 

p2p model 
 

For each incoming resource request 

Begin  

A.Select-randomly-PS node() 

ψ(i)= Select-PS node for logical neighbors for sending incoming task according to selecting policy 

restructured of p2p Layer based on ψ(i)  

Evaluate β according to selected mapping policy 

A.Update(β) 
 

Table1. Proffered algorithm for restructure of p2p model by using learning automata 

When every incoming job is executed on the machine with the shortest execution time that 

registered in one of the PS nodes or peers that selected by new proposed resource discovery 

mechanism that mentioned in above section , it is defined as the ideal discovering which is 

represented as ψmin(i), 1≤ j ≤τ, and evaluated as shown in equation 1. For an arbitrary task si 

and an arbitrary machine mj, ETC(si,mj) is the estimated execution time of si on mj. Proposed 

method uses ψmin(i) criteria for selection logical neighbors of this PS. 

ji )(min such that ),(min),(
1

qiETCjiETC
q 

  
(1) 

We design a general linear schema for updating action probabilities can be represented as 

follows. Let action i be performed then: 

Desired response: 
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(2)  

(3)  

Undesired response: 

(4) 
 

(5) 
 

Where a and b are reward and penalty parameters. When a=b, the automaton is called LRP. If 

b=0 the automaton is called LRI and if 0<b<<a<1, the automaton is called LRεP. For more 

Information about learning automata the reader may refer to [7]. The proposed structure 

based on learning automata model, as is constructed by associating every PS nodes ni with a 

variable structure learning automaton, which is represented by a 3-tuple ))(),(),(( iAii  . 

Each action of an automaton is associated with a selecting of the best PS for logical neighbors 

of this node. Therefore, for any incoming request for resource  nnni ,...,,)( 21 ( ni is the i
th

 

PS) that is set of PS's which one of them will be selected for logical neighbor and sending 

incoming request to it. And ]1,0[)( i , where β(i) closer to 0 indicates that the action taken by 

the automaton of PS node is favorable to the system, and closer to 1 indicates an unfavorable 

response. Based on heuristic used for evaluating environment responses (β (i)'s), environment 

may be interpreted as a P-model, Q-model, or S-model. 

 

Performance evaluation  

This section shows the behavior of our LA-based organization of p2p model for grid resource 

discovery service. The simulator used for the simulation is gridsim[7]. In these experiments, 

we check the behavior of proposed model by comparing it with conventional existing basic 

structure. To evaluate and compare proposed learning automata based p2p model with its 

basic traditional p2p model a simulation environments known as Gridsim toolkit [7] had been 

used.  

 

 

Experimental Results and Evaluation 

By using Gridsim toolkit, the proposed resource discovery mechanism using learning 

automata based p2p structure with the basic p2p structure, is simulated. In this section, we 

evaluate the performance of learning automata based p2p structure of resource discovery 

service over a real grid environment. Proffered approach will be compared with conventional 

existing methods in terms of success rate that refer to the ratio of successful queries over the 

total number of queries generated. Another parameter for comparison is Average number of 

hops per request that is used to specify the number of hops to discover the best resource for 

incoming query. And finally Average execution time parameter is selected for comparison of 

proffered structured and conventional existing method. As Fig.3 shows proffered method and 

existing method have almost same performance in success rate parameter comparison. Based 

on Fig.5 in average execution time comparison proffered approach has better performance 

than existing structure. And finally Fig.4 shows increase number of hops in proffered method 

in comparison with exiting method that indicate Obsession in selecting the best resource in 

proffered method. 
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Fig.3 Succes rate comparison between Proffered  method and basic organization 

 

 
Fig.4 Average number of hops comparison between Proffered method and basic organization 

 

 
Fig.5 Average execution time comparison between  Proffered method and basic organization 

 

 

conclusion 
In this investigation, the use of learning automata to generate dynamic grid information service has been 

presented. We have proposed learning automata based model for the new organization of grid information 

service in peer-to-peer model. Learning automata based peer-to-peer approach has been used in order to increase 

the efficiency of resource discovery service in grid computing. It has two fundamental points. First, highly 

dynamic information system is needed. Second, this organization can be created using learning automata. 

Finally, proffered approach has been compared with basic model of peer-to-peer in terms of success rate, 

average number of hops and execution time and results were presented in the previous section. Results show the 

improvement in proffered resource discovery mechanism in comparison with existing method. 
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