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Abstract— Huge amount of heterogeneous information is 

available on the web. Clustering is one of the techniques to deal 

with enormous amount of information. Clustering partitions a 

data set into groups where data objects in each group should 

exhibit large degree of similarity. Data objects with high 

similarity measure should be placed in a cluster (intra cluster). 

Similarity between the data objects of different clusters should 

be less (inter cluster). The frequently used partitioning-based 

clustering algorithm is  K-means algorithm. K-means algorithm 

is simple, straightforward, easy to implement and works 

efficiently in many applications. K means algorithm has the 

limitation of generating local optimal solution. Harmony Search 

Method (HSM) is a new meta- heuristic optimization method 

which imitates the music improvisation process. HSM has been 

a successful technique in a wide variety of optimization 

problem. Better results can be obtained by hybridizing 

K-means with HSM.  Initially, Term Frequency and Inverse 

Document Frequency(TF-IDF) of a feature can be calculated 

and the documents are clustered. Later the concept called 

coverage factor was used to cluster the documents. In the 

proposed work an effort has been made to apply the concept 

factorization method for document clustering problem, to find 

optimal clusters in sufficient amount of time. A comparison has 

been made among all these methodologies to show that concept 

factorization produces better results. 

 

 

Index Terms—Optimization, Term Frequency-Inverse 

Document Frequency, Coverage Factor, Concept Factorization  

 

I. INTRODUCTION 

In current situation, unlimited number of web pages, reports , 

documents are available in the internet. Clustering plays a 

major role in  grouping the documents.  In general, 

Clustering involves dividing a set of documents into a 

specified number of groups. The documents within each 

group should have maximum similarity while the similarity 

among different clusters should be minimized. Some of the 

more familiar clustering methods are: partitioning algorithms 

based on dividing entire data into dissimilar groups, 

hierarchical methods, density and grid based clustering, some 

graph based methods and etc.  

Clustering algorithms can be broadly classified into 
two categories: hierarchal and partitional algorithms. On the 

other hand, in recent years the partitioning clustering 

methods are well suited for clustering a large document 
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dataset due to their relatively low computational 

requirements. The time complexity of the partitioning 

techniques is almost linear, which makes them widely used. 

Document clustering has been investigated for use in a 

number of different areas of text mining and information 

retrieval. Initially, document clustering was investigated for 

improving the precision or recall in information retrieval 

systems and as an efficient way of finding the nearest 
neighbors of a document. More recently, clustering has been 

proposed for use in browsing a collection of documents or in 

organizing the results returned by a search engine in response 

to a user‘s query. Document clustering has also been used to 

automatically generate hierarchical clusters of documents. 

The best known method in partitioning clustering is K-means 

algorithm. Although K-means algorithm is simple, 

straightforward and easy to implement, it suffers from some 

major drawbacks that make it inappropriate for many 

applications. 

In general, documents are preprocessed before the clustering 
process takes place. The pre processing steps are as follows 

i. Tokenization is a process of breaking a stream of text up 

into meaningful elements. This is useful both in linguistics 

(where it is also known as "Text segmentation"), and in 

computer science, where it forms part of lexical analysis. 

ii. Stop Word Removal is the process of removing the words 

such as ―is, was, a, an, and, the etc...‖ in a document. 

 iii. Stemming is the process for reducing inflected (or 

sometimes derived) words to their stem, base or root form – 

generally a written word form. For example, should identify 

the string "cats" (and possibly "catlike", "catty" etc.) as based 

on the root "cat", and "stemmer", "stemming", "stemmed" as 

based on "stem". A stemming algorithm reduces the words 

"fishing", "fished", "fish", and "fisher" to the root word, 

"fish". 

After all the preprocessing steps, we will be obtaining 

number of words, and those are denoted as features or terms. 

II. LITERATURE REVIEW 

Measuring the similarity between the documents is 

always an important task. Because a feature may appear in 

more than one document; a feature may appear in only one 

document; a feature may not appear in any document. A 

novel similarity measure between two documents is proposed 

by Yung-Shen et al.,[1]. The presence or absence of a feature 

is considered more essential than the difference between the 
values associated with a present feature. The similarity 

degree increases when the numbers of presence-absence 

feature pairs decreases. The same concept can also be applied 

to measure the similarity between two document sets.  

Hybridization of K-means and Harmony Search 

Method for Text Clustering Using  

Concept Factorization 
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Taiping et al.,[3] proposed new spectral clustering 

method called correlation preserving indexing (CPI). This  

similarity measure is more suitable for detecting the intrinsic 

geometrical structure of the document space than Euclidean 

distance. This method maximizes the  correlation between the 

documents in local patches and minimizes correlation 
between documents outside these patches; this yields  good 

generalization capacity- effectively deal with datas of very 

large size 

Now-a-days web is overcrowded with news articles. 

So, document clustering is mandatory to organize the data. 

The problems in organizing the data are synonymy, 

vagueness and lack of a descriptive content marking of the 

generated clusters. To overcome all the drawbacks, an 

enhancement of standard K-means algorithm called W-K 

Means is proposed by Christos & Vassilis, [2]. W-k means 

initially enriches the clustering process itself by utilizing 

hypernyms and  then it generates useful labels for the 
resulting clusters. 10-times improvement had been obtained 

over the standard k-  means algorithm in terms of high 

intra-cluster similarity and low  inter-cluster similarity. 

    In general, text clustering is based on a term, either 

word or phrase. Term Frequency captures the importance of  

a feature only within a document. But, sometimes two 

different terms can have same frequency but one term 

contributes more to the meaning of its sentence than the other 

term. To overcome this, new concept- based mining model is 

proposed by Shady et.al., [5] is used. This includes sentence 

based concept analysis, document based concept analysis, 
corpus based concept analysis, concept based analysis 

algorithm. All these analyzes terms on multilevel i.e., based 

on sentence, document, corpus level instead of analyzing 

document only. 

    A new dynamic method for document clustering is 

based on Genetic Algorithm (GA) .K-means is greedy 

algorithm, which is sensitive to the choice of cluster center. 

Genetic Algorithm is a global convergence algorithm, which 

can find the best cluster centers easily. This concept is 

explained by  Xiang et al.,[6]  

In order to overcome the disadvantages of classical 

K-means clustering algorithm, the concept of K-means 
clustering method is combined with PSO algorithm which is 

called the clustering algorithm based on Particle Swarm 

Optimization Algorithm which was implemented by 

Zhenkui, [10]. It used the global optimization of PSO 

algorithm to make up the shortage of the clustering method. 

This algorithm is more effective and promising. 

The amount of available data and collected is greater 

than the human capability to analyze and extract knowledge 

from it. To help in the analysis and to efficiently and to 

automatically extract knowledge, new techniques and new 

algorithms need to be developed. Two new data clustering 
approaches  are introduced using the Particle Swarm 

Optimization (PSO) Esmin et al.,[7]. In this PSO can be used 

to find centroids of a user specified number of clusters. The 

data clustering PSO algorithm using the original fitness 

function is evaluated on well known data set. 

Targeting useful and relevant information on the 

World Wide Web is a topical and highly complicated 

research area. Clustering techniques have been applied to 

categorize documents on web and extracting knowledge from 

the web. Forsati et al.,[8] explains this a novel clustering 

algorithms based on Harmony Search (HS) optimization 
method that deals with web document clustering 

Clustering is currently one of the most crucial 

techniques for dealing with massive amount of 

heterogeneous information on the web. Most commonly used 

partitioning-based clustering algorithm, the K-means 

algorithm, is more suitable for large datasets. However, the 

K-means algorithm can generate a local optimal solution. 
Forsati et al.,[9] demonstrates a Novel harmony search 

clustering algorithms that deal with documents clustering 

based on harmony search optimization method. A pure 

harmony search based clustering algorithm that finds near 

global optimal clusters within a reasonable time. Contrary to 

the localized searching of the K-means algorithm, the 

harmony search clustering algorithm performs a globalize 

search in the entire solution space. Then harmony clustering 

is integrated with the K-means algorithm in three ways to 

achieve better clustering. 

The Clustering algorithm based on object function 

resolves the clustering problem into optimization problem, 
thereby it becomes to the main investigatory stream. But it 

has some shortcomings such as its sensitivity to initial 

condition, and it is easy to fall in local peak. To overcome 

these deficiencies, Zhang et al.,[12] applies an ant colony 

optimization algorithm  is to clustering analysis and a novel 

clustering based on an improved ant colony optimization 

algorithm. Experimental analysis shows that this method is 

faster and more efficient to convergence upon the optimal 

value in the whole field. 

    Data clustering is an unsupervised task that can 

generate different shapes of clusters for a particular type of 
dataset. Hence choosing an algorithm for a particular type of 

dataset is a difficult problem. A choice of clustering 

algorithm is entered by a comparison between three 

techniques such as, K-means, Self Organizing Map (SOM) 

and Density Based Spatial Clustering. Comparison is 

performed on the basis of cluster quality index. Dehuri et 

al.,[11] represents a density based clustering algorithm is 

preferable, if the clusters are of arbitrary shape. K-means or 

SOM is preferred if the clusters are of hyper-spherical.  

    Wong & Fu,[13] demonstrates Automatic web page 

classification  is a problem in web search engines. To 

overcome this, clustering techniques is applied and each 
document is represented by a feature vector. By analyzing the 

clusters formed by these vectors, documents are assigned 

within the same cluster to the same class automatically. In 

this, feature extraction method is used which is more suitable 

for web page classification. A tree structure called DC-tree is 

used to make the clustering process incremental and less 

sensitive to the document insertion order. 

III. METHODOLOGY 

A. Term Frequency-Inverse Document 

Frequency(TF-IDF) 

This is a originally a term weighting scheme 

developed for information retrieval (as a ranking function for 

search engines results), that has also found good use in 

document classification and clustering. Weight of a feature 

can be calculated using the formula, 

Wij=TF-IDF (i,j) 

TF-IDF(i,j)= tf(i,j). (log ) 

tf (i, j) the frequency of feature j in a document di, N is the 

number of documents in the whole collection, and  df ( j) is 

the number of documents where feature j appears. 
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Term frequency denotes the number of times a particular 

term has occurred in the document. The following figure 

shows the weight of features of input documents. 

 

 
Figure 1: Weight of the features 

B. Coverage Factor 

The coverage of the features is defined as the 

percentage of the documents containing at least one of the 

features of the feature extracted. The following figure shows 

the coverage values of the features extracted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Coverage Factor values for the features 

extracted 

The method also makes use of a coverage threshold 

to ensure that the features selected have sufficient coverage. 

C. Concept Factorization 

Deng et al., [4] explains Concept factorization  

models, in which each cluster is represented  as a linear 

combination of the data points, and each data point as a linear 

combination of the cluster centers. The data clustering is then 

accomplished by computing the two sets of linear 

coefficients, which is carried out by finding the nonnegative 

solution that minimizes the reconstruction error of the data 

points. That is instead of considering, coverage factor the 

concepts in the documents was considered and clustering 

process takes place based on the concepts in the documents.  

Figure 3. Shows the screen shot of concept factorization 
process for the given input documents. 

 

 
Figure 3: Concept Factorization Process 

Experimental results  shows that high quality 

clusters can be obtained when the documents are clustered 

based on the concepts in it. 

IV. ALGORITHMS 

A. K-Means Algorithm 

The procedure follows a simple and easy way to 

classify a given data set through a certain number of clusters 

(assume k clusters) fixed a priori. The main idea is to define k 

centroids, one for each cluster. These centroids shoud be 
placed in a cunning way because of different location causes 

different result. So, the better choice is to place them as much 

as possible far away from each other. The next step is to take 

each point belonging to a given data set and associate it to the 

nearest centroid. When no point is pending, the first step is 

completed and an early groupage is done. At this point we 

need to re-calculate k new centroids as barycenters of the 

clusters resulting from the previous step. After we have these 

k new centroids, a new binding has to be done between the 

same data set points and the nearest new centroid. A loop has 

been generated. As a result of this loop we may notice that the 
k centroids change their location step by step until no more 

changes are done. In other words centroids do not move any 

more. 
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 Place K points into the space represented by the 

objects that are being clustered. These points represent initial 

group centroids. 

 Assign each object to the group that has the 

closest centroid. 

 When all objects have been assigned, recalculate 
the positions of the K centroids. 

 Repeat Steps 2 and 3 until the centroids no 
longer move. This produces a separation of the objects into 

groups from which the metric to be minimized can be 

calculated. 

B. Harmony Search Method 

It is a meta heuristic algorithm[8]. In this, each 

decision variable generates a value for finding a global 

optimum solution. The HS algorithm initializes the Harmony 

Memory (HM) with randomly generated solutions. The 

number of solutions stored in the HM is defined by the 
Harmony Memory Size(HMS). Then iteratively a new 

solution is created as follows. Each decision variable is 

generated either on memory consideration and a possible 

additional modification, or on random selection. The 

parameters that are used in the generation process of a new 

solution are called Harmony Memory Considering Rate 

(HMCR) and Pitch Adjusting Rate (PAR). Each decision 

variable is set to the value of the corresponding variable of 

one of the solutions in the HM with a probability of HMCR, 

and an additional modification of this value is performed with 

a probability of PAR. Otherwise (with a probability of 1- 

HMCR), the decision variable is set to a random value. After 
a new solution has been created, it is evaluated and compared 

to the worst solution in the HM. If its objective value is better 

than that of the worst solution, it replaces the worst solution 

in the HM. This process is repeated, until a termination 

criterion is fulfilled. 

 

 Initialize the HM with HMS randomly generated 

solutions 

 repeat 

 Create a new solution in the following way 

 for all decision variables do 

 With probability HMCR use a value of one of the 

solutions in the harmony    memory 

 and additionally change this value slightly with 

probability PAR 

 Otherwise (with probability 1-HMCR) use a random 

value for this decision variable 

 end for 

 if the new solution is better than the worst solution in 

the harmony memory then 

 Replace the worst solution by the new one 

 end if 

 until Termination criterion is fulfilled 

 return The best solution in the harmony memory 

C. Hybridization of K-Means and Harmony Search 

Method 

Using K-means algorithm for document clustering 

performs localized searching. That is, the solution obtained is 

generally related to the solution obtained in the previous step. 

Since because K-means algorithm uses randomly generated 

values as centroids of each clusters and the centroid values 

keeps on changing at every iteration. So, the final solution 

depends on initial randomly generated centroid values. 

Whereas, Harmony Search Method is good at finding the 

centroid values. But it takes more time to converge. In order 

to overcome the above aspects of K-means and HSM, a 

hybrid algorithm [9] that combines both the ideas can 

produce effective results. Hybridization of K-means and 

HSM can be done in three different ways. 

V. EXPERIMENTAL RESULTS 

The algorithms are compared based on 2 factors: 

Quality and speed of convergence. The performance of the 

proposed method for clustering documents was calculated 

using Precision, Recall and F-measure. [8][9] 

 

The precision value can be calculated using the 

following formula, 

 

 
 

The Recall and F-Measure values can be calculated 

using the following formula, 

 

 
 

 
 

The input documents are retrieved from Reuters 

dataset.  A sample of 50 documents has been retrieved and 

the cluster values are epresented in the Table 1. Experimental 

results shows that concept factorization method produces 

better results and it outperforms the CF and TF-IDF 

Table 1: Summary Description of Clusters with TF-IDF 

and Concept Factorization 

Evaluation 
Measures 

K- Means + Harmony Search Method 

Term Frequency- 
Inverse Document 
Frequency(TF-IDF) 

Concept 
Factorization 

Precision 0.464 0.580 

Recall 0.519 0.639 

F-Measure 0.490 0.608 
 

 

 

 

Table 2: Summary Description of Clusters with Coverage 

Factor and Concept Factorization 
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Evaluation 
Measures 

K- Means + Harmony Search 
Method 

Coverage 
Factor 

Concept 
Factorization 

Precision 0.531 0.580 

Recall 0.578 0.639 

F-Measure 0.553 0.608 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

VI. CONCLUSION 

In this paper, we have described a hybridization of 

K-means and HSM with two different methodologies. 

K-means algorithm is simple, it has many drawbacks and the 
most important one is, it suffers from local optima problem. 

The Harmony Search Method overcomes the problem of 

local optima but it takes time to converge. So, Hybridization 

of K-means and HSM was implemented in order to overcome 

the above mentioned disadvantages. The method called 

coverage factor is used to yield better clusters when 

compared to TF-IDF. But high quality clusters can be 

obtained if the clustering process takes place based on the 

concepts. So, the method called Concept Factorization is 

used to cluster the documents. The metrics like Precision, 

Recall and F-Measure are used to evaluate the performance 

of the clusters. Experimental results prove that concept 
factorization outperforms the other two methodologies. 

Better results can be expected if the kernel weight of the 

features  are considered.  
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Abstract 

Welding is considered as one of the most important process for the manufacturing industries. To be precise, the 
welding process has a supreme role to play in the automobile industry for fabrication and maintenance. Ultrasonic Welding 
(USW) is a very commonly used welding procedure in such industries, preferred because of its less processing time and 
versatility. In this study, three most influencing process parameters that includes welding pressure (P), weld time (Tw), and 
amplitude (A), are considered to determine the tensile strength of welded PC/ABS blend joints. The welding process is applied 
on a total of 26 samples and their tensile properties are obtained in terms of experimental results. It is clearly understood that all 
tensile strength of the joints welded by ultrasonic method is greatly influenced by all three process parameters. Further, with the 
help of data obtained from the experimentation, an Artificial Neural Network (ANN) based on Back Propagation model has been 
developed for analyzing the tensile strength of USW joints. By comparing the real time experimental results with the ANN 
predicted results, it is observed that the predicted and experimental models are in accordance with each other. This novel ANN 
model could be further employed for identifying the tensile strength of USW joints in various joining applications. Finally, the 
SEM images are analyzed to predict the nature of the weld condition. 
 
© 2018 Elsevier Ltd. All rights reserved. 
Selection and Peer-review under responsibility of International Conference on Composite Materials: Manufacturing, 
Experimental Techniques, Modeling and Simulation (ICCMMEMS-2018). 
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1. Introduction  
 

The methodology of using Ultrasonic for welding process came into existence in the early years of 1950s. It is 
touted to be an integral process in the automobile industry where it is employed in both manufacturing concepts and 
repairing of the products [1].The PC/ABS blend analyzed through this experimental study has various important 
properties like high impact strength and mechanical strength. These composite materials are generally used in 
various automotive parts like car dashboards, front and rear bumpers, interior body trim parts and lighting sockets 
[2]. In industry, a number of welding processes are available for joining the polymeric materials, among which the 
ultrasonic welding (USW) process is considered to be the process with maximum efficiency. Some of the 
advantages of USW include less welding time, clean process, and reliability [3]. 

 
Nomenclature 

ai
(1)   Input layer with node i,  

net i
(1)   Sum of input layers and  

bi
(1)   Hidden layer with node i. 

Nk  Single output neuron with node 
wj  Weights 

 
An Ultrasonic welding machine converts the applied electrical energy into useful mechanical vibrations 

that produces plastic deformation and heat generation on the contact surfaces of the material, leading to the joint 
formation at the interface. In USW, the weld strength is basically dependent on the features of the material that is 
being considered and its process parameters. The USW process parameters include weld time, welding pressure, 
amplitude, holding time, and holding pressure etc.. Among these characteristics, weld time, pressure and amplitude 
are the most influencing parameters that are expected to have a greater impact on weld strength of the joint [4]. 
Beyond this, the energy director (ED) and design (shape and size) will also contribute towards the weld strength [5].  

An USW process includes a large number of process parameters and hence it is difficult to determine the 
optimal parameter settings. In addition the process parameters are bound to have nonlinear relationships among 
them which are not easy to understand but are interdependent on each other. This difficulty of the existing 
mathematical models that they are not able to explain the nonlinear characteristics of USW process opens up the 
space for various intelligent systems like ANNs. In comparison with the traditional methods, ANN is touted to have 
high accuracy in modelling the process parameters, and also they have high speed and stability [6].  Some of the 
ANNs employed in modeling the weld qualities are the basic networks that include back-propagation neural 
networks (BPNN) and other methods [7]. Boldsaikhan et al. [8] have used back-propagation algorithm for training 
an ANN model for a FSW process that is able to differentiate and group the feedback forces and frequency patterns 
and consequently using them for identifying the defects in wormholes. Ghetiya and Patel [9] have designed a neural 
model for the Al alloy used in an FSW process to estimate and finalize its tensile strength. As far as the literature is 
concerned, it is evident that many researchers have very efficiently employed ANN models to study and identify the 
relationship between input and output process parameters for various welding process. 
 In this work, we have discussed about employing the AI techniques of artificial neural networks (ANN) to 
augur the quality of weld strength in ultrasonically welded PC/ABS blends. Simulations are validated by comparing 
them with the experimental results obtained from ultrasonic welding process. Ultrasonic welding process is 
conducted on the PC / ABS blends and the experimental results are obtained. A linear ANN model is first used to 
model the relationship between input and output parameters. The most influencing parameters that have a greater 
impact on the weld strength are identified from the input parameters, and compared with the mechanical results.  
 

2. Experimental Set-up 
 

PC and ABS granules are mixed in 60–40% ratio and mould preparation using injection moulding equipment 
is used for this investigation. Mold specimens used in the study are prepared as two different sets. Energy director is 
engaged in preparing one mold specimen set while the other is prepared without employing it. The injection time 
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required for the sample and the holding time for the process is fixed to be 5 seconds. Injection pressure is 207 kPs 
and holding pressures is kept at 167 kPa for the molding process. The cooling time for the process is maintained at 
30s. Injection temperatures from 170ºC to185 ºC are chosen as one of the major attributes to find the impact made 
by varying temperatures on the polymer properties. 

A Dukane i220 USW equipment that is available in a range of 20 kHz with its power levels ranging from 1200 
to 2400 W is shown in Fig. 1.  
 
2.1 Artificial neural networks (ANN) 

 
Artificial neural networks (ANN) have predominantly utilized for complex and highly interactive processes of 

various real time applications. The major advantage of a neural model is its ability to be modeled using real time 
data without any presuppositions. There are different types of ANN used in the modeling processes, some of them 
are multilayer perception (MLP), radial basis function (RBF), and self-organizing map (SOM), etc. In general, a 
neural network based on multilayer perceptrons trained using back propagation algorithm is used in the welding 
applications.  

In this work, a multilayer perception based ANN model has been simulated using MATLAB neural network 
tool box. By using a high number of data sets for modeling, we ensure that the network provides a better prediction 
of the welding joint under consideration. A data set that consists of three input layers, one hidden layer and a output 
layer has been employed. 

 

 
 

Figure 1. Ultrasonic welding machine 
 

The input layer contains of three input neurons that attribute to the three important process parameters 
namely pressure, welding time and amplitude. The movement of data through the input and hidden layers of the 
ANN is explained with the help of Eq.1 and Eq.2. 
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Where ai
(1) - input layer with node i,  

           net i
(1) - sum of input layers and  

           bi
(1) - hidden layer with node i.  
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Table 1. Welding input parameters with tensile strength 

 

 

 

 

 

      

 

 

 

 

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 

  The neurons in the hidden layer are then linked to the output neurons using a purelin transfer function. 
Levenberg-Marquardt algorithm is employed as a training function for the MLP network. The single output neuron 
with node, Nk, generates the best weld strength value with a linear activation function as shown in Fig. 4. The output 
is calculated as the summation of entering signals as expressed in equations 3 and 4. 

                            
j

xjbjwknet )()2()3(        (3) 

)()}({)( )3()3()3()3( xknetxknetkfxkN      (4) 

Where jw  represent the weights between the hidden and the output layers. By adjusting and correcting the 

weight of links in between the layers and learning parameters, the best strength value of the process is calculated.  
In the analysis of tensile strength of welded joints, a number of models are trained to identify the 

relationship between two important parameters namely dynamic resistance signal and tensile shear strength. Twenty 

Sl. No Welding 
pressure (bar) 

Welding time 
(ms) Amplitude (µm) Strength 

(N) 

1 3 400 100 570.29 

2 3.5 500 100 791.68 

3 3.5 500 100 803.84 

4 3.5 500 100 819.33 

5 3.5 500 100 826.58 

6 3.5 500 100 798.97 

7 4 500 100 798.34 

8 4 500 100 785.83 

9 4 550 100 792.50 

10 4 550 100 813.68 

11 4 550 100 858.48 

12 4 550 100 833.89 

13 6 600 100 916.82 

14 4.5 600 100 811.84 

15 4.5 600 100 807.99 

16 4.5 600 100 797.26 

17 5 650 100 835.34 

18 5 650 100 789.65 

19 5 650 100 839.23 

20 5 650 100 878.73 

21 5 650 100 862.12 

22 5.5 700 100 827.76 

23 5.5 700 100 815.90 

24 6 750 100 847.24 

25 6 750 100 840.93 

26 6 750 100 826.43 
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six data sets are given as inputs with three layers of input neurons, and an output neuron is used to identify the weld 
strength of weld, and these functions are obtained from totally randomized models. The result of parameters 
optimization in forecasting the weld strength value verse specimen for network is shown in Fig. 2. 

 

 
Figure 2. Network architecture 

 
3. Results and discussion 

3.1 Performance and Analysis of Errors in ANN modeling  

A multilayer perception based ANN model has been performed by using MATLAB to predict the 
relationship between input process parameters and tensile strength.  

In training, a set of inputs ai for a training sample is calculated and presented to the input layer, and the 
output corresponding to these set of inputs NK is received subsequently. Then the prediction value obtained from the 
neural model is compared with the original value of the weld strength obtained experimentally (Yd). Eq.5. is used 
for comparison as it calculates the mean sum of the squared error (MSE) between the predicted value NK and the 
experimental value Yd.  

 
The best validation performance for the model is obtained at 738.37 as shown in Fig. 3. Then we perform 

the regression analysis to obtain the correlation coefficient, which is the measure of closeness in the comparison of 
obtained results. If the value of R is obtained as ‘‘1’’ it means a close relationship between the predicted value and 
experimental value, and ‘‘0’’ represents a mismatch. Here in our work, a regression coefficient of R = 0.9692 is 
obtained for the set of training data, R = 0.94552 for the set of testing data, R = 0.98841 for set of validation data 
and finally R = 0.95851 was obtained for all the data presented as a whole. Hence, we can conclude that an accurate 
prediction of weld strength can obtained using this neural model. The line of best fit was calculated using the 
regression coefficients and is shown Fig. 4.  
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Figure 3. Best fit validation performance  

 

MSE = (Yd – NK)2     (5) 
 

 
Figure 4. Regression analysis  

 

Fig.5.explains the prediction model used to compare the performance between the experimental and predicted 
values of tensile shear strength. It is easily understood that available number of training data sets are set to decide 
the performance RMS training error and testing error of the model. If the available number of training data sets is 
reduced or not enough, subsequently the efficiency of the model gets reduced as it is not subjected to proper 
training. Deciding the sufficient number of layers and training data, the number of iterations is also very important 
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during the training, as these are the factors that prevent the model from becoming under fit or over fit. Further 
predictions of the model can easily be determined using the minimum RMS testing error value. The models are 
found to work well within the specified range of training data as the prediction results are compared with the 
experimental results. 
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Figure 5. Weld strength comparison between measured and predicted values   

 

3.2 SEM analysis  
SEM images (Fig.6 (a) and Fig.6 (b)) clearly show the impact of various range of frequencies on the 

material and its melting characteristics. For very high ultrasonic vibrations, the amount of melting is also high 
leading to the degradation in materials mechanical properties. Weld time is reduced by increasing the rate of heating 
and improves the processing speed. The voids that lead to the deterioration of the weld strength are as shown in Fig. 
6 (b). These voids are generally caused by the high heating that degrades the material properties, and also by the 
irregular temperature distribution at the weld interface. The direction of melt flow is also shown in the figure 6 (b). 

 

   
(a)                                                                      (b) 
Figure.6 SEM analysis (a) non-weld specimen, (b) welded specimen   
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Conclusion 

For every training data, the performance prediction model is calculated using the neural network model. Both 
the prediction model and experimental results are found to have good coordination and are found to be effective in 
predicting the tensile strength of the weld joint based on the process parameters of USW. Through experimental 
results, a tensile strength of 912 N is achieved for higher values of input parameter setting. But a nominal weld 
strength is achieved in 783 N for the mid weld parameter settings. The ANN results also indicate that the best weld 
strength range is obtained at 738.36 N. Comparison of these results shows that the predicted and measured weld 
strength is almost identical. SEM analysis of the weld joints shows that higher vibrations lead to big voids in the 
material when compared with less and medium frequency ranges. Still, a good tensile strength at the weld join is 
observed when the material is subjected to medium -frequency vibrations. This proves that the presence of voids do 
have a say on the lap joint interface strength of the material. 
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Abstract 
 

This paper presents a survey on energy efficient 

routing protocols for Mobile ad hoc networks. Mobile 

ad hoc networks (MANETs) are autonomously self-

organized networks without any fixed infrastructure. 

MANETs are deployed for emergency situation. In a 

mobile ad hoc network, nodes move randomly; 

therefore the topology may change rapidly and in 

unpredictable manner. Nodes in a MANET normally 

have limited transmission ranges, limited battery 

power and some nodes cannot communicate directly 

with each other. There may be multiple hops in a 

routing path hence every node in a MANET has the 

responsibility to act as a router. Reducing networks 

energy consumption and extending nodes lifetime are 

two important issues in MANET. This paper is a 

survey of active research work on routing protocols 

for MANET. 
 

Keywords: MANET, Energy Efficient Routing, 

Proactive & Reactive Routing Protocols 

 

I. Introduction 

A Mobile ad hoc network is a set of nodes 

that have the ability to communicate wirelessly 

without the existence of any fixed infrastructure. 

Nodes in an ad hoc network use other nodes as 

intermediate relays to transmit packets to their 

destinations [1]. An Ad hoc network is adaptive in 

nature and self organizing. In this kind of network, 

wireless topology may change rapidly and 

unpredictably. The main characteristic of MANET 

strictly depends upon both wireless link nature and 

node mobility features. Basically this includes 

dynamic topology, bandwidth, energy constraints, 

security limitations and lack of infrastructure [3].  

MANET is viewed as suitable systems which 

can support some specific applications as virtual 

classrooms, military communications, emergency 

search and rescue operations, data acquisition in 

hostile environments, communications set up in 

exhibitions, conferences and meetings, in battle field 

among soldiers to coordinate defense or attack, at 

airport terminals for workers to share files etc [3]. 

 

 

A)  Challenges in Mobile Ad-hoc networks [4] 
 

Ad-hoc networks have to suffer many challenges 

at the time of routing. Dynamically changing topology 

and no centralized infrastructure are the biggest 

challenges in the designing of an Ad-hoc network. 

Topology varies very frequently so we have to select a 

protocol which dynamically adapts the situation.  

Another challenge in MANET is limited 

bandwidth. If we compare it to the wired network then 

wireless network has less and more varying 

bandwidth. So, if we want to increase the network 

lifetime (duration of time when the first node of the 

network runs out of energy) as well the node lifetime 

then we must have an energy efficient protocol. The 

main challenges in mobile ad-hoc networks are: 1. 

Limited power supply 2. Dynamically changing 

topology 3. Limited bandwidth 4. Security 5. 

Mobility-induced route changes 6. Mobility-induced 

packet losses 7. Battery constraints 
 

B)  Routing [4] 
 

It is the process of establishing path and 

forwarding packets from source node to destination 

node. It consists of two steps, route selection for 

various source-sink pairs and delivery of data packets 

to the correct destination. Various protocols and data 

structures (routing tables) are used to meet these two 

steps. This survey paper is focused on finding and 

selecting energy efficient routes.  

 

C)  Energy Efficient Routing [7] 

Energy is a scarce resource in ad hoc wireless 

networks. Each node has the functionality of acting as 

a router along with being a source or destination. Thus 

the failure of some nodes operation can greatly 

impede performance of the network and even affect 

the basic availability of the network, i.e., routing, 

availability, etc. Energy management is classified into 

battery power management, transmission power 

management, system power management [2]. There 

are four energy cost metrics based on which we can 

decide the energy efficiency of a routing protocol.  
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TABLE - I 
Some of the energy related cost metrics [7] 

 

Metrics 

Classifications 

Objective Drawbacks 

Total 

transmission 

power 

Minimize 

energy 

consumption 

May cause 

node depletion 

Remaining 

energy 

capacity 

Evenly 

distribute 

energy 

depletion 

Does not 

ensure least 

energy cost 

path 

Estimated node 

lifetime 

Evenly 

distributes 

depletion 

Does not 

ensure least 

energy cost 

path 

Combination Tradeoff 

between power 

consumption 

and fairness 

Hard to find 

perfect tradeoff 

 

II. Classification of Routing 

Protocols 

MANET routing protocols could be broadly 

classified into two major categories: Proactive and 

Reactive. 

 

A) Proactive (Table- Driven) Routing Protocol 

[8] 

 

In Proactive, nodes maintain one or more 

routing tables about nodes in the network. These 

routing protocols update the routing table information 

either periodically or in response to change in the 

network topology. The advantage of these protocols is 

that a source node does not need route-discovery 

procedures to find a route to a destination node. On 

the other hand the drawback of these protocols is that 

maintaining a consistent and up-to-date routing table 

requires substantial messaging overhead, which 

consumes bandwidth and power, and decreases 

throughput, especially in the case of a large number of 

high node mobility. There are various types of table 

driven protocols: DSDV, OLSR etc. 

 

B) Reactive (On-Demand) Routing Protocol [8] 
 

Reactive routing protocols are also known as 

on-demand routing protocols. These protocols have no 

routing information at the network nodes if there is no 

communication. They do not maintain or constantly 

update their route tables with the latest route topology. 

If a node wants to send a packet to another node then 

this protocol searches for the route and establishes the 

connection in order to transmit and receive the packet. 

There are various types of On-demand protocols 

which are: DSR, AODV etc. 

 

C)  Hybrid Routing [4] 
 

Both of the proactive and reactive routing 

methods have some advantages and shortcomings. In 

hybrid routing, a combination of proactive and 

reactive routing methods are used which are better 

than the both used in isolation. It includes the 

advantages of both protocols. Examples of hybrid 

protocols are Zone Routing Protocol, Dual Hybrid 

Adaptive Routing (DHAR). 

         

I.  Proactive energy aware routing protocols and 

Algorithms 
 

First of all we will discuss about proactive 

routing protocols which are divided further in a 

following way on the basis of the algorithms used. 
 

Distance Vector 

(DSDV) 

 

Proactive protocols 

 

   Link 

State 

   

(OLSR) 

 

A) Dynamic Destination - Sequenced Distance-

Vector Routing Protocol (DSDV) [5] 
 

DSDV is developed on the basis of Bellman–

Ford routing algorithm with some modifications. In 

this routing protocol, each mobile node in the network 

keeps a routing table. Each of the routing table 

contains the list of all available destinations and the 

number of hops to each. Each table entry is tagged 

with a sequence number, which is originated by the 

destination node. Periodic transmissions of updates of 

the routing tables help maintaining the topology 

information of the network. If there is any new 

significant change for the routing information, the 

updates are transmitted immediately.  

So, the routing information updates might 

either be periodic or event driven. DSDV protocol 

requires each mobile node in the network to advertise 

its own routing table to its current neighbors. The 

advertisement is done either by broadcasting or by 

multicasting. By the advertisements, the neighboring 

nodes can know about any change that has occurred in 

the network due to the movements of nodes. The 

routing updates could be sent in two ways: one is 

called a „„full dump‟‟ and another is „„incremental.‟‟ 

In case of full dump, the entire  routing table is sent to 

the neighbors, where as in case of incremental update, 

only the entries that require changes are sent. 
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B) Optimized Link-State Routing (OLSR) [2] 
 

The Optimized Link State Routing (OLSR) 

protocol is an optimization of the classical link state 

algorithm, adapted to the requirements of a MANET. 

Because of their quick convergence, link state 

algorithms are somewhat less prone to routing loops 

than distance vector algorithms, but they require more 

CPU power and memory. They can be more expensive 

to implement and support and are generally more 

scalable. OLSR operates in a hierarchical way 

(minimizing the organization and supporting high 

traffic rates). The key concept used in OLSR is that of 

multipoint relays (MPRs).  

MPRs are selected nodes which forward 

broadcast messages during the flooding process. This 

technique substantially reduces the message overhead 

as compared to a classical flooding mechanism (where 

every node retransmits each message received). This 

way a mobile host can reduce battery consumption. In 

OLSR, link state information is generated only by 

nodes elected as MPRs. An MPR node may choose to 

report only links between itself and its MPR selectors. 

Hence, contrarily to the classical link state algorithm, 

partial link state information is distributed in the 

network. This information is then used for route 

calculation. OLSR provides optimal routes. The 

protocol is particularly suitable for large and dense 

networks as the technique of MPRs works well in this 

context. 

 
Fig – 1: MPR Election in OLSR protocol. 

 

C) Energy Efficient OLSR (EE-OLSR) [2] 
 

With EE-OLSR (Energy-Efficient OLSR) we 

denote a routing protocol obtained modifying OLSR 

in order to improve its energy behavior, without loss 

of performance. Two mechanisms are used in this 

protocol: the EA Willingness setting and the 

Overhearing Exclusion. 

 

D) Energy-efficient broadcast OLSR [4] 
 

A new protocol EBOLSR is proposed in 

2010 which adapts the OLSR protocol in order to 

maximize the network lifetime for broadcast 

communications. In EBOLSR energy efficient MPR 

selection is done by the residual energy of nodes, in 

this protocol we consider the weighted residual energy 

of energy efficient MPR candidate and its 1 hop 

neighbors. The basic phenomenon about this 

EBOLSR protocol was to select the energy efficient 

multipoint relays [MPR‟s]. 
 

TABLE - II 
Comparison between DSDV and OLSR [4] 

 
Parameter DSDV OLSR 

Algorithms 

used 

Distance 

vector 

Link state 

Unidirectional 

link 

Support 

No Yes 

QoS Support No Yes 

Multicasting No Yes 

Frequency of 

updates 

Periodic and as 

Required 

Periodic 

Characteristic 

feature 

Loop free Reduces 

control 

overhead using 

MPR 

 

II. Reactive energy aware routing protocols and 

algorithms 
 

The reactive routing protocols are based on 

some sort of query-reply dialog. Reactive protocols 

proceed for establishing route(s) to the destination 

only when the need arises. They do not need periodic 

transmission of topological information of the network 

[7]. 

 

Source Routing [4] 
 

In source routing, data packets carry the 

complete addresses from source destination and no 

routing table in intermediate nodes. Some source 

routing protocols are: Dynamic Source routing, 

Associatively Based Routing, and Signal Stability-

based Adaptive Routing. 

 
A)  Dynamic Source Routing (DSR) [8] 

 

Dynamic Source Routing (DSR) is a routing 

protocol for wireless mesh networks and is based on a 

method known as source routing. It is similar to 

AODV in that it forms a route on-demand when a 

transmitting computer requests one. Except that each 

intermediate node that broadcasts a route request 

packet adds its own address identifier to a list carried 

in the packet. The destination node generates a route 

reply message that includes the list of addresses 

received in the route request and transmits it back 

along this path to the source. Route maintenance in 
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DSR is accomplished through the confirmations that 

nodes generate when they can verify that the next 

node successfully received a packet. When a node is 

not able to verify the successful reception of a packet 

it tries to retransmit it.  

When a finite number of retransmissions fail, 

the node generates a route error message that specifies 

the problematic link, transmitting it to the source 

node. When a node requires a route to a destination, 

which it doesn‟t have in its route cache, it broadcasts a 

Route Request (RREQ) message, which is flooded 

throughout the network. The first RREQ message is a 

broadcast query on neighbors without flooding. Each 

RREQ packet is uniquely identified by the initiator’s 

address and the request id. A node processes a route 

request packet only if it has not already seen the 

packet and its address is not present in the route record 

of the packet. This minimizes the number of route 

requests propagated in the network. RREQ is replied 

by the destination node or an intermediate node, 

which knows the route, using the Route Reply (RREP) 

message. The return route for the RREP message may 

be one of the routes that exist in the route cache (if it 

exists) or a list reversal of the nodes in the RREQ 

packet if symmetrical routing is supported. 

In other cases the node may initiate it owns 

route discovery mechanism and piggyback the RREP 

packet onto it. Thus the route may be considered 

unidirectional or bidirectional. DSR doesn‟t enforce 

any use of periodic messages from the mobile hosts 

for maintenance of routes. Instead it uses two types of 

packets for route maintenance: Route Error (RERR) 

packets and ACKs. Whenever a node encounters fatal 

transmission errors so that the route becomes invalid, 

the source receives a RERR message. ACK packets 

are used to verify the correct operation of the route 

links. This also serves as a passive acknowledgement 

for the mobile node. DSR enables multiple routes to 

be learnt for a particular destination. DSR does not 

require any periodic update messages, thus avoiding 

wastage of bandwidth.   

 

B) Associativity -Based Routing (ABR) [5] 
 

ABR protocol defines a new type of routing 

metric “degree of association stability” for mobile ad 

hoc networks. In this routing protocol, a route is 

selected based on the degree of association stability of 

mobile nodes. Each node periodically generates 

beacon to announce its existence. Upon receiving the 

beacon message, a neighbor node updates its own 

associativity table. For each beacon received, the 

associativity tick of the receiving node with the 

beaconing node is increased. A high value of 

associativity tick for any particular beaconing node 

means that the node is relatively static. Associativity 

tick is reset when any neighboring node moves out of 

the neighborhood of any other node. 
 

 

 

Hop by Hop Routing [4] 
 

In hop- by- hop routing data packets do not 

carry complete route from source to destination while 

it carries only the address of destination and the next 

hop. Some hop by-hop routing protocols are: Ad-hoc 

on demand Distance Vector routing, Temporarily 

Ordered Routing Algorithm. 

 

A)  Ad-hoc on demand Distance Vector routing 

(AODV) [9] 
 

The AODV protocol deals with a routing 

table. Every node is associated with a routing table. 

When a node knows a route to the destination, it sends 

a route reply to the source node. Its entries are as 

follows. Destination Address - Destination Sequence 

Number – Next Hop Address - Lifetime (expiration or 

deletion time of the route) - Hop Count (number of 

hops to reach the destination). Nodes that can be 

communicated with are directly considered to be 

neighbors. A node keeps track of its neighbors by 

listening for a “HELLO” message that each new node 

broadcast and nodes broadcast at set intervals. When 

one node (the originator) needs to send a message to 

another node that is not its neighbor, it broadcasts a 

Route Request (RREQ) message.  

The RREQ message contains the following 

information: the source, the destination, the lifespan of 

the message and a Sequence Number, which serve as a 

unique ID. When the originator node‟s neighbors 

receive the RREQ message they have two choices: if 

they know a route to the destination or if they are the 

destination they can send a Route Reply (RREP) 

message back to originator, otherwise they will 

rebroadcast the RREQ to their set of neighbors. The 

message keeps getting re-broadcasted until its lifespan 

is completed. If the originator does not receive a reply 

in a set amount of time, it will rebroadcast the request 

except that this time the RREQ message will have a 

longer lifespan and a new ID number. All of the nodes 

use the Sequence Number in the RREQ to insure that 

they do not re-broadcast a RREQ. Sequence numbers 

allow nodes to compare how “fresh” their information 

on other nodes is. Every time a node sends out any 

type of message, it increases its own sequence 

number. Each node records the sequence number of 

all the other nodes it talks to. A higher sequence 

numbers signifies a fresher route. In this way, it is 

possible for other nodes to determine which one has 

more accurate information. 

 

B) Temporarily Ordered Routing Algorithm 

(TORA) [5] 
 

TORA is a reactive routing protocol with 

some proactive enhancements where a link between 

nodes is established creating a Directed Acyclic Graph 
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(DAG) of the route from the source node to the 

destination. This protocol uses a „„link reversal‟‟ 

model in route discovery. A route discovery query is 

broadcasted and propagated throughout the network 

until it reaches the destination or a node that has 

information about how to reach the destination. TORA 

defines a parameter, termed height. Height is a 

measure of the distance of the responding node‟s 

distance upto the required destination node. In the 

route discovery phase, this parameter is returned to the 

querying node. As the query response propagates 

back, each intermediate node updates its TORA table 

with the route and height to the destination node. The 

source node then uses the height to select the best 

route toward the destination. This protocol has an 

interesting property that it frequently chooses the most 

convenient route, rather than the shortest route. For all 

these attempts, TORA tries to minimize the routing 

management traffic overhead. 
 

Comparison of AODV and DSR [4]: 

 DSR has access to significantly greater 

amount of routing information than AODV 

by virtue of source routing and promiscuous 

listening. 

 DSR replies to all requests reaching a 

destination from a single request cycle where 

as AODV only replies once thereby learning 

only one route. 

 In DSR no particular mechanism to delete 

stale routes unlike AODV. 

 In AODV the route deletion causes all the 

nodes using that link to delete it, but in DSR 

only the nodes on that particular part are 

deleted. 

 

III. Proposed Hybrid Routing Protocols: Major 

Features 
 

A)  Dual-Hybrid Adaptive Routing (DHAR) [5] 
 

DHAR uses the Distributed Dynamic Cluster 

Algorithm (DDCA). The idea of DDCA is to 

dynamically partition the network into some non-

overlapping clusters of nodes consisting of one parent 

and zero or more children. Routing is done in DHAR 

utilizing a dynamic two level hierarchical strategy, 

consisting of optimal and least over head  

Table - driven algorithms operating at each level. 

DHAR implements a proactive least-overhead level-2 

routing protocol in combination with a dynamic 

binding protocol to achieve its hybrid characteristics.  

The level-2 protocol in DHAR requires that 

one node generates an update on behalf of its cluster. 

When a level-2 update is generated, it must be flooded 

to all the nodes in each neighboring cluster. Level-2 

updates are not transmitted beyond the neighboring 

clusters. The node with the lowest node ID in each 

cluster is designated to generate level-2 updates. The 

binding process is similar to a reactive route discovery 

process; however, a priori knowledge of clustered 

topology makes it significantly more efficient and 

simpler to accomplish the routing. To send packets to 

the desired destination, a source node uses the 

dynamic binding protocol to discover the current 

cluster ID associated with the destination. Once 

determined, this information is maintained in the 

dynamic cluster binding cache at the source node. The 

dynamic binding protocol utilizes the knowledge of 

the level-2 topology to efficiently broadcast a binding 

request to all the clusters. This is achieved using 

reverse path forwarding with respect to the source 

cluster. 
 

B) Zone Routing Protocol (ZRP) [5] 
 

ZRP is suitable for wide variety of MANETs, 

especially for the networks with large span and 

diverse mobility patterns. In this protocol, each node 

proactively maintains routes within a local region, 

which is termed as routing zone. Route creation is 

done using a query-reply mechanism. For creating 

different zones in the network, a node first has to 

know who its neighbors are. A neighbor is defined as 

a node with whom direct communication can be 

established, and that is, within one hop transmission 

range of a node. Neighbor discovery information is 

used as a basis for intra-zone Routing Protocol 

(IARP). Rather than blind broadcasting, ZRP uses a 

query control mechanism to reduce route query traffic 

by directing query messages outward from the query 

source and away from covered routing zones. A 

covered node is a node which belongs to the routing 

zone of a node that has received a route query. During 

the forwarding of the query packet, a node identifies 

whether it is coming from its neighbor or not. If yes, 

then it marks all of its known neighboring nodes in its 

same zone as covered. The query is thus relayed till it 

reaches the destination. The destination in turn sends 

back a reply message via the reverse path and creates 

the route. 
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III. Comparison 

TABLE - III 
Comparison of main routing protocols on the basis of route type, route selection, route 

maintenance and discovery 
 

Protocol Route Route 

Selection 

Beacon Maintenance Route 

discovery DSR Multiple Shortest path No Global, notify 

source 

Global 

ABR Single Link Stability Yes Local, bypass 

broken link 

Global 

SSA Single Signal Strength Yes Global, notify 

source 

Global 

AODV Single Shortest path Yes Global, notify 

source 

Global 

 

 

VI. Conclusion 

This paper presents a number of routing 

protocols for MANET which are broadly classified 

into proactive and reactive and also describe energy is 

on.e of the most important factor for this kind of 

network. Depending on the amount of network traffic, 

the routing protocols could be chosen. When there is 

congestion in the network due to heavy traffic, a 

reactive protocol is suitable. For example, AODV, 

DSR, OLSR are some protocols preferable for small 

networks, while the routing protocols like TORA, 

ZRP are preferable for dense networks.  

Network mobility is another factor that can 

degrade the performance of certain protocols. When 

the network is relatively static, proactive routing 

protocols can be used. On the other hand, as the 

mobility of nodes in the network increases, reactive 

protocols perform better.  
We conclude that there is not a single protocol 

which can give the best performance in ad-hoc network. 
Often it is more appropriate to apply a hybrid protocol 

rather than a strictly proactive or reactive protocol 

because they often possess the advantages of both 

types of protocols.  
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ACT: Mobile network  system  consists  of  mobile  nodes  which  are  movable  in  nature. Eac
kind of mobility patterns, energy. This will make it more difficult to form a mobile adhoc net
architecture has been initiated. The main concept behind grid architecture is the sharing of r

twork. Thus assigning resources for each devices will greatly reduce the load of the network. Th
ved by careful determination of stability time and position of mobile nodes  

ORDS: Mobilea dhoc grid, Mobility, Stability  

I. INTRODUCTION 

In a mobile ad hoc network (MANET) [8], a collection of mobile hosts with wireless network 
ry network without the aid of any fixed infrastructure or centralized administration. A MANET
cture less network because the mobile nodes in the network dynamically set up paths among the
temporarily. In other words a MANET is a self-configuring network that is formed automatical
nodes without the help of a fixed infrastructure or centralized management. Each node is equip
ter and receiver, which allow it to communicate with other nodes in its radio communication r
forward a packet to a node that is out of its radio range, the cooperation of other nodes in the
nown as multi-hop communication.  

Therefore, each node must act as both the host and the router at the same time. The network t
due to the mobility of mobile nodes as they move within, move into, or move out of the netw
ithin  each  other’s wireless  transmission ranges  can communicate directly; however, nodes  o
ve to rely on some other nodes to relay messages. Thus, a multi-hop scenario occurs, where s
ay the packets sent by the source host before they reach the destination host. Every node functi
of communication highly depends on other nodes cooperation. 

Mobile grid architecture [7] overcomes the problems faced by adhoc architecture. The devic
rid architecture. Effective resource sharing is the concept behind grid architecture.  A grid by d
rdinates resources that are not subject to  centralized control. The fundamental functions in 
y, negotiation, resource access, job scheduling and authentication. In mobile adhoc grid arch
e allowed to form inside a grid in order to reduce the burden of the network. Since all  the n

ed to  each other  resource sharing  will be made  easy. Thus  the GHN,SPN,CN all appear ins
s variety of operations thus sharing the necessary resources to the customer node. Since the r
no  need  for  any  central  authority  which  is  the major  disadvantage of  MANETS.Each  no

PN,CN and CA itself. 
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In MANET, nodes are free to join and leave the network at any time in addition to being ind
uently, a mobile ad hoc network is vulnerable to many kinds of malicious attacks, and it is thu
ommunications. Malicious nodes directly threaten the robustness of the network as well as the a
ng legitimate nodes from malicious attacks must be considered in  MANETs. This is achieva
tes or so called node ID’s. Each node is assigned by a specific Id or Certificate. 

Whenever the node is detected as a threat to the network its Id or certificate is revoked [20] from
ing the whole network system.The revocation mechanism is already been done for adhoc net
ng applied to a sharing architecture called Mobile adhoc grid architecture. 

II. R ELATED WORK 

 architecture  allows the network  to  share  and  use resources available  efficiently  without  an
veral researchers have been done some works related to grid architecture they are as follows: 

n et al [7] have proposed a mobile ad hoc service grid that maps the concepts of grid on to ad
ad hoc service grid  uses the  under-lying connectivity and routing protocols that  exist in  ad 
ity of the service in a node is broadcast to all one-hop neighbors. Since the grid is formed within
a chance for resource discovery to fail when there is no service provider within one hop. In thi
ble for maintaining the resource look up table, which can be a burden to devices with less storage

ng et  al [8] have  proposed a  mobile agent  based approach for building computational grids 
s (MANET). Here, the mobile agent has been used to distribute computations and aggregate re
arches for resources and executes the computations on the node that is willing to accept it an
ion of resource provision for running the computation job.  

a et al [9] have proposed a computing grid over a vehicular ad hoc network (VANET) by leveragi
o-roadside wireless communications. This grid has been used  for solving traffic related probl

ween vehicles. Forming a grid is not a problem in VANETs, because the vehicles have ample po
quipped with computing resources.  

et al [10] have investigated the use of the grid as a candidate for provisioning computational serv
itous computing environments. The competitions among grid service providers bring in an optio
switch their service providers, due to unsatisfactory price and QoS guarantees.  
approach varies from the above mentioned works and  we  have used trace based approach i

nodes to form grid architecture. 

III. PROPOSED ARCHITECTURE FOR GRID FORMATION 

bility of the  grid is  the major challenge in  mobile grid. Since the  nodes are allowed to mov
it is difficult to form a grid with these mobile nodes.A Mobile Ad-Hoc Network (MANET) i
of mobile nodes connected by wireless links, to form an arbitrary topology. The nodes are free
e  network's  wireless  topology  may  be  unpredictable  and  may  change  rapidly.  Minimal  c

ment  and  absence  of  a  central  governing  authority  make  ad  hoc  networks  suitable  for  em
r,  in future  MANETs are  expected  to be  used in various applications with  diverse  top
ation. Widely varying mobility characteristics are expected to have a significant impact on the
protocols like AODV. The overall performance of any wireless protocol depends o
nections between any two nodes transferring data as well on the duration of interconnections 
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h containing n-nodes.   If nodes change  their location over time,  they  have  to update  their
ly in  order  to avoid  inaccuracies resulting  from using  outdated location estimates. Moreov
he measurement of parameters needed for location computation can cause inaccuracies in the est

a. Parameters Associated 
come this mobility problem we are going to use the following parameters  
Position 
Stability time  

1. Position 
Whenever the nod joins the network it will keep on sending the information about its position

updated once the node starts to move from one particular place to another. This will help to det
cular node. Once the status has been determined it is useful to determine the type of nodes. 

2. Stability Time 
The stability time of the mobile nodes are determined to understand the patter and the manner 
ing .The stability time gives the approximate time of the nodes in which they are available in 
ticular period of time 

b. Grid Table 
grid table consists of the details about each and every node in the network. The nodes are diff

ustomer nodes and service provider node. The table consists of the details about position and 
s which are further used for communication between the nodes. The tables keep on updating du
s.  

below  represents the overall system architecture for  grid formation.  Initially the proFig 1.1
nodes.The positions and the stability time of the nodes are assigned at random since they mov
 After all the process has been finished a grid table is formed which contains the details about 
The grid table is then used for the resource allocation for the necessary customer and service pr

resource management part of the system performs the Process of allocating necessary resource
The resources are the back bone of the mobile adhoc architecture. They are shared between t

e available grid resources. 
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FIGURE 1.1 OVERALL BLOCK DIAGRAM 
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IV. GRID  FORMATION 

node willing to provide service is called service provider node (SPN) and the node which req
rvice provider node.The service provider node which has high stability time near the both custom
node will act as the  Grid  head node (GHN).The GHN is responsible for the communication
the SPN and CN.Grid formation is the goal of the system. It starts with the grid table. The grid

e available information about the nodes  being implemented. The positions of the nodes are s
Resource management phase acts the middleware between grid initiation and grid  formation

identified and the nodes which are requesting that resources have been found out. The resources
ar node by using the service monitoring. The resources are updated once the new GHN has been
y functionalities are assigned to the GHN thus by servicing the CN by the SPN. 

V. R A ESOURCE LLOCATION  

node willing to provide service will broad cast the hello packet throughout the network. The he
d in.The table consists of Node ID,  Stability time and Hello ID.The node which needs the  s
equest message to the SPN.The format of the message is shown in Table. The node willing to p
est will provide the Grid joining message to the SPN. 

a. Resource Management 
The grid head node  act as the centralized server for the communicationprocess. Once the CN req
ook up  the grid joining message to select the  suitable   SPN  to allocate it to the required CN.
it will starts to serve the customer node. The process will be monitored by the Grid head nod
ion of the communication the service provider will send the completion message and the custome
owledgment message to the GHN. 

SPN after one successful completion it will send the terminate message if the node willing to exit
ovide the WTC (WillingTo Continue) message if the service provider node wants to continue th
d the denial-of-service message if the SPN doesn’t ready to provide the service. The major job
trol the communication but also broadcasts the hello packets throughout the network such that 

and it will allow the new nodes can join the Grid architecture. 

Grid head node will keep the table updated throughout the communication process, and will 
o the next GHN for successful communication. When network merge happens it will not affe
new members will join the grid. But this situation will not happen frequently in a low mobile scen

VI. PERFORMANCE EVALUATION USING    SIMULATION 
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ulation mechanisms are used to evaluate the Grid architecture. The simulation tool used is NS2.Timulation are given in Table 2. 

Table2. Parameters used in NS2 
Parameter Value 

Node Placement Random Distribution 
Number Of Nodes  100 
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Terrain Dimensions 1000m x 1000m 
Transmission Range 250m  

Simulation Time 600s 
Routing Protocol AODV 

a. Job Completed 
completed in grid architecture is defined as the amounof job completed by the SPN and CN 
nstant. 

5.A Service Provider nodes vs Job Completed graph. Here X-Axis denoted the number of
and the Y-Axis denotes the number of jobs completed. The jobs completed increases li

from the above evaluations by increasing the customer nodes we can  complete more numbe
provider node is static and it is fixed as 5. 

b. Control Packets  
This parameter gives the value of the number of control packets needed in order to form the

hat the number control parameters needed in order to form a grid increases rapidly as we incr
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r nodes.   
 
 
 
 
 
 
 
 
 
 

Figure 5.B Customer nodes vs Control packets graph. Here X-Axis denoted the number o
the Y-Axis denotes the number of Control Packets sent. The control packets forwarded inc
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c. Energy Utilized 
energy level utilization is defined as the amount of energy utilized by the mobile nodes in the gri
of energy level available 

5.C Grid Head nodes vs Energy Utilization graph. Here X-Axis denoted the number of He
Y-Axis denotes the amount of energy used. The Energy used is fount to increase line

m the above mentioned three parameters evaluation we conclude that the grid architecture is pe
ing the stability and position of the mobile nodes.The energy has been used wisely.  

VII. CONCLUSION AND FUTURE     WORK 
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expected grid architecture has been formed by using the mobile nodes. The mobility of the nodein the MANET has been resolved by clearly evaluating the Position and stability parameters o
bile nodes are thus allowed to freely inside the grid architecture. The transmission process has bee
provider nodes to the customer nodes and the necessary resources are allocated to the service prov
head nodes .The grid head node shared the resources among the service providers by itself wi
authorities which simplifies the process. Since resources are shared load inside network has been
fic or delay. Hence, a grid architecture using the mobile nodes have been designed and implement

n though the mobile  adhoc grid architecture efficiently shares the resources,security [1
ssed. The future work on this paper purely depends on securing the mobile adhoc grid architectur
g mechanisms are going to be followed  
Attack Detection  
Certificate Verification  Certificate Revocation 
Recovering Falsely Accused Certificates  
Attack Prevention  
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Abstract— Because of the unstructured way of present day 

digital data, NoSQL storages have been received by a few 

endeavors as the favored storage office. NoSQL storages can 

store schema-oriented, semi-structured, schema-less data. A kind 

of NoSQL storage is the document-append storage which has 

gotten high selection because of its adaptability to store JSON-

based data and files as connection. The consistent data 

development in current associations has made a requirement for 

adjustment and advancement in the field of information 

stockpiling. Optimal improvements, for instance, NoSQL have 

been proclaimed because the answer for the regularly 

constructing informationrequisites of the company world, 

nonetheless these cases have now not been subsidized by way of 

countless certifiable reports. Current benchmarks assess 

database execution by executing particular inquiries over 

generally manufactured information. These simulated situations, 

then, keep us from effortlessly making inferences for this present 

reality and suitably describe the execution of databases in a 

genuine framework. To counter this, we utilized a genuine 

undertaking framework with genuine corporate data to assess the 

execution and space qualities of well-known NoSQL databases 

and contrast them with SQL partners. We show one of the 

primary compose substantial assessments utilizing endeavor 

programming and huge data. We tried Cassandra, MongoDB, 

HBase and MS-SQL Server, contrasting their execution and 

aggregate utilized space while taking care of requesting and huge 

compose demands from a genuine organization with an electrical 

estimation undertaking framework. 

Keywords— NoSQL; Big Data; Enterprise; Write-Heavy; 

MongoDB; Hbase; Cassandra; SQL Server; 

I.  INTRODUCTION 

Huge information area has just lately taken extra 
prominence within the enterprise, with very excessive 
amounts of skills looking consistent, rapid, and continuously 
readily available processing (Chen et al., 2014) [1]. Ordinary 
relational programs are identified for his or her ACID 
(Atomicity, Consistency, Isolation, durability) properties and 
consistency ensures, nevertheless this design alternative could 
often under their availability  and scalability(Leavitt, 2014)[2]. 
To counter this state of affairs, NoSQL applications has been 
developed. They sacrifice one of the ACID houses, especially 
consistency, favoring availability(Moniruzzaman et al., 2013) 
[3], resulting in BASE (real readily available smooth-state 
choices with Eventual-consistency) applications. Certainly 
these have methods are naturally on hand, have a soft state in 
the course of which consistency just isn’t but exact, 
nevertheless then are eventually 
commonplace(Brewer,2000)[4]. Buying and selling off 
consistency for availability has resulted in tons of I-of-a-sort 
NoSQL approaches which have evaluated a couple of 
occasions in up to the moment years, but there appears to be a 
lack of precise world experiences with corporation talents or 
systems (Lourenco etal., 2015, August) [6].as an alternative, 
the NoSQL literature is more commonly situated on synthetic 
benchmarks such because Yahoo! Cloud Serving Benchmark 
(YCSB) (Cooper et al., 2010) [7]. 

We were given a specific institution system with a write-
heavy workload and big datasets, and requested to evaluate the 
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feasibility of replacing part of its storage backend with a 
NoSQL systems in the precise world, versus the 
aforementioned synthetic benchmarks, with admire to 
throughput and storage specifications. To additional our 
evaluation, we additionally confirmed house utilization for 
every of these within the leisure of this paper, despite the fact 
that the workloads of the organization method aren’t advisor 
of gigantic becoming clear. To remedy this predicament, 
procedures for dealing with significant knowledge had been 
experimented, in distinct NoSQL technological know-how. It 
is the info concerning the process that justifies our 
experiments and study into large information technologies. 

On this paper we reward the crisis, our findings and the 
conclusions now we’ve got drawn from our experiments. 
Nowadays NoSQL methods has been proven(MongoDB, 
Cassandra, Hbase Server) and in comparison with the 
relational model (MS SQL Server) to claim if they provided 
any performance positive aspects in a an actual manufacturer 
state of affairs. MS SQL Server is consultant of the relational 
world, and our outcome intends to be broader, evaluating 
NoSQL database performance and area usage with relational 
equivalents. To the great of our knowledge, our work is one 
the predominant to make clear an exact world write heavy 
company difficulty, no longer counting on an artificial method 
and expertise. Our outcome may function a bridge to fill 
within the literature hole between conceptions and apply, 
synthetic and actual, through depicting the impact of NoSQL 
on an actual world NoSQL procedures a customary enormous 
data answer- behave in a write-heavy enterprise drawback, 
which made use of relational science, in terms of performance 
and house. We once more be aware that this research  used to 
be aimed toward affirming how big data associated 
technologies behaved in an actual-world situation, and to 
which measure they could help overcome bottlenecks in 
relational technology in such scenarios. 

The rest of this paper is structured as follows. Sections 2 
grants a cutting edge on NoSQL programs which supports our 
alternative of proven databases, alongside associated work. 
Part 3 presents Cassandra, MongoDB and Hbase Server, 
highlighting their elements and characteristics. Part four 
introduces the organization process. We labored with, the 
problems at hand, the reward structure and our proposed 
constitution. Section 5 explains the experiments we ran and 
theirs setup. Part 6 grants our results and their speak. 
Ultimately, in part 7 we draw the conclusions of our work and 
future work prospects, additionally specializing in the 
teachings discovered from our experiments and suggesting a 
collection of defining qualities those NoSQL methods need to 
bigger aid our brand situation. 

II. STATE OF THE ART 

With a significant quality of readily available NoSQL 
solutions, its main to be equipped to distinguish the fittest 
database decision for a detailed method with admire to its 
distinct trails. The complete steady progress and evolution of 
non-relational technological know- how, over the past years, 
has contributed to the typical curiosity in evaluating NoSQL 
databases. In addition, expert now, all of the to be had reviews 
had been absolutely serious about the efficiency making an 

attempt out using common benchmarks (Zhong et al., 2014) 
[8], (Lourenco et al., 2015a) [9]. 

Despite the fact that these reviews furnish a normal 
potential of the database conduct, there’s no efficiency 
guarantee even as working in an actual organization 
atmosphere, where capabilities and interplay are a ways extra 
random, unpredictable and tough to model (Zhong et al., 
2014)[8], (Abramova et al., 2013)[10]. In latest NoSQL 
reviews, the authors focal point on distinctive potentialities of 
adapting NoSQL options and using these databases together 
with other area-particular technologies, reminiscent of medical 
determination support programs (Chen et al., 
2015)[1],(Mazurek, 2014)[11]. In these studies, the authors 
evaluated wonderful potentialities of integrating NoSQL 
databases in present techniques where flexibility or massive 
potential dealing with capabilities have been wanted. They 
concluded that, in retaining with each method attribute, 
NoSQL, properly, possibly a just right probability for 
knowledge management. In targeted, its flexibility and 
scalability were noticeable as fitting for the needs of each of 
those works. One of the drawbacks of NoSQL databases is the 
educational curve (Lourenco et al., 2015, February) [9]. 
Another recent pattern has been the development of exclusive 
approaches in phrases of know-how queries. Whilst most 
builders and DBAs are secure and accustomed with SQL, the 
querying and administration of non-relational databases 
requires additional time to gain knowledge of (Stonebraker, 
2011) [12]. More than that, NoSQL science is legendary for 
the nonexistence of a querying standard, with amazing 
database having unique querying languages (Stonebraker, 
2010), (Stonbarker, 2011) [12]. As an end result (Bach et al., 
2014)[13] and (Sellami et al., 2014)[14] describe  querying in 
NoSQL databases and a possibility of modeling process that is 
capable of executing queries regardless of the database. 
Therefore, the author suggest efficient knowledge mining and 
gigantic knowledge processing (Lomotey et al., 2014) [15]. 
Their equipped frameworks offers larger skills querying and 
analysis. This paper gives review on how NoSQL databases 
take part in on approaches with one of these distinguished set 
of requisites. 

Further reviewing the literature, we have specified focus 
on artificial capabilities, few opinions interested in write-
heavy datasets (we observe, that there are some be trained 
heavy opinions, comparable to (Dory et al., 2011) [16] and 
(Silva et al., 2014)). Involving heavy workloads, the authors 
of (Datastax. On-line) focal point on many situations, 
considered one in all them being (“commonly writes”), 
nevertheless use the unreal YCSB benchmark. In much the 
equal process, in     (Tudorica et al., 2011) [17], a write 
intensive evaluation is carried out for rather plenty of NoSQL 
Databases, but once with various datasets. On the other hand, 
the authors moreover use synthetic frameworks for his or her 
assessments. When YCSB was once first presented, the 
authors launched results with the benchmark (Cooper et al., 
2010), canalizing read, write and exceptional characteristics. 
The final result amongst these papers, equals databases, tends 
to fluctuate, a natural illustration of how NoSQL is continually 
evolving. At the same time there is most likely abilities on the 
write-heavy effectively of NoSQL (Zhong et al., 2014) [8] 
reward three group circumstances the place NoSQL. However 
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in contrast to our work, their eventualities don’t signify mature 
corporation applications, and are very a lot approaches apart 
from a write-heavy state of affairs. Their work, and future 
developments, would provide useful contributions to the 
company analysis of NoSQL, however it neglects write-heavy 
eventualities. 

III. OVERVIEW OF EVALUATED DATABASES 

After evaluating few databases, a final crew of three 
distinct databases was chosen for checking out. These had 
been the one that met all the standards, strolling in the home 
windows running system, allowing for transparent sharing and 
having Web bindings and drivers. Here in this section we have 
a summary of Cassandra, MongoDB and Hbase Server, 
highlighting their aspects and characteristics. 

A. Cassandra 

Apache Cassandra is an exceptionally scalable, excessive-
efficiency distributed database designed to control colossal 
amounts of competencies throughout many commodity 
servers, providing excessive availability and not using a single 
element of failure. It can be a form of NoSQL database. 
Cassandra is an open-supply shared-nothing NoSQL column-
retailer database developed and utilized in fb (Gudivada et 
al.,)[19],(Haughian, 2014)[20],(Kuznetsov et al., 2014)[21]. It 
can be headquartered on the strategies behind Google Big 
Table (Chang et al., 2008) [22] and Amazon Dynamo 
(Decandia et al., 2007) [23]. 

1) Features of Cassandra: Cassandra has grow to be so 

recognized considering of its super technical points. The 

imperative features of Cassandra are as follows: 

Elastic scalability – Cassandra is enormously scalable; it 

allows a way to add extra hardware to accommodate further 

customers and extra information as per requirement.  

 Consistently n constitution – Cassandra has  no single 
element of failure and it is most commonly on hand for 
alternate- important functions that aren’t ready to 
manipulate to pay for a failure. 

 Consistently on constitution - Cassandra has no single 
element of failure and  it is mostly common on 
alternate - important functions that aren't ready to 
manipulate to pay for a failure. 

 Flexible in storage - Cassandra contains all kinds of 
possible understanding codes for the structured, semi 
structured and  the unstructured. it could very likely 
dynamically accommodate changes todata 
constructions in preserving alongside of want. 

 Easy for distribution - Cassandra provides  the 
flexibleness to distribute information in  the region the 
way we want through replacing data in the course of 
new capabilities services. 

 Transaction aid- Cassandra helps residences like 
Atomicity, Consistency, Isolation, and Durability 
(ACID). 

 Quick writes- Cassandra used to  design to run on 
cheap commodity hardware. It performs blazingly fast 

writes and could retailer have qualities of hundreds of 
1000's of terabytes of knowledge, without sacrificing 
the knowledgeable effectively. 

The  design intension of Cassandra is to control colossal 
information workloads throughout multiple nodes with none 
single element of failure. Cassandra has peer- to -peer allotted 
method in the path of its nodes, and expertise the whole nodes 
in a cluster. The entire nodes of the cluster play an equal  
function. every node is impartial and whole interconnected to 
unique nodes. Every node in a cluster can face delivery to be 
trained and writes requests, despite the position the data  is 
certainly positioned within the cluster. When a node goes 
down, write requests can be served from one kind note  inside 
the neighborhood. 

2) Cassandra –Architecture: The design intension of 

Cassandra is to control large workloads know-how within the 

direction of some nodes with none single detail of failure. 

Cassandra has peer-to-peer distributed system for the period of 

its nodes, and know-how is disbursed among the whole nodes 

in a cluster. 

 The whole nodes in a cluster play the equal function. 
every node is neutral and at the same time 
interconnected to distinctive nodes. 

 Every node in cluster can acquire  the write requests, 
regardless of the concern and the understanding  to 
place the cluster within effectively. 

 When a node goes down, gain expertise of write 
requests may also be served from particular nodes that 
resides nearby a quality of nodes in a cluster act 
replicas for a given piece of knowledge. The most 
nodes respond within an out-of-date valued at, 
Cassandra will return most likely virtually the trendiest 
price to the customer. it performs taught restore 
throughout the history to which the stale values. The 
following figure1 indicates a schematic view of how 
Cassandra makes use of knowledge replication among 
the many nodes in a cluster to be particular no single 
aspect of failure. 

 

 

Fig. 1. Cassandra Architecture 

3) Basics of Cassandra : The key basics of Cassandra are 

as follows: 

Node:  The place where the data is been stored. 

Data center: Assembling all the related data nodes. 
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Cluster: It is an element that contains one or more data 

centers. 

Commit log: It is a mechanism for crash restoration in 

Cassandra. Every write operation is written in the commit log. 

Mem-desk: It is a constitution for memory resident 

knowledge. once the information is in commit log, they will 

be written to the mem-table. like, for a single-column loved 

ones, there will likely be a couple of mem-tables. 

SSTable: It contains the information in the disk file flushed 

from the mem-disk when its content reach a threshold worth. 

Bloom Filter: It is a distinct sort of cache. Bloom Filters are 

accessed after every question. these are non deterministic , 

algorithms for trying out whether or not an aspect is a member 

of collection. 

4) Cassandra Query Language: Cassandra query 

Language(CQL )treats the database (Key space) as a container 

of tables. programmers use cqlsh; an instantaneous to work 

with CQL or separate utility language drivers. the write 

operations in the nodes performs a proxy between the 

consumer and the nodes conserving the skills. 

 

Write operations : Every write exercise of nodes is captured 

by way of the commit logs are written within the nodes later 

captured from them and saved in mem- table. Whenever the 

mem-disk is full, most often written into SStable knowledge 

file. All the writes are regularly partitioned and replicated for 

the period of the cluster. Cassandra periodically consolidates 

the SSTables, discarding useless competencies. 

Read operations: Cassandra will get the value from the mem-

desk and assessments the bloom filter to compatible. here the 

SSTable holds the exceptional capabilities. Cassandra is 

however like BigTable in which considerations the info 

mannequin.  The minimal unit of storage is a column, with 

rows which incorporate columns or nested columns. Columns 

themselves emerge the title , price and timestamp. Here rows 

must not have the equal style of columns (Kuznetsov et al., 

2014)[21] . Cassandra helps a SQL- like language referred to a 

SQL- like language referred to as CQL, along with unusual 

protocols((Kuznetsov et al., 2014)[21] as this follows the 

ACID properties it follows the   indexes and secondary 

indexes that are supported, atomicity is guaranteed on the 

measure of one desk row. Consistency is above all tunable 

steady with the popular operation that the utilizing developer 

can specify the consistency. conflicts are also resolved on 

timestamps(the most recent file is kept). the database operates 

in mastre-take mainatin of mode (Gudivada et al., 2014 )[19], 

it sees that no node is precise from another, and combines 

disk-persistence with in memory caching of outcome, leading 

to excessive write throughput operations.(Haughian, 2014 

)[20],(Gudivada et al., 2014)[19]. holding of structure makes 

horizontal scalability to occur(Haughian, 2014)[20]. there are  

few distinct partitioning programs and replication via 

database(Haughian, 2014)[20] .  

B. Couchbase 

Couchbase develops and presents industry packages and 
aid for Couchbase server and Couchbase Lite that can be 
open-supply, NoSQL, multi-model, report-oriented database 

that store JSON records or a pure key-cost database. The 
group has its headquarters in Mountain view, California and 
location of work in San Francisco, Bangalore and UK[24]. It 
is a privately held manufacturer with approximately $30 
million in manufacturer capital funding from Accel 
companions, Mayfield Fundand Ignition associate[25] 
ognizance and awards include the 2012 Infoworld Bossie 
award[26] Dataweek 2012 award[27] constantly- On 
international award [28] VentureWire's 50 FASTTech 
businesses[29]GigOM's constitution 50 report[30] and the 
Gartner cool supplier award[31]. Couchbase is like an open 
source that provides NoSQL database that utilize both report-
oriented or pure key-cost database and supports via couchbase 
Inc. it goals for handy scalability common place immoderate 
efficiency, excessive reliability and ease of progress.  when 
used as a document-oriented database, capabilities saved in 
JSON design which will also be indexed and queried. it has a 
proposal from Apache CouchDB and memcached. it has a 
seperate and unbiased local, supplies an awfully exact set of 
capabilities and helps very specific use instances. Couchbase 
is used at a quality of enterprise, for gaming like Zynga and 
Shufflemaster. AOL and MediaMind for ad structure, 
Salesforce .Com and Concur for SaaS industry capabilities, 
Orbitz and Sabre for e-commerce, and Thomson Reuters and 
McGraw-Hill for online media. 

1) Couchbase Server architecture: Coughbase  server is 

an open source scalable NoSQL database design engine. the 

core structure is designed to simplify developing ultra- today's 

flexible expertise mannequin and core database platform 

potential starting from immoderate availability, excessive 

scalability. To understand the couchbase server's runtime 

conduct, its major connectivity, replication, storage, caching 

and protection runtimes. it also includes Cluster manager, 

knowledge services, Index carrier, and query carrier. the 

runtime behaviors in terms of replication, storage etc turned to 

be exceptional offerings. regarding the core components, the 

sections beneath Cluster supervisor  and architecture as 

follows 

 

Fig. 2. Couchbase Server architecture 

C. HBASE 

HBase is an open provide, non-relational . disbursed 
database modeled after Google's BigTable and written in Java. 
its developed as part of Apache application groundwork's 
Apache Hadoop mission and runs on excessive of Huffs, 
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providing BigTable- like capabilities for Hadoop. It also 
presents a fault-tolerant approach of storing big portions of 
spare information or unimportant information, comparable to 
discovering the 50 biggest objects in a goggle of two billion 
documents, or discovering the non-zero objects representing 
lower than zero 1% of a massive assortment. 

 HBase point’s compression, in-memory operation, and 
Bloom filters on a per-column foundation as outlined within 
the traditional BigTable paper[32]. tables in HBase can 
function  the center and output for Map Reduce jobs run in 
Hadoop. HBase isn’t only alternative for SQL database and 
apache Phoniex which also presents SQL layer for HBase as 
well as JDBC driver. HBase is now serving a number of 
information-pushed we sites[33], including facebook's 
Messaging Platform[34]. 

1) HBASE Architecture : In HBase tables are break up into 

areas and are served by the region servers. here the areas are  

vertically divided by way of column families into shops. 

outlets are saved as files in HDFS  figure3 shown below is the 

architecture of HBase. 

 
Fig. 3. HBase -Architecture 

HBase  has three major components : the patron library, a 
grasp server and neighborhood servers. vicinity servers will 
also be added or removed as per requirement. 

The master server 

 It assigns the regions to the regional servers and takes 
the aid of Apache Zookeeper for this mission. 

 Handles load balancing of the areas across regional 
servers. it unloads the busy servers and shifts the areas 
into much less occupied servers. 

 Continues the state of the cluster through negotiating 
the weight balancing. 

 Takes charge of schemes change and other metadata 
operations to construction of tables and column 
households. 

 Regions-  these are like tables which are cut up and 
unfold for the period of the region servers. 

 Region server- the neighborhood servers have regions 
that 

 Keeps up correspondence with the consumer and 
control information- associated operations. 

 Manage read and write requests for all the regions 
beneath it. 

 Decide the dimensions of the vicinity by means of 
following the vicinity dimension thresholds. 

 After we take a deeper look into the neighborhood 
server, it comprises regions and retail outlets as 
confirmed in figure 4 below. 

 

Fig. 4. Regions and stores 

The store contains reminiscence retailer and HFiles. the 
data that is entered into the HBase is saved right here at first 
later transferred and saved in HFiles as blocks ad memstore is 
flushed. 

Zookeeper 

Zookeeper is an open- deliver venture that presents 
offerings like retaining configuration  advantage, naming, 
supplying disbursed synchronization, etc. 

 The ephemeral nodes represents filed server, Seize 
server to use the nodes to detect hand servers. 

 The nodes are also used to track server screw up or 
group partitions for availabilty. 

 Through Zookeeper the clients will be in contact with 
neighborhood servers. 

 HBase will itself maintain zookeeper in pseudo and 
standalone. 

D. MONGODB 

MongoDB is a cross-platform, file oriented database that 
supplies, excessive efficiency, immoderate availability and 
primary scalability. MongoDB works on recommendation of 
assortment and file .MongoDB is an open-supply record 
orientated database written in C++  and developed through 
manufacturer and make use of JSON  where the knowledge 
saved  and transferred in a binary, additional compact form 
named BSON. through the schemaless  the identification is 
regularly reward (Kuznetsov et al., 2014)[21], (Haughian, 
2014)[20]. figure5 shows the constitution of corporation  new 
DB. 
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Fig. 5. MongoDB Architecture 

MongoDB's horizontal scalability has most utilizing 
computerized sharing (Haughian, 2014) [20]. the 
asynchronous grab-slave mannequin locks  have been utilized 
through Replication which signifies that writes are simplest 
processed to hold of node and reads developed from every 
snatch node  probably the slave nodes.(Haughian, 2014)[20]. 

Database customers can pick the form of consistency 
objects they need, defining whether the secondary nodes are 
allowed from the style of nodes the affirmation has purchased. 
MapReduce and Aggregation Framework and systems of 
interacting with records (Kuznetsov et al., 2014) [21]. These 
can be queried, sorted, projected, iterated with cursors and 
aggregated, amongst specified operations. Utilizing the two- 
dimensional spatial indexes for geometry headquarted figuring 
out (Kuznetsov et al., 2014[21]). MongoDB has a new brand 
of new programming languages having native biddings which 
supports programming interfaces. (Kuznetsov et. 2014)[21]. 

E. A Real Enterprise Distributed System   

The system manufacturer labored with storing quantity of 
measurements coming from electrical received at excessive 
sample charges. Data is made from tuples containing usually 
floating values, a timestamp and some future metadata. This 
approach is currently deployed through a performance 
bottleneck throughout colossal batches of write-most potent 
operations, which probably issued to important databases. 

The approach uses a disbursed constitution. Information is 
generated by particular gear and saved in an accessible 
approach that can be XML or an extraordinary database. 
Different set of independent methods ultimately accumulate 
the info, considering the fact that there are giant quality of 
documents using methods. Tons of knowledge is gathered and 
rapidly written to the SQL server. These are the operations 
with bottleneck and efficiency within the procedure. 

Experiments editing the database backend of the process to 
curb the bottleneck making use of NoSQL methods.  

1) Original System-Relational: The long establishment 

method uses a centralized MS SQL server database the 

location all of the gathered knowledge is saved. Additional 

data and metadata needed for other application performance is 

stored in distinct tables within the same database. Knowledge 

is gathered and written in parallel. A relational approach for a 

tremendous number of inserts indexing and some integrity 

constraints performing experiment. This method favors the 

utilization of the fine relational technology with all ACID 

residences.  

2) Proposed System –NOSQL: The differences to the 

present system sought and exceptional touch areas that really 

needed to be changed. Due to the process bottleneck was in 

particular desk with many write operations, and no longer 

within the leisure of the system. Tables that might place most 

of the expertise used to be being written to and position them 

in a NoSQL. Theunderstanding inflicting the bottlenecks and 

the code that deal with it and need to move and tailor made to 

NoSQL. Consideringthis, it picks write-heavy scenario, and 

that NoSQL (Pokomy, 2009) [28].it is determined that we 

might run cluster with standard partitioned NoSQL databases 

considering the performance and throughput via parallelizing 

the execution of requests. 

The usual method was already completed and in 

deployment which supposed that our database choice was 

once conditioned by means of the process constitution. As a 

result, selected one of the crucial trendy databases with 

excessive help and demonstration. To this finish, we centered 

Cassandra, MongoDB, and HBase Server. Most drawbacks in 

satisfying this database weren’t equipped to prefer any key-

worth retailer database. The ultimate chosen choices have 

been two file shops (MongoDB, HBase) and one large column 

store (Cassandra). These three picks are among the many most 

favored NoSQL solutions. (Datastax, on-line)[29], (Strauch et 

al., 2011) and makeup for what we suppose in a low priced 

sample of the exceptional NoSQL science. 

3) Contrast of NoSQL Databases HBase, Cassandra, 

MongoDB and HBase: 

Key characteristics of HBase 

 Distributed and scalable significant data retailer 

 Powerful consistency 

 Developed on top of Hadoop HDFS 

 CP on CAP 

Pros on HBase 

 Optimized for learn 

 Good fitted to variety situated scan 

 Strict consistency 

 Speedy read and write with scalability 

Cons of Hbase 

 Classic transactional applications or even relational 
analytics 

 Applications need full table scan 
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 Data to be aggregated, rolled up, analyzed cross rows 

 Usage Case: Facebook message. 

Key characteristics of Cassandra 

 High availability 

 Increase in scalability 

 Eventually consistent 

 Trade-offs between consistency and latency 

 Minimal administration 

 No SPF(Single point of failure)- all nodes Aare the 
unique in Cassandra 

Pros of Cassandra 

 Simple setup, maintainace code 

 Fast random read/write 

 Flexible parsing/wide column requirement 

 No multiple secondary index needed 

Cons of Cassandra 

 Secondary index 

 Relational information 

 Transactional operations(Rollback,Commit) 

 Most important &financial document 

 Stringent and authorization wanted on knowledge 

 Dynamic queries/shopping on columnknowledge 

 Low latency 

Key characteristics of MongoDB 

 Schemes to differ as purposes evolve(Schema-free) 

 Full index support for high efficiency 

 Replication and failover for high availability  

 Auto-sharing for handy Scalability 

 Wealthy document centered quires for easy readability 

 Master-slave model 

 CP on CAP 

Pros of MongoDB 

 RDBMS replacement for web methods 

 Semi-structured content material management 

 Actual- time analytics and high- velocity logging, 
caching and excessive scalability with web2  Zero, 
media, SAAS, gaming 

Pros of Couchbase 

 Very speedy access and in case your cluster is sized 
adequately, the thing is already in the couchbase 
managed circle 

 Flexibility to search out information via object 
identification 

 Data is strongly constant i.e., you at all times learn 
your possess writes. 

 Scales out linearly with even distribution of data across 
nodes. 

Cons of Couchbase 

 The application requires more intelligence to access the 
objects it needs 

 More advanced information modeling 

 Extra-in-depth figuring out of your applications 
information entry patterns earlier than you write your 
utility. 

IV. EXPERIMENTAL PROCEDURE  

The goal of the test was once that of measuring the 
efficiency of the databases beneath a real write heavy 
scenario. The most important nice attribute of the procedure, 
so throughput was once measured to access it. A 
homogeneous cluster making use of four machines with 
similar hardware used to be chosen to host the databases. The 
option was cost-mighty, sufficient to the funds 

This option was cost-mighty, sufficient to the funds that 
are allowed, and mixed up with the real world. The 
experimental analysis has been by considering the parameters 
like Load process, Read- mostly- workload, Balanced-Read-
Write-Mix, Read-Modify-Write-workload, Mixed-Ops-
Analytical-workload, and Insert-Mostly-Workload which are 
shown in figures 6-10. 

 

Fig. 6. Read and mostly workload 
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Fig. 7. Balanced Read/write Mix 

 

Fig. 8. Read-Modify-write workload 

 

Fig. 9. Mixed Operational and Analytical workload 

 

Fig. 10. Insert-mostly workload 

V. CONCLUSION  

There is an increasing amount of unstructured data and 
NoSQL database have been proposed for storage facilities. 
This paper compares the three and has their own advantages 
and disadvantages. A true comparison is needed to run them 
both in production under significant load for a long period of 
time. 
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Abstract -Now a days, many of the organizations invest the cost in data Maintenance to 

improve the performance of database. Data Maintenance is a complex process in Data 

warehousing. ETL is a tool which is in critical layer of data warehouse and used to extract the 

applicable information from different kinds of resources. Its aim is to improve decision making 

process by giving unique access to several sources. There is a proposed technique called black 

tool which can make update or modify the details in database without using any queries as well 

as providing authorization for many users.This paper provides performance and less time 

consumption using black tool in order to avoid human-dependency errors and work of software 

configuration and installation. 

Keywords: 

 Data warehouse, ETL, Data mining, ETL tool, authorization, data aggregation 

I INTRODUCTION  

Data warehouse had a tremendous growth with the extensive application of information 

technology, enterprise and moved into era of information explosion. Each and every day, hour 

and even every minutes the size of the data is enlarging from the various business systems and 

then how to get the useful information from these data to win the competition is the challenge. 

The business enterprise can use data warehouse technology to solve the problem and make a 

decision for the problem. Enterprises as organizations invest in DW projects in order to enhance 

their activity and for measuring their performance. It aims to improve decision process by 

supplying unique access to several sources. In this we have two types. The two famous types 

are databases and flat files. Finally let note that sources are autonomous or semi-autonomous. 

It is the integration layer in DW environment. They encompass all types of data sources and 

acts as data provider. ETL is the integration layer in Data Warehousing environment which in 

turn pulls data from several sources by applying complex transformation to them. After this 
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process, it confirms the data file format data are loaded into the target which is data warehouse 

store in Data Warehousing environment. Data warehousing a central repository to save data 

produced by ETL layer. Data Warehousing is a Database includes fact tables and dimension 

tables. Together these tables are combined in a specific schema that may be star schema or 

snowflake schema. Collected data are served to end-users in several formats. For example data 

is formatted into reports, histograms. Reports will make a perfect decision for the problems. 

Design of the data warehouse directly the multidimensional data set can be easily created to 

meet the user’s multi-level, multi angle decision analysis during the data collection process. 

 

II RELATED WORK 

In recent years, with the emergence of CWM standard and promotion by several large data 

warehouse tool vendors, researchers carry through many studies on how to apply CWM 

standard into metadata management and ETL tool development. The method to use CWM in 

metadata extraction to establish an ISC (Integrated Supply Chain) in enterprise is proposed in 

[1], according to the standard procedure in CWM, the developers firstly extract basic meta-

model of business, use MOF (Meta Object Facility) to model them, and use UML (Unified 

Modeling Language) to describe these models; secondly, make export rules to extract the 

source data according to the dependencies defined in CWM, and convert the data automatically 

to a standard format. The process based on automating ETL for marine data using domain 

ontology is given in [7], which describes the structure of a automation consists of data extractor, 

data transformer and data loader. With the specification of local schema, the definitions of input, 

output, and transformation rules of ETL tool are presented in [7], and which are combined into 

an ETL toolkit as tokenization reduces the overhead. One strategy of building ETL in data 

warehouse is proposed in [6], which divides the data extraction, transformation, loading into 

three separate steps to improve the efficiency of ETL development, but the metadata is not 

processed in the whole process, which may cause data confusion between steps. However, 

none of the references listed above propose a detailed guidance to how to use CWM metadata 

definition (especially business metadata) in ETL tool, not to mention appropriate development 

methodology. This paper is based on meta-data management and ETL toolkit development 

mode, which is proposed in [2] and [3], and we give some application examples about 

interactive mode between metadata management platform and ETL tool. 
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  III GOOGLE CLOUD SERVICES 

Google's providing both SaaS and PaaS solutions in cloud computing and PaaS 

includes Google App Engine. In the Platform as a Service (PaaS) space Google is a main key 

player. App Engine is a platform to create, store and run applications on Google’s servers using 

development languages as java and python. App Engine includes tools for managing the data 

store, monitoring the site and its resource consumption, and debugging and logging. A user can 

serve the app from his own domain name using Google Apps. He can serve his app using a free 

name on the xxxxxappspot.com domain. 

A user can publish his application with the world and limited access to members of 

organization. App Engine costs nothing to get initially and it is absolutely free. For Applications 

requiring more storage, Google App Engine enables users to build a basic web application very 

quickly and Configuration and setting up an application is quick and easy. The Google App 

Engine Architecture provides a new approach without dealing with web servers and load 

balancers but instead deploying the applications on the Google App Engine cloud by providing 

instant access and scalability.  

The Google App Engine Software Development Kit provides Java and Python 

programming languages. The languages have their own web server application that contains all 

Google App Engine services on a local computer. The web server also simulates a secure 

sandbox environment. The Google App Engine Software Development Kit has APIs and 

libraries including the tools to upload applications. The Architecture defines the structure of 

applications that run on the Google App Engine. 

 The Google App Engine allows implementation of applications using JavaScript and 

google scripting language running them on its interpreter. The Google App Engine provides rich 

APIs and tools for designing web applications, data modeling, managing, accessing apps data, 

support for mature libraries and frameworks like Django. 

 

IV EXTRACTION, TRANSFORMATION AND LOAD: 

ETL is the process to allow their data moving it from source data to data warehouse. The data 

can be taken from any source. The ETL process is the Extract, Transform and Load (ETL). The 

three steps are combined into one tool that the process is to pull data to one database to 

another database. Extraction is extracting the data from various kind of heterogeneous systems. 

Transform is applying the set of rules on data which is coming from different source systems. 

Loading is the pumping the data into the data warehouse for the user access. The testing of 

ETL process is mainly dealing with how and where we carry in our database. 
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Fig.1 ETL Process on Data Warehouse 

The ETL tools are created to improve and facilitate data warehousing. The motivation of using 

ETL tools is to save the time and make the process more reliable. 

 

The ETL process consists of following 10 steps: 

1. Initiation of process 

2. Build the reference data 

3. Extract from different sources 

4. Validate process 

5. Transform the data 

6. Load into stages 

7. Reports 

8. Publish data 

9. Archive data 

10. Clean up 

 

Benefits of an ETL tool: 

1. Simplify the migrating data 

2. Store all the data (logic/rules as metadata) 

3. Reduce the cost and Time 

4. Easy to understand, modify the various interfaces. 
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V IMPLEMENTATION 

 In proposed approach, we throw a light on usage of scripting technology to automate 

ETL tools processing end to end process. The black tool automation is implemented using the 

scripting technology for the ETL (Extraction, Transformation and Load) from the Data 

warehouse. For this. We have to assign the source path and variables like global parameters 

and other environment informations.Then file format, source path and target file format and 

other necessary information is provided to script by invoking files. After that execute the main 

script code which invokes tool and send all the needed information like input, output and 

parameter. 

The black tool has following Advantages. 

● The black tool is mainly used in data warehouse to retrieve the data. 

● Interface will generate the query automatically and there is no need of entering the query 

manually. 

● Administrator can only provide all the rights to end users. 

● It is easy to use. 

● No need to install & configure. 

● Users can access the tool from anywhere anytime. It is available in cloud Environment. 

● Authorized user can fix the permission to everyone according to their need. 

● Permission can be provided multiple user simultaneously. 

● Earlier only one user can access permission but now this tool is provide multiple users to 

set permission simultaneously. 

● This tool retrieves data from multiple dimensional table. 

● Multiple dimensional table is available for store the information. 

● Security is available 

● Authorized user only can set the permission to the multiple user. 
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Fig 2. Scripting Technology for Tool construction 

Step 1: 

 Sign in with google account and then select this tool to access. Specify the various 

variable, parameters and other environmental information,as needed in the selected table. 

Step 2: 

 Pass the necessary information to the script by invoking selected files defined in step 1 

details and also verify data exists. 

 

Step 3: 

 Run the main script to insert, update and fetch the data. In case if executed data already  

Exists in the source it will display message to the user that “It's already exist”.  
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Fig 3. INSERT, UPDATE and FETCH Module of the Black Tool 

 

VI EXPERIMENTAL ANALYSIS AND RESULTS 

 

Most of the tools today are in the enterprise support of manual processing of ETL 

jobs. The structural design of the black tool support the mapping of multiple sources into 

multiple targets and combine the relevant field from different tables with the built in 

command based faster processing of data and improving the quality of data processing 

using the scripting technologies that perform error handling, mapping problem issues 

and maintaining the tables for resolving the issues while transformation of the data. It 

provides efficiency in performance and less time consumption using black tool in order to avoid 

human-dependency errors and work of software configuration and installation. 
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Fig 6.1 Designation Analysis 

 

Fig 6.1 shows the analysis results of black tool for automating the interpretation of the 

number of positions handled by the number of employees inside the engineering college 

campus taken for sample data set. 

 

Fig 6.2 Population Analysis 

From the Fig 6.1 and 6.2 various analysis results are derived and drawn from the 

automated ETL black tool which in comparison with the existing context based automation 
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system, depicts entirely an easy way to automate data with respect to geographical and discrete 

information ratio. Google script automation facilitates the least necessity for add ons for 

geographical aspect ratio of the data to be retrieved. 

 VII CONCLUSION 

The project work proposed with the black tool automation facilitated by google script is 

going to conquer the entire application domain because of the existing data in the vast region is 

implemented with the help of google products. Hence the tool implemented with the help of linux 

and google script is serving the application of ETL automation without platform dependence, 

thereby enabling the uninterrupted service routine for seeking data or to store the data or to 

explore the data driven tools.  

Google enables the world wide interconnect between many countries, people and 

applications with the launching of its existing and emerging products which doesn't lose its 

scope at any generation. Hence the tool produced can never be outdated for generations and 

easily available to hands over the world wide connectivity.  
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oach is used to minimize inactive communication energy using some power aware m
et, time to network partition, variance in node power levels, cost per packet, throu
ery ratio etc. Each protocol has definite advantages/disadvantages and is well su
ose of this paper is to facilitate the research efforts in combining the existing solution

ng mechanism. 

words: power aware routing, transmission power control approach, load distribution approach, po

/power down mode approach, power aware metrics. 

NTRODUCTION 

Ad-hoc networks 
The computer network can be classified into two 

s (Figure-1): Wired or wireless. In wired network, 
travels as electrical signals through wires, but in 

less medium, no wires are used and signals travel as 
romagnetic waves through the air. With a wirelessly 
ected device, anyone can move around and still stay 
ected providing the person to be in range. This is 

for office users or even students. In wired network, 
d is fixed, where one will get the speed wire is 
ble of but in wireless network, speed is fluctuating 
depends on the distance between nearest access point 
whatever happens to be in between wireless device 

access point itself. Further, the wireless network can 
lassified into two types:  Infrastructure based [1] or 
structure less [2]. In Infrastructure based wireless 
orks the mobile nodes can move while 

municating with the base stations being fixed and as 
ode goes out of the range of a base station, it gets into 
ange of another base station. In Infrastructure less or 
Hoc wireless networks the existing wireless 

structure is expensive and inconvenient to use. An ad 
network consists of a collection of autonomous mobile 
s formed by means of multi-hop wireless 

communication without 

network infrastructure. Ad
into three categories based
Networks (MANETs), Wi
[3] and Wireless Sensor N
hoc Networks (MANETs

these days in a wide spectr
 

 

Figure-1. Classificat

 
Mobile nodes self-organiz
links. All nodes in a MA
mobile routers using som

deciding and maintaining 
infrastructure-less, self-o
wireless networks, they ar
involving special outdoo
regions with no wireless 
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ral disasters,  military operations, mine site operations, 
nt business meetings and robot data acquisition. An ad 
routing is challenged by power and bandwidth 

traints as well as by frequent changes in topology, to 
h it must adapt and converge quickly. This paper 

ents a wide literature survey on power aware routing 
ocols which can be very well applied to reactive, 

ctive and hybrid protocols like DSR,AODV,OLSR 
ZRP [6, 7, 8] which are based on either transmission 

inadequate physical prot
threats. In addition, beca
a distributed infrastructu

on individual security s
as centralized security co

g) Quality of service:  Qua

13, 14, 15, 16, 17, 18

essential for the success
the network. As QoS pro
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er control approach, load balancing approach or 
/power down approach. The protocols under review 

ntended for general-purpose Mobile ad-hoc Networks 
NETs). 

Design issues and challenges of MANET 
d hoc wireless networks inherit the traditional 

lems of wireless communications, such as bandwidth 
mization, power control, and transmission quality 
ncement, while, in addition, their mobility, multi-hop 
re, and the lack of fixed infrastructure create a number 

omplexities and design constraints that are new to 
ile ad hoc networks. 

frastructure-less networks:  The most fundamental 

pect of an ad hoc wireless network is its lack of 

frastructure, and most design issues and challenges 
m from this characteristic. Also, lack of centralized 

echanism brings added difficulty in fault detection and 

rrection.  
ynamic topology:  The dynamically changing nature 

mobile nodes causes to the formation of an 
predicted topology [9]. This topology change causes 
quent route change, network partitioning and packet 

opping.  
mited link bandwidth and quality: Because mobile 

des communicate each other via bandwidth-
nstrained, variable capacity, error-prone, and insecure 

reless channels, wireless links will continue to have 
nificantly lower capacity than wired links, and hence, 

ore problematic network congestion.  
wer constrained operation:  Power constraints are 

other big challenge in ad hoc wireless network design 
0]. These constraints in a wireless network arise due to 
ttery powered nodes which cannot be recharged on 
e. This becomes a bigger issue in mobile ad hoc 
tworks as each node is acting as both an end system 

d a router at the same time, and for the purpose, 
ditional energy is required to forward packets.  
bustness and reliability:  Misbehaving nodes and 

reliable links can have a severe impact on overall 

twork performance. Due to the lack of  centralized 
onitoring and management mechanisms, these types of 
sbehaviors cannot be detected and isolated quickly 
d easily. This increases the design complexity 

nificantly.  
etwork security:  Mobile wireless networks are more 

lnerable to information and physical security threats 
an fixed-wired networks. Use of open and shared 
oadcast wireless channels results in nodes with 

for mobile ad hoc 
conservation is a crit

networks for node and n
powered only. Therefor
be treated as an indirect 
is to maximize the ti
reduces variations in po

metrics are throughput
error rate. It is hard to 
network without any cen
changing topology, li

impose difficulty in 
guarantee for the netwo
difficult to guarantee in
other types of network
bandwidth is shared a

network topology chang
h) Delay tolerance:  One of

supporting communicat
with such a sparse popul

fixed infrastructure that
ever, connected. The
autonomous and do 
infrastructure. The disco

to-end connectivity be
communication must be
are referred as Disconn
(DDTMs). The challe

computing are not new
communication such as
and high bandwidth v
further exacerbated i
infrastructure, variable n

Delay Tolerant MANET
mobility which is freque
a highly dynamic topo
graph. In these challen

hoc routing protocols s
establish routes. This oc
that these protocols atte
route and then, forward

has been established. 
 
1.3. Objective 

The main objec

protocols is to minimize
maximize the network lif
defined up to the moment 
battery power for the f
operation, it can result 



1/13/2020 (PDF) Power aware routing in mobile ad hoc networks: A survey

https://www.researchgate.net/publication/287439888_Power_aware_routing_in_mobile_ad_hoc_networks_A_survey 5/26

                           VOL. 8, NO. 3, MARCH 2013                                                                                                                     ISSN 1819-6608        

ARPN Journal of Engineering and Applied Sciences  
©2006-2013 Asian Research Publishing Network (ARPN). All rights reserved. 

www.arpnjournals.com 

rupt communication. The main objective of this paper 
make an explicit literature survey on power aware 

ng protocols based on transmission power control 

oach, load distribution approach and sleep/power 
n approach. 
ctives can be summarized as: 

To get a general understanding of ad hoc networks; 
To get a general understanding of challenges of 

mobile ad hoc networks; 
To gather knowledge on power aware metrics in ad 

hoc networks; 
To survey on power aware routing protocols based on 

ransmission power control, load distribution, 
leep/power down mode approaches; 

To investigate on the existing routing protocols based 

on power conservation and selects one where specific 
work has not been done and further enhancement can 
be incorporated. 

OWER AWARE ROUTING 

Power aware model 
The mobile nodes in MANET are connected to 

r mobile nodes. These mobile nodes are free to 

mit, i.e. send or receive the data packets to or from 
r nodes respectively, and require power for such 
ities. There are 4 important power components [20]: 

Transmission Power (2) Reception Power (3) Idle 
er and (4) Overhearing Power. 

Transmission power:  Whenever a node sends 

packet to other nodes in the network, some amount of 
gy is required for transmission and  such energy is 

d Transmission Energy (T x ) of that node and this 

gy is dependent on size of the data packet. On sending 
data packet, some amount of power is consumed. The 
mission energy is formulated as: 

= (330*Plength)/2*10 6  

T x /T t  

re T x  is transmission energy, P T  is Transmission 

er, T t  is the time taken to transmit a data packet and 

gth is the length of data packet in bits. 

Reception power:  Whenever a node receives  

packet from other nodes then some amount of energy 

k b th d t i d t k t hi h i ll d

R x = (230*Plength)/ 2*10

 

Where R x  is the Recepti

Power, T r  is a time tak

Plength is the length of dat
Idle power: In 

transmits nor receives 
consumed because it ne

medium continuously in 
should receive, so that t
receiving mode from idle
power that should be elimi

Thus, Idle Power is: 
 

P I  = P R , 

 

Where P I  is Idle Power an

Overhearing pow
the data packets that are d
called overhearing and it m
is called overhearing pow
data packets will cause pow
 

Then power consumed in o
 

P over  =   P R ,
 

 

Where P over is Overhearin

Power. 
 
2.2. Power aware metrics 

The main objecti

carefully share the cost of
node and network life is
metrics [21] result in po
detailed below. 

 
Minimize energy consume

This is one of 
conserves power efficient

traverses knn ,.....,
1  

node

the destination. Let T (a, b
transmitting and receiving
to b. Then the energy cons
 

( 1

1−

∑=

k

j nnTe
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ken by the node to receive data packet, which is called 
ption Energy(R x ). On receiving the data packet, 

e amount of power is consumed. Reception Energy is 
ulated as: 

1
, +=∑= iii

 

Thus, the goal o

for all j [Figure-2]. It is e
minimize the average ener

it is interesting to obser
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es selected using this metric will be identical to routes 
ted by shortest-hop routing. This is not a surprising 
rvation because, if we assume that T (a, b) = T = 

tant, for all (a, b) ∈  E, where E is the set of all edges, 

the power consumed is (k - 1) T. To minimize this 
e, we simply need to minimize k which is equivalent 
nding the shortest-hop path. This metric will tend to 

e packets around congested areas (possibly increasing 
count). One serious drawback of this metric is that 
s will tend to have widely differing energy 
umption profiles resulting in early death of some of 

nodes. Consider the network illustrated in Figure-2.3. 
, node 6 will be selected as the route for packets 
g from 0-3, 1-4 and 2-5. As a result, node 6 will spend 
attery resources at a faster rate than the other nodes in 
etwork and will be the first to die.  

 

Figure-2. Energy packet as a metric. 

imize time to network partition 
One of the difficulties in implementing this 

ic is that given a network topology, using the max-
-min-cut theorem, we can find a minimal set of nodes 

t t) th l f hi h ill th t k

a neighbor with the least
transmitted. If all packets 
achieve the equal power d

a round-robin fashion so 
process equal number of p
 

Minimize cost per packet 
This metric is us

nodes in the network. The
should be such that nodes 

not lie on many paths. L

denotes the node cost o

represents the total energy

of sending a packet along 

individual nodes from 

nodes 
2

n ,…, 1−kn and can 

 

( )i

k

i
ij xfc ∑

−

=

=
1

1

 

 

The goal of this m

packets j. If if is a mo

then nodes will not be ov

where if  can be tailored 

life time. 
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cut-set) the removal of which will cause the network 
artition. The routes between these two partitions must 
through one of these critical nodes.  A routing 
edure therefore must divide the work among these 
s to maximize the life of the network. If we don’t 
re that these nodes use up their power at equal rates, 
we will observe that delays will increase as soon as 

of these nodes dies. Problem  is similar to the load 
ncing problem where tasks need to be sent to one of 
many servers available so that the response time is 
mized. This is known to be an NP-complete problem. 

mize variance in node power levels 
This metric ensures that all the nodes in the 

ork remain up and running together for as long as 
ible. This problem is similar to load sharing in 

buted systems where the objective is to minimize 
onse time while keeping the amount of unfinished 
k in all nodes the same. This is an intractable problem, 
use the execution times of future arrivals are not 

wn. Join the Shortest Queue (JSQ) policy can be used 
hieve this goal. Here each node sends traffic through 

3. LITERATURE REVIEWRouting is one of
to their highly dynami
particular, power aware ro
design criteria for MAN
powered by batteries with

of a mobile node affects 
packets on behalf of othe
lifetime. For this reason, m
devoted to developing pow
One important goal of a 

network functioning as lo
accomplished by minimiz
only during active commu
inactive. Three approac

communication energy 
Control Approach; 2) Loa
Power Management Appr
during inactivity, the Slee

is used. Table-1 lists each
with respective protocols 
objectives. 
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Table-1. Taxonomy of power aware routing protocols. 

Approach Protocols Objective 

 

OMM 
PLR 

MER 
COMPOW 

PAAODV 

1st  3 protocols min

transmission power b
energy nodes and the 

minimize thetotal tra
while considering 
overhead 

Load distribution 
LEAR 

CMMBCR 
Distribute load to energ

Power management 
PAMAS 

PDTORA 

Minimize the power 

using separate channe
control 

Sleep/Power-Down mode 
SPAN 
GAF 

Minimize power consum
in an idle state 

Transmission power control approach 
Transmission power control approach can be 

eved with the help of topology control of a MANET 
The transmission power determines the range over 

h the signal can be coherently received, and is 

f i l i d i i h f f h

22. If z = 2, alternati

cost=27) and S C → 
considered since their path

range ( =min
zP 44). 



1/13/2020 (PDF) Power aware routing in mobile ad hoc networks: A survey

https://www.researchgate.net/publication/287439888_Power_aware_routing_in_mobile_ad_hoc_networks_A_survey 8/26

fore crucial in determining the performance of the 
ork (throughput, delay, and power consumption) [24]. 
er aware routing protocols based on transmission 
er control finds the best route that minimizes the total 

mission power between a source and destination. It is 
valent to a graph optimization problem, where each 
is weighted with the link cost corresponding to the 
ired transmission power. Finding the  most power 

ient (min-power) route from source to destination is 
valent to finding the least cost path in the weighted 
h. A routing algorithm essentially involves finding an 
mal route on a given network graph where a vertex 
esents a mobile node and an edge represents a wireless 

between two end nodes that are within each other's 
 transmission range. In this paper, we reviewed 
us power aware routing protocols explained each one 
em by taking our own examples and  also introduced 

ew power aware routing protocol i.e. PADSR. 

. OMM (online max-min) 
OMM [25] protocol uses two different metrics of 

odes in the network: Minimizing power consumption 
-power) and maximizing the minimal residual power 

x-min). Max-min metric is helpful in preventing the 
rrence of overloaded nodes. OMM protocol uses 

stra’s algorithm to find the optimal path between 
ce-destination pair. This min-power path consumes 

minimal power (P 
min 

). 

In order to optimize the second metric, the OMM 

ocol obtains multiple near-optimal min-power paths 
do not deviate much from the optimal value (i.e., less 

min
zP where 1≥z ) and selects the best path that 

mizes the max-min metric. Figure-3 shows an example 

e algorithm for a given source and destination pair. In 

re-3 (a), S DB →→  is the min-power path as it 

umes the minimal energy (P
min 

=22) i.e. path cost is 

 

(a)  Mi
 

(b) M
 

Figure-3. Min-power p

OMM
 
 In order to obtain

three path candidates, the
power in each path mus
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A has the residual energy of 25 but it will drop to 13 
at path is used to transfer the data packets from S to D. 
larly, nodes B and C will have residual energy of 6 

20 respectively. Therefore, the max-min path among 

three min-power paths is S DC →→ . The 

meter z measures the tradeoff between the max-min 

and the min-power path. The proper selection of the 

source or an intermedi

neighbors (N
1

, N
2

 or N

minimizes p (|AN i |) + q 

respective path costs. Adv

the source cannot find the 
hop through which the ov
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meter z is important in determining the overall energy 
ormance. At first, an initial value of z is randomly 
en, and the residual energy of the  most overloaded 

, called a lifetime, is estimated based on the 
urement during a fixed time period of MANET 

ation. Then, z is increased by a small constant, and the 
me is estimated again after the next time period. If the 
y estimated lifetime is longer than the older one, the 

meter z is increased accordingly; otherwise, z is 
eased. Algorithm steps are given below: 

Find the path with the least power consumption, min
P   

using the Dijkstra algorithm. 
Find the path with the least power consumption in the 

graph. If the power consumption > z min
P  or no path is 

found, then the shortest path is the solution, stop. 
Find the minimal residual power fraction on that path, 

and let it be minr . 

Find all the edges whose residual power fraction is 

maller than min
r , remove them from graph. 

Go to step 2. 

The major advantages of OMM protocol is that 
out requiring the information regarding the data 
mission sequence or data generation rate the protocol 

es a routing decision that optimizes the two different 
ics in the nodes of the network. The max-min metric 
eful in preventing the occurrence of overloaded nodes. 

minimizes the power consumption by  finding the 

mal path using Dijkstra algorithm. Disadvantage is 
data transmission sequence or data generation rate is 
usually known in advance.  This graph optimization 
rithm based on global information such as data 
ration rate may not be practical because each node is 

ided with only the local information. 

. PLR (power-aware localized routing) protocol 
The PLR [26] protocol implements a localized, 

distributed power aware routing algorithm, but it 
mes that a source node has the location information of 
eighbors as well as the destination. It is equivalent to 

wing the link costs from itself to its neighbors and to 
estination as well. In Figure-4, when node A has data 

ets to send to node D, it can either send them directly 

or through one of its  neighbors (N1 , N 2 or N 3 ). A to 

 a direct transmission while N i  to D is an indirect 

mission with some number of intermediate nodes 

een N i  and D. Therefore node A, whether it is a 

destination is minimized. D
that the direct transmiss
compared to the indirect
nodes. The path with direc
worse than a path with ind
of latency as well as powe
with direct transmission 

would result in more retran
 

 

Figure-4. Selection o

PLR
 

3.1.3. MER (minimum ene
The transmissio

requires power informatio

costs. In practice, the 
addressed: (1) how to obt
(2) how much overhead 
aware routing; and (3) h

energy routes in the pr
Energy Routing (MER) 
issues and implements t
mechanism in DSR and IE
eight selectable options a

modifies the header of a 
the power used by the sen
receiving node uses this
power level used to rece

minimum power required
from the sender to itself. 
energy aware version of D
cache with energy aware r
If the source has multiple

calculates the total transm
route based on the power
applying Option A and 
route. Option C which is

effect of on-demand beha
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state in their results that in a typical simulation 
ario, the majority of  the  route reply packets are based 
ached data and 59% of those replies carry valid routes. 

on D i.e. internal cache timeouts is related to route-
e maintained in the DSR routing algorithm. Option E 
ains that the route request that is to be sent and 
ying back through the route reply request this route 

overy procedure is carried out in a multi-hop manner. 
on F applies the same power control mechanism on 
MAC layer's ACK packets. In order to reduce the 
aling cost per hop, transmit power control can be 

ed to the MAC ACK packets on the link. In Option G 
energy routes are dynamically adjusted  when the 

ired transmission power changes due to node 
ility. Option H allows non-participating nodes to 
p on packet exchange and to suggest the sender  a 

more energy efficient rou
layer respectively. The mi
implemented on laptops 

Ethernet cards that supp
feature that sends the pack
power. Advantage of ME
protocol is that this protoc

network and routing with
the routes and nodes 
maintains certain perform
Disadvantage of MER pr

routes sometimes attract m
routes exhaust their energ
network cannot perform a
nodes. So there is a chance

Table-2. Eight options in MER protocol. 

Options Implementation l

A: Routing packet-based power control Routing software

B: Minimum energy routing Routing software

C: Cache replies off Routing software

D: Internal cache timeouts Routing software

E: Multi-hop route discovery Routing software

F: MAC layer ACK power control 802.11 firmware

G: Route maintenance using power sensing of data 

packets 
Routing software

H: MAC level DATA/ACK snooping /gratuitous replies 802.11 firmware

. COMPOW (common power) 
Common Power Protocol provides architecture 

modular implementation, guarantees bi-directionality 
inks, connectivity of the network, asymptotically 
mizes the traffic carrying capacity, provides power 
e routes, reduces MAC contention, and can even be 

with any routing Table driven protocol. Common 
er protocol [28] mantains bidirectionality between any 
of communicating nodes in a MANET. This is 

eved by having all  the nodes in the MANET 

taining a common transmision power level (P i ). If 

s too low, a node can reach only a fraction of the 

s in the MANET. If P i is very  high, a node can 

tly reach all other nodes but results in high power 
umption.Infact, a node can directly or indirectly reach 

ti MANET ith ll P Th f th

since they cover different 

node maintains a routing T
mechanism, but one for 

number of reachable node

connected nodes as well 
through intermediate node

Tables, nodes find the min

for all nodes, where n is t

MANET. In Figure-5(a), 
too low a power level. Th
the power level is too low
two disconneced compone

in Figure-5(b), the power 
set of links adequate to 
Thus, the larger power 
network. In Figure-5(c) a
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entire MANET with a smaller P i . Therefore the 
mum power level is the smallest power level at which 
entire network is connected. In COMPOW, it is 
med that the transmission power levels cannot be 
rarily adjusted but instead it must be selected among a 

l number of discrete power levels(P1 ,P 2 ,…,P max ). 

erent power levels result  in dfferent node connectivity 

reach the entire MANET w
optimum power level is th
the entire network is con
level is the best one amon
result. 
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                             a) P i is too low                         b) P i is too high                   (c)   P i i

Figure-5. Proper Selection of the common transmission. 

. PAAODV (power aware ad hoc on-demand 
nce vector routing) protocol 

Power Aware AODV (PAAODV) protocol for ad 
networks is an enhancement of existing AODV ad hoc 
ng protocol. The main objective of PAAODV is to 

mally reduce power consumption to a minimum power 

in MANET without disruption of network 
ectivity. As a result of it, the overall power consumed 
ransmission of overhead packets is significantly 
ced. The control messages used in AODV protocol is 
fied. PAAODV [29] works in two phases that is  

route-discovery and link-b
route discovery process, d

determine a route con
transmission of packets. 
attempts first to discover a
it is unable to find a pat

attempts further with a h
different power levels in th
route discovery time and
overhead too as compared 

(a) Minimum transmit power (b) High transmit power (c) Low transm

Figure-6. Effect of transmit power control on network connectiv

Transmit power levels of nodes in an ad hoc
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Transmit power levels of nodes in an ad hoc  
ork using PAAODV is controlled to minimum levels. 
rolling the transmit power level is performed due to 

reasons: (i) transmit power level is directly related to 
available power at the node and (ii) network 
ectivity is significantly affected by transmit power. 
basic principle of PAAODV is that nodes in the 
ork should control the transmit power in order to 

tain the network connectivity. As shown in Figure-6, 
p1 is transmitting a packet to node p2 and node p3 is 

mitting a packet to node p4. In Figure-6(a), both 
missions are successful since they do not interfere 

each other. In Figure-6(b), communications interfere 
each other due to high transmit power level and 

e, cannot be successful. In Figure-6(c), as the transmit 
er is too low, the network connectivity fails and the 

munications fail too. Thus, for the communication to 
place, the power level should be as low as possible, 
at the same time, the connectivity should be 
tained. This transmit power, regarded as minimum 

mit power level, i.e. min
P , can be calculated 

Kdpd th /)(
γ

=
 

 
Where d is the distance be
loss component and ‘K
assumed γ = 4 during imp

loss component for a two-

thP  for IEEE based netw

minimum power consump
 

E min =  2

4
3 KDdK +  

 

Where K3  = 2.8 × 10 10−

that E
min 

 depends upon d, 

Otherwise for a fixed tr
consumption can be calcul

 

E max = 
4

K D + K 
2

 

 

Where K
4

= 1.62 µ J/byt

saved can be obtained as:  
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, d) = E max - Emin  

Advantages of COMPOW protocol is that this 

ocol increases the traffic carrying capacity, reduces the 
ry consumption i.e. increases the battery life, reduces 
atency, reduces interference, guarantees bidirectional 
, provides power aware routes and can be used with 

proactive routing protocol.  Another feature of 
MPOW protocol is the plug and play capability. It is 
ng the very few protocols that has been implemented 
tested in a real wireless test bed. Limitations of 

MPOW protocol is that when the nodes in a network 

clustered the COMPOW protocol may settle for an 
cessarily high power level. Even a single node outside 
luster may result in a high power level selection for 
whole network. Compow protocol works only for 

ogeneous networks. 

nodes by selecting a route
than the shortest route. T
but packets are routed

intermediate nodes. Proto
not necessarily provide 
prevent certain nodes fro
ensures longer network lif

two such protocols: Loc
(LEAR) and Conditiona
Routing protocols. 

 
3.2.1. Localized energy aw

The LEAR [31] r
which modifies the route d
energy consumption. LE
algorithm where each no

based on local information

when a node receives a ro
its identity in the message
the destination. Thus, an 

messages if the correspond
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ure-7. COMPOW protocol is not appropriate for non 

homogeneous networks. 

In Figure-7 there is a cluster in which the nodes 
mit at 1 mW power level. The node N outside the 

er needs a power level of 100 mW for transmission. 
he single node N outside the cluster can force the 
mon power level for the network to a high value. 
ce COMPOW is not suitable for clusters. 

Load distribution approach 
The specific objective of load distribution 

oach [30] is to balance the energy usage of all mobile 

in LEAR, a node determin
request message or not d

Power (E r ). When E r  is

Th r , the node forward

otherwise, it drops the me
in relaying packets. Ther
receive a route-reques

intermediate nodes along 
levels, and nodes with lo
their battery power. LEA
where each node makes it

local information, such as 

time, the value of Th r  mu

in order to identify energ
in a relative sense. 

Table-3. The basic LEAR algorithm. 

Node Steps 

Source node 

Broadcast a ROUTE_REQ; 

Wait for the first arriving ROUTE_REPLY; 

Select the source route contained in the message; 

Ignore all later replies. 

Intermediate node 

If the message is not the first trial and rr ThE <  adju

If rr ThE > , broadcast the ROUTE_REQ and ignore

Otherwise, drop the message. 

Destination node 
Upon receipt the first arriving ROUTE_REQ send a

to the source with the source route contained in the m

The problems in LEAR algorithm are that it 
ot utilize route cache in the basic form since upstream 
s cannot freely decide on behalf of downstream nodes 
it may incur repeated route request messages due to 

dropping of requests by 
Thus, as a solution to thi
control messages 
DROP_ROUTE_REQ; 
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OP_ROUTE_CACHE and 4) 
NCEL_ROUTE_CACHE. 

DROP_ROUTE_REQ:  There is the cascading 

t in LEAR algorithm, if the path is 
B→C1→C2→D. The intermediate nodes B, C1, C2 
low energy. On 1st request from A to D, B will drop 

Upon receipt of a

then forward DROP_ROU
requests and send backwa

[34]. Advantages of LE
transmission power contro

protocol to explore bala
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est and adjust threshold. On 2nd request from A to D, 
will drop and adjust, and so on. D will finally get the 
est on 4th attempt. Hence, in DROP_ROUTE_REQ, 
t attempt from A to D, B drops and adjusts it and also 

ards DROP_ROUTE_REQ along the path to D. This 

es C1 and C2 to adjust their threshold. D will receive 
equest on the 2nd attempt. 

LEAR-ROUTE_CACHE:  Source node sends 

UTE_REQ message to the intermediate node B. Paths 
l the intermediate nodes (B, C1 and C2) are stored in a 

e and are routed towards the destination D [Figure-8]. 
e B knows a path to D in its route cache. So the routes 
e destination are present in the cache. Destination may 
ve multiple ROUTE_REQ and ROUTE_CACHE 

ages [32]. It replies to only the first one. If E r >Th r  

UTE_CACHE is forwarded and all later requests are 
red.  

DROP_ROUTE_CACHE and 
NCEL_ROUTE_CACHE: If the route to the 

nation is present in the cache and if E r <Th r  
then 

OP_ROUTE_CACHE [33] is forwarded and all later 
ests are ignored [Figure-9]. 

 

Figure-8. LEAR ROUTE_CACHE. 

 

Figure-9. LEAR DROP_ROUTE_CACHE and 

CANCEL_ROUTE_CACHE. 

protocol to explore bala
pragmatic environment w
and radio propagation mo
tradeoff between balan
minimum routing delay 
problem as it accomp

consumption based only 
easily integrated into exis
without affecting other lay
The power usage is better 
algorithm. Disadvantage 

threshold value is not f
considered to be complicat
 

3.2.2. CMMBCR (conditio
capacity routing) 

This protocol uti
maximize the lifetime of 
battery. When all nodes 

sufficient remaining ba
threshold), a route with mi
among these routes is ch
required to forward pac
relaying load for most no

lifetime will be extended
nodes with low battery ca
Y), a route including n
capacity must be avoided

nodes. CMMBCR [35] p
threshold to maximize th
fairly use the battery. If a
between a source-destinat

battery energy than the th
among those routes is cho
nodes with lower battery 
max-min route is chosen. T

path, if all nodes in all 
battery capacity. If some
threshold, routes going 
avoided. By adjusting the 
when the 1st  node powers 

in the network can be max
an interesting performanc
measuring the energy ba
which is defined as the s

nodes exhaust their batter
than other power aware
Partition, variance in node
etc. Since traditional metr

on energy balance, the e
accurate information on ho
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rithm for CMMBCR protocol: 

For each route ‘j’ find the minimum capacity jR  

among all nodes in that route 

f jR > = Y is true for some or all routes between a 

ource and destination 
y Minimum Total Transmission  Power Routing 
PR) scheme to select path among all routes    
fying above condition 
ELSE 

ct the route ‘i’ with the maximum battery capacity 

Advantages of CMMBCR protocol is that it uses 
tery capacity i.e. “threshold” instead of cost function 

route selection metrics. Since less total power is 
ired to forward packets for each route, the relaying 
for most nodes will be reduced and their life time will 

xtended. So CMMBCR protocol increases the life time 

ach node use the battery fairly and guarantees that 
mum total transmission path will be selected. 

Power management approach 
Power management approach [36] helps in 

cing the system power consumption and hence 
onging the battery life of mobile nodes. Furthermore, 
mproves the end-to-end network throughput as 

pared to other ad-hoc networks  in which all mobile 
s use the same transmit power. The improvement is 
to the achievement of a tradeoff between minimizing 
ference ranges, reduction in the average number of 

to reach a destination, the probability of having 
ted clusters, and the average number of transmissions 

(including retransmissions
to the fact that as the
connectivity range incre

almost all other nodes i
would dynamically determ
range wherein they adapt
only reach a subset of t

connectivity range would 
a distributed manner so 
throughput. Minimal pow
enhance performance. As

increases the throughput 
better in terms of through
2 approaches. 
 

3.3.1. PAMAS (power awa
PAMAS [37] sav

when the nodes are not in
model to discourage the 
battery power. The lifetim

significantly. There is a t
delivery fraction and d
scenarios, where both ac
congestion. Routing load
more at low traffic scenar

demonstrates significant b
high mobility scenarios. A
the AODV [38] protoco

standard and can be used
The energy-aware protoco
and exploits only routing-s
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Figure-10. The pamas protocol. 

Figure-10 is the state diagram which describes 
behaviour of PAMAS protocol. As indicated in the 

ram a node may be in any one of six states i.e. idle, 

AwaitCTS, BEB(Binary 
Packet state, Await Packe

are described as follows: 
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Idle state - A node goes to idle state if it is not 

ransmitting or receiving a packet or does not have 
any packets to transmit or does have packets to  

ransmit but cannot transmit because a neighbor is 
eceiving a transmission. 
Await CTS state - Whenever a node gets a packet to 

ransmit it transmits a RTS and enters the Await CTS 

tate. 
BEB(Binary Exponential Backoff) state-If the awaited 

CTS state does not arrive the node goes into 
BEB(Binary Exponential Backoff) state. 
Transmit Packet state-If a CTS arrives it begins 

ransmitting the packet and enters the Transmit Packet 
tate. 

Await Packet state-This state comes into picture when 

he intended receiver transmits the CTS. 
Receive Packet state-If the packet begins arriving, it 

ransmits a busy tone over the signalling channel  and 
enters the Receive Packet state otherwise enters  to the 
dle state.  

Advantages of PAMAS protocol are this protocol 
s 40-70 percentage of battery power by intelligently 
ng off radios when they cannot transmit or cannot 
ve packets. The specific conditions for nodes with 

er off in PAMAS are: 1) a node powers off, if it is 
hearing a transmission and does not have a packet to 
mit; 2) if at least one neighbor is transmitting and at 

one neighbor is receiving a transmission, a node may 
er off; 3) if all of a node's neighbors are transmitting 
the node is not a receiver), it powers itself off. This 

ocol tends to increase the throughput of the network as 
pared to other power aware routing protocols. One of 

drawbacks of PAMAS protocol is broadcasting 
lem. In this protocol a broadcast may collide with 

destination, which incorpo
source address, destination
maximum permissible de

<destination address>, 
<maximum delay>). The 
packet indicates the mi
available along the path 

addition, the delay extensi
allowed between the sourc
 

 

Figure-11. Power and
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her transmission at some receiver. Another drawback 
hat here mobile hosts manage the communication 
ce through suspension of the  device during idle 
ds. Suspending the communication device causes its 

hop neighbors isolation which leads to buffer 
flow. 

. PDTORA (power and delay aware on-demand 
ng for ad hoc networks) 

In PDTORA [40], a node maintains the topology 
mation involving its one-hop neighbors. During a 

nfiguration process following a path break, TORA has 
unique property to limit the control packets to a small 

n. The metrics such as delay, power and distance 
in TORA, are depicted in Figure-11 for a given node 

(n) denotes its height from the destination node. 
e major functions performed by TORA are: 
lishing, maintaining  and erasing routes. Route 
lishment function is initiated, when a source node 

ires a path to a specific destination, to which it does 
possess a directed link. During this process, a 
nation oriented Directed Acyclic Graph (DAG) is 
lished using a query / update mechanism. Prior to a 

munication, a source node sends a query packet to the 
 

Figure-12. Alg
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QoS power extension 0.2 indicates that a 
mum of 20% initial power level be available with 

of the nodes along the path and a maximum 

wable delay of 50 milliseconds (ms). The verification 
pecified QoS power and QoS delay is made at each 
as the query packet traverses the path from source to 

nation. A query packet is dropped if at least one of the 

traints is not satisfied at any point of time. As the 
y packet traverses the network, each node compares 
vailable power level with the power level, mentioned 
e query packet. If the available  power level at a node 

und to be less than the power level specified in the 
y packet, then the query packet is dropped. In case the 
power holds perfect, then the delay to destination is 

mated, and if the estimate exceeds the QoS delay as 
ioned in the query packet, then the packet is dropped. 

e delay constraint is satisfied, the node subtracts its 
e Traverse Time (NTT) from the delay bound 
ided in the extension and the query packet is 
arded to next hop along the route. Advantages of 

to exploit MAC layers pow
layer uses information SP
routing. Advantages of t

master nodes play an 
providing a routing backbo
channel contention is 
backbone helps to avoid t

request messages. Other 
that this technique n
connectivity, it also prese
and provides significant 

SPAN protocol is that 
increases slightly as densit
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ORA as compared to TORA and other previous 
er aware routing protocols is that it works very well 

more number of mobile nodes by taking into 
ideration different performance metrics like end-to-
delay, packet delivery ratio, node lifetime etc. Figure-

escribes the sequence of operations during traversal of 
ery packet, which is forwarded by nodes 2, 3, 4, 5, 6 
een node 1 (source) and node 7 (destination). Each 

that terminates the query packet, replies with an 
te packet back to the source, indicating its distance 
the destination and delay. 

Sleep/power-down mode approach 
The sleep/power-down mode [41] approach 

ses on inactive time during communication. Since 
radio hardware supports a number of low power 

s, it is desirable to put the radio subsystem into the 

 state or simply turn it off to save energy. However, 
n all the nodes in a MANET sleep and do not listen, 
ets cannot be delivered to a destination node. One 
ible solution is to elect a special node, called a master, 

let it coordinate the communication on behalf of its 
hboring slave nodes. Now, slave nodes can safely 
 most of time thereby saving battery power. Each 

e node periodically wakes up and communicates with 
master node to find out if it has data to receive or not 

it sleeps again if it is not addressed. This subsection 
duces two routing algorithms that exploit the radio 
ware's low power states. The SPAN protocol and the 
graphic Adaptive Fidelity (GAF) protocol employ the 

er-slave architecture and put slave nodes in low 
er states to save energy. 

. SPAN protocol 
SPAN protocol is a power saving mechanism that 

ces power consumption of nodes by retaining the 
city and coordinating with the underlying MAC layer. 
re-13 describes that the SPAN protocol operates 
een the routing layer and the MAC layer. SPAN tries 

Figure-13. SPAN provides
data 

 

 

Figure-14. Master eligibi
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configuration, the SPA
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become a master. Non-m
determine if they should b
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re fairness, each master periodically checks if it  
ld withdraw as a master and gives other neighbor 
s a chance to become a master. Non-master nodes 

periodically determine if they should become a master 

ot based on the master eligibility rule

When in state dis
and exchanges discovery
within the same grid. The

node id, grid id, estimate

node state A node uses
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ot based on the master eligibility rule.  

. GAF (geographic adaptive fidelity) protocol 
In GAF [44] protocol, each node uses location  

mation based on GPS to associate itself with a 
ual grid" so that the entire area is divided into several 
re grids, and the node with the highest residual energy 

in each grid becomes the master  of the grid. Other 
s in the same grid can be regarded as redundant with 

ect to forwarding packets, and thus, they can be safely 
o sleep without sacrificing the "routing fidelity" (or 
ng efficiency). The slave nodes switch between off 

ning with the guarantee that one master node in each 
will stay awake to route packets. For example, nodes 
and 4 in the virtual grid B in Figure-15 are equivalent 
e sense that one of them can forward packets between 

s 1 and 5 while the other two can sleep to conserve 
gy. R is the radio range and the grid size  can be 
ved from the relationship between grid size r and the 

 range R as r 2 + (2r) 2 ≤  R  R2 or r ≤ / 5 . Master 

ion rule in GAF is as follows. Nodes are in one of 
states as shown in Figure-16 i.e. sleeping, 

overing and active. Initially nodes start out in the 
overy state. 

 

Figure-15. Virtual grid. 

 

gure-16. State transition in the GAF Structure in the 

GAF protocol. 
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A MANET co
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rent assumptions and employs different means to 
eve the goal. For example, when the transmission 
er is controllable, the optimal adjustment of the power 

is essential not only for energy conservation but  also 
he interference control. When node density or traffic 
ity is far from uniform, a load distribution approach 

be employed to alleviate the energy imbalance 

lem. The sleep/power-down mode approach is 
ntially independent of the other two approaches 
use it focuses on energy during inactivity. Therefore, 
e research is needed to combine and integrate some of 

protocols presented in this paper to keep MANETs 
tioning for a longer duration. We will enhance 
ing DSR algorithm using transmission power control 
oach to make efficient communication in DSR 
ocol in order to minimize the energy consumption as 

h as possible, increase the lifetime of the node and 
ork, and make the routing efficient based on 

hanisms of DSR protocol i.e. Route Discovery and 
e Maintenance. 
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ng, substantial voluminous of data has been produced every day, but most of them are being unused. In
enario, most of the supermarkets and retail showrooms are unaware of their stock status, sales
cular period, frequently and infrequently selling products. This paper proposes a big data platform(BDP)
em as mentioned above. These inferences can be revealed from the data that are being incorporated in

y, and the analyzed data will give us a clear view about the frequent items in an average selling
and least selling product. A visualization technique has been deployed to understand the statistics.

m overcomes the drawbacks of a marketing system and also can be used widely in a variety of industries.
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ract— In the field of marketing, substantial voluminous 
has b een produced every day, but most of them are being 

In the current market scenario, most of the 
rkets and retail showrooms are unaware of their stock 
ales percentage  on a  particular period,  frequently and 
ntly  selling products.   This  paper proposes  a  big data 

m(BDP)  to  overcome  the  problem  as  mentioned  above.  
nferences ca n be revealed  from t he data that  are being 
ated  in  the marketing industry, and the  analyzed d ata 
us  a clear view about the frequent ite ms in  an average 

frequency of product, and least selling product. A 
tion  technique has  been deployed  to understand the 
. Therefore, this  system  overcomes  the  drawbacks  of a 

ng  system and  also can  be  used widely  in a  variety of 
es. 

words— Frequent items, Descriptive, Visualization, Market -

I.  INTRODUCTION 
he market-based  ap proach  the  value of  an asset is 
ned by co rrelating it with the market prices of recently 
g Data is also a data but with a huge size. It is used to 
 a  collection  of  data  that  is  huge  and  yet  growing 
tially in time. T he data management tools are used to 
or process  it efficiently.  Big Data is a phrase used to 
massive volume  of both structured  and unstructured 

at is so large, and i t  is difficult to pro cess  using 
al  database and  software  technique. Big  Data has  a 
  to help companies  in enhancing the operations  and 
ster, more intelligent decisions. 

racteristics of Big Data 
Visualization: Data visualization is a general term that 
describes  an effort  to assist people  to  understand  the 
mportance of data by distributing it in a visual context. 

Patterns, trends, and correlations 
undetected  in text-based  data.  It can  
recognized easier with data visualization

 Volume: It is related  to a size. The m
make  data  "big"  are  the  sheer  volum
sense to focus on  minimum storage  u
total  amount of information  is growin
every year. 

 Variety: Variety refers to various s
nature  of data,  both structured  and un
form  of  e mails,  photos,  videos, mon
PDFs, audio, etc. 

 Velocity: It refers to t he speed of gener
is  the  frequency  of incoming  data  th
processed.  We  know  that number  of 
Facebook status updates, credit card sw
on a particular telecom carrier every mi

 Veracity: In Big data, veracity refers to
in d ata. The data analysis is the m
challenge when compares to volume an

 Value:  Big  data offers  a  huge source
who can deal with it and  gain knowled
Many ind ustries utilize big dat a for the
cost for their company and their clients.

 Variability:  the  process  of  being  able
manage the data efficiently. 

B. Benefits of Big Data 
i. Customer service is improved. 

ii. The Identification has a risk. 
iii. More efficiency. 
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s 
Prescriptive 
Predictive 
Diagnostic 
Descriptive 

criptive 
"simplest for m  of ana lytics,"  descriptive anal ysis 

ou to condense big data into smaller, more useful bits 
mation (or) summary of what happened. It analyses the 
a.  It ide ntifies the relationship between  the custo mer 
ducts. The past refers to  any point of time that an event 
urred whether; it was one minute ago, or one year ago. 
r ganizations use the d escriptive analytics. Most o f the 
nalytics are descriptive analytics. 

 
 V’s for Big Data

II. RELATED WORK 
Apriori algorithm  is used to extract frequent  itemsets 
 large database. It is eas y to execute and very simple. 
is a tree structure. This algorithm does many searches 
atabase to find frequent itemsets where -item are used k
ate +1 itemsets [5]. k
ket  basket  analysis  is  an  esse ntial  component  of  a 
rganization. It improves customer sa tisfaction and 
the profit of the supermarket. The concept of 
ning is producing and  developing. The  market-basket 
is a handy tec hnique for finding the items in customer  

g  basket. FP-growth  works  are divided  and  conquer 
is bottom-up approach [9].  

ay it has turned into an app roach to transmit interactive 
dia information by means of the all -pervasive Internet. 
ns of  the imminent electronic  trade, it has  ended up 
ly vital to handle the delicate issue of bearing 
tion security,  particularly in the  perpetually zooming 
ystem upbringing of the present day generati on 
[16]. Descriptive analytics is a type of data analytics. 
ibes  the current  situation  based on  previous  data.  It 
to lear n the past and make us understand and pr oduce 

ure outcomes. Frequent itemset mining is most 
nt for custo mer segmentation in marketing. This 

method  is used  for  analysis of  buying  the p
customer. Moreover, the benefits o f this 
improved the business level high. [6] 

III. ARCHITECTURE 
The data is  gathered from the  client side a

information  about  the  data.  The  collected  d
based  on the  many  i tems.  Then  the  co llect
converted into an understandable format u
processing.  The  proce ssed  data  is  converted
which we need in this process.  

  The captured market-based data is stored 
Here, we configure  the Hadoop for executing
Hive is installed  inside the Had oop. A
installation of hive then the data is uploaded to

   The  data  configuration  is  frequently  us
where it is used to  manipulate the data. By us
query, many  items are identified, and the  im
the query is executed. By using the impleme
the statistical information of the data.   

  Then the result is displayed in t he graphi
which  is  easily  understood  by  others.  Finall
interpreted.  

 

IV. METHODOLOGY  

A. Data Preparation 
In  this  context  Data  preparation  (or  data

means the  use of data into  a structure, which
further analysis  and processing. It  is a proce
many different actions and which cannot  be f
Many  of the  data preparation  activities  are r
and time-consuming. 

B. Hadoop & Hive Configuration  
Apache Hive is a client based library provi

abstraction on  top of the  data in HDFS  for 
Hive  jobs are converted into an  M R  plan 
submitted  to the  Hadoop  cluster for  executio
Hive table definitions and mapping to the data
meta storage. 

ational Journal of Pure and Applied Mathematics S
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ery Implementation 
 Query language (H QL) provides SQL type 

ment in Hive to work with tables, databases, queries. 
re,  it joins to  merge different data  tables. The faster 
g tool is on top of Hadoop. In further, ETL 
alities such as Extraction, Transformation, and 
data into tables. 

ualization 
a  visualization  is a  common  term  that  illustrates  an 
help people to understand the significance of data by 
it i n  a visualization context. Patterns, trends, and 
ons that might go undetected in text -based data. It can  

osed and recognized easier   with data visualizatio n 
e. 

V. SYSTEM EXECUTION 

mple Query 

T  *  FROM DATAM 

MONTH SALE 

T PRODUCT, MONTH FROM D ATAM  WHERE 
H= 'JANUARY' 

        . 
        . 
        . 
        . 

T PRODUCT, MONTH FROM DATAM  WHERE  
H= 'DECEMBER' 

F QUANTITY FOR EACH MONTH 

T  PRODUCT, SUM(QUANTITY) FROM  DATAM 
E MONTH= 'JANUARY'  GROUP BY PRODUCT  

                        . 
                        . 
                        . 
                        . 

T  PRODUCT, SUM(QUANTITY) FROM  DATAM 
E MONTH= 'DECEMBER'  GROUP BY PRODUCT  

F QUANTITY FOR YEAR 

T MONTH, PRODUCT, SUM (QUANTITY)  FROM 
M GROUP BY PRODUCT 

VI. R ESULTS  
In F igure 2, we find the Frequent and Non

for one year. Her e, Neem soap, Almond soap, 
the  frequent  ite ms.  Lipbalm,  kajal,  white g
frequent items. 

From  this,  we  find out  the sales  improv
product  in the  market field.  Then  we  determ
sales product for the year. Here, the Neem soa
sold product. 

In Figure 3, we find out the overall stock 
each product in one year. Here,  White gels,  
are the  highest stock in  the storage. The  sal
very low for this product in one year. Hence
are considered as Non frequent products. 

VII. R EPORTS 

W l d th d t th t t t d

ational Journal of Pure and Applied Mathematics S
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nterpret the data by using the above query in t he hive. n the Hue  domain, we  first configure the Hadoop and e is installed in that. In Hive platform, we execute the nd find the result for a frequent and non-freq uent item 
thly and yearly.  After giving the query, the data has 
ocessed  by the M-R function. In this MapRedu ce 
, firstly, in Map  Phase,  the whole  data is mapped by 

Map function. Next, in Reduce Phase, the mapped data 
ed by using Reduce function. 

We  analyzed  the data  that  are extracted  execution and find the total amount of the sales
1) First, we calculated the sales and stocfor January. 
2) Similarly, we figured the sales and sto

of December. 

173

Then, analyze the to tal percentage of sales and stoc k 
for a year. 
The total sales and stoc k  ar e  repr esented  i n  the 
graphical structure which is easy to understand. 

VIII. RESULT INTERPRETATION 
result containing  the data  is observed  from the  raw 

veals  that  the Neem  soap and  Lemon soap  are  the 
itemsets because it has the high sale s percentage. The 

p balm,  the white  gel is observed  as a  non-frequent 
e reason, it has less her bal ingredients when compared 
quent item  sets.  Thus, our  analysis  may  be used  to 
e selling of an expired  product. Hence, it is used in t he 
based company and some industries.  

IX. CONCLUSION AND FUTURE    WORK 
analyze the frequent  and non-frequent  itemsets from 
ket-based  data to understand the reason  for the sales 
hen, we identify  the least preferred  product from the 
By  using  the  visualization  techniq ue,  we  clear  the 

ew of  the sa les data. Many Market-based  companies 
have awareness about stock billing.  In this paper, we 
k billing for analyzing the data to find the lost product 
stock maintenance. From the parsed d ata  we can 
  the profit  and loss of  each product.  In Future,  this 
d research can be used for supermarket-bas ed 
ation. 
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Sales Variability in Service Stations
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Richard A. Miller

The fact that individual retail outlets differ substantially from one another in sales volume is not news to marketing executives. Yet
static patterns for measuring retail success and failure continue in use. The author of this article demonstrates the extent of retail
sales variations in the oil industry. He also shows evidence that the use of fixed sales ratios may lead to inaccuracies in ... [Show
full abstract]
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The actual effect of category management used in bricks-and-mortar retail is an apparent one. However, due to the obvious
differences between the e-tail and conventional retail on many aspects, such as goods display, list price, promotion, assortment
mix, methods with new arrivals and dead stock and so on, there is great diversity on category management especially on
application with category ... [Show full abstract]
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