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Abstract: This paper describes details about distributed database and association rule mining algorithms. This 

paper also focusses on distributed database and, data mining. It also focusses on different types of mining and 

techniques of mining. Myriad algorithms are available in association rule mining and from that Apriori algorithm 

has been identified as best suitable algorithm for Distributed Database. Apriori algorithm has been implemented 

and the results has been generated. 
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I. Introduction 

There is an outburst of data from various devices across different geographical locations. The data generated from 

different heterogeneous sources account for the development of distributed database. Thus to identify important 

patterns, mining process is performed on this database and the results can be utilized for decision making to 

enhance the growth of business and industry. Different mining types and techniques are available and from that 

association rule mining identifies associativity among various data items. In this research paper, apriori algorithm 

is identified as suitable algorithm for distributed data mining. 

 

II. Distributed Database 

Distributed database means single logical database is spread across many locations, where this locations are 

connected by communication network. [1] The distributed database environment varies based on the 

communication performed among distributed sites, like different databases co-operate each other, or any master 

site is there which co- ordinates each other and work in partnership [1].There are various factors influencing usage 

of distributed database like Data communications costs and reliability, Data sharing, Distribution and autonomy of 

business units, multiple application vendor environment, Database recovery, Satisfying both transaction and 

analytical processing.   

 

III. Data Mining 

 Data Mining is termed as the process of discovering interesting patterns and knowledge from large amount of data, 

also known as knowledge discovery. Data mining provides many functionalities like, classification, refinement, 

mining common pattern, association and clustering.   “Data mining functionalities are used to specify the kind of 

patterns to be found in data mining tasks. In general the task can be classified into two categories: descriptive and 

predictive. Descriptive mining task characterize properties of the data in a target data set. Predictive mining task 

perform induction on the current data in order to make predictions”. [2] Data mining tools predict future trends and 

behaviours, allowing businesses to make proactive, knowledge-driven decisions. [3] Data mining is successful with 

three key points. 1. Volume of data 2.  Powerful processors and 3.  Mining algorithms.  With use of data mining 

many operations are possible like market segmentation, customer churn, fraud detection, direct marketing, 

interactive marketing, market basket analysis and trend analysis. [4]. 

 

A. Types of Data Mining 

On the basis of data availability and the access way there are different types of data mining.  

Stream mining: “Stream data mining is the process of extracting knowledge structures from continuous, rapid data 

records. A data stream is an ordered sequence of instances that in many applications of data stream mining can be 

read only once or a small number of times using limited computing and storage capabilities”.[4]  

As stream data size is too high so it is not possible to store the complete data at a time in primary memory and new 

mining algorithms or techniques are required for such kind of data. As data is in huge amount random sampling, 

sliding windows, histogram, randomized algorithm like methods are used. [5]  
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Web mining: web mining is another popular approach of data mining which generates important information from 

web pages. Though there are certain differences between web mining and ordinary data mining. In web mining web 

pages are generally public so, the information can be fetched. [6]   

Multi database data mining: Multi database data mining is one of the popular approach of data mining. Web 

provides countless information which can be mined and used for any organization. This information can play major 

role for any organization for decision making. The data of single organization is called internal data and the web 

data is called external data. External data mining provides very efficient knowledge but it requires multiple database 

data mining. [7]   

Distributed Data Mining: Distributed Data Mining (DDM) is a branch of data mining that offers a framework to 

mine distributed data closely monitoring the distributed data and computing resources.  Distributed data mining 

originated from the need of mining over decentralized data sources regardless of their physical locations. 

Distributed data mining is required in two cases, 1) The data is distributed on different locations and mining process 

is performed and 2) Data mining, sometimes needs lots of resources to perform mining process and to distribute 

the load, distributed mining process is required. The mining process is carried out at the local sites and final results 

are aggregated at the global site.  

B. Techniques of Data Mining 

 Information technology has been developed a lot and due to that a huge amount of data available in business, 

science and many various areas. This large amount of data can be used for decision making and knowledge 

generation. [10] Data mining is a process of extraction of useful information and pattern identification from 

existing database. [11] The major techniques of data mining are classification, clustering and association rule 

mining.   

Classification: Classification is used maximum as data mining technique. In classification defined model is 

available and on the basis of the model the mining is performed so classification is called supervised learning 

process. 

Clustering: Clustering technique provides the facility to group the records to gather. In clustering technique 

certain classes are created and related data are gathered in individual class. 

Association rule mining: Association rule mining is also very popular data mining technique. In association rule 

mining the pattern is identified based on relationship between different transactional data and so association 

technique is also called relational technique. [12]  

Association rule mining is used to help business to take certain kind of decisions.  There are different types of 

association rules like multi-level, multi-dimensional etc. In this research paper focuses on association rule mining 

algorithm.  

 

C. Association rule mining and distributed database 

Association Rule Mining (ARM) is one of the most important data mining techniques which find associativity 

from large set of data items. ARM specially focuses on distributed architecture, which will require integration of 

knowledge generated from multiple data sites [13]. This mining technique generates rules on the basis of minimum 

support count. In Association Rule Mining, Association rule express an association between set of data items.  

 

D. Algorithms for Association Rule Mining 

There have been many algorithms developed for mining frequent patterns which can be classified into two 

categories 1) candidate generation with Apriori and its variants as the most popular, and 2) Pattern growth methods 

with F-P Growth method and its variants. 

F-P Growth use two data structures F-P Tree and header table. F-P Growth algorithm is very fast but it requires 

significant storage space as F-P Trees are repeatedly generated [14]. F-P tree is expensive to build as it requires 

high amount of memory. According this algorithm first, F-P tree is generated to represent frequent items after this 

first step it divides the compressed database into set of conditional database and each one associated with one 

frequent pattern. In last each such database is mined separately. The problem with FP growth is, when database is 

large FP tree cannot be hold in main memory and to overcome the problem the database must be partitioned into 

set of smaller database. 

 

E. Apriori Algorithm 

The Apriori algorithm iteratively identifies frequent item sets in data by applying the downward closure property 

of item sets in the generation of candidate item sets where a candidate item set is confirmed as frequent only when 

all its subsets are identified as frequent in the previous pass. Apriori algorithm is most popular algorithm of 

Distributed Data Mining [15]. Minimum support count is important in apriori algorithm, which is entered by user. 

Apriori algorithm identifies item lists that are higher than minimum support count. If minimum support count is 

less than more itemsets are identified and if it is high then less pair of items are identified. 

Typically, association rules are discarded as uninteresting if they do not satisfy a minimum support threshold. 

Additional analysis can be performed to uncover interesting statistical correlations between associated attribute-
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value pairs. A data mining system has the potential to generate thousands or even millions of patterns or rules. A 

pattern is also interesting, if it validates a hypothesis that the user sought to confirm. An interesting pattern 

represents knowledge.    

Apriori algorithm is association rule mining algorithm proposed by R. Agrawal and R. Srikant in 1994. This 

algorithm identifies frequency of pair of items in database. Bottom up approach is applied by Apriori algorithm. In 

Apriori algorithm, during first mining complete transactions are scanned and for individual items support count is 

identified. Then group of candidates are generated and tested again data. This algorithm is terminated when no 

further groups can be generated.  

The steps of Apriori algorithms are described here: 

1. In the first step of the algorithm it will scan all the transactions and generate candidate set C1. It counts occurrence 

of all the items. In the first iteration all the items are member of the set of candidate 1-itemset. 

2. L1 is generated from C1. L1 contains that items only, whose support count is greater than minimum support. L1 

consist of candidate 1 itemset from C1 with higher support count then minimum. 

3. To generate L2, the join operation of L1 is used. The join of L1 ⋈ L1 is used to generate a candidate set of 2-

itemsets C2. C2 is used to identify frequency of 2 itemsets. From C2, no candidates are removed. 

4. In the next step the complete transactions in D are scanned to identify the frequency of itemsets available in C2.  

5. L2, is generated from C2 where L2 is set of frequent 2-itemsets. The L2 contains items from C2 that are having 

support count more than minimum support count. 

6. Candidate set of 3 itemsets is generated, from L2 ⋈   L2. The frequency will be identified through scanning of 

transaction set D. Here property of Apriori algorithm “All subsets of frequent itemsets must also be frequent” [2] 

is followed and non-frequent itemsets are removed. 

7. L3 is generated through C3. L3 contains that items only whose support count is higher than minimum support 

count. 

8. The algorithm is further used to generate candidate set of 4 itemsets and so on. This steps are repeat until further 

candidate sets cannot be generated. The algorithm terminates after generating all frequent itemsets. 

  The above steps describes Apriori algorithm [2]. 

Strong association rules can be generated if the frequent itemsets from transactions in database D have been 

identified. The association rules satisfy both, minimum support and minimum confidence. 

 

IV. Implementation Results  

This dataset has been created to distribute data generated for the NCBI Influenza Virus Sequence Database. The 

source of the dataset is ftp://ftp.ncbi.nih.gov/genomes /INFLUENZA/. The NCBI Influenza Virus Sequence 

Database contains nucleotide sequences, protein sequences and their encoding regions of all influenza viruses in 

GenBank, including the complete genome sequences from the NIAID Influenza Genome Sequencing Project 

genomeset.dat - Table with supplementary genomeset data. The genomeset.dat contains information for sequences 

of viruses with a complete set of segments in full-length (or nearly full-length). Those of the same virus are 

grouped together and separated by an empty line from those of other viruses.  The genomeset.dat file is tab-

delimitated tables which have the following fields: GenBank accession number Host Genome segment number or 

protein name Subtype Country Year/month/date Sequence length Virus name Age Gender. The following table 

describes the results of Apriori algorithm for one lakh, fifty thousand and twenty five thousand records of Genome 

dataset. The time in milliseconds is calculated for different support counts from 1000 to 100 for both the 

algorithms for the first mining process. It indicates that as the support count reduces the time taken by Apriori 

algorithm decreases.  

   
                                  Figure 1: Results of Apriori Algorithm  
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