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Abstract 
There is great success in analyzing and processing structured data in Hadoop where as analyzing unstructured data like digital 
video is always difficult. Videos are available in different format. For the portability usage and to access video on different 
digital devices, videos are necessary to convert in specific format acceptable by digital devices. However, the traditional 
approach of video format conversion takes lots of time. Therefore, we propose a Hadoop MapReduce  based video conversion 
module in order to reduce the burden of computing power. It consists of two parts: a storage system, i.e., Hadoop distributed 
file system (HDFS) for video data and a MapReduce program for video transcoding. It can process video data in distributed 
manner and parallel conversion, thereby minimizing the computing infrastructure overhead. The existing conversion tools 
such as format factory, total video convertor, any to any convertor provide the quality in conversion but they consumes lots of 
time. Single node consumes more amount of time for conversion of huge amount of video file (eg. GBs). Instead of that a big 
size video splitted into multiple blocks and parallel execution is performed and finally merging of all blocks takes place which 
result into less amount of conversion time. 
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1.  INTRODUCTION 
Multimedia is content that uses a combination of different content forms such as text, audio, images, animation, video 
and interactive content. Day by day people are using huge multimedia data in regular life. Multimedia processing is 
characterized by large amounts of data, requiring large amounts of processing, storage, and communication resources, 
thereby imposing a considerable burden on the computing infrastructure.[1] Multimedia data can be interacted or 
accessed by information content processing devices, such as computerized and electronic devices like mobile, computer 
etc. Videos are available in various formats. But all devices doesn't support all types of video formats. For the portable 
usage in many digital devices like mobile phones, the video format  has to be converted into format acceptable by those 
devices.  For video conversion, there are various approaches available. Video converter are computer programs that can 
change the storage format of digital video. They may recompress the video  to another format in a process called 
transcoding. The standard approach to transcoding multimedia data requires specific and expensive hardware because 
of the high-capacity and high definition features of multimedia data. Therefore, general purpose devices and methods 
are not cost effective, and they have limitations. Here, we apply Hadoop-based Video Conversion system. Improvements 
in quality and speed are achieved by adopting Hadoop Distributed File System (HDFS) for storing large amounts of 
video data created by numerous users, MapReduce for distributed and parallel processing of video data. This platform is 
composed of two parts: a storage system, i.e., Hadoop distributed file system (HDFS) for video data and MapReduce 
program; parallel data processing platform for video transcoding. 
 
A video file format is a type of file format for storing digital video data on a computer system. Video file 
extension enables the user to derive which program will open the file from the file extension. That is the case with 
some video file formats, such as Audio Video Interleaved (.avi), flashed video (.flv), MPEG-4 Part14 (.mp4) etc. 
For the portable usage file format conversion from one to the other becomes necessary (e.g., For video files access in 
mobile phones format conversion from avi to flv format is needed). The existing conversion tools (total video convertor, 
any to any convertor) provide the quality in conversion but they consumes lots of time. The file format conversion 
process in a single machine takes huge time for completion when the file sizes are in GBs. To overcome this problem in 
the proposed technique, conversion process is done in Hadoop Distributed File System using the Map Reduce 
technique. 
1. HDFS 
HDFS holds very large amount of data and provides easier access. To store such huge data, the files are stored across 
multiple machines. These files are stored in redundant fashion to rescue the system from possible data losses in case of 
failure. HDFS also makes applications available to parallel processing.  HDFS is highly fault-tolerant and is designed to 
be deployed on low-cost hardware. HDFS provides high throughput access to application data and is suitable for 
applications that have large data sets[2]. 

Video Conversion In Different Format Using 
MapReduce On Hadoop 

 
Ashwini Nanaware1, Harish Barapatre2 

 
1,2Yadavrao Tasgoankar Institute of Engineering & Technology, Karjat, India 

 



International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org 

Volume 5, Issue 12, December  2016              ISSN 2319 - 4847 
 

Volume 5, Issue 12, December  2016                                                                                   Page 79 

Namenode manages the file system namespaces. It regulates client's access to files. The system having the namenode 
acts as the master server. For every node in the cluster, there will be a datanode. These nodes manage the data storage 
of their system. Datanode performs read-write operations on the file system, as per client request. 
 
1.2. MapReduce 
MapReduce is a processing technique (Fig. 1) and a program model for distributed computing based on java. The 
MapReduce algorithm contains two important tasks, namely Map and Reduce. Map takes a set of data and converts it 
into another set of data, where individual elements are broken down into tuples (key/value pairs). Secondly, reduce 
task, which takes the output from a map as an input and combines those data tuples into a smaller set of tuples. As the 
sequence of the name MapReduce implies, the reduce task is always performed after the map job.[3] 
 

 
 

Figure 1 Hadoop MapReduce Framework 
 
1.3. FFmpeg 
FFmpeg is a free software project that produces libraries and programs for handling multimedia data. FFmpeg is a very 
fast video and audio converter that can also grab from a live audio/video source. It can also convert between arbitrary 
sample rates and resize video on the fly with a high quality filter [4]. 
 
1.4. JAVE 
The JAVE (Java Audio Video Encoder)is a free software library is java wrapper on the FFmpeg project. Developers can 
take advantage of JAVE to transcode audio and video files from a format to another [5]. 
 
2. METHODOLOGY 
2.1. Input Splitting  
First of all, video is selected from dataset. The input file is splitted into various smaller files namely the input splits by 
using FFmpeg. Splitting is done based on various parameters of the input file size, configuration, duration of the file. 
We are going to consider 128 Mb size of video split. After that all video splits are stored on HDFS. Internal processing 
is done. The Conversion module reads video data from HDFS. Map operation is parallel execution. After splitting each 
input split a <key, value> pair is generated. Key value pair is given as an input to the mapper class. InputFormat passes 
the sets of Keys and Values to the Mapper. The key can be assigned to indentify the order of the input file splits. This 
can be used to rearrange the file splits after conversion process. 
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Figure 2 System Architecture 

2.2. Conversion  
“Moving the computation is cheaper than moving data”[6], so instead of moving the entire data for conversion, the 
proposed technique move the process of conversion towards the data. Fig. 2 Shows the architecture of the proposed 
system. At the end of splitting process the input file is split into smaller files and we have appropriate key-value pair 
available. After initiation of the mapper class, the video input split will be downloaded on datanode on local file system. 
Then the video input file split is converted to user wanted format  using the video format conversion tool on the 
datanodes of the Hadoop cluster like JAVE. After that converted video file is uploaded on HDFS again. When the 
converting tool is invoked it converts the video data available in each key value pair to another format and stores it in 
the key value pair. The number of Data nodes available in the Hadoop cluster determines the efficiency in reducing the 
time taken for the video format conversion process. 
 
2.3. Combine Result 
As soon as reduce task starts , its input is scattered in many files across all the nodes where map tasks and the 
conversion tasks ran and stored on HDFS are downloaded on datanode decided by Hadoop. These files are then sorted 
so that the key-value pairs for a given key are contiguous and combined into one file and stored again on HDFS.  The 
video file splits are aggregated with the help of  merging tool like FFmpeg. The details of the converted files are sent to 
the name node using the block report of the HDFS which is sent periodically by the data nodes to the name node. The 
final output is obtained from the name node. 
 
3. ANALYSIS 
A set of sample video files are chosen with varying sizes and used for the conversion process in the stand alone system 
and in the proposed system with 3 virtual machines in the Hadoop cluster, one is namenode and another 2 are 
datanodes. From the analysis of the video conversion process in both cases we have obtained the following graph which 
shows the improved format conversion process with less time consumption in the proposed system. 
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Figure 3 Single Vs Cluster 

 
4. CONCLUSION  
The proposed technique uses the Hadoop distributed file system and MapReduce technique efficiently to convert the 
given file format in optimized fashion. Proposed approach of video conversion process overcomes the shortcomings of 
existing systems/software framework. The distributed method which uses the model structure of MapReduce performs 
better than the traditional single-machine method in transcoding large videos. By using this system the conversion will 
be done in faster rate and thereby reducing the computation time. Meanwhile, the capacity of its fault handling enables 
it to avoid starting the job over again when a physical fault happens.  
We performed two modules for calculating the processing time. In the first experiment, we compared the proposed 
module with a non-Hadoop-based single program using the JAVE library. The proposed module shows better result 
than the single program. In the second experiment, we evaluated its processing time with hadoop. The results of the 
both experiment show that when the proposed module gives the better processing time as compared to non Hadoop 
based system also it converted the source video file into the target format (AVI,FLV). 
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