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Abstract— Hadoop is open source implementation engine to 

handle single point of failure problems occurred in Hadoop 

job management (Master node), Distributed Map Reduce 

Engine for Hadoop exists to handles the drawback of failure 

of master node. System proposed about a standby master 

node which is synchronized with active master node and 

receiving incremental updates from active master node. 

Dominant issue in existing system is that if after completion 

of synchronization, active master fails immediately then 

standby node will not know until next synchronization due 

to which task updates will be lost on active master and 

standby node will also wait for next synchronization cycle 

due which switching latency will increase.  In this paper, we 

propose scheme in which standby master node keeps 

sending Heartbeat message to Active master node in order to 

detect failure. When active master node stops responding to 

that message, standby master node comes to know that 

master node has failed. Then, switching will takes place 

from active master to standby node and standby node will 

start acting as active node. We have also analysed the effect 

of faster synchronization cycle between active and standby 

node.                 
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I. INTRODUCTION  

Cloud computing model[1] enable ubiquitous, convenient 

network access to the shared pool of configurable 

computing resources for example application, networks, 

servers, storage and services that rapidly provision and 

released with minimal management effort or service 

provider interaction. With dramatic up surging of the cloud 

computing applications and business. In the past years, 

Hadoop[2] thanks to its open source implementation, has 

become the de facto engine enabling the current cloud 

computing. For example, large businesses such as Yahoo!, 

Facebook, Amazon and HP all adopt Hadoop as the 

foundation in their cloud computing service to billions of 

customers. Hadoop was first developed by Yahoo! and then 

released as open source to the public. It has been evolving 

from its first version into today’s the second version 

released in 2012. One way that cloud computing is able to 

scale up and down easily is through a programming model 

called Map Reduce. In Hadoop, the Map Reduce model has 

a master node that receives user jobs, and then breaks them 

into a number of tasks and delegates (maps) the tasks to 

other slave computing nodes. The master also assigns other 

nodes to merge the pieces of completed computations of the 

task from the mappers back into integrated pieces (and 

eventually into the completed job). These slave nodes are 

called reducers. Map Reduce is highly (I) Flexible it can 

work on large tasks that require large amounts of mappers 

and reducers. (II) Scalable it can process a small number of 

user jobs as well as a huge number of user. (III) fault-

tolerant for tasks if a mapper or reducer fails, then the 

master can still complete the job by re-delegating the task of 

the failed node to another node. peer networks e.g. 

BitTorrent. The distributed peer-to-peer networked master 

nodes now allow for multiple masters to manage one 

MapReduce user job, or at least are aware that it exists. 

Therefore, in the event that one master node goes down, 

there will be at least one more master node still available 

and running for the same user job that can take over the job 

management duty for the failed master node.  

II. BACKGROUND AND RESEARCH MOTIVATION 

Hadoop MapReduce Engine Architecture Fig.1 shows the 

framework architecture of MapReduce. There are two key 

components in the architecture [8]: master node (a 

jobtracker) and slave nodes (a tasktracker). A user job is 

decomposed (mapped) into a number of tasks by the 

MapReduce engine at the master node d those tasks are 

dispatched to the remote slave nodes that are close to the 

interesting data. The JobTracker managing the user job at 

the master node tracks the status and progress of all tasks of 

the job with the heartbeats from/to the TaskTrackers at the 

slave nodes that manages the tasks. After all tasks are 

finished, the JobTracker condenses (reduces) the returned 

task results into a final result and returns to the user. 

 
Fig. 1: MapReduce Architecture

 [8] 

Here fault tolerance is for tasks i.e if a mapper or 

reducer fails, then master will be able to complete the job by 

re-assigning the of failure node to some another node. But 

there is another major issue been occurred in current 

Hadoop Map reduce architecture that can degrade the 

perform of the system i.e – the master. If mater itself fails its 

managed user jobs are not able to complete because there is 

currently no redundancy for master node. So, to address the 

Single Point of Failure (SPOF) issue on master node of Map 

Reduce engine existing paper proposes fault tolerance 

architecture for master node in Map Reduce by employing 

the distributed networked master nodes now allow for 

multiple masters to manage one Map Reduce user job, or at 

least are aware that it exists. Therefore, in the event that one 
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master node goes down, there will be at least one more 

master node still available and running for the same user job 

that can take over the job management duty for the failed 

master node. 

This system talked about a standby master node 

which is synchronized with active master node and 

receiving incremental updates from active master node the 

issue in existing system is if after completion of 

synchronization active master fails immediately then 

standby node will not be knowing until next synchronization 

due to which task updates will be lost on active master and 

standby node will also wait for next synchronization cycle 

due which switching latency will increase.  

In this paper we propose scheme to reduce 

switching latency between active and standby master nodes 

as aforementioned and also check the effect of faster 

synchronization cycle between active and standby node. The 

detail about our scheme is in section3.  

III. DESIGN 

A. Conceptual Architecture  

The distributed MapReduce engine consists of a group of 

physically distributed nodes that collectively serve together 

as a master network as shown in Fig.2 A user job will be 

managed by more than one node in this master network. The 

master nodes of a user job synchronize their images of the 

job. But at one time, only one master node serves as the 

active master node for the job. Namely, the tasks of the job 

only communicates to one mater node—-the active master 

node. When the active master node, fails, the standby master 

node can detect the failure with the heartbeats. 

 
Fig. 2: Distributed MapReduce Architecture 

B. Job Image Synchronization 

To guarantee the job continuity in the event of failure of the 

active master node, the master nodes of a job must have the 

same job images. The approach, which is adopted here, is to 

have the tasks communicate their active master node only, 

but this requires the synchronization of job images among 

the master nodes. Here we use an Incremental 

synchronization scheme with light cache. The active master 

node only sends the incremental update that is the difference 

from the last update to its peer master nodes. To guarantee 

the reception of the updates, the active master has to be 

acknowledged by the peer masters.  

C. Active Master Switching 

Every node in the network knows its nearby node by its 

node id’s that is allotted at time of network formation (i.e IP 

address). So, in order to check active master is alive or not 

standby master node keeps on sending Heartbeat message to 

Active master node. When active master stop responding 

that messages, standby master node consider it as failure of 

active master and switching will takes place to standby that 

will start acting as active.  

IV. EVALUATION 

We have evaluated the distributed MapReduce solution 

implemented on MapReduce. The evaluation focus is on the 

switching latency, Data loss and the incurred network traffic 

overhead. We first present the evaluation platform and 

methodologies, and then discuss the evaluated metrics and 

the experiment results. 

A. Platform and Methodologies 

The evaluation was carried out on a Hadoop cloud 

consisting of virtual machines. Setup LAN with multiple 

computers with Ubuntu-Linux, Installed with single node 

Hadoop and configure it into multinode. We set the master 

synchronization cycle as the five times of the task update 

cycle. The short-term cache duration on the task nodes was 

then linked to the synchronization cycle in settings. Namely, 

the task nodes cached the last five updates locally. The IP 

address of each node was used as the node ID. We 

configured each master network to contain only two master 

nodes (i.e. one active and the other standby). With the 

preference that master nodes should be separated in different 

networks if possible, the active master nodes were basically 

in the network of 192.168.0.0 and the standby master nodes 

were in 192.168.1.0 but we have setup in same network.  

1) Metrics and Results 

Our evaluation focused on these metrics i.e switch latency, 

Data Loss and network overhead. The evaluation result of 

three metrics in Existing work and proposed work is been in 

below table i.e. in TableI. 

2) Switch latency:  

This metric refers to the time from a failure of an active 

master to a new active master takes over the job 

management with its tasks. To avoid the error incurred by 

the system time difference between two host machines, we 

rather limited this experiment into only one network, namely 

both the active and the standby master nodes are in the same 

network on the same host machine. 

3) Data Loss:  

In proposed work we have reduced synchronization cycle to 

five tasks, which results decrease in data loss i.e. maximum 

possible task loss would be five only which was ten in 

current system. 

4) Network Overhead:  

This metric measures the overhead of network traffic 

incurred by formation of the master network, 

synchronization and active master switch. It should grow 

along with the size of the master network because more 

copies of a message have to be sent in synchronization and 

master switch. Overall, this proposed scheme result in 

increased overhead due increase is synchronization cycle, 

but from other aspects this Increase is acceptable. 

 



Fault Tolerant Distributed MapReduce Engine 

 (IJSRD/Vol. 3/Issue 04/2015/336) 

 

 All rights reserved by www.ijsrd.com 1440 

Metric 
Existing 

Result 

Proposed Scheme 

Result 

Latency 0.51 0.40 

Data Loss 8.3% 3.1% 

Network 

Overhead 
0.5 μs 0.7 μs 

Table I: Evaluation Results 

Graphical Analysis of result is shown in figure3, 

which contains the comparison of existing latency and 

latency scenario after the implementation of proposed 

Scheme. 

 
Fig. 3: Comparison of Latency 

Similarly here, in figure 4, contain comparison of 

existing network overhead and overhead after 

implementation of proposed scheme, it is been affected as 

network traffic will increasing by continues task update 

cycle. 

 
Fig. 4: Comparison of Network Overhead 

V. CONCLUSION 

The current work addresses the problem of single point of 

failure in distributed systems in order to handle this SPOF a 

standby active node is introduced, but the switching between 

the active and standby node results into higher switching 

latency. Also, in worst case scenario, if the active node gets 

failed right after the synchronization cycle than standby 

node will be up only at start of next synchronization cycle. 

Which will result into unnecessary delay So, Throughput 

can be increased by decreasing switching latency and delay. 

To reduce this switching latency and delay between active 

and standby master nodes the heartbeat messages from 

standby node to active node would be sent to detect failure 

in between synchronization cycles, thereby reducing the 

detection time of failure. Also the effect of faster 

synchronization cycle between active and standby node is 

checked. 
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