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Abstract: 

The growth in Internet technologies such as social networking services allows users to transmit multimedia objects. Multimedia 

processing is characterized by large amounts of data, requiring large amounts of processing, storage, and communication 

resources, which results in burdening the computing infrastructure. The traditional approach to transcoding multimedia data 

requires specific and expensive hardware because of the high-capacity and high definition features of multimedia data. Resulting 

limitat ions to general purpose devices. Here, we apply Hadoop-based Video Conversion system. 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. As a result speed of video conversion is improved. 
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I.           INTRODUCTION 

 

Multimedia data is produced, consumed, and transported in 

different ways for various devices.  Meanwhile the interaction 

between multimedia data producing, consuming and 

transporting is required. The difference in devices and video 

formats makes it necessary to have a mechanism for 

multimedia data adoption. One of the mechanisms is called 

transcoding. The conversion of video from one representation 

into another is called Video transcoding. Video Transcoder is 

software which decodes and converts given video signal 

representation. A general task of video transcoder is given 

below [Fig.1] 

 

 
Figure.1. video transcoder  

 

The Figure illustrates the common video transcoding 

operations. The video transcoder performs simple task of 

converting the entire stream of video format with a different 

codec. 

 

The following four methods are efficient to compress the 

video without losing the important data. 

1. Low Quality - H263/MP3 (flv ) 

 

2. Standard Quality- H264/AAC (mp4) 512 x 288 

 

3. High Quality - H264/AAC (mp4) 848 x 480 

 

4. High Definit ion - H264/ACC (mp4) 1920 x 1080 

 

Video compression is extension to image compression this 

also utilizes the redundancy which exists among consecutive 

frames. Instead of encoding the individual frames, prediction 

can be done based on previous frame and coding the 

difference within predict ion. The problem occurs, due time 

constraint and the video need to be presented to user. 

Restriction of time, may lead to poor transcoding. Pre-

processing needed for such data which leads to increased cost 

with little flexib ility. Sh ift in rat io of video flow into the 

stream, tends in criticality of structure. To overcome these 

problems Cloud Computing provides resources as service. The 

resources can be used in various way to access based on hour 

or day and are scalable as per the users requirements. 

The responsibility of fine tuning the resources will be taken by 

the resource provider and user can utilize the service provided.  

 

 
 

Figure. 2 .show MapReduce framework in Cloud Server  

 

This is called as Infrastructure as a service(IaaS). By running a 

large number of virtual machines which runs on physical 

hardware resources are obtained forming clusters called virtual 

clusters. High level resource utilization is maintained using a 

methodology called Workload balancing. In order to achieve 

better efficiency resources are migrated using live migrat ion 

concept this is transparent to the user. Hadoop distributed file  

system is used for storing video split simultaneously on 

multip le nodes and providing a distributed Infrastructure 

which is scalable and portable. For completing the Coding 

process parallel Map Reduce is used. 

 

II. PROPOS ED SYS TEM 

 

The current systems use In-memory processing. When a 

system has to run an application or a software, it has to copy 

the data onto the main  memory in order to run it. Hence taking 

a large memory power and huge amount of processing power 

of CPU is needed.  In th is paper, we propose a algorithm for 
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fast video Transcoding using distributed Hadoop MapReduce 

framework.  Native Hadoop compiler processes MapReduce 

job by dividing the job into multip le tasks , then distributes 

these tasks to mult iple nodes in the cluster. By studying 

Hadoop performance in Hadoop MapReduce model to 

estimate MapReduce job cost by giving some parameters to 

the model. We will further explain the relat ionship between 

the number of blocks and the cost associated with the reading 

of the data from HDFS. 

 

NumberOfBlocks = DataSize / BlockSize (1)  

 

MapReduce job reads data from HDFS where the cost of 

reading a single data block from the HDFS is HdfsReadCost. 

The cost of reading the whole data from HDFS is IOCostRead 

and it is calculated as: 

 

IOCostRead = NumberOfBloks X HdfsReadCost (2)  

 

Cost of writ ing a single data block to HDFS is HdfsWriteCost. 

The cost of writ ing any data, such as MapReduce job results 

or raw data, is IOCostWrite and is calculated as follows: 

 

IOCostWrite = NumberOfBloks X HdfsWriteCost (3)  

 

The core of Apache Hadoop consists of a storage part 

(Hadoop Distributed File System (HDFS)) and a processing 

part (MapReduce). Hadoop splits files into large blocks and 

distributes them amongst the nodes in the cluster. To process 

the data, Hadoop MapReduce transfers packaged code for 

nodes to process in parallel, based on the data each node needs 

to process. This approach takes advantage of data locality—

nodes manipulating the data that they have on hand—to allow 

the data to be processed faster and more efficiently than it 

would be in a more conventional supercomputer architecture 

that relies on a parallel file system where computation and 

data are connected via high-speed networking. 

 

Software S ystem Attributes: 

 

There are a number of attributes of software that can serve as 

requirements. It is important that required attributes by 

specified so that their achievement can be objectively verified.  

 

The following items provide a list of software system 

attributes: 

Ubuntu OS (Stable Version) 

Apache Hadoop 

JDK8 

MapReduce Framework,  

YARN, 

Command Shell 

 

III. SYSTEM TECHNOLOGY SPECIFICATIONS  

 

MAPREDUCE: 

 

MapReduce is a programming model for the parallel 

processing of large data sets. The run-time system splits the 

input data, schedules the program’s execution across a cluster 

of machines, and manages the inter-machine communication. 

In order to process the large video we are using the Hadoop 

MapReduce Framework. The video is encoded in specific 

format by using the MapReduce Framework to user to process 

it efficiently. Our prototype distributed video transcoder 

breaks the task of decoding each chunk into the two following 

MapReduce jobs. 

 

1.Video Sequence Header MapReduce Job: This 

MapReduce job is essentially looking for video sequence level 

informat ion that is present only in the first chunk of a large 

video file. 

 

2.Video Decoder MapReduce Job: This MapReduce job 

uses the output of previous job as its input to configure the 

Video Decoder object  to decode each chunk and writes the 

decoded frames in Hadoop-friendly  Sequence File format as 

<key, value> pairs. 

 

HADOOP DISTRUBUTED FILE S YSTEM:  

 

Hadoop framework stores large files in a distributed file  

system (HDFS: Hadoop Distributed File System) as small  

chunks of certain block size (typically 128MB) across a 

cluster of commodity machines. Given this framework, when 

the large input file to be processed is a video file  and is split  

into 128MB chunks, each Mapper process can access the 

streams in each split independently. However, when the input 

file is video file (bit stream) and is split into many streams, 

each Mapper process needs to interpret the bit stream chunk 

appropriately to provide access to the individual decoded 

video frames for subsequent analys is. In the following section, 

we will describe how each of the splits (128MB chunks) of a 

video bit stream can be transcoded into a sequence of JPEG 

images that can be subsequently processed by video analytics 

Map Reduce jobs. All the modules in  Hadoop are  designed 

with a assumption that if any hardware failures occurs then it 

should be automatically handled by the framework.  

 

 
 

Figure.3. Hadoop MapReduce Framework  
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IV. ALGORITHM FOR VIDEO BLOCK SPLITTING 

 

Large files are stored on Hadoop framework in a distributed 

manner on a file system called HDFS (HDFS: Hadoop 

Distributed File System). The data is stored in chunks of a 

block size (typically 128MB) which are clustered on 

commodity machines. In this framework, the large v ideo file is 

to be processed and is split into 128MB chunks. Mapping of 

data is done independently in each spilt. The mapper need to 

have details about each chunk of the mapped input file  in  

order to manage decoded video frames. This section will 

describe about the splitting of the video stream (128MB 

chunks) that can be transcoded into sequences of 

images(JPEG) which can be processed subsequently by video  

analytics Map Reduce jobs. 

Algorithm 1 : Pseudo for Agreement Splitter  

User Upload the Video 

Find the Video Size (S) 

While S > 0 do 

If S>128 MB Then 

 

 Split Video in to 128 MB Blocks  

  For i=O ; i<abs(S/128)+ 1 ; i++ 

  For each Blocki 

  Calculate Histogram of Last Frame  

 

 Find the Histogram for 2MB Backward Direction of 

Blocki 

  Calculate Histogram Difference 

  If HistDiff>UpperTheshold 

   Add it to B1ocki+ 1 

   Remove the Frames from Blocki 

  Else 

   Continue 

  End If 

 

Find the Histogram for 2MB Forward Direction of  

Blocki+ 1 

  Calculate Histogram Difference 

  If HistDiff>UpperTheshold 

   Add the Frames to Blocki 

   Remove it  from Blocki+ 1 

 

  Else 

   Continue 

   End If 

  NearBlock[i]=Blockld  

Else 

NearBlock[O]=Video 

End if 

End While  

 

The method of implementation of the proposed system is 

explained in the above pseudo code. The side of the input 

video is measured. If the size of video is lesser than 128MB, 

the video can be transmitted without problem. If the size of 

video is greater than that of the prescribed size, then the 

splitting of video into 128MB b locks is done. Histogram for 

the last frame of the video is found out. The method of finding  

the histogram both forward and backward  methods are used to 

obtain the approximat ion. The frame is added or deleted 

depending upon the threshold value. This produces the blocks 

of 128MB blocks or nearly to that. After splitting process the 

blocks are transmitted.   

Algorithm 2: Video Map Operation  

 beginmap(String key, String value): 

 // key: Video name 

 // value: Video Header and contents 

 Split the Video into 64 MB Blocks (Nsh) 

 for each blocks in Nsh in value: 

 Compresslntermediate(s, "format"); 

 end 

 

Algorithm 3: Video Reduce Operation 

 begin reduce(String key, Iterator values): 

 // key: a shot 

 // values: a list of Compressed Blocks CNsh 

 Video vI;  

 for each vI in Compressed Blocks CNsh 

 Emit(As Merged Video(vl)); 

 Store to Cloud Database 

 End 

 

V. SYSTEM ARCHITECTURE 

 

 
 

VI. LITRATURE S URVEY 

 

1. Hadoop Scalable Video Transcoding Technique in Cloud 

Environment:- Nowadays video is being produced and 

consumed in more component representation formats, more 

device types and over a variety of networks than ever. 

Transmission of video through network takes more time. So  

Video Transcoding is a very important factor when the video 

is moved between various heterogeneous clients in the cloud 

environment. Transcoding is a process of translating one 

coded form of v ideo into another. However most of the t ime 

Transcoding becomes computationally intensive and time 

consuming process. This proposed cloud system has four of 

the video compression standards such as Low Quality 

Encoding, Standard Quality Encoding, High Quality Encoding 

and High Definit ion. These standards achieve better 

compression performance with Quality. In  general 

compression process takes more t ime. Map Reduce is used for 

managing a work in a considerable short period of time. This 
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in turn helps in faster and efficient video transcoding. These 

Four standards are embedded into the Hadoop Distributed File 

System implementation and trial runs were done. Using the 

HDFS Map Reduce functionality, the video is splited using 64 

MB b locks (Segments of Streams) and processed separately 

for maintaining efficiency in a time based aspect. 

 

2. Optimal Transcoding and Caching for Adaptive Streaming 

in Media Cloud: an Analytical Approach: - Nowadays, large 

scale video distribution feeds a significant fract ion of the 

global Internet traffic. However, existing content delivery 

networks may not be cost efficient enough to distribute 

adaptive video streaming, main ly due to the lack of 

orchestration on storage, computing, and bandwidth resources. 

In this paper, we leverage Media Cloud to deliver on-demand 

adaptive video streaming services, where those resources can 

be dynamically scheduled in an on-demand fashion. Our 

objective is to minimize the total operational cost by optimally  

orchestrating multip le resources. Specifically, we formulate an 

optimization problem, by examin ing a three-way between the 

caching, transcoding, and bandwidth costs, at each edge 

server. Then, we adopt a two-step approach to analytically  

derive the closed-form solution of the optimal Transcoding 

configuration and caching space allocation, respectively, for 

every edge server. Finally, we verify our  solution throughout 

extensive simulat ions. The results indicate that our approach 

achieves significant cost savings compared with the existing 

methods used in content delivery networks. In addition, we 

also find the optimal strategy and its benefits can be accepted 

by a list of system parameters , including the unit cost of 

different resources, the hop distance to the origin server, the 

Zipfile  parameter of users' request patterns, and the settings of 

different versions for one segment. 

 

3. High Performance On-Demand Video Transcoding Using 

Cloud Services :- Video streams, either in form of on-demand 

streaming or live streaming, usually  have to be converted (i.e., 

transcoded) based on the characteristics (e.g., spatial 

resolution) of clients' devices. Transcoding is a 

computationally expensive operation, therefore, streaming 

service providers currently store numerous transcoded 

versions of the same video to serve different types of client 

devices. However, recent studies show that accessing video 

streams have a long tail distribution. That is, there are few 

popular videos that are frequently accessed while the majority 

of them are accessed infrequently. The idea we propose in this 

research is to transcode the infrequently accessed videos in a 

on-demand (i.e., lazy) manner. Due to the cost of maintain ing 

infrastructure, streaming service providers (e.g., Netflix) are 

commonly using cloud services. However, the challenge in  

utilizing cloud services for v ideo transcoding is how to deploy 

cloud resources in a cost-efficient manner without any major 

impact on the quality of video streams. To address the 

challenge, in this research, we present an architecture for on-

demand transcoding of video streams. 

 

4. Costs of a Federated and Hybrid Cloud Environment Aimed  

at MapReduce Video Transcoding :- In this paper we 

investigate the applicability of the federation among several 

Cloud platform, demonstrating that a federated environment 

provides evident benefits despite the costs for the setup and 

maintenance of the federation itself. Also, we propose a new 

solution able to manage resource allocation in  federated 

Clouds where resource requests occur in a dynamic way. We 

adopt such a solution to setup distributed Hadoop nodes of 

virtual clusters for the parallel MapReduce processing of large 

data sets. To increase their capabilit ies, Cloud Providers 

establish a federation relationship, making the Hadoop-based 

Cloud platforms much more performing than in the isolate 

case, adding a further level o f parallelization in service 

provisioning. The results analyzed in the reference use case, 

that is a video transcoding using the MapReduce paradigm in  

a federated fashion, show how the federation costs  in terms of 

delays and overhead are low in comparison with the service 

provisioning costs, and also highlight how federation makes 

the offered Cloud service more streamlined and fast. 

 

VII. CONCLUS ION 

 

New ways for utilizing computational resources can be 

developed using new advances in cloud computing 

technology.  In spite of having unlimited resources in cloud, 

resources cannot be infinite and are limited at some point. The 

limit  depends on the extension of elasticity property 

utilizat ion. The optimizat ion to this is to generate the chunks 

to a limit depending on the nodes available in the cloud. 

Performance of the Hadoop Map reduce framework does not 

depend upon the hardware involved. The performance 

measurement should be improved. Improvement can be 

achieved by focusing on the parameters of fine tuning of 

clusters and their processing complexit ies. Using this Hadoop 

Map reduce framework, v ideo file or stream is split into the 

chunks of 128MB size that can be processed separately  for 

maintaining the efficiency of the data and also the time aspect. 

The proposed algorithm helps in providing the user an fast 

Video Transcoding technique. 
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