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Abstract- Hadoop is a platform for storing and processing big scale data. Hadoop Distributed File System 

(HDFS) handles the storage component and MapReduce conducts the data processing while Yet Another 

Resource Negotiator(YARN) maintains all the resources of the cluster. MapReduce is a programming 

framework for user specified Mapping and Reducing. Key-value pairs created by Mapper are unfiltered and 

repeating, sent to Reducer results in a significant needless data throughput producing bandwidth overdraw. 

In this article, a novel approach called Inner Map Combining(IMC) for Map phase is introduced. The values 

of repeating keys get blended using this process within the Mapper. A successful testing was done in 12 

distinct methods to assess the effectiveness of the algorithm. The test demonstrates that IMC done using 

Default Combiner(DC) of MapReduce is 65 percent more efficient than basic MapReduce program without 

any combiner. This approach may be followed with MapReduce programming for substantially quicker 

calculation.  
Keywords—   Hadoop, MapReduce, Inner Map Combiner, Combiner and Performance Enhancement. 

 

I. INTRODUCTION 

 

 The internet revolution of the 21st century will be chronicled in history because of its reliance on internet 

connection. Every aspect of our everyday lives is now linked to the internet in order to make our lives more 

convenient. However, on the other hand, social media data such as Facebook posts and Instagram photos, corporate 

cloud data such as ERP and IOT data, photos and videos from IoT devices, emails and medical records, etc. are all 

creating a lot of data. Compared to prior years, the pace of growth has been exponential. The vast amount of 

information may be broken down into two groups. Data that has been created at an exponential rate of velocity and 

volume from a variety of sources is known as big data. In the world of big data, Hadoop is the most popular and 

adaptable open source computing paradigm. One of Hadoop's most important features is its programming 

framework, called MapReduce. This two-part MapReduce model [1] is the foundation of the whole framework. It's 

up to the user to customise this function to their individual requirements. i. Map Key, value pairs from Input split are 

used as input for this function, which returns intermediate key, value pairs. Also authored by the user, this reducer 

receives the intermediate key and the related values for that key and merges them together to produce a smaller 

collection of values. iii. Those tiny programmes that make up MapReduce are called MapReduce components. Input, 

Map, Reduce, and Output make up the system. There is no filtering of any kind in the current system after the Map 

Phase. As there may be repeating (key, value) pairs, this adds extra bandwidth requirements for data transit from 

Map to Reduce. The ultimate purpose of this project is to conduct a detailed investigation. To improve Hadoop 

MapReduce's performance, identify the weak points and devise a strategy. Repeating keys are prevented by using 

HashMaps to store each created pair of keys and comparing each new key to an existing key. In the end, putting into 

practise the technique that was recommended. Observe the results and draw conclusions regarding the method's 

effectiveness. The remainder of the document is structured as follows: Section I is devoted to presenting the results 

of an extensive investigation. The suggested model of the system is presented in Section I, Section 1. In Section IV, 

we'll talk about how things went and how they turned out. Finally, section V wraps things off. 
II. RELATEDWORKS 

 

 A lot of effort has been done to improve Hadoop's performance in this region, and the literature will be 

studied. Researchers, academics and developers have all contributed to the field. HDFS is the Hadoop cluster's 

storage management system. There has been a lot of effort put towards improving HDFS's performance. Small file 

processing was the focus of research by Yang Zhang et al. [2]. Multi-pipeline data transmission has been made 

possible by Zhang, H. et al. [3]. A dynamic Data Placement technique was devised by Chia-Wei Lee et al. [4]. A 

multi-dimensional indexing approach based on R trees was presented by Liao, H. et al. [5]. In order to manage its 

resources, Hadoop relies on YARN [6]. This layer of Hadoop is critical to the cluster's overall performance. Shuffle 
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in Hadoop has been introduced as a standalone service by Guo, Y. Bypassing the JVM, Lu, X. and coworkers [8] 

have developed a buffer management technique. The HASTE scheduling technique was developed by Yao Y et al. 

based on task dependence and resource requirements [9]. An adaptive configuration and elastic container were 

developed by Ding, X. et al. MapReduce's performance is the most important factor in determining the total 

performance of a cluster's computation. Limited Node Block Placement Policy was used by Lee, S. et al. [11]. 

(LNBPP). Using the HDFS distributed cache and the resource-aware data insertion technique, Spivak, A. et al. 

constructed an algorithm. Htay T. et al. [14] employed a concurrent container whereas Fan, Y. et al [13] focused on 

the scheduling. MapReduce speed improvement has seen a lot of effort, but relatively little has been done to reduce 

data throughput or crucial filtering between MapReduce stages. There have been several studies using multi-level 

node combiners, including Jeyaraj R. et al [15], Vinutha, D. C. et al [16], and Lee, W. et al [17]. Memory cache is 

used to store intermediate data and combine it before the shuffle part, while the in-node combiner is used to combine 

all the intermediate key generated on a node. This work was motivated by previous efforts in combiner to reduce I/O 

throughput. After the Mapper emitted the intermediate key, all of them sought to reduce the throughput. Identifying 

and addressing this gap was a primary driving force for our project. 

 
III. PROPOSED SYSTEM ARCHITECTURE 

 

Here are some of MapReduce's shortcomings. Then, the measures that may be done to overcome them can be 

identified. 

A. Deficiencies in the Current Model The intermediate keys are generated by the user-defined Map function and sent 

to the user-defined Reduce function by the MapReduce in general. Because there is no filter to check for duplicated 

or repetitive keys, the present mapping method has a major flaw. Keys that are repeated in algorithm 1 of the basic 

mapper do not have any special criteria. These reoccurring keys, as seen in figure 1, result in excessive data 

transmission. More time will be wasted as a consequence. As a result of the mapper function, each node has a 

default combination method in place that is a reducer for reducing key/value pairs. Mapper output must be 

minimised so that repeating keys may be handled before they are sent to storage, hence this is the focus of the 

project. 

 

B. An Internal Map Combiner Model Is Being Developed. 

To see whether a key has already been produced by the mappers, one option is on apply a filter to the data. Mapper 

intermediate keys are identified by using a filter. When a key is recognised as recurring, the linked key's value is 

added to the original value. Figure 2 shows how the number of created intermediate key value pairs will be 

significantly reduced after all of the mappers have completed their mapping in this manner. The intermediate key 

created by the proposed mapper is stored in a HashMap before the output is broadcast. MapReduce's suggested 

mapper function has a technique described in algorithm 2 that may locate and combine the values of recurrent 

intermediate keys inside the mapper. The suggested mapper methodology's logical flow is shown graphically in the 

flowchart 3. 

 

C. Framework of the Suggested Design 

It is indicated in the study that there are two ways to combine data. After the mapper has done creating the 

intermediate key-value pairs, the DC or a tiny reduction has been shown to be particularly efficient at lowering the 

I/O throughput of the mapper [18]. With the new IMC, key-value pairs are combined within the mapper immediately 

after they are formed and before they are written to distributed storage, making it faster and more efficient. Each 

mapper function generates a unique set of key-value pairs in this manner. Because of this, the suggested strategy is 

more time-saving. In the next part, we will illustrate the theory and the importance of the suggested system model 

via implementation and performance analysis. 
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Fig. 2. MapReduce: A Proposed Model 
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IV. RESULTS AND DISCUSSION 

 

This section's primary objective is to prevent any changes to the current Hadoop features and to maximise the 

performance gains offered by the proposed system paradigm. 

 

A. Setting up a test system 

A single-node Hadoop cluster was used as a testbed. An 8-core AMD Bulldozer FX-8350 CPU and 8 GB of RAM 

powered the node. The SATA port on the node provided 6 Gbps of data speed. Windows 10 Pro for Workstation 

2004 was the operating system. Pseudo-distributed Hadoop 3.3.0 running on Java 1.8.226 was implemented. All 

options were left at their factory settings. 

 

B. Workloads and Data Collection 

Data in table I was created by copying and pasting tens of thousands of phrases from the internet, resulting in three 

distinct sets of text. In terms of picking sentences, the data sets are completely distinct from one another. 

 

C. Testing the Code 

 The algorithm was tested in four different ways with three different sets of data. We used the Hadoop 

Cluster's Resource management job information to get an idea of how long it took to complete each task. Four 
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different kinds of word count programmes were used to evaluate the data sets. Traditional Word Count (WC) 

without the use of combiners. That's our suggested method, WC with IMC. The DC in a Traditional WC. The most 

comprehensive Word Counting solution, combining IMC and DC. There were three separate pieces of data. In the 

case of a single file or data set, Containing two distinct text files or two times the amount of data The maximum 

number of text files or data files that may be used is three. 

 

 
The findings of these tests have been surprising and startling, to say the least. The results are shown in Table II. 

During the evaluation, just the algorithm's timing performance was examined; memory and storage needs were not 

examined. 

 

D. Analyzing the Data 

Figure 4 depicts the test findings as a visual representation based on the successful testing and investigations. 
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Table III compares IMC's efficiency to that of Traditional WC, while Table IV compares IMC&DC to only DC 

under various data loads. The test results support these conclusions. Figure 5 shows the time (in milliseconds) 

required by Mapper and Reducer to accomplish the work using various word count programmes with a 1x data load, 

6 shows a 2x data load, and 7 shows a 3x data load. 

 

1) Analysis's conclusions:Figure 8 depicts the overall performance boost that may be achieved by reducing the time 

it takes to accomplish various tasks. 
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Figures 5, 6, and 7 illustrate that the reducer becomes more efficient as the quantity of data increases. Testing 

showed that IMC was able to increase efficiency by 36 percent compared to a DC system with no combiner, and by 

17 percent when IMC was applied with the DC. In all, IMC is over 65 percent more efficient than standard 

MapReduce when implemented with DC, as seen in table V. In order to avoid comparing IMC to DC, we must 

remember that DC is a reduced implementation of the real reducer, whereas IMC is a filtering function. 

 

V. FUTURE SCOPE AND CONCLUSION  
 The foundation of this project is a thorough investigation on how to improve Hadoop's performance. This 

study proposes a novel method for merging the values of repeated keys. Inner Map Combining is the name of the 

new method. Mapper output is created before the data value is mapped in the map method, as the name suggests. An 

array called a HashMap is used in the technique. Successful experiments were done in twelve different ways to 

demonstrate their usefulness and efficiency. IMC was shown to be more than a third more effective than a simple 

combination. When IMC is used in conjunction with the DC, the MapReduce application performs 17 percent better 

than when using simply the Default Combiner. Nearly 65% more efficient than a standard programme, the IMC 

works best with DC. MapReduce and Hadoop's performance may be improved by this approach. 
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