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ABSTRACT 

Apache Hadoop is a top-level Apache project that includes open source implementations of a distributed file 

system and MapReduce that were inspired by Google’s GFS and MapReduce projects. It also called as a HDFS. 

The Hadoop Distributed File System (HDFS) is designed to store very large data sets, and to stream those data sets at high 

bandwidth to any application. In a large cluster, thousands of servers both host directly attached storage and execute user 

application tasks. Hadoop Distributed File System (HDFS) has been widely used to manage the large-scale data due to its 

high scalability. Data distribution, storage and access are essential to CPU-intensive and data-intensive high performance 

Grid computing [1]. 

The random queries in large-scale data are becoming more and more important. Unfortunately, the HDFS is not 

optimized for random reads. Hence there are many disadvantages in random access to HDFS. So to overcome that problem 

we try to provide solutions which improve the performance of HDFS while accessing random file.  

Improvement of file access performance is a great challenge in real-time system. Then to achieve this design and 

implementation of a novel distributed layered cache system built on the top of the Hadoop Distributed File System which is 

named HDFS-based Distributed Cache System (HDCache).[2] 

Another method is to use the block of larger size for storing the files in HDFS. This will increase the performance 

of HDFS for random access. 
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INTRODUCTION 

HDFS has many similarities with other distributed file systems, but is different in several respects. One noticeable 

difference is HDFS's write-once-read-many model that relaxes concurrency control requirements, simplifies data 

coherency, and enables high-throughput access [2]. 

Another unique attribute of HDFS is the viewpoint that it is usually better to locate processing logic near the data 

rather than moving the data to the application space. 

HDFS rigorously restricts data writing to one writer at a time. Bytes are always appended to the end of a stream, 

and byte streams are guaranteed to be stored in the order written. 

HDFS has following goals: 

 Fault tolerance by detecting faults and applying quick, automatic recovery 
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 Data access via MapReduce streaming 

 Simple and robust coherency model 

 Processing logic close to the data, rather than the data close to the processing logic 

 Portability across heterogeneous commodity hardware and operating systems 

 Scalability to reliably store and process large amounts of data 

 Economy by distributing data and processing across clusters of commodity personal computers 

 Efficiency by distributing data and logic to process it in parallel on nodes where data is located 

 Reliability by automatically maintaining multiple copies of data and automatically redeploying processing logic in 

the event of failures [3]. 

NAME NODES AND DATA NODES 

Within HDFS, a given name node manages file system namespace operations like opening, closing, and renaming 

files and directories. A name node also maps data blocks to data from HDFS clients. Data nodes also create, delete, and 

replicate data blocks according to instructions from the governing name node [3], [4]. 

 

 Figure 1: The HDFS Architecture  

As Figure 1 illustrates, each cluster contains one name node. This design facilitates a simplified model for 

managing each namespace and arbitrating data distribution. 

Name nodes and data nodes are software components designed to run in a decoupled manner on commodity 

machines across heterogeneous operating systems. HDFS is built using the Java programming language; therefore, any 

machine that supports the Java programming language can run HDFS.  

A typical installation cluster has a dedicated machine that runs a name node and possibly one data node. Each of 

the other machines in the cluster runs one data node. 

Data nodes continuously loop, asking the name node for instructions. A name node can't connect directly to a data 

node; it simply returns values from functions invoked by a data node. Each data node maintains an open server socket so 
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that client code or other data nodes can read or write data. 

 The host or port for this server socket is known by the name node, which provides the information to interested 

clients or other data nodes. See the Communications protocols sidebar for more about communication between data nodes, 

name nodes, and clients. 

DEFAULT BLOCK SIZE 

HDFS is designed to support very large files. Applications that are compatible with HDFS are those that deal with 

large data sets. These applications write their data only once but they read it one or more times and require these reads to 

be satisfied at streaming speeds. HDFS supports write-once-read-many semantics on files. A typical block size used by 

HDFS is 64MB. Thus, an HDFS file is chopped up into 64 MB chunks, and if possible, each chunk will reside on a 

different DataNode. 

 

Figure 2: File Indexing for 64 MB Block 

As figure 2 shows the indexing for total 320MB of data (i.e. 64*5), we need 5 File index. With the help of file 

index we can search for the particular file on a block. More the number of index it is difficult to find a particular file on a 

Block. It will degrade HDFS performance for random file access [5], [6], [7].  

OUR STRATEGY TO OVERCOME THE PROBLEM STATED ABOVE 

In figure 2 we discussed about the problem which degrades HDFS performance for random file access. To 

overcome this we problem we have suggested increasing the Block size to 128MB. This will reduce the numbers of index 

for accessing file in a particular Block. 

 

Figure 3: File Indexing for 128MB Block 
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In figure 3, we have stored a data of size 384MB. For storing a 384MB of data we need 3 Blocks and for 

accessing the files on 3 Blocks we need 3 Index.  

As number of index reduces the searching for particular file will become faster. In figure 2, we stored 324MB of 

data in 5 Blocks and for accessing data on that block we required 5 Index but in figure 3, we stored 384MB of data in 3 

Blocks and for accessing particular data we need 3 Index. 

This technique will increase the performance for accessing a random file on HDFS.  

CONCLUSIONS 

 We have suggested to increase the block size in HDFS to increase the performance. 

 As index reduces the file can be accessed faster than the older system. 

 This works best under very large set of files. 
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