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Abstract- In cloud computing application distributed file systems are the key building blocks. In such file systems, 

nodes simultaneously serve computing and storage functions a is partitioned into a number of chunks allocated in 

distinct nodes. However, in a cloud computing environment, failure is the normal, and nodes may be upgraded, replaced, 

and added in the system and files can also be dynamically created, deleted, and appended. This results in load imbalance 

in a distributed file system that is, the file chunks are not distributed as uniformly as possible among the nodes. Emerging 

distributed file systems in production systems strongly depend on a central node for chunk reallocation. In a large-scale, 

failure-prone environment because the central load balancer is put under considerable workload that is linearly scaled 

with the system size, and may thus become the performance bottleneck and the single point of failure. In distributed file 

system using load rebalancing algorithm is presented to divide the load in to each node uniformly and avoid the load 

imbalance problem. Algorithm is compared against a centralized approach in a production system and distributed file 

system solution presented in the literature. The results indicate that comparable with the existing centralized approach 

and distributed algorithm in terms of load imbalance factor, movement cost, and algorithmic overhead. The performance 

of rebalancing load in distributed file system implemented in the cold computing environment. 

 

I. INTRODUCTION 

Cloud Computing (or cloud for short) is a compelling technology, in cloud clients can dynamically allocate their 

resources on-demand without sophisticated deployment and management of resources. Key enabling technologies for 

clouds include the distributed file systems [1] , virtualization and so forth. These techniques emphasize scalability, so 

clouds can be large in scale, and comprising entities can arbitrarily fail and join while maintaining system reliability. 

Distributed file systems are key building blocks for cloud computing applications. 

1.1 Motivation 

In such file systems, nodes simultaneously serve computing and storage functions a file is partitioned into a number of 

chunks allocated in distinct nodes. For example, consider a word count application that counts the number of distinct 

words and the frequency of each unique word in a large file. In such an application, a cloud partitions the file into a large 

number of disjointed and fixed size pieces (or file chunks) and assigns them to deferent cloud storage nodes (i.e. chunk 

servers)with the help of distributed file system. Each storage node (or node for short) then calculates the size of each 

unique word by scanning and parsing its local file chunks. In distributed file system load of a node is typically 

proportional to the number of file chunks the node possesses [3]. Because the files in a cloud can be arbitrarily created, 

deleted, and appended, and nodes can be upgraded, replaced and added in the file system the file chunks are not 

distributed as uniformly among the nodes. Load balance among storage nodes is a critical function in clouds. 

1.2 Goal and Objectives of the Project Report 

load rebalancing problem in distributed file systems specialized for large-scale, dynamic and data- intensive clouds. (The 

terms “rebalance” and “balance” is interchangeable in this paper.) Such a large-scale cloud has hundreds or thousands of 

nodes (and may reach tens of thousands in the future). Our objective is to allocate the chunks of files as uniformly as 

possible among the nodes such that no node manages an excessive number of chunks. Additionally, we aim to reduce 
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network traffic (or movement cost) caused by rebalancing the loads of nodes as much as possible to maximize the 

network bandwidth available to normal applications. Moreover, as failure is the norm, nodes are newly added to sustain 

the overall system performance [2], [3], resulting in the heterogeneity of nodes. Exploiting capable nodes to improve the 

system performance demanded. 

1.3 Problem Statement 

A load-balancing algorithm to deal with the load rebalancing problem in large-scale ,dynamic, and distributed file 

systems in clouds. Distributed file systems are key building blocks for cloud computing applications. In such file 

systems, nodes are simultaneously serve computing and storage functions. Files can also be dynamically created, deleted, 

and appended. This results in load imbalance in a distributed file system that is, the file chunks are not distributed as 

uniformly as possible among the nodes. Distributed file systems in production systems strongly depend on a central node 

for chunk reallocation. This dependence in a large-scale, failure-prone environment because the central load balancer is 

put under considerable workload that is linearly scaled with the system size, and may thus become the performance 

bottleneck and the single point of failure. In this paper, a fully distributed load rebalancing algorithm is presented to cope 

with the load imbalance problem. Additionally, we aim to reduce network traffic or movement cost caused by 

rebalancing the loads of nodes as much as possible to maximize the network bandwidth available to normal applications. 

Moreover, as failure is the norm, nodes are newly added to sustain the overall system performance resulting in the 

heterogeneity of nodes. Exploiting capable nodes to improve the system performance is thus demanded. 

1.4 Scope of Dissertation Report 

In Cloud computing, the numbers of computers are connected using communication network. The notation of cloud 

indicates that creates, delete, append and replace. It is used in IT-companies to share information and resources with the 

all users. There are various characteristics of cloud i.e. Scalable, on demand service, User centric, Powerful, Versatile, 

Platform independent etc. In cloud there are three technologies are included the Map Reduce programming, 

Virtualization and distributed file systems for the data storage purpose. Distributed file system is classical model of file 

system that is used in the form of chunks for cloud computing. Cloud computing application is based on the distributed 

file system. large problem, divides it into sub problem and assigns it to worker node i.e. to multiple slaves to solve 

problem individually. In distributed file system, a large file is divided into number of chunks and allocates each chunk to 

separate node. In this application a large file is divided into fixed size chunks (parts) and assigns each chunk to different 

cloud storage node. Then each storage node calculates the size of each distinct word by scanning and parsing its own 

chunk. In distributed file system, the load of each node is directly proportional to number of file chunks that node 

consists. As the increase in storage and network, load balancing is the main issue in the large scale distributed systems. 

Load should be balance over multiple nodes to improve system performance, resource utilization, response time and 

stability. Load balancing is divided into two categories: static and dynamic. In static load balancing algorithm, it does not 

consider the previous behavior of a node while distribute the load. But in case of dynamic load balancing algorithm, it 

checks the previous behavior of node while distribute the load. 

II. RELATED WORK 

 

The cloud application is great deal of knowledge to supply the required results. Information volumes to be processed by 

cloud applications are growing quicker than computing power and these growth difficulties on new approaches for 

process and analyzing the knowledge. Cloud computing provides clusters for economical giant division and information 

analysis. In such file a system, a file is divided into variety of file chunks distribute in distinct nodes so to form resource 

utilization effective and to enhance the interval of the task. In giant failure cloud environments files and nodes are 

dynamically created, replaced and extra within the cloud. It results in load imbalance in distributed file system to beat 

this load imbalance drawback, a completely distributed Load  rebalancing algorithmic program has been applied, that is 

active in nature doesn’t contemplate the previous state or behavior of the system and it solely depends on this behavior of 

the system and approximation of load, comparison of load, stability of various system, performance of system, 

interaction between the nodes, nature of load to be transferred, selection of nodes and network traffic. 

 

M. Jelasity, S. Voulgaris, R. Guerraoui, A.-M. Kermarrec, and M.V. Steen,[1] present a load rebalancing algorithm for 

distributing file chunks as uniformly. As possible and minimizing the movement cost as much as possible. Particularly, 

our proposed algorithm operates in a distributed manner in which nodes perform their load-balancing tasks independently 

without synchronization or global knowledge regarding the distributed file system. Rebalancing algorithm it rebalancing 

the load in the each node. In cloud, if number of storage nodes, number of files and assesses to that file increases then the 

central node (master in MapReduce) becomes bottleneck. The load 1 rebalancing task is used to decreases the load on 

central node. 



IJRIT International Journal of Research in Information Technology, Volume 3, Issue 5, May 2015, Pg.175-181 

Kireeti Nayak , IJRIT-177 

 

 

C. Guo, G. Lu, D. Li, H. Wu, X. Zhang, Y. Shi, C. Tian, Y. Zhang,[2] Present Load-balancing algorithms based on 

DHTs[distributed hash table] have been extensively studied. However, most existing solutions are designed without 

considering both movement cost and node heterogeneity and may introduce significant maintenance network traffic. 

Proposal not only takes advantage of physical network locality in the reallocation of file chunks to reduce the movement 

cost but also exploits capable nodes and improves the overall system performance. 

Algorithm reduces the algorithmic overhead introduced to the as much as possible. Distributed hash table in distribute the 

file in to the node and distributed file are called as chunks. Each chunks are having a particular id in distributed hash 

table. In load balancing algorithm, storage nodes are structured over network based on the distributed hash table (DHT) 

each file chunk having rapid key look up in DHTs, in that unique identifier is assign to the each file chunk .Distributed 

hash table DHTs enable nodes to self-recognize and repair while it constantly offers look up functionality in node and 

reduce the movement cost which is caused by load rebalancing of nodes to maximize the network bandwidth 

In load balancing algorithm, storage nodes are structured over network based on the distributed hash table (DHT) each 

file chunk having rapid key lookup in DHTs, in that unique identifier is as- sign to each file chunk [2]. DHTs enable 

nodes to self-recognize and repair while it constantly offers look up functionality in node and reduce the movement cost 

which is caused by load rebalancing of nodes to maximize the network bandwidth. Each Chunk server first find whether 

it is light node or heavy node without global knowledge of node. The numbers of file chunks are migrated from heavy 

node to light node to balance their load. This process repeats until all heavy nodes becomes the light nodes. To overcome 

this load balancing problem each node perform load rebalancing algorithm independently without global knowledge 

about load of all nodes. 

 

S. Surana, B. Godfrey, K. Lakshminarayanan, R. Karp,[3] proposal is assessed through com- puter simulations. The 

simulation results indicate that although each node performs our load rebalancing algorithm independently without 

acquiring global knowledge. Proposal is comparable with the centralized approach [3] and remarkably outperforms the 

competing distributed algorithm in terms of load imbalance factor, movement cost, and algorithmic overhead. The load-

balancing algorithm exhibits a fast convergence rate. We derive analytical models to validate the efficiency and 

effectiveness of our design. Moreover, we have implemented our load-balancing algorithm in HDFS and investigated its 

performance in a cluster environment. 

 

M. Raab and A. Steger [4] proposal is distributed in the sense that each node in the system performs simultaneously 

without synchronization. It is possible that a number of distinct nodes intend to share the load of node. Thus off loads 

parts of its load to a randomly selected node among the requester. Similarly, a number of heavy nodes may select an 

identical light node to share their loads. If so, the light node randomly picks one of the heavy nodes in the reallocation. 

Each Chunkserver first find whether it is light node or heavy node without global knowledge of node. The numbers of 

file chunks are migrated from heavy node to light node to balance their load in each node. This process repeats until all 

heavy nodes becomes the light nodes. To overcome this load balancing problem each node perform load rebalancing 

algorithm independently without global knowledge about load of all nodes. 

 

I. Raicu, I.T. Foster, and P. Beckman,[5] introduced our algorithm when each node has global knowledge of the loads of 

all nodes in the system. However, it is a formidable challenge for each node to have such global knowledge in a large-

scale and dynamic computing environment. Introduce our basic algorithms that perform the above idea in a distributed 

manner without global knowledge in improves by taking advantage of physical network locality to reduce network traffic 

caused by the migration of file chunks. Recall that first assume that the nodes have identical capacities in order to 

simplify the discussion. Discuss the exploitation of node capacity heterogeneity. Finally, high file availability is usually 

demanded from large-scale and dynamic distributed storage systems that are prone to failures. To deal with this issue 

discusses the maintenance of replicas for each file chunk. 

 

A. Rao, K. Lakshminarayanan, S. Surana, R. Karp [6] The chunkservers selfconfigure and self-heal because of their 

arrivals, departures, and failures, simplifying the system provisioning and management. Specifically, typical guarantee 

that if a node leaves, then its locally hosted chunks are reliably migrated to its successor if a node joins, then it allocates 

the chunks whose IDs immediately precede the joining node from its successor to manage. Here heavily depend on the 

node arrival and departure operations to migrate file chunks among nodes. Interested readers are referred to for the details 

of the self-management technique. Load balancing is a critical issue for the efficient operation of peer-to-peer networks. 

To give two new load-balancing algorithms whose provable performance guarantees are within a constant factor of 

optimal. Algorithms refine the consistent hashing data structure that underlies the Peer to peer network. Consistent 

hashing is an instance of the distributed hash table paradiagram for assigning items to nodes in a peer-to-peer system 

items and nodes are mapped to a common address space, and nodes have to store all items residing close by in the 

address space. Balances the distribution of the key address space to nodes, which yields a load-balanced system when the 

Distributed hash table maps items ”randomly” into the address space and balance the distribution of items among the 

nodes. This is useful when the distribution of items in the address space cannot be randomized. Algorithms balances load 

by moving nodes to arbitrary locations where they are needed. As an application, the last to give an optimal 

implementation of a distributed data structure for range searches on ordered data. 
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Chahita Tanak, Rajesh Bharati[7] Peer to peer system have an emerging application in distributed environment. As 

compared to client-server architecture, peer to peer system improved resource utilization by making use of unused 

resources over network. Peer to peer system uses Distributed Hash Table (DHTs) as an allocation mechanism. It perform 

join, leave and update operations. Here load balancing algorithm uses the concept of virtual server to temporary storage 

of data. Using the heterogeneous indexing, peers balanced their loads proportional to their capacities. In this, 

decentralized load balance algorithm construct network to manipulate global information and organized in tree shape 

fashion. Each peer can independently compute probability distribution capacities of participating peers and reallocate 

their load in parallel.With the notion of virtual servers, peers participating in a heterogeneous, structured peer-to-peer 

network may host different numbers of virtual servers, and by migrating virtual servers, peers can balance their loads 

proportional to their capacities. 

The existing and decentralized load balance algorithms designed for the heterogeneous, structured Peer to peer networks 

either explicitly construct auxiliary networks to manipulate global information or implicitly demand the Peer to peer 

substrates organized in a hierarchical fashion Without relying on any auxiliary networks and independent of the geometry 

of the Peer to peer substrates, a novel load balancing algorithm that is unique in that each participating peer is based on 

the partial knowledge of the system to estimate the probability distributions of the capacities of peers and the loads of 

virtual servers, resulting in imperfect knowledge of the system state. With the imperfect system state, peers can compute 

their expected loads and reallocate their loads in parallel. Through extensive simulations, we compare to prior load 

balancing algorithms. 

 

QuangHieu Vu, Member, IEEE, Beng Chin Ooi, Martin Rinard, and Kian-Lee Tan[8] Peer to peer system having 

solution for sharing and locating resources over internet.There are two key components. First is histogram manager that 

maintain histogram that reflect global view of distribution of load. Histogram stores statistical information about average 

load of no overlapping groups of nodes. It is used to check whether node is normally loaded, Light or heavily loaded. 

Second component is load balance manager that take the action of load redistribution if node be- comes light or heavy. 

Load balancing manager balance the load statically when new node joins and dynamically when existing node become 

light or heavily loaded. The cost of constructing histogram and maintaining it may be expensive in dynamic system. To 

reduce the maintaining cost two techniques are used. Constructing and maintaining histogram is expensive if node join 

and leave system frequently. Every new node in peer to peer system find its neighbour node and these neighbour nodes 

need to share its information with new node to setup connection. The cost of histogram is totally based on histogram 

update message caused by changing the load of nodes in the system .To reduce the cost approximate value of histogram 

is taken. 

 

P.Jamuna and R.Anand Kumar[9] Cloud computing has some issue regarding resource man- agement and load balancing. 

In this paper, Cloud environment is divided into number of parts by making use of cloud cluster technique which helps 

for the process of load balancing. The cloud consists of number of nodes and it partitioned into n cluster based on cloud 

cluster technique. In this, it consists of main controller which maintains all information regarding all load balancer in 

cluster and index table. 

Initial step is to choose the correct cluster and it follows algorithm as 

1) In cloud environment, the nodes connected to central controller are initialized as 0 in index table. 

2) When controller receives new request, it queries the load balancer of each cluster for job allocation. 

3) Then controller pass index table to find next available node having less weight. If found then continue the processing 

otherwise index table reinitialized to 0 and in an increment manner then again controller passes table to find next 

available node. 

4) After completing the process the load balancer update the status in allocation table. 

 

 Partitioning method consist 2 steps:- 

1) Visit each node randomly to match it with neighbor node. If it having same characteristics and shares similar data with 

minimal cost then two nodes are combined into new node with share same details. Repeat until there is no neighbor node 

having similar characteristics. Subsequently update the cost between neighbor two nodes and current neighbor node. 

2) After joining two nodes into new node having similar characteristics visited node send the information to new node 

instead of sending it twice. It gives the high performance, stability, minimum response time and optimal resource 

utilization. 

 

III. PROPOSED SYSTEM 

Our proposal is assessed through computer simulations. The simulation results indicate that although each node 

performs our load rebalancing algorithm independently without acquiring global knowledge, our proposal is comparable 

with the centralized approach  and remarkably out performs the competing distributed algorithm in terms of load 
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imbalance factor, movement cost, and algorithmic overhead.

convergence rate. We derive analytical models to validate the efficiency and effectiveness of our design. Moreover, we 

have implemented our load-balancing algorithm

the  organized as follows: the load rebalancing problem is

We evaluate our proposal through computer simulations and discuss the

proposal is further investigated in a cluster environment. Our 

 

3.1  System Architecture 

System design is the process in which involves conceiving planning and carrying out the plan by

necessary reports and inputs. In other words design phase acts as bridge between the

and implementation phase, which satisfies those requirements.

into a system design model. In this design

diagrams. We make us the general access for designing. We consider the top down approach. In the design phase we

determine the entities and their attributes and the relationships between the entities. We do both

design of the system 

Design a load rebalancing algorithm to reallocate 

uniformly as possible while reducing the movement cost as much as

number of chunks migrated to balance the loads of

chunkserver i belongs to V is required to manage in a system

files are stored in the n chunkservers. 

First, let us denote the set of files as F. Each 

chunks.  

Second, the load of a chunkserver is proportional to the number of chunks hosted by the server .

Third, node failure is the norm in such a distributed system, and the chunkservers may be upgraded,

in the system. 

 Finally, the files in F may be arbitrarily created, deleted, and appended. The net e

uniformly distributed to the chunkservers. Fig. [2] illustrates an example

assumption that the chunkservers are homogeneous and
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imbalance factor, movement cost, and algorithmic overhead.  Additionally, our load-balancing algorithm exhibits a fast 

convergence rate. We derive analytical models to validate the efficiency and effectiveness of our design. Moreover, we 

balancing algorithm investigated its performance in a cluster environmen

organized as follows: the load rebalancing problem is formally specified . Our load-balancing algorithm is presented 

We evaluate our proposal through computer simulations and discuss the simulation results. The performance of our 

proposal is further investigated in a cluster environment. Our study is summarized. Due to space limitation

System design is the process in which involves conceiving planning and carrying out the plan by

necessary reports and inputs. In other words design phase acts as bridge between the software requirement speci

es those requirements. System design is the transformation of the analysis model 

a system design model. In this design phase we design the system making use of study phase and the data 

the general access for designing. We consider the top down approach. In the design phase we

attributes and the relationships between the entities. We do both 

Figure 1 : System Architecture 

Design a load rebalancing algorithm to reallocate file chunks such that the chunks can be distributed to the system

uniformly as possible while reducing the movement cost as much as possible. The movement cost is de

number of chunks migrated to balance the loads of the chunkser- vers. Let A be the ideal number of chunks that any 

required to manage in a system-wide load-balanced state, that is, In the system, a number of 

les as F. Each file f belongs to F is partitioned into a number of 

Second, the load of a chunkserver is proportional to the number of chunks hosted by the server .  

Third, node failure is the norm in such a distributed system, and the chunkservers may be upgraded,

les in F may be arbitrarily created, deleted, and appended. The net effect results in fi

uniformly distributed to the chunkservers. Fig. [2] illustrates an example of the load rebalancing problem with the 

e chunkservers are homogeneous and have the same capacity. 
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balancing algorithm exhibits a fast 

convergence rate. We derive analytical models to validate the efficiency and effectiveness of our design. Moreover, we 

a cluster environment. The remainder of 

lancing algorithm is presented . 

he performance of our 

Due to space limitation. 

System design is the process in which involves conceiving planning and carrying out the plan by generating the 

software requirement specification 

System design is the transformation of the analysis model 

phase we design the system making use of study phase and the data flow 

the general access for designing. We consider the top down approach. In the design phase we 

 logical and physical 

 

distributed to the system as 

possible. The movement cost is defined as the 

vers. Let A be the ideal number of chunks that any 

balanced state, that is, In the system, a number of 

 disjointed, fixedsize 

Third, node failure is the norm in such a distributed system, and the chunkservers may be upgraded, replaced and added 

file chunks not being 

of the load rebalancing problem with the 



IJRIT International Journal of Research in Information Technology, Volume 3, Issue 5, May 2015, Pg.

Fig

Modules: 

To prove the proposed implementation I have classified to several modules and these modules are as follows.

1) Login module. 

2) Admin module. 

3) Uniform file distribution. 

4) Data dynamic operation. 

5) Load calculation. 

6) Load rebalancing. 

� Login Module 

In this module admin logins by providing his username and password.

� Admin Module 

Login, admin selects file from the directory and splits file 

� Uniform file distribution module

In this module admin distributes file chunks present in file folder uniformly to servers.

� Data dynamic operation 

In this module admin adds/deletes file chunks to/from servers.

� Load Calculation  
In this Module each servers calculates load by counting the file blocks and comparing it with the threshold value.
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Figure 2: Heavy load and light load 

IV. IMPLEMENTATION 

To prove the proposed implementation I have classified to several modules and these modules are as follows.

In this module admin logins by providing his username and password. 

Login, admin selects file from the directory and splits file into chunks, saves in a folder called file.

Uniform file distribution module 

In this module admin distributes file chunks present in file folder uniformly to servers. 

In this module admin adds/deletes file chunks to/from servers.  

  
In this Module each servers calculates load by counting the file blocks and comparing it with the threshold value.
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To prove the proposed implementation I have classified to several modules and these modules are as follows. 

into chunks, saves in a folder called file. 

In this Module each servers calculates load by counting the file blocks and comparing it with the threshold value. 
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� Load rebalancing 

In this module each server views neighbors load status and if any server is having heavy load ,they request some 

chunks from heavy load server. 

 

V. CONCLUSION 

Cloud computing application is based on the distributed file system. Load imbalancing Problem mostly occur in 

dynamic, large-scale and distributed file system. Load should be balance over multiple nodes to improve system 

performance, resource utilization, response time and stability 

.A novel load-balancing algorithm to deal with the load rebalancing problem in large-scale, dynamic, and distributed file 

systems in clouds has been presented in this paper. Our proposal strives to balance the loads of nodes and reduce the 

demanded movement cost as much as possible Particularly, our load-balancing algorithm exhibits a fast convergence 

rate. The efficiency and effectiveness of our design are further validated by analytical models and a real implementation 

with a small-scale cluster environment.  
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