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Abstract— The MapReduce programming model deals with 

large scale data processing is fully based on shuffling and 

sorting the data by exploiting parallel map task and reduce 

tasks. For the performance enhancement, they ignore network 

traffic generated in the shuffle phase by the MapReduce Jobs. 

A hash function is used to partition the intermediate data 

among reduce tasks which is not traffic optimal due to network 

topology and data size connected with each key. In the 

proposed system, we study to reduce the network traffic with 

the help of data partitioning scheme, we consider to aggregate 

data with the same keys before sending them to remote reduce 

tasks. The proposed method named decomposition-based 

distributed algorithm is dealing with the large-scale 

optimization problem for big data application. In a dynamic 

manner, data partition and aggregation is done using online 

algorithm. 
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I. INTRODUCTION 

Hadoop is an open source framework that is used to retrieve 

the data among the large-scale network using simple 

programming models. It is proposed to scale up from single 

server to multiple clients, each offers local computation and 

storage. The core of hadoop consists of a storage part known 

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

part called MapReduce. The Hadoop Distributed File System 

(HDFS) is the primary storage system used by Hadoop 

applications. HDFS is a distributed file system that provides 

high-performance access to data across Hadoop clusters. 

MapReduce has emerged as the most popular computing 

framework for big-data processing due to its parallel 

execution. It has been adopted by leading companies such as 

yahoo, google and facebook, for various big-data applications 

such as machine learning, bio-informatics and cyber security. 

MapReduce has two phases, namely Map and 

Reduce, which is carried out by several Map tasks and 

Reduce tasks. In the Map phase, Map tasks are launched the 

original inputs splits which is converted into an intermediate 

data in the form of Key/Value pairs by parallel execution. 

These key/value pairs are stored on local machine and 

organized into multiple data partition.  In the reduce phase, 

each reduce task fetches its data partition from all map tasks 

to generate the final result. There is a shuffle phase between 

map and reduce phase. The data produced by map phase are 

ordered, partitioned and transferred to the appropriate local 

machines. By combining all map tasks to all reduce tasks can 

cause   great volume of network traffic.  

The MapReduce is an approach that collects data in 

a network. Sorting and Shuffling the data are the easiest way 

of data transferring by using Key/ Value   pairs.   The cost of 

delivering a certain amount of traffic over a network link is 

evaluated by product of data size and link distance. To 

minimize the total network traffic cost of mapreduce jobs by 

jointly considering aggregator placement and intermediate 

data partition. For  example , in Online shopping  website 

during festivals they provide offers for all the products, 

multiple clients arrives to the website for the offers of the 

particular product at that time if that so there will be a server 

crash or an error or page reload occurs due to limited capacity 

of the server. To overcome this it distributes the client if 

overhead happens so that the particular client gets service 

from other proxy servers. Let us consider if the capacity of 

the server or the capacity to access the server at a time is 1000 

when this capacity of access increase leads to crash or error 

so this paper proposed that if the current server is engaged 

then that request received from server will be redirected to the 

next server in the cluster and that server will take care of the 

request. The server will be placed in an cluster form. 

In this paper data partition and aggregation for a 

Mapreduce jobs with an objective that is to minimize the total 

network traffic. The proposed approach named 

decomposition based distributed algorithm for big data 

applications by decomposing the large-scale problem into 

several sub-problems that can be solved in parallel manner. 

An online algorithm is designed to deal with the data partition 

and aggregation in parallel manner. We can share the network 

region due to high availability of user in a particular region of 

server. At the time of overhead we can share the network 

region to unsophisticated network for accessing and 

retrieving the needed data. Finally, extensive implementation 

results demonstrate that our proposals significantly reduce 

network traffic cost, sharing the data and improve the 

performance of the network. 

II. RELATED WORK 

In existing system, we use a Map Reduce algorithm to solve 

the Entity Resolution problem for a huge collection of entities 

with multiple keys. The algorithm uses here is combination-

based blocking and the load-balanced matching. The 

combination-based blocking uses the multiple keys to sort out 

necessary entity pairs for future matching. The load-balanced 

matching evenly distributes the required similarity 

computations to all the reducers in the matching step so as to 

remove the bottleneck of skewed matching computations for 

a single node in a Map Reduce framework. 

The effectiveness and scalability of Map Reduce-

based implementations of complex data-intensive tasks 

depend on an even redistribution of data between maps and 

reduce tasks. In the presence of skewed data, sophisticated 

redistribution approaches thus become necessary to achieve 

load balancing among all reduce tasks to be executed in 
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parallel. For the complex problem of entity resolution, we 

evaluate two approaches for such skew handling and load 

balancing. The approaches support blocking techniques to 

reduce the search space of entity resolution, utilize a 

preprocessing Map Reduce job to analyze the data 

distribution, and distribute the entities of large blocks among 

multiple reduce tasks. The evaluation on a real cloud 

infrastructure shows the value and effectiveness of the 

proposed load balancing approaches. In this paper, we 

propose and evaluate two effective approaches for handling 

load balancing and network traffic cost. 

Note that MR’s inherent vulnerability to load 

imbalances due to data skew is relevant for all kind of 

pairwise similarity computation, e.g., document similarity 

computation and set-similarity joins. Such applications can 

therefore also benefit from our load balancing approaches 

though we study MR-based load balancing in the context of 

ER only. The actual execution of an MR program (also 

known as job) is realized by an MR framework 

implementation such as Hadoop. An MR cluster consists of a 

set of nodes that run a fixed number of map and reduce 

processes. For each MR job execution, the number of map 

tasks (m) and reduce tasks (r) is specified. Note that the 

partition function part relies on the number of reduce tasks 

since it assigns key-value pairs to the available reduce tasks. 

Each process can execute only one task at a time. After a task 

has finished, another task is automatically assigned to the 

released process using a framework-specific scheduling 

mechanism. 

As we will see, the map function may generate 

multiple keys per entity if this entity is supposed to be 

processed by multiple reduce tasks for load balancing. 

Finally, the reduce phase performs the actual ER and 

computes match similarities between entities of the same 

block. Since the reduce phase consumes the vast majority of 

the overall runtime (more than 95% in our experiments), our 

load balancing strategies solely focus on data redistribution 

for reduce tasks.  

III. IMPLEMENTATION OF MAP REDUCE JOBS 

Mapreduce is a model that is based on the programming of 

two primitives are Map function and the Reduce function. 

The map function process the key/value pair (k,v) and 

produces the set of intermediate key/value pairs(k1’,v1’). 

These pairs are merged and sorted on the mediate key k’ and 

provides input to the reduce function. These Mapreduce uses 

the distributed system consist of master and slave process. 

The master will splits the input and then handover the request 

to the slave to process the given input easily. These master 

schedules the map task by taking the data locality. Then the 

output of the map task is given as the input to the reduce task. 

Entities with the same intermediate key should be assign to 

the same reducer for the correctness of the execution.  All the 

key/value pairs given partition are sorted and sent to the 

corresponding workers with corresponding reduce task to 

execute. As the result the amount of traffic occurs in the 

shuffle phase is reduced. 

In this session, considered the mapreduce job on a 

large clusters of set of N node. dₓy denotes the distance 

between two nodes x and y, which denotes the cost of 

delivering the unit data. When the job is executed two types 

of task map task and reduce task are created. The map and 

reduce task is denoted by M and R respectively, which 

already placed on the machines. The input data are divided 

into independent chunks that are processed by map task in 

parallel. Then P denotes the set of keys capacity of Key /value 

pairs with key p € P generated by mapper I € M.  

A set of δ aggregators are available to the 

intermediate result before sending it to the reducer. These 

aggregator can be kept on any machine, and one is enough for 

data aggregation on each machine if adopted. The data 

reduction ratio of an aggregator is represented by α, which 

can be obtained via profiling before job execution. Fig. 1 

shows the Mapping function on two nodes 

 
Fig. 1: Mapping function on two nodes 

IV. DISTRIBUTED ALGORITHM DESIGN 

Initially the node is set into the available accessing request set 

into t and limit is starting from 1. It is a non-negative value to 

make the arbitrary value is non-negative. T is the exceeded 

request from client to the same node, it is solved distributively 

in a parallel manner by using MapReduce approach. Then 

update the corresponding request response with the gradient 

approach. The request is set to multiple client nodes. 

A. Algorithm 1 Distribute Algorithm 

1) set t = 1, and 𝑣𝑗
𝑝

  j (j 2 A; p 2 P) to arbitrary nonnegative 

values; 

2) for t < T do 

3) distributively solve the subproblem SUB DP and SUB 

AP on multiple machines in a parallel manner; 

4) update the values of 𝑣𝑗
𝑝

 with the gradient method and 

send the results to all subproblems; 

5) set t = t + 1; 

6) end for 

Notations Description 

t Time slot 

𝑣𝑗
𝑝
 Lagrangian mulitiplier 

j Node 

p process 

P A set of intermediate keys 

A A set of nodes in aggregation layer 

T Multiple clients 

DP Data partition 

AP Aggregator placement 

Table 1: Notions and Variables 

V. DATA PARTITION AND AGGREGATION 

Data partitioning is the process of logically and physically 

partitioning data into segments that are more easily 
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maintained or accessed. Partitioning of data helps to improve 

scalability, optimize performance, and reduce contention and 

utility processing. Data aggregation is a type of data and 

information mining process where the data is searched and 

gathered to achieve specific business objective. 

Data partitioning in mapreduce works in processing 

a input dataset. The partition phase takes place between the 

map phase and reduce phase. A practitioner partitions the 

key-value pairs of intermediate Map-outputs. It partitions the 

data using a user-defined condition, which works like a hash 

function. The total number of partitions is same as the number 

of Reducer tasks for the job. The practitioner task accepts the 

key-value pairs from the map task as its input. Partition 

implies dividing the data into segments. The input key-value 

paired data can be divided into some parts based on the 

criteria. 

Data aggregation in mapreduce works by combining 

the inputs from the output of the map task. It takes the key 

and value pair from the intermediate local machines where 

the data with the dame entities assign with the same key and 

those should be aggregated and send to the same receiver. 

Fig. 2 represents the data partition and aggregation 

 
Fig. 2: Data partitioning and aggregation 

VI. TRACE THE NETWORK TRAFFIC 

Distributed algorithm can be applied in practice using real 

trace in a cluster consisting of 5 virtual machines with 1GB 

memory and 2 GHz CPU. Our network topology is based on 

three tier architecture an access tier, an aggregation tier and a 

core tier. The access tier ia made up of cost effective Ethernet 

switches connecting rack VMs. The access switches are 

connected via Ethernet to a set of aggregation switches which 

in turn are connected to a layer of core switches. An inter-

rack link is the most contentious resource as all the VMs on 

other racks. 

 
Fig. 3: Network traffic in shuffle phase 

To reduce the network traffic, the data will be loaded 

and then the current page request is handover to another 

available server. The server is processing the proxy request 

by using Online Algorithm. Network traffic cost is reduced in 

this algorithm. In Hadoop environment, there is an advantage 

of 3V properties. Compared to simulation its an 

implementation work. Fig. 3 shows the network traffic 

generated in the shuffle phase.  

VII. ONLINE ALGORITHM DESIGN 

The online algorithm is used here for managing the resources 

to the multiple client nodes. The data partition and 

aggregation is implemented by the one shot problem 

optimization. The client current request is shared into another 

server which is free in the cluster. 

1) t = 1 and t^ = 1; 

2) solve the OPT ONE SHOT problem for t = 1; 

3) while t < T do 

4) if ∑ ∑ 𝐶𝑡
𝑝

𝑝∈𝑃
𝑡
𝑇=𝑡^ (T) > γCM(t)  then 

5) Solve the following optimization problem:  

min∑ 𝐶𝑝(𝑡)𝑝∈𝑃  for time slot t 

6) if the solution indicates a migration event then 

7) conduct migration according to the new solution 

8) ^t = t; 

9) update 𝐶𝑀(t); 

10) end if 

11) end if 

12) t = t + 1; 

13) end while 

Notations Description 

T Time slot 

𝑣𝑗
𝑝
 Lagrangian mulitiplier 

j Node 

p process 

P A set of intermediate keys 

Ct
p Cost of time for a process 

T Multiple clients 

CM(t) Total migration cost at time slot t 

t^ Reverse of time slot t 

Table 2: Notions and Variables 

This algorithm shows at the time of overhead it 

shares network region to other network region which is free 

if the server is busy it handover the corresponding request to 

other proxy server. Fig. 4 represents the system architecture 

 
Fig. 4: System Architecture 
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VIII. MINIMIZATION TRAFFIC COST AND DATA SHARING 

As the server is busy it redirects to other proxy server so the 

client need not wait for long time for the response. The server 

which is engaged with other client request sends the proxy 

request to other server like sharing the network region at 

backend. 

It provides large scale formulation and reduce the 

traffic efficient by using data partition and aggregation in 

dynamic manner and it also reduces the server load. It solve 

the problem on multiple machines. Finally, the cost is 

minimized due to sharing the data to the network. 

IX. CONCLUSION AND FUTURE WORKS 

In this paper, it completely deals with the large scale data 

processing to reduce the network traffic arise in the website. 

By using bigdata, we design a distributed algorithm which 

solve the problem on multiple machine by decomposing 

original problem into several sub problem that can be solved 

in parallel manner. We propose a three-layer model for this 

problem and formulate it as a mixed-integer nonlinear 

problem, which is then transferred into a linear form that can 

be solved by mathematical tools. And the online Algorithm is 

used for request handling which is done in dynamic manner. 

Future work is focus on to increase the performance of the 

network and by improve the data sharing by using different 

algorithms. Even this paper can be improved by increasing 

the speed of transmitting the data from server to the client. 
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