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Abstract- The integration of framework in cloud computing companies makes the customers easy to access and deploy 
their programs. Currently used processing frameworks are static and homogeneous in nature. So the initially allocated 
computing resources may be inadequate for big parts of the submitted job which increases processing time and cost. 
Nephele, a first data processing framework utilize the dynamic resource allocation offered by IaaS clouds in task 
scheduling and execution. Different types of virtual machines can be assigned to a particular task of a processing job which 
is automatically instantiated and terminated during job execution. Nephele with Mapreduce concept is existed but 
Mapreduce perform well among homogeneous datasets. Mapreduce merge is the alternative to Mapreduce in processing 
heterogeneous data relations. In proposed system, Mapreduce merge in Nephele to process data relationships among 
heterogeneous datasets is illustrated. Based on this new framework extended evaluations of Map reduce inspired processing 
jobs on an IaaS cloud system is performed. Finally, the results are compared to Map reduce merge inspired jobs on an IaaS 
cloud system. 
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I. INTRODUCTION 
 
The need for processing huge amount of data in a 
cost efficient manner is increasing among growing 
companies. Search engines like Google, Yahoo have 
to process large amount of data and they have 
problems in  processing  crawled  documents  and  
regenerating web index. Parallel processing is used 
as a solution to these problems. In parallel processing 
the problem is divided into many subtasks and each 
are distributed among available nodes and computed 
in parallel. 
 
To simplify this, many companies have started to 
develop customized data processing framework. 
Examples   are   Google’s   Mapreduce,   Microsoft’s 
Dryad. These frameworks allow the programmer to 
write sequential programs and they take care of 
dividing and distributing those programs. Cloud 
Computing is a general term for anything that 
involves delivering hosted services over the internet 
by the minute or the hour. It is elastic that a user can 
have much or little of aservice as they want at any 
given time and the  ervice are fully managed by the 
provider. Mapreduce is a programming framework 
which provides a cost-effective, scalable, flexible, 
and fault tolerant distributed platform for large scale 
platforms, because a number of unsolved technical 
problems still exist for these cloud platforms. 
Hundreds and thousands of nodes. The Mapreduce 
computation takes a set of input key/value pairs, and 
produces a set of output key/value pairs. The user of 
the Mapreduce library expresses the computation as 
two functions: map and reduce. Map, written by the 
user, takes an input pair and produces a set of 
intermediate key/value pairs. The Mapreduce library 
groups together all intermediate values associated 
with the same intermediate key and passes them to 
the reduce function. The reduce function, also written 

by the user, accepts an intermediate key and a set of 
values for that key. It combines these values to form 
a smaller set of values. Typically no or single output 
value is produced per reduce invocation. The 
intermediate values are supplied to the user’s reduce 
function via an iterator. This allows us to handle 
lists of values that are too large to fit in memory. 
However joining multiple heterogeneous datasets 
does not fit into the Mapreduce framework, it needs 
extra Mapreduce steps to do joining operation. 
 
For search engines, many data processing problems 
can be easily solved using the Mapreduceb 
framework, but many tasks in search engines are 
modeled using joins. For example,  search  engines  
maintains  many  databases like crawler database, 
index databases, log databases and   webgraph  
databases  all   these   databases  are gigantic and 
distributed over large number of clusters. They have 
multiple input sources for example, index databases 
needs both a crawler and a webgraph databases. 
 
II. MOTIVATION 
 
The current data processing frameworks are static 
and homogeneous i.e. the initially allocated resources 
to a particular task cannot be changed over the 
execution of the task. For some tasks initial 
allocation may not be adequate for the completion of 
their process.  
 
Nephele is the first data processing framework which 
can offer dynamic resource allocation. Depending 
upon the execution of the task, the resources can be 
allocated and deallocated to the tasks. Mapreduce 
allows parallel data processing. It holds good for 
processing homogeneous datasets. It can process 
bulks of unstructured data and also handle structured 
relations of conventional database. 



Dynamic Heterogeneous Data Processing in IaaS Cloud 

Proceedings of 21st IRF International Conference, 8th March 2015, Pune, India, ISBN: 978-93-82702-75-7 

73 

III. MAPREDUCE 
 
The map and reduce functions supplied by the 
user have associated types: 
 
map (k1,v1)                             list(k2,v2) 
 
reduce (k2,list(v2))                    list(v2) 
 
The input keys and values are drawn from a different 
domain than the output keys and values.  
 
Further more, the  intermediate  keys  and  values  are 
from   the   same   domains   the   output   keys   and 
values.Map function - written by the user, takes an 
input pair and produces a set of intermediate 
key/value pairs.  
 
The MapReduce library groups together all 
intermediate values associated with the same 
intermediate key and passes them to the reduce 
function. Reduce function-   accepts an intermediate 
key which was produced in map function and a set of 
values for that key. 
 
It merges together these values to form a possibly 
smaller set of values. Typically just zero or one 
output value is produced per Reduce invocation 
 
IV. MAPREDUCE MERGE 
 
The Map-Reduce-Merge model is used for 
processing multiple large heterogeneous datasets. 
This new model has the map function transforms an 
input key, value pair (k1,v1) into a list of 
intermediate key, value pairs [(k2,v2)]. The reduce 
function aggregates the list of values [v2] associated 
with K2and produces a list of values [v3], which is 
also associated with k2. 
 
For dataset α, 
 
Map : (k1, v1) α -> [(k2, v2)] α Reduce: (k2, [v2]) α -
> (k2, [v3]) α For dataset β, 
Map : (k2, v2) β -> [(k3, v3)] β 
 
Reduce: (k3, [v3]) β -> (k3, [v4]) β 
 
Merging these two reduced output will give, Merge: 
((k2, [v3]) α, (k3, [v4]) β) -> [(k4, v5)] γ Where, 
α ,β, γ represents datasets, 
 
k stands for keys, 
 
v stands for value entities, 
 
Map stands for Mapping function of MapReduce, 
Reduce stands for reduce function of MapReduce, 
Merge stands for Merge function of Map-Reduce-
Merge. 

V. STRUCTURE OF HETEREGENEOUS 
DATABASE 
 
Heterogeneous data is the data coming from two or 
more different databases.In proposed system 
following two database are used 
 
1. MySQL 
2. Postgres 
 
To perform Hominization on these database it is 
essential to define particular structure of database. 
 
1. MySQL 
 

 
Figure 1: Structure of MySQL database 

 
In above database two tables are taken in that three 
columns are taken.Emp ID is the key with which 
Map Reduce function is performed. Depending upon 
the   working   of   Employee   the   total   salary   
was calculated in the next table of same database.  
 
This Emp ID is taken as KEY and remaining values 
are are considered as value pair for MapReduce 
functioning. With MapReduce function the actual 
conversation of different values are done. 
 
2. Postgres 
 

 
Figure 2. Structure of Postgres database 

 
The working of this database is similar to MySQL  
but   this   database   performs   Calculations related 
to Bonus Adjustment. The actual calculation are 
performed as follows 
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Reducer identifies common key and add respective 
value also insert data in table 
Merger   Calculate   required   Result   according   
to Formula merge in My SQL database. 
 
VI. NEPHELE 
 
It offers dynamic resource allocation of resources 
(i.e.) the resources are allocated or deallocated to the 
running task at any instance of time. Its architecture 
follows classic master-worker pattern. It has 
components like Job Manager (JM), Task 
Manager(TM), and Cloud Controller. The clients 
jobs are submitted to the Job Manager (JM) which is 
responsible for scheduling and coordination of their 
execution. Cloud controller is the interface, by means 
of which the Job Manager can allocate or deallocate 
virtual   machines   according   to   the   current   job 
execution phase. The actual execution of subtasks 
of an original job is carried out by a set of instances, 
each instance runs on so called Task Manager(TM). 
It receives one or more tasks from the Job Manager 
at a time, executes them, and subsequently informs 
the Job Manager about their completion or  possible  
errors. Once the job is submitted to the Job Manager 
(JM), depending upon the job’s particular tasks it 
decides how many and what type of instances the 
job should be executed, and when the respective 
instances should be allocated or deallocated to ensure 
a continuous and cost efficient processing. The 
disadvantage of nephele is Job managers will not 
process heterogeneous Data. 
 

 
Figure 3:Calculation of Database 

 

 
Figure 4.Stucture of Nephele. 

Mapper performs combination of data according to 
Key and value also inserts data in respective table. 
 
VII. ARCHITECTURE OF NEPHELE 
 
Before submitting a Nephele compute job, a user 
must start a VM in the cloud which runs the so called 
Job Manager (JM). The Job Manager receives the 
client’s jobs, is responsible for scheduling them, and 
coordinates their execution. It is capable of 
communicating with the interface the cloud operator 
provides to control the instantiation of VMs. We call 
this interface the Cloud Controller. By means of the 
Cloud Controller the Job Manager can allocate or 
deallocate VMs according to the current job 
execution phase.We will comply with common Cloud 
computing terminology and refer to these VMs as 
instances for the remainder of this paper. The term 
instance type will be used to differentiate between 
VMs with different  hardware characteristics. For  
example, the instance type “m1.small” could denote 
VMs with one CPU core, one GB of RAM, and a 128 
GB disk while the instance type “c1.xlarge” The 
actual execution of tasks which a Nephele job 
consists of is carried out by a set of instances. Each 
instance runs a so-called Task Manager (TM). A 
Task Manager receives one or more tasks from the 
Job Manager at a time, executes them, and after that 
informs the Job Manager about their completion   or   
possible   errors.   Unless   a   job   is submitted to the 
Job Manager, we expect the set of instances (and 
hence the set of Task Managers) to be empty. Upon 
job reception the Job Manager then decides, 
depending on the job’s particular tasks, how many 
and what type of instances the job should be 
executed on, and when the respective instances 
must be  allocated/deallocated  to  ensure  a  
continuousbut cost-efficient processing. Our current 
strategies for these  decisions  are  highlighted  at  the  
end  of  this section 
 
VIII. WORKING OF SYSTEM 
 
The proposed work is the implementation of 
Mapreducemerge data processing on Nephele. 
Nephele is a new data processing framework for 
cloud environments,   which   takes   up   many   
ideas   of improving currently used processing 
framework. It offers dynamic resource allocation of 
resources (i.e.) the resources are allocated or 
deallocated to the running task at any instance of 
time. Its architecture follows classic master-worker 
pattern. It has Components  like  Job  Manager  (JM),  
Task anager(TM), and Cloud Controller. The client’s 
jobs are submitted to the Job Manager (JM) which is 
responsible for scheduling and coordination of their 
execution. 
 
Cloud controller is the interface, by means of which 
the Job Manager can allocate or deallocate virtual   
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machines   according   to   the   current   job 
execution phase. The actual execution of subtasks 
of an original job is carried out by a set of instances, 
each instance runs so called Task Manager(TM). It 
receives one or more tasks from the Job Manager at a 
time, executes them, and subsequently informs the 
Job Manager about their completion or possible 
errors. Once the job is submitted to the Job Manager 
(JM), depending upon the job’s particular tasks it 
decides how many and what type of instances the 
job should be executed, and when the respective 
instances should be allocated or deallocated to ensure 
a continuous and cost   efficient   processing.   The   
Mapreduce-Merge model is used for processing 
multiple large heterogeneous datasets. This new 
model has the map function transforms an input key, 
value pair (k1,v1) into a list of intermediate key, 
value pairs [(k2,v2)]. The reduce function aggregates 
the list of values [v2] associated with K2 and 
produces a list of values [v3], which is also 
associated with k2. 
 

 
Figure 6. Proposed System Architecture with Nephele and 

without Nephele 
 
IX. EXPERMENTAL RESULTS 
  
The experimentation is carries out in two different 
cloud controller the first cloud controller is 
configured with Map Reduce Merge and results are 
calculated. Second Cloud controller is configured and 
Node Controller is configured with different 
instances. The instances work as Job Manger.The 

instance are allocated dynamically depending upon 
the Job assigned by the Task Manager. 
 
The graph of result calculation is as follows 
 

 
 
CONCLUSIN 
 
This paper discussed about     Nephele framework 
which canbe used for dynamic resource allocation 
and  Mapreduce  Merge  which  is  used  to handle 
joining operation of two large datasets. 
Implementation of Mapreduce merge inspired jobs 
on Nephele framework will result good performance 
over heterogeneous datasets. 
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