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Abstract: The main purpose of this paper is to present effect of different allocation plans with different replication 

factor on the output of a simulator generating distributed sub query allocation plan. With the advancements in 

technologies need for distributed databases has also increased. Distributed database design has a major issue which 

is of data allocation. Data allocation is an np hard problem and is not easy to solve. Therefore the fragments/ tables 

accessed by queries must be allocated to sites in such a way that communication cost while executing queries gets 

reduced. In the same way, Replicas of different tables can also be stored so as to reduce communication costs. In this 

paper, we present a comparative study of effect of replication factor and different allocations plans for replicas of 

tables on cost of subquery allocation. 

Keywords: Distributed databases, replication, comparison, sites, and sub query allocation. 

 

I) Introduction 

Because of the advancement of technologies, networks and databases, Distributed databases [8] 
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have seen a lot of advancement in the last few years,. A distributed database is such a database system in which all 

storage devices are not all attached to a CPU (central processing unit) and all of these storage devices are managed 

by distributed database management system. Such a database can reside in same large room, but all the 

fragments/replicas (stored at different sites) communicate with each other through network instead of shared 

memory. The biggest problem that arises while designing[4] each and every distributed database is of fragmenting/ 

replicating the database and then allocating those fragments/ replicas to different sites. Data allocation problem[1]  is 

one of the severe issues.   So, the main issues with which a distributed database management system design deals is: 

• How to fragment the tables  

• How to replicate the tables  

• How to allocate fragments to different sites.  

Figure 1: Steps in query processing and highlighted portion showing 
stage using data allocation and fragmentation plan 
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o Distributed query processor[2] :  

The main task performed by query processor is of transforming a high level query into low level query 

plan. But in case of distributed databases query processing becomes much more important. Because in case of 

distributed systems [6], relations involved in query may be fragmented or replicated, and hence locality of 

reference needs to be increased, so as to decrease communication cost. So, the function of a distributed query 

processor can be defined as, “mapping a query on a distributed databases into a sequence of operations on 

fragments of relations”[8]. The data used by the final low level query plan must be completely localized and 

optimized, so that operations bear on local fragments and not on global relations. The transformation must be 

correct and efficient. 

 

II) Problem Definition 

Data allocation and fragmentation [3] is one of the major problems that arises while designing distributed 

database.  The data allocation and fragmentation problem is to fragment database and allocate those fragments 

to sites which minimize transfer costs incurred while executing the queries in that environment. How to 

fragment, how to replicate,  how to allocate fragments to the sites is a very challenging task. An inefficient 

fragmentation and allocation plan can increase query execution cost tremendously. The problem of 

fragmentation and allocation is NP hard in nature and is not easy to solve. 

The data allocation design problem is an essential issue, as a proper data allocation plan improves the 

performance of application processing.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2: Problem definition 
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The fragments should be allocated to the sites, which access that fragment most frequently, so as to reduce 

communication costs and processing time. Data heuristics are also used to solve this problem. We are working 

on a stochastic [7] simulator, which: 

• Performs the task of allocating sub queries to sites. 

• Uses a genetic approach[5]. 

• The chromosome basically represents sites on which corresponding sub queries will be executed. 

•      Example: The chromosome in this genetic algorithm[9] is of the form: 

  9 4 6 9 8 10 8 9 4 6 3 3 10 8 9 7 3 8 6 6 6  

• At the end, gives an allocation plan with minimum total cost. 

 One of the problems with the simulator is that it uses a static data fragmentation and allocation plan, which 

poses problems sometimes and hence, leads to increase in communication costs. 

A formal description of this problem of data allocation and fragmentation can be given as:  

A distributed database environment E consists of a number of sites: 

  E= {s1, s2 ,………… sn},  

where s1,s2…… etc. are sites, and each site has some finite capacity. 

A set of fragments F can be defined as:  

F= {f1,f2, ………….. fm},  

where fi represents ith fragment and each fragment is used by at least one site.  

A requirement matrix which shows which fragment is required by which site can be given as: 

 

Where  represents requirement for  

Fragment j by site i, this is basically a weighted matrix.  

Therefore, the data allocation and fragmentation problem is to generate the set of fragments/replicas F and allocate 

the fragments to proper site on the basis of requirement matrix. 

 

III) Methodology 

In this section we present very a simple approach to generated dynamic replicated allocation plans for distributed 

database with the aim of improving the locality of table access and hence reducing the communication cost. This 

strategy uses replication [10] factor for generating dynamic allocation plan, which is used by a stochastic [7] 

simulator which generates subquery allocation plan for a distributed database using a genetic algorithm [10]. This 

Distributed subquery allocation simulator takes a distributed query plan as input and generates a minimum cost 

allocation plan for its subqueries. But one of the drawbacks of this simulator is that it uses a static data allocation 

plan.  
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Next section represents, the effect on minimum cost generated by this simulator for different allocation plans. 

Following pseudo code has been used to generate dynamic allocation plans for this simulator. The allocation plans 

are used to generate subquery allocation plan for same query, to compare minimum cost generated. 

 

 

 

 

 

 

 

 

 

This code generates different allocation plans depending on the number of tables, number of sites and replication 

factor. 

For a system with 7 tables (rows) and 10 sites (columns), and replication factor to be 0.2, an allocation plan as 

shown in figure will be generated. 

 

 

 

 

 

 

 

 

IV) Comparison of cost for different allocation plans  

 

Allocation_plan[tables][sites] :- a matrix which represents 
allocation plan   

For i=1 to no_of_tables 

    For j=1 to no_of_sites 

          Generate a random no (rand) between 0 and 1 

              If(rand <replication factor) 

                 Allocation[i] [j]=1; 

 

Figure 3: Allocation plan for 7 tables and 10 sites 
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This section presents comparison of output obtained by using different replication factor in tabular as well as in 

graphical form. It shows how replication factor effects the cost of sub query allocation plan generation 

. 

 

 

 

 

 

 

 

 

Figure 4: Cost Comparison in tabular form 



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 6, June 2014, Pg: 393-399 

Palak Sharma,IJRIT  399 

 

 

 

 

 

V) Conclusion 

This paper presented comparison of different dynamically generated allocation plan by having varying degree of 

replication and presented a comparison of effect of replication factor on output of a stochastic sub query allocation 

simulator. We have presented a pseudo code for generating dynamic allocation on the basis of replication factor, 

which decides degree of replication in distributed design. Different allocation plans have been generated and 

provided as input to distributed sub query allocation generator and effect on output has been presented. From the 

above given comparative study it can be concluded that minimum cost is achieved with 50% replication. Small 

degree of replication or a large degree of replication results in increase in the cost, because with a small degree of 

replication communication cost increases and with large degree of replication storage cost increases,  
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Figure 5:  Cost comparison in graphical form 


