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Abstract: MapReduce is one of the important concepts of 
Hadoop that is used for data handling used by big companies 
today such as Google and Facebook. Here we divide each 
job into the map and reduce phases and try to complete 
the execution of the assigned task in a parallel form. In 
this paper, we suggest that it would be more efficient if 
we make the scheduler to work at the phase-level instead 
of the task-level. The reason is that the task demands a lot 
of requirements during its lifetime. For this very purpose, 
we introduce the concept called PRISM, which is a phase 
and information-aware scheduler for MapReduce and in 
this concept, we divide the tasks into unequal parts called 
as phases and apply phase-level scheduling to these phases 
and achieve efficient resource usage.

Keywords: Job progress monitor, MapReduce, Phase-based 
scheduler. 

I. Introduction

Today, companies depend entirely on large-scale data analysis, 
so they can make critical business decisions day by day. This 
is directed to the development of MapReduce, i.e. A parallel 
programming model that has become equivalent to large-
scale and data-intensive calculations. MapReduce consists of 
a job, which is a collection of Map and Minimize activities. 
These activities can be synchronously programmed on several 
machines, with a substantial reduction in work time. An essential 
component of a MapReduce system is your task planner. 
The main role of the activity planning program is to create a 
mapping and reduction planning activity that includes one 
or more jobs, minimizes job completion time and maximizes 
resource utilization. In many situations, the containment of 
heavy resources and the time of completion of long processes 
take place due to planning with too many tasks performed 
simultaneously on a single machine [7]. On the contrary, 
hunger occurs because of the improper use of resources and 
also because of planning with very few simultaneous activities 
in a single machine.

The problem of job scheduling becomes significantly simpler 
to solve, assuming that all map activities (and all reduction 
activities) have consistent resource requirements, such as 
CPU, memory, disk, and network bandwidth. However, this 
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hypothesis is used to simplify the programming problem with 
current systems of Map Reduction, such as Hadoop MapReduce 
Version 1.x. This system uses a simple slot-based resource 
allocation scheme, in which the physical resources of each 
machine take on the number of indistinguishable slots that can 
be allocated to activities.

This document offers PRISM, which is a fine-stage programmer 
and resource information for map reduction clusters. PRISM 
realizes the conscious planning of resources at the level of the 
phases. Specifically, this document shows that, for MapReduce 
applications, the consumption of resources of the activity 
during the execution time can vary considerably from one 
phase to another. Therefore, it is possible that the planner has a 
greater degree of parallelism even if it avoids the containment 
of resources, only when it comes to the demand for resources 
at the phase level. Therefore, in the end, this document has 
developed a phase-level programming algorithm with the aim of 
obtaining high work performance together with the appropriate 
use of resources [5, 6].

II. Existing System

A. Hadoop MapReduce

MapReduce [10] is a parallel computing model for large-scale 
data-intensive computations. A MapReduce work comprises 
of two sorts of errands, for example, the guide task and the 
decrease task. A guide task takes a key-value hinder as the 
information that is put away in the basic disseminated record 
framework and runs a client determined guide capacity to of 
key-esteem yield. Along these lines, a lessen task is answerable 
for gathering and applying indicated decrease work on the 
gathered key worth sets to deliver the last yield. At present, 
the most well-known usage of MapReduce is Apache Hadoop 
MapReduce [1]. A Hadoop group comprises of an assortment of 
machines where one hub will go about as an ace hub and all the 
rest of the n-1 hubs go about as the slave hub. The slave hubs 
execute the undertakings doled out by the ace hub. The ace hub 
runs an asset chief (otherwise called an occupation tracker) 
that is liable for planning undertakings on slave hubs. Each 
slave hub runs a nearby hub administrator (otherwise called an 
undertaking tracker) that is liable for propelling and distributing 
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assets for each errand. To do as such, the undertaking tracker 
dispatches a Java Virtual Machine (JVM) that executes the 
comparing outline diminish task. The first Hadoop MapReduce 
(for example rendition 1.x and prior) embraces a space-based 
asset distribution conspire. The scheduler appoints errands to 
be executed to each machine dependent on the accessibility of 
the assets on each machine. The quantity of guide and elicit 
spaces decide how the information are separated and designated 
to each machine. As a Hadoop group is typically a multi-client 
framework, numerous clients can at the same time submit 
employments to the bunch. The activity booking is performed 
by the asset supervisor in the ace hub, which keeps up a 
rundown of employments in the framework. Here each slave 
hub plays out a little activity and advises its consummation 
through a heartbeat message (normally between 1-3 seconds) 
to the ace hub. The asset scheduler will utilize the gave data 
to settle on planning choices. Today there are two ordinarily 
utilized schedulers that are: Capacity scheduler [2] and Fair 
scheduler [3]. These schedulers work on at task level. 

B. MapReduce Job Phases 

Current Hadoop work schedulers proceed as undertaking 
level booking where at first an assignment given by the client 
to execute is partitioned into squares or pieces which are of 
inconsistent size this is the guide stage. Specifically, a guide 
undertaking can be isolated into 2 fundamental stages: map 
and merge2. The Hadoop Distributed File System (HDFS) [4], 
where information squares are put away over various slave 
hubs. In the guide stage, a mapper brings an info information 
obstruct from the Hadoop Distributed File System (HDFS) [4] 
and applies the client - similarly as with the Hadoop usage, 
characterized a guide work on each record. The guide work 
creates records that are serialized and gathered into a cradle. 
At the point when the support turns out to be full (i.e., content 
size surpasses a pre-indicated limit), the substance of the 
cradle will be kept in touch with the nearby circle. Finally, 
the mapper agents a consolidation stage to assemble the yield 
records dependent on the middle person keys, and store the 
records in numerous documents so each record can be brought 
a relating reducer. Also, the execution of a decrease errand can 
be partitioned into 3 stages: mix, sort, and diminish. In the mix 
stage, the reducer gets the yield document from the nearby 
stockpiling of each guide assignment and afterwards puts it in 
a capacity cushion that can be either in memory or on plate 
contingent upon the size of the substance. Simultaneously, 
the reducer likewise dispatches at least one strings to perform 
nearby consolidation sort so as to decrease the running time 
of the ensuing sort stage [7, 8, 9]. When all the guide yield 
records have been gathered, the sort stage will perform one last 
arranging technique to guarantee every single gathered record 
are all together. At long last, in 

●● Different assets, for example, circle and system I/O are 
yet to be upheld by Hadoop Yarn. 

●● We utilize a similar stage name. 
●● Crystal 

III. Proposed Work

A. Prism Architecture 

As it is cleared from the definition that, PRISM is an asset data 
mindful MapReduce scheduler that conveys assignments into 
stages in a fine-grained way, where each stage has a relentless 
asset utilization profile and executes planning at the degree of 
stages. During the execution time of an undertaking, asset use 
examination may prompt ineffectual booking choices. Along 
these lines, at run-time, if the asset assigned to an undertaking 
is higher than the current asset use, at that point the inert assets 
are squandered [11]. Then again, if the assets designated to the 
assignment is significantly less than the genuine asset request, at 
that point the asset can experience the ill effects of a circumstance 
called, bottleneck, which may hinder task execution. 

Hence, a fine-grained, stage level booking instrument has been 
presented. This assigns the assets as indicated by the interest of 
the stage that each errand is presently executing. Because of this 
fine-grained asset allotment, not a solitary errand experiences 
either bottleneck or starvation issue [13, 14]. 

An outline of the PRISM engineering has appeared. Crystal 
involves four fundamental modules: asset chief, neighborhood 
hub directors, an occupation progress screen and a stage-based 
scheduler. At first, Resource Manager (otherwise called an 
occupation tracker), is answerable for booking errands on every 
nearby hub. At that point, Local Node Manager, (otherwise 
called an errand tracker) that organize stage changes with the 
scheduler. Next is Job Progress Monitor, which is capable to 
catch stage level advancement data. At long last, Phase-Based 
Scheduler, i.e., a fine-grained, stage level booking component 
that dispenses assets as indicated by the interest of executing 
stage (neither flood nor undercurrent). 

B. Phase-Level Scheduling Mechanism 

Right now, are a few stages which are followed during the 
execution of PRISM [12, 13]. These means are: 

Stage 1: Each neighborhood hub supervisor sends a heartbeat 
message to the stage-based scheduler occasionally. When an 
errand solicitation to be booked, at that point the scheduler 
quickly reactions to the heartbeat message with an assignment 
planning demand. 

Stage 2: Then, the nearby hub chief starts the undertaking. 

Stage 3: As and when an assignment finishes executing a 
specific stage (mix stage), at that point, the undertaking 
demands the neighborhood hub chief for authorization to begin 
the following stage (for example lessen stage). 
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Stage 4: The nearby hub chief then advances this authorization 
solicitation to the stage-based scheduler. 

Stage 5: Finally, when the errand is allowed to execute the 
following stage (diminish stage), the nearby hub administrator 
awards consent to process that task and once the undertaking 
is finished; the assignment status got by the neighborhood hub 
director and afterwards dispatched to the stage-based scheduler. 

Crystal requires consistent stage level asset data for each 
activity to perform stage level planning. Right now, the whole 
undertaking is actualized. Each stage goes through all the above 
advances lastly get finished effectively [15]. 

IV. Conclusion

Right now, reduce is utilized as a famous programming model 
to compute information concentrated occupations. Crystal, 
which is a fine-grained asset designation/decrease organizer, 
separates undertakings into stages and furthermore performs 
stage level programming. Because of the utilization of this stage 
level programming, there is an improvement in the utilization 
of resources. The arranging calculation utilized by PRISM 
adds to limiting work execution time contrasted with current 
Hadoop software engineers. When all is said in done, PRISM 
accomplishes high work execution. At last, the future reason for 
this archive will be to improve the adaptability of PRISM using 
circulated software engineers.
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