
International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-2, Issue-10, Oct.-2014 

CMTS: Cloud Multimedia Transcoding System 
 

21 

CMTS: CLOUD MULTIMEDIA TRANSCODING SYSTEM
 

1SEUNGHO HAN, 2MYOUNGJIN KIM, 3YUN CUI, 4SEUNGHYUN SEO, 5SEUNGBUM SEO, 
6HANKU LEE 

 
1Department of Internet & Multimedia Engineering, Konkuk University, Neungdong-Ro 120, Gwangjin-gu, Seoul, Republic 

of Korea 
2Center for Social Media Cloud Computing, Konkuk University, Neungdong-Ro 120, Gwangjin-gu, Seoul, Republic of Korea 

E-mail: shhan87, tough105, ilycy, dekiller2, gpsb, hlee}@konkuk.ac.kr, hlee@konkuk.ac.kr 
 

 
Abstract- In existing IT infrastructure environments, it is difficult to transcode a large volume of social media files created 
from heterogeneous smart devices. Hence, to solve this problem, methods for using distributed and cloud-based environments 
have been studied. In our previous study, we suggested a method for resolving problems in the existing IT infrastructure by 
designing and implementing the Cloud Multimedia data Conversion System (CMCS). However, insufficient research on the 
characteristics of media data led to limitations where the CMCS demonstrated performance delay and transcoding failure for 
video data over a certain size. To overcome such limitations, we designed and implemented the Cloud Multimedia 
Transcoding System (CMTS), and verified its performance by comparing it with the existing system. 
 
Keywords- Cloud, Multimedia, Transcoding, Hadoop 
 
 
I. INTRODUCTION 
 
With the development of Internet technologies and the 
prevalence of heterogeneous smart devices, people can 
produce and share social media files through SNS 
(Social Networking Services) regardless of time and 
location. In particular, mainly video files are 
exchanged, rather than text and image files. In 2013, 
Sandvine reported in its Global Internet Phenomena 
Report that most downstream traffic, which occurs 
during peak hours in the North America/Asia-Pacific 
region, is generated when streaming media data. That 
same year, Cisco estimated in their Visual Networking 
Index: Global Mobile Data Traffic Forecast Update 
2013-2018 that the Compound Annual Growth Rate 
(CAGR) for mobile data traffic would increase to 61% 
from 2013 to 2018. The report anticipated that 15.89 
EB mobile data would be generated in 2018, and that 
mobile data would account for 11 EB of the total 
Internet traffic. The report also revealed that mobile 
video files constitute half of the global mobile data 
generated since 2012. With the increased demand for 
N-Screen and Multi-Screen-based video streaming 
services, along with the supply of heterogeneous smart 
devices in recent years, the importance of related 
technologies has been emphasized. However, given 
that heterogeneous smart devices are now diversified, 
their performance, resolution, and supported video 
format types vary, thereby requiring conversion to an 
appropriate streaming file format in order to provide 
video streaming services. However, video file 
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conversion consumes a significant amount of system 
resources, and the video files produced by new smart 
devices with high-level features are mostly 
high-volume files with high-resolution/ 
high-definition. As a result, transcoding a video file 
for streaming strains the existing IT infrastructure. 
 
Because video file transcoding consumes a significant 
amount of system resources, the existing IT 
infrastructure requires high-performance hardware; 
therefore, various studies have been conducted to 
facilitate the use of inexpensive, regular hardware in 
distributed environments. Unfortunately, most 
distributed environment-based approaches convert 
video files by increasing the number of cluster 
machines, which is inefficient in terms of system 
structure because the approaches require an increase 
in the number of cluster machines as the count of 
transcoding video files increases. These approaches, 
in particular, have limitations of low system reliability 
because the absence of an automatic recovery policy 
hinders an immediate response when a system error 
occurs. To solve this limitation, we designed and 
implemented the Cloud Multimedia data Conversion 
System (CMCS). In particular, in this study, we 
propose the Cloud Multimedia Transcoding System 
(CMTS), a new multimedia transcoding system that 
overcomes the limitations of the previously proposed 
CMCS. The structure of this study is as follows: 
Chapter 2 examines existing studies in which 
distributed or cloud-based approaches were reviewed, 
given that processing high-volume multimedia data is 
difficult in the existing IT environment; Chapter 3 
describes the newly proposed CMTS; Chapter 4 
verifies the performance of the CMTS through a 
performance evaluation; and finally, Chapter 5 
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presents conclusions and further research plans. 
 
II. RELATED WORK 
 
A. Cluster-based Video Transcoding Technologies 
 

 
Fig. 1 Cluster-based distributed transcoding system 

 
To provide video content produced through SNS as a 
video streaming service to other users, an appropriate 
conversion process for streaming is required. Because 
of the development of multimedia technologies and 
smart devices with high-level features, current video 
files have characteristics of high-definition, 
high-volume, and multi-format. Moreover, because 
these video files are produced in real time and 
consume much of the capacity of the existing IT 
infrastructure, solutions in distributed environments 
have been examined. Fig. 1 illustrates the structure of 
Zhiqiang’s cluster-based transcoder. The cluster, 
shown in Fig. 1, quickly transcodes an MPEG2 video 
file to an MPEG4 file. A cluster-based transcoder 
consists of a master node and several worker nodes. 
The master node divides and merges a video file, 
whereas a worker node transfers and receives the 
video file to manage overall scheduling. However, 
most distributed environment-based approaches, 
including Zhiqiang’s system, depend on the 
computing power of all the machines in the cluster; 
thus, these approaches are inefficient in that an 
increase in the volume of media files leads to a rise in 
the cost of expanding the cluster size; in particular, 
automatic recovery cannot be performed when a server 
shuts down. Consequently, studies on cloud-based 
video transcoding technologies have been conducted 
to resolve the limitations of the existing distributed 
environment. 
 
B. Cloud-based Video Transcoding Technologies 
 

 
Fig. 2 CMCS architecture 

Fig. 2 shows the CMCS architecture that was 
proposed in our previous study. CMCS collects a high 
volume of video files in the Hadoop Distributed File 
System (HDFS) through Web interfaces. Subsequently, 
HDFS automatically distributes and stores video files 
in each node. The MapReduce-based video conversion 
module processes the stored video files, and the 
converted multimedia files are stored in HDFS. 
CMCS performs parallel distributed processing of 
large volume of video data rapidly. However, because 
characteristics of video blocks during MapReduce 
input/output were insufficiently studied, this system 
requires every block data to process each block during 
video conversion, thereby leading to subsequent 
problems, such as data processing redundancy and an 
increase in processing time because of increasing 
video frames. Further, owing to the excessive use of a 
Java Virtual Machine (JVM) heap memory generates 
memory leak, video files over a certain size cannot be 
converted. Therefore, in this study, we propose CMTS, 
which resolves the limitations of our previous system. 
 
III. CLOUD MULTIMEDIA TRANSCODING 

SYSTEM 
 

 
Fig.3 CMTS architecture 

 
Fig. 3 shows the CMTS architecture proposed in this 
study. Users utilize various heterogeneous smart 
devices to create a large volume of social media files 
and send them to CMTS through Web interfaces. The 
social media files transferred are divided and copied, 
and then dispersedly stored in each node according to 
HDFS policies. Users define the size and format of the 
video files to be converted and transcoded. Two 
MapReduce tasks are performed for transcoding. The 
map method of the first task segments the stored video 
files to blocks of a meaningful unit. With the map 
method of the second task, parallel distributed 
processing occurs on the segmented video files, thus 
converting to the predetermined size and format. The 
reduce method determines the transcoded video files 
to merge through the partitioner. In the last reduce 
task, the transcoding process is completed by merging 
the converted video file that is transferred through the 
partitioner. The transcoded video data are stored in the 
HDFS and provided as streaming or as downloading 
services through a mountable HDFS. In this study, we 
designed and implemented the video file conversion 
module of CMTS. This module uses Job Control in the 
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Hadoop MapReduce environment, and consists of 
segmentation and conversion tasks, and of multiple 
MapReduce tasks. For the segmentation and merge 
tasks, MkvToolNix was used, and for the conversion, 
the Xuggler media library was used. 
 
IV. PERFORMANCE EVALUATION 
 

 
Fig.4 Performance Evaluation 

 
Figure4] compares the time required to transcode 
video files with CMCS and CMTS when converting a 
200 MB AVI file (resolution: 1,280 × 720 pixels; 
playtime: 3 min 20 s) to an h.264 MP4 file (resolution: 
320 × 240 pixels) for evaluation. For our experiment, 
the cluster environment comprised a total of 13 nodes; 
the Ubuntu 10.04 LTS 64-bit version was applied as 
the operating system (OS); and the Hadoop 1.0.4 
version was installed. The results of the experiment 
indicate that CMCS shows excellent speed for video 
file transcoding; however, CMTS, a system that 
overcomes the limitations of CMCS, shows much 
improved video file transcoding efficiency. We find 
that the reasons for increased performance are because 
CMTS solved the data redundancy problem and uses 
an efficient JVM. 
 
CONCLUSION AND FUTURE WORK 
 
With the development of Internet technologies and the 
prevalence of heterogeneous smart devices, people can 
produce and share social media files regardless of time 
and location. Hence, the importance of video file 
transcoding technology has been emphasized. 
However, because video transcoding strains the 
existing IT infrastructure, we proposed CMCS as a 
solution in our previous study. However, the previous 
study required an understanding of the characteristics 
of multimedia data, thus degrading the performance of 
CMCS. Therefore, in this study, we designed and 
implemented CMTS, a system that could overcome 
the limitations of CMCS. To verify the performance of 
CMTS based on study results, a performance 

evaluation that compares CMTS to other distributed 
and cloud-based multimedia transcoding systems is 
required. Thus, we will perform further studies to 
conduct such performance evaluation with various 
types of multimedia transcoding systems. 
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