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ABSTRACT Grid computing is a way of partitioned computing focused on high-performance orientation and re-
source sharing. In day today computing environment, performing analysis of very large data sets is neces-

sary in many applications. The data are geographically partitioned and the complexity of the data is increasing and in those cases 
the grid technologies is used to provide an effective computational support for knowledge discovery. This paper is an introduction 
to the Grid computing environment.
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I. INTRODUCTION
A. Grid Computing
A multiple or simultaneous processing architecture that shares 
the CPU resources across a network, and all the systems in the 
network functions as a large supercomputer allows the unused 
CPU capacity for all participating machines to be allocated that 
is extremely computation intensive and programmed for paral-
lel processing. Grid computing is also called partitioned com-
puting that gives us another way of sharing the resources of the 
computer and yields the maximum benefit in the efficient time 
and speed. The partitioned computing enables multiple appli-
cations to share the computing infrastructure which results in 
much greater flexibility, cost, power efficiency, performance, 
scalability and availability. Recently, grid computing is emerging 
as an effective paradigm for coordinated resource sharing and 
problem solving in dynamic, multi-institutional virtual organi-
zations operating in the industry and business arena [4]. 

B. Data Grid Computing System
A data grid computing system deals with sharing and manag-
ing the large amount of partitioned data. This system provides 
a transparent access to all shared data resources that are man-
aged by different software systems and this system can access 
by using different protocols and interfaces.

C. Partitioned Data Mining
Partitioned or shared data mining deals with the problem of 
data analysis in environments of partitioned computing nodes.

II. PARTITIONED DATA MINING AND GRIDS
Today many organizations, companies, and scientific centers 
produce and manage large amounts of complex data and infor-
mation. Climate data, astronomic data and company transaction 
data are just some examples of massive amounts of digital data 
repositories that today must be stored and analyzed to find use-
ful knowledge in them. This data and information patrimony 
can be effectively exploited if it is used as a source to produce 
knowledge necessary to support decision making. This process 
is both computationally intensive and collaborative and parti-
tioned in nature. Unfortunately, high-level products to support 
the knowledge discovery and management in partitioned en-
vironments are lacking. This is particularly true in Grid-based 
knowledge discovery [4], although some research and develop-
ment projects and activities in this area are going to be activated 
mainly in Europe and USA, such as the Knowledge Grid, the Dis-
covery Net, and the AdAM project. In the latest years, through 
the Open Grid Services Architecture (OGSA), the Grid commu-
nity defined Grid services as an extension of Web services for 
providing a standard model for using the Grid resources and 
composing partitioned applications as composed of several 
Grid services. Recently the Web Service Resource Framework 

(WSRF) was defined as a standard specification of Grid services 
for providing interoperability with standard Web services so 
building a bridge between the Grid and the Web. 

III. PARTITIONED DATA MINING GRID SERVICES
The Service Oriented Architecture (SOA) is essentially a pro-
gramming model for building flexible, modular, and interopera-
ble software applications. SOA enables the assembly of applica-
tions through parts regardless of their implementation details, 
deployment location, and initial objective of their development. 
OGSA provides a well-defined set of basic interfaces for the de-
velopment of interoperable Grid systems and applications [5]. 
OGSA adopts Web Services as basic technology. Web Services 
are an important paradigm focusing on simple, Internet-based 
standards, such as the Simple Object Access Protocol (SOAP) 
and the Web Services Description Language (WSDL), to ad-
dress heterogeneous partitioned computing. In OGSA every 
resource (e.g., computer, storage, program) is represented as 
a Grid Service: a Web Service that conforms to a set of conven-
tions and supports standard interfaces. OGSA defines standard 
mechanisms for creating, naming, and discovering transient 
Grid Service instances; OGSA also defines mechanisms required 
for creating and composing sophisticated partitioned systems, 
including lifetime management, change management, and no-
tification. The WS-Resource Framework (WSRF) was recently 
proposed as a refactoring and evolution of Grid Services aimed 
at exploiting new Web Services standards, and at evolving OGSI 
based on early implementation and application experiences. 
WSRF provides the means to express state as stateful resources 
and codifies the relationship between Web Services and state-
ful resources in terms of the implied resource pattern, which is 
a set of conventions on Web Services technologies, in particular 
XML, WSDL, and WS-Addressing. Through WSRF is possible to 
define basic services for supporting partitioned data mining 
tasks in Grids. To do this it is necessary to define services cor-
responding to single steps that compose a KDD process such as 
preprocessing, filtering, and visualization;² single data mining 
tasks such as classification, clustering, and rule discovery;² par-
titioned data mining patterns such as collective learning, paral-
lel classification and meta-learning models. At the same time, 
those services should exploit other basic Grid services for data 
transfer and management such as Reliable File Transfer (RFT), 
Replica Location Service (RLS), Data Access and Integration 
(OGSA-DAI) and Distributed Query processing (OGSA-DQP). 
Finally, Grid basic mechanisms for handling security, monitor-
ing, and scheduling distributed tasks can be used to provide 
efficient implementation of high-performance partitioned data 
analysis. 

A. The framework for the Knowledge Grid
The Knowledge Grid framework is a system implemented 
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to support the development of distributed KDD processes 
in a Grid [2]. It uses basic Grid mechanisms to build specific 
knowledge discovery services. In this implementation, each 
Knowledge Grid service (K-Grid service) is exposed as a Web 
Service that exports one or more operations (OPs), by using the 
WSRF conventions and mechanisms. The operations exported 
by high-level K-Grid services (data access services (DAS), tools 
and algorithms access services (TAAS), execution plan manage-
ment services (EPMS), and result presentation services (RPS)) 
are designed to be invoked by user-level applications, whereas 
operations provided by core K-Grid services (knowledge direc-
tory services (KDS) and resource access and execution services 
(RAEMS)) are thought to be invoked by high-level and core K-
Grid services.

Figure 1: Client and Grid environment interactions

In the WSRF-based implementation of the Knowledge Grid 
each service is exposed as a Web Service that exports one or 
more operations (OPs), by using the WSRF conventions and 
mechanisms. The operations exported by High-level K-Grid 
services are designed to be invoked by user-level applications 
only, whereas the operations provided by Core K-Grid services 
are thought to be invoked by High-level as well as Core K-Grid 
services. The client interface performs its tasks by invoking the 
appropriate operations provided by the different High-level K-
Grid services. Those services may be in general executed on a 
different Grid node; therefore the interactions between the cli-
ent interface and High-level K-Grid services are possibly remote.

B. Weka4WS 	
Weka4WS is a framework that extends the widely used open 
source Weka toolkit for supporting distributed data mining on 
WSRF-enabled Grids. Weka4WS adopts the WSRF technology 
for running remote data mining algorithms and managing parti-
tioned computations. The Weka4WS user interface supports the 
execution of both local and remote data mining tasks. On every 
computing node, a WSRF compliant The Weka4WS user inter-
face is a modified Weka Explorer environment which is used 
to support the execution of both local and remote data mining 
tasks. On every computing node, a WSRF-compliant Web Ser-
vice uses all the data mining algorithms provided by the Weka 

library. Data can be located on computing nodes, user nodes, or 
third-party nodes (e.g., shared data repositories). 

Figure 2 shows the software components of user nodes and 
computing nodes in the Weka4WS framework. User nodes in-
clude three components: Graphical User Interface (GUI), Client 
Module (CM), and Weka Library (WL). The GUI is an extended 
Weka Explorer environment that supports the execution of both 
local and remote data mining tasks. Local tasks are executed by 
directly invoking the local WL, whereas remote tasks are execut-
ed through the CM, which operates as an intermediary between 
the GUI and Web Services on remote computing nodes.

Figure 2: Components of user and Computing nodes in Grid 
Computing
The primary goal of the Weka4WS suite is to support the remote 
execution of data mining algorithms by extending the Weka 
through WSRF web services. In the same way, by exploiting the 
data distribution and by improving the application performance 
the tasks of the distributed data mining can be concurrently ex-
ecuted on decentralized Grid nodes. Through the GUI a user can 
either: i) start the execution locally by using the Local pane; ii) 
start the execution remotely by using the Remote pane. Each 
task in the GUI is managed by an independent thread. Therefore, 
a user can start multiple distributed data mining tasks in par-
allel on different Web Services, this way taking full advantage 
of the partitioned Grid environment. Whenever the output of a 
data mining task has been received from a remote computing 
node, it is visualized in the standard Output pane. A recent pa-
per [7] presents the architecture, details of user interface, and 
performance analysis of Weka4WS in executing a distributed 
data mining task in different network scenarios. The experi-
mental results demonstrate the low overhead of the WSRF Web 
service invocation mechanisms with respect to the execution 
time of data mining algorithms on large data sets and the ef-
ficiency of the WSRF framework as a means for executing data 
mining tasks on remote resources. 

IV. CONCLUSION
Data mining patterns shared in the grid computing environ-
ment is highly useful for the companies to distribute the data 
and also for the effective analysis among different resources. 
In this world the data are geographically dispersed in various 
places and hence this shared data mining patterns overcomes 
the data extraction and also it avoids the moving of data into a 
centralized location for mining processes. The shared data min-
ing patterns in the grid environment leads to a way of new inte-
gration and automated analysis techniques. 
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