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ABSTRACT

XML association rule mining is an important problem in
data mining domain. Currently, the problem of association
rule mining on XML data has not been well studied. In
this paper, we proposed an efficient association rule
mining for large amount of XML data. The set of data is
viewed as a binary table. The value of the itemset is one,
if the corresponding XML data exist in the dataset, zero
for otherwise. The frequent itemset is generated along
with the candidate key. The closed itemset for the given
dafa set is also generated. The closed itemset don’t have
any superset. For both frequent itemset and closed itemset
generation we use Apriori algorithm. The possible
association rules are generated for the XML data. Then
the generated Association rule is converted into XML
format. Our proposed system EARM may reduce the
memory storage size and it returns association rules with

short response time.

Keywords: Association rules, Data Mining, Apriori
Algorithm,

1. INTRODUCTION

Data Mining is the technique that is used to store and
retrieve all types of data. During the mid- to late 1990s,
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commercial vendors began exploring the feasibility of

applying traditional statistical and artificial intelligence

analysis techniques to large databases for the purpose of

discovering hidden data attributes, trends, and patterns.
This exploration evolved into formal data-mining toolsets
based on a wide collection of statistical analysis

techniques. Data-mining techniques can generally be

grouped into one of three categories: clustering,

classifying, and predictive. The proliferation of database
management systems has also contributed to recent
massive gathering of all sorts of information. Today, we
have far more information than we can handle: from
business transactions and scientific data, to satellite
pictures, text reports and military intelligence,

Information retrieval is simply not enough anymore for

decision-making. Confronted with huge collections of

data, we have now created new needs to help us make

better managerial choices. These needs are automatic

summarization of data, extraction of the “essence” of

information stored, and the discovery of patterns in raw

data.

The goal of the project is to generate the association rules
for XML data. This will reduce the memory storage size
and it returns the association rules with short response
time. The input XML document is given from which the
frequent itemset and closed itemset is found using the
apriori algorithm. The association rule is generated for

frequent itemset and it is converted into XML, format.
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2. LITERATURE REVIEW

é

Data mining is a task of discovering interesting patterns
from large amount of data where the data can be stored
in databases, data warehouses or other information
repositories [1]. Data mining is the principle of sorting
through large amounts of data and picking out relevant
information. It is usually used by business intelligence
organizations, and financial analysts, but it is increasingly
used in the sciences to extract information from the
enormous data seis generated by modern experimental
and observational methods. It is a young field, drawing
work from areas including database technology, artificial
intelligence, neural networking, statistics, pattern
recovery, knowledge acquisition and many other fields

such as business, economics and bioinformatics.
2.1 Data Mining Categories

Clustering techniques'group information based on a set
of input patterns using an unsupervised or undirected
algorithm. One example of clustering could be the
analysis of business consumers for unknown atiribute

groupings.

Classifying techniques group or assign objects to
predetermined groupings based on well-defined
attributes. The groupings are often clusters discovered
using the above techniques. An example would be
assigning a consumer to a particular sales cluster based

on their income level.

Predictive techniques take as imput known attributes

regarding a particular object or category and apply those

 attributes to another similar group to identify expected

behavior or outcomes. For exampfe, if a group of
individuals wearing helmets and shoulder pads is known
to be a football team, we can expect another group of
individuals with helmets and pads to be a football team

as well [2].
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2.2 Data Mining Techniques

The following list describes many data-mining techniques
in use foday. Each of these techniques exists in several
variations and can be applied to one or more of the

categories above.

Regression Modeling : This technique applies standard
statistics to data to prove or disprove a hypothesis. One
example of this is linear regression, in which variables
are measured against a standard or target variable path
over time. A second example is logistic regression, where
the probability of an event is predicted based on known
values in correlation with the occurrence of prior similar

events.

Visualization : This technique builds multidimensional
graphs to allow a data analyst to decipher trends, patterns,

or relationships.

Correiation : This technique identifies relationships

between two or more variables in a data group.

Variance Analysis : This is a statistical technique 1o
identify differences in mean values between a target or

known variable and nondependent variables or variable

Zroups.

Discriminate Analysis : This is a classification technique
used to identify or “discriminate” the factors leading to

membership within a grouping.

Forecasting : Forecasting techniques predict variable

outcomes based on the known outcomes of past events.

Cluster Analysis : This technique reduces data instances
to cluster groupings and then analyzes the attributes

displayed by each group.
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Decision Trees : Decision trees separate data based ?
sets of rules that can be described in “if-then-elsg”

language.

Neural Networks : Neural networks are data models

that are meant to simnulate cognitive functions.
Apriori Algorithm

Data mining, more specificaily the “Apriori Algorithm”,
is used to derive association rules that represent
relationships between input conditions and results of
domain experiments. This enables the tool to answer
questions such as “Given cooling medium and agitation
during material heat treatment, predict cooling rate”, This
allows users to perform case studies on the Web and use
their results to optimize the involved processes, thus
increasing customer satisfaction. Another interesting
aspect is predicting material microstructure during heat

treatment,
3, SYSTEM ANALYSIS
3.1 Existing System and Its Limitations

A first algorithm called Apriori was proposed, which
generates (k+1) candidates using joins over frequent k-
itemsets, must be generated by the algorithm. Although
many of those frequent itemset may not be useful and
may not exploit for finding association rules because
some of these frequent itemset haven’t any
interestingness antecedent or consequént in rules but

generate them to find superior frequent itemset.
3.2 Proposed Systems

Input : Transactional data, minimum support and

mininum confidence.

Output : Association rules between largest frequent

ttemsets. Change XML data to binary table form and

count support of all frequent 1-itemsets. Remove the
itemsets are not satisfied with user define minimum
support. Repeatedly apply AND operation must find
large frequent itemsets that can not be found. Logic XOR
operation is applied to derive all interesting association
rules between large frequent itemsets, Disialay association

rules with xml format.
3.3 Advantage in the Proposed System
¢ Reduces the memory storage,

+ Returns association rule with short response time.

4, DESCRIPTION

4.1 Module Analysis

Our proposed system consists of following modules:
1. Data Exiraction Module

2, Data Conversion Module

3. Generation of Frequent Iiem set
4. Generation of Closed Item set
5. Association Rules Generation

6. Convert Rules to XML Module

4.1.1 Data Extraction Module

Sample XML document is given as an input in this
module. Extraction of XML document using parser is
obtained as an output to this module. The extracted data
will be displayed in a notepad. This output is passed as

an input to the second module.
4,1.2 Data Conversion Module

The extracted data from XML document is given as input

to this module, The transactions were noted, The
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extracted data is converted into binary format based on
transaction items. If the item is present we will
binary value of one and if the item is not present, the

binary value is zero.
4.1.3 Generation of Frequent Item set

The binary formats of the transaction items are given as
the input. The candidate and the frequent item sets are

found for generating the Association Rules.
A frequent item set have the following characteristics:

*  Any subset of a frequent item set must be also

frequent

* A transaction containing {beer, diaper, nuts} also

contains {beer, diaper}

*  {beer, diaper, nuts} is frequent 4 {beer, diaper} must

also be frequent

*  No infrequent item set should be generated or

tested.

Frequent Item set Property :

D

ABCD

Figure 4.1 : Frequent Item Set Property

ve a

For generating the frequent item set, Apriori algorithm

is used.
4.1.4 Generation of Closed Itemset

The binary formats of the iransaction items are given as
the input. The generation of closed itemset is the output
to this module. The Mining frequent closed itemsets has
the same power as mining the complete set of frequent
itemsets. This reduces redundant rules to be generated

and increases both efficiency and effectiveness of mining,

The idea behind this approach is to use conditional
databases in a divide and conquer format. Given a list of
all frequent items above minimum support, find
conditional database of item in reverse order of support.
Closed itemsets can be extracted iteratively from these
conditional databases. Fach conditional database may
be further divided into more conditional databases.

4.1.5 Association Rules Generation

This module generates rules based on the support and
confidence values from the frequent item sets.
Association rule induction is a powerful method for so-
called market basket analysis, which aims at finding
regularities in the shopping behavior of customers of
supermarkets, mail-order companies and the like. With
the induction of association rules one tries to find sets of
products that are frequently bought together, so that from
the presence of certain producis in a shopping cart one
can infer (with a high probability) that certain other
products are present. Such information, expressed in the
form of rules, can often be used to increase the number
of items sold, for instance, by appropriately arranging
the products in the shelves of a supermarket (they may,
for example, be placed adjacent to each other in order to

invite even more customers to buy them together) or by
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directly suggesting items to a customer, which may;;

of interest for him/her.

An association rule }s a rule like “If a customer buys
wine and bread, he often buys cheese, too.” It expresses
an association between (sets of) items, which may be
products of a supermarket or a mail-order company,
special equipment options of a car, optional services
offered by telecommunication companies etc. An
association rule states that if we pick a customer at
random and find out that he selected certain items {bought
certain products, chose certain options etc.), we can be
confident, quantified by a percentage, that he also
selected certain other items. Association rule mining is
always done by checking the regularities in data which

can be done by asking questions like

1. What products were often purchased together? —
Milk and Egg

2. What are the subsequent purchases after buying a
PC?

3. Whatkinds of DNA are sensitive to this new drug?

4. Can we automatically classify web documents?

5. Some applications where Association rule mining

is used broadly are

5a. Basket data analysis, cross-marketing, catalog
design, sale campaign analysis

5b.Web log (click stream) analysis, DNA sequence

' analysis, etc.[6,7]

The following is an example for generating Association
rules. The table contains the Transaction ID and the

items.[8]

Table 4.1: Transactions and Itemsets

TID ITEAM
T100 11,12,16
T200 12,14
T300 2,3
T400 11,12,14
T600 11,13
T600 12,13
T700 11,13
T800 11,12,13,16
T900 ILI2,13

Let us consider the 3-Itemset {11, 12, I6} with support of
2%.The generation of association rules for this itemset
is as follows

In~1n 16 confidence=2/4=60%
i1~16 12 confidence=2/2=100%
12716 == 11 confidence=2/2=100%
[T =12 *16 confidence=2/6=33%
[2° =511 716 confidence=2/7=29%
16 511 "2 confidence=2/2=100%

4.1.6 Convert Rules to XM

An XML file is called a document which has one top-
level Element. The elements much match the start and
end tags or a combined tag. The content between the
tags can be a text or an element. The attributes are the

Name/Value pairs with the Start or combined tag.[4]

XML and HTML Difference
In HTML, both the tag semantics and the tag set are fixed.
An <hl> is always a first level heading and the tag

- <ati.product.code> is meaningless. The W3C, in

conjunction with browser vendors and the WWW
community, is constantly working to extend the definition
of HTML to allow new tags to keep pace with changing

technology and to bring variations in presentation

(stylesheets) to the Web. However, these changes are
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always rigidly confined by what the browser vendors
have implemented and by the fact that bacgvard
compatibility is paramount. And for people who want to
disseminate information widely, features supported by
only the latest releases of Netscape and Internet Explorer

are not useful.

XML specifies neither semantics nor a tag set. In fact
XML is really a meta-language for describing markup
languages. In other words, XML provides a facility to
define tags and the structural relationships between them.
Since there’s no predefined tag set, there can’t be any
preconceived semantics. All of the semantics of an XML
document will either be defined by the applications that
process them or by stylesheets.[5]

XML and SGML Differences

XML is defined as an application profile of SGML.
SGML is the Standard Generalized Markup Language
defined by ISQ 8879, SGML has been the standard,
vendor-independent way to maintain repositories of
structured documentation for more than a decade, but it
is not well suited to serving documents over the web
(for a mumber of technical reasons beyond the scope of
this article). Defining XML as an application profile of
SGML means that any fully conformant SGML system
will be able to read XML documents. However, using
and understanding XML documents does not require a
system that is capable of understanding the full generality
of SGML. XML is, roughly speaking, a restricted form
of SGML.[6] '

" For technical purists, it’s important to note that there may
also be subtle differences between documents as
understood by XML systems and those same documents
as understood by SGML systems. In particular, treatment
of white space immediately adjacent to tags may be

different.

Why XML?

In order to appreciate XML, it is important to understand
why it was created. XML was created so that richly
structured documents could be used over the web. The
only viable alternatives, HTML and SGML, are not
practical for this purpose.

HTML, as we've already discussed, comes bound with
a set of semantics and does not provide arbitrary structure.
SGML provides arbitrary structure, but is too difficult
to implement just for a web browser, Full SGML systerns
solve large, complex problems that justify their expense.
Viewing structured documents sent over the web rarely

carries such justification,

This is not to say that XML can be expected to completely
replace SGML. While XML is being designed to deliver
structured content over the web, some of the very features
it lacks to make this practical, make SGML a more
satisfactory solution for the creation and long-time
storage of complex documents. In many organizations,
filtering SGML to XML will be the standard procedure
for web delivery. [3]

5. SCREEN SHOTS

5,1 Data Exiraction from XML Decument
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5.2 Data Conversion g 5.4 Generate Closed Itemset
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Figure 5.4 : Generate Ciosed ltemset :
Figure 5.2 ; Data Conversion .

5.3 Generate Frequent Itemset 5.5 Association Rule Generation
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Figure 5.3 : Generate Frequent Itemset

Figure 5.5 : Association Rule Generation
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5.6 Convert Rules To XML Format

Figure 5.6 : Convert Rules to XMI. Format

6. CONCLUSION

The proposed system for mmmg association rules for
XML data has been successfully implemented. This
proposed algorithm may reduce storage memory size. The
user—ﬁ‘iendiy'interface designed for this paper can enable
anyone to learn about the association rule mining for
XML databases.

7. FUTURE ENHANCEMENT

Currently, this system uses static XML data and the
algorithm uses text file as input. This can be extended to
- generate output for the dynamic XML data and from the
XML databases. The system can be tested with the real-
time data in the future for improving it’s accuracy in
generating association rules. Since, this is an ongoing
research work in the area of data mining; any open issues

can be addressed in the future.
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