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 Abstract: A big data generally refers to large scale distributed data processing applications that operate on 

exceptionally large amount of data.Google’s MapReduce and Apache’s Hadoop, its open-source implementation, 

are the defacto software systems for big-data applications. The map-reduce framework frequently generates large 

number of intermediate data’s. Normally, we can combine the process of big data applications into map reduce for 

accessing more number of processes at a time. This map reduce framework uses two types of schemes. They are 

map cache and reduce cache. These caching schemes are to aviod the duplicate computation of same tasks.To 

increase the speed up of processing and also to avoid the generation of redundant numbers as indexes it is necessary 

to move onto the proposed system. In order to increase the processing speed,here in this paper introduced the 

weighted round robin scheduling algorithm. And also introduced Hash map Index algorithm for efficient indexing of 

data without duplication.  

 

Index Terms: Big-data, Map Reduce, Hadoop, Caching, Hash indexing, WRR scheduling algorithm 

 

1. INTRODUCTION  

1.1BIG DATA 

Big Data is the ocean of information we swim in every 

day –vast zetabytes of data flowing from computers, 

mobile devices, and machine sensors. Big data is a 

buzzword, or catch-phrase, used to describe a massive 

volume of both structured and unstructured data that is 

so large that it's difficult to process using traditional 

database and software techniques. In most enterprise 

scenarios the data is too big or it moves too fast or it 

exceeds current processing capacity. Data today comes 

in all types of formats. Structured, numeric data in 

traditional databases. Information created from line-of-

business applications. Unstructured text documents, 

email, video, audio, stock ticker data and financial 

transactions. Managing, merging and governing 

different varieties of data is something many 

organizations still grapple with. Variability. In addition 

to the increasing velocities and varieties of data, data 

flows can be highly inconsistent with periodic peaks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure1: Big Data 

 

1.2HADOOP 

Hadoop uses Hadoop Distributed File System (HDFS) 

which is distributed file system, used for storing large 

data files. Each file isdivided into numbers of blocks 

and replicated for fault tolerance. HDFS cluster is based 

on master/slave architecture. Name Node work as 

master which manages and store the file system 

namespace and provide access to the client. The slaves 

are number of Data Nodes. HDFS provides a file 

system name space and allows user data to be stored in 

files. File is divided into number of block; size of block 

is normally 64MB which is too large.The default 
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placement of Hadoop does not consider any data 

characteristics during placement. If related files are kept 

in same set of data nodes, the access latency and 

efficiency will be increased. 

 

1.3 MAP REDUCE 

Map Reduce is a programming model for processing 

massive datasets on distributed clusters such as Hadoop 

Large datasets are split into blocks and are then 

processed by the data nodes in parallel. Hadoop Map 

Reduce is a software framework for easily writing 

applications which process vast amounts of data (multi-

terabyte data-sets) in-parallel on large clusters 

(thousands of nodes) of commodity hardware in a 

reliable, fault-tolerant manner. 

A Map Reduce job usually splits the input data-set 

into independent chunks which are processed by the 

map tasks in a completely parallel manner. The 

framework sorts the outputs of the maps, which are then 

input to the reduce tasks. Typically both the input and 

the output of the job are stored in a file-system. The 

framework takes care of scheduling tasks, monitoring 

them and re-executes the failed tasks. 

MapReduce gains popularity for its simple 

programming interface and excellent performance when 

implementing a large spectrum of applications. Since 

most such applications take a large amount of input 

data, they are nicknamed “Big-data applications”. Input 

data is first split and then feed to workers in the map 

phase. Individual data items are called records. The 

MapReduce system parses the input splits to each 

worker and produces records. 

 

2. RELATED WORK 

In Dache, tasks submit their intermediate results to 

the cache manager. A task, before initiating its 

execution, queries the cache manager for potential 

matched processing results, which could accelerate its 

execution or even completely saves the execution. A 

novel cache description scheme and a cache request and 

reply protocols are designed. They implemented Dache 

by extending the relevant components of the Hadoop 

project . 

Dache significantly improves the completion time 

of MapReduce jobs and saves a significant chunk of 

CPU execution time.Dache requires only a slight 

modification in the input format and task management 

of the MapReduce framework, and applications need 

only slight changes in order to utilize Dache. 

They implemented Dache in Hadoop. Testbed 

experiments showed that it can eliminate all the 

duplicate tasks in incremental MapReduce jobs and 

doesn't require substantial changes to the application 

code hence improving the overall performance of 

Hadoop.Dache implemented as 

 Map Cache 

 Reduce Cache  

 Cache manager 

 

MapReduce tasks, which is not the best way to 

explore the cache hierarchy and task parallelism 

existing in many multi-core based commodity clusters. 

Hadoop requires both key and value objects to 

implement the Hadoop Writable interface to support 

serialization and deserialization, causing extra objects 

creation and destroy overhead as well as memory 

footprint. 

Dache identifies the source input from which a 

cache item is obtained, and the operations applied on 

the input. In the reduce phase, they devised a 

mechanism to take into consideration the partition 

operations applied on the output in the map phase. Also 

discovered a method for reducers to utilize the cached 

results in the map phase to accelerate their execution. 

They implemented Dache in the Hadoop project by 

extending the relevant components. Their 

implementation follows a non-intrusive approach, so it 

only requires minimum changes to the application code. 

MapReduce is a programming model and an 

associated implementation for processing and 

generating large datasets that is amenable to a broad 

variety of real-world tasks. Users specify the 

computation in terms of, 

 

 Map function 
 

 Reduce function 
 

and the underlying runtime system automatically 

parallelizes the computation across large-scale clusters 

of machines, handles machine failures, and schedules 

inter-machine communication to make efficient use of 

the network and disks. Programmers find the system 

easy to use: more than ten thousand distinct 

MapReduce programs have been implemented 

internally at Google over the past four years, and an 

average of one hundred thousand MapReduce jobs are 

executed on Google's clusters every day, processing a 

total of more than twenty petabytes of data per day. 
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Programs written in this functional style are 

automatically parallelized and executed on a large 

cluster of commodity machines. The run-time system 

takes care of the details of partitioning the input data, 

scheduling the program's execution across a set of 

machines, handling machine failures, and managing the 

required inter-machine communication 

Implementation of MapReduce runs on a large 

cluster of commodity machines and is highly scalable: a 

typical MapReduce computation processes many 

terabytes of data on thousands of 

machines.Programmers find the system easy to use: 

hundreds of MapReduce programs have been 

implemented and upwards of one thousand MapReduce 

jobs are executed on Google's clusters every day. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Dache scheme 

 

Databases satisfy many of the requirements of an 

incremental system: a RDBMS can make many 

independent and concurrent changes to a large corpus 

and provides a flexible language for expressing 

computation (SQL). In fact, Percolator presents the user 

with a database-like interface: it supports transactions, 

iterations, and secondary indexes. while Percolator 

provides distributed transactions, it is by no means a 

full-fledged DBMS: it lacks a query language, for 

example, as well as full relational operations such as 

join. 

 

3. PROPOSED SYSTEM 

To overcome the problems present in the existing 

system new indexing scheme and a scheduling 

algorithm are proposed so as to improve the 

performance of big data applications using hadoop 

system. The map-reduce framework frequently 

generates large number of intermediate data’s. 

Normally, we can combine the process of big data 

applications into map reduce for accessing more 

number of processes at a time.This map reduce 

framework uses two types of schemes. They are map 

cache and reduce cache. These caching schemes are to 

aviod the duplicate computation of same tasks.To 

increase the speed up of processing and also to avoid 

the generation of redundant numbers as indexes it is 

necessary to move onto the proposed system.  

In order to increase the processing speed,here in 

this paper introduced the weighted round robin 

scheduling algorithm. And also introduced Hash map 

Index algorithm for efficient indexing of data without 

duplication. The hashing indexing is to segregate the 

uniqueness of each and every file in the cloud server. 

Normally, in the cloud process more number of 

duplicates can be occurred.  

Because the id will be created in random manner. 

The same id will also be generated for another one it 

will leads to the duplicate. So to avoid the duplication 

we have to use this hashing indexing algorithm for 

removal of redundancy processing.  

The main goal of this project is, 

 Generate Unique index for each splitted data  

 Efficient scheduling algorithm for scheduling 

processes of Big Data applications.  

 Effective Caching scheme to increase 

processing Speed. 

 

3.1INPUT SPLITTING 

A high-level description is presented. This scheme 

identifies the source input from which a cache item is 

obtained, and the operations applied on the input, so 

that a cache item produced by the workers in the map 

phase is indexed properly. In the reduce phase, we 

devise a mechanism to take into consideration the 

partition operations applied on the output in the map 

phase. Also present a method for reducers to utilize the 

cached results in the map phase to accelerate the 

execution of the MapReduce job.  

A MapReduce job usually splits the input data-set 

into independent chunks which are processed by the 

map tasks in a completely parallel manner. Here 

implement Dache in the Hadoop project by extending 

the relevant components 

 

Cache 

Map Cache Reduce cache 
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Figure 3: Map Reduce programming model 

3.2MAP CACHE 

Cache refers to the intermediate data that is produced 

by worker nodes/processes during the execution of a 

MapReduce task. A piece of cached data is stored in a 

Distributed File System (DFS). The content of a cache 

item is described by the original data and the operations 

applied. Formally, a cache item is described by a 2-

tuple: fOrigin, Operationg. Origin is the name of a file 

in the DFS.Dache stores this list to a file. This file 

becomes a cache item 

3.3REDUCE CACHE 

The cached results, unlike those generated in the Map 

phase, cannot be directly used as the final output. This 

is because, in incremental processing, intermediate 

results generated in the Map phase are likely mixed in 

the shuffling phase, which causes a mismatch between 

the original input of the cache items and the newly 

generated input. 

 

3.4STORAGE AND INDEXING 

In order to mitigate the impact of the growing gap 

between CPU speed and main memory performance, 

today's computer architectures implement hierarchical 

memory structures. The idea behind this approach is to 

hide both the low main memory bandwidth and the 

latency of main memory accesses which is slow in 

contrast to the oating{point performance of the CPUs. 

Usually, there is a small and expensive high speed 

memory sitting on top of the hierarchy which is usually 

integrated within the processor chip to provide data 

with low latency and high bandwidth; i.e., the CPU 

registers. The memory components which are located 

between 

 

the processor core and main memory are called cache 

memories or caches. They are intended to contain 

copies of main memory blocks to speed up accesses to 

frequently needed data 

 

3.5SCHEDULING PROCESS 

In order to increase the processing speed, this project 

uses the weighted round robin scheduling algorithm 

and also uses Hash map Index algorithm for efficient 

indexing of data without duplication. In WRR no 

process can hold the CPU for extended periods of 

time. 

Also short processes that get re-queued often will 

not have to wait for longer higher priority processes 

since all jobs in the queue will be granted time on the 

processor. This is why the value of the time slice 

(minimum value), prior to change in relation to weight, 

is important. 

This time slice variable in WRR is varied for each 

individual job according to the weight given to it by 

the operating system. The time slice will never be 

below a certain threshold while as the weight increases 

the time slice increases. A higher weight process is 

given a longer time slice. This will give critical jobs a 

longer time on the processor per iteration. 

 

4.SYSTEM FLOW DIAGRAM 

Figure 4 shows the system flow diagram of unique 

indexing scheme and how effectively scheduling Big 

Data applications And efficient caching scheme to 

increase processing speed. 
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5. EXPERIMENTAL RESULTS 

A high-level description is presented. This scheme 

identifies the source input from which a cache item is 

obtained, and the operations applied on the input, so 

that a cache item produced by the workers in the map 

phase is indexed properly. In the reduce phase, we 

devise a mechanism to take into consideration the 

partition operations applied on the output in the map 

phase. Also present a method for reducers to utilize the 

cached results in the map phase to accelerate the 

execution of the MapReduce job. Splitting the data into 

many pieces 

 

 
 

(a) 

Fig (a) shows the spitting of input into many equal 

pieces 

 

 

 
 

Fig (b) shows the weighted round robin scheduling 

algorithm and also uses Hash map Index algorithm for 

efficient indexing of data without duplication. In WRR 

no process can hold the CPU for extended periods of 

time. Also short processes that get re-queued often will 

not have to wait for longer higher priority processes 

since all jobs in the queue will be granted time on the 

processor. This is why the value of the time slice 

(minimum value), prior to change in relation to weight, 

is important. This time slice variable in WRR is varied 

for each individual job according to the weight given to 

it by the operating system. The time slice will never be 

below a certain threshold while as the weight increases 

the time slice increases. A higher weight process is 

given a longer time slice. This will give critical jobs a 

longer time on the processor per iteration. 

 

6. CONCLUSION AND FUTURE WORK 

6.1Conclusion 

The design and evaluation of a data aware cache 

framework that requires minimum change to the 

original MapReduce programming model for 

provisioning incremental processing for Bigdata 

applications using the apReduce model. We propose 

Dache, a data-aware cache description scheme, 

protocol, and architecture. Our method requires only a 

slight modification in the input format processing and 

task management of the MapReduce framework. As a 

result, application code only requires slight changes in 

order to utlize Dache.Here introduced the weighted 

Round Robin scheduling algorithm inorder to have 

anefective scheduling of processes.WRR process has 

many advantages over round robin scheduling 

algoirthm in terms of time quantum.Thus in Werighted 

round robin scheduling algorithm it minimizes the 

processing time and effective utilization o CPU and an 

efficient way of scheduling. 

 

6.2 Future work 

The big data application contain large volume of data 

these data can be split and send to the multiple workers 

in a distributed framework. DACHE is the map reduce 

framework in cache based for data aware big data 

application. In DACHE system to identify the source 

input from which a cache item is obtained and the 

operations applied on the input, so that a cache item 

produced by the workers in the map phase is indexed 

properly. 

In the reduce phase, here devised a mechanism to 
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take into consideration the partition operations applied 

on the output in the map phase. Also present a method 

for reducers to utilize the cached results in the map 

phase to accelerate the execution of the Map Reduce 

job. One of the benefits of Dache is that it automatically 

supports incremental processing. 

Incremental processing means that we have an 

input that is partially different or only has a small 

amount of additional data. In our future work, we use 

top down retrieve to improve the system scalability and 

also increasing the reliability. 
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