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Abstract— Organizations need to handle large amount of data. The increase in data in size and number leads to increase in 
demand for storage space. To store bulk of data individually is impossible by various organizations. Increase in data growth 
is forcing organizations to look for new cost effective ways for transferring their data from expensive primary disk. Cloud 
computing provides a solution for this problem. It is one of the upcoming sectors in the software field. Minimizing the cost of 
execution and reducing the storage cost is one of the many issues in cloud computing. To resolve such an issue a local 
optimization strategy is employed. Storing complete set of data in cloud is not a very good approach. It increases the retrieval 
cost and the storage space allotted by the cloud service provider would not be effectively utilized. Optimization in cost of 
execution and storage is achieved through a local server. An application, online trade, is utilized to evaluate the performance 
of the method of local optimization. The local server is used along with cloud server in the application to increase the 
performance and to reduce the cost of storage. It is found that the local optimization strategy formulated reduces the execution 
cost and storage space in the cloud computing scenario. 
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I. INTRODUCTION 
 
 The world of computing is undergoing a radical shift, 
from a product focus to a service orientation, as 
companies increasingly access services through the 
cloud. There is no single definition of cloud 
computing. It could be defined as a model of 
computing that is characterized by services delivered 
and consumed over the Internet. It is an end to end 
model that encompasses everything from the data 
center to devices that access the cloud. Two attributes 
differentiate cloud computing from other 
implementations of computing services: scalability 
and elasticity. Scalability is the ability of service 
performance to improve as the amount of physical 
resources allocated such as CPU, memory, disk space 
and network bandwidth is increased. Elasticity is the 
ability to shrink or expand the resources consumed 
easily, even automatically, so that users pay only for 
the level of computing resources needed at a given 
time. Cloud computing is an efficient model that 
supports sustainability by improving the efficiency of 
the data center through workload consolidation by 
better utilization and power management techniques. 
The focus on optimizing the storage space and 
execution time is of prime concern in the area of cloud 
computing.  
 
II. RELATED WORKS 
 
A Highly Practical Approach toward Achieving 
Minimum Data Sets Storage Cost in the Cloud by 
Adam Barker et al., [1], states a novel highly cost 
effective and practical storage strategy that can  

 
automatically decide whether a generated data set 
should be stored or not at runtime in the cloud. Users 
can deploy their applications in unified resources 
without any infrastructure investment, where 
excessive processing power and storage can be 
obtained from commercial cloud service providers. 
With the pay-as-you-go model, the total application 
cost in the cloud highly depends on the strategy of 
storing the application data sets, e.g., storing all the 
generated application data sets in the cloud may result 
in a high storage cost, because some data sets may be 
rarely used but large in size; in contrast, deleting all 
the generated data sets and regenerating them every 
time when needed may result in a high computation 
cost. A good strategy is to find a balance to selectively 
store appropriate data sets and regenerate the rest 
when needed. 
Minimizing Cost when using Globally Distributed 
Cloud Services by Suraj Pandey et al., states when 
moving data-intensive application to Clouds for 
scalability, optimizing the cost of transferring data to 
and from these edge servers becomes the first 
objective, as data play the dominant role in the 
application’s execution. In this paper, we formulate a 
nonlinear programming model to minimize the data 
retrieval and execution cost of data-intensive work 
flows on Clouds. The model retrieves data from Cloud 
storage resources such that the amount of data 
transferred is inversely proportional to the 
communication cost from those resources to a 
compute resource where a task is assigned for 
execution. We take an example of an ‘intrusion 
detection’ application work flow, where the data logs 
are made available from globally distributed Cloud 
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storage servers. Networks are not restricted to a small 
room or a building and can spread throughout the 
globe. In such a distributed setting, it becomes critical 
to optimize the cost of data transfer from distributed 
sources in order to perform very frequent network 
monitoring. The situation becomes more challenging 
when the raw data, which can be used to detect such 
attacks are globally distributed. To get an absolute 
minimum cost, we map the tasks in the work flow 
onto resources based only on cost optimization and 
not time. This eliminates the time dependencies 
between tasks. However, the task to compute-resource 
mappings and data source to compute resource 
mappings minimizes the cost of execution but not the 
make span. The execution time of a is calculated 
based on the cost-minimized mappings given by the 
solver. The total is execution time plus waiting time is 
the make span of the work flow with the minimum 
cost, where the waiting time denotes the minimum 
time a task has to wait before its parents finish 
execution. 
 
Reducing the Frequency of Data Loss in Cloud 
Storage using Copysets by Asaf Cidon et al, states that 
random replication is almost guaranteed to lose data 
in the common scenario of simultaneous node failures 
due to cluster-wide power outages. Due to the high 
fixed cost of each incident of data loss, many data 
center operators prefer to minimize the frequency of 
such events at the expense of losing more data in each 
event. It gives a Copyset Replication, a novel general 
purpose replication technique that significantly 
reduces the frequency of data loss events. Copyset 
Replication presents a near optimal tradeoff between 
the number of nodes on which the data is scattered 
and the probability of data loss. Random replication is 
used as a common technique by data center storage 
systems, such as Hadoop Distributed File System to 
ensure durability and availability. These systems 
partition their data into chunks that are replicated 
several on randomly selected nodes on different racks. 
When a node fails, its data is restored by reading its 
chunks from their replicated copies. However, 
large-scale correlated failures such as cluster power 
outages, a common type of data center fail-re scenario 
are handled poorly by random replication. This 
scenario stresses the availability of the system because 
a non-negligible percentage of nodes do not come 
back to life after power has been restored. When a 
large number of nodes do not power up there is a high 
probability that all replicas of at least one chunk in the 
system will not be available. Copyset Replication 
splits the nodes into copysets which are sets of nodes.  
 
The replicas of a single chunk can only be stored on 
one copyset. This means that data loss events occur 
only when all the nodes of some copy-set fail 
simultaneously. The probability of data loss is 

minimized when each node is a member of exactly 
one copyset. 
 
III. IDENTIFIED PROBLEM 
 
With data growth consistently in the 50% per year 
range enterprises are seriously evaluating the use of 
cloud storage and are taking the cloud storage step 
with increasing frequency. The business impact of 
cloud storage is a compelling financial proposition in 
the current budget constraint IT environments. To the 
IT consumer shifting what was a fixed cost capital 
expense to a variable cost operating expense is 
financially compelling further assisting in justifying 
an already  strong  business agility value proposition 
for adopting cloud storage. Data optimization is the 
most significant recent software innovation in the 
storage industry, enabling organizations to save more 
information in a smaller physical footprint. Data 
optimization incorporates duplication, compression 
and thin provisioning technologies that maximize 
storage efficiency. Nowhere does the fundamental 
concept of storing less data dramatically change 
economics more than for providers of cloud storage 
infrastructure. Data optimization impact on storage 
consumption in the cloud, or in the data center, yields 
operating efficiency and critical business advantages. 
The remainder of the section in project report is 
organized as follows. Section IV explains the local 
optimization strategy. Section V gives the 
implementation of the strategy using an application 
called Online Trade, followed by evaluation of the 
results obtained. 
 
IV. PROPOSED STRATEGY 
 
In general, there are two types of data stored in the 
cloud, original data and generated data. 
1) Original data are the data uploaded by users, for 

example, in scientific applications, they are 
usually the raw data collected from the devices in 
the experiments. For these data, users need to 
decide whether they should be stored or deleted 
because they cannot be regenerated by the system 
once deleted. 

2) Generated data are the data newly produced in the 
cloud while the applications run. They are the 
intermediate or final computation results of the 
applications, which can be reused in the future. 
For these data, their storage can be decided by the 
system because they can be regenerated if their 
provenance is known. Hence, the data sets 
storage strategy is only applied to the generated 
data in the cloud that can automatically decide 
the storage status of generated data sets in 
applications.  

In a commercial cloud computing environment, 
service providers have their cost models to charge 
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users. In general, there are two basic types of 
resources in the cloud: Computation and storage. 
Popular cloud services providers cost models are 
based on these types of resources. For example, 
Amazon cloud services prices are as follows. 

1) $0.1 per CPU instance hour for the 
computation resources. 

2) $0.15 per Gigabyte per month for the 
storage resources. 

The data sets storage cost model in the cloud as 
follows, cost= computation + storage where the total 
cost of the application data sets storage, cost , is the 
sum of computation, which is the total cost of 
computation resources used to regenerate data sets, 
and storage, which is the total cost of storage 
resources used to store the data sets. 
A) Local Optimization Based Stategy 
To utilize the data sets storage cost model, the 
attributes are defined for the data sets. Briefly, for data 
set d, its attributes are denoted as: <x, y, f, v, 
cost>where x denotes the regeneration cost of data set 
d, y denotes the cost of storing data set d in the cloud 
per time unit, f is a flag, which denotes the status of 
whether data set d is stored or deleted in the cloud, v 
denotes the usage frequency, which indicates how 
often d is used. Hence, the regeneration cost of d is 
gencost (d)=x and cost is cost rate of d, which means 
the average cost per time unit of data set d in the 
cloud. The value of cost depends on the storage status 
of d, where cost =y if f is stored and cost= gencost +v 
if f is deleted. Hence, the total cost rate of storing data 
is the sum of cost of all the data sets in it. Further 
define the storage strategy of a data as S , which 
means storing the data sets in S in the cloud and 
deleting the rest. Denote the cost rate of storing data 
with the storage strategy S as SCR, where SCR is the 
sum of cost of storing all data in cloud. Based on the 
definition above, different storage strategies lead to 
different cost rates for the application.  
Toward achieving the minimum cost benchmark, a 
novel highly cost effective and practical storage 
strategy that can automatically decide whether a 
generated data set should be stored or not at runtime 
in the cloud. The main focus of this strategy is the 
local optimization for the tradeoff between 
computation and storage, while secondarily also 
taking users optional preferences on storage into 
consideration. Both theoretical analysis and 
simulations are conducted on general random data 
sets and show that the cost effectiveness of the strategy 
is close to or even the same as the minimum cost 
benchmark, and the efficiency is very high for 
practical runtime utilization in the cloud. 
A local optimization technique is used to reduce the 
storage space allotted to customer by a cloud service 
provider without any loss for the provider as well as 
the customer. The method aroused the need for a local 
server to store the data removed from cloud. The data 

is then further removed from local server to maximize 
the effective storage space in the local server and in 
the cloud. Finally, the method is checked to provide 
high or low efficiency for practical runtime 
utilization. The result is compared with the minimum 
cost benchmark with respect to available storage 
space, cost charged to the customer based on the 
storage in cloud and the optimization achieved. 
Theoretical analysis, general random simulations as 
well as specific case studies demonstrate that this 
strategy is highly cost effective that is, close to or even 
the same as the minimum cost benchmark with very 
practical computation complexity for runtime 
deployment. The new features of the scheme are,  
1) Incorporation of minimum cost benchmark. 
2) New theorem and theoretical analysis regarding 

cost effectiveness and efficiency. 
3) Enhanced utilization of user preference 

parameters. 
4) New experimental results. 
5) New case study. 
6) New discussions. 

 
V. RESULTS AND DISCUSSIONS 
 

A. Implementation 
There are 5 modules in the Online Trade application. 
Three from the application point of view and two from 
the technological aspect. The modules of former are 
administrator, end user and trader modules. The 
modules corresponding to later section are cloud and 
local database module. The description of the above 
mentioned modules are given in the following 
paragraphs. 
 
The administrator module can view the registered 
customers and registered trader details. Only the 
registered trader and end user could avail the facilities 
provided of the application. The registered trader will 
be charged according to the cloud space is used and 
the registered user can purchase products through the 
application. Administrator initially charges all the 
traders for their usage of storage space alike. After 
some period of time administrator checks if there are 
any rarely and low rated data. If so, then such data is 
transferred to local database server. The storage in 
local database server cost less and the end user cannot 
view the products if it is local database server. 
Administrator then notifies the corresponding trader, 
whose product is stored in local database, to do some 
modification on the product so that the end users find 
it good to buy. If the trader does the modification 
within a period of time then the corresponding 
product will be regenerated to the cloud storage. On 
the other hand, if the trader does not modify the 
product details, the corresponding product will be 
permanently deleted from cloud storage. It is through 
this approach an optimized storage is obtained. 
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In the trader module, the trader can add new products 
to his account only that the charges will increase as 
the size of the trader usage of storage space increases. 
The trader needs to modify if a notification is being 
received from the administrator that the products are 
in local database server. In the end user module, the 
users can buy products of various traders. Only the 
registered users could avail such facility. It is the users 
responsibility to rate the products depending on which 
the administrator moves data to local database server. 
The cloud module deals with cloud storage. Initially 
all the data of various traders are stored in cloud. The 
storage in cloud is very expensive. After a period of 
time administrator moves the rarely accessed data to 
local database server and hence stores only the 
frequently accessed data in cloud storage. The local 
database module deals with the local database storage. 
The administrator charges less for storage in local 
database module. It stores the rarely accessed data. 
The data in local database will be permanently deleted 
and hence from the cloud storage after a period of time 
if the trader does not do any modification. 
 

B. Experimental Setup 
The online trading application is used to study the 
local optimization scenario in the cloud computing 
environment. Random data are added to databases 
and the output is studied. For convenience purpose, 
take a case. A trader registers to the application and 
become a member. The registered trader adds 
products to the account. The details of the product are 
stored in the cloud storage. The end user need to 
register to buy products of traders. According to the 
viewing of the products the usage of the product is 
determined also the end user can rate the products. 
The administrator views the rating and usage of the 
products after days. If the administrator finds rarely 
used products, the administrator transfers such 
products to the local database. In addition, the 
administrator notifies the corresponding trader to do 
some modification within 4 days else the product will 
be deleted from cloud. Now, if the trader after 
reception of notification does any changes, then the 
administrator moves the data to cloud, if not then that 
corresponding product will be permanently deleted 
from cloud. 
 

C. Results  
The following graph has been obtained after the local 
optimization has been done. 

 

The above graph shows that as the date increases, the 
free storage space increases linearly. This is because 
of the fact that, after some days administrator checks 
if some data is rarely used. Now if he finds such data, 
it is moved to local database, so storage space of cloud 
database is increased. Now if the data is not modified 
by the trader within the period allotted by 
administrator, then such data is permanently deleted 
from cloud. Hence the free storage space is increased 
further more. 
 
VI. FUTURE WORK 
 
The local optimization based strategy proposed could 
be made more secure by adding authentication and 
authorization feature. It could be added with respect to 
the cloud service provider and the cloud user. 
 
CONCLUSION 
 
In the project, the unique features and requirements of 
data sets storage in computation and data intensive 
applications in the cloud has been investigated. In 
minimizing storage cost in cloud computing 
environment, a novel runtime local optimization 
based storage strategy has been developed. The 
strategy is used for the minimum cost benchmarking 
by taking into the consideration of user preferences. 
Theoretical analysis, general random simulations, 
and specific case studies indicate that the strategy is 
very cost effective by achieving close to or even the 
same as the minimum cost benchmark with highly 
practical runtime efficiency. The approach for 
minimizing the storage space was formulated and the 
storage space has been found to get optimized by the 
local optimization strategy adopted. The process 
required an application. The application used is called 
online trade. The application along with the databases 
used has been used assist in getting the results. 
The project work assumes that all the application data 
be stored with a single cloud service provider. 
However, sometimes large scale applications have to 
run in a more distributed manner because some 
application data may be distributed with fixed 
locations. In the future, the data transfer cost into 
minimum cost benchmark will be incorporated as 
well to become a more complex cost models. 
Furthermore, models for forecasting data set usage 
frequency can be further studied, with which the 
storage strategy can be adapted to different types of 
applications more easily. 
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