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Abstract---Now-a-days the data has become bigger because 

of E-commerce and Social Networking sites. So, there is a 

need to handle such big data and it has to be analyzed in 

such a way that it can produce some useful information 

which can be used in some kind of decision making. 

MapReduce framework has emerged as one of the most 

widely used parallel computing platforms for processing 

data on terabyte and petabyte scales. Users specify a map 

function that processes a key/value pair to generate a set of 

intermediate key/value pairs, and a reduce function that 

merges all intermediate values associated with the same 

intermediate key. Today Map Reduce has been used daily at 

companies such as Yahoo!, Google, Amazon, and Facebook, 

and adopted more recently by several universities, it allows 

for easy parallelization of data intensive computations over 

many machines. There are many algorithms for retrieving 

the information using MapReduce like Sorting, Searching, 

TF-IDF, BFS, and Page-Rank etc Hadoop is a distributed 

file system where files can be saved with replication. It 

provides high fault tolerance and reliability. Moreover, it 

provides an implementation of MapReduce programming 

model. Hadoop can work directly with any distributed file 

system which can be mounted by the underlying OS. 

Hadoop-MapReduce can handle huge amount of data. 

Scalability is a matter of concern for a long time. Same is 

true for semantic web data. We can store huge amount of 

semantic web data in Hadoop clusters built mostly by cheap 

commodity class hardware and still can answer queries fast 

enough. The aim of this survey is improving the 

performance of parallel query processing using MapReduce. 

I. INTRODUCTION 

In this modern era, analysis of increasingly large amount of 

data is central to many enterprises’ day-to-day operations 

and revenue generation. Today, even small enterprises are 

collecting terabytes of data. Analyzing that data in an 

effective and efficient manner can be key to their success. 

Various systems have been developed mainly by the 

industries to support Big Data analysis, including Google’s 

MapReduce [1], Yahoo’s PNUTS [4], Microsoft’s SCOPE 

[5], LinkedIn’s Kafka [8] and  also, several companies, 

including Facebook [9] have contributed to Apache Hadoop 

(an open-source implementation of Map Reduce) and its 

eco-system. 

Map Reduce has become the most popular 

framework for large-scale processing and analysis of vast 

data sets in clusters of machines, mainly because of its 

simplicity. With MapReduce, the developer gets various 

cumbersome tasks of distributed programming for free 

without the need to write any code; indicative examples 

include machine to machine communication, task 

scheduling to machines, scalability with cluster size, 

ensuring availability, handling failures, and partitioning of 

input data. Moreover, the open-source Apache Hadoop 

implementation of MapReduce has contributed to its 

widespread usage both in industry and academia [9]. 

Scope of this Survey: The aspect of this survey is huge 

coverage of existing work for analytical query processing 

using MapReduce and Hadoop. Also, to provide clear 

overview to new researchers who are unfamiliar with 

MapReduce and Hadoop. This survey also includes already 

alive knowledge for the veteran researchers in a meaningful 

way.  

II. MAP REDUCE AND HADOOP BASICS 

  MapReduce: A.

MapReduce is a software framework for processing 

largedata sets in a distributed fashion over several 

machines.  

There are two functions which are used in MapReduce.  

1) Map Function 

2) Reduce Function 

Map function is handled by Mappers and Reduce function is 

handled by Reducers. 

1) Work of Mappers and Reducers: The Mapper has a map 

method that transforms input (key, value) pairs into any 

number of intermediate (key, value) pairs. 

The Reducer has a reduce method that transforms 

intermediate (key, value) aggregates into any number of 

output (key, value) pairs. 

 

Fig. 1: MapReduce Architecture [10] 
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2) Data flow beyond two key pieces (maps and reduces):  
Input reader – divides input into appropriate size splits 

which get assigned to a Map function.  

 Map function – maps file data to smaller, intermediate 

<key, value> pairs 

 Partition function – finds the correct reducer: given the 

key and number of reducers, returns the desired 

Reduce node  

 Compare function – input for Reduce is pulled from 

the Map intermediate output and sorted according to 

this compare function  

 Reduce function – takes intermediate values and 

reduces to a smaller solution handed back to the 

framework  

 Output writer – writes file output 

 Hadoop: B.

Hadoop is a software framework for distributed processing 

of large datasets across large clusters of computers. Hadoop 

is an open-source implementation for Google MapReduce. 

Hadoop is based on a simple data model; any data will fit on 

it. 

Hadoop framework consists of two main layers: 

 • Distributed file system (HDFS)  

 •  Execution engine (MapReduce) [6]. 

The Hadoop distributed file system (HDFS) is a distributed, 

scalable, and portable file-system written in java for the 

Hadoop framework. 

There is a HDFS architecture for hadoop. 

 
Fig. 3: HDFS-Data Placement and Replication [6]. 

 
Fig. 4: Hadoop for Multi Node Cluster [7] 

Hadoop is generally used for the single node and Multi 

Node cluster. In single node, Hadoop processes will run on 

single Machine and in Multi Node, Hadoop cluster includes 

a single master and multiple worker nodes. The master node 

consists of a Job Tracker, Task Tracker, Name Node and 

Data Node. A slave or worker node acts as both a Data Node 

and Task Tracker, though it is possible to have data-only 

worker nodes and compute-only worker nodes. Hadoop 

requires Java Runtime Environment (JRE). 

  Mapreduce: Hadoop Execution Layer: C.

 Job tracker knows everything about submitted jobs 

 Divides jobs into tasks and decides where to run each 

task. 

 Continuously communicating with task trackers 

 Task trackers execute tasks (multiple per node) 

 Monitors the execution of each task 

 Continuously sending feedback to Job tracker 

 MapReduce is master-slave architecture: D.

 Master: Job Tracker 

 Slaves: Task Trackers (100s or 1000s of task 

trackers) 

 Every data node is running a task tracker 

 
Fig. 5: Execution Layer of Hadoop MapReduce [6] 

III. DIFFERENT ALGORITHMS FOR MAPREDUCE 

There are many algorithms which are used in MapReduce 

for reducing some complex things in easy manner. 

 Sorting Algorithm:  A.

Sort: Inputs 

 A set of files, one value per line. 

 Mapper key is file name, line number 

 Mapper v a l u e  is the contents of the line 

How to Algorithm Works? 

Takes advantage of reducer properties: 

(Key, value) pairs are processed in order by key; reducers 

are themselves ordered: 

 Mapper: Identity function for value (k, v) _ (v, _) 

 Reducer: Identity function (k’, _) -> (k’, “”) 

Sort: The Trick 

(Key, value) pairs from mappers are sent to a particular 

reducer based on hash (key). 

http://en.wikipedia.org/wiki/JRE
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• Must pick the hash function for your data such that k1 < 

K2 => hash (k1) < hash (K2). 

Final Thoughts on Sort: Used as a test of Hadoop’s raw 

speed. 

 Searching Algorithm: B.

Search: Inputs 

 Mapper key is file name, line number. 

 Mapper value is the contents of the line. 

 Search pattern sent as special parameter. 

How to Algorithm Works? 

• Mapper: 

– Given (filename, some text) and “pattern”, if “text” 

matches “pattern” output (filename, _) 

• Reducer: 

– Identity function. 

Search: An Optimization 

 Once a  file is found to be interesting, we only need 

to mark it that way once. 

 Use Combiner function to fold redundant (Filename, _) 

pairs into a single one. 

 Reduces network I/O 

 Indexing Algorithm C.

  A set of files containing lines of text 

 Mapper key is file name, line number. 

 Mapper value is the contents of the line. 

Inverted Index Algorithm: 

 Mapper:  For each word in (file, words) Map to 

(word, file). 

 Reducer: Identity function. 

Index: MapReduce 

Map (pageName, pageText): 

For each word w in pageText:       

emitIntermediate (w, pageName); 

Done 

Reduce (word, values): 

For each page name in values: 

AddToOutputList (pageName); 

Done 

EmitFinal (FormattedPageListForWord); 

IV.  LIMITATIONS AND BENEFITS 

 Limitations: A.

 Cannot control the order in which the maps or reductions 

are run. 

 For maximum parallelism, you need Maps and Reduces 

to not depend on data generated in the same Map Reduce 

job (i.e. stateless). 

 A database with an index will always be faster than a 

Map Reduce job on non-indexed data. 

 Reduce operations do not take place until all Maps are 

complete (or have failed then been skipped). 

 General assumption that the output of Reduce is smaller 

than the input to Map; large data source used to generate 

smaller final value. 

 Benefits B.

1) Scalable:  

Hadoop is a highly scalable storage platform, because it can 

store and distribute very large data sets across hundreds of 

inexpensive servers that operate in parallel. Unlike 

traditional relational database systems (RDBMS) that can't 

scale to process large amounts of data, Hadoop enables 

businesses to run applications on thousands of nodes 

involving thousands of terabytes of data. 

2) Cost effective: 

 Hadoop also offers a cost effective storage solution for 

businesses' exploding data sets. The problem with traditional 

relational database management systems is that it is 

extremely cost prohibitive to scale to such a degree in order 

to process such massive volumes of data. In an effort to 

reduce costs, many companies in the past would have had to 

down sample data and classify it based on certain 

assumptions as to which data was the most valuable. The 

raw data would be deleted, as it would be too cost-

prohibitive to keep.  

3) Flexible: 

Hadoop enables businesses to easily access new data 

sources and tap into different types of data (both structured 

and unstructured) to generate value from that data. This 

means businesses can use Hadoop to derive valuable 

business insights from data sources such as social media, 

email conversations or click stream data. In addition, 

Hadoop can be used for a wide variety of purposes, such as 

log processing, recommendation systems, data warehousing, 

and marketing campaign analysis and fraud detection. 

4) Fast: 

Hadoop’s unique storage method is based on a distributed 

file system that basically ‘maps’ data wherever it is located 

on a cluster. The tools for data processing are often on the 

same servers where the data is located, resulting in much 

faster data processing. If you’re dealing with large volumes 

of unstructured data, Hadoop is able to efficiently process 

terabytes of data in just minutes, and petabytes in hours. 

5) Resilient to failure:  

A key advantage of using Hadoop is its fault tolerance. 

When data is sent to an individual node, that data is also 

replicated to other nodes in the cluster. The MapReduce 

distribution goes beyond that by eliminating the NameNode 

and replacing it with a distributed No NameNode 

architecture that provides true high availability. When it 

comes to handling large data sets in a safe and cost-effective 

manner, Hadoop has the advantage over relational database 

management systems, and its value for any size business 

will continue to increase as unstructured data continues to 

grow. 
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V. OPPORTUNITIES FOR FUTURE WORK 

As a large parallel processing framework, Map Reduce has 

brought new enthusiasm. MapReduce is very well for its 

scalability, flexibility and fault tolerance. Most of this 

research is ongoing, and there will likely be significant 

improvements to the MapReduce framework as well as 

extensions to MapReduce paradigm for distributed and 

parallel computing. In this survey, we also discussed about 

the algorithms that will be helpful to implement the 

MapReduce algorithm as well as extend Map Reduce for big 

data concentrated application. This Survey provides the way 

of analysis to the skills and basis for further experiments and 

Research. 
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