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Abstract: Unpredictable escalation in data demands the call for data management for the efficient usage 

of storage space. In this research paper, a novel approach for data deduplication is proposed that unifies 

the Hadoop Distributed File System (HDFS) with the hash value generator Message Digest 5 (MD5) for 

spotting out the identical chunks and exterminate data redundancy by acquiring the input message of 

capricious length and generates an output of 128-bit hash code; the hash code generated is further stored 

in buckets (0-9, A-F) for faster retrieval. Mapper and Reducer are the two elements of Hadoop framework 

that facilitates in the parallel processing of data and reduction of data. Traditional data deduplication 

techniques were unable to cope up with the colossal data leads to face the problem of efficient usage of 

storage space and time management. The proposed technique addresses the problems faced by the 

traditional techniques. The experimental result analysis of the real datasets in Hadoop framework divulge 

that there is diminution in time consumed, gain in storage space saved, increase in deduplication ratio and 

detects the number of duplicate files efficiently. 

Keywords: Big Data, Data Deduplication,MD5, Distributed Storage, Hadoop, HDFS, MapReduce 

.

1. INTRODUCTION 

As datais at a riotous growth, the redundancy in 

data is also escalating and with this comes 

aprecondition for anorderly method to classify 

and organize such a huge amount of data. Big 

data is an embryonic term for datasets that are 

extremely huge which are not capable to manage 

by conventional techniques. Since data is being 

outsourced to cloud storage, the effectual 

management of storage space asks for more 

attention. Deduplication [1]turns up to be 

asuitableway out for data detonation in big data 

epoch by decelerating the data expansion speed 

by wiping out the redundant data. The traditional 

deduplication techniques work on primary 

storage only. The management of such massive 

data turns out to be very intricate. 

Data deduplication is a lossless compression 

technique that averts the replicated data from 

being stored into the storage devices. Hasty 

increase in data is momentous challenge to be 

conquered. Data deduplication basically 

references the data already stored on the disk by 

a phenomenon that supersedes the 

indistinguishable data in a file or identical 

regions of file (similar data). 

 

 

Fig.1 Data Deduplication Process [2] 

 

Data deduplication [3] technique implicates the 

categorization of types of file, ripping of file 

data into lumps, calculation of fingerprints of 

chunks using MD5 or SHA-1 that helps in 

categorizing data as unique or identical. The 
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inimitable data is stored into the storage space 

where as the replicated data is removed from the 

database and its reference to the original copy is 

passed using a pointer.  

The distributed data deduplication arise 

challenges regarding scalable and data reduction 

ratio throughout the system nearly to that of 

centralized system that queries and compares 

data globally, heading towards the goal of best 

data deduplication ratio. The main confront of 

data deduplication systems is to identify 

replicated data segments swiftly. Data 

deduplication [4] could work at file level, which 

guarantees no duplicate file, or work at block 

level, which make certain that duplicate data 

segments contained by a file could be detected 

andByte level necessitate too much I/O 

operation. 

An exemplary data deduplication schemes 

demands the process flow of chunking being the 

initial step followed by fingerprinting, indexing 

and lastly storage management [5-6]. 

 Chunking: The first captious step in the 

viable proceeding of data deduplication that 

demands partitioning of file or data stream 

into inconsequential chunks, in a way each 

can be duplicate identified. 

 Fingerprinting: reckons the cryptographic 

secured hash signatures (as SHA1) of data 

block (chunk), which is a compute radical 

task nevertheless can be accelerated by 

numerous parallelizing or pipelining 

strategies [7-8]. 

 Indexing: designates the procedure 

diagnosticate for the identical fingerprints in 

prodigious storage systems [9]. 

 Storage Management: imputes to storage as 

well as probable post-deduplication 

proceeding of unique chunks along with 

their metadata, counting such courses as 

german to further compression [10], locating 

non-contiguous fragment [11], reliability 

[12], security [13]. 

In this paper, the focus is around file level 

deduplication where the file is divided into the 

fixed size chunks using MD5 algorithm, the 

hash code of 128 bit is calculated and compared; 

and only unique hash valued data contents are 

saved in the database and the duplicated ones are 

reported. Indexing will store unique hash values 

bucket wise. For new data stream hash values 

will be generated and compared bucket wise by 

considering left most bit of these hash values, if 

it exists then the data stream blocks are 

duplicates, otherwise, it will be stored as a new 

data if hash values are not matched.  

The massive data addressed above is proficiently 

handled by Hadoop [14]. Hadoop is a distributed 

open source programming framework that is 

used for processing the large data sets based on 

its distributed file system (HDFS). Hadoop was 

developed by Google’s Map Reduce, a user 

defined function. Redundancy removal at 

primary storage leads to collision and 

incompetent use of storage space. 

The rest of this is organized as follows: Section 

2 discusses Hadoop framework, Section 3 

focuses on the related work, and Section 4 

expounds the proposed technique. The 

experimental results are presented in the Section 

5; Section 6 derives the conclusion and Section 

7 statethe scope of study. 

 

2. HADOOP 

Hadoop [15] is an open source, fault-tolerant 

and scalable virtual grid operating system 

architecture for efficient data storage and data 

processing. It’s a programming framework used 

to support the processing of large data sets in a 

distributed computing environment. Hadoop 

[16] was developed by Google’s MapReduce 

that is a software framework where an 

application break down into various parts. 

Using Hadoop framework as a platform for 

enormous amount of data storage, data integrity 

and data confidentiality is a laudable 

deliberation. Distributed storage system can be 

used for storing immense amount of data. Data 

deduplication reduces the required storage 

capacity by ensuring that single instance of data 

is stored in the database.  

Hadoop [17] was created by Doug Cutting; the 

person behind the Apache Lucene creation. 

Apache Luence is the widely used text search 

library. Hadoop has its origin from Apache 

Nutch, that is an open source search engine 

whereas it is a web search engine, and is a part 

of the Lucene project. Apache Hadoop [18] is a 
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software framework with the support to data-

intensive distributed applications. It gives the 

empowerment to the applications for working 

with thousands of computational autonomous 

and independent computers and petabytes of 

data. The derivative of Google's MapReduce and 

Google File System (GFS) [19] is also Hadoop. 

These includes handling petabytes of data, 

achieving reliability by replication, scales well 

to thousands of nodes, handling of node failures 

automatically, and the designing is done to run 

finely on heterogeneous commodity class 

hardware’s. However, Hadoop is still very much 

a new project with limited example code and 

only for nontrivial applications, the 

documentation is available. 

 

The key features [20] of Hadoop are:- 

• Robust- The frequent machine malfunctions 

can easily be overcome by Hadoop since it runs 

on commodity hardware. 

• Accessibility- Easy access to all the systems 

overcoming the barriers of distance is provided 

by Hadoop as it runs on large clusters of 

commodity machines. 

• Scalable- Hadoop handle larger data by adding 

more nodes to the cluster as it scales linearly. 

• Cost effective- While using commodity 

hardware Hadoop proves to be cost effective but 

not for expensive servers. 

• Simple-Writing of quick efficient parallel 

programs is where the simplicity of Hadoop lies, 

supporting the programmer the advantage of 

using programs in any language (Java, Python). 

 

HDFS [21], the Hadoop Distributed File 

System, Designing of this file system is done for 

holding of very large amounts of data (terabytes 

or even petabytes), and high throughput access 

is provided to the information. Files are stored 

across multiple machines in a redundant fashion 

for ensuring their failure durability and high 

availability for parallel applications. A single 

view of multiple physical disks or file systems is 

provided by HDFS. 

The designing of HDFS is done for the storing 

of large highly reliable data sets, and for 

streaming of those data sets with high 

bandwidth. In a large cluster, more than 

thousands of servers both host and client is 

directly attached for storage; and executes the 

user application tasks. A distributed file system 

is provided by Hadoop and also a framework for 

analyzing and transforming very large data sets 

using the MapReduce paradigm. 

 

Fig.2 Architecture of HDFS [22] 

 

1) HDFS Client: User applications access the 

file system using the HDFS [22] client. HDFS is 

having provisions of reading, writing, and 

deleting files similar to most of the conventional 

file systems and the operations for creating and 

deleting directories are also provided. 

2) HDFS Name Node (Master): The file system 

name space are managed by it, also takes care of 

jobexecution, cluster management, data blocks 

replicas and keeping them evenly distributed, 

lists of file management, blocks list in each file, 

blocks list per node, attributes of file and other 

meta-data. HDFS file creation and deletion 

operations in an activity log are also tracked by 

it. The NameNode and JobTracker daemons may 

run on separate computers depending on system 

load. Jobs are dispatched by JobTracker and 

splits (splits) are assigned to mappers/reducers 

aseach stage gets completed. 

3) Data Nodes (Slaves): Blocks of data are 

stored by it in their local file system, metadata 

are stored for each block, and data is served. 

Meta-data executed to the job, sends periodic 

status reports to the Name Node, and also data 

blocks are sent to other nodes required by the 

Name Node. DataNode and TaskTracker 

daemons are executed by Data nodes. Tasks sent 

by the JobTracker and reports status are 

executed by TaskTracker. 

The designing of MapReduce [23] that is a 

programming model is done for the processing 

of large volumes of data in parallel by division 
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of the work into a set of independent tasks. The 

name is derived from the application of map ( ) 

and reduce ( ) functions. There are two steps in 

MapReduce process: Map step and Reduce step. 

In the Map step, a problem is divided into a 

number of independent chunks of problems, 

allocated to map tasks. Each map task is 

assigned its own part of the problem they 

performs its own part and key-value pairs are the 

output results. In the reduce step, outputs of the 

maps are taken by the nodes, where only map 

outputs will be received by a particular reducer, 

with a particular key and will process those. A 

collection of values is produced as the result of 

reduce step. 

2.1 Hadoop as a Tool for big data 

For the problems that linked with processing 

bulky amount of data, Hadoop [24] can be 

useful. Taking a situation where a user who 

endeavors to process data from different data 

stores, and has to go throughpredictable 

bottleneck while strive to process bulky amount 

of different types of data, as shownin figure. The 

occurrence of bottleneck takes place because 

only one processor or server is processing large 

amounts of data. 

 

Fig.3 Big Data managed without a tool like 

Hadoop[24] 

 

Figure demonstrates the bottleneck elimination 

by the use of Hadoop. To do any pre-processing 

of the data that is required before submitting it to 

the workstation of analyst, individual processors 

are used. The need for one processor to do all of 

the work is eliminated by this. Both the 

bottleneck at the user’s interface- their processor 

is eliminated by Hadoop. Hadoop also 

eliminates the bottleneck of the network that 

happens because of the data not being sent to the 

user’s computer from different repositories. The 

division of work across many servers is also 

done by Hadoop. Hadoop is also responsible for 

getting the work to these divided servers. 

 

 

Fig.4 Big Data managed with Hadoop [24] 

 

3. RELATED WORK 

 

In numerous of areas, deduplication techniques 

plays a key role.In recent times, deduplication 

techniques have been functioning on primary 

storage. Aproficient deduplication [25] approach 

for cluster deduplication in the year 2015 

manifestdeclining data deduplication rate with 

the rising dedupe server nodes, lofty 

communication overhead for data routing, load 

balancing to enhance throughput of the system 

as their research base.  Cluster Dedupe has three 

division Backup client, Metadata and 

Deduplication server Nodes. At first, it splits 

thebulky data objects into smaller fractions 

called chunks and computes its fingerprint 

which can be exclusively represented in the 

backup client. 

Then, it transmits all chunks to deduplication 

server nodes in accordance to its routing 

mechanism. Two types of Data sets were used to 

appraise AR-Dedupe, extreme binning [26] and 

∑-dedupe [27] independently. They all 

segregated data into chunks with the4 KB static 

chunking size in Backup client. Extreme 

Binning carried out deduplication process with a 

file size granularity, since the other with super 

chunk granularity.The research thrived in 

conquering the challenges and enhanced 30% 

recital in terms of Handprint index with 

application conscious mechanism. Extreme 

Binning settles down the dilemma of similar 

data files by measuring up to their minimum 
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fingerprints on the basis of Border’s theory of 

min-wise independent permutations [28]. 

 

Deduplication and Compression Techniques in 

Cloud Design in the year 2012 [29],intended at 

diminution in storage space and bandwidth 

usage throughout file transfers. Continuation of 

duplicate files was dogged from the metadata. 

Files bunched up into bins on the basis of their 

size. Afterward segmented, deduplicated, 

squashed and stored. After performing 

segmentation, the Hash digest for each one of 

the file segments computedby means of Hashing 

algorithm MD5 or SHA-1. The first instance the 

deduplication was carried out; hash digest were 

computed for each segment and logged in 

metadata structure. For recently uploaded files, 

hash values are computed for its segments and 

afterward comparison is made with the list of 

existing hash digests. If there was a match in the 

hash codes, matching segment file is not saved. 

The solution abet in saving storage space as well 

as diminishing bandwidth requirements, also 

deduplication was carried out at user’s bucket 

level. Result analysisstated that 51% of storage 

space saved after performing data deduplication 

process for inimitable text files, 10% of storage 

space saved after performing data deduplication 

for image files and 12% of space saved after 

performing data deduplication of inimitable 

media files. 

 

In the year 2014, Tin-Yu Wu et al [30]presented 

Improving Accessing Efficiency of Cloud 

Storage Using Deduplication and Feedback 

Schemes projected Index Name Server (INS) 

which can deal with optimizing the storage 

nodes by meting out numerous cloud functions 

including file compression, lump corresponding 

and data deduplication by means of a hash 

function MD5. The main focus is done on data 

deduplication and superfluous data abolition at 

client side instead of emphasizing on removal of 

duplicate data at server side only.This concludes 

reduced deduplication by compression and 

partitioning of files according to chunk size and 

encoded signature by MD5 for INS to match the 

file improves the optimal performance of storage 

nodes and consequently improves the backup 

efficient load balancing among the nodes. 

Zhou Zhengda and Zhou Jingli [31] projected A 

Novel Data Redundancy Scheme for 

Deduplication Storage system in the year 2010 

by attaining the most favorable level of data 

availability at least amount of storage space 

consumption. Data availability has been 

enhanced by the proposed data availability 

escalation model in the perspective of 

deduplication storage system by capitalizing on 

statistical attributes of common ship of data 

lumps. The conventional deduplication 

techniques employs chunking algorithms trailed 

by the fingerprint generation by means of MD5 

or SHA-1 to recognize exclusive chunks and 

hoarding storage space by storing only 

inimitable hash values. The gist of optimization 

model is that based on the pleb in data sets, a 

most favorable replication degree is assigned for 

the single data lumps in order to increase the 

system level availability. The mock up of lofty 

availability storage system was applied to 

authenticate the viability results and the 

consequences of appraised experiments states 

the enhancement in data availability. 

 

File based deduplication such as FarSite system 

[32] and EMC Center System [33]attains 

deduplication by passing judgment whether the 

complete file is replicate. File based 

deduplication can be carried out on complete file 

only, it cannot judge whether obstruct contained 

by a file are indistinguishable or not. 

Deduplication within a file can be attained by 

block level deduplication, byte level 

deduplication or bit level deduplication. Block 

level deduplication is further classified into two 

techniques that are fixed sized chunking (FSC) 

and variable sized or content defined chunking 

(CDC). Fixed size chunking partitions the data 

into fixed sized chunks. Oceanstore[34] and 

Venti[35] are the two techniques that work on 

the fix size chunking concept. Content defined 

chunking splits the data on content basis. It 

partitions the data into variable sized chunksand 

uses sliding window and Rabin’s fingerprint 

algorithm [36] that are running for re. Pastiche 

[37], EMC Cluster Deduplication [38], Deep 

store [39] are a few systems that aids Content 
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Defined Chunking in accomplishing higher 

deduplication ratio. TTTD 

[40],Fingerdiff[41],BiomodalCDC [42] are a 

few Content based chunking algorithms that are 

based on the features of dataset.   

 

Boafft [43] is a cloud system with distributed 

deduplication was proposed in the year 2016. 

Boafft produces super chunksand then routes 

those super chunks to the nodes in accordance to 

the data content and attains local deduplication 

at each one node. On the basis of data 

resemblance Boafft uses the proficient data 

routing algorithm that aids in dropping the 

network overhead by speedily recognizing the 

storage location. The research of Boafft cloud 

system completed with the negligible loss of 

deduplication ratio, it attains the scalable 

throughput capability by means ofnumerous 

storage nodes to deduplicate in parallel. Boafft 

attains higher deduplication ratio, squat network 

overhead, utilizes storage space efficiently, 

higher read/write bandwidth using Hadoop 

platform.  

 

4. PROPOSED TECHNIQUE 

 

Aconfront that all cloud computing vendor face 

is proficient data storage requirement with 

superior deduplication. The focus of this 

research is  improving storage efficiency of Big 

Data using hash based deduplication (MD5) in 

Hadoop environment and to eradicate data 

redundancy in Big Data for cloud computing. So 

a novel approach is proposed to eradicate data 

redundancy using data deduplication and to 

utilize the storage space efficiently in Big Data 

era.  

 

In order to provide the distributed environment 

to the proposed technique, Hadoop platform is 

used. In the proposed technique, the input data 

of variable length comprises of structured or 

unstructured data is passed. If the remaining 

memory is sufficient then the input data is 

divided using a chunk splitter and the chunks 

that are generated will be passed in the form of 

files. The hash value of each unique chunk will 

be generated in distributed environment which 

provides additional utilities and space 

optimization helps in achieving fast computation 

for the data passed. 

If there transpires any collision the process will 

drop out, else it will save the unique chunks in 

the index table and this will pass the reference of 

redundant ones. These hash values are further 

stored using a bucket approach where the hash 

values will be stored in a bucket according to 

their initials. If there is a hash starting from 0 

then it will be stored in Bucket 0. These buckets 

are used for the fast retrieval of hash codes. If 

the remaining memory is insufficient the process 

will end there only. 

The indexing of hash values is done by 

considering Left Most Bit of the hash value as 

bucket number i.e. if 

 0 is the left most bit then this hash value stored 

in bucket 0 

 If 1 is the left most bit then this hash value 

stored in bucket 1 

 If A is the left most bit then this hash value 

stored in bucket A 

 If F is the left most bit then this hash value 

stored in bucket F. 

 

4.1 MD5 ALGORITHM: 

MD5 [44] is one of message-digest algorithm 

that was developed by R. Rivest in 1991. MD5 

algorithm takes an input in any of length and 

produces an output in the form of a digest with 

the length of 128 bits. Input received by this 

algorithm will be processed in a block size of 

512 bits, which will then be divided into 16 sub-

blocks, each is 32 bits. MD5 is an algorithm 

developed to replace its predecessor, the MD4 

algorithm. 

 

 

Fig. 5 MD5 Algorithm 
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MD5 algorithm is a 5 step process: 

Step 1 Appending Padding Bits: To get its 

length (in bits) congruent to 448, modulo 512; 

the original message is "padded" (extended). 

The padding rules are: 

 The padding is always done with one bit 

"1" for the first original message. 

 Then padding of zero or more bits "0" 

are done for bringing the length of the 

message up to 64 bits but less than a 

multiple of 512. 

Step 2 Appending Length: For indicating the 

length of the original message in bytes, 64 bits 

are appended to the end of the padded message. 

Appending length rules are: 

 The conversion of the length of the 

original message (in bytes) into its 

binary format of 64 bits. Only the low-

order 64 bits are used if the overflow 

happens. 

 Breaking of the 64-bit length into 2 

words of 32 bits each. 

 The appending of low-order word is 

done first and then the high-order word. 

Step 3 Initializing MD Buffer: A 128-bit buffer 

with a specific initial value is required by MD5 

algorithm. The initializing buffer rules are:The 

division of buffer into 4 words of 32 bits each, 

named as A, B, C, and D. 

 Initialization of Word A to: 0x67452301. 

 Initialization of Word B to: 

0xEFCDAB89. 

 Initialization of Word C to: 

0x98BADCFE. 

 Initialization of Word D to: 0x10325476. 

 

Fig.6 Single Step of MD5[45] 

 

Step 4 Processing Message in 512-bit Blocks: 

The main and most important step of MD5 

algorithm that loops in blocks of 512 bits each, 

through the padded and appended message. 4 

rounds of operations are performed with 16 

operations in each round for each input block. 

Step 5 Output: With low-order byte first in 

sequence, the contents in buffer words A, B, C, 

and D are returned. 

 

4.2PROPOSED ALGORITHM 

The proposed technique is based on File level 

Deduplication following the below mentioned 

algorithm: 

Start 

//Input: Intake of data by user in the form of file  

//Output: Numerous Blocks or no output 

While 

Accept data from users 

Do 

Fetch data(any type) 

if 

Size of data > Storage space 

then 

Send message to users of denying the 

request of saved data 
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else 

chunk the data into numerous blocks 

update the data into saving space 

computethe message digest using MD5 

in distributed environment of map reduce 

if 

thereoccurs any collision in digests 

then 

print the chunk or filename 

else 

Save the copy in data node of HDFS 

Analyze the time, saved storage space, 

deduplication ratio and store the generated 

hashvalues in their respective buckets  

End 

4.3 SYSTEM ARCHITECTURE: 

Fig. 4 demonstrates the architectural design of 

the proposed system. Plausibly, the proposed 

system is tranquil of input stream of an arbitrary 

length that produces an output of 128 bit hash 

code. The input is divided into chunks of 64MB, 

which are stored in a folder which in turn is 

passed to MD5 as an input. MD5 favored by 

Hadoop frameworkcontainingMapper and 

Reducer programs for processing and diminution 

of data. The output generated from MD5 in the 

form of 128 bit hexadecimal hash codes is stored 

into the database. The unique hash values are 

stored into their respective bucket according to 

their left most bit and the matchinghash codes 

are substituted by a pointer to the original one.  

 

 

Fig. 7 Proposed System Architecture 

 

Fig. 8 Work flow of bucket approach from 

bottom to top 

 

The work flow of bucket approach demonstrated 

above states that the new input data stream is 

initially passed to the MD5 technique to 

generate the hash values. The generated hash 

values are matched whether there transpires any 

redundant hash values. The indexing of unique 

hash values is done by storing them in their 

respective buckets based on the left most bit of 

hash code. This bucket approach helps in the 

faster retrieval of hash codes when needed.  

 

5. EXPERIMENTAL RESULTS 

AND ANALYSIS 

The whole research work has been carried out 

on Ubuntu 12.04.5 LTS version, 64-bit with 

Hadoop 2.7.2 version with Eclipse jeehelios, for 

64-bit platform installed. The experimental 

results of diverse datasets [46-47] are tested on 

Hadoop Distributed File System [48] platform 

using MD5 hash value generator.  

Hadoop 2.7.2 version is used in this research 

work. Various parameters used during the 

experiment analysis and helped in decision 

making are explained below: 

 

A. Deduplication Ratio (DR): The 

data deduplication ratio measures the 

efficacy of the dedupeprocess.On the 

whole deduplication ratio is defined as 
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total input data size before deduplication 

divide by total output data size after 

deduplication. It is articulatedas: 

 

DR =   

 

B. Hash Time: Hash time is defined as the 

total time required computing the hash 

code of an input string. Hash code is a 

hexadecimal value used to endorse the 

integrity of data. 

 

 
Fig. 9 Hash values generated by MD5 

in Hadoop environment 

Fig. 10 Experimental result shows 

Data Size after Deduplication of 

Backup or Primary Storage System 

and Distributed Storage Systems 

 

 

Fig. 11 Experimental result shows 

Deduplication Ratio of Backup or 

Primary Storage System and 

Distributed Storage Systems 

 

 

Fig. 12 Experimental result shows 

Deduplication Hash Time of Backup 

or Primary Storage System and 

Distributed Storage Systems 
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Fig. 13 Experimental result shows Number of 

Duplicate Chunks Detection of Backup or 

Primary Storage System and Distributed 

Storage Systems 

 

Table1. Experimental Results on Various Datasets with Backup Storage Deduplication and 

Proposed Distributed Storage Deduplication 

   

 

The result analysis of traditional backup or 

primary storage deduplication and proposed 

distributed storage deduplication on various 

datasets is revealed in Table 1 and the tested 

results are demonstrated inFig. 10 to Fig. 13. 

 

6. CONCLUSION 

 

In this research paper, a hash based technique 

MD5 for data deduplication has been presented 

and implemented in distributed environment 

using hadoop frameworkendow with the mapper 
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and reducer to uphold the storage space 

efficiently, removes duplicity by eliminating the 

redundant files and storing unique files to the 

index tableand the indexing of unique hash 

values is done using bucket approach.  

 This achieves higher storage efficiency, greatly 

impacts the time performance for computing the 

hash values, increases the deduplication ratio 

and efficiently spots out the duplicate chunks.  

 

7. SCOPE OF STUDY 

 

There are a numerous reasons to make use of 

data diminution technology. Storage devices 

take conceit in saving immense amount of 

storage space by means of advance data 

diminution techniques, letting user to purchase 

far fewer disks for endorsement. Data 

deduplicationturns out to be a momentous and 

fiscal way to abolish the replicated data 

segments, thus pacifying the pressure acquired 

by bulky amount of data need to store. 

Fingerprints are used to represent and 

distinguishidentical data blocks while 

performing data deduplication. However, the 

number of fingerprints increases with the 

increase of data. Owing to the restricted memory 

size, these fingerprints need to be stored in 

external hard drives. When these fingerprints are 

discontented in memory, disk I/Os will be 

produced to findthe on-disk fingerprints. This 

consequence in small and arbitrary I/Os, thus 

substantiallymortifying the recital of data 

deduplication. To avoid using and maintaining 

the numerous of external hard drives, the 

distributed environment is favored to fingerprint 

generation technique for efficiently using the 

storage space. 
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