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ABSTRACT 

               The rapid development of computer technology, especially increased capacities and decreased 

costs of storage media, has led businesses to store huge amounts of external and internal information in 

large databases at low cost. In general, the rule generated by association rule mining algorithms like 

priori, partition, pincer-search, incremental, border algorithm etc, does not consider negation occurrence 

of the attribute in them and also these rules have only one attribute in the consequent part. In OARM 

(Optimized Association Rule Mining) the genetic algorithm is applied over the rules fetched from 

Apriori association rule mining. By using GA (Genetic Algorithm) the system can predict the rules 

which contain negative attributes in the generated rules along with more than one attribute in consequent 

part. The major advantage of using GAs in the discovery of prediction rules is that they perform global 

search and its complexity is less compared to other algorithms as the genetic algorithm is based on the 

greedy approach. 

The main objective of this system was to implement association rule mining of data using 

genetic algorithm to improve the performance of accessing information from databases (Log file) 

maintained at server machine.The goal of our system was to find all the possible optimized rules from 

given data set using genetic algorithm and also to improve the performance by minimizing the time 

required for scanning huge databases maintained at server machines with the implementation of 

advanced data mining algorithms.  
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INTRODUCTION 

The old way of accessing information from huge log file (which keeps the information about 

past sessions) was more time consuming and inefficient as well. So a new way called Association rule 

mining provides more efficient and fast retrieval of information which would be needed for computation 

in various scenarios. 

Among the areas of data mining, the problem of deriving associations from data has received a 

great deal of attention. Association rules are used to identify relationships among a set of items in 
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database. These relationships are not based on inherent properties of the data themselves (as with 

functional dependencies), but rather based on co-occurrence of the data items. 

Data Mining (DM), also known as  Knowledge-Discovery in Databases (KDD) or Knowledge-

Discovery and Data Mining is the process of automatically searching large volumes of data for patterns 

using tools such as classification, association rule mining and clustering [1]. Data Mining is a complex 

topic and has links with multiple core fields such as computer science and adds value to rich seminal 

computational techniques from statistics, information retrieval, machine learning and pattern recognition. 

Data Mining techniques are the result of a long process of research and product development. 

This evolution began when business data was first stored on computers, continued with improvements in 

data access, and more recently, generated technologies that allow users to navigate through their data in 

real time. Data mining takes this evolutionary process beyond retrospective data access and navigation to 

prospective and proactive information delivery. Data mining is ready for application in the business 

community because it is supported by major technologies like massive data collection, powerful 

multiprocessor computers, data mining algorithms and that are now sufficiently mature. 

With the explosive growth of information sources available on the World Wide Web, it has become 

increasingly necessary for users to utilize automated tools in find the desired information resources, and 

to track and analyze their usage patterns. Web Mining is the extraction of interesting and potentially 

useful patterns and implicit information from artifacts or activity related to the World Wide Web.  

Web servers record and accumulate data about user interactions whenever requests for resources 

are received. Analyzing the web access logs of different web sites can help understand the user behavior 

and the web structure, thereby improving the design of this colossal collection of resources.[2][3] The 

data mining algorithms well suited for Web Mining is Clustering Algorithm. So web browsing data 

related to Web and Clustering Technique is used for that data to know about the features like time (e.g. 

average time spent per page), quantity (e.g. number of sites visited), and order of pages visited (e.g. first 

site) and therefore include both categorical and numeric types.  

RELATED CONCEPTS 

Association Rule 

The association rule is an expression of the form X=>Y, where X is antecedent and Y is 

consequent [7]. Association rule shows how many times Y has occurred if X has already occurred 

depending on the support and confidence value. 

Support 

It is the probability of item or item sets in the given transactional data base: 

Support(X) = n(X)/n where n is the total number of transactions in the database and n(X) is the number 

of transactions that contains the item set X. 
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Confidence 

It is conditional probability, for an association rule X=>Y and defined as Confidence(X=>Y) = 

support(X and Y)/support(X). 

All the traditional association rule mining algorithms were developed to find positive 

associations between items. Positive associations refer to associations between items existing in 

transactions. In addition to the positive associations, negative associations can provide valuable 

information. [4] 

Negative association rule is an implication of the form X=>¬Y where X and Y are item sets and 

X intersect Y=NULL. 

Mining association rules can be broken down into the following two sub-problems: 

1. Generating all item sets that have support greater than, or equal to, the user specified minimal support. 

That is, generating all large item sets. 

2. Generating all the rules that have minimum confidence.  

The association rule with more than one number of consequent items is generated by the following 

method: 

1. Find the rule in which number of consequents =1. 

2. For the given rules p(x  y) and p(x z), the rule p(xyz) is generated by the intersection of both 

the association rules and get a new rule p(x yz) =p (xyz)/p(x). 

Apriori Algorithm 

The traditional way to find frequent itemsets is by the Apriori algorithm [7]. The algorithm 

performs a level-by-level search starting from the single-item sets and proceeding to larger sets. The 

variable holds the family of candidate itemsets, whose frequencies are counted in one database the 

frequent candidates are selected into D. If the sets in D have size k, the new candidates are those sets of 

size k + 1 whose all size-k subsets are in D. The version shown is easy to understand, but it wastes some 

time in trying all pairs of sets. It is possible to reduce the number of pairings significantly. The Apriori 

algorithm examines not only all frequent itemsets but also those non-frequent itemsets whose all subsets 

are frequent. 

Genetic Algorithm 

A Genetic Algorithm (GA) is a procedure used to find approximate solutions to search problems 

through application of the principles of evolutionary biology.  Genetic algorithms are typically 

implemented using computer simulations in which an optimization problem is specified. For this 

problem, members of a space of candidate solutions, called individuals, are represented using abstract 

representations called chromosomes [5][6]. 
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General functions of Genetic Algorithms are  

Crossover – exchange of genetic material (substrings) denoting rules, structural components, 

features of a machine learning, search, or optimization   problem. 

Selection – the application of the fitness criterion to choose which individuals from a population will go 

on to reproduce. 

Replication – the propagation of individuals from one generation to the next. 

Mutation – the modification of chromosomes for single individuals. 

Clustering 

The process of dividing a dataset into mutually exclusive groups such that the members of each group are 

as "close" as possible to one another, and different groups are as "far" as possible from one another, 

where distance is measured with respect to all available variables. 

Web Content Mining 

Web content Mining is the process of extracting knowledge from the content of documents or 

their descriptions. Web document text mining, resource discovery based on concepts indexing or agent 

based technology may also fall in this category. Web structure mining is the process of inferring 

knowledge from the World Wide Web organization and links between references and referents in the 

Web. Finally, web usage mining, also known as Web Log Mining, is the process of extracting interesting 

patterns in web access logs.  

Web content mining is an automatic process that goes beyond keyword extraction. Since the 

content of a text document presents no machine readable semantic, some approaches have suggested 

restructuring the document content in a representation that could be exploited by machines. The usual 

approach to exploit known structure in documents is to use wrappers to map documents to some data 

model. Techniques using lexicons for content interpretation are yet to come.  

There are two groups of web content mining strategies: Those that directly mine the content of 

documents and those that improve on the content search of other tools like search engines.  

Web Structure Mining  

Worldwide Web can reveal more information than just the information contained in documents. 

For example, links pointing to a document indicate the popularity of the document, while links coming 

out of a document indicate the richness or perhaps the variety of topics covered in the document. This 

can be compared to bibliographical citations. The Page Rank and clever methods take advantage of this 

information conveyed by the links to find pertinent web pages. By means of counters, higher levels 

cumulate the number of artifacts subsumed by the concepts they hold. Counters of hyperlinks, in and out 

documents, retrace the structure of the web artifacts summarized. [8] 
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Web Usage Mining  

Web servers record and accumulate data about user interactions whenever requests for resources 

are received. Analyzing the web access logs of different web sites can help understand the user behavior 

and the web structure, thereby improving the design of this colossal collection of resources. There are 

two main tendencies in Web Usage Mining driven by the applications of the discoveries: General Access 

Pattern Tracking and Customized Usage Tracking. The general access pattern tracking analyzes the web 

logs to understand access patterns and trends. These analyses can shed light on better structure and 

grouping of resource providers. Many web analysis tools existed but they are limited and usually 

unsatisfactory. There are number of designed web log data mining tool, Weblog Miner, and proposed 

techniques for using data mining and Online Analytical Processing (OLAP) on treated and transformed 

web access files. 

PRODUCT CONCEPT AND DESIGN  

The problem was formulated as follows:  

Given a large database of item transactions, find the frequent itemsets, i.e. itemsets that occurs 

in at least a user-specified percentage of the database. The performance of methods that mine frequent or 

maximal patterns depends on the length distribution of mined patterns. In this, algorithm will add group 

of similar itemset collections to the database. Each itemset includes group of similar items and searching 

unique itemset inserting as a most different patterns. 

The proposed method for generating association rule by genetic algorithm is as follows: 

Step 1:  Start 

Step 2:  Load a sample of records from the database that fits in the memory. 

Step 3:  Apply Apriori algorithm to find the frequent item sets with the minimum support. Suppose A is 

set of the frequent item set generated by Apriori algorithm.            

Step 4:  Set B= 0 where B is the output set, which contains the association rule. 

Step 5:  Input the termination condition of genetic algorithm. 

Step 6:  Represent each frequent item set of A as binary string using the combination of representation. 

Step 7: Select the two members from the frequent item set using Roulette Wheel        sampling method. 

Step 8: Apply the crossover and mutation on the selected members to generate the association rules. 

Step 9: Find the fitness function for each rule xy and check the following condition. 

Step 10: If (fitness function > min confidence) 

Step 11: Set B = B U {x y} 

Step 12: If the desired number of generations is not completed, then go to Step 3. 
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Step 13: Stop 

This system developed provides faster access to databases (Log files) through mining the data 

from a given huge collection of data through which it minimizes the accessing time. It also provides 

well graphical user interface to makes access easier for end users. This product is very helpful in the 

domain where user need to access huge volume of data. To start with, as shown in figure 1, the Client 

enters the user information through a login form. Then Association rule mining system will validate the 

user information by looking at information stored at network database. Once access is validated then it 

requests the Admin Server for Log file whose path is specified by the client.(Fig 2). Next step is to 

perform clustering on given data in the sense contents of Log file. 

 

 

Then Association rule mining system validates the user information by looking at information 

stored at network database. Once access is validated then it requests the Admin Server for Log file whose 

path is specified by the client. Later the implemented system will perform clustering on a given data, in 

the sense contents of Log file. 

Remote Login 

This permits a user to connect to an account on a remote machine. A client program running on 

the user's machine communicates using the TCP/IP protocol with a server program running on the remote 

machine. The remote computer might be anywhere on the network. But the client has to enter a proper 

username and password, only on validation; it allows clustering the file. 

Remote Registration 

If Client is a new user, Client has to register his details like Username, password, Address, 

Email, city, Mobile-no. This information will be transferred to the remote machine after pressing register 

button and the details are stored in a database. 
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Item set Module 

Frequent itemsets is one of the best known concepts in data mining. If its items co-occur in 

sufficiently many records, the module tokenizes the items from a log file by adding similar items to the 

itemset. It is going to match one item to another and grouping them, adding to an itemset. Each itemset 

contains some subsets. This module will generate the itemsets as well as set the itemset i.e. itemset 

collection. Unlike frequent itemsets are added to the unmatched itemset. 

Itemset Collection 

Computing frequent itemsets and maximally frequent itemsets in a database are classic 

problems in data mining. The resource requirements of all extant algorithms for both problems depend 

on the distribution of frequent patterns.  Itemsets is a fundamental task in many data mining applications. 

Discovery of association rules, correlations, sequential rules, episodes, multi-dimensional patterns, and 

many other important discovery tasks. 

Database Generation Module 

This module generates database by using existing log file. In this database file, any numbers of 

transactions are available. This database file is usually stored at server machine. By retrieving stored 

database file tokenizing minimum number of clusters as seen in figure 3. 
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Apriori Module 

This module contains the actual implementation of Apriori algorithm. The algorithm performs a 

level-by-level search starting from the single-item sets and proceeding to larger sets. The variable holds 

the family of candidate itemsets, whose frequencies are counted in one database, the frequent candidates 

are selected into D. If the sets in D have size k, the new candidates are those sets of size k + 1 whose all 

size-k subsets are in D. The version shown is easy to understand, but it wastes some time in trying all 

pairs of sets. It is possible to reduce the number of pairings significantly. Apriori algorithm examines not 

just the frequent itemsets but also those non-frequent itemsets, whose all subsets are frequent. It will 

define the family of these sets the negative border of the frequent itemset collection. 

 

 

 

CONCLUSIONS AND FUTURE ENHANCEMENT 

Old system of Association rule mining has dealt with a challenging association rule mining 

problem of finding optimized Association rules. The frequent itemsets are generated using the Apriori 

association rule mining algorithm. The genetic algorithm has been applied on the generated frequent 

itemsets to generate the rules containing positive attributes, the negation of the attributes with the 

consequent part consisting of single attribute or more than one attribute.  

The results reported are encouraging and inspiring, since the discovered rules are of optimized rules. And 

also we intend to extend the proposed algorithm in this project to minimize the complexity of the genetic 

algorithm  and  scanning of database by applying Baye’s theorem on the generated rule, to have analysis 

process as a part of the system in future, to improve the Client Server interaction in the System. 
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