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Abstract: Distribution, collection, sharing, controlling and manipulation of data allows for solving computational problems and
executing the applications that are distributed in nature. Data mining algorithms are data intensive; therefore the Grid can offer a
computing and data management infrastructure for parallel data analysis. SVM (Support Vector Machine) is a method which is
used in data mining to extract predicted data. But building a distinctive SVM model for each class of large multiclass database is
both laborious and time consuming in terms of labeling and training the data. In these paper, we address these difficulties by using
a regularization-based algorithm called adaptation SVM (A-SVM), through which existing prediction model is adapted to a new
domain, results in decreasing amount of labeled data and training cost keeping performance into consideration. This paper
discussed about various applications of A-SVM in Grid environment.
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I.

INTRODUCTION

The Grid is a collection, distribution and controlling of
services in which resources is shared individually within
dynamic organizations. A grid is a distributed system that
allows sharing, selection and aggregation of distributed
"autonomous" resources dynamically at runtime depending on
their availability, performance, cost, and user's Quality–OfServices (QoS) requirements [11]. To solve large-scale
computation problems, Grid uses the resources of many
separate computers which are connected by a network. Grids
provide the facility to perform computations on large datasets,
by breaking them down into many smaller parts, or give the
ability to perform many more computations at once that would
be possible on a single computer, by modeling a parallel
computing between processes [11]. The advantage of the Grid
is high efficiency of using technological ability. The grid is
high effective in using associated technological capacities of
creative users potential, the safety, the reliability and high
level of transportability for computational applications.
Network is the main building block of the Grid. The main aim
of grid computing is to give organizations and application
developers the ability to create distributed computing
environments that can utilize computing resources on demand
[11].
A support vector machine (SVMs) was first proposed by
Vapnik [23] which is used for binary classification. SVM is a
classifier which can be store the result in two ways: partial or
true. SVM is a simplest linear form which is the hyperplane
for separating the positive and negative examples.
II.

LITERATURE REVIEW

A. Support Vector Machine (SVM)
Ali Meligy et al. [11] presented the grid-based distributed
Support Vector Machine (SVM) Algorithm. They gives the
fundamental concept of SVM which is defined over the vector
space in which the problem is to find decision surface that

separates the best data vectors into two classes [11]. SVM is a
simplest linear form, generally it is a hyperplane that separates
the positive examples from the negative example. From figure
1, it showed hyperplane that separates the training data by a
maximal margin between two classes [25]. All vectors lies on
one side of the hyperplane labeled as .1 and other vectors lies
on another side of the hyperplane labeled as 1. The training
objects that lie closest to the hyperplane are called the support
vectors [20].

Fig.ure1. Simple Linear Support Vector Machine [11]

An advantage of the method is that the modeling of that
hyperplane is only deals with these support vectors, preferably
than the whole training dataset, and so the size of the training
dataset is not usually an issue [11],[25]. A disadvantage is that
the algorithm is time consuming and also it is sensitive to
choice of the parameters, making it harder to use.
Inderjit S. Dhillon et al. [20] proposed a new information
theoretic-divisive algorithm which is used for word clustering
applied to text classification [20]. At lower number of features,
this divisive algorithm achieves higher classification accuracy.
Also, they have presented the detailed experimental result
using Naïve Bayes and Support Vector Machine on 20
Newsgroup datasets [20].
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Support Vector Machines (SVMs) [23] are generally
inductive-learning schemes which are used for solving two
class pattern recognition problems. Nowadays SVM also give
good results in text categorization [16]. SVM is defined over
the vector space in which the classification problem is to find
decision surface that then “best” separates the data points of
two classes. This decision surface is called as hyperplane
which is maximizes the “margin” between two classes in case
of linearly separable data [20].
Thanh-Nghi Do et al. [9] proposed the incremental, parallel
and distributed Support Vector machine (SVM) using linear
and non-linear kernels. There aims to classifying very large
size of datasets on standard personal computers (PC’s) [9].
They have proposed the Least Square SVM (LS-SVM) [21]
for building the incremental, parallel and distributed algorithm
[17].
The LS-SVM is used to construct new algorithm which is very
fast to build incremental, parallel and distributed SVM for
classification task. This new algorithm has ability to classify
one billion data points in 20-dimensional input space into two
classes in some minutes on ten machines [9].
The incremental LS-SVM algorithm is very fast to train the
data and efficient to classify the large datasets, it needs to load
the whole dataset in memory first [9]. The incremental LSSVM can only runs on a single machine. It deals with large
dataset to classify.
Simon Tong et al. [12]introduced an algorithm which is used
for performing active learning with support vector machine
(SVM) which means that algorithm is used for choosing which
instances to request next [12]. Their experimental results
showing that employing the active learning with SVM can
reduce the need of labeled training instances of both inductive
and transductive settings [12]. In SVM for induction, a labeled
training set of data or a task is used to create a classifier which
has a good performance on unseen test data. SVM also used
for transduction. Here SVM can perform transduction by
finding the hyperplane which maximizes the margin related to
both labeled and unlabeled data. This transductive SVM is
used for text classification [12].
Chih-Wei Hsu et al. [2] proposed several methods in which
multiclass classifier are constructed by combining several
binary classifiers. To solve the multiclass SVM [22] in one
step, that has variables proportional to the number of classes.
Therefore, for multiclass SVMs methods, there is need of
binary classifiers to be constructed and the optimization
problem. That’s why this method is more computationally
expensive to solve the multiclass problem than the binary
problem with the same number of data [2]. They have shown
three methods such as one-against-all [8], one-against-one and
directed acyclic graph SVM (DAGSVM) [18] are based on
solving the problem of binary classification.
Classification is the most important task specially used for the
different applications such as text categorization, image
classification, data classification etc. Durgesh K. Srivastava et
al. [10] applied Support Vector Machine (SVM) on different
data like Diabetes data, Heart data which have more than one
or multi class in terms of their features, classes, number of
training data and number of testing data. They have shown the
comparative results by using the different kernels for all data
samples [10].

They introduced the concept of SVM with kernel function
selection and model selection which are used to solve the
classification problem. Out of all kernel function, the RBF is
the most popular kernel function because it has less numerical
difficulties. SVMs are related to the supervised learning
method which is used for the classification and regression
[23].SVM is generally used for linear classification. SVM has
a property which is simultaneously minimize the empirical
classification error and maximize the geometric margin. That’s
why SVM called Maximum Margin Classifiers.
B. Grid-Based SVM
The Grid is collection, distribution and sharing of service
within dynamic organizations consisting of resources
individuals. The Grid-based SVM is generally focused on the
Grid data services, i.e. data access or metadata access. It can
process the large data sets. For multiclass classification, Grid
data services are used to access the metadata i.e. the data about
data [11]. Some of the methods are time consuming and use of
the Grid infrastructure can gives the important benefits.
Implementation of text mining techniques allows us to access
different geographically distributed data collection and
perform text mining task in parallel fashion [11].
They have proposed some applications on grid-based data
mining infrastructure and these are Knowledge Grid (K-Grid)
and NASA’s Information Power Grid (IPG). Both applications
are the input to the data mining algorithm to extracting the
new knowledge. They used the Open Source Grid Toolkit as
Grid middleware in the Grid architecture as shown in the
figure. 2 [11]. In that the XML and HTTP services are
provided by the web service.
To find the suitable resources, user can be submit the
instructions to the SVM application and through Globus. The
architecture also showed the Parallel of Support Vector
Machine (PSVM) algorithm and Sequential SVM algorithm
[11].

Figure2. Grid-Based SVM [11]

They employed a PSVM algorithm for its parallelism. Here
parallel applications can be classified into some programming
paradigms which are used to develop parallel programs. For
the parallelism, they have shown the task farming paradigm
which is also called as Master / Slave consists of two entities
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Master and Multiple Slaves. The communication takes place
only between the master and slaves [11]. The task farming
paradigm can be used either static load balancing or dynamic
load balancing. In static load balancing, the distribution of all
tasks is performed at the beginning of computation [11].
The grid can play an important role in providing an effective
computational support for distributed knowledge discovery
applications. For the development of data mining applications
on grids, they designed a system called KNOWLEDGE GRID
[14], [4]. Mario Cannataro et al. [3]described the Knowledge
Grid framework and also presented the toolset which is
provided by the Knowledge Grid for implementing distributed
knowledge discovery. They have discussed about Knowledge
Grid system which is designed for the development of data
mining applications on grid [3]. Knowledge Grid is a parallel
and distributed software architecture which integrates data
mining techniques and grid technologies [3].
Chao-Tung Yang et al.[5]presented the decision tree
architecture for applying it to both parallel and sequential
algorithm. Decision tree is one common method which is used
in data mining to extract the predicted information. They have
been proposed some applications on Grid-based data mining
infrastructure, such as the Knowledge Grid (K-Grid) [19],
NASA’s information Power Grid (IPG) [25]. Both are the
input on the data mining algorithms used to extract new
knowledge. Their goal is to explore the relationship between
the Grid architecture and data mining. Here grid is classified
into three types: Top-Down, Reciprocal type and Broadcast
type. These three types can be used to identify the data mining
application model and user equality in Grid Environment [5].
C. Adaptation SVM
Bo Geng et al. [1]proposed an algorithm called Ranking
adaptation SVM (RA-SVM) which is used to address the
difficulties while building an unique ranking model for each
domain is both laborious and time consuming for labeling data
and training data [1]. Using this algorithm we can adopt
ranking model to a new domain, so that the amount of labeled
data and training cost is reduced that keeping performance into
consideration [1]. Ranking adaptation is closely related to the
classifier adaptation which is effective for the many learning
problems [6], [7], [13].
In simplest linear form, an SVM is a hyper plane that separates
a set of positive examples from a set of negative examples
with maximum margin. Thus for different classes they select
different distributed nodes, and adapt single trained SVM of
such class for specific classification task.
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mining to extract the predicted information. Sometimes SVM
is laborious and time consuming in case of training and
labeling the multiclass database that’s why we are using ASVM algorithm. Multiclass database is complex in nature.
Accessing this complex database leads to computational
problem while doing data analysis. Therefore it is necessary to
classify this large multiclass database.
Grid is the distribution, controlling and sharing of data used to
solve the computational problem and executing the application
in parallel nature. This could be used in attack classification in
future.
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