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ABSTRACT

Hadoop Distributed File System, which is popularly known as HDFS, is a 
Java-based distributed file system running on commodity machines. HDFS 
is basically meant for storing Big Data over distributed commodity machines 
and getting the work done at a faster rate due to the processing of data in a 
distributed manner. Basically, HDFS has one name node (master node) and 
cluster of data nodes (slave nodes). The HDFS files are divided into blocks. 
The block is the minimum amount of data (64 MB) that can be read or written. 
The functions of the name node are to master the slave nodes, to maintain the 
file system, to control client access, and to have control of the replications. 
To ensure the availability of the name node, a standby name node is deployed 
by failover control and fencing is done to avoid the activation of the primary 
name node during failover. The functions of the data nodes are to store the 
data, serve the read and write requests, replicate the blocks, maintain the 
liveness of the node, ensure the storage policy, and maintain the block cache 
size. Also, it ensures the availability of data.
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INTRODUCTION

HDFS is a Java based distributed file system running on commodity machines. 
It holds very large amount of data. In order to store large data, the files are split 
into smaller blocks and stored across multiple machines. This allows parallel 
processing. For example, if India wants to store aadhar card details of all 
people in its country, the names starting with ‘A’ can be stored in one server, 
the names starting with ‘B’ can be stored in server2, etc. HDFS demonstrated 
200 PB of storage and a single cluster of 4500 servers. This chapter explains 
the architecture of HDFS. Also the salient features of HDFS are explained 
so that any reader can easily understand the architecture and use it.

BACKGROUND

Hortonworks (Hortonworks, 2017) stated, “HDFS is a scalable, fault-tolerant, 
distributed storage system that works closely with a wide variety of concurrent 
data access applications, coordinated by YARN”.

Cloudera (Cloudera Inc, 2017) supported Hadoop by stating:

HDFS is a fault-tolerant and self-healing distributed filesystem designed to 
turn a cluster of industry-standard servers into a massively scalable pool of 
storage. Developed specifically for large-scale data processing workloads 
where scalability, flexibility, and throughput are critical, HDFS accepts data 
in any format regardless of schema, optimizes for high-bandwidth streaming, 
and scales to proven deployments of 100PB and beyond.

Vangie Beal (Webopedia 2017) stated, “The primary objective of HDFS 
is to store data reliably even in the presence of failures including NameNode 
failures, DataNode failures and network partitions. “.

TechTarget (TechTarget, 2013) stated “Hadoop Distributed file system 
is designed to be highly fault-tolerant, facilitating the rapid transfer of data 
between compute nodes”.

ARCHITECTURE OF HDFS

HDFS cluster consists of:
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