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Abstract- The data mining includes different kinds of data models for analysing the data. The data mining based analysis 
leads to produce the outcomes according to the employed algorithms over similar kind of data. Thus according to the 
databases and their mining based outcomes data mining algorithms can be classified in association rule mining algorithm, 
classification algorithm or clustering methods. In literature a number of different techniques and algorithms are available by 
which the association rules are mined for different purposes. Among them Apriori algorithm is one of most popular 
technique of association rule mining. The Apriori algorithm is basically used for transactional pattern analysis using the 
frequent pattern evaluation of target item sets. Therefore to execute the process, algorithm generates the candidate sets for 
association pattern analysis. 
In this presented work first the implementation of Apriori algorithm is performed and then to reduce the time and space 
complexity a new technique using the Apriori algorithm is performed for finding the association rules. In the proposed rule 
mining technique the candidate generation is limited by pre-analysis of itemsets during candidate set generation process. Due 
to this less number of candidates and high quality rules are formed. The implementation of Apriori algorithm is performed 
using JAVA technology. Additionally the performance in terms of space and time complexity is measured. According to 
comparative performance study proposed Apriori algorithm provides better and less number of rules in efficient manner. 
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I. INTRODUCTION 
 
The data mining techniques [1][2] are used to analyse 
the raw data and filter them to find the most valuable 
patterns from raw set of data. These techniques are 
basicallya kind of mathematical model formulated by 
computational algorithms.The computational 
algorithms first analyse the targeted patterns and 
recoverthe essential features by which the entire set 
of data is representable. According to formulation of 
these data mining models these techniques are 
implementable in different computational 
problems.That can be used a classifier, association 
rules, sequential covering rules and clustering 
approaches. Therefore according to the requirements 
of applications these algorithms are employed in 
different kind’sreal world problems. Among various 
kinds of pattern mining techniques association rule 
mining and frequent pattern analysis is an essential 
aspect of data analysis and pattern recognition [3]. 
 
Extraction of association rules from a large database 
has been an important task in data mining. That is 
used to prepare the association rules from the 
transactional data bases such as web mining 
applications [4], recommendation engine and other 
applications where based the individual objects of 
data the decisions are made. The results of 
association rule mining technique is used to discover 
hidden associations between data items or available 
objects, termed as itemsets. To understand this 
processsuppose a database having some transection, 
where each transaction is composed by a set of items 
(i.e. itemsets), and then using the available 

information the main aim is to prepare association 
rules to prepare the relationship between itemsets 
according to their frequency [5]. 
 
Among both the association pattern mining 
techniques the FP-Tree is considered as the efficient 
and scalable technique as compared to the Apriori 
algorithm. But during pattern analysisFP-Tree 
generates a number of conditional trees with a main 
FP-Tree [6].That process increases the ambiguity of 
the association rules. On the other hand the Apriori 
algorithm provides more clear and valuable rules. 
Thus in this presented work the Apriori algorithm is 
explored and their processing and working is 
understood [7]. Additionally an improved version of 
Apriori algorithm is also presented and implemented 
for experimentation and comparative study. The key 
motive of the work is to enhance the performance of 
traditional Apriori algorithm in terms of time and 
space complexity.This section provides the basic 
overview of the proposed work and the direction of 
study. In further section the traditional and proposed 
Apriori algorithm is demonstrated. 
 
II. PROPOSED WORK 
 
The Data Mining is a technique to evaluate the 
databases and recover the essential patterns from the 
data. These patterns can be used for decision making, 
prediction and association finding. In order to find 
these patterns that is required to analyse the data 
using the automated computational algorithms. These 
algorithms can be recognized in mainly three 
categories classification, clustering and association 
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rule generation. In this presented work the association 
rule mining techniques are investigated. Basically the 
association rule mining techniques are used for 
finding the much frequent data among various 
patterns available in data bases with some initial 
constrains. Therefore these algorithms can be used for 
prediction, recommendation, pre-fetching and others 
applications.  
 
The discovery of association rules [8] among 
significant number of item sets is an important aspect 
of data mining. In order to obtain more effective rules 
researchers developed to different algorithms and 
techniques. In most of the cases the key issues is to 
generation of candidate set. Among the existing 
techniques (i.e. Apriori, Eclet), the frequent pattern 
growth (FP-growth) technique is efficient and 
scalable. The FP-Tree algorithm generates the rules 
using frequent item set without candidate set 
generation. But the candidate set generation improves 
the quality of the rules and also helps to find the most 
confident rules. Thus the Apriori algorithm is selected 
to work with and explore the technique of association 
rules discovery. 
 
III. METHODOLOGY  
 
During the literature survey we found various 
frequent set mining algorithms are implemented. 
Additionally various other sequential and frequent 
pattern mining approaches are developed.The Apriori 
Algorithm is an influential algorithm for mining 
frequent item-sets for Boolean association rules. The 
key terminology of the Apriori algorithm is given as 
follows: 
 

 Frequent Item-sets: The sets of item which 
has minimum support (denoted by Li for ith-
Item-set). 

 Apriori Property: Any subset of frequent 
item-set must be frequent. 

 Join Operation: To find Lk, a set of 
candidate k-item-sets is generated by joining 
Lk-1with itself. 

 
Find the frequent item-sets: the sets of items that have 
minimum support– A subset of a frequent item-set 
must also be a frequent item-set [9] 

 i.e., if {AB} is a frequent item-set, both {A} 
and {B} should be a frequent item-set 

 Iteratively find frequent item-sets 
with cardinality from 1 to k (k-
item-set) 

 Use the frequent item-sets to generate 
association rules. 

 Join Step: Ckis generated by joining Lk-1with 
itself. 

 Prune Step: Any (k-1)-item-set that is not 
frequent cannot be a subset of a frequent k-
item-set 

Pseudo-code:Algorithm 1 Apriori Algorithm 

 
 
Modified Apriori Algorithm 
The implementation in this paper suggests that we do 
not scan the whole database to count the support for 
every attribute. Here we combine to processes for 
attribute generation that minimize the time for finding 
minimum frequent patterns. This is possible by 
keeping the count of minimum support and then 
comparing it with the support of every attribute. The 
support of an attribute is counted only till the time it 
reaches the minimum support value. Beyond that the 
support for an attribute need not be known. 
 

Algorithm 2 Modified Apriori 

I.  
 

IV. RESULTS ANALYSIS 
 
The implementation of the traditional Apriori 
algorithm and proposed Apriori algorithm is 
performedin previous section.This section provides 
the comparative performance study and results 
evaluation of the proposed algorithm.  
 
A. Memory Usage 
The amount of main memory required to perform 
data analysis using the algorithm is termed here as 
memory usages or space complexity. The estimated 
comparative memory consumption of the 
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implemented algorithm is reported using figure 1 and 
table 1. 
 

Table 1 Memory Consumption 

 
 

 
Figure 1 Memory Consumption 

 
The memory consumption or space complexity of the 
implemented algorithms namely proposed and 
traditional Apriori algorithm is reported using the 
figure 1.In this diagram the X axis contains different 
experiments performed with system and Y axis shows 
amount of main memory consumed in terms of KB 
(kilobytes). Additionally to represent the performance 
of algorithms red line shows the performance of 
improved Apriori and traditiosnal algorithm is 
denoted using blue line.In most of the experiments 
the performance of algorithmsare fluctuating but it 
remains adoptable for data analysis in both the 
cases.In experimentations size of data is increases and 
their memory consumption is evaluated. During the 
experimentations that is observed if the number of 
candidate set generation is large then the memory 
requirement is higher and otherwise it remains fixed 
not much fluctuating. 

B. Time Consumption 
The amount of time consumed for developing the 
Apriori based association rules using the input 
datasets is termed here as the time consumption of 
algorithm or time complexity. The time consumption 
of the implemented algorithmsis reported using the 
figure 2 and table 2. In this figure X axis shows the 
different experiments performed with the system and 
the Y axis shows the amount of time consumed for 
developing the association rules in terms of seconds. 
According to the given performance the implemented 
algorithms proposedApriori algorithm consumes less 
amount of time as compared to the traditional Apriori. 
But the time consumption is increases as the amount 
of data for association rule development is increases. 
 

Table 2 Time Complexity 

 
 

 
Figure 2 Time Complexity 

 
C. Transection Vs. Rules  
In order to represent the effectiveness of the proposed 
technique the comparison of both the implemented 
algorithms is performed which number of input 
transections and developed association rules in both 
the conditions. The performed experimentation and 
their results are provided using figure 3 and table 3. 
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In this diagram the number of input transections are 
given in X axis and the number of generated rules are 
provided in Y axis. To shows the performance red 
line shows the performance of proposed technique 
and blue line shows the performance of traditional 
Apriori algorithm. In most of the time similar 
numbers of rules are generated with the less amount 
of time as compared to the traditional algorithm. The 
obtained observational results are also demonstrated 
the proposed technique provides high quality rules as 
compared to traditional approach. 
 

 
Figure 3 Transection Vs. Rule 

 
Table 3 Transection Vs Rule 

 
 
CONCLUSIONS 
 
The key aim of the proposed investigative research 
work to understand the different frequent pattern 
mining and association rule mining techniques. 
Additionallyusing implementation and 
experimentation need to conclude the performance 
for the different size of datasets. This section 
provides the summary of work performed and the 
future extension of the proposed work. 
A. Conclusion 
The data mining is a technique for finding the 
essential or valuable patterns from data. Therefore 

different kinds of mathematical models or algorithms 
are developed for performing such the task. 
According to the pattern recovery from the data and 
their applications in real world problems, the 
algorithms can be defined as classification algorithms, 
clustering algorithms and associative algorithms.. On 
the other hand the clustering is a kind of unsupervised 
algorithm and can be used with any kind of data. 
Finally the association algorithms are used to find the 
most valuable and frequent patterns over the entire set. 
Thus that is an essential application of data mining, 
that can be used in various different kinds of 
applications i.e. user behaviour analysis, pattern 
extraction, recommendation and prediction also. 
 
The proposed work is focused on finding the efficient 
and scalable technique for association rule mining. 
Due to analysis of various association rule mining 
techniques i.e. Apriori, FP growth and Eclat 
algorithm is found for association rule mining. 
Among them the Apriori algorithm is much popular 
and effective for clear rules generation. But the key 
issue of this algorithm is that if the number of item 
set and transection sets are increases the amount of 
memory and time consumption is also increases in 
similar manner.Basically when the Apriori 
algorithmgenerates the association rulesit needs to 
utilizecandidate item sets for generating the 
association rules [10] [11]. Therefore the research 
effort is further concentrated to reduce the number of 
candidate set generation. Therefore a new modified 
Apriori algorithm is proposed and implemented with 
limited candidate set generation. 
 
The implementation of the Apriori algorithm is 
provided using JAVA technology and their 
performance is estimated in terms of space and time 
complexity. According to the obtained performance 
the summary of the implemented algorithm’s 
performance is given using table 4. 
 

Table 4 Performance Summary 

 
 
According to the obtained performance of the 
algorithm the Apriori algorithm out performs as 
compared to the available technique of association 
rule mining.    
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B. Future Works 
The primary goals of the proposed work are 
accomplished in this work, but still some issues in 
different association rule mining is remains to fix. 
Therefore in near future a new technique for 
association rule generation for Apriori algorithm is 
proposed to utilize the techniques for distributed data 
based. In addition of that this algorithm can also be 
utilized to perform privacy preserving association 
rules.finally using the real world application the 
utility of the application is simulated. 
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