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ABSTRACT

Distributed file systems are the collection of nodes which does both computation and storage functions in

PG Student, Dept. of Computer Science, NSS College of Engineering, Palakad, Kerala,

Asst. Professor, Dept. of Computer Science, NSS College of Engineering, Palakad, Kerala,
India

terms of MapReduce programming paradigms. Each node contains files that are uniformly allocated. The nodes
does not retain as the same as initial allocation. They can be upgraded, replaced, added according to the workload. Also the files in
the node can be created, deleted and appended. Hence the load in the DFS gets imbalanced. To overcome this situation and to make
uniformity among load in the nodes, a distributed approach is proposed. Since the centralised approach is insufficient.

1. INTRODUCTION

Cloud computing allocates large amount of resources. DFS are
used for data-intensive applications. Files may comprise of sev-
eral chunks. Large chunks are stored by distinct storage nodes.
A large set of tasks can be performed in parallel over the nodes.
The nodes are capable of computation and storage. By load
balance, it means that the nodes maintain the same number of
chunks. The load of a node is proportional to the number of file
chunks the node stores. The node manages file operations like
create, delete and append. In cloud computing the load balance
among storage nodes is difficult to manage. The nodes can be
upgraded, replaced and added. This causes the nodes to be im-
balanced. The existing centralised approach is unable to accom-
modate a large number of file accesses.

This paper studies the load rebalancing problem in distributed
file systems for large-scale, dynamic and data-intensive clouds.
The study finds a method to allocate the chunks of files as uni-
formly as possible among the nodes such that no node man-
ages an excessive number of chunks. Also figures out to reduce
the movement cost (or network traffic). The load reallocation
in storage nodes are done with help of distributed hash tables
(DHTSs). The storage nodes organise as a ring: each links to its
immediate successor. Each file chunk is assigned with a unique
ID. The node hosts chunks with numerically closest IDs in clock-
wise direction. The node joins by allocating chunks from its im-
mediate successor. The node leaves by releasing its chunks to its
immediate successor.

2. THE PROPOSAL ARCHITECTURE

Suppose the total number of nodes is N and set of files be F. Each
file f is split into a number of disjointed, equally sized chunks
C, As mentioned before, the load of node is proportional to the
number of chunks the node possess. The load imbalances caus-
es the chunks not uniformly distributed to the nodes. The study
finds a method to allocate the chunks of files as uniformly as
possible among the nodes such that no node manages an exces-
sive number of chunks. Also figures out to reduce the move-
ment cost (or network traffic).

Reducing network traffic means reducing the number of chunks
migrated to balance the loads of the nodes. Let M be the ideal
number of chunks a node can manage in a load-balanced state.
When the number of chunks in each file f is greater than M then
the corresponding node is called heavy node. if the number of
file chunks in F is much less than M then the node is called light
node.

The nodes are structured as a network based on distributed
hash tables (DHTs). The files comprises of several large chunks.
Each file is partitioned into equally sized chunks. Each chunk
is having unique chunk identifier named with a hash function.
The hash function returns a unique identifier comprising file’s
pathname string and chunk index. Let the nodes be 1,2,3,...,n.

Consider the successor of node i as node i+1 and the succes-
sor of node n as node 1if 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. Each node periodically informs
the locally stored chunks information to gather the locations of
chunks in the system.

There are four different modules in this system. They are de-
picted below.

Module creation

DHT formulation

Load balancing algorithm
Replica Management

Fig 3.1: Load Rebalancing Process
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3. THE ALGORITHM

A distributed file system is said to be load-balanced when the
node contains only M chunks. If a node i departs and rejoins as
a successor of another node j, then we represent node i as node
j+1, node j’s original successor as node j+2, the successor of
node j’s original successor as node j+3, and so on. Foe each node
i€ N, if node i is light, then it seeks a heavy node and takes over
at most M chunks from the heavy node.

To release node j's load, node i requests minimum chunks from
j- That is, node i requests M chunks from the heaviest nodej if j’s
load exceeds the threshold level. Node j still remains as heaviest
node. So the lightest node i’s depart and rejoins as j’s successor
(j+1). This repeats until j is no longer the heaviest. Hence all
the heavy nodes in the system become light nodes. This can be
depicted as follows:

Interacting with the nodes to gather information regarding
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light and heavy nodes, including the locations of chunks
Pair the light and heavy nodes ( both selected randomly)
Chunks migration

Node notification

Repeat till no progress, i.e. the reallocation terminates.

Fig 3.2: Algorithmic flow

| Estimate average load |

Isunder-
loaded?

| Find overloaded |

1L

‘ Migrate chunks ‘

4. CONCLUSION

These proposals balance the load of nodes and reduce the
movement cost as much as possible. Using few storage nodes
the proposal is tested and it outperforms the existing central-
ised approach. Here Hadoop HDFS is taken as the case study.
A fully distributed load rebalancing algorithm is proposed with
distributed hash tables (DHTs). This is a competing distributed
solution.
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