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Abstract- One of the important problems in data mining research 

is discovering Association rules from databases of transactions, 

where each transaction contains a set of items. In this 

dissertation work and improved approach proposed for parallel 

association rule mining.  I proposed a new parallel partition 

prime multiple algorithms for association rule mining. Partition 

prime multiple algorithm addresses the shortcoming of previously 

proposed parallel buddy prime algorithm. New efficient 

algorithm proposed for load balancing. The proposed algorithm 

for parallel frequent item set mining and load balancing reduces 

the time and data complexity and divide transactional database 

efficiently for good load balancing among the processor.  

Keywords- Association Rule, Load Balancing Algorithm 

I. INTRODUCTION 

Data mining [Chen 1996] [1][11] is the process of extracting 

interesting (non-trivial, implicit, previously unknown and 

potentially useful) information or patterns from large 

information repositories such as: relational database, data 

warehouses, XML repository, etc. Also data mining is 

known as one of the core processes of Knowledge 

Discovery Database (KDD). 

Many people take data mining as a synonym for another 

popular term, Knowledge Discovery in Database (KDD). 

Alternatively other people treat Data Mining as the core 

process of KDD.  Usually there are three processes. One is 

called preprocessing, which is executed before data mining 

techniques are applied to the right data. The pre-processing 

includes data cleaning, integration, selection and 

transformation.  

The main process of KDD is the data mining process, in this 

process different algorithm share applied to produce hidden 

knowledge. After that the next process is post processing, 

this evaluates the mining result the knowledge can be 

presented if the result is satisfactory, otherwise we have to 

run some or all of those processes again until we get the 

satisfactory result. The actually processes work as follows. 

First we need to clean and integrate the databases. Since the 

data source may come from different databases, which may 

have some inconsistencies and duplications, we must clean 

the data source by removing those noises or make some 

compromises. 
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II. APPLICATIONS 

We have been collecting a myriad of data, from simple 

numerical measurements and text documents, to more 

complex information such as spatial data, multimedia 

channels, and hypertext documents. Here is a non-exclusive 

list of a variety of information collected in digital form in 

databases and in flat files [12] 

• Scientific data: Whether in a Swiss nuclear 

accelerator laboratory counting particles, in the 

Canadian forest studying readings from a grizzly 

bear radio collar, on a South Pole iceberg gathering 

data about oceanic activity, or American university 

investigating human psychology, our society is 

amassing colossal amounts of scientific data that 

need to be analyzed. Unfortunately, we can capture 

and store more new data faster than we can analyze 

the old data already accumulated. 

• Medical and personal data: From government 

census to personnel and customer files, very large 

collections of information are continuously 

gathered about individuals and groups. 

Governments, companies and organizations such as 

hospitals, are stockpiling very important quantities 

of personal data to help them manage human 

resources, better understand a market, or simply 

assist clientele. Regardless of the privacy issues 

this type of data often reveals, this information is 

collected, used and even shared. 

• Surveillance video and pictures: With the amazing 

collapse of video camera prices, video cameras are 

becoming ubiquitous. Video tapes from 

surveillance cameras are usually recycled and thus 

the content is lost. However, there is a tendency 

today to store the tapes and even digitize them for 

future use and analysis. 

• Satellite Sensing: There are a countless number of 

satellites around the globe: some are geo-stationary 

above a region, and some are orbiting around the 

Earth, but all are sending a non-stop stream of data 

to the surface. NASA, which controls a large 

number of satellites, receives more data every 

second than what all NASA researchers and 

engineers can cope with. Many satellite pictures 

and data are made public as soon as they are 

received in the hopes that other researchers can 

analyze them. 

• Games: Our society is collecting a tremendous 

amount of data and statistics about games, players 

and athletes.  
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III.RELATED WORK 

The current parallel and distributed algorithms are based on 

the serial algorithm Apriori; an excellent survey given in 

[Zaki1999] classifies the algorithms by load-balancing. 

Strategy, architecture and parallelism. 

A Parallel Buddy Prima Algorithm 

This representation uses Prime numbers to represent the 

items in the Transaction. Each item is assigned a unique 

Prime number. Each transaction is represented by the 

product of the corresponding prime numbers of individual 

items in the transaction. Since the product of the prime 

numbers is unique, modulo division of Transaction’s prime 

product by the prime product of the item set can check the 

presence of item set in the transaction. 

• If the remainder is zero, and then the item set is 

present in the Transaction. 

• If the remainder is Non-zero, and then the item set 

is not present in the Transaction 

By checking the present item set in transactions using the 

above method, Support count can be calculated very 

quickly. Each transaction in the database can be represented 

in a single number by using Prime representation. The 

weakness of this representation is that the product of the 

prime number is very large number for a transaction with 

more number of items. However the product of the primes 

can be stored in floating point representation. 

IV. PROPOSED WORK 

Parallel buddy prima [8] algorithm use buddy prima 

approach in which prime number assign to the items is in 

sequential order. But it will create problem if greater prime 

number assign items that repeating so many times in the 

transaction together. Along with that parallel buddy prima 

algorithm has one more demerit that multiplication are too 

long and does not able to use proper method for load 

balancing, which further reduces the performance of 

association rule mining algorithm. However proposed new 

efficient parallel approach overcome the shortcoming of 

parallel buddy prima algorithm for association rule mining, 

using buddy prima algorithm, which combines bottom up 

and top down approach. Proposed new approach reduces the 

size of transaction prime multiple efficiently. Items can be 

purchased in any order or any combination, however, 

Sequential allocation of prime number can create serious 

problem. In proposed methodology first divide the 

transactions equally between the processors by new load 

balancing method then less prime number assigned to those 

items having high frequency of transaction. As example, in 

Table 5.1 items from computer shop have been taken (as 

shown in below tables) and arbitrarily number 1, 2…..14 

have been assigned. In Table 5.2 transaction ID is showing 

databases  of  transaction occur  for selling of each item. 

 

 

Item Name Selling 

Frequency 

Assign  

Number 

Laptop 6 1 

Motherboard 2 2 

Hard disk 6 3 

DVD 6 4 

RAM 6 5 

Keyboard 3 6 

Pen drive 7 7 

Processor 4 8 

Mouse 4 9 

Speaker 5 10 

Printer 4 11 

Cabinet 1 12 

USB port 3 13 

LAN card 3 14 

 

 

Transaction ID 

 

Transactions 

T1 1,3,7,13 

T2 4,6,10,11 

T3 3,9,13 

T4 4,5,7,8,14 

T5 1,2,3,7,9,13 

T6 4,5,7,8,9,10,14 

T7 1,2,4,5,6,10,11 

T8 1,3,7,9,10 

T9 1,3,7,11,13 

T10 4,5,6,10,11 

T11 1,3,4,5,7,8,14 

T12 5,8,12 

Table 5.2 transactions ID is showing databases of 

transactions occur for selling of each item 

Table 5.1 Items selling from computer shop 
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Table 5.3 representing the multiplication of prime number 

that was assigned previously. 

 

Now suppose we want Item set {3, 7} in which transaction 

set then taking mode 5*17=85. 

Transaction 

ID 

Modulo 

Division 

 

Remainder 

 

Item’s 

Presence 

 

T1 6970mod85 0 Yes 

T2 81809 mod85 Non Zero No 

T3 4715 mod85 Non Zero No 

T4 1069453 

mod85 

Non Zero No 

T5 160310 mod85 0 Yes 

T6 713325151 

mod85 

Non Zero No 

T7 1799798 

mod85 

Non Zero No 

T8 113390 mod85 0 Yes 

T9 216070 mod85 0 Yes 

T10 899899 mod85 Non Zero No 

T11 10694530 

mod85 

0 Yes 

T12 209 mod85 Non Zero No 

 

 

V.  Weakness 

The weakness of this representation is that the product of the 

prime number is a very large number for a transaction with 

more number of items. In this algorithm no proper load 

balancing method was developed. Hence we are proposing a 

new method to overcome demerits. 

VI. New Proposed Algorithm 

STEP 1: Find the infrequent item of length 1 and store in 

memory IF1 by putting constrained, minimum support count 

of 3. 

STEP 2: Remove the Infrequent 1 item as denoted by IF1. 

STEP 3: Now take the transaction count for each Ti 

STEP 4: Find the size Maxlen of maximal size transaction in 

Database and stored value. 

STEP 5: Divide the Transaction equally based on number of 

node for that we apply static load balancing. 

STEP 6: Assign prime number Pi to each unique item Ti to 

each processor separately, for it Arrange the item in basis of 

frequency descending order and allot prime number which 

has higher frequency allot low prime number corresponding. 

STEP 7: Represent each transaction Ti of m by the multiple 

Mi of all prime number representation Pi of the items in the 

transaction (P1* p2….*pm) and store corresponding 

processor memory. 

STEP 8: find the support count of Item set S Mi mod k and 

counting its presence using remainder store it in support 

separately. 

VII Conclusion and Future Works 

Association rule mining [1][5] has a wide range of 

applicability such market basket analysis, medical diagnosis 

research, Website navigation analysis, homeland security 

and so on. Sequential association rule mining algorithm [6] 

[14] cannot provide scalability, in terms of the data 

dimension, size or runtime performance for large databases. 

Therefore high performance parallel and distributed 

computing [51] can be employed for enhancing the 

performance, scalability. Several algorithms [21] [52] have 

been proposed so for to mine all the frequent item set in a 

transaction database parallels. These algorithms differ from 

one another in the method of handling the candidate sets, 

parallel design space and the method of reducing the number 

of database passes. The main idea behind most of the 

algorithm is to divide transaction equally to each processor 

and then apply bottom up approach for generating frequent 

item set. If the maximum item set is longer, top down search 

is suitable. For transaction with a medium sized maximal 

frequent set, combination of both these approaches performs 

well. 

 

 

 

Transaction 

ID 

 

Transaction ID 

 

Transaction 

multiple 

 

T1 2*5*17*41 6970 

T2 7*13*29*31 81809 

T3 5*23*41 4715 

T4 7*11*17*19*43 1069453 

T5 2*5*17*23*41 160310 

T6 7*11*17*19*23*29*31 713325151 

T7 2*7*11*13*29*31 1799798 

T8 2*5*17*23*29 113390 

T9 2*5*17*31*41 216070 

T10 7*11*13*29*31 899899 

T11 2*5*7*11*17*19*43 10694530 

T12 11*19 209 
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Proposed a new parallel Partition Prime Multiple algorithm 

for association rule mining. The new algorithm integrates 

both the bottom up search and well as top down search. This 

algorithm is suitable for item set of any size. The parallel 

Partition Prime Multiple algorithm efficiently removes the 

shortcoming of previously proposed parallel buddy prima 

algorithm [8]. Prime number use to represent each 

transaction, it uses less memory as it stores only one number 

for each transaction. The computational complexity is 

reduced as the product of their equivalent prime number 

represents each candidate item set. A new algorithm reduce 

the size of transaction prime multiplies efficiently. The 

support count of any set is found without any additional 

scan of the database. The pruning of the infrequent item in 

first scan reduces the size of the dataset in the main 

memory.  A new parallel Partition Prime Multiple algorithm 

can be improved to provide dynamic load balancing. With 

the increasing amount of data, it is important to develop 

more efficient algorithms to extract knowledge from the 

data. However, the volume of data size is increasing much 

faster than CPU execution speeds, which has a strong 

influence on the performance of software algorithms. The 

performance of Parallel Computing, however cannot 

improve linearly as the number of the parallel nodes grows. 

Some researchers have tired to use hardware devices to 

accomplish data mining tasks. 
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