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Abstract—In these days of rapid technological change, the growing number of people using social networking services (SNSs) have 

facilitated the sharing of multimedia data and internet. However, multimedia data processing techniques impose a burden on the 

computing infrastructure as the amount of data increases. Therefore, this paper proposes a MapReduce-based image Transcoding 

module in cloud computing environment in order to reduce the burden of computing power. The proposed module having two parts: 

Map Reduce Framework running on Hadoop distributed file system (HDFS) and media processing libraries Java Advanced Imaging 

(JAI) library for transcoding. It can process image data in distributed and parallel cloud computing environments, thereby minimizing 

the computing infrastructure overhead. In this paper, describe the proposed module using Hadoop and JAI. In addition, evaluate the 

proposed module in terms of processing time under varying experimental conditions 

 

IndexTerms— Paas, Cloud computing, Hadoop,MapReduce,JAI,HIPI. 

 

I. INTRODUCTION 

In these days of rapid technological change, cloud computing [20][22][24][31][32] has achieved remarkable interest from 

researchers and the IT industry for providing a flexible dynamic IT infrastructure, QoS guaranteed computing environments, and 

configurable software services [11]. Due to these advantages, many service providers who release Social Network Services (SNS) 

[8][12][14] utilize cloud computing in order to reduce maintenance costs of building and expanding computing resources for 

processing large amounts of social media data, such as  image and text formats. 

In an earlier publication [5], we described the new concept of a Social Media Cloud Computing Service Environment (SMCCSE) 

that enables cloud computing technologies, approaches in the intensive use of computing resources, and cloud services for 

developing social media-based SNS. In particular, we focused on designing a social media PaaS platform as the core platform of 

our SMCCSE in [17]. The main role of the social media PaaS platform is to provide a distributed and parallel processing system 

for media transcoding functions and delivering social media, to heterogeneous devices such as smart phones, personal computers, 

televisions, and smart pads. This platform is composed of three parts: A social media data analysis platform for large scalable data 

analysis; a cloud distributed and parallel data processing platform for storing, distributing, and processing social media data; and 

finally, a cloud infra management platform for managing and monitoring computing resources. 

In this paper, we focus on designing and implementing a Hadoop-based Image transcoding system for delivering image in a SNS 

by adopting a social media PaaS platform in SMCCSE.  transcoding system consists of  module include an image transcoding 

module for converting image data. The image transcoding module can transcode large amounts of image data sets into a specific 

format. In the traditional multimedia transcoding approaches, many researchers have focused on distributed that reduce 
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processing time and maintenance costs for building a computing resource infrastructure. However, these approaches focus on 

procuring computing resources for a image transcoding process by simply increasing the number of cluster machines in a parallel 

and distributed computing environment. In addition, they do not consider load balancing, fault tolerance and a data replication 

method to ensure data protection and expedite recovery. 

We perform two experiments to demonstrate the proposedmodule’s excellence in without Hadoop and with Hadoop. In the 

firstexperiment, we compare the proposed module with a non-Hadoop-based single program running on two differentmachines. In 

addition, we verify processing time under different data sizes with non Hadoop and Hadoop based system of the proposed module 

according to the data sizes of images. 

The remainder of this paper is organized as follows. Insection 2, we introduce Hadoop HDFS, MapReduce, and JAI.The module 

architecture and its features are proposed insection 3. In section 4, we describe the implementation module and in section 5 we 

describe the configuration of Hadoop on windows. The results of the evaluation are presented in section 6.Finally, section 7 

concludes this paper with suggestions forfuture research and Related Work. 

 

II. LITERATURE SURVEY 

 A. HDFS 

Hadoop is an open source frame work for running applications on large cluster built of commodity hardware. The Hadoop frame 

work transparently provides applications both reliability and data motion. Hadoop implements a computational  

 

 
 

Figure 1. HDFS Structure 

 

paradigm named map/reduce where the application is divided into many small fragments of work, each of which may be executed 

or re-executed on any node in the cluster. In addition, it provides a distributed file system (HDFS) that stores data on the compute 

nodes, providing very high aggregate bandwidth across the cluster.Both maps reduce and the Hadoop distributed file systems are 

designed so that node failures are automatically handled by the frame work. 

As shown in Figure 1, Name Node manages the namespace and controls the file access by the client, and Data Node manages the 

storage of each node in the cluster. In addition, DataNode executes block commands issued by Name Node 

 

B. MAPREDUCE 

MapReduce frameworks provide a specific programming model and a run-time system for processing and creating large amounts 

of datasets which is amenable to various real-world tasks [8]. MapReduce framework also handles automatic scheduling, 

communication, synchronization for processing huge datasets and it has the ability related with fault tolerance. 

 
Figure 2. MapReduce Structure 
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 MapReduce programming model is executed in two main steps, called mapping and reducing. Mapping and reducing are defined 

by mapper and reducer functions that are data processing functions. Each phase has a list of key and value spairs as input and 

output. In the mapping, MapReduce input datasets and then feeds each data element to the mapper as a form of key and value pairs. 

In the reducing, all the outputs from the mapper are processed and a final result is created by reducer with merging process. The 

MapReduce programming model will be actively working with this distributed file system. 

 

JAI 

JAI is an open-source Java Advanced Image Processing library used for Hipi Image Processing. In JAI Library includes Mapping 

Function, Reduced Function, and Scaling Function which give the output in target format. In the paper we include JAI library on 

windows platform also we import many JAR files that support the eclipse and Hadoop plug-in. JAI is an open-source Java library 

used for image processing [7]. JAI supports various image formats (BMP, JPEG, PNG, PNM, and TIFF) and encoder/decoder 

functions. In addition, most of the functions related with image conversion are provided through an API, and thus, JAI can be used 

as a simple framework for image processing. 

 

HIPI (Hadoop Image Processing Interface) 

HIPI was created to empower researchers and present them with a capable tool that would enable research involving image 

processing and vision to be performed extremely easily. We modified HIPI with the following goals in mind. 

1. Provide an open, extendible library for image processing and computer vision applications in a MapReduce framework. 

2. Store images efficiently for use in MapReduce applications. 

3. Allow simple filtering of a set of images. 

4. Present users with an intuitive interface for image-based operations and hide the details of the MapReduce framework 

5. HIPI will set up applications so that they are highly parallelized and balanced so that users do not have to worry about such 

details. 

 

III.IMAGEDATA CONVERSION MODULE ARCHITECTURE 

 

 
Figure 3. Image Conversion Module Architecture 

 
In this study, designed and implemented a MapReduce-based image conversion module in a cloud-computing environment to solve 

the problem of computing infrastructure overhead. The traditional approach of transcoding image data usually involves general-

purpose devices and offline-based processes. However, multimedia data processing is time consuming and requires large 

computing resources. To solve this problem, designed an image conversing module that exploits the advantages of cloud 

computing. The proposed module can resize and convert images in a distributed and parallel manner   As shown in Figure 3, the 

proposed module stores image data into HDFS. HDFS automatically distributes the image data to each data node. The Map 

function processes each image data in a distributed and parallel manner 
Figure 4 shows the programming elements of the image conversion module. This diagram shows the implementation of the 

proposed module. The steps for programming the processes are presented below: 

 



IJRIT International Journal of Research in Information Technology, Volume 3, Issue 3, March 2015, Pg 14-22 

Prof. Deepak Gupta, IJRIT-17 

 

 
 

Figure 4. Programming Module 

 
First, The Conversion module reads image data from HDFS using the RecordReader method of the class InputFormat. InputFormat 

transforms the image data into sets of Keys (file names) and Values (bytes). 

   Second, InputFormat passes the sets of Keys and Values to the Mapper. The Mapper processes the image data using the user 

defined settings and methods for image conversion via the JAI library. The conversion module converts the image data into specific 

formats suitable for a variety of devices such as smart phones, pads and personal computers in a fully distributed manner. The 

Mapper completes the the image conversion and passes the results to OutputFormat as Key (file name) and Value (byte). Finally, 

the Mapper passes the set of Key and Value to OutputFormat.The RecordWriter method of the OutputFormat class writes the result 

as a file to HDFS. 

     The MapReduce framework provides the FileInputFormat and FileOutputFormat classes for processing petabyte-scale text data 

in a parallel and distributed manner. However, these classes are not suitable for processing media data. Therefore, we designed new 

classes:ImageInputFormat, ImageOutputFormat, suitable for performing image transcoding functions within the MapReduce 

framework. Also discuss implementation issues for MbTD based on Xuggler and JAI   

 

A Design Strategy 

 

The module is designed to read text data line by line. However, since our system deals with media data like images video data, 

rather than text data, we design a new ImageInputFormat class that can read image data by transforming such data to byte stream 

form. In addition, the ImageRecordReader class is designed to read one line record transformed as a byte stream form from 

ImageInputFormat and pass it to mapper.For FileOutputFormat, the record is in the same state as for FileInputFormat explained 

above. Hence, design new ImageOutputFormat and ImageRecordWriter classes that receive key and value pairs in record form 

created as a result of mapper and reducer. Subsequently, these classes output the record in a specified directory. Fig. 5  illustrates 

four class diagrams for image conversion function. Although, most MapReduce applications bring a result via mapper and/or 

reducer, only implement mapper in this system since it is unnecessary to reduce a set of intermediate values using reducer. 

Moreover, the class ImageResizer using the JAI libraries is designed to perform a transcoding function by processing key and value 

pairs in the mapper phase. Fig. 6 shows ImageConversion with 

main ( ), Map, and ImageResizer class diagrams. ImageInputFormat class diagram ImageOutputFormat class 

 

 
Figure 5: ImageInputFormat class diagram 

 
Figure 6:ImageOutputFormat class diagram 
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Figure 7:ImageRecordReader class diagram 

 

 
 

Figure 8: ImageRecordWriter class diagram 

 

Figure 5. New class diagrams designed for the image conversion function 

 

 
Figure 9: ImageConversion, Map, and ImageResizer class diagrams 

 

 

 

B.DATA SET 

 

   The cloud server used in the experiments for evaluation is a single enterprise scale cluster that consists of 28 computational 

nodes. Table 1 lists the specifications of the evaluation cluster.  

 

   TABLE I. EVALUATION CLUSTER SPECIFICATIONS (28 NODES) 

 

CPU 
Intel Xeon 4 Core DP E5506 2.13GHz * 

2EA 

RAM 4GB Registered ECC DDR * 4EA 

HDD 1TB SATA-2 7,200 RPM 

OS Linux CentOS 5.5 



IJRIT International Journal of Research in Information Technology, Volume 3, Issue 3, March 2015, Pg 14-22 

Prof. Deepak Gupta, IJRIT-19 

 

Java Java 1.6.0_23 

Hadoop Hadoop-0.20.2 

JAI JAI (Java Advanced Imaging) 1.1.3 

 

Nine data sets were used to verify the performance of the proposed module. The average size of an image files was approximately 

19.8 MB. Table 2 lists the specific information about the data sets used. 

 

TABLE II. IMAGE DATASETS 

 

Size(GB) 1 2 4 8 10 20 40 50 100 

Number 52 104 208 416 520 1040 2111 2594 5188 

Format JPG 

Source Flicker 

 

 

During the experiment, the following default options in Hadoop were used. (1) The number of block replications was set to 3, and 

(2) the block size was set to 64 MB.  Evaluated the performance of the proposed module and optimized it. In this planned and 

executed two experiments. In the first experiment, compared the proposed module with a non-Hadoop-based single program on 

two different single machines. The specifications of the two machines are listed in Table 3. 

 

Machine A Specifications 

 

CPU AMD Athlon II-X4 632 2.9GHz 

RAM 4GB DD 

HDD 600GB SATA-2 7,200 RPM 

OS Linux CentOS 5.5 

Java Java 1.6.0_23 

JAI JAI (Java Advanced Imaging) 1.1.3 

 

Machine B Specifications 

 

CPU 
Intel Xeon 4 Core DP E5506 2.13GHz 

* 2EA 

RAM 4GB Registered ECC DDR * 4EA 

HDD 1TB SATA-2 7,200 RPM 

OS Linux CentOS 5.5 

Java Java 1.6.0_23 

JAI JAI (Java Advanced Imaging) 1.1.3 

 

Measured each running time taken in cloud server using MapReduce programming and taken in machine A and B applying only 

sequential programming using JAI libraries without MapReduce, respectively. Figure 7 shows the result of the first experiment. 
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Figure 7. Elapsed Time for Proposed Module with Two Different Machines 

 

The elapsed times in machines A and B are less than the run time taken in less than 2 nodes in our cluster. In cases 1 and  2, the 

performance without Hadoop in machines A and B is better than that in our cluster because in MapReduce programming, the nodes 

distribute the processing, thereby 

causing overhead associated with the creation of map tasks, job  scheduling, and transporting speed of HDFS. In the second 

experiment, we compare the JVM reuse option 1 with the JVM reuse option -1. Option 1 reuses JVM only one time. There is no 

limit on the number of times Option -1 reuses JVM. Figure 6 shows the result of the second experiment. 

 

 
Figure 8. Elapsed Time for JVM Reuse Option 

 

V. CONCLUSIONS & FUTURE WORK 

 

Recently, The wide availability of inexpensive hardware such as personal computers, digital cameras, Smartphone, and other easy-

to-use technologies has enabled the average user to immerse in multimedia. The remarkable growth of Internet technologies such as 

social networking services (SNSs) allows users to disseminate multimedia objects. However, multimedia data processing 

techniques impose a burden on the computing infrastructure as the amount of data increases.  Thus, this paper  designed and 

implemented a MapReduce-base image conversion module in a cloud computing Environment. The proposed module is based on 

Hadoop HDFS and the MapReduce framework for distributed parallel processing of large-scale image data. In this redesigned and 

implemented InputFormat and OutputFormat in the MapReduce framework for image data and  used the JAI library for converting 

the image format and resizing the images. It exploited the advantages of cloud computing to handle multimedia data processing.For 

that performed two experiments to evaluate the proposed module. In the first experiment, compared the proposed module with a 

non-Hadoop-based single program using the JAI library. The proposed module shows better performance than the single program. 

In the second experiment, evaluated its performance. The results of the second experiment show that when the proposed module 

processes large numbers of small files, it exhibits better performance. Future research should focus not only on image data but also 

on video data. We plan to implement an integrated multimedia 
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