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Abstract: The cloud computing is a technology which is used to provide resources as a service. There are many services 
provided by cloud provider. They are Software-as-a-Service, Platformas-a-Service, Infrastructure-as-a-Service, etc. The 
cloud computing provides the Storage-as-a-Service which is used to backup the users data into cloud. The Storage-as-a-
Service is provided by Storage Service Provider or Cloud Service Provider. This service is provided by Cloud Service 
Provider which is effective, reliable and cost-effective. The existing backup scheduling provides the reliability by 
maintaining the same copy of the data twice. The existing backup scheduling provides the reliability and backup speed, but 
the redundancy of data is not considered. The redundancy of data leads to more storage space consumption for the same file. 
The existing backup scheduling do not take into consideration the security issues. 
The limitations of the existing backup scheduling algorithm is improved by proposing a backup scheduling algorithm(IBSD) 
which aims at reducing redundancy without compromising on availability. The IBSD algorithm reduces redundancy by de-
duplication techniques. The deduplication is a technique which is used to identify the duplicate data. The de-duplication 
identifies the duplicate data and eliminates it, by storing only one copy of the original data. If the duplicate occurs then the 
link will be added to the existing data. There are many techniques reported in literature for de-duplication which includes 
Whole File Chunking, Fixed Length Partition, and Content Defined Chunking. The Improved Backup Scheduling with De-
duplication (IBSD) provides the backup scheduling with data de-duplication at file level and at chunk level. The IBSD 
reduces the bandwidth consumption by determining the duplicate data at consumer side itself. The new metric Storage 
Utilization Ratio (SUR) is proposed. 
 
 
I. OBJECTIVE 
 
 To propose a backup scheduling algorithm with 

de-duplication techniques to avoid the 
redundancy in storage. 

 To determine the duplication of file before 
transferring from cloud service consumer to 
cloud service provider using de-duplication 
techniques, So that the network bandwidth is 
reduced and file transfer time is also reduced. 

 To provide the security to user data without 
compromising the availability. 

 To use storage space efficiently the file is 
compressed before storing into server. 

 
II. RELATED WORK 
 
According to GE Liang, et.al [1], 2012, proposed a 
reliable cloud backup scheduling algorithm that 
showing good performance, by which data would be 
stored in which cloud storage node can be 
determined, thus, the cloud backup scheduling will be 
achieved. They have proposed that, in order to 
promote backup speed, the cloud backup scheduling 
server must investigate state information of every 
storage node in the backup cloud dynamically. And 
then, with the state information, the cloud backup 
scheduling algorithm determines which 
storage node will save the backup data. Cloud State 
Table (CST) describes the state information of each 
storage nodes in cloud. Cloud Resource Table (CRT) 
is designed to record how data are stored. There are 
two parameters for scheduling decision, data access 

time and data reliability. Here, two available copies 
are there to guarantee the data reliability. The storage 
nodes in cloud are distributed to different places and 
the probability of two storage nodes are damaged at 
the same time is little. Therefore, if one copy of the 
data was destroyed by some kind disaster, the other 
redundant copy of the data can still help in recovery. 
This work could be further improved by following 
techniques. The redundancy could be avoided by data 
deduplication technique. The security could be 
provided to user’s data. The storage space could be 
efficiently used by compressing the file before storing 
into server. 
 
Hemant Palivela, et al [3], 2011, 
Backup service based on Internet and cloud storage, 
cloud backup gathers many different kind of network 
storage devices and makes them work cooperatively 
to provide data backup and access service by 
technologies. This work has not been considered 
backup speed and redundancy. 
 
Zrnec Aljaz [2], 2011, In this work, data is protected 
twice. One level of protection against an unauthorized 
access is already ensured by the cloud-service 
provider, the second level is guaranteed by the above-
mentioned encryption of the backup data before being 
sent into the cloud. This reduces the risk of theft or an 
unauthorized access to the data during transport as 
well as when storing data in the cloud. The major 
limitation of this work is the storage of data is 
redundant which reduces the resource utilization and 
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also every user who needs to backup the data need 
their own component to provide security and privacy. 
 
To avoid redundancy Chun-I Fan, et al [8], 2012, 
proposed that, the encrypted message in this model 
consists of triple blocks. They are check block which 
contains the hash value of the file which is encrypted 
by server’s public key, enabling block which contains 
encrypted session key which is encrypted by user’s 
public key and cipher block which has AES cipher 
text. To backup unencrypted text, only the plaintext 
will be sent to the storage server by user. First, the 
user should send their whole data to server. For 
unencrypted data backup, the storage server will 
compute the hash value. For encrypted data, the 
server will decrypt the check block value by using the 
server’s private key. The de-duplication is achieved 
by comparing hash values of file which are 
previously stored in storage server. If the hash value 
is matched then the link will be made to that existing 
data and other fields in the message will be denoted 
as null. When the user requesting to download the 
data, If the data is present directly then the data will 
be sent to the user else the link will be there then the 
server will find out the data from storage and then the 
CSP will generate the key and encrypts the data using 
user’s public key. This encrypted key will be stored 
into the enabling block and then the server will 
encrypt the linked data using this key and the cipher 
text will be stored into the cipher block by server. 
Now, these triple blocks will be sent to the user. This 
work could be further improved by following 
techniques. Check duplication before sending data to 
server, So that the bandwidth required can be 
reduced. The collision in hash has not been 
considered in this work. The storage space could be 
efficiently used by compressing the file before storing 
into server. 
 
Fatema Rashid et al [5], 2012, proposed that, Cloud 
Storage Provider does not need to be trusted when 
handling the user’s data. It has also been designed to 
ensure privacy of the data by providing only 
encrypted copy of data to Cloud Service Provider. 
The major limitation of this work is, however they are 
using Convergent Encryption Algorithm to encrypt 
the chunks. The encryption key of a convergent 
encryption is the hashed value of a plaintext. 
Therefore it also does not satisfy confidentiality. Also 
the collision of hash has not been considered here. 
 
Yinjin FX et al [10], 2011, proposed that, 
application-aware index structure is used to improve 
the de-duplication efficiency for personal computing 
devices. They have used the new metric called bytes 
per second to measure the efficiency of different de-
duplication scheme on the same platform. The file 
size filter is used to filter out the tiny files which less 
than 10 MB. The major limitation of this work is the 
security of the user’s data does not considered here. 

The Application aware deduplication is used to find 
the duplicated data chunks from the same type of files 
and it does not concern other type of files, so the 
redundancy may appear. It uses different types of 
hashing techniques for different type of data, so it 
leads to overhead. 
 
Guofeng Zhu et al [6], 2012, proposed that, the 
different de-duplication strategies can be applied to 
different data types and application. For E-mail 
attachment and file system are suitable for employing 
WFD (Whole File Detection), for office applications 
FSP (Fixed Size Partition), CDC (Content Defined 
Chunking) or SW (Sliding Window). This work can 
be further improved by providing security to user’s 
data. The storage server can obtain and control all the 
user data because those data are stored in cloud 
storage in plaintext format. This work has not been 
considered about collision in the hash. 
 
Yinjin FX et al [9], 2012, proposed that, application-
aware local global index structure is used to improve 
the deduplication efficiency in both local as well as 
cloud storage server. The file size filter is used to 
filter out the tiny files which less than 10 MB. 
Maintaining application aware data structure at cloud 
storage side leads to overhead. The security about 
user’s data has not been considered here. 

 
Table 1: Comparison of the existing De-Duplication algorithm 
 
III. ARCHITECTURE OF THE IMPROVED 

BACKUP SCHEDULING WITH 
DEDUPLICATION TECHNIQUES 

 
3.1. Cloud Storage Provider 
The Cloud Storage Provider provides the storage 
space to user to store their files. This is a private 
cloud storage server. The users can store their files 
into storage server and they can retrieve the files 
when they need it. The proposed Cloud Storage 
Provider has much functionality with it. They 
explained briefly in below. 
 
3.1.1. Components of Cloud Storage Provider 
(CSP) 
The Cloud Storage Provider has three components 
with it. They are Cloud State Table (CST), Cloud 
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Resource Table (CRT), and Storage Nodes. CST has 
Storage node ID, IP Address, Total disk 
space(________ ), Free disk space(______),Disk 
access speed(_____), and WaitTime(_____). CRT 
has Data Identifier(__), Link, and Storage node field. 
 
3.1.2. Store Block 
Store block is used to store files into storage nodes. 
The store block is used to store the file which is not 
duplicated. Store block finds the storage nodes using 
decision parameter. The decision parameter is 
calculated using given below formulae.  
 
Figure 1: Proposed Architecture for IBSD 

 

 

 
Store  block  stores  the  file  into  two storage  nodes  
after  compressing  the file.  For  providing  
availability  the  file  is stored into two storage nodes, 
because oncesome kind of disaster occurs, the 
probability of  backup  data  breakdown  would  be  
high. The storage space could be used efficiently by 

compressing the file before store into storage nodes.  
After the file is stored into storage node the CST will 
be updated as eq. (4) and eq.  (5).   Insert ID and 
backup address of data into CRT. Send ID to user 

 
 
3.1.3. Receive Block 
When the users need to download the data which was 
stored by them into cloud storage server, the user 
should send the ID which was provided by the Cloud 
Storage Provider. The receive block compares this ID 
with the CRT Data Identifier field values. If the value 
matches then it will retrieve the file from the 
corresponding storage node and sends the file to user. 
After that, receive block decrements the 
corresponding link field value by one. If we search 
file in every storage node, it will take more time to 
search. But, this is an efficient way to receive the 
block, because the storage node which is having the 
file has been founded by comparing ID with CRT ID 
field values. So, the time is reduced very much.  
 
3.2. Cloud Storage Consumer 
Cloud storage consumer consumes the storage space 
from CSP. This is a pay as you use technology. The 
cloud storage consumer can store their files into CSP 
and retrieve the stored files from CSP. There two 
request from cloud storage consumer to cloud storage 
provider. They are explained briefly in below. 
 
3.2.1. File Storage Request 
The user sends file storage request to CSP when they 
need to backup their files. The file may be encrypted 
or unencrypted format. The store block in CSP is 
used to store the users file into storage nodes. 
 
3.2.2. File Receive Request 
The user sends file receive request to CSP when they 
need to download their files. The user sends ID which 
has been sent by CSP. This ID was provided by CSP 
when the users backup their files. The receive block 
in CSP is used to receive the users file into storage 
nodes. 
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