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Abstract- We suggested, in the previous survey, a Hadoop MapReduce based video transcoding method in a Cloud computing 
environment to reduce the burden of large volumes of bulk multimedia transcoding. However, this method had issues with 
transcoding degradation and failure in transcoding of multimedia larger than a specific size, due to the structural limit of the 
design. Therefore, in order to overcome the limit of the previous system, a method of Multimedia Transcoding for Multiple 
MapReduce Jobs in a Cloud Computing Environment is what we have suggested. To evaluate the performance of the 
suggested multimedia transcoding method, CMCS (Cloud Multimedia data Conversion System), to which the previously 
suggested multimedia transcoding system is applied, and CMTS (Cloud Multimedia Transcoding System), to which the 
multimedia transcoding method (that this survey suggests) is applied, are compared in their performances. 
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I. INTRODUCTION 
 
The survey suggests a method of multimedia 
transcoding for multiple MapReduce jobs in a cloud 
computing environment. We, in the previous survey, 
suggested  Hadoop MapReduce based video 
transcoding method and proved that it gives an 
efficient transcoding performance on bulk multimedia 
in CMCS (Cloud Multimedia data Conversion 
System), on which the method was applied. 
3,4,5,6,7,8]. However, the previous method had a 
limit in designing a video transcoding method as the 
study on the characteristics of video data was not 
sufficient. Video data, by in large, consists of a Header 
part containing the video information and a Body part 
that has the actual video data. When HDFS divides 
video data into blocks, it does so from the initial 
starting point of the data by the fixed block size, 
regardless of the structure of a Header and Body, 
which means that all other blocks, except the first one, 
become meaningless data as they do not have video 
Header data . As a result, the previous method has 
the problem that it needs a whole block’s information 
for treating each block in the video conversion. As it 
needs to read the duplicated data, the data to be treated 
increases, and as the video frame becomes larger, the 
conversion time becomes longer, which is the issue. 
Particularly, with the excessive usage of JVM’s heap 
memory, a memory leaking issue occurs and it is not 
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able to convert the larger video of a specific size. 
Hence, the survey suggests a Method of a Multimedia 
Transcoding for Multiple MapReduce Jobs in a Cloud 
Computing Environment as the solution. The survey 
will use the following approach methods to resolve the 
problem in the previous video transcoding method.  
First, the previous system issue occurred as it divided 
video blocks in HDFS without considering the 
characteristics of the video data. Therefore, this survey 
suggests the distributing and merging of the video 
blocks during the conversion of the video, with 
regards to the characteristics of the video data.  Second, 
Multiple MapReduce Jobs will be used in applying the 
suggested method before and after conversion. 
 
Unlike the previous method, the one suggested by this 
survey is directly distributing and merging the video 
by applying Multiple MapReduce Jobs’ structures, 
which resolves the problem of the previous method. 
Therefore, the survey focuses on resolving the issue 
with the previous video transcoding method and 
suggests the Multiple MapReduce Jobs based video 
transcoding method. The survey is composed of 5 
chapters. In the 2nd chapter, the technical factors of 
Hadoop, on which this survey is based, will be 
explained, and the explanation on Cloud Multimedia 
Transcoding System (CMCS), to which the previous 
video transcoding method was applied, will follow. In 
the 3rd chapter, Multiple MapReduce Jobs based video 
conversion method, which is the suggestion of this 
survey, will be explained. In the 4th chapter, the 
system used by the previous method and the one 
suggested by this survey in video conversion will be 
compared and their performances will be evaluated. 
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Lastly, in the 5th chapter, the survey will conclude and 
the future direction of the survey will be discussed. 
 
II. RELATE WORK 
 
A. Hadoop 
Hadoop is a distributing framework made of JAVA 
that is used to process large volumes of bulk data in a 
cluster computer. It is an open sourced project that 
adopted the idea of Google File System to develop for a 
distributing process of Nutch, as a sub-project of the 
Apache Lucene project. Hadoop consists of Hadoop 
Distributed File System (HDFS) to process bulk data 
and MapReduce Framework to quickly process bulk 
information. 
B. HDFS(Hadoop Distributed File System) 
 

 
Fig. 1  HDFS Architecture 

 
Fig1 shows the HDFS Architecture. HDFS is a file 
system operating on the Hadoop framework, made of 
Java, and the implementation of Google File System. 
HDFS has a master/slave structure, the master is 
called namenode and the slave is called datanode.  
HDFS divides a file into many blocks and saves at 
many datanodes. Files, directories and blocks on 
HDFS, are managed by namenode, basically divided 
by 64MB, and 3 replications are created. The created 
blocks are saved at each different data node and the 
reliability is still maintained in the system error, as it 
is recovered by using other block’s replications. 
Particularly, in using HDFS, as it can be extended 
with a general Linux machine, without any expensive 
specific exclusive equipment, data with over a peta 
byte size can be saved with reliability. In addition, it is 
very convenient as it does not need any additional file 
system from Linux for HDFS. With Mountable HDFS 
(fuse-dfs), it can also be used conveniently by 
mounting a general Linux file system, although the 
interface supplied by HDFS needs to save and use the 
files in HDFS. 
 
C. Hadoop MapReduce 
 

 
Fig. 2 Word Count 

Hadoop MapReduce is a software distributing 
framework with a master/slave structure to quickly 
process big data with over a peta byte of size. 
 
The master of Hadoop MapReduce is called Jobtracker 
and the slave is called Tasktracker.  The Jobtracker 
conducts the execution of the requested jobs by the 
users and the job management, and the actual jobs are 
executed in each tasktracker. It can quickly process 
parallel distribution, based on the user’s request, as 
the blocks, distributed at each node in HDFS, are 
treated in each tasktracker. Particularly, as Hadoop 
MapReduce is operated on the basis of HDFS, it can be 
operated by using general hardware. Also, as the 
nodes are easily extended according to the 
performance requirement, the performance is 
upgraded, as the nodes are extended. 
The above Fig 2 shows a WordCount example by 
using Hadoop MapReduce. A Key and Value are 
transferred in inputting a Map function. A Map 
function outputs Key and Value items, which were 
transferred to the parameter. It may be the same Key 
and Value in inputting, no output data, or one or more 
than one item of the data.  As a map function is 
conducted repeatedly, many pieces of output data are 
created. When the output data is aligned with keys, 
many pieces of data are allocated within each key. The 
items of Key and Value are inputted to the Reduce 
function. The Reduce function accepts the Key and 
Value items as the parameters, processes the user’s 
logic, and outputs multiple values. If there are bulk 
text files, each file is divided into a block level and 
transferred to each HDFS data node. In a Hadoop 
MapReduce job, each block can be individually read 
and processed, and a whole block of undividable 
binary files can be processed as a single file. 
 
When reading data, Hadoop MapReduce provided a 
basic data format, and we redesigned an Input/Output 
format and applied it for multimedia transcoding. The 
inputted data format was transferred to the Map 
method in the form of Key and Value. The transferred 
value was again outputted in the form of Key and 
value, according to the user’s programming logic. The 
outputted value was transferred to the Reduce method. 
It was transferred to Reduce through a Partitioner 
method and basically Hadoop provided a Partitioner, 
yet it could be redefined, if it was necessary. The items 
of the Reduce operation were defined by the user and 
the result values were outputted through Reduce.  
 
D. Multiple MapReduce Jobs 

 

 
Fig. 3 Multiple MapReduce Jobs 
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Fig 3. Shows the overall flow of multiple MapReduce 
jobs. We previously reviewed Hadoop HDFS and 
MapReduce. A MapReduce job, by in large, consists of 
a map and a reduce job.  
 
It can consists of only a map, based on the user’s 
request. A job can be defined by combining a map and 
a reduce job.  
 
Hadoop MapReduce is, as explained before, a 
distribution framework to analyze a large volume of 
text data. The analyzed data can be processed by 
configuring Multiple MapReudce Jobs, when the data 
needs re-analyzing and re-processing, according to 
the user’s program logic or the purpose.  
 
There are 3 methods used to configure Multiple 
MapReudce Jobs, according to the user’s program 
logic or the purpose. One, is to successively link a map 
and a reduce job by using JobConf class in MapReduce 
program. Two, is to define Multiple MapReudce Jobs 
by using ChinMapper classer. 
 
Three, is to define MapReudce Jobs with JobConf 
class, which was explained in method one, and 
executes the jobs by setting each job’s dependency 
with JobControl class. The big difference in 
configuring Multiple MapReudce is whether an 
intermediate result value is created or not.  
 
The intermediate result value is saved in HDFS in the 
first method using JobConf and the third one using 
JobControl. However, the intermediate result value, in 
the second method, is not created in HDFS, a job is 
continuously processed at the related job node. Each 
job method has a different usage, according to the 
user’s program logic. We used the third method using 
JobControl class to split and merge the video.  
 
The reason for choosing the third method was as 
follows; the first method had a limit of being operated 
by sequentially defining jobs, and not able to make a 
detailed setting in implementing the suggested system. 
The second one using ChainMapper class was because 
the map was restarted at a tasktracker node, if it had 
been done at the node.  
 
The system, which this survey strived to implement, 
was to process parallel distribution of each file’s 
conversion job, when a file was divided into several 
files. However, ChainMapper job did not bring the 
parallel distribution effect as it sequentially processed 
video from the divided one at the divided tasknode.  
 
Therefore, this survey’s suggestion is the system, in 
which each job was defined by using JobConf and the 
dependency of each job was defined by JobControl. 
 

E. Cloud Multimedia Transcoding System(CMTS) 
 

 
Fig. 4 Cloud Multimedia data Conversion System 

 

 
Fig. 5 Architectural overview of the CMSS 

 
Fig. 4 shows the previously studied CMCS (Cloud 
Multimedia data Conversion System). CMCS 
provided storage with a flexible and fast extension by 
introducing HDFS (Hadoop Distributed File System).  
As the amount of video data increased with the 
introduction of HDFS, the size of the storage became 
larger with the extension of the nodes. Particularly, as 
the multimedia data was saved by dividing it into a 
block level (basically 64MB) and replications 
(basically 3 EA) were created in HDFS, when an error 
occurred, the data could be instantly recovered by 
using a block at a different normal node and it 
guaranteed extremely high reliability.  Especially, 
when a transcoding method was applied to multimedia 
data through a re-designed input/Output format of 
MapReduce, which was specialized in text analysis. 
MapReduce was more effective and faster than the one 
in which a file at a single node needed whole 
transcoding, as it conducted parallel multimedia 
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transcoding of the saved video in a block level at the 
distributed nodes in HDFS, and merged the result 
values. We collected a large volume of multimedia 
data in HDFS and transcoded the video by using 
MapReduce. 
 
Fig. 5 shows CMCS’s architecture. A large volume of 
multimedia data is collected in HDFS, and 
automatically distributed and saved at each node. The 
video file is processed by MapReduce based video 
conversion module and saved in HDFS after the 
conversion. The saved multimedia data is quickly 
parallel distributed through MapReduce based 
conversion and saved again in HDFS and provides 
N-Screen or Multi-Screen based streaming service or 
video downloading service.  
 
However, the previous video transcoding method had 
an issue where it needed whole blocks for treating 
each block. It caused the conversion time to increase 
because of the growing video frame by processing the 
replicated data. In particular, a memory leaking 
problem, from the excessive usage of JVM Heap 
memory, made videos larger than a certain size unable 
to be converted. The reason for the issue in the 
previous system was due to the structural limit in the 
design, in which the video characteristics were not 
considered when dividing and distributing the data 
into blocks in HDFS. Video data, at large, consisted of 
a header containing video information and a body 
containing actual video data. When HDFS divided the 
video data into blocks, it did so from the initial starting 
point of the data by a block size, regardless of the 
structure of a Header and Body. This meant that all 
other blocks, except the first one, became meaningless 
data as they did not have video Header data. As a 
result, it needed all blocks’ information in treating 
each block in the video conversion process. As it 
needed to read the duplicated data, the video frame 
was increasing and the conversion time was longer, 
which was an issue. Also, with the excessive usage of 
JVM’s heap memory, a memory leaking issue 
occurred, and it was not able to convert the larger 
video to a specific size. 
 
III. METHOD OF MULTIMEDIA 

TRANSCODING 
 
The survey suggests Multiple MapReduce Jobs based 
Transcoding method to overcome the limit of the 
previous system. Fig. 6 shows the overall flow of the 
method of Multimedia Transcoding for Multiple 
MapReduce Jobs, which is suggested in the survey. 
First, in the previous method, without considering the 
characteristics of the video block, a MapReduce based 
video conversion module was designed. In order to 
 
 

resolve the problem, each block of the video should be 
read as meaningful data. Therefore, in reading video 
data, the data should be directly divided in a 
MapReduce job not in HDFS.   

 
Second, the divided video blocks quickly process the 
conversion through MapReduce by using parallel 
distribution. Third, the converted video should be 
collected and parallelized, according to the same 
original video. When merging the files, if it is 
conducted in a single Reduce, it does not have a 
parallel distribution effect. Therefore, the file numbers 
should be fixed, according to the original files’ 
numbers. Partitioner should be defined to parallelize 
the files from the same original sources. Lastly, the 
converted images transferred through Partitioner, are 
merged into a file in Reducer.   
 

 
Fig. 6 flow diagram of the proposed model 

 

 
Fig. 7 architecture of the CMTS 

 
Fig. 7 shows CMTS (Cloud Multimedia Transcoding 
System), which was proposed in this survey. The 
proposed system was applied to multiple MapReduce 
structures to overcome the limit in the design of the 
previous system 
 
Multiple MapReduce jobs consist of dual maps and 
reduce. In the first mapping job, the video is divided 
into a block size of HDFS. In the second mapping job, 
each divided video block is converted. Lastly, the 
converted video is merged by Reduce job and provided 
for the users. 
 
When the approach method, suggested by the survey, 
is applied to resolve the issue of the previous system, 
the complexity of the MapReduce program is 
increased as the video is divided and merged without 
relying on HDFS. However, as each video block is 
divided meaningfully by the multiple MapRedude 
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based video conversion method, the whole blocks are 
not needed in the images’ conversion.  It resolves the 
issue of the increase in the processing time due to the 
increase of the video frame, as it does not have the 
duplicated data to process. In particular, the limit of 
the previous system, in which the video data larger 
than a specific size was not able to be converted with 
the normal usage of a JVM heap memory, is overcome 
as the duplicated data processing procedure is 
removed. In the following chapter, the excellence of 
the method of multiple MapReduce Jobs based CMTS 
system over the previous CMCS one will be 
demonstrated through their performance evaluation. 
 
IV. PERFORMANCE EVALUATION 
 
In the previous chapter of the survey, the multiple 
MapRedue jobs based multimedia transcoding method 
was explained.  In this chapter, the system will apply 
the previous method and the one applied by the 
suggestion of the survey will be compared in their 
performance of video conversion. 
 

Table I Cluster Specification 
Evaluation Cluster Specification (13 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 Ubuntu 10.04 LTS 64bit 
JAVA Oracle JDK 1.6.0_34 64bit 
Hadoop Hadoop 1.0.4 
Xuggler Xuggler-xuggler 5.4 
Mkvtoolnix Mkvmerge v3.0.0 

 
Table 1 shows the cluster specification in the test. The 
cluster consists of a total of 13 nodes and the operating 
system is Ubuntu 10.04 LTS 64bit version.  Oracle 
JDK 1.6.0_34 and Hadoop 1.0.4 version have been set 
at each node to configure Hadoop environment.  Also, 
Xuggler and MkvtoolNix have been installed as the 
library for video conversion. 
 

Table II Data Set 

Data set 

1GB 2GB 4GB 
5EA 10EA 20EA 
8GB 10GB 20GB 
40EA 50EA 100EA 

Duratio
n 

Resolution Containe
r 

Size 

3m 19s 1280X720 AVI 200MB 

 
Table 2 shows the data set used to compare 
performances of the previous method applied system 
and the proposal of this survey that is applied. The 
data set used is the 3-minute and 19- second file with 

the resolution of 1280X720. The suggested system, 
like the previous one, is to convert a large volume of 
multimedia file into an appropriate one for the 
streaming of various smart devices. The converted 
video is into h. 264 to support HTTP based streaming, 
regardless of the devices or browsers, and has the 
resolution of 320X240 to be played on smart device. 
 
A. Multimedia Transcoding Performance Evaluation 

 

 
A. . Fig.8 The graph on CMCS, CMTS Performance evaluation 
 
CMCS with the previous multimedia transcoding 
method and the one with the suggested method found 
in this survey were compared in their video conversion 
performances with various data sets. Figure 8 shows 
the conversion time of the video in the system applied 
by the previous multimedia transcoding method and 
the one applied by the suggested method in this survey. 
As it is shown in the result, the performance of the 
multimedia transcoding system applied by the method 
suggested by this survey was better than the one of the 
previous system.  The reason that the system applied 
the method which was proposed by the survey showed 
speedy performance, was that it overcame the 
structural limit in design.  As the suggested system did 
not need the whole blocks to convert each block of the 
video in HDFS, there was no delayed time due to the 
duplicated data handling.  In particular, as the 
duplicated data processing issue was resolved, it 
overcame the limit of the previous multimedia 
conversion method, in which the video data larger 
than a specific size was not converted with the normal 
usage of a JVM heap memory. 
 
CONCLUSION AND FUTURE WORK 
 
Recently the production and sharing of social media 
through SNS has increased thanks to the development 
of internet technology and the expansion of various 
smart devices.  Following this trend, the demand for 
multimedia streaming service is increasing.  
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However, in order to provide a multimedia streaming 
service, the media files need be converted to the proper 
type. Many system resources are required in 
multimedia streaming based on the previous IT infra 
base. We applied the multimedia transcoding method 
on Hadoop MapReduce in order to resolve the issue.  
However, the previous method had the problem in 
which it needed the whole blocks for processing each 
block and did not consider the characteristics of the 
video block in HDFS. Additionally, excessive JVM 
Heap Memory usage which caused memory leak 
problems resulted in the inability to transcode videos 
with a large file size.  
 
Existing systems exhibited such problems mentioned 
before due to the fact that it was limited by the original 
structural design which was not accommodative of 
various video data characteristics during the process 
of data partitioning and merging in HDFS. 
 
Therefore, this survey suggested the multiple 
MapReduce based multimedia transcoding method 
and proved its performance. In the future this survey 
will focus on optimizing the system applied to 
multimedia transcoding methods, which was 
suggested by this survey.   
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