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Abstract
This paper describes the issues and remedies in mining distributed 
databases. A direct application of sequential algorithms to 
distributed databases is not effective, as it requires a large amount 
of communication overhead. In this paper, an efficient algorithm 
for mining distributed databases is proposed. It minimizes the 
number of candidate sets and exchange messages by local and 
global pruning. In local sites, it runs the application based on 
the improved algorithm-C Matrix, which is used to calculate 
local support counts. By numbering the global frequent itemsets 
generated at the end of k-th iteration from 1 to m, the algorithm 
codes every candidate (k+1)-item set into a pair of those number 
formed as-(x,y) to compress the content transmitted and query 
corresponding support counts in C Matrix. This approach also 
reduces the size of average transactions and datasets that leads 
to reduction of scan time. The performance study shows that 
the proposed algorithm has superior running efficiency, lower 
communication cost and stronger scalability than direct application 
of a sequential algorithm in distributed databases.
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I. Introduction
Association rule mining is an active data mining research area 
and most ARM algorithms cater to a centralized environment. 
However, adapting centralized data mining to discover useful 
patterns in distributed database is not always feasible because 
merging datasets from different sites incurs huge network 
communication costs. Therefore, our research is to develop a 
distributed algorithm for geographically distributed datasets that 
reduces communication costs. As creating association rules are 
straightforward, the most crucial factor that affects the performance 
is to find efficient method to resolve the first problem.
Most existing parallel and distributed ARM algorithms are based 
on a kernel that employs the well-known Apriori algorithm. 
Directly adapting an Apriori algorithm will not significantly 
improve performance over frequent itemsets generation or 
overall distributed ARM performance. The main challenges 
include work-load balancing, synchronization, communication 
minimization, finding good data layout, data decomposition, and 
disk I/O minimization, which is especially important for DARM. 
In distributed mining, synchronization is implicit in message 
passing, so the goal becomes communication optimization. 
Data decomposition is very important for distributed memory. 
Therefore, the main challenges for obtaining good performance on 
distributed mining is to find a good data decomposition among the 
nodes for good load balancing, and to minimize communication. 
Distributed ARM algorithms aim to generate rules from different 
datasets spread over various geographical sites; hence, they require 
external communications throughout the entire process. They must 
reduce communication costs so that generating global association 

rules costs less than combining the participating sites’ datasets 
into a centralized site.
The distributed database in our model is a horizontally partitioned 
database, which means the database schema of all the partitions are 
the same. However, distributed database also has an intrinsic data 
skewness property. The distributions of the item sets in different 
partitions are not identical, and many items occur more frequently 
in some partitions than the others. As a result, many itemsets may 
be large locally at some sites but not necessarily in the other sites. 
This skewness property imposes a new requirement in the design 
of mining algorithm.
The modules described in this system are 

Find all frequent item sets for a predetermined supports.1. 
Generate the association rules from the frequent item sets.2. 
Calculate Execution time with different minimum support. 3. 
Calculate Execution time with different database size.4. 

In this system, an efficient association rule mining algorithm in 
distributed databases is developed. It has been found that many 
candidate sets generated by Apriori algorithm are not needed in the 
search of frequent item sets. In fact, there is a natural and effective 
method for every site to generate its own set of candidate sets, 
which is typically much smaller than the set of all the candidate 
sets.

II. Related work
The limitations identified in the existing systems for mining 
distributed databases is discussed in this section. 

A. The Count Distribution (CD) Algorithm 
CD algorithm uses the sequential Apriori algorithm in a parallel 
environment and assumes datasets are horizontally partitioned 
among different sites. At each iteration, it generates the candidate 
sets at every site by applying the Apriori-gen function on the set 
of frequent itemsets found at the previous iteration. Every site 
then computes the local support counts of all these candidate sets 
and broadcasts them to all the other sites [1]. Subsequently, all 
the sites can find the globally frequent item sets for that iteration, 
and then proceed to the next iteration. This algorithm has a simple 
communication scheme for count exchange. However, it also has 
the similar problems of higher number of candidate sets and larger 
amount of communication overhead. It does not use the memory 
of the system effectively [3].
The algorithm’s communication overhead is O (|C|*n) at each 
phase, where |C| and n are the size of candidate item sets and 
number of datasets, respectively.

B. The Fast Distributed Mining Algorithm
FDM generates fewer candidates than CD, and use effective 
pruning techniques to minimize the messages for the support 
exchange step. In each site, FDM finds the local support counts 
and prunes all infrequent local support counts. After completing 
local pruning, instead of broadcasting the local counts of all 
candidates as in CD, they send the local counts to polling site 
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[5]. FDM’s message optimization techniques require some 
functions to determine the polling site, which could cause extra 
computational cost when each site has numerous local frequent 
itemsets. Furthermore, each polling site must send a request to 
remote sites other than the originator site to find an item set’s 
global support counts, increasing message size when numerous 
remote sites exist [5]. FDM’s main advantage over CD is that it 
reduces the communication overhead to O (|Cp|*n), where |Cp| 
and n are potentially frequent candidate itemsets and the number 
of sites, respectively. When different sites have no homogeneous 
data sets, the number of disjoint candidate item sets among them is 
frequent, and FDM generates fewer candidate item sets compared 
to CD [6].

III. Proposed Model

A. Algorithm
Many candidate sets generated by applying the Apriori-gen function 
are not needed in the search of frequent itemsets. A C-matrix is 
an object-by-variable compressed structure, which represents the 
transaction database as a binary matrix where the rows represent 
transactions and the columns represent alarms [7].
When local sites calculate locally frequent 1-itemsets or center 
itemsets queries candidate sets to search globally frequent 
1-itemsets, all their support counts can be easily obtained by 
accessing their Meta vector.
Therefore, it is sufficient to read the local C-matrix to find support 
counts instead of scanning the partition databases, which will save 
a lot of memory. First the number of sites is fixed. The aim is to 
perform the comparison with respect to different support thresholds 
and database sizes. The original data set is split into four partitions. 
To reduce the dependency among different partitions, each one 
contains only 25 percent of the original data set’s transactions. So, 
the number of identical transactions among different partitions is 
very low. The execution time of proposed algorithm, FDM and 
CD for a database of size 10K transactions is plotted against the 
support thresholds.

B. Finding all Frequent Item Sets for Pre-Determined 
Supports

The proposed technique uses the sequential Apriori algorithm 1. 
in a parallel environment and assumes datasets are horizontally 
partitioned among different sites.
At each iteration, it generates the candidate sets at every site 2. 
by applying the Apriori-gen function on the set of frequent 
item sets found at the previous iteration.
By reducing the number of frequent itemsets, the complexity 3. 
involved in generation of rules is reduced. Also, the rules 
generated from reduced set of frequent itemsets are 
semantically clear. 
Various steps involved in the proposed technique of generating 4. 
frequent itemsets for distributed datasets is given in fig. 1.

Fig. 1:  Finding All Frequent Itemsets

C. Generate the Association Rules from the Frequent 
Item Sets 

The support counts of globally frequent 1-itemsets are 1. 
obtained by using meta-vector. 
Every k-itemset was generated of two (k-1)-item set by using 2. 
Apriori gen function.
Since it is an iteration algorithm, globally frequent item sets 3. 
are mined pass by pass.
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Fig. 2: Association Rule Generation

IV.  Experimental results

A.  Execution Time with Different Minimum Support
The execution time of EDMA, FDM and CD for a database of size 
10K transactions is plotted against the support thresholds as shown 
in Fig 3. We experienced, EDMA is about 4% to 67% faster than 
CD or FDM, and the difference decreases as the support increases. 
In this experiment, we have also compared these algorithms on a 
series of databases from 1K to 10K transactions.

Fig. 3: Comparison Chart on the Execution Time of CD. FDM 
and Proposed Algorithms

V.  Conclusion
Distributed ARM algorithms reduced communication costs, since 
generating global association rules costs less than combining the 
participating sites’ datasets into a centralized site. By reducing 
the number of frequent item sets, in addition to communication 
overhead, mining complexity is also less. The proposed algorithm 
requires reduced time complexity over existing system.
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