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Abstract 

 

Frequent sequence mining is well known and well studied problem in data-mining. The frequent 

sequence mining algorithmis used in market based analysis and it is computationally quite expensive. To 

overcome this drawback, we present parallel algorithms GSP and Prefix-Span for mining frequent 

sequences based on a load-balancing approach. In GSP algorithm, the transactions are filtered by removing 

the non-frequent items and it makes multiple database passes. Prefix-Span algorithm mines complete set of 

patterns, but reduces the effort of candidate subsequence generation. The outcome of the load-balancing is 

done by measuring the computational time. The proposed approach is very universal that considerably 

reduces the execution time which in turn minimizes the cost of the system. 
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1. Introduction 

 

Universally information obtained from data mining is hopefully both new and useful. Data mining is also 

used by companies to turn raw data into useful information. It is used to look for patterns in large batches 

of data, businesses can learn more about their customers and develop more effective marketing strategies as 

well as increase sales and decrease costs. Concepts and approaches used in the proposed paper: Prefix span 

algorithm is an extension of apriori which is used in sampling technique, GSP algorithm is to solve the 

problem of frequent sequence mining, andPBECrepresent[9][16] the pattern as a string and partition the set 

of all patterns into disjoint sets using prefixes.  

 

In frequent sequence mining [1][2], GSP algorithm (Generalized Sequential Pattern algorithm) is used. The 

algorithms for solving sequence mining problems are mostly based on the a priori algorithm [1]. One way 

to use the level-wise paradigm is to first discover all the frequent items in a level-wise fashion. It simply 

means counting the occurrences of all singleton elements in the database. Then, the transactions are filtered 

by removing the non-frequent items. At the end of this step, each transaction consists of only the frequent 

elements it originally contained. Thus the modified database becomes an input to the GSP algorithm. This 

process is repeated until no more frequent sequences are found. 

 

For scheduling and estimating, the prefix-based equivalence classes [16] are created, scheduled, and 

executed on the processors. It prevents repeated huge transfers of data among nodes. There is a very natural 

opportunity to parallelize an arbitrary frequent sequence mining algorithm: partition the set of all frequent 

sequences using the PBECs.The main objectives of this paper are: 

http://www.ijrit.com/
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1. Measuring the computational time efficiently. 

 2.Total memory is used efficiently. 

3. Avoiding costly communication. 

4. Speed up each processor. 

  

Repeated pattern removal [8] is an important data mining technique with a wide variety of mined pattern. 

The method creates a sample of frequent sequences and uses this sample for estimating the relative 

processing time of the algorithm in the PBECs. The estimate of the relative processing time is in fact 

performed by estimating the computational complexity of processing various PBECs.Techniques used in 

this paper are to reduce the complexityand increase the efficiency. 

 

2. Literature Review 
 

Currently, most market based computer system uses customer id, product id as the mining pattern to compute 

the execution time. However, mining pattern [12] varies based on the given data. System uses the parallel 

mining techniques to reduce the cost of the system and generates the execution time which increases the 

efficiency. 

 

The purpose of this approach to provide the detailed description of a frequent sequence mining system based 

on parallel mining [14] approach which is proposed to increase the efficiency of the system and minimize the 

cost of the system. It creates user friendly environment to produce the result. This document is intended for 

both the user and the developers of the system. Calculates market based data by analyzing given attributes 

and produces total unit cost and total profit cost. System does this by separating it as three processors [15] on 

the basis of frequent item set in parallel manner. This parallel approach is carried with the help of GSP 

algorithm. 

 

 

 Table 1 Overview of the existing approaches  

 

S. No Title Author Methodology Advantage Disadvantage 

1. 

Random 

Sampling with  

a Reservoir 

[1] 

Jeffrey Scott 

Vitter 
Algorithm Z 

It is free from 

errors in 

classification. 

The method is 

simple to use 

and it is very 

easy to assess 

the sampling 

error in this 

method 

This method carries larger 

errors from the same 

sample size. The selection 

of sample becomes 

impossible. 

2. 

Parallel 

Mining of 

Association 

Rules [2] 

Rakesh Agarwal 

John C.shafer 

It has been 

concentrated on 

designing serial 

algorithms. 

 

It is greater 

programming 

flexibility and 

no extra storage 

Requirement. 

It explores a spectrum of 

trade off between memory 

usage and the problem 

specific information. 

3. 

Fast 

Algorithms 

for Mining 

Association 

Rules [3] 

Rakesh Agrawal 

Ramakrishnan 

Srikant 

The algorithm 

can be combined 

into hybrid 

algorithm called 

Apriori hybrid 

algorithm 

The Scale-up 

experiments 

show that 

Apriori Hybrid 

scales linearly 

with the number 

 of transactions. 

Empirical evaluation 

shows that these 

algorithms outperform the 

known algorithms by 

factors ranging from 

small problems to more 

than an order of 

magnitude for large 

problems. 
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4. 

Parallel 

Sequence 

Mining on 

Shared-

Memory 

Machines [4] 

Mohammed J. 

Zaki 

Using Parallel 

algorithm 

It can be shared 

memory system 

show good 

speedup and 

excellent scale 

up results. It 

provides ease 

of 

programming, 

yet retains 

scalability. 

A distributed memory 

architecture cures the 

scalability problem by 

eliminating the cost 

 of programming 

5. 

A 

Comparative 

Study Of 

Sequential 

Pattern 

Mining 

Algorithms 

[5] 

Jawahar. S 

The Sequential 

pattern mining 

algorithm. 

It can be 

extended for 

mining 

sequential 

patterns with 

user-specified 

constraints. It is 

efficient. 

It can be 

extended for 

analysing and 

mining huge 

data base. 

It can be extending the 

capabilities of existing 

sequential mining 

approaches. 

6. 

SPADE: An 

Efficient 

Algorithm for 

Mining 

Frequent 

Sequences [6] 

Mohammed J. 

Zaki 

Sequential 

Pattern 

Discovery using 

Equivalence 

classes for 

discovering the 

set of all 

frequent 

 sequences. 

It uses a vertical 

id-list database 

format theoretic 

approach, to 

decompose the 

original search 

space (lattice) 

into 

Smaller piece 

and decouple 

the problem 

decomposition 

from the pattern 

search. 

It does not only minimize 

I/O costs by reducing 

database scans, but also 

minimizes 

Computational costs by 

using efficient search 

schemes and it is also 

insensitive to data-skew. 

7. 

Fast 

Accumulation 

Lattice 

Algorithm for 

Mining 

Sequential 

Patterns [7] 

Nancy P. Lin, 

Wei-Hua Hao, 

Hung-Jen Chen 

FAL algorithm 

will apply these 

two principles as 

an essential part 

of algorithm. 

FAL are: reduce 

scan times, 

reduce 

searching space 

and minimize 

requirement of 

memory  

They generate a huge set 

of candidates from a 

sequence database poor 

time efficiency due to 

multiple 

scans of sequence 

database, 

. 

8. 

Probabilistic 

Static Load-

Balancing of 

Parallel 

Mining of 

Frequent 

Sequences [8] 

Robert Kessl  

The static load-

balancing is 

done by 

measuring the 

computational 

time using a 

probabilistic 

algorithm 

It prevents 

repeated huge 

transfers of 

data. 

estimating the size of a 

PBEC is a 

computationally hard 

problem. There do not 

exist scalable 

parallelization of these 

algorithms. 
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3. Related work 
 

Inthis paper, difficulties and challenges ofparallel mining [7] of frequent sequences have been taken into 

account and we introduced equivalence class technique.Thus, the set of all frequent sequences is first split into 

PBECs, the relative execution time of each PBEC is estimated and finally the PBECs are assigned to 

processors.It is clearly explained in the proposed system and depicted in the figure 1.  

 

 
 

Fig 1 Proposed system architecture 

 

3.1 Components 
 

Input- The set of data that is to be given. 

The given input is loaded-Load the data (i.e.) the given set of data into the system. 

Sampling-Training the given dataset. (Calculating unit cost and profit cost) 

Patterns into disjoint set-splitting into disjoint set(i.e.) pattern as item-set [11] using PBEC. 

Assuming as the processes-Each split as PBEC into processes. Considering the each PBEC into 

separate processes. 

 

Calculating the execution Time-Time taken by the processes to compute the given input. 

 

3.2 Module Description 
 

The modules used for the development of the system are 

 Load dataset 

 Sampling the dataset 

 Splitting into PBEC 

 Assigning to processor 

 Estimate the time 

3.3 Load Dataset 
 

After preprocessing, load the transaction dataset into system. It contains a product_id, customer_id, 

unit_sales, store_sales, and store cost. 

 

3.4 Sampling the Dataset 
 

Calculate the frequent transaction using total_unit_sales and total_profit. Then sample the dataset. 

 



IJRIT International Journal Of Research In Information Technology, Volume 5, Issue 4, April 2017, Pg. 24-32 

   

R. Abinaya, IJRIT-28 
 

3.5 Splitting into PBEC 
 

After get the sampling frequent transaction dataset, split the sampling dataset into the PBEC (prefix-based 

equivalence classes). 

 

3.6 Assigning to processor 
 

After split the dataset into the PEBC. Spilt the PEBC and assigning to the processors (the each PEBC into 

each processor). Eachprocessor can use the common database. 

 

3.7 Estimate the time 
 

Finally, we estimate the execution time for each processor. Then we calculate the total execution time and 

estimate the speed of each processor. 

 

The interactions between the modules are given in the figure 2 and the sequence of operations are explained 

by figure 3. It clearly explains the workflow of the process. It has five phases and each phase describes how 

the system works. 

 

 

 
 

 

Fig 2 Sequence diagram 
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Fig 3 Flow chart 

 

4. Methodology and approach 
 

Parallel algorithms such as Prefix span algorithm [9], generalized sequential pattern algorithm are used. 

New technique from the base paper is used which is named as PBECs (prefix-based equivalence classes). 

 

4.1 Prefix Span algorithm 
 

The algorithm uses the monotonicity principle and computes the support of the possible extensions of 

sequences.Operations are 

1) The collection of frequent extensions 

  2) Construction of the initial pseudo-projected database 

3) Projection using a sequence extension 

  4) Projection using an event extension. 

 

Function PREFIX-SPAN (Database D, Integer min_supp) returns a  

Step 1: ∑  all frequent extensions from D 

Step 2: for all e ϵ ∑ do 

Q  (e) 

create projection D | Q  

PREFIXSPAN-MAINLOOP (D, Q, D|Q; min_supp)  

end for ∑ 

 

Where 

D-Databases 

Q-Minimum support count  

e- Element 
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4.2 GSP Algorithm 
 

In frequent sequence mining, GSP algorithm (Generalized Sequential Pattern algorithm) is used. Functions 

are 

 The algorithms for solving sequence mining problems are mostly based on the a priori 

algorithm. The transactions are filtered by removing the non-frequent items.  

 Process is repeated until no more frequent sequences are found. 

 

 

Function GENERALIZED-SEQUENTIAL-PATTERN (sequence S, min_supp) returns a non-frequent item-

set 

Begin 

Step 1: Single items (1-sequences) are counted.  

Step 2: From the frequent items, a set of candidate 2-sequencesare formed 

Step 3: Another pass is made to identify their frequency.  

Step 4: The frequent 2-sequences are used to generate the candidate 3-sequences 

Step 5: Process is repeated until no more frequent sequences are found. 

End 

4.3 PBEC 
 

 The prefix-based equivalence classes (PBEC) are created, scheduled, and executed on the processors. It 

prevents repeated huge transfers of data among nodes. 

 

Function PREFIX-BASED-EQUIVALENCE-CLASSES (dataset) returns an execution time  

Begin 

Step 1: Estimate the fraction of the t 

Step 2: t ϵ [0, 1], necessary to process a PBEC 

Step 3: if t>ɑ then 1/p 

Step 4: ɑ ϵ [0, 1] 

Step 5: The algorithm splits the PBEC recursively into smaller parts 

Step 6: Every process has loaded approximately ᵙ 1/p 

End 

 

Where,  

  ɑ - Controls the granularity of PBEC 

  t   -  Processing time  

  p - Number of processes     

 

5. Results and analysis 
 

The Integrated development environment for developing this system we use Net Beans. It is an open-source 

environment in which user can interact easily. It improves the performance of the mining process by 

minimizing the computational time. The users are the people who want to mine their data and it is also 

applicable for all the marketing based users. The user can be one including market management and 

traders.We have proposed an approach that employees parallel mining techniques [6] to calculate the 

frequent item set. Sequential pattern mining is too expensive to overcome this we use parallel pattern mining 
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[3]. Non frequent item set are filtered out using GSP algorithm and then equivalence classes are created, 

scheduled and estimated. The developed system has the following features  

 

The experimental results demonstrate that the algorithms achieve speedups up to the approximately 3/4 P 

where P is the number of processors. In the experimental evaluation, we show that our method performs 

significantly better than the existing methods. 

 

 User loads the dataset. 

 We find the total unit cost and total profit cost. 

 We find frequent item set 

 We calculate the execution time. 

 

Performance is measured in terms of the output provided by the application and is represented in the figure 

4. Requirement Specification plays an important part in the analysis of a system, only when the requirement 

specifications are properly given. It is possible to design a system, which will fit into required environment. 

It rests largely in the part of the users of the existing system to give the requirement specifications because 

they are the people who finally use the system. This is because the requirements have to be known during 

the initial stages so that the system can be designed according to those requirements  

 

 The requirements specification for any system can be broadly stated as given below: 

 The system should be able to interface with the existing system 

 The system should be accurate  

 The system should be better than the existing system 

 

 
 

 Fig 4 Processing time  

6. Conclusion 
  

The set of all frequent sequences is first split into particles, then the particles are assigned to processes and 

finally the relative execution time of each particle is estimated. The reason is that the computational 

complexity of the algorithms for the map-reduce framework is probably driven by I/O operations.A 

database sample is used to run a sequential algorithm using a relative support. Thisapproach is double 

sampling technique. For reasonable size of instance, this technique achieves speedups up to ~ 3/4 P, where 

P is the number of processes.The method creates a sample of frequent sequences and uses this sample for 

estimating the relative processing time of the algorithm in the PBECs. The estimate of the relative 

processing time increased time efficiency. Partitioning and scheduling of the PBECs.Reduces the execution 

time and reducing the database size. 
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