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Abstract-: Apriori algorithm is useful for mining frequent pattern from large databases. Number of the techniques is
used for the frequent pattern mining which associates the dataset with each other and most useful algorithms are
Apriori & FP-growth algorithms. This paper presents the survey of Apriori algorithm for frequent pattern mining
used to calculate the association in different data sets and apply the parallel computing to increase the execution
speed and to reduce the cost parameters. The analysis of literature survey would give the information about what has
been done previously in frequent pattern mining, what is the current trend and what the other related areas are and
presents efficient scalable Multi-core processor parallel computing that reduce the execution time and increase
performance. For the multi core utilization, Java concurrency libraries package are used which execute the
independent functions on multiple cores of the processor to improve the speed. Java concurrency libraries create the
threads equal to the number of the cores in processor.
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I. INTRODUCTION
Frequent pattern mining [1] plays a significant role in research and it is a part of data mining. The main focus of the
survey is mining of frequent patterns by using apriori algorithm which is suitable for calculating the association rules for
the dataset and generate the rules for the dataset. Apriori algorithm is basically used for mining the frequent patterns and
associated datasets from the large databases. It is also used for the market basket analysis that discovers the relationship
between the different datasets. It find the association rules by analyzes the transactions of the different databases and on
the basis of the analysis[2], it find the association rules which discover the interesting relations between the different
transactions of database. Association rules include the confidence and support.
Apriori algorithm: Candidate generation approach
Apriori algorithm is basically divided into two steps[3,4]. It generates the association rules for the frequent itemsets of
transactional databases. It is based on the apriori principle that all the nonempty subsets of a frequent itemset must be
frequent. It is a two step process.
Step 1: Find frequent itemsets from the database
The whole transactional database is scanned to find the count of candidate set Ck where Ck represents the frequency of
item occur in the database. The frequency of the each itemset Ck is compared with the threshold value of support which
is predefined, if the count of itemset is greater than the minimum support then itemset placed in frequent k-itemset Lk ,
otherwise discarded from the candidate set.
Step 2: Assocation rule formulation
Lk is joined with itself to find the next candidate k+1 itemset Ck+1. This step is iterated for every candidate step .When
all the items in the database are combined with each other and if that set satisfy the minsup criteria then association rules
are formed for the frequent item set. As in the following example rules are formed for itemset {2 3 5}.
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Association rules are formed for the set of items that have the support greater than the minimum support and confidence
greater than the minimum required confidence and lift of the rule is defined as the ratio of the support of frequent item to
the expected if both X and Y are independent

1.1 Scope for Parallel Processing in Data Mining Algorithms
Data mining plays significant role in market for the analysis of large databases. Different algorithms used for the analysis
of large databases take more cost and computation time. To reduce the computation cost and time data mining algorithms
are parallelized. Data mining algorithm parallelization can be perform because most of the data mining tasks involve
subtasks are like to finding of maximum, minimum, count, average etc[5,6]. These tasks can be performed on
independently and on different partitions of a dataset. Then the sub solutions can be integrated for the final results.
Parallelism in Association Rule Mining: The Apriori algorithm is basically used for finding frequent patterns and
association rule mining from the large databases. There are two steps in apriori to find the frequent pattern when the size
of dataset is k+1. In the first step it finds a set of candidate frequent item sets by using join operation and in the second
step entire dataset is searched to count the frequency of items appear together in all the transactions of the database. Now
parallelism can be performed by distributing the dataset to the multiple cores of the processor simultaneously. Parallelism
can also be performed in the first step to increase the speed to obtain frequent items from the transactions of the database.
Global frequent item is obtained by integrating local frequent items and sometimes it must be a local frequent item for
some data partition to achieve this there is need of communication for exchanging support counts. Time taken by the
different cores of the processor also added in computing time. So parallelism of apriori is useful only for the large
databases.
Parallel computing on multiple cores of the processor reduce the execution time and increase performance.
Communication is required in between the multi cores of the processor and implemented by using shared memory or
message passing. Independent functions of the application executed by the multiple threads and threads are assigned to
the multiple cores of the processor but improvement of parallelism depends upon the functions of the program that can be
parallelized and can be executed on the multiple cores of the processor[7,8]. Multi threading feature of the java enables to
write different concurrent applications where different threads can be executed simultaneously. The Java Concurrency
framework is a library that is basically designed to building blocks and to create concurrent applications.
java.util.concurrent is a package defines the executor framework which provides scheduling scheme and thread
management of different application independent functions.
II. SUMMARY OF THE SURVEY
Multi core architecture and parallel computing is useful only for the applications in which number of the cores of the
processor running the same algorithm independently. The partial support of all the candidate itemsets are generated from
the local database partitioning parallel and at the end after each iteration global supports are calculated from partial
support counts of all the processors[8]. The database is partitioned into the small parts and different partitioning are
assigned to the different cores. The entire candidate set Lk-1 is computed by all the cores in parallel fashion. Each core of
the processor independently compute the partial supports of the candidate set from its local database partition. Then
global Ck counts is calculated by exchanges local counts Ck of all the other processors. Lk is computed from the Ck of
each processor[9]. After computing global Lk , each processor computes Ck+1 in parallel and the whole process is
repeated until all frequent itemsets are found.
Steps of Apriori Algorithm on multiple cores of processor:
1. Analyze the transactional database and generate first candidate set which is unique from a transactional dataset.
2. Create the number of threads equal to the number of cores in processor using executor object.
3. Calculate the partial support count for each itemset and submit itemsets in Completion Service object for the
processing.
4. Store global support count value in a variable, calculated by multiple cores of processor.
5. Generate a frequent item set by comparing it with minimum support value.
6. Generate new candidate itemset by incrementing one item.
7. Repeat steps from 5 to 6 until frequent itemset is empty.
8. End.
III. CONCLUSION
In this paper, we are proposing apriori algorithm for mining frequent patterns using parallel computing. Apriori algorithm
use java concurrency package for parallel computing by distributing the dataset to multiple cores of the processor
simultaneously. Apriori algorithm run on a multi core processor with two datasets using various minSup and confidence
to generate the association rules[10,11]. We analyze the execution of apriori algorithm when run sequentially and parallel
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with respect to the parameters speed and cost. Apriori algorithm computed on multi core architecture takes the less time
as compare to the simple Apriori algorithm. The other performance parameters also depends upon the processing time
and the data communication cost. The data communication cost can be reduced by using client server architecture like
Parallel Partitioning Algorithm and exchanging only the counts as in Count Distribution Algorithm. The processing time
depends on the database layout, number of times the database is scanned and the size of the candidates generated[12].
But the apriori algorithm using parallel computing only useful to find the frequent patterns from large databases. For
small database it may be take more time as compare to sequential execution because it also added the time required for
the communication in between the multiple cores of the processor[13].
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