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Abstract—Resource allocation is one of the main issues for 

providing services in an efficient way on distributed databases. 

Improving the performance is one of the key research issues by 

proper design of efficient distributed database and proper use of 

resources in information technology. The cost of each 

computational service depends on the amount of computations. 

The system resources have to be allocated in order to handle the 

workload and minimize the cost of computing by using proper 

allocation strategy. Performance is strongly related to the 

allocation of resources and data fragments in a distributed 

environment. The query requires data to be accessed from one or 

multiple sites. The required data are fragmented and placed in 

various data centers, where resources exist. In this paper, we 

propose an algorithm to minimize the total data-transfer cost 

required for processing the queries by proper allocation of 

resources. We are finding the optimum allocation strategy, which 

predicts the performance by estimating the cost. 

Keywords—Distributed database, Resource sharing, UML;  

I. INTRODUCTION  

Developing distributed database systems by fragment 
design and resource allocation based on query requirement is a 
more challenging issue. Distributed processing is an effective 
way to improve the performance of a database system.  
Performance is a very important issues in distributed database 
system.  Performance issues, addressing are often discussed 
separately from Software Development Life Cycle (SDLC).  
Localization of data fragments, avoids remote data accessed by 
reducing the data exchange between sites; resource usage is a 
key issue to be addressed. 

 Database design involves making decisions on the 
placement of fragments across the sites of a computer network 
based on query and correspondents fragments required. Data 
fragments are stored in different data centers that are connected 
over a communication network. If the fragments and resources 
are allocated properly, then the problems can be solved by 
parallel computing. Query based resource allocation strategy 
for query processing that maximizes the use of resources and 
minimizes the cost of query computation. The proposed 
methodology helps to improve the performance in distributed 
databases by query based resource allocation [1], [2].  

In order to predict the performance of the database in early 
design stages, we must address the different issues: Distributed 
query, Distributed update propagation, Distributed concurrency 
control, load balancing, replication, Distributed catalog 
management.  In a company, the database organization might 
reflect the organizational structure, which is distributed into   
units.   Data fragment can be achieved by developing a 
distributed database system which makes data accessible by all 
units’ stores data close to where it is most frequently used. 

   Resource allocation is one of the main issues in solving 
database applications.  The goal is to minimize the total data-
transfer cost required for processing the queries by proper 
allocation of resources.  The optimum resource allocation 
strategy for query processing is determined. Data fragments are 
distributed geographically over the set of resources. 
Performance is strongly related to the query assignment, 
allocation of resources and data fragments in a distributed 
environment. The query requires data to be accessed from one 
or many sites. The use case is executed by various 
combinations of servers. 

 Data fragments are allocated based on the query assigned 
into the resources to avoid remote data access. Hence system 
resources have to be allocated to handle workload and 
minimize the cost of computing and maximize the utility of 
resources.  The proposed algorithm determines the optimal 
allocation strategy that minimizes the cost of computation. 
Finally, allocation spaces can be searched using standard 
algorithms like Backtracking, Branch-and-Bound, etc. to obtain 
the optimal allocation.   

II. RELATED WORK 

In [3] Jonathan M. Graham describes the efficient 
techniques which are needed to allocate resources across 
distributed sites, in order to minimize processing costs and to 
improve response times for users. In [4] author establishes 
formal measurements for provisioning of virtualizes resources 
under and over in infrastructures, specifically for Software-as-
a-Service (Seas) platform deployments.  The author proposes a 
resource allocation model to deploy SaaS applications over 
computing platforms by taking into account their multi tenancy 
for creating a cost-effective, scalable environment and also the 
author proposes policies that allocate the resources if available, 
otherwise the request is rejected, and the request is placed in a 
FIFO queue. 
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In [5], we address the concepts of resource allocation in 
cloud computing services. It is proposed how effectively we 
can utilize the resource allocation by computing parallel 
applications. The cost of each resource is computed based on 
its utilization. The approach uses game-theoretic approaches 
for optimization of resources versus cost. Constructing non 
dominated local coteries to solve the problem in a distributed 
way reduces communication overheads. The algorithm 
achieves the highest degree of fault-tolerance in resource 
allocation problem. 

Dynamic resource allocation and reallocation of 
geographically distributed resources are the main challenges 
inherent to the resource allocation process, offering a stepwise 
modeling phase to the optimization phase proposed in [6]. In 
[1] author introduces the resource allocation algorithm for 
computing the distributed computing system into account of 
heterogeneity of the computational resources. The algorithm 
resolves single point failures and manages remote tasks and 
local tasks. Allocations based on resource’s requirements and 
communication cost for overall task response time is 
considered. Daniel A. Menasc in [7] describes servers of the 
data centers dynamically deployed among the various 
application environments using analytic queuing network 
models with different workload. 

Suchita  Upadhyaya proposed task allocation algorithm in 
DDB, based on proper input fragmentation, distribution, 
transformation of cost matrices, communication network 
details, topology, location of the nodes, allocation of computer 
resources, and selection of link capabilities. The inputs are also 
included as data fragmentation type, an amount of data 
replication based on the node requirements, and operating 
strategies: query execution and concurrency control issues, 
which produce optimum allocation nodes and the results are 
recorded in cost computation matrix in[8]. 

In [9] Adnene Guabtni proposes an approach that combines 
proprietary cloud based load balancing techniques and density-
based partitioning query processing across relational database 
as a service in cloud computing environments conducted over a 
real-world data. The proposed approach is implemented and 
tested as a multi-layer web application and database layer. In 
[10] the author proposes a policy that allocates the resources if 
availthe requesttherwise the rauest is rejected, and request is 
placed in an FIFO queue. It uses the resource leases as resource 
allocation abstraction and implements these leases by 
allocating Virtual Machines. Proposed dynamic planning based 
scheduling algorithm is implemented in that which can admit 
new leases and prepare the schedule whenever a new lease can 
be accommodated, and it maximizes resource utilization and 
acceptance of leases. 

In [11] resource allocation mechanism based on reverse 
auction and proposes a market model based on reverse auction 
and presents the bidding process of reverse auction. It also 
provides optimal resource provider for each consumer. In 
automatic resource allocation strategy, based on a market 
mechanism a provider is proposed. Market models of ARAS-
M are constructed, in requirements of the Client. A Genetic 
Algorithm based automatic price adjusting algorithm is 

introduced. Experiment results show that it approximately 
achieves the equilibrium state and are capable of achieving 
resource balance in resource usage. In [12] we study the 
resource allocation at the applthe authorn for better resource 
utilization, and author proposed a threshold-based dynamic 
resource allocation scheme that dynamically allocates the 
virtual resources among the load changes which then can use 
the threshold method to optimize the decision of resource 
reallocation. Allocation and reallocation techniques for 
resources are used in a distributed database system, which 
partitions data between a set of nodes in a network. It proposes 
multiple token borrowing policies which anticipate future need 
and keep the system balanced. 

In [13] the author describes a distributed solution which 
integrates workload prediction and distributed non-linear 
optimization techniques. The On-demand access from 
computing resources is also used, which enable application 
providers to scale their services. This work attempts to 
establish formal measurements for under, and over 
provisioning of virtualizes resources described in [5]. In [14], 
two proactive resource allocation algorithms for fault-tolerant 
asynchronous real-time distributed systems are discussed. In 
[15] the author proposed an algorithm of job scheduling based 
on Berger’s model. The algorithm establishes the dual fairness 
constraint. The general expectation functions in accordance 
with the classification of tasks. The second constraint is a 
resource fairness, justice function that is used to judge the 
fairness of the resource allocation.  

 In [16] Javier Espadas attempts to establish a formal 
measurement for provisioning of virtualizes resources under 
and over infrastructures, specifically for Software as Service 
platform deployments. The author proposes a resource 
allocation model to deploy applications over computing 
platforms by taking into account their multi tenancy for 
creating a cost-effective scalable environment. In [17]  author 
considers a resource allocation problem which is local in the 
sense that the maximum number of users competing for a 
particular resource at any time instant is bounded and also at 
any time instant the maximum number of resources that a user 
is willing to get is bounded. 

III. SYSTEM MODELS   

 
Most of the applications in a distributed database system 

are resource sharing in nature.  The requests received in the 
system are processed by a set of resources. The resources 
parallel executes the set of queries based on the allocation of 
task or sub task in a distributed system [1].  In order to model 
this process, in the Table I, system is considered as set of 
computing resources. Let R1, R2… Rn is the set of 
computational resources that share N number of tasks Si.  Each 
task Si consists of sub tasks, which can process parallel. Task 
Si assigning available resources Rj. When multiple subtasks Si 
are assigned to resources Rj, they proportionally share the Rj’s 
capacity and expense.  
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TABLE I.  RESOURCE SHARING MATRIX 

                   R1,              R2,  R3          …     Rn 

S1               0                 1          1            …              1 

S2               0                 0                  1         …              1 

S3               1                 0          0      …     0 

 …………………………… 

Sn               1                  0         1            …     1 

 
Finally, Table I represents the resource sharing model of 

DDS Applications. Rows in the table represent the tasks to be 
performed in DDS applications and columns in the table 
represent the computational resources in the Distributed system 
architecture. Elements (i, j) represent 1 or 0. 1 indicates the 
subtasks in the task Si assign to the resources Rj; zero indicates 
task not assigned to any resource. 

IV. PROPOSED METHODOLOGY   

A. Methodology 

 
 The performance of a distributed database is strongly 

related to the fragment allocation in the nodes of a computer 
network.   A query requires data to be accessed from one or 
more sites. The cost of computing the query depends on the 
fragment allocation and the query allocation of the resources. 
The goal is to minimize the total data transfer and resource 
usage cost for transaction processing.  The cost can be 
minimized by proper allocation of resources and data 
availability in distributed environment [13], [37], [38]. 

B. Prolbem Definition   

 
We have proposed a methodology to assess the 

performance in distributed databases by allocating the 
fragments of the databases for various resources based on a 
given query [1]-[6], [37]-[38]. Let us assume that there are n 
use cases and m servers. The data are assumed to be 
fragmented and replicated over them servers. Depending upon 
the actual fragmentation and replication, we will have certain 
choices in allocating servers to the use cases.   Each such 
allocation incurs certain cost and would result in certain 
completion time for the use case. Our objective is to allocate 
servers to the use cases so as to reduce the costs and 
completion time considering all use cases of the applications. 
Allocation of servers to realize a given use case is an important 
issue in reducing communications cost and improving 
efficiency. 

C. Algorithm for Resource Allocation 

 

Algorithm to determine the optimal allocation by resource 

allocation is as follows: 

1) Develop a use case model of a given DDS 

application. 

2) Let us assume that there are n use cases and m 

servers in a given architecture. The data is assumed 

to be fragmented and replicated over the m servers. 

3) Let us assume that server k, k = 1, 2 … m; has an 

associated cost of Ck, It is shared by all the use cases, 

which make use of that server proportionately.  

4) Each use case Uk may have Vk server combinations 

that can execute it. We assume that we can estimate 

the time for completing Uk with each of these server 

combinations; the costs of Uk can be obtained by 

summing up the cost of the servers in the 

combinations Vk. Where Uk is the  kth use case and 

Vk is the combination of servers that execute Uk 

5) Compute the Completion Time Matrix(CTM). 

6) The cost of a Server is also shared by the use case 

which is executing on the particular server.  

7) Compute the turnaround time for all the use cases. 

8) From the Cost Matrix derived above, compute the 

total cost of use case Uk  as the sum of costs in row k 

of the matrix.  

9) Assume that the turnaround time is weighted by Wt 

and Cost by Wc. Compute the effective cost for Uk 

by  

10) Wt  *  (turnaround time of Uk ) + (Wc )  *  ( total cost 

for Uk). 

11) Compute the average cost of the allocation. 

 

 

D. Problem Scenario 

 
Each Ui use case can have Qi queries that may be 

computed in parallel. These queries are sharing Rj resources 
and share the Rj’s capacity and expense Pj according to its 
processing capacity.  Each sub query may be waiting to share 
Rj. The assigning of these queries into the resources based on 
the data fragments available. A solution of the scheduling 
problem is a non-negative matrix using allocation matrix and to 
an execution time matrix to compute the total cost incurred in 
each use case and its resource utilization. The allocation matrix 
is used to represent the assignment of the query and allocation 
of a fragment to the resources that are required by the queries 
of each use case. The execution matrix gives the time required 
to process the corresponding query of the use case in the 
respective resource. The utility of the scenarios of the use case 
Ui is calculated. The objective of each use case is to maximize 
its utility. 

The entry aij  specifies the sub task of the use case Ui  
assigns to the resources Rj. Using allocation matrix another 
two matrices are obtained: Completion time matrix T, and final 
execution matrix E. Let tij of T be the turnaround time it takes a 
resource Rj to complete aij    queries of the use case Ui,…,Ui 

queries are parallel and dependent, the completion time of use 
cases Ui is given by   max {tij | tij Єti},   where ti denotes the 
vector of the ith row of matrix T.  The entry Eij of the matrix E 
is the network cost for using a resource Rj to complete aij 
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queries.  So the total cost of usage of Ui is
 

m

j ije
1 .  

Completion time and cost of usage of resources of   each use 
case Ui is a tradeoff. Let wt, and we be the weight of 
completion time and network cost respectively.  Therefore the 

 

Total cost of   

  Ui  =   j ij
e

e
w

ij
t

ij
tt

w }{max …       (1)     

V. RESOURCE ALLOCATION ILLUSTRATION 

 
In this chapter, we propose a new approach for server 

allocation as described below, along with an illustrative 
example of a case study: 

     Let us assume that there are n use cases and m servers. 
The data is assumed to be fragmented and replicated over the 
m servers. Depending upon the actual fragmentation and 
replication we will have certain choices in allocating servers to 
the use cases.   Each such allocation incurs certain cost and 
would result in certain completion time for the use case. Our 
objective is to allocate servers to the use cases so as to reduce 
the costs and completion times considering all use cases of the 
applications.   

Case Study 

We consider a case study of an Airline Reservation 
Application.  The customers make a reservation online using a    
browser. Nachtfliegen airline system has major functions: 
Flight Booking, Login, Abandon, Get Flight planning, Find 
Flights, Select Seat, Get Fare, Purchase Itinerary, and Store 
Itinerary, the database is fragmented and deployed in a given 
architecture of eight resources. The details in[1][6] presents the 
typical requests from the users for the application may be  
authenticating the user, getting the  page of the application, 
searching for the appropriate flights, selecting the desired seat, 
purchase the ticket, store the details about the flight for later 
reference, and abandon the Itinerary. The details can be found 
in[1], [6].  

Number of use cases, n = 8 

1)  Let the number of server’s m = 8 

Let us assume that server k, k = 1, 2 … m; has an associated 

cost of Ck which is shared by all the use cases which make 

use of that server proportionately.  

 Case Study (continued):  

Cost vector = [5, 6, 3, 4, 9, 8, 5, 4] 

2) Each use case Uk may have Vk server combinations     

that can execute it. We assume that we can estimate the time 

for completing Uk with each of these server combinations; the 

costs of Uk can be obtained by summing up the cost of the 

servers in the combinations Vk. Where Uk is the  kth use case, 

and Vk is the combination of servers that execute Uk 

Case Study (continued): 

Let V1 = 2; Thus use  case U1 can be executed by 2 

combinations of various servers available, i.e. combination 1 

is  {S1, S2, S3, S4} and combination 2 is {S2, S5, S8} Let the 

completion times with the second combination be {20, 18, 

10}.  Under the assumption that the servers are executed U1 

only. We assume similar data for all use cases, and the 

corresponding server combinations are available. Thus, the 

total number of possible server allocations is V1 x V2 x V3 x 

… x Vn   With a specific choice, we get specific Server 

Allocation Matrix (SAM).  Example is shown below: 

TABLE II.  SERVER ALLOCATION MATRIX(SAM) 

 

 Elements (i, j) represent 1 or 0 in table II, 1 indicates the 

subtasks in the task Ui assign to the resources Rj; zero 

indicates task not assigned to any resource. For the above 

SAM,  use cases U1 under the assumption that the Servers are 

executing U1 only are as follows:   U1: Allocation is {S2, S5, 

S8}; U2 : Allocation is {S1, S3, S5, S7}, Similarly other use 

cases. 

 

3)   Now, we need to compute the Completion Time 

Matrix(CTM)  as follows: 

The completion times in Step 3 above assumes that the servers 

were executing a single-use case. However, the Servers may 

be executing more than one use case concurrently as indicated 

in the SAM above. For example, S8 is executing both U1 and 

U6. Thus, the execution times will proportionately increase. 

 

Case Study (continued): 

For the above SAM, the execution times for the use cases U1 

under the assumption that the Servers are executing U1 only 

are as follows:  

U1: Allocation is {S2, S5, S8}; Execution Times: [S2: 4; S5: 3; 

S8:5} Using similar data corresponding to other use cases, we 

get the following matrix of execution times under the 

assumption of no concurrency: 

 

 

 

 

 

 

 

 S1 S2 S3 S4 S5 S6 S7 S8 

U1 0 1 0 0 1 0 0 1 

U2 1 0 1 0 1 0 1 0 

U3 1 1 0 0 1 1 0 0 

U4 1 1 1 1 0 1 0 0 

U5 1 0 1 1 1 0 1 0 

U6 1 1 1 0 0 1 1 1 

U7 1 1 1 0 1 0 0 0 

U8 0 0 1 1 1 1 1 0 



Journal of Communications Technology, Electronics and Computer Science, Issue 4, 2016 

ISSN 2457-905X 

 

20 

 

TABLE III.   EXECUTION TIME MATRIX WITH NO SERVER SHARING 

 

The new Execution Time Matrix (ETM) with the Servers 

executing multiple use cases will be follows: 

TABLE IV.  EXECUTION TIME MATRIX OF WITH SERVER SHARING 

 

 

 

4)  The cost of a Server also is shared by the use cases that   

are executing on that particular server.  

               Case Study (continued): 

Thus, the cost matrix corresponding to the above SAM 

will be as follows:  

 

 

 

 

 

 

 

 

 

TABLE V.    COST MATRIX FOR THE SAM 

 

5) From ETM derived in Step 4, we obtained 

turnaround time for all the use cases as follows: 

Turnaround time of Uk is the maximum value in row k of 

ETM.  

 Case Study (continued): 

 The vector of turnaround times = [27, 36, 72, 64, 28, 48, 

 72,     63] 

6) From the Cost Matrix derived above, we compute the 

total cost of use case Uk  as the sum of costs in row k of the 

matrix.  

Case Study (continued): 

The total cost of use case Uk = [71, 101, 182, 135, 116, 144, 

153, 144] 

7) The usefulness of a particular allocation for a specific 

use case depends both on the turnaround time for that use case 

and the total cost for that use case. Assume that the turnaround 

time is weighted by Wt and Cost by Wc. Then the effective 

cost for Uk will be  

Wt  x  turnaround time of Uk  +  Wc   x  total cost for Uk. 

Thus, for a given allocation, we can compute the effective cost 

for each use case. 

Case Study (Continued): 

Assuming that Wt   =  Wc  = 0.5,  

Effective cost for the use cases corresponding to the above 

SAM shown in Step 3 above is: [46, 66, 114, 84, 70, 87, 101, 

94]. 

The average cost of the allocation = average of the costs for 

the use cases= 82.875 

Effective cost for the use cases corresponding to the Server 

Allocation prescribed in Table II presented in the Fig. 1 
 

 

 S1 S2 S3 S4 S5 S6 S7 S8 

U1 - 4 - - 3 - - 5 

U2 4 - 5 - 4 - 6 - 

U3 6 4 - - 8 7 - - 

U4 3 6 4 2 - 8 - - 

U5 4 - 6 7 2 - 4 - 

U6 3 4 5 - - 6 2 8 

U7 6 7 3 - 8 - - - 

U8 - - 5 6 7 3 4 - 

 S1 S2 S3 S4 S5 S6 S7 S8 

U1 - 20 - - 18 - - 10 

U2 24 - 30 - 24 - 24 - 

U3 36 20 - - 48 28 - - 

U4 18 30 24 6 - 32 - - 

U5 24 - 36 21 12 - 16 - 

U6 18 20 30 - - 24 8 16 

U7 36 35 18 - 48 - - - 

U8 - - 30 18 42 12 16 - 

 S1 S2 S3 S4  S5 S6 S7 S8 

U1 - 24 - - 27 - - 20 

U2 20 - 15 - 36 - 30 - 

U3 30 24 - - 72 56 - - 

U4 15 36 12 8 - 64 - - 

U5 20 - 18 28 18 - 20 - 

U6 15 24 15 - - 48 10 32 

U7 30 42 9 - 72 - - - 

U8 - - 15 24 63 24 20 - 
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Fig 1  Variations in Cost with Use Case 

The graph in Fig. 2 below shows the variations in turnaround 

time with use cases for one such Server allocation in Table I. 

 

Fig 2   Turnaround Time with Use Case 

Fig. 3 below show’s variations in effective cost with use cases 

i.e., when one subtask assigns to one resource. 

 
 

Fig 3   Variations in Effective Cost with Use Case 

From the Fig. 1, 2  and 3 presents, the results of one particular  

server allocation (Table II) in computing DDS application.  

However, the results are compared with different allocation of 

servers, and the results are extended with sensitivity analysis. 

Now, the allocated spaces can be searched using standard 

algorithms like Backtracking, Branch-and-Bound, etc. to 

obtain the optimal allocation.   

 

VI. OPTIMAL SEARCH  

 

Let V1 = 2; Thus use case U1 can be executed by 2 

combinations of various servers available, i.e. combination 1 

is {S2, S3, S6, S8} and combination 2 is {S1, S2, S4, S5, 

S8}.Similarly, U2 has V2 = 1, U3 has V3=1, U4 has V4= 2, 

U5 have V5=1, U6 has V6 =1, U7 has V7 = 2 and U8 has V8 

= 2 server combinations.  Thus, the total number of possible 

server allocations is V1 x V2 x V3 x … x Vn   i.e. 16 server 

combinations. We obtained turnaround time for all the use 

cases presented in Table VI. 

 

TABLE VI.  TURNAROUND TIMES FOR 16 WAYS OF ALLOCATION OF 

SERVERS 

Allocation 

No Turnaround time for all the use cases 

1.  27 36 72 64 28 48 72 63 

2.  35 25 55 74 52 45 45 28 

3.  44 21 26 75 46 58 52 28 

4.  29 45 46 48 48 45 42 32 

5.  35 44 52 42 38 62 75 85 

6.  28 45 72 75 77 36 25 42 

7.  44 54 54 54 82 73 65 49 

8.  72 54 25 65 35 53 32 45 

9.  56 54 58 74 75 42 46 45 

10.  45 45 56 47 85 59 65 63 

11.  42 48 75 50 56 54 58 57 

12.  56 53 54 52 54 54 54 54 

13.  54 50 41 53 36 29 27 45 

14.  82 29 35 34 38 62 75 42 

15.  46 45 24 58 83 54 43 56 

16.  72 54 52 45 46 46 35 58 
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The turnaround time obtained in Table VI indicates that 
there are sixteen different ways are possible for resource 
allocation. The example in the last row of Table VI the 
turnaround time is obtained in one such resource allocation 
[72, 54, 52, 45, 46, 46, 35, and 58].   We compute the total cost 
of use case Uk as the sum of costs in row k of the matrix of all 
16 different ways of server allocation. The total cost of each 
use case presented in the Table VII. 

TABLE VII.  TOTAL COST FOR ALLOCATION OF SERVERS IN DIFFERENT 

WAYS 

Allocation 

Number 
Total cost of use case 

1.  
133 125 123 145 135 125 156 175 

2.  189 98 98 145 112 102 105 108 

3.  
105 123 145 185 175 165 140 153 

4.  
140 126 142 150 146 165 164 125 

5.  185 129 158 147 186 190 170 160 

6.  
145 135 154 152 142 134 120 150 

7.  95 90 98 99 125 145 420 430 

8.  152 152 175 156 153 145 145 189 

9.  
156 148 196 136 154 123 147 185 

10.  
125 145 198 145 163 158 148 148 

11.  185 165 145 189 178 185 182 163 

12.  
158 145 146 153 185 187 123 154 

13.  156 184 156 132 145 157 163 182 

14.  145 154 152 178 121 141 143 153 

15.  
148 173 192 151 162 151 173 125 

16.  
142 152 143 152 169 145 142 135 

 

The total cost of all the sixteen possible allocation 
assignments to the resource is presented in the Table VII. 
Example in the last row of Table VII7 the cost is obtained in 
one such resource allocation [142, 152, 143, 152, 169, 145, 
142, 135].  

Particular allocation for the specific use case depends both 
on the turnaround time for that use case and the total cost for 
that use case. Then the effective cost for Uk will be   

 

Wt x turnaround time of Uk  +  Wc   x  total cost for Uk. 

Assuming that Wt   =  Wc  = 0.5. 
The average cost of the allocation = average of the costs for the 
use cases presented in the Table VIII.  Least average cost of 
effective cost of implementing use case is 51.13. Hence 
optimum allocation of servers presented in the Table  IX. 

TABLE VIII.  THE EFFECTIVE COST FOR THE USE CASES CORRESPONDING 

TO THE SAM 

Allocatio

n 

Number 

Effective cost for Uk 

Avera

ge 

1.  78 45 52 65 11

2 

53 54 52 63.88 

2.  53 62 54 53 56 54 58 55 55.63 

3.  42 44 45 68 11

2 

44 96 11

4 

70.63 

4.  121 65 85 95 83 75 86 83 86.63 

5.  63 52 54 55 45 63 45 45 52.75 

6.  45 52 84 75 96 63 52 45 64.00 

7.  55 55 62 63 45 45 52 82 57.38 

8.  45 53 66 52 45 55 48 85 56.13 

9.  56 53 54 56 42 58 87 75 60.13 

10.  52 54 54 52 45 62 45 45 51.13 

11.  65 63 58 57 78 82 47 92 67.75 

12.  48 75 52 75 76 75 92 15

4 

80.88 

13.  75 52 54 56 58 53 57 55 57.50 

14.  85 75 72 48 82 75 77 82 74.50 

15.  45 45 54 41 46 85 77 52 55.63 

16.  54 58 85 54 55 56 55 41 57.25 

The optimal allocation obtained through complete search is: 

average is cost 51.13. 

TABLE IX.  OPTICAL ALLOCATION 

 

 S1 S2 S3 S4  S5 S6 S7 S8 

U1 0 1 0 0 1 0 0 1 

U2 1 0 0 0 1 0 1 0 

U3 1 1 0 0 0 1 0 0 

U4 0 1 0 1 0 1 0 0 

U5 1 0 1 0 0 0 1 0 

U6 0 1 1 0 1 0 0 1 

U7 0 0 1 0 0 0 1 0 

U8 0 0 0 1 0 0 1 1 
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The total number of possible server allocations is V1 x V2 
x V3 x … x Vn .  i.e. 16  server combinations. We computed 
the total cost, turnaround time and effective cost of all 16 
possible servers’ combinations. From the results, we get the 
optimal allocation obtained through complete search is 
presented in the Table  IX. 

 

VII. CONCLUSION AND FUTURE WORK 

In this paper, we use resource allocation strategies in 
minimizing the cost of computation in distributed database 
applications during the preliminary design stages.  We propose 
an algorithm for optimal allocation strategy with respect to 
fragments and resources that maximum utilization of resources. 
The fragment allocation and resource allocation strategy are 
considered in minimizing the cost computation.  One Server 
allocation strategy is illustrated by the case study and presented 
the result.  

Various combinations of server’s allocation are also 
presented. Each combination of servers is illustrated by 
determining the effective cost of computation, total cost of the 
allocation of servers, and turnaround time for all the 
combinations of servers. Based on the results obtained, choose 
the optimum allocation of server combinations is presented.  
Results are obtained for various governing parameters. 
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