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ABSTRACT  

Consumer Price Index is one of the main economic variables of a country. An increased value of consumer price 

index indicates that inflation in that country has increased and as a result a number of economic variables 

reflect this change. This is a reason why the analysis of this variable for modeling and its use for small-scale 

error predictions is subject to many studies. This paper presents a model of CPI, a panel analysis from 2002 to 

2014 for some Balkan countries as Albania, Slovenia, Bulgaria, Greece and the Former Yugoslav Republic of 

Macedonia. The purpose of this paper is to explore further the effect of commodity groups in total CPI level.  

Also, we will bring evidence on the effect of commodity groups in different countries and its variation over the 

years through the panel analysis. The empirical analysis will evaluate and test models that characterize panel 

analysis: the constant coefficients model, the fixed effects model and random effects model. In conclusion, we 

will define the most appropriate model through Hausman test to assess the impact of commodities in the total 

CPI. 
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I. INTRODUCTION 

 

Different analysis of aggregate inflation have shown a close relationship between macroeconomic variables or 

fiscal policy and prices. However, there are other explanatory variables such as the price of individual goods 

that affect the performance of inflation. According to the size of the change in the  relative price in Albania, for 

example, we can say that the impact is to a considerable extent. 

One of the most important indicators of the economic performance of a country is the stability of the price level 

which is defined by the Consumer Price Index (CPI). CPI is an indicator that serves to measure inflation and 

measures  the cost of purchasing a fixed basket/package of goods or services that represent the customer 

purchases resident for a certain period of time. CPI basket of goods include different groups, which have a 

certain weight in the index, determined from the weight of costs for these commodity groups in overall 

consumer spending. 

The main objective of all central banks is to maintain price stability. To observe the impact of different factors 

that affect the performance, various studies have been conducted. They generally consist of discovering the 

dependence of CPI on other macroeconomic variables. 
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II. LITERATURE REVIEW 

 

However, a valuable study worth mentioning, is carried in Canada by Rossiter, James (2005), which brings 

evidence on the impact of subgroups to total CPI, seeing price convergence among the provinces.  The study 

contains panel data for a period of 2 months. 

Also, another study was carried out for Albania by the International Monetary Fund. The paper investigates the 

factors which affect the performance of the country inflation and brings an empirical study on the impact of 

tradable and non-tradable price level. This study concluded that changes on electricity price has greater weight 

on inflation performance. 

Statistical offices in New Zealand(2004) analyze the Consumer Price Index in a panel analysis. 
 

III. EMPIRICAL ANALYSIS  

3.1 Empirical Data 

The panel data are also related to cross-sectional data and time series. These data contain observations on some 

units in different time periods. These data may have individual or group effect, effect in time or together , 

examined through fixed effects models and random effects model. Recently their usage has increased 

significantly because of the diversity of information that we can receive, differently from the separate use of 

cross-sectional data and time series. Panel data give us more informative data, less collinearity between 

variables, larger degrees of freedom and more efficiency. 

Our panel model contains CPI data by major commodity groups for 5 countries (Albania, Slovenia, Bulgaria, 

Greece and the Former Yugoslav Republic of Macedonia) for the period 2002-2014. Twelve commodity groups 

surveyed in this analysis are: food and non-alcoholic beverages (IND1), alcoholic beverages and tobacco 

(IND2), clothing and footwear (IND3), rent, water, fuel and power (IND4), furniture, equipment and house 

maintenance (IND5), health (IND6), transport (IND7), communication (IND8), educational services (IND9)…. 

In a nutshell, the study contains 5 subjects, each of which includes 13 observations during the regular period of 

time, year. Our panel is balanced as it contains all the measurements for subjects in the period we consider. 

Thus, in total we have 65 observations. CPI data are taken from the official statistics websites of each state. 
 

3.2 Model with Constant Coefficients 

A regression with 65 observations will be assessed without taking into consideration the nature of cross-

sectional data and time series 
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So, lets’ assume that regression coefficients are the same for all countries and there are no differences between 

them to an extent that affects the CPI. This way is lost the heterogeneity that exists between the states and the 

probability included in the error term. As a result, the error term is correlated with several variables  in the 

model. This constitutes a violation of the classical linear model assumption that there is no correlation between 

the variables and the estimated residues of the model. The model is presented in Table 1.1 in Appendix. In this 

model R2=0.95, meaning that 95% of the variation of total CPI is explained by the variation of the independent 

variables included in the model and 5% is explained by the variation of variables that are not included in the 
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model. The model is good and stable. Commodity groups of educational service and furniture are statistically 

insignificant for the model with constant coefficients, while this model is statistically significant. 

3.2.1 The Test of Normality 

Normal distribution is the most common assumption in the application of statistical procedures in linear 

regression, where the unobserved vector of disturbances is assumed to have normal distribution. It is well 

known that the not fulfillment of the assumption of normality can lead to displaced or wrong results. For this 

reason, a test of normality based on regression observed residues, is necessary in an empirical analysis. A 

famous test of normal distribution of residuals is Jarque and Bera test, which is widely accepted by many 

econometrics researcher. JB test is a function of the measure of skewness (S) and kurtosis (K) estimated by the 

model. In order to have a normal distribution, the values of S and K must be 0 and 3 respectively. JB has 

asymptotic chi-square distribution with 2 degrees of freedom. So, H0 cannot be accepted at the level α if JB ≥ 

. 

Ho: "The model has a normal distribution" 

Since p = 0.169> 0.05 = α, Ho stands and therefore residues have normal distribution (results are in Table 1.2, 

Appendix). 
 

3.3 The Model with Fixed Effects 

Panel data consist of N-subjects and T-period and as a result N * T observations will be obtained. Classic linear 

regression is: 

              CPIit = β0 + β1INDit1 +... βkINDitk + μit       për i = 1, 2, …, N  dhe  t = 1, 2, …, T  

Where Yit is the Y value for the unit and the time period t; INDit1 index value for the first unit subgroup and the 

period t, INDitk index value for unit k subgroup and the period t and μit is the error term for the unit and the time 

period t. Regression model with fixed effects, which is an extension of the classical regression model is: 

CPIit = β0 + β1INDit1 +... βkINDitk + νi + εit      

where μit = νi + εit. We have divided the components of error for the linear regression of the classic model in two 

components. Component νi represents all the unobserved factors ranging through entities, but constant over 

time. Component εit represents all the unobserved factors that may vary across subjects and over time. Lets’ 

assume that the net effect on the CPI fixed unobserved factors for i subject that are constant over time is a fixed 

parameter, designed as αi. As a consequence, the model can be rewritten as fixed effects: 

CPIit = β0 + β1INDit1 +... βkINDitk + α1D1 + α2D2 + … + αnDn + εit     If component νi is replaced with a fixed set 

of parameters α1 + α2 + … + αn, one for each N units in the model. For example, α1 represents the net effect in 

Y of unobserved factors that are constant over time on the first subject. These N fixed parameters control fixed 

effects for all unobserved factors through entities but constant over time. 

Intuitively, we use each subject as  itself controller. This is because the variation in Y over time cannot be 

explained by factors ranging across subjects that do not vary in time. 

3.3.1 Fixed Effects Model by Cross Section 

In the regression of CPIit= α + µi + INDit
’ β + εit , Ho would be: all dummy parameters are zero, except from the 

dummy variable that is left out, H0: µ1 = ...= µn-1 = 0. While Ha is that at least one dummy parameter is not zero. 

This hypothesis is tested by Fisher test that is based on the values of R2 and contrasts the constant coefficient 

model with LSDV model. 
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If the null hypothesis is rejected, we can say that there the fixed effect model is significant and therefore the 

fixed effects model is better than the estimated constant coefficient model. The model is located in table 1.3, 

Appendix. The effects by country are presented in the table below: 

Table 1 Effects by country. Author's calculations 

 

 

 

 

 

 

 

In this model it was observed that commodity's basket like furniture and education are insignificant. 

Economically, this result can be explained by the low weight that these variables have on the CPI basket, for all 

the countries included in the study. For the Greek state, greater weight in descending order have: food and non-

alcoholic beverages, expenses for rent and electricity and transport. For Albania, greater weight have meals, 

expenses for rent, furniture. For Slovenia: rent and transport. 

3.3.2 Model with Fixed Effects by Time Series 

We will perform regression with fixed effects again, but this time using fixed effects in time series. The 

evaluated model results presented in Table 1.4 in Appendix, while in the charts below are shown the effects 

according to the time series. 

Table 2 Fixed effects in time series 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Still commodity group of education service is not statistically significant. Countries that are part of the study 

have given greater weight to other commodities. They do not invest more in human capital compared to many 

Country Fixed Effect 

 Albania -11.16075 

 Slovenia -12.03294 

 Bulgaria  41.44442 

 Greece -8.822127 

 Macedonia -9.428604 

Year Fixed Effect 

2002 -2.607955 

2003 -2.011412 

2004 -1.616626 

2005 -1.200183 

2006  0.442536 

2007  0.930777 

2008  0.046978 

2009  0.346025 

2010  1.610206 

2011  1.063413 

2012  1.952976 

2013  1.043266 

2014 1.56723 
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developed countries, however recent years trends have changed. Throughout the years in the effects can be 

clearly seen a rising trend which has undergone a positive turn since 2006 and reaches the maximum value in 

2012. However, there are many other macroeconomic factors, also the seasonal factor that are affecting price 

volatility. Also many countries have adopted inflation targeting regime, aiming to keep it within a certain rate 

and exchange rate volatility interval, making it difficult to give conclusion about the effects on the CPI because 

it mostly follows the determined trend and mitigate collisions by pursuing appropriate policies. 

3.3.3 Fixed Effects Model by Cross Section and Time Series 

In this model we have a proliferation of dummy variables. There is a statistical difference in the importance of 

independent variables. Communicated commodity group result insignificant, while all other variables are 

statistically significant. Regarding to the effects again in Bulgaria, they are higher and this is related to the 

economic situation of this country, who in recent years has been characterized by a state of instability with high 

volatility of monthly annual inflation. While according to the years, the higher effect is in 2012. This is related 

to the crisis with a time lag that has affected countries as well as the substantial increases in the price of oil and 

corn. Fixed effects model by time series and sections and respective effects are presented in Table 1.5, 

Appendix. 
 

3.4 The Model with Random Effects 

In the model with random effects is assumed that intercept values are random. The common intercept represents 

the average value of all cross-sectional intercepts and the error component εi represents the deviation of the 

individual intercept from this average value. Individual intercept value is expressed as: β1i = β1 + εi.. In our case, 

this means that all five countries included in the study have a common average value of intercept and the 

individual differences in its values for each country are presented in error terms. The composite error term, eit, 

consists of the combination between the error term cross-section (εi) and the error term time series and cross-

section (uit). 

3.4.1 Effect of Unilateral Casual 

In the second case it is performed the same regression but with random effects under cross-sectional data. DW = 

0.74 and R 2 = 0.99. The estimated model is located in Table 1.6, Appendix. 

3.4.2 Effect of Mutual casual 

In the following model was performed regression according to casual effect even under the cross-sectional data 

by time period. Results confirm as unimportant the commodity groups like educational service and furniture, 

while under the effects is observed that Greece has the highest effect and also 2007. This model is improved 

judging the value of R2 which appears lower while Dw=0.78. 

Table 3 The Estimated Model with Random Effects and Effects Mutual. Author's Calculations 

Variable Coefficients Standard deviation t-Stat Prob. 

C -1.514816 1.122274 -1.349774 0.1836 

EDUCATION 0.011418 0.007249 1.575096 0.1219 

COMMUNICATION 0.053985 0.015060 3.584695 0.0008 

FURNITURE -0.033762 0.029213 -1.155714 0.2536 

Alcoholic drinks 0.036548 0.001001 36.49972 0.0000 
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Rent 0.087529 0.003575 24.48093 0.0000 

HEALTH 0.051519 0.006624 7.777156 0.0000 

TRANSPORTATION 0.047131 0.006379 7.387967 0.0000 

FOOD 0.523019 0.017404 30.05125 0.0000 

CLOTHING 0.156646 0.024820 6.311249 0.0000 

 

Country Effect Year Effect 

 Albania -0.675790 2002 -1.077487 

 Slovenia -1.561287 2003 -0.980715 

 Bulgaria  0.062758 2004 -0.564372 

 Greece  1.281470 2005 -0.113274 

 Macedonia  0.892849 2006  0.500946 

 2007  0.767490 

2008 -0.093291 

2009 -0.005801 

2010  0.610066 

2011  0.159439 

2012  0.663348 

2013  0.133650 

2014 0.2331 

 

3.5 Hausman Test 

Hausman test can help us choose between two models with fixed and random effects. Hypotheses raised in this 

case are: 

Ho: random effects model is appropriate 

Ha: fixed effects model is appropriate 

Hausman test rejects zero hypothesis if the observed value of χ2 with k-degree of freedom is greater than the 

critical value. If this happens, the preferred model is the one with fixed effects. 

Since χ2 = 3.46 < χ2
kr, the null hypothesis stands. This means that the preferred model is the model with random 

effects. As seen from the values of probabilities, there are statistically significant differences in all values of 

coefficients for the two models. 

Table 4 The Choice of Effects. Author's Calculations 

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.  

Cross-section random 3.462688 12 0.9913 

 

Variable Fixed  Random  Var(Diff.)  Prob.  

EDUCATION 0.009792 0.008864 0.000002 0.4917 

COMMUNICATION 0.037946 0.049859 0.000161 0.3483 

FURNITURE -0.023895 -0.012033 0.000615 0.6325 
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Alcoholic drinks 0.037346 0.037131 0.000000 0.2835 

Rent 0.087975 0.089232 0.000003 0.4659 

HEALTH 0.053640 0.050804 0.000015 0.4669 

TRANSPORTATION 0.047212 0.047750 0.000001 0.5897 

FOOD 0.530254 0.524173 0.000026 0.2319 

CLOTHING 0.134374 0.137271 0.000013 0.4213 

 

IV. CONCLUSIONS 

 

Econometric models built during the analysis have a high convergence in accordance with the theory. According 

to the weight of commodities in CPI, both coefficients and their statistical significance have the same results. 

During the analysis the best model resulted the model with random effects. This indicates that the selected 

countries analyzed have different specifications and consequently the influence of subgroup commodities 

selected in the analysis have different impacts in different countries. As for the effects, they have been higher in 

Greece and Bulgaria. Both these countries have hyperinflation problems that is narrated in our model. While the 

most problematic year is 2012 where there has been an increase in the price of oil and cereals. 
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Appendix 

Table 1.1 The Estimated Model with Constant Coefficient 

Variable Coefficients Standard deviation t-Stat Prob. 

C -1.436510 0.974299 -1.474403 0.1470 

EDUCATION 0.005192 0.008694 0.597231 0.5532 

COMMUNICATION 0.068617 0.016792 4.086228 0.0002 
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FURNITURE -0.057383 0.033194 -1.728732 0.0904 

Alcoholic drinks 0.036530 0.001261 28.96820 0.0000 

Rent 0.089233 0.004480 19.91924 0.0000 

HEALTH 0.051311 0.008527 6.017418 0.0000 

TRANSPORTATION 0.047327 0.007984 5.927596 0.0000 

FOOD 0.503811 0.020658 24.38791 0.0000 

CLOTHING 0.170878 0.028988 5.894774 0.0000 

Table 1.2 Residual Distribution of Constant Coefficient Model 

 
Table 1.3 The Estimated Model with Fix Effect in Cross-Section 

Variable Coefficients Standard deviation t-Stat Prob. 

C 11.00432 17.34440 0.634459 0.5291 

EDUCATION 0.009792 0.007980 1.227040 0.2265 

COMMUNICATION 0.037946 0.020169 1.881418 0.0667 

FURNITURE -0.023895 0.038121 -0.626821 0.5341 

Alcoholic drinks 0.037346 0.001072 34.85054 0.0000 

Rent 0.087975 0.004151 21.19527 0.0000 

HEALTH 0.053640 0.008058 6.656552 0.0000 

TRANSPORTATION 0.047212 0.006814 6.928239 0.0000 

FOOD 0.530254 0.019367 27.37854 0.0000 

CLOTHING 0.134374 0.025326 5.305685 0.0000 

 

Table 1.4 The estimated model with fix effect in time series 

Variable Coefficients Standard deviation t-Stat Prob. 

C -0.744661 0.973297 -0.765091 0.4492 

EDUCATION 0.012176 0.008450 1.440872 0.1583 

COMMUNICATION 0.086604 0.017173 5.042908 0.0000 
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FURNITURE -0.130402 0.037169 -3.508372 0.0012 

Alcoholic drinks 0.034938 0.001291 27.05764 0.0000 

Rent 0.083943 0.004605 18.22959 0.0000 

HEALTH 0.053801 0.008601 6.255028 0.0000 

TRANSPORTATION 0.045485 0.008102 5.613717 0.0000 

FOOD 0.496280 0.020067 24.73172 0.0000 

CLOTHING 0.230746 0.031635 7.294058 0.0000 

 

Table 1.5 The Estimated Model with Fix Effect in Cross-Section and Timem Series 

Variable Coefficients Standard deviation t-Stat Prob. 

C 38.78333 15.48944 2.503855 0.0176 

EDUCATION 0.015433 0.007120 2.167706 0.0377 

COMMUNICATION 0.035562 0.018153 1.959004 0.0589 

FURNITURE -0.125323 0.040880 -3.065635 0.0044 

Alcoholic drinks 0.036236 0.001016 35.65949 0.0000 

Rent 0.080947 0.003980 20.33886 0.0000 

HEALTH 0.061511 0.007400 8.312530 0.0000 

TRANSPORTATION 0.044445 0.006374 6.972987 0.0000 

FOOD 0.526660 0.017567 29.97932 0.0000 

CLOTHING 0.191157 0.027084 7.057975 0.0000 

 

Country Effect Year Effect 

 Albania -33.52778 2002 -2.394119 

 Slovenia -33.59255 2003 -2.175035 

 Bulgaria  130.4618 2004 -1.298072 

 Greece -31.49822 2005 -0.390873 

 Macedonia -31.84325 2006  0.600589 

 

2007  1.264457 

2008 -0.095286 

2009  0.055869 

2010  1.356766 

2011  0.759056 

2012  1.830700 

2013  0.485950 

2014 0.59763 
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Table 1.6 The Random Effect Model (Cross-Section) 

Variable Coefficients Standard deviation t-Stat Prob. 

C -1.672556 1.117794 -1.496300 0.1413 

EDUCATION 0.008864 0.007865 1.127013 0.2655 

COMMUNICATION 0.049859 0.015666 3.182605 0.0026 

FURNITURE -0.012033 0.028947 -0.415691 0.6795 

Alcoholic drinks 0.037131 0.001053 35.27390 0.0000 

Rent 0.089232 0.003776 23.63393 0.0000 

HEALTH 0.050804 0.007052 7.203880 0.0000 

TRANSPORTATION 0.047750 0.006741 7.083670 0.0000 

FOOD 0.524173 0.018688 28.04930 0.0000 

CLOTHING 0.137271 0.025069 5.475757 0.0000 

 

Country Effect 

 Albania -0.643591 

 Slovenia -1.624653 

 Bulgaria  0.027215 

 Greece  1.346828 

 Macedonia  0.894201 
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ABSTRACT 
Islanding operation of micro grid offers high reliability power supply to the critical loads within its distribution 

networks. For an autonomous or islanding micro grid with high renewable energy penetration it has to 

maintain its own supply demand balance of active and reactive power. One of the issues is power reference 

control of distributed renewable generators (RGs) under the conditions of dynamic load and weather. The 

maximum peak power tracking (MPPT) algorithms emphasize high energy usage efficiency but may cause a 

supply-demand imbalance when the maximum available renewable generations are more than demanded for 

islanding micro grids. Some of the centralized algorithms have been proposed to rectify these problems, but they 

are limited with their applications, droop control is the most frequently used one, however it poses some issues 

like oscillating responses. To reduce these problems, this paper proposes a distributed sub gradient-based 

coordination solution by coordinating the operations of different types of distributed renewable generators in a 

micro grid. By controlling the amount of utilization of renewable generators the supply-demand balance can be 

well maintained and the dynamic performance of the system can be improved. Simulation results will show the 

effectiveness of this method. 
 

Key Words: Distributed Cooperative Control, Distribution Generator, Micro grid, Multi-Agent 

System, Renewable Generator 
 

I. INTRODUCTION 
 

A micro grid can be defined as a cluster of loads, distributed generators (DGs) and energy storage systems that 

is serviced by a distribution network and can operate in both grid connected and islanded modes [1]. The micro 

grid has following advantages much lesser environmental impact than the large conventional thermal power 

stations, power quality and reliability is achieved, cost savings are achieved and more.  

Wind and solar power are renewable power supply alternatives due to their abundance, cleanness and low 

production cost/unit. However, the incorporation of wind and solar power causes new disturbances in the 

operation and control of micro grids, especially under high renewable energy penetration. One issue is the 

reference power control of distributed renewable generators (RGs) under dynamic weather and load conditions. 

The usage of MPPT (maximum peak power tracking algorithms) [2] may provide high energy usage efficiency 

but lead to supply demand imbalance, particularly for micro grids operating autonomously under the condition 

of high penetration of renewable energy. These problems can be rectified by using energy storage devices like 

batteries, flywheels, super-capacitors etc to absorb excess energy [3]. Even if sufficient energy storage devices 
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are available, their effectiveness is limited by the maximum charging and discharging rate and charging level.  

The control issues for an autonomous micro grid are very similar to those of large-scale power systems, such as 

frequency regulation and supply-demand balance.    

The previous proposed methods are two-level control scheme for a wind farm [4], optimal dispatch control 

strategy for a wind farm in [5], and coordinated control method [6] for leveling photovoltaic (PV) generation. 

All of the above methods are centralized, requiring complicated communication networks to collect information 

globally and a central controller to process huge amounts of data. So, these solutions are costly to implement 

and susceptible to single-point failures. The centralized solutions may not be able to respond in a timely fashion 

if operating conditions change rapidly and unexpectedly. Since well-designed distributed control solutions can 

be reliable, flexible, scalable, and low-cost to implement they are good choice for the control and operation of  

micro grids. 

Multi-agent system (MAS) is one of the most popular distributed control approaches [7] & [8].  Existing MAS 

based applications in power systems are usually rule-based and lacked rigorous stability analysis. Recent 

developments in consensus and cooperative control have been successfully applied [9] & [10], which can 

improve the stability and applicability of MAS-based solutions. 

In this paper, the coordination of multiple RGs in a micro grid is formulated as a convex optimization problem 

that can be solved using the distributed sub gradient algorithm introduced in [11]. 
 

II. PROPOSED SUBGRADIENT-BASED SOLUTION 

2.1 Utilization Level Based Coordination 
The total active power demand  of a micro grid can be calculated as:    

                                                   (1)  

Where n is the number of buses in the micro grid,  is the demand of load at bus i, and   is the active 

power loss in the micro grid. 

The total available renewable power generation in the micro grid can be calculated as: 

                               (2) 

Where m is the number of RGs, and  is the maximum power generation of RGi. In autonomous micro grid, 

if  is less than , all RGs can operate in MPPT mode, and the SG’s should compensate the generation 

deficiency. On the other hand, if  is larger as , MPPT control strategies no longer apply. A suitable 

reloading strategy is required to share the load demands among the RGs, which can be accomplished by 

controlling the utilization levels of RGs to a common value 

                   (3) 

Where  is the common utilization level for all RGs.  

The active power generation reference of RGi is calculated as: 

                        (4) 

2.2 Distributed Generation Coordination Algorithm 
The objective for multiple RGs coordination is to minimize the function formulated as: 
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                                                                           (5)     

Where  is discrete time step,   is utilization level of RG  at step . 

The equation (5) is a loss function =  the equation (5) represents the 

utilization level at one instant, it has to be updated for next step based on the communication coefficients from 

another agents in the network. This can be done from the equation (6) taken from [11] called subgradient 

algorithm: 

                                                                   (6) 

Where ai 
j is communication coefficient, αi(k) is step size, and di(k) is the subgradient. 

So the equation (5) can be updates as: 

                                                                                             (7) 

Where aij is communication coefficient, di is step size, and  is sub gradient.    

                                                                           (8)  

The speed of convergence depends on the transfer of communication coefficients. Since the mean metropolis 

algorithm as shown in equation (9) is fully distributed adaptive to changes in communication network topology 

and able to provide convergence guarantee, it is adopted in the paper. 

                                                                                       (9) 

Where and   are numbers of agents connected to agents i and j, and  indicates indices of agents that 

communicate with agent i. 

Substituting equation (7) in equation (6) we get 

                                                       (10) 

                                                                          (11)                

                                          

                           

According to mean metropolis algorithm, the transition matrix A is a doubly stochastic matrix, which has the 

following properties: 

1) All the eigenvalues of A are less or equal to 1. 

2) A vector  is said to be stochastic vector when its components  are non negative and 

their sum is equal to 1. 

               i.e   

The equilibrium of the system described by equation (10) can be obtained by summing up both sides of equation 

(9) and letting.  

                                                 (12) 

According to equation (9), A is a symmetric matrix with the sums of each equals 1. 
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                                                                         i.e    

                                           (13) 

                                                                  Since  thus 

                                                                                                                                (14) 

From equation (13) we get   

                                                                                                                                    (15) 

Therefore, the proposed control law can achieve the supply demand balance within the micro grid according to 

equation (2). 

Measuring the total load and estimating power loss accurately in a distributed way are difficult. Since supply-

demand imbalance will cause changes in system frequency, it is better to use frequency deviation to overcome 

the difficulty.  

The model for dynamic frequency response is proposed in [12] as given below: 

                                                                                                                  (16) 

The equation (16) can be written as:    

                                                                   

From this  

                                                                                                    (17) 

Where ∆t  is the time step for utilization level update.  

Therefore  

                                                                                                          (18) 

By substituting equation (18) in equation (10), finally the proposed updating law for utilization level of RGi can 

be represented as: 

                                                                                                      (19) 

                       Where                                   

It should be noted that it is unnecessary to estimate , which changes with operating conditions and is hard 

to accurately estimate. Since its impact on control update has been combined with the other parameters and 

absorbed into  . Thus, it is preferable and reasonable to tune  directly.  

 

2.3 Proposed Control Topology 
The proposed control topology mainly composed of Renewable generators (RGs), a SG and loads as shown in 

Fig. 1,  
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                                             Fig.1. Illustration of Control Topology of a Micro grid 
2.3.1 Rg Agent 

The RG agent implements a two level control operation. Each generator agent implements a two-level control 

strategy as shown in Fig. 2.The upper cooperative level control, and the lower Machine level control. The upper 

cooperative level control (CLC) discovers the desired utilization level and decides the reference of active power 

generation. The CLC consists of four function modules.  Measurement and prediction module measures the 

system’s frequency and predicts the maximum available renewable generation. Communication module 

exchanges 

 
Fig.2. Block Diagram of an RG Agent 

utilization level information with its neighboring RG agents. Based on local frequency deviation measurements 

and received utilization levels. Utilization level module calculates the common utilization level that all the RG’s 

have to be maintained. The utilization level will be updated according to equation (20). The equation is 

calculated based on distributed sub-gradient based coordination algorithm [11]. Generation reference module 

calculates the active power generation reference based on the utilization level and the predicted maximum 

renewable power. This is updated by equation (4). 
 

III. MACHINE LEVEL CONTROL 
 

The machine level control includes the control of different types of DG’s in a micro grid. 
 

3.1 Control of DFIG 
The machine-level control of each DFIG manages active power reference tracking, as well as reactive power or 
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Fig.3. Machine-level control of DFIG in Deloading Mode  

terminal voltage regulation and DC-link voltage regulation. As illustrated in Fig. 3, the machine-level control 

consists of the electrical control of two converters and the mechanical control of pitch angle. 

3.2 PV Control 

 
Fig.5. Control Strategy for PV System 

The PV system model described in [13] is adopted in this paper. V and I are the solar array voltage and current, 

respectively, and Vabc and Iabc are the local bus voltage and current. In this paper, PV is controlled in unit 

power factor mode. If a PV system is equipped with insolation and temperature sensors, the following method 

introduced in [14] can be used to estimate the maximum generation of . 

                                                                                            (20) 

Where  is Module maximum power at standard test condition (STC),  is Incident irradiance,  is 

Irradiance at STC 1000W/m2,  is Temperature coefficient of power,  is Cell temperature, is Reference 

temperature. Once  and   have been calculated, the generation reference can be updated according to (2). 

After that, simple PI control can be used to control the inverters for active power tracking, as shown in Fig. 5. 
 

3.3 Control of SG 
In this project, the SG in the renewable micro grid has two functions. If the renewable generation is sufficient to 

power all loads, SG is just used for voltage regulation. If the renewable generation is insufficient, in addition to 

voltage regulation, the SG also generates active power to compensate the deficiency as shown in fig.6.  
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Fig.6. Control Logic of Synchronous Machine 

 

IV. SIMULATION RESULTS 
 

The proposed fully-distributed cooperative control algorithm is tested with a 6-bus micro grid model using 

MATLAB/SIMULINK software, as shown in Fig.7. The simulink control circuits for PV and DFIG are shown 

in Fig.8.and Fig.9. 

 
Fig.7. Configuration of a 6-bus Micro grid 

 
Fig.8.Simulink Model of PV Control System  
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Fig.9.Simulink Model of DFIG Control  

The demands of the loads remain constant. The wind speeds of the DFIGs 1, 4, 5 are constant at 11 m/s, 14 m/s, 

and 14 m/s. The solar irradiation of PVs at bus-2 and bus-3 are 900 and 1000w/m2, respectively. An islanding 

event at 20 s is simulated to test the performance of the proposed control scheme. Fig.10. shows the utilization 

level profiles of 5 RG’s and frequency response. All RGs are controlled using the MPPT algorithm before 

islanding, and initially the output of the SG is set to 2 MW to create enough disturbances to test the performance 

of the proposed control algorithm. 

      
        Fig.10.a) Utilization profiles of 5RG’s                     b) System Frequency response under the  

                                                                                                  proposed solution 

 
Fig.11.Voltage profiles of DG’s 

At the instant of islanding, the available renewable power is more than the load demand, the frequency of 

system increases at this moment as shown in Fig. 10. The proposed algorithm controls the utilization level to 

drop in order to allow the RGs to dump excessive renewable power. At this instant the voltage profiles are as 

Shown in Fig.11. 
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Fig.12.Dynamic Response of 5DG’s 

Fig.12. shows the dynamic responses of the RGs. The active power generations of the DGs converge to a value 

below the maximum available power after islanding. The utilization levels, if calculated, are the same as the 

ratio of actual output power to MPPT power. 
 

V. CONCLUSION 
 

By synchronizing the utilization levels of the RGs to a common value. The proposed control scheme has the 

following advantages, The cost of the communication network will be much lesser than that of a centralized 

solution due to the introduction of a simple MAS-based fully distributed method, avoidance of the direct loading 

condition measurements, coordination of different types of DGs at distributed level, improvement in system’s 

dynamic performance due to introduction of the subgradient optimization method. 
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ABSTRACT 

National Security problem rises with major threats, 26/11, 6 Dec 2002 blast in BEST bus near “Ghatkopar” 

station and few others are examples of those. Even if government provide bulletproof jackets and quality guns to 

our armed forces yet it is hard to resolve issues like 26/11. In such operations when forces are not able to push 

their strength beyond human efforts, we can implement Artificial Intelligence based machines to put into action. 

In this paper, it is described that a machine will identify a human bodyusing Machine Visionand will shoot in 

just no time, Since the machine is not able to differentiate friends or enemy’s  it is ought to be used in specific 

criteria. This unit is especially designed for Special Police forces and Border Security Forces. Artificial 

Intelligence based unit is small in size, ease in mobile usage, It lasts active for a longer duration because it has 

Lithium Polymer battery is used. Availability of such units in Indian Army can save lives of many soldiers. 
 

Keywords: Android Robot, Artificial Intelligence, BSF, Computer Vision, Machine Learning, 

Open CV for Android, Samsung S3C6410 microcontroller, Security  

 

I. INTRODUCTION 

 

The Indian Army (IA) is the land-based branch and the largest component of the Indian Armed Forces. The 

primary mission of the Indian Army is to ensure national security and unity defending the nation from external 

aggression and threats, and maintaining peace and security within its borders. I have designed an Artificial 

Intelligence based Unit which identify human being and knock them down. Since we are using a machine so it is 

fast enough to identify humans and shoot them. To design this system I have used ARM11 board, Android as 

operating system, Open CV for computer vision, Camera to find target, ATMega8 to operate robotic movements 

and pointing laser(since we cannot use original guns), Lithium polymer battery.  

The Indian Border Security Force (BSF) is responsible for guarding India's land borders during peacetime and 

preventing trans-border crimes. It conducts humanitarian rescue operations during natural calamities and other 

disturbances, like Operation Surya Hope, and can also be requisitioned by the government to cope with internal 

threats. It is a central police force operating under the Union Ministry of Home Affairs. It is performing a 

variety of duties ranging from VIP security to election duties, from guarding of vital installations to the counter-

naxal operations. In this project we are providing Gun firing unit to these forces so that we can save human lives 

process operation targets very easily. This unit has a camera mounted on it which identifies human threat in 1600 

and shoots target efficiently. As per government laws I am not able to put actual gun on this unit, therefore I 

continue my project with lease pointer to point target.  



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                       ISBN: 978-81-931039-3-7 

1836 | P a g e  
 

Over the past decade, the essential role of machine vision modules to realize active safety systems is clearly 

established in academic research and is also reflected in innovative systems introduced by industry. Nowadays, 

human action and activity detection/analysis has attracted much attention in computer vision because of its wide 

range applications including surveillance, robotics, and content based image/video retrieval, video annotation, 

assisted living, intelligent vehicles and advanced user interface. In this paper we address a particular problem in 

this area that can have a significant impact on people lives namely, the detection of enemy crossings to assist 

BSF Forces. The main objective is to design complete ARM based system, which uses Digital Image Processing 

as tool to perform real time operations for identifying any activity near border areas and further perform 

operations such as firing. The operating system used is Android. Android is a fast market moving Technology 

platform because of the functionality available in the platform. The Android SDK provides the tools and APIs 

necessary to begin the developing application on the Android platforms. The platform has a Linux Kernel, with 

ARM processor based hardware platform and uses Java language for implementation of the application [3].For 

better performance and quality inspection of human identity Open CV is used in the project. Open CV gives 

robust efficiency and perfection in computer vision. The system proves to be the most cost effective way to 

address this need with its reduced complexity and increased performance. The proposed system will help BSF 

forces to achieve their objectives and matters connected therewith. 
 

II. SYSTEM DESIGN MODEL 

 

The proposed AI Unit is using ARM 32bit Microcontroller which has ability to process image/video processing 

operations. Various features and classification algorithms can be operated with functionality using Open CV. 

Unit captures video and every frame is extracted out of it as image to manipulate. We have used web camera to 

grab video which is connected to ARM11board through USB.  

The block diagram used for implementation is as shown in Figure1.The proposed system makes use of USB 

camera attached with  advanced microcontrollerS3C6410.It is a Samsung microcontroller and works over +3.3 

VDC and at an operating frequency of 533 MHz. S3C6410 microcontroller is available in the form of 

FRIENDLY ARM board as it is called as MINI 6410 board[2]. 

 
S3C6410 includes many hardware peripherals such as Camera Interface, Resistive Touch Screen based3.2” TFT 

24-bit true color LCD, System Manager(power management and etc.),4-channel UART,32-channel DMA,5-

channel 32bit Timers with 2 PWM output, General purposeI/O Ports,I2S-BUS interface,I2C-BU interface, USB, 

OTG Device operating at high speed(480Mbps),3-channel SD/MMC Host Controller and PLLs for clock 
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generation etc. The essential programs that are required in order to work with MINI 6410 like Android 

Operating system, are loaded into the NAND flash. We have installed Open CV Manager which is required to 

work with Open CV DVM on Android. 

 
Fig. 1 Block Diagram 

Here Open CV grabs video and extract each and every frame and forward image to ARM11 board. In Android 

our Open CV manager grabbed image was in RGB555 format which was initially unknown and took few days 

to realize once we acquired image Android application will identify human movement and will find human in 

camera coordinates, we mark those coordinates in a red area. Once position gets tracked, the coordinate details 

will sent to the ATMega Controller via serial port. Now controller will drive pointing location of laser respected 

to coordinates received from ARM board and Point the target. This way we can watch our target while 

operating. 

As soon as system receives coordinates it will point (shoot) at that instance. Since all activities are performed 

through an automated system, duration between human tracking and pointing laser will be in milliseconds due to 

which enemy will not even get enough time to take any action, Target knocked down before moving from their 

position and will be down at that instance. In order to work with ARM 11 the software used are Android OS to 

run our application, Android Studio to develop that application, JAVA JDK as android has Java base and Dalvik 

VM. Android SDK. We have used Open CV for Android to perform image processing. Open CV Manager helps 

embed all required libraries into the OS.  At the ATMega controller side we have used Keil as IDE to program 

our controller in Embedded C language. 
 

III. EXPERIEMENTAL RESULTS 

  

The experimental setup uses web-camera which is connected to ARM11 board through USB and TFT 24-bit 

true color LCD display. In this project we have used Android 2.4as base version but the project works from 

Android 2.2 “Froyo”. We installed Open CV Manager which provides entire Open CV library on Android. 

Initially we received RGB555 image from camera can Open CV library works on ARGB888, Therefore I 

created and added few classes and converted open cv events working with RGB555 based images. Now Images 

are ready I receive RGB image and converted it to HSV so that I can find exact required color range out of it. 

Then I used In Range function which returned many matching pixels as result. Now it was time to use Moments 

which helped me extract bunch of matching pixels and using moments I extracted blocks of objects. 

If extracted region was greater than certain size of pixels then we can found our object. 
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After grabbing matched result we eroded rest of all pixels that may cause trouble while working. After erosion 

we displayed white point at targeted location and display threshold output. The laser system connected to the 

board via servo motor which is then interfaced to ARM11 board via AVR controller. Result was as expected but 

had one fault, Now I was having image of 1600 and Servo motor can also drive 1600 but received image from 

camera is in reverse order and result was needed to be flipped. So I flipped resulting coordinates and sent to 

controller to drive servo motor.  It detects the skin color pixels using image segmentation and color 

thresholding. The application development process is shown in figure 2. 

         
 Fig. 2: Application Development 

In isolating skin color region normalizedRGB,HSV,YCrCb color space transformations are commonly 

used.Depending on the color component values,each pixel is then identified as skin or non-skin.Usually scale-

by-max color balancing is adopted to reduce orminimize the effects of illumination variations[7]. Inliterature,it is 

observed that for the purpose of image processing numerous methods have been used.One of the simplest 

methods to implement could be the calculations in HSV space.Figure5 shows an example of skin 

detection.Apixel is classified as skin if its (HSV) values follow these conditions. Scalar values those are used for 

operating skin color are as follows, lower scalar {0,60,72} and upper scalar {10,137,256}. 
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Fig.3: Skin Detection Using Image Processing 

As soon as the camera grabs image,the image is forwarded to the ARM11 board. Now camera can cover the area 

as observed around 160 degrees.The camera has the resolution ratio of 320*240. Also theservo motor has angle 

of rotation around 160 degrees.After performing analysis on the captured image, using Android,location of the 

target is calculated also simultaneously image swapping or reversing is performed and the necessary location 

details are send to the AVR controller through serial port of ARM11, where servo motor is attached and 

isaligned accordingly and the laser points at the target. 

Minimum object distance from camera is 10 cm and maximum distance is 500 meters, range canbe increased if 

we use good quality camera instead of a webcam. 

Experimentally it is found that application initial time or the first time is about 4.36-4.87ms and there after it 

takes about 1.2 to 1.4ms.ROI for object detection is 8*8pixel, frame rate obtained as observed under clear and 

enough light region is as follows: 

 
Graph1: Analysis Frames Per Seconds 

 
Table l: Result Quality as per 10 Seconds Interval 
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No of seconds are described in X axis and No of frames for that second is mentioned in Y axis over here. 

As observed maximum frame rate obtained is 10 in good,enough illumination. 
   

IV. CONCLUSION 

 

Artificial intelligence based bot is designed successfully and works efficiently in a good light scenario for 

further improvement we can add night vision and telescopic views into this system. It has been developed 

overARM 11 and Android operating system.  

 Developed system is entirely independent and there is no need of PC, it’s completely an independent AI 

based bot. 

 System operates under low power consumption. 
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ABSTRACT 

The temporal databases stores the time varying information. SQL is normally used for developing the 

applications that use the information in these temporal databases. But adequate support for the temporal 

aplications and query processing are not provided by the standard SQL3. In order to overcome these 

drawbacks, new keywords are proposed in this paper to provide temporal extension to SQL3.In the Temporal 

Semantic Mining process, the new keywords are used to define different versions of temporal operators to 

SQL.The Objects are defined and a dictionary is created to provide new keywords. An Object oriented 

operations are performed in the proposed method. The new functions and methodologies are used to perform 

the query operations. The query processing is simplified by the proposed Temporal Semantic Mining 

approach.The Semantic concepts are used to improve the relevancy calculation in query processing and also to 

compute the similarity measures. The proposed technique assures that the legacy query results remain the same 

when other queries run on the DB. The Semantic method allows easy processing and navigation. The 

experimental results shows that the proposed semantic enhances query manipulations in the temporal database. 

The proposed method also achieves improved time efficiency, search efficiency, processing speed and accuracy 

when compared with other existing techniques such as Moving Objects Spatio-Temporal (MOST) data model 

and Object Role Modeling (ORM) approach. 

 

Index Terms:  Relational operators, Semantic keyword, Similarity calculation, Temporal database, 

Temporal mining, Object oriented SQL. 

 

II. INTRODUCTION 

 

Temporal data are sequences of a primary data type, most commonly categorical and numerical values. 

Examples of temporal data are event sequences (packet traces, sensor readings), time series, and temporal 

databases (i.e. databases with versioning, relations with timestamped tuples). Temporal data are used in variety 

of fields such as geographical data processing, biomedicine, internet site usage monitoring and financial data 

forecasting. Temporal databases are the databases that consist of time-stamping information. It contains built-in 

support for manipulating the data involving time. For eg. a temporal version of structured query language 

(SQL). The first step in temporal database is to timestamp the data that allows the distinction of various database 

states. The temporal database allows timestamping of  entities with time periods and property values of the 

entities. Specifically, the temporal aspects include transaction time and valid time.  

Valid time is the time period during which a fact is true with respect to the real world. The time period during 

which a fact is stored in the database is the transaction time. There are different forms of temporal databases 

based on the valid time and transaction time. A rollback database stores data with respect to transaction time and 

a historical database stores data with respect to valid time. The bitemporal data are created by combining these 



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                       ISBN: 978-81-931039-3-7 

1842 | P a g e  
 

attributes. Temporal databases manage and access temporal data by proving some specific features. Some of 

these features are   

 Temporal primary keys, including non-overlapping period constraints 

 System-maintained transaction time 

 Temporal constraints, including referential integrity and non-overlapping uniqueness 

 Temporal queries at current time, time points in the past or over durations 

 Ability to define a valid and transaction time period attributes. 

Temporal data mining is a significant extension of the data mining. It deals with the gathering of useful 

information from temporal data. It is the non-trivial extraction of implicit, useful and previously unrecorded data 

with an explicit or implicit temporal content from large database. The main aim of temporal data mining is to 

determine hidden relations between sequences and sub-sequences of events. The determination of relations 

between sequences of events include three steps: the modeling of data sequence in a suitable form, the definition 

of similarity measures between sequences, and the application of representations and models to the actual 

mining problems.A sequence containing a series of nominal symbols from a specific alphabet is normally 

known as temporal sequence. The time series is a sequence of continuous, real-valued elements. The temporal 

sequences and time series occur in different domains such as engineering, finance, scientific research and 

medicine. Usually, the temporal sequences appear with either log-based system monitoring or sensor-based 

monitoring such as telecommunication. The task of temporal data mining involve association, classification, 

prediction, characterization, clustering, trend analysis and pattern discovery. 

The manipulation and querying operations in the temporal database are not supported by the standard SQL.In 

this paper, a temporal Semantic technique is proposed to enhance query manipulations in the temporal database. 

A temporal extension to the standard SQL3 is provided by using the new keywords. These keywords define 

different versions of temporal operators in SQL3. The new keywords enhance the expressions of operators that 

are used in standard SQL3. The generated objects perform the operations such as natural join, table creation etc. 

The query operations are simplified by the use of new functions and methodologies. The technique reduces the 

complexity and improves the accuracy. Easy navigation and processing are allowed by the temporal semantic 

approach. 

The remaining part of the paper is organized as follows: Section II involves the works related to temporal 

mining approaches. Section III involves the description of the Temporal Semantic Mining approach. Section IV 

involves performance analysis of the Temporal Semantic Mining approach. Section V includes conclusion.  
 

II. RELATED WORK 

 

A new similarity search interface [1] allowed user to specify a query by placing events on a blank timeline. The 

similarity-ranked list of results were retrieved. The users could also customize a new similarity measure for 

event sequences by using four decision criteria. The requirement for the development of fuzzy-temporal 

relational database model (FTRDM) [2] was investigated. The guideline for representing vague and imprecise 

information concepts in a conceptual data model were also provided. A new technique for fuzzy itemsets [3] 

was based on the temporal database manipulations in terms of fuzzy clustering.The main aim of the fuzzy 

cluster analysis was to partition a given set of data or objects into cluster. The semantics and patterns using 

fuzzy clustering were also explained. When compared with the other approaches, fuzzy method extracted more 

hidden information.Temporal data update methodologies [4] considered the coexistence of load and query. The 
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key areas of temporal data warehouse based on the practical experience in database implementation were 

explained. Many database applications retained previous and current states of data from traceability and 

accountability perspectives. The perfor mance of load and report queries and the maintenance of views on top 

of the tables with temporal data were also discussed.  

The operational data were retrieved from heterogeneous operational sources and the join operations were 

performed with inequality predicates.  The operations were then loaded in analytical subject area tables while 

maintaining the transaction lineage. The captured transaction lineage provided subset of data required by 

different applications based on different time slices. The development of temporal based multimedia data 

management model[5] was presented. The easy definition, manipulation and querying of temporal database 

were not allowed by the standard SQL3. The manipulation and querying of temporal facts in SQL3 [6] were 

simplified by using a model that integrated time in an inherent manner. New keywords and syntax were 

suggested to define different temporal versions for relational operators and functions utilized in SQL.The model 

associated the two elements of time in order to satisfy the requirement. The valid time and transaction time 

monitored the changes (event) and transaction in the database. A new schema to query multimedia data was also 

provided by using the time elements. The moving objects contained different features [7] that led to a variety of 

queries. It is essential to understand the full spectrum of moving object queries before creating an index 

structure for such objects. The capabilities of moving object queries were explained. The approach defined a 

taxonomy of moving object queries consisting of perspectives such as location, object perspective, temporal 

perspective, motion perspective and patterns perspective. The uncertainty modeling in spatial object-relational 

databases [8] was performed by using the structured query language (SQL). The basic principles of uncertainty 

modeling by fuzzy sets were applied in the area of spatial databases and geographic information systems (GIS). 

A spatial database system included types of spatial data and implemented the spatial extension of SQL. The 

efficient processing of uncertain data required the implementation of fuzzy logic priniples in spatial databases. 

The challenging issues of spatio-temporal data mining [9] were presented.The STDB extended the conventional 

spatial database that dealt with only stationary data and inapplicable to moving objects. The ability to analyze 

the spatial temporal information remained incomplete. The appropriate data types and query languages for time-

evolving spatial objects must be provided by STDB. 

Some of the spatio-temporal database (STDB) applications included weather forecast, flight control systems, 

mobile computing etc. These applications recorded object’s geographical locations at different timestamps and 

supported the queries that explore their historical and predictive behaviors.The temporal data model based on 

probability (BPTM) [10] was used to manage the indeterminacy temporal semantics of indeterminacy data. The 

tuple-timestamp method stored the temporal data including indeterminacy and determinacy data. The temporal 

primitives processed the temporal relations that are required in BPTM. The potential information about the 

indeterminacy datawere retrieved by using a new probability method. A general framework for the management 

of temporal trends[11] involving different granularities considered specific temporal features. The temporal 

extension of the relational calculus  was used to map the relational expressions into plain SQL queries.An 

enhanced approach was used to analyze frequent temporal itemsets in the database [12]. Initially, the database 

was partitioned into sub-databases based on the common ending time or common starting time. The number of 

occurrences of candidate itemsets was then accumulated for each partition. The technique was also used to 

determine the temporal association rules among transactions within relational databases. 
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A new accuracy metric and load shedding algorithm [13] were suitable for temporal query processing. The 

accuracy metric used jaccard coefficient to measure the accuracy of attribute values. The PQI interval orders 

were used to measure the accuracy of the valid time intervals in the approximate query result. The challenges in 

the temporal information retrieval [14] were discussed. The temporal information about the documents could be 

utilized to develop time-specific information retrieval and exploration applications.The creation time and date of 

last modification were the most general type of temporal data associated with a document. The cascading 

spatiotemporal pattern (CSTP) discovery process [15] determined partially ordered subsets of spatiotemporal 

(ST) event types whose instances were located together and occured serially. The determination of CSTPs from 

ST data sets was essential for application domains such as natural disaster planning and public safety. A data 

model [16] was used to track the history of spatial data in the geographic information systems. The model 

involved timestamping of spatial objects in each layer. The strategies such as timestamp-based and snapshot-

based representations were used. The approach also introduced a first-order spatio-temporal query language. A 

generalized representation of temporal events [17] was provided. An algorithm MLTPM discovered multi-label 

temporal patterns from temporal databases. The approach produced highly efficient and scalable results. 

A geographical pictorial query language (GeoPQL) [18] was used to express the spatio-temporal queries. The 

approach was based on the concept of temporal layer that allowed the specification of spatial configuration of 

moving objects in a time interval. The spatio-temporal query language was user-friendly and ease-to-use when 

compared with the other textual query languages. The SQL commands [19] were used to solve the ramification 

problem in temporal databases. A data model was formulated [20] based on an occupancy relation with a real-

valued probability attribute. Some of the spatio-temporal queries in SQL were also described. The precision and 

recall concepts quantified the performance of the model based on its ability to solve various spatio-temporal 

queries. 
 

III. PROPOSED METHOD: TEMPORAL SEMANTIC MINING 

 

This section describes the proposed object oriented SQL3 for temporal mining. Most temporal databases store 

time-varying information. Normally, SQL is used for developing the applications that use the information stored 

in these databases. But, the adequate support for temporal applications is not provided by the plain SQL. The 

standard SQL3 does not allow manipulation and querying of temporal database. The flow of the SQL3MINE is 

shown in Fig.1. 

 
Fig.1. Flow of the Proposed Temporal Semantic 
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3.1 Preprocessing the Temporal Dataset 

In the Temporal Semantic approach, a temporal extension to the standard SQL3 is provided by using new 

keywords. These keywords are utilized to define different versions of temporal operators to SQL. Many new 

operators are proposed for retrieving results based on the given keyword. New keywords such as ON, ANY, 

BETWEEN, AS and JOIN are proposed depending on the object oriented SQL queries. Many forms of querying 

and updations areperformed in the temporal database. The temporal SQL3 mining involves the creation of 

objects that are used to perform operations such as table creation, natural join etc. The objects are defined and 

the dictionary creation operation is performed. The generated dictionary provides new keywords and objects that 

are used to simplify the query operations in temporal database. In the Temporal Semantic technique, join 

operation is performed by using the object oriented query. The subqueries are also generated by using the 

objects. Some of the operators used are InBetween and ANY. So, the proposed approach simplifies the 

expression of temporal manipulations and temporal queries. Initially, the technique involves the creation of 

temporal data. The temporal data stored in a temporal database is different from the data that is stored in non-

temporal database.  

In a temporal database, a time period is attached to the data and so it is possible to store various database states. 

The temporal data are loaded into the database and then preprocessed.The inaccurate results are produced due to 

the presence of outliers in the temporal data. So, preprocessing of the temporal data is performed to detect and 

remove the outliers. The features are then extracted from the preprocessed temporal data and some existing 

keywords are analyzed. 
 

3.2 Temporal Versions of Relational Operators 

The querying process in a temporal database is based on the temporal terms expressed by new keywords such as 

AS, ON etc. These keywords distinguish temporal versions of the relational operators that are specific to SQL. 

These terms are utilized in various clauses of a query. The proposed SQL operators and functions are applied 

with temporal tables and temporal columns. A single temporal dimension, i.e. the transaction-time or the valid-

time dimension is considered. Some terms are defined to incorporate temporal specifications to the relational 

operators such as natural join, cross product, set operators, restriction, negation etc. These terms are expressed 

by the keywords that are used to set the operator by a date or time period.For example, temporal natural join is 

applied when there is a temporal relationship between two tables that can be temporal or non-temporal.  

Such relationship is realized by a temporal column and a  referential constraint. The timestamps of these 

columns are verified by using the possible timestamps associated with the concerned objects. The temporal joins 

are used to relate the data from two relations in a temporal context. The most frequent temporal context is that 

the facts are required to be valid at the same time. The intervals should be same in the equality condition and 

one interval must occur within the other in the ‘during’ condition.Normally, the tuples that satisfy the join 

condition are concatenated. As the value of the timestamp for the resulting tuple is defined, the concatenation is 

not essential in temporal joins. The resulting tuple is defined based on the type of the temporal join. It is also 

assumed that the temporal intersection of the resulting timestamp is equal to the intersection of the individual 

timestamps of the participating tuples. Some of the temporal join types are equal join, after join, overlap join, 

and intersection join etc. The equal join uses same timestamps and the intersection of timestamps is performed 

in the intersection join.The timestamps overlap but do not start or end at the same point in the overlap join. The 

temporal join operator is dependent on the timestamps of the links. 
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3.3 Similarity Calculation 

Semantic keywords are computed by using the similarity calculation. The similarity calculation is performed 

between the generated keywords and the temporal data stored in the database. i.e the ASCII values of the 

generated keyword and the temporal data are computed. The determination of similarity results depend on the 

string matching. The equation for similarity calculation is as follows 

    (1) 

where i= 1 to n. A and B are the similarity between the objects and n is the number of features.The data 

similarity is high if the ASCII values are equal. The steps involved in the temporal SQL3 mining are shown 

below 

Algorithm 1: Temporal Semantic Mining  and Data Similarity 

Input: Dataset D, Query Q 

Output: Retrieved result (RR) Using Temporal Semantic mining 

Process: 

Copy G: D 

Features Fd 

Fd = Parsing G 

Fd = Apply Preprocessing (Fd)   

 // Detecting & removal of Outliers 

//Compute Semantic keyword using similarity calculation 

For int i = 1 to n  then              

For j = 1 to m then      

simij   = Calculate_Similarity (Q,fij)   

If (m != N)  

      RR= sim [0][m - 1] / [m + n];               

Return RR; //Results retrieved with less  

relevancy 

Else If(m==N) 

      RR = sim[0][m - 1];   

       Return RR;    //Results retrieved with  

              high relevancy 

End if 

End for  

End for  

Here, n denotes the number of features and m denotes the number of instances. The dataset D is the input to 

temporal Semantic mining. The dataset D contains various fileds such as Query, QueryTime, ItemRank and 

ClickURL. QueryTime specifies the time at which the query occurs. ItemRank denotes the frequency of a 

particular query. i.e. the number of occurrences of a specific query. The website associated with a query is 

denoted by ClickURL.Table 1 shows the dataset with various fields. The temporal dataset D is parsed and then 

stored in Fd. Fdis preprocessed to remove outliers and features are extracted. The pseudocode for similarity 

calculation is shown below 
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Algorithm 2: Similarity Calculation 

Calculate_Similarity (String str1, String str2)   

ASCII = Calculate_ASCII_Difference(str1, str2); 

N =str1.length ();  

M = str2.length (); 

For  i=1 to N then 

For  j=1 to M then           

Simij = Sim(ASCIIi , ASCIIj)// refer eqn(1) 

     End for  

End for  

Return Simij 

Here N and M are represents the length of the strings. 

The similarity calculation is performed between the generated new keyword and the temporal dataset.The str1 

and str2 denote the strings that are compared for computing similarity values. N and M are the length of strings. 

The ASCII difference is calculated between the two strings by using the Calculate_ASCII_Difference(str1, str2) 

function. The pseudocode for ASCII calculation is shown below 

Algorithm 3: ASCII difference between two strings 

Calculate_ASCII_Difference (String str1, String str2) 

N = str1.length ();        

M = str2.length (); 

ASCIINM = Ǿ    //where init is an array declaration 

For  i=1 to N then 

For  j=1 to M then 

    ASCIIij = |ASCII(str1i) –ASCII(str2j)| 

     End for 

End for 

 return ASCIINM 

Here N and M are represents the length of the strings and init represents the array declaration. The ASCII 

difference between the two strings is calculated and stored in ASCII variable. If the ASCII values of keyword 

and the temoral data are equal, then the results with high relevancy are retrieved.The result with less relevancy 

is acquired if the ASCII values of the temporal dataset and the keyword are not equal. The semantics are used to 

explore the new techniques for indexing and presentation. The time estimation for object oriented SQL3 

operations is performed.The time for retrieving results is minimized by using the object oriented sql and 

operators. New functionalities and methodologies are introduced by the TSQL3MINE approach.  The new 

keywords simplify the expressions of operators used in standard SQL3.For example, the temporal join operation 

can be expressed in the variant of TSQL2 for inclusion into SQL3. 

Select a.AID, a.Query, a.QueryTime, d.AID, d.QueryTime 

from preprocess a, detail d 

Where a.AID=d.AID 

Here, the join operation is performed between two tables (a and b). The ID and QueryTime is selected from two 

tables if the ID of table ‘a’ is similar to the ID of table ‘b’. A join condition is temporal if it imposes a certain 
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relationship between the timestamps of the participating tuples. In the temporal join operation, two or more 

temporal relations are combined by using a temporal join condition. The intervals are related to each other in 

terms of interval timestamps. There are  

many possible relationships between the two intervals. Both intervals can overlap each other or start and end at 

the same time etc. Temporal joins can be categorized according to the type of relationship on which the join 

condition is based.  

Table 1. Temporal Dataset D 

AID Query QueryTime 
Item 

Rank 

Click 

URL 

124 
basquet 

artwork 
24/4/2014 22:44 1 

http://www.coo

l.. 

125 
funny aim 

icons 
24/4/2014 22:48 3 

http://www.stu

di.. 

126 
custom 

myspace 
24/4/2014 22:53 2 

http://www.kill

er.. 

127 
unusual 

artwork 
24/4/2014 22:55 1 

http://www.sat

g.. 

128 
basquiats 

artwork 
27/4/2014 22:57 7 

http://www.xan

g.. 

129 
peace and 

hate 
30/4/2014 22:57 9 

http://www.pic

g.. 

The simple expressions that are used in temporal join operation describe the relationships between start and 

endpoints. The temoporal joins are also used to compose complex types. If the join is processed by partitioning 

over the interval timestamp attribute, it is essential to perform the replication operation. The impact of 

replication is reduced in the intersection based join conditions. But the replication operation is essential for other 

temoporal joins such as right-overlap, left-overlap and overlap joins. The example for ANY operator is as 

follows 

SELECT * FROM `detail` 

Where ItemRank<any (select AID from dataset 

Where Query Time between Startdate and enddate) 

Here, ANY operator is used to select ID from dataset by specifying the QueryTime. i.e. startdate and enddate. 

With these enhancements, the suggested temporal versions of the operators become much simpler. The proposed 

temporal Semantic mining assures that the legacy query results remain the same when the other queries run on 

DB.  
 

IV. PERFORMANCE ANALYSIS 

 

This section describes the performance evaluation of the proposed temporal Semantic mining that is used to 

improve the query manipulations in temporal database. The Temporal Semantic mining approach is compared 

with the existing techniques such as Moving Objects Spatio-Temporal (MOST) data model and Object Role 

Modeling (ORM) approach. The performance analysis shows that the Temporal Sematic Mining  approach 

achieves improved time efficiency, resource efficiency, processing speed when compared with the other existing 

approaches. 
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4.1 Execution Time 

The execution time of the TSQL3MINE technique is compared with the existing approaches and the result is 

shown in Fig.2. The analysis shows that the proposed approach consumes minimum time for query processing 

than the other existing techniques. 

 
Fig.2. Comparison of Execution Time of Temporal Semantic Mining and Existing Methods 

 

4.2 Resource Efficiency 

Fig.3 shows the comparison of resource efficiency of the Temporal Semantic Mining and the existing 

techniques. The results show that the resource efficiency is high in the Temporal Semantic Mining method. The 

Temporal Semantic Mining method consumes minimum resource for query processing and hence resource 

efficiency is enhanced. 
 

4.3 Processing Speed 

 
Fig.3. Processing Speed of Temporal Semantic Mining and Existing Techniques 
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The processing speed of the Temporal Semantic Mining approach is compared with the existing techniques and 

the result is shown in Fig.4. The analysis shows that the proposed method achieves high processing speed and 

computing power than the existing methods. 
 

4.4 Latency 

The latency (response time) of the Temporal Semantic Mining technique is compared with the existing 

approaches and the result is shown in Fig.5. The analysis shows that the Temporal Semantic Mining approach 

achieves minimum time delay for different number of queries when compared with other existing techniques 

 
Fig.4 Time Delay of TSM and Existing Methods 

 

4.5 Accuracy 

The accuracy of the Temporal Semantic Mining method is compared with other existing techniques and the 

result is shown in Fig.6. The analysis shows that the proposed approach generates high accurate results for 

different number of queries when compared with other methods.  

 
Fig.5 Accuracy of the Temporal Semantic Mining and standard SQL 
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4.6 Time Complexity 

The time complexity of the Temporal Semantic Mining is compared with the standard SQL approach and the 

result is shown in Fig.7. The analysis shows that the time complexity is reduced in the Temporal Semantic 

Mining when compared with SQL. 

 
Fig.6. Time Complexity of the Temporal Semantic Mining and standard SQL 

 

V. CONCLUSION 

 

In this paper, a temporal Semantic mining (TSM) approach is proposed to provide a temporal extension to the 

standard SQL3. The generated new keywords define different versions of temporal operators to SQL3 and 

perform many query operations. The query manipulations are simplified in the temporal database by using the 

object oriented processing. The operations such as table creation, natural etc. are performed in the temporal 

database by using the generated objects. The accurate results are produced by the Temporal Semantic Mining 

approach. The performance of the Temporal Semantic Mining is compared with the existing MOST and ORM 

techniques. The experimental results show that the Temporal Semantic Mining method achieves improved 

search efficiency, resource efficiency, processing speed and time efficiency when compared with the other 

existing methods. 
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ABSTRACT 
This paper compares Agile Methods, Component-Based Software Engineering (CBSE),Aspect-Oriented 

Software Development (AOSD) as the three most advanced software development methods. These different 

approaches depend almost totally on their application domain but their usability can be equally applied across 

domains. Software metrics measure different aspects of software complexity and therefore play an important 

role in analyzing and improving software quality. Pervious research has indicated that they provide useful 

information on external quality aspects of software such as its maintainability, reusability and reliability. 

Software metrics provide a mean of estimating the efforts needed for testing.  
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I. INTRODUCTION 
 

The most constructive approach that can be taken to define new methodologies in a domain is that of a 

comparison between the different available methods in that domain. This valuable comparison will help create 

new avenues of exploration, which could lead to determining new opportunities. This paper reviews and 

compares Agile methods, Component-Based SE, Aspect-Oriented SD as the latest three software development 

methods. Unlike some other methods, these four depend almost totally on the application domain as opposed to 

different forms of computing. These approaches are also the top-four, according to many criteria such as usage, 

integrity, tools accessibility, etc. That is the reason why they are considered Since the early 80's, computer 

software scientists and technicians have been under the impression that the software production process consists 

of a set of organized and well-defined distinct steps which resembled Management Information Systems (MIS) 

production processes which have now evolved to different forms of advanced computing services. However, the 

established approaches to software development are always the subject of continuous review. It is in this spirit 

of scientific review that we examine four of the latest software development methodologies Agile methods, 

Component-Based Software Engineering (CBSE), Aspects-Oriented Software Development (AOSD). 

This paper is composed as follows: Section 2,3 and 4 discuss the basics of the three methodologies respectively: 

Agile Software Development, Aspect-Oriented Software Development,Component-Based Software 

Engineering,. Each methodology is introduced by specifying the most important characteristics, advantages, 

disadvantages and their practical applicability. Section 5 gives a brief introduction of software metrics and 

classification of metrics. Finally, in Section 6 the overall discussion and conclusion is presented, with 
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indications of future research work that would possibly interest enthusiast researchers, practitioners developers 

in the software development business. 
 

II. AGILE METHODS 
 

The problems of the conventional Waterfall Model, such as the low changeability of  requirements, prompted 

developers to adopt the Spiral Model as a more dynamic and interactive design and development model. 

However, the users still needed the opportunity to be able to change a system's requirements specification when 

necessary, leading to faulty system and code production and delivery time overruns. To overcome such 

problems, new software development approaches and techniques were introduced, Agile methods being one of 

them. It attempts to involve the customer actively in the software development process lifecycle as a key driver 

in order to ensure that all user requirements are considered In brief, enabling the agility of an organization in its 

software development working methods is the fundamental purpose of Agile methods, which implies quick 

delivery and accommodates changes quickly and as often as they are required. The proviso is to react to 

changing circumstances in a timely and an orderly manner.  
 

2.1 Agile Methods Characteristics 
Agile methods are designed to have the following common characteristics: 

2.1.1 Incremental: In accordance with the requirements and based on functionality, small subsystems or 

increments with minimal-planning strategy are allocated from the system. Each new release represents a new 

functionality. 

2.1.2 Iterative:  A full system is delivered over at first and then the functionality of each subsystem changes 

with each new version. The "timebox" for each iteration lasts from one to four weeks. Each timebox consists of 

a full software development cycle, which is planning, requirements capture, system design, coding, testing, 

acceptance and demonstration.  

2.1.3 Emergent: This characteristic addresses the smooth adoption of technology and requirements within the 

cycle of software production.  

2.1.4 Self Organizing: While having a cross-functional composition, the team is capable of perfectly 

completing the work items through self-organization. Team members are typically responsible for tasks to meet 

the functionality requirements.  

2.1.5 Face to Face Communication: The team members are strongly supposed to have daily meetings. Even if 

they are not in one place, they should keep contact via voice or video conferencing.  

2.1.6 Single Open Office: The team (5-9 people) works in a so called "bullpen" to communicate and collaborate 

easily.  

2.1.7 Customer Representative: No matter what disciplines rule the team, a representative is appointed to be 

part of the team on behalf of the customer to answer the developers' mid-iteration questions.  

2.1.8 Working Software: Primarily, the software should work. This is the first measure to evaluate the work, 

and along with the face-to-face communication, the customer's satisfaction will increase. As a result, the 

documentation will have less importance and will be decreased.  

2.1.9 Tools and Techniques: Along with the particular tools, production optimization techniques are applied to 

improve project quality and agility. 
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2.2 Agile Methods Advantages 
Mary Poppendieck  lists common key advantages of some Agile methods, which can be basically considered as 

the same for all Agile methods. These advantages together with some other practical results from are: 

 Consumables such as diagrams, graphs and models that are invaluable to the final deliverable are removed 

or improved. 

 The system is tested early and re-factored when necessary. 

 Developers are briefed what to do but not given instructions of how to do it. 

 Customers' demands are fulfilled due to their close interaction with the developing team which allows them 

to change their minds. 

 The use of iterative development decreases the total development cycle-time up to 75 %. 

 The process improves by taking past experiences, mistakes and successes into account. 

 The project inventory is minimized since intermediate accessories such as captured requirements and design 

stage documents are minimized. 

 Adversarial relationships are avoided. Instead, work is only done in order to deliver the best software. 

 Requirements support flexibility and are pulled from demand. 

 The scopes can be flexibly managed. 

 Work-loads are highly stable. 

 A fixed number of developers develop a large-scale software system, according to the high utilization of 

work  load. 

 Project management and production plans are highly flexible to any change. 

 Higher quality of software resulting from earlier feedback from the customers as a result of this close 

interaction  
 

2.3 Agile Methods Disadvantages 
Despite all the advantages of Agile methods as an interesting pathway to software development, there are a 

number of disadvantages that should be recognized, namely:  

 It is usually difficult for programmers to understand the cooperation of functionalities. A decent overview is 

required for complex systems in order to avoid such confusion. 

 Customers generally show contentment over early deliverables but lose patience and begin to complain 

about many shortfalls such as redundancies and later iterations. The customer has to be coaxed into 

providing useful feedback early and honestly. Elssamadisy and Schalliol maintain that it is necessary for the 

customers to realize that software product is like purchasing a tailor-made suit that requires several tryouts 

before being satisfied with the perfect suit. 

 Contrary to what is commonly understood about ease of Agile methods, the story cards that are used for 

programming are generally incomplete. In fact, weeks of intensive work is needed to write the story cards 

with a complete story comprehensively in order to develop the associated program to a high standard. 

Further, the developers should comup with a checklist of tasks to not only finish the story, but also verify 

that they catch up with these rules: to recognize weakly estimated stories, as well as to reprioritize them. 

 Agile methods usually lack good scalability since the approach is following an integrative methodology. 

Understanding where exactly the project stands is not easy. 
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 Also in management, they can handle only small and medium-sized teams, not large ones. 

 Agile development requires a team of individuals with high skills and motivation, who are not always 

guaranteed to be available. 

 

III. ASPECT ORIENTED SOFTWARE DEVELOPMENT  

 
Nowadays, there are many large scale, complex, distributed systems, all of them dealing with many concerns. 

such as security, auditing, logging, consistency, synchronization, error handling, timing constraints, user 

interface and etc. These concerns that affect each other are called crosscutting concerns and due to their 

interrelationships cannot be well modularized using Object Oriented languages. The original idea of AOSD is to 

modularize these crosscutting concerns two main problems caused by cross cutting are: 

 Code scattering (one concern in many modules): This is when a concern exists in many places and leads 

to repeated code in the program. 

 Code tangling (one module with many concerns): This is when a unit of decomposition carries out 

multiple tasks making it difficult to see what it is exactly doing. 

 The result of emerging the idea of AOSD was the evolvement of several related concepts, all based on the 

Aspect-Oriented infrastructure, such as: 

 Aspect-Oriented Requirement Engineering: Identify, specify and represent main properties at the 

requirement level. Examples: real-time constraints, security, and mobility. These mentioned properties 

broadly affect other architecture components. 

 Aspect-Oriented Modeling and Design: Specify and characterize the system structure and behavior. 

Scattered and tangled can be modularized. 

 Aspect-Oriented System Architecture: Localize and specify main architectural level which cannot be 

modularized by using conventional architectural abstractions. Explicit mechanisms are proposed by specific 

system architecture languages to identify, specify and evaluate aspects at this level. 

 Aspect-Oriented Programming (AOP): Specific programming tools and techniques to support 

modularization during the implementation phase. 
 

3.1 AOSD Characteristics 

 As a young methodology for software development, AOSD has the following mentioned characteristics. The 

ones that are considered as advantages or disadvantages to this approach are listed in the following two sections. 

 Aspects have a pre-definition of to be included in a software system. 

 AOSD allows the designers/implementers/users to understand each element of the system by knowing its 

concern and without the need to understand other elements. Therefore, any required changes are localized 

to specific elements. 

 Quantification allows the programmer to code the desired unitary statements separately; having effect on 

many non-local parts of the system In other words, Aspects can crosscut any number of components, 

simultaneously. 

 Obliviousness is that the abovementioned quantifications are applicable to any place in the system, not 

necessarily prepared for them as enhancements. Therefore, there is no need for the components to be aware 
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of those aspects crosscutting them and also there is no need for extra effort from programmers to implement 

any functionality 

 Aspect-Based dichotomy. is the distinction between components and aspects. This dichotomy, along with 

separation of concerns and modularity, results in: 

 Decomposition of the system into components and Aspects. 

 Modularization of crosscutting concerns by Aspects. 

 Modularization of non-crosscutting concerns by components. 

 Explicit representation of Aspects, apart from other aspects and components. 
 

3.2 AOSD Disadvantages 

The main limitations and drawbacks of AOSD are: 

 Young paradigm; there are as yet not enough proven tools and languages. 

 Inspecting and deriving tests, which highly limit the usage of AOSD in large software projects. 

 Lack of system test coverage tools to assess the dimensions of testing. This is because the aspects 

cannot be tested in isolation. They are tightly integrated with the base code of the system and may be 

woven into different places of the program with different reactions. To make sure, their function should 

be tested at any joint point of the program. 

 Sequential top-down code reading is impossible. This makes Aspect-Oriented programs difficult for 

humans to understand 

 

IV. Component-Based Software Engineering (CBSE)  

4.1 Component Definition 
Generally, a component is an independent software unit, creating a system in coordination with other 

components. However, some specialists define components from totally different perspectives. Councill and 

Heineman  [11] focus on standards and believe that "a component is a software element that conforms to a 

component model and can be independently deployed and composed without modification according to a 

composition standard". On the other hand, Szyperski [12] focuses on characteristics the : "a software component 

is a unit of composition with contractually specified interfaces and explicit context dependencies only. A 

software component can be deployed independently and is subject to composition by third parties". So, the 

priority of CBSE is the separation of concerns regarding the wide range of functionality available throughout a 

software system. 
 

4.2 Component Based Software Development 
Component-based software development approach is based on the idea to develop software systems by selecting 

appropriate off-the-shelf components and then to assemble them with a well-defined software architecture [15]. 

Component-based software development is associated with a shift from statement-oriented coding to system 

building by plugging together components. Component-based software engineering (CBSE) denotes the 

disciplined practice of building software from pre-existing smaller products, generally called software 

components, in particular when this is done using standard or de-facto standard component models. The 

popularity of such models has increased greatly in the last decade, particularly in the development of desktop 
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and server-side software, where the main expected benefits of CBSE are increased productivity and timeliness 

of software development projects. 

In general, however, a component has three main features: 

 1) A component is an independent and replaceable part of a system that fulfills a clear 

Function 

 2) A component works in the context of a well defined architecture 

3) A component communicates with other components by its interfaces 

Component-based software systems are developed by selecting various components and assembling them 

together rather than programming an overall system from scratch, thus the life cycle of component-based 

software systems is different from that of the traditional software systems. The life cycle of component-based 

software systems can be summarized as follows [16]:  

1) Requirements analysis 

2) Software architecture selection, construction, analysis, and evaluation 

3) Component identification and customization 

4) System integration 

5) System testing 

6) Software maintenance. 

The architecture of software defines a system in terms of computational components and interactions among the 

components. The focus is on composing and assembling  components that are likely to have been developed 

separately, and even independently. Component identification, customization and integration is a crucial activity 

in the life cycle of component-based systems. It includes two main parts: 1) evaluation of each candidate COTS 

component based on the functional and quality requirements that will be used to assess that component; and 2) 

customization of those candidate COTS components that should be modified before being integrated into new 

component-based software systems. Integration is to make key decisions on how to provide communication and 

coordination among various components of a target software system. 
 

4.3 CBSE Advantages 
Modularization and the separation of functionalities as in CBSE have always been ideal for the software 

designers and developers. The advantages of using components are rather more fascinating than using objects. 

Recognized by domain experts, some of these advantages are 

 Better markets 

 Confirmable license fees 

 Encapsulation shielding or creating transparency 

 Faster software delivery 

 Software/hardware independence 

 High functionality 

 Immediate availability and early payback 

 In-house software development 

 Lower development and maintenance costs 

 Lower risks of development 

 Performance predictability improvement 
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 Reduced time-to-market 

 Reusability 

 Substitutability 

 Tracking technology trends 

 Upgrades regularly anticipate organization's needs. 
 

4.4 CBSE Disadvantages 

The disadvantages of CBSE approach that users should take into consideration are: 

 Constraints on functionality and efficiency 

 Dependence on vendor 

 Difficult to synchronize multiple-vendor upgrades 

 Difficult scalability of the system 

 High functionality compromises performance and usability 

 Integration not always negligible due to some incompatibilities among vendors 

 Less control over the growth and evolution of the system 

 Less control over maintenance and upgrades 

 Licensing delays 

 Needed compromises in requirements 

 Possible recurring maintenance fees 

 Reliability of the system is often insufficient 

 

V. SOFTWARE METRICS 
 
 Software Metrics can be defined as “The application of measurement based techniques to the software 

development process and its products to supply meaningful and timely management information, together with 

the use of those techniques to improve that process and its products.” 

For the purpose of quality software, it is a measure of some property of a piece of software or its specifications. 

Software metrics are measures of the attributes of the software products and processes. Software metrics are 

quantifiable measures that could be used to measure different characteristics of a software system or software 

development process. For effective project monitoring, the information coming from the development process to 

management process should be objective and quantitative data about the project. The need for quantitative data 

from the process requires that software metrics be used. Because the software has no physical attributes, 

conventional metrics are not much helpful in designing metrics for software. Number of metrics has been 

proposed to quantify things like size, complexity, and reliability of software product. Metrics provides the scale 

for quantifying the qualities, actual measurement must be performed on a given software system in order to 

reuse metrics for quantifying characteristics for a given software. 

 

 

 

5.2 Type of Software Metrics 
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5.2.1 Process Metrics 

 Process metrics are known as management metrics and used to measure the properties of the process which is 

used to obtain the software. Process metrics include the cost metrics, efforts metrics, advancement metrics and 

reuse metrics. Process metrics help in predicting the size of final system & determining whether a project on 

running according to the schedule.  

5.2.2 Products Metrics 

 Product metrics are also known as quality metrics and is used to measure the properties of the software. Product 

metrics includes product non reliability metrics, functionality metrics, performance metrics, usability metrics, 

cost metrics, size metrics, complexity metrics and style metrics. Products metrics help in improving the quality 

of different system component & comparisons between existing systems. 
 

 5.3 Advantage of Software Metrics  

 In Comparative study of various design methodology of software systems.  

 For analysis, comparison and critical study of various programming language with respect to their 

characteristics  

 In comparing and evaluating capabilities and productivity of people involved in software development. 

 In the preparation of software quality specifications.  

 In the verification of compliance of software systems requirements and specifications.  

 In making inference about the effort to be put in the design and development of the software systems.  

 In getting an idea about the complexity of the code.  

 In taking decisions regarding further division of complex module is to be done or not.  

 In providing guidance to resource manager for their proper utilization.  

 In comparison and making design tradeoffs between software development and maintenance cost.  

 In providing feedback to software managers about the progress and quality during various phases of 

software development life cycle.  

 In allocation of testing resources for testing the code. 
 

5.4 Classification of Software Metrics 
5.4.1 Size Metrics 

5.4.1.1 Line of Code 

 It is one of the earliest and simpler metrics for calculating the size of computer program. It is generally used in 

calculating and comparing the productivity of programmers.  

• Productivity is measured as LOC/man-month.  

• Any line of program text excluding comment or blank line, regardless of the number of statements or parts of 

statements on the line, is considered a Line of Code.  

5.4.1.2 Token Count 

In this metrics, a computer program is considered to be a collection of tokens, which may be classified as either 

operators or operands. All software science metrics can be defined in terms of these basic symbols. These 

symbols are called as token. The basic measures are  

n1 = count of unique operators. 
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n2 = count of unique operands.  

N1 = count of total occurrences of operators.  

N2 = count of total occurrence of operands.  

In terms of the total tokens used, the size of the program can be expressed as N = N1 + N2 

5.4.1.3 Function Count  

• The size of a large software product can be estimated in better way through a larger unit called module. A 

module can be defined as segment of code which may be compiled independently.  

• For example, let a software product require n modules. It is generally agreed that the size of module should be 

about 50-60 line of code. Therefore size estimate of this Software product is about n x 60 line of code.  

5.4.2 Software Science Metrics  

Halstead’s model also known as theory of software science, is based on the hypothesis that program 

construction involves a process of mental manipulation of the unique operators (n1) and unique operands (n2). It 

means that a program of N1 operators and N2 operands is constructed by selecting from n1 unique operators and 

n2 unique operands. By using this Model, Halstead derived a number of equations related to programming such 

as program level, the implementation effort, language level and so on. An important and interesting 

characteristics if this model is that a program can be analyzed for various feature like size, efforts etc.  

Program vocabulary is defined as n = n1 + n2  

And program actual length as N = N1 + N2  

One of the hypothesis of this theory is that the length of a well-structured program is a function of n1 and n2 

only. This relationship is known as length prediction equation and is defined as  

Nh = n1 log2 n1 + n2 log2 n2  

The following length estimators have been suggested by some other researchers: 

 5.4.2.1 Jensen’s Program Length Estimator [N1]  

It is described as  

N1 = Log2 (N1!) + Log2 (n2!)  

It was applied and validated by Jensen and Vairavan for real time application programs written in Pascal and 

found even more accurate results than Halstead’s estimator. 

5.4.2.2 Zipf’s Program Length Estimator [Nz] 

Nz = n [0.5772 + ln (n) ]  

where n is program vocabulary given as n = n1 + n2  

Bimlesh’s Program Length Estimator [Nb]  

Nb = n1 Log2 (n2) + n2 Log2 (n1)  

where n1 : Number of unique operators which include basic operators, keywords/reserve- words and 

functions/procedures.  

n2 : Number of unique operands.  

Program Volume (V)  

The programming vocabulary n = n1 + n2 leads to another size measures which may be defined as :  

V = N log 2 n  

Potential Volume (V*)  

It may be defined as V* = (n1* + n2 *) log2 (n1* + n2 *)  

Where n1* is the minimum number of operators and n2* is the minimum number of operands 
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5.4.3 Control Flow Metrics  

5.4.3.1 McCabe’s Cyclomatic Metric 

 McCabe interprets a computer program as a set of strongly connected directed graph. Nodes represent parts of 

the source code having no branches and arcs represent possible control flow transfers during program execution. 

The notion of program graph has been used for this measure and it is used to measure and control the number of 

paths through a program. The complexity of a computer program can be correlated with the topological 

complexity of a graph.  

McCabe proposed the cyclomatic number, V(G) of graph theory as an indicator of software  complexity. The 

cyclomatic number is equal to the number of linearly independent paths through a program in its graphs 

representation. For a program control graph G, cyclomatic number , V(G), is given as:  

V(G) = E – N + P  

E = The number of edges in graphs G  

N = The number of nodes in graphs G  

P = The number of connected components in graph G. 

5.4.3.2 Stetter’s Program Complexity Measure 

 Stetter’s metric accounts for the data flow along with thecontrol flow of the program which can be calculated 

from the source code. So it may be view as a sequence of declaration and statements. It is given as  

P = (d1, d2, -------- , dk s1 , s2, ---------------, sm)  

Where d’s are declarations  

s’s are statements  

P is a program defined as a set of nodes and a set of edges. A node represents a declaration or a statement while 

an edge represents one of the following:  

1 Flow of control from one statement node say si to another sj.  

2 Control flow from a statement node dj to a statement node si which is declared in dj.  

3 Flow from a declaration node dj to statement node si through a read access of a variable or a constant in si 

which is declared in dj.  

This measure is defined as F(P) = E – ns + nt  

Where ns = number of entry nodes  

nt = number of exit nodes 

Here, the notion of program graph has been extend to the notion of flow graph. A flow graph of a program P can 

be 
 

5.5 Information Flow Metrics 

• Information Flow metrics deal with this type of complexity by observing the flow of information among 

system components or modules. This metrics is given by Henry and Kafura. So it is also known as Henry and 

Kafura’s Metric.  

• This metrics is based on the measurement of the information flow among system modules. It is sensitive to the 

complexity due to interconnection among system component. This measure includes complexity of a software 

module is defined to be the sum of complexities of the procedures included in the module. A procedure 

contributes complexity due to the following two factors.  

1. The complexity of the procedure code itself.  
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2. The complexity due to procedure’s connections to its environment. The effect of the first factor has been 

included through LOC (Line Of Code) measure. For the quantification of second factor, Henry and Kafura have 

defined wo terms, namely FAN-IN and FAN-OUT.  

FAN-IN of a procedure is the number of local flows into that procedure plus the number of data structures from 

which this procedure retrieve information.  

FAN –OUT is the number of local flows from that procedure plus the number of data structures which that 

procedure updates.  

Procedure Complexity = Length * (FAN-IN * FAN-OUT)**2  

Where the length is taken as LOC and the term FAN-IN *FAN-OUT represent the total number of input –output 

combinations for the procedure. 
 

5.6 New Program Weighted Complexity Measure 
A program is a set of statements which in turn include operators and operands. Thus the program statements, 

operators and operands are basic units of a program. The prominent factors which contribute to complexity of a 

program are:  

5.6.1 Size 

Line program incur problem just by virtue of volume of the Information that must be absorbed to understand the 

program and more resources have to be used in their maintenance. Therefore size is a factor which adds 

complexity to a program.  

5.6.2 Position of a Statement 

We assume that the statements which are at the beginning of the program logic are simple and hence easily 

understandable and thus contribute less complexity than those which are at deeper level of the logic of a 

program. So we design a weight 1 to first executable statement and 2 to second and so on. It may be treated as 

positional weight (Wp).  

5.6.3 Type of Control Structure 

A program with more control structures is considered to be more complex and vice versa. But, we assume that 

different control structures contribute to the complexity of a program differently. For example, iterative control 

structures like while..do, repeat … until, for .. to .. do contribute more complexity than decision making control 

structure like if.. then.. Else. So we assign different weights to different control structures  

5.6.4 Nesting 

A statement which is at deeper level is harder to understand and thus contribute more complexity than 

otherwise. We take effect of nesting by assigning weight 1 to statements at level one, Weight 2 for those 

statements which are at level 2 and so on.  

The weight for sequential statements is taken as zero.By taking these assumptions into account, a weighted 

Complexity measure of a program P is suggested as:  

j  

   Cw (P) = S (Wt)i * (m)I  

    I=1 

 

 

5.7 Object Oriented Metrics 
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5.7.1 Weight Method per Class (WMC) 

This metric is used to measure the understandability, reusability and maintainability.  

• A class is a template from which objects can be created. Classes with large number of methods are likely to 

more application specific, limiting the possibility of reuse.  

• This set of objects shares a common structure and a common behavior manifested by the set of methods.  

• The WMC is a count of the methods implemented within a class or the sum of the complexities of the 

methods. But the second measurement is more difficult to implement because not all methods are accessible 

within the class hierarchy because of inheritance.  

• The larger the number of methods in a class is the greater the impact may be on children, since children inherit 

all of the methods defined in a class.  

5.7.2 Response for Class (RFC) 

A message is a request that an object makes to another object to perform an operation. The operation executed 

as a result of receiving a message is called a method.  

• The RFC is the total number of all methods within a set that can be invoked in response to message sent to an 

object. This includes all methods accessible within the class hierarchy.  

• This metrics is used to check the class complexity. If the number of method is larger that can be invoked from 

class through message than the complexity of the class is increase.  

5.7.3 Lack of Cohesion of Methods (LCOM 

 Cohesion is the degree to which methods within a class are related to one another and work together to provide 

well bounded behavior.  

• LCOM uses variable or attributes to measure the degree of similarity between methods.  

• We can measure the cohesion for each data field in a class; calculate the percentage of methods that use the 

data field.  

• Average the percentage, then subtract from 100 percent. Lower percentage indicates greater data and method 

cohesion within the class.  

• High cohesion indicates good class subdivision while a lack of cohesion increases the complexity.  

5.7.4 Coupling Between Object Classes (CBO) 

Coupling is a measure of strength of association established by a connection from one entity to another.  

• Classes are couple in three ways. One is, when a message is passed between objects, the object are said to be 

coupled. Second one is, the classes are coupled when methods declared in one class use methods or attributes of 

the other classes. Third on is, inheritance introduced significant tight coupling between super class and subclass.  

• CBO is a count of the number of other classes to which a class is coupled. It is measured by counting the 

number of distinct non inheritance related class hierarchy on which a class depends.  

• Excessive coupling is detrimental to modular design and prevent reuse. If the number of couple is larger in 

software than the sensitivity to changes in other in other parts of design.  

5.7.5 Depth of Inheritance Tree (DIT) 

• Inheritance is a type of relationship among classes that enables programmers to reuse previously defined object 

objects, including variables & operators.  

• Inheritance decrease the complexity by reducing the number of operations and operators, but this abstraction 

of objects can make maintenance and design more difficult.  
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• Depth of class within the inheritance hierarchy is the maximum length from the class node to the root of the 

tree, measured by the number of ancestor classes.  

• The deeper a class within the hierarchy, the greater the number of methods and is likely to inherit, making it 

more complex to predict its behavior.  

• A support metric for DIT is the number of methods inherited.  

5.7.6 Number of Children (NOC) 

• The number of children is the number of immediate subclasses subordinates to class in the hierarchy.  

• The greater the number of children, the greater the parent abstraction.  

• The greater the number of children, greater the reusability, since the inheritance is a form of reuse.  

• If the number of children in class is larger than it require more testing time for testing the methods of that 

class.  

 

VI. CONCLUSION 
 

We can conclude by stating that "one size does not fit all". Obviously, each of the methods discussed has its 

adherents as a function of the differing attributes of each approach. Only a cursory inspection of the costly 

elements such as training, stability, learning, etc. is all that is required to reveal that the initial development of a 

system based on any of the approaches is cheaper than its maintenance over time. Well-designed metrics with 

documented objectives can help an organization obtain the information it needs to continue to improve its 

software products, processes, and services while maintaining a focus on what is important. A practical, 

systematic, start-to-finish method of selecting, designing, and implementing software metrics is a valuable aid.  

 

REFERENCES 
 

[1]  Chidamber, Shyam and Kemerer, Chris, “A metrics Suite for Object Oriented Design”, IEEE Transactions 

on Software Engineering, June, 1994, pp. 476-492.  

[2]  Lorenz, Mark and Kidd, Jeff, Object Oriented Software metrics, Prentice Hall Publishing, 1994.  

[3]  Victor R. Basili, Lionel Briand and Walcelio L. Melo “A validation of object-oriented design metrics as 

quality indicators” Technical report, Uni. of Maryland, Deptt. of computer science, MD, USA.April 1995.  

[4]  “The Role of Object Oriented metrics” from archive.eiffel.com/ doc/ manuals/ technology.  

[5]  Rajender Singh, Grover P.S., “A new program weighted complexity metrics” proc. International 

conference on Software Engg. (CONSEG’97), January Chennai (Madras) India, pp 33-39  

[6] I. Brooks “Object oriented metrics collection and evaluation with software process” presented at 

OOPSLA’93 Workshop on Processes and Metrics for Object Oriented Software development, 

Washington, DC.  

[7] “Software quality metrics for Object Oriented System Environments” by Software Assurance Technology 

Center, 

[8]  Seyfi Patel, Briefly Introduced and Comparatively Analysed: Agile SD, Component-Based SE, Aspect-

Oriented SD and Mashups Information Technology (ITSim), International Symposium in, Kuala Lumpur, 

Malaysia, 2010, pp. 977-982. doi: 10.1109/ITSIM.2010.5561582 



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                       ISBN: 978-81-931039-3-7 

1866 | P a g e  
 

[9]  Wirth, ABrief History of Software Engineering Annals of the History of Computing, IEEE, vol. 30, pp. 

32-39. 

[10] Northover, et al. Towards a Philosophy of Software Development: 40 Years after the Birth of Software 

Engineering Journal for General Philosophy of Science, vol. 39, pp. 85-113. doi: 10.1007/s10838-008-

9068-7 

[11] Yau, Position Statement: Advances and Challenges of Software Engineering Computer Software and 

Applications, COMPSAC '08 32nd Annual IEEE International,2008,pp.1-9doi: 10.1109/ 

COMPSAC.2008.240 



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                       ISBN: 978-81-931039-3-7 

1867 | P a g e  

IMPLEMENTING PREDICTIVE ANALYTICS USING 

HADOOP FOR DOCUMENT CLASSIFICATION ON 

CRM SYSTEM 

Sugandha Agarwal
1
, Pragya Jain

2
 

1,2 Department of Computer Science & Engineering  ASET, Amity University, 

 Noida, Uttar Pradesh (India)                                                                                                       

 

ABSTRACT 

This paper aims with creation of ontologies applicable for predictive search. The employee sector in any 

company requires coping up with unknown documents with uncategorized files. CRM makes us of predictive 

search analysis in applications for activities like marketing campaigns, sales, and customer services etc. For 

their customer’s base, these CRM tools are required for a company to posture and focus on their efforts 

effectively. A company can reduce costs and increase profitability cost by solidifying customer satisfaction 

process in their strategies. This has been done by Predictive Search scripted in python language on CRM 

System using Hadoop. 
 

Keywords:  Document Classification, Predictive search, Hadoop, CMS 

 

I. INTRODUCTION 

 

It is not a simple task to manage and store data for a large scale industry. To do the administration of explosion 

of large content that is widely spread in various form like websites, databases etc. Organizations provide 

effective mechanism to avoid data overloading and manage the content. Organizations need to be updated by 

latest technology. For this, we can implement Content Resource Management System to make search faster and 

more efficient. The Content Management Service provides information to the client quickly and services to 

make their work done more effectively. Through this working mechanism, you can easily update the website or 

database content without knowing the original code.  There is an existing hadoop single node implementation, 

but the idea of fusing predictive search will integrate it to a new level of research and analysis. 

Content Management System has its different types. It is given below Table 1 as follows: 

Table 1  Types of Content Management System and Their Comparision 

S.No. CONTENT 

MANAGEMENT 

SYSTEM 

TYPES 

Specialization 

in 

multimedia 

component, 

graphics. 

Specialization 

in managing 

document 

data. 

Specialization 

in storing 

content at 

component 

level. 

1 Web Content 

Management 

System (WCMS) 

Yes. But only 

for delivering 

to websites. 
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2 Digital Assest 

Management 

System (DAM) 

Yes. But 

donot handle 

metadata. 

  

3 Document 

Management 

system (DMS) 

 Yes. But 

donot handle 

original 

content itself. 

 

4 Enterprise Content 

Management 

System (ECM) 

 Yes. But 

manages all 

content within 

an 

organization. 

 

5 XML Content 

Management 

(XML CMS) 

  Yes. only one 

time as a 

single source 

for maximum 

use 

 

Predictive search has become powerful weapon on internet interactions, helping us search faster, discovering 

answer we didn’t know and finding results quicker. These organizations produce different types of publications 

which might include the following:- 

 Technical Documentation like software documentation, parts catalogs, user manuals etc. 

 Training and Testing Materials like testing booklets, E-Learning programs. 

 Marketing and Educational Materials like brochures, packaging, promotional ads. 

There are four primary tasks of Resource Management:- 

 System establishment for describing, requesting and tracking resources. 

 Activation of systems after, during and prior to an incident. 

 Dispatching of resources after, during and prior to an incident. 

 Recalling or deactivating resources after or during an incident. 
 

II. METHODOLOGY 
 

The paper includes various Artificial Intelligence and cloud computing technologies and methods as follows:- 

A. Hadoop:  It is a framework written in Java for running applications on large clusters of commodity 

hardware of Map Reduce computing paradigm. Hadoop fault tolerant distributed file system HDFS is very 

efficient and is deployed on low cost hardware. 

B. Python: It is a broadly used high-level, general-purpose computer programming language. Its syntax allows 

programmers to express concepts in fewer lines of code written. 
 

III. WORK FLOW 

 

The paper has following goals:- 

 Complete study of text mining and its uses. 
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 Predictive search on an unknown document with no title, no text information and related details using 

python script. 

 Hadoop Single Node Cluster setup with configuration. 

 Data classification and its categorization using predictive search. 

The paper includes the following steps and implementations:- 
 

3.1 Hadoop Single Node Cluster Setup[1] 

3.1.1 Dedicated hadoop user setup and configuring SSH: To separate from other applications running, we add a 

separate user for hadoop installation and configuring SSH to local host. 

3.1.2 Disabling ipv6 and configuring XML files: Since we are not connected to ipv6 network, disabling is done 

with configure the directory where Hadoop will store its data files that is conf/core-site.xml, conf/mapred-

site.xml, conf/hdfs-site.xml. 

3.1.3 Formatting HDFS File system using name nodes [2] and starting of single node cluster[3]: To start the 

hadoop cluster, we generally have to format it. To start the single node cluster i.e. Namenode, Datanode, 

Jobtracker and a Tasktracker, follow the command start-all.sh. 
 

3.2 Running Hadoop Map-Reduce Job 

Here we will run WordCount example job which takes a file as an input and count how often each word occurs. 

The input is text files and the output is text files, each line of which contains a word and the count of how often 

it occurred, separated by a tab. 

3.2.1 Download Input Data and Restarting the hadoop cluster: For this we are taking a small paragraph from 

film industry topic and starting the hadoop cluster. 

3.2.2 Local data from Local file system to Hadoop HDFS and Map Reduce Job run. [4] 

3.2.3 Hadoop Web-Interfaces[5]: Hadoop is having by default three web interfaces which tells what is 

happening in the cluster including all the logs, at following web addresses:- 

1. http://localhost:50070/  (web UI of NameNode daemon) 

2. http://localhost:50030/  (web UI of JobTracker daemon) 

3. http://localhost:50060/  (web UI of TaskTracker daemon) 

Fig 1 Name Node Web Interface 
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Fig 2 JobTracker Web Interface 

 
Fig 3 TaskTracker Web Interface 

3.3 Predictive Search Analysis 

3.3.1 Stopword Removal: We took a document containing celebrity information. After processing the stopword 

removal program, we get the precise document with only keywords. 

3.3.2 Mapping: This includes splitting a line into words and marking each and every word with a count 

followed by a space tab. By this each word will have a count for its own. 
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3.3.4 Reducing: The reducer will count each word how many numbers of times it appear separated by a tab and 

then its number. It basically reduces the document words and gives no of occurrences of each word. 

 
3.3.4 Identifying the Document Domain: We will classify the document to which category it belongs to. For 

this we take out the words which have maximum no of occurrences and arrange it in descending order. The top 

words in the list will show from which domain, the document belongs to. So by this, we will do the document 

classification. 
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IV. CONCLUSION 

 

By developing and implementing this system, we will be able to classify unknown documents with predictive 

search analysis on CRM system effectively. The document belonging to any domain or sector will be classified 

into an overall main category which will effectively give an idea about the document. Also it features the 

hadoop benefits and its future scope in the industry, Hadoop- the upcoming technology king. All this will save 

time and labor, which is a great help for industrial and old government sector departments [6]. Some better 

algorithmic implementation can be still required to improve the techniques and also to improve the process 

management.  It has broader scope of research and development for more progress. 
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ABSTRACT   

Cloud is one common place for data to be stored and also shared across multiple users. Data integrity of the 

shared data is ensured by public auditing. Identity privacy preserving is carried out to hide users who may be 

higher value target in a group. Provision of adding new group members to an existing group, as well as 

revocation of existing member from a group would be supported dynamically at the runtime. Public auditing on 

shared data stored in the cloud storage is done by the means of privacy preserving mechanism. The auditing 

task are done by the third party auditor on behalf of the users without retrieving the entire file, and the identity 

of the signer on each block in shared data is kept private from the Third Party Auditor (TPA), who will then 

verify the integrity of shared data by exploiting ring signatures.  

 

Index Terms: Public Auditing, Ring Singantures, Member Identity Privacy, Cloud Storage 

 

I. INTRODUCTION 

 

Several trends are opening up the era of Cloud Computing, which is an Internet based development and new 

computer technology. With cheaper and  powerful processors, together with the “Software as a Service” (SaaS) 

computing architecture, pools of computing resources are deployed transforming data centers. Due to the 

increasing network bandwidth and reliable yet flexible network connections make it even possible that clients 

can now subscribe high-quality services from data and software that reside solely on remote data centers. 

Although envisioned as a promising service platform for the Internet, this new type of data storage paradigm in 

“Cloud” brings about many challenging design issues which have profound influence on the security and 

performance of the system in overall. Main concerns and challenge with cloud data storage is that of data 

integrity verification at untrusted servers. Consider an example where, the storage service provider, which 

experiences failures occasionally, for the benefit of their ownmay decide to hide the data errors from the clients. 

A more serious issue is that for saving money and storage space the service provider might neglect to keep or 

deliberately delete rarely accessed data files which belong to an ordinary client. The client has to find an 

efficient way to performperiodical integrity verifications without the local copy of data files, keeping in mind 

the largeness of outsourced electronic data. 
 

II. OVERVIEW OF CLOUD COMPUTING 

 

The cloud is a next generation platform that provides dynamic resource pools, virtualization, and high 

availability. Today, we have the ability to utilize scalable, distributed computing environments within the 

confines of the Internet, a practice known as cloud computing. Cloud computing is the concept implemented to 

decipher the daily computing problems, likes of hardware software and resource availability unhurried by 
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computer users. The cloud computing platform guarantees subscribers that it sticks to the Service Level 

Agreement (SLA) by providing resources as service and by needs. However, day by day subscribers‟ needs are 

increasing for computing resources and their needs have dynamic heterogeneity and platform irrelevance. But in 

the cloud computing environment, resources are shared and if they are not properly distributed then it will result 

into resource wastage. Another essential role of cloud computing platform is to dynamically balance the load 

amongst different servers in order to avoid hotspots and improve resource utilization. 

Therefore, the main problems to be solved are how to meet the needs of the subscribers and how to dynamically 

as well as efficiently manage the resources. The cloud computing provides an undemanding and non-ineffectual 

solution for daily computing. Prevailing cloud systems mainly focus on finding an effective solution for the 

resource management. More specifically, cloud describes the use of a collection of services, applications, 

information, and infrastructure comprised of pools of computer, network, information, and storage resources. 

These components can be rapidly orchestrated, provisioned, implemented and decommissioned, and scaled up 

or down providing for an on-demand utility like model of allocation and consumption. Cloud enhances 

collaboration, agility, scaling, and availability, and provides the potential for cost reduction through optimized 

and efficient computing .Cloud services allow individuals and businesses to use software and hardware that are 

managed by third parties at remote locations. Examples of cloud services include online file storage, social 

networking sites, webmail, and online business applications. The cloud computing model allows access to 

information and computer resources from anywhere that a network connection is available. Cloud computing 

provides a shared pool of resources, including data storage space, networks, computer processing power, and 

specialized corporate and user applications. Cloud services are On-Demand IT Infrastructure, Reliable/Secure, 

Scalable/Flexible, Pay for what you use & Cost Savings. 
 

III. RELATED WORK 

 

According to Boyang Wang, BaochunLifrom reference [1], cloud service providers manage an enterprise-class 

infrastructure that offers a scalable, secure and reliable environment for users, at a much lower marginal cost 

due to the sharing nature of resources. The integrity of data in cloud storage, however, is subject to skepticism 

and scrutiny, as data stored in an untrusted cloud can easily be lost or corrupted, due to hardware failures and 

human errors. Group members are allowed to access and modify shared data created by the original user based 

on access control polices. Shared data and its verification information are both stored in the cloud server.  

The third party auditor is able to verify the integrity of shared data in the cloud server on behalf of group 

members. Two kinds of threats related to the integrity of shared data are possible. First, an adversary may try to 

corrupt the integrity of shared data and prevent users from using data correctly. Second, the cloud service 

provider may inadvertently corrupt (or even remove) data in its storage due to hardware failures and human 

errors. Making matters worse, in order to avoid jeopardizing its reputation, the cloud server provider may be 

reluctant to inform users about such corruption of data. 

According to Qian Wang1, Cong Wang1, Jin Li1, Kui Ren1, and Wenjing Lou2 from reference [2], cloud 

Computing has been envisioned as the next-generation architecture of IT Enterprise. It moves the application 

software and databases to the centralized large data centers, where the management of the data and services may 

not be fully trustworthy. This unique paradigm brings about many new security challenges, which have not been 

well understood. This work studies the problem of ensuring the integrity of data storage in Cloud Computing.  
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In particular, allowing a Third Party Auditor (TPA), on behalf of the cloud client, to verify the integrity of the 

dynamic data stored in the cloud. The introduction of TPA eliminates the involvement of client through the 

auditing of whether his data stored in the cloud is indeed intact, which can be important in achieving economies 

of scale for Cloud Computing. The support for data dynamics via the most general forms of data operation, such 

as block modification, insertion and deletion, is also a significant step toward practicality, since services in 

Cloud Computing are not limited to archive or backup data only.  While prior works on ensuring   remote data 

integrity often lacks the support of either public verifiability or dynamic data operations. 

Firstly  identifying the difficulties and potential security problems of direct extensions with fully dynamic data 

updates from prior works and then show how to construct an elegant verification scheme for seamless 

integration of these two salient features in protocol design.  To achieve efficient data dynamics by manipulating 

the classic Merkle Hash Tree (MHT) construction for block tag authentication. Extensive security and 

performance analysis show that the proposed scheme is highly efficient and provably secure. 

Cloud Storage Server (CSS) an entity, which is managed by Cloud Service Provider (CSP), has significant 

storage space and computation resource to maintain clients‟ data. Third Party Auditor (TPA) a TPA, which has 

expertise and capabilities that clients do not have, is trusted to assess and expose risk of cloud storage services 

on behalf of the clients upon request. In the cloud paradigm, by putting the large data files on the remote servers, 

the clients can be relieved of the burden of storage and computation.  

It is critical importance for the clients to ensure the data that their being correctly stored and maintained. There 

exists and efficiently computable algorithm for computing , the algorithm used here is BLS signature, as a basis 

to design the system with data dynamics support. As will be shown, the schemes designed under BLS 

construction can also be implemented in RSA construction. The protocol design for supporting dynamic data 

operation is a major challenging task for cloud storage systems. A bilinear map is a map e  G × G → GT , where 

G is a Gap Diffie-Hellman (GDH) group and GT is another multiplicative cyclic group.  

According  to  Dai Yuefa, Wu Bo, GuYaqiang, Zhang Quan, Tang Chaojing from reference [3] with the 

development of cloud computing, Data security becomes more and more important in cloud computing. This 

paper analyses the basic problem of cloud computing data security. With the analysis of HDFS architecture, 

obtaining the data security requirement of cloud computing and set up a mathematical data model for cloud 

computing. Finally building a data security model for cloud computing. 

Cloud environment is a dynamic environment, where the user's data transmits from the data centre to the user‟s 

client in this system, the user's data is changing all the time Read and write data relating to the identity of the 

user authentication and permission issues. It is weak to control reading and writing among distributed 

computers.  It is clear that traditional access control is obviously not suitable for cloud computing environments. 

In the cloud computing environment, the traditional access control mechanism has serious shortcomings.  

The new architecture comprised of a variety of new technologies, such as Hadoop, Hbase, which enhances the 

performance of cloud systems but brings in risks at the same time. In the cloud environment, users create many 

dynamic virtual organizations, first set up in cooperation usually occurs in a relationship of trust between 

organizations rather than individual level. It is frequently occurs in many of the interactive nodes between the 

virtual machine, and is dynamic, unpredictable Cloud computing environment provides a user of the "buy" the 

full access to resources which has also increased security risks. 

IV. SYSTEM DESIGN 
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The system focuses on privacy of shared data and identity of authorized user. The following figure demonstrates 

the overall work flow of the system. 

 
Fig. 1: System Architecture Design 

The above figure shows the architecture of the process where group of users exists. The data is created by them 

and stored in the cloud storage. This data is shared only among the user of that particular group. To check the 

integrity of the data stored in the cloud storage the user of the group may generate a  auditing request to the 

TPA(Third Party Auditor), who then on behalf of the users audits the data stored in the cloud storage without 

retrieving the entire data. The TPA would not be able to determine which user generated the auditing request 

due to the identity privacy. The result of auditing proof is then sent to the users group. 
 

4.1 File Splitting 

To achieve an effective data exchange for cloud computing the prevention of file from intruders takes a vital 

role. The fragmentation makes a bit higher complexity to gain complete information of a file. Each fragmented 

file is sent over the network for Information Exchange. Users select the file to be split by browsing and Reading 

the content in the source file. The files are split  according to the output files selected. 

 

4.2 Encryption 

Since client files are stored in the cloud server, they have lesser security options. To overcome these security 

issues the user encrypt their data, by creating secret keys and encrypting their files with corresponding key. 

Public key is used for Encrypting and the Private key for decrypting. RSA is an encryption algorithm for a 

public key encryption system, i.e. this is an asymmetric cipher, one has a private key and gives out a public key, 

anyone who has the public key can encrypt some message or data then only the person with the private key can 

read this message, not even the person who encoded the original message with the public key can now decode 

this. 

4.3 Data Storage on Cloud 
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Store that encrypted files in a different location in a cloud server. The requester only having that corresponding 

keys. At the same time requester gives that encrypted files to the Third Party Auditor [TPA].Then the encrypted 

files in the cloud server will processed and executed to the requestor. Although envisioned as a promising 

service platform forthe Internet, this new data storage paradigm in “Cloud” brings about many challenging 

design issues which have profound influence on the security and performance of the overall system. Main 

concern with cloud data storage is the data integrity verification at untrusted servers. is more serious is that for 

saving money and storage space the service provider might neglect to keep or deliberately delete rarely accessed 

data files which belong to an ordinary client. 
 

4.4 TPA Data Verification 

The problem of ensuring the integrity of data storage in Cloud Computing is studied. A Third-Party Auditor 

(TPA), on behalf of the cloud client is allowed to verify the integrity of the dynamic data stored in the cloud. 

Byintroducing TPA to eliminate the involvement of the client through the auditing their data stored in the cloud 

for integrity.which is  important in achieving economies of scale for Cloud Computing. 

Then the TPA will use that Encrypted data and checks the data verification. But the TPA cannot see the original 

data. Only checks the validation using Signature scheme in cryptography. A lot of users stores their files in a 

cloud server. So each user validates their data using batch system. For avoiding technical problems, so the 

auditing time will be very less. 
 

4.5 Data Dynamic Update 

The support for data dynamics via the most general forms of data operation, such as block modification, 

insertion, and deletion, is also a significant step toward practicality, since the services offered by the Cloud 

Computing are not limited to archiving or backing up of data only. While prior works on ensuring remote data 

integrity often lacks the support of either public audit ability or dynamic data operations. 

Dynamic Data Operation with Integrity Assurance, this scheme can explicitly and efficiently handle fully 

dynamic data operations including data modification (M), and data deletion (D) for cloud data storage. In the 

following assumption that the file F and the signature have already been generated and properly stored at server. 

The root metadata R has been signed by the client and stored at the cloud server, so that anyone who has access 

to the client‟s public key can challenge the correctness of data storage. 

 

4.6 Group Administrations 

The support for group administration such as adding members to a new group, to an existing group, and  other 

administrative controls such as revocation of members in a group. this provides control for the owner of the data 

on the cloud storage to control access to it. 
 

VI. CONCLUSION AND FUTURE WORK 

 

To ensure cloud data storage security, TPA is used to evaluate the service quality from an objective and 

independent perspective, this will also allow the  clients to delegate the integrity verification tasks to TPA while 

they themselves can be unreliable or not be able to commit necessary computation resources performing 

continuous verifications. One major concern is the preserving of identity privacy of the members of the group 



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                       ISBN: 978-81-931039-3-7 

1878 | P a g e  

who initiate a request for auditability, which has to be done hiding their priority or their importance on the group 

and the data.  

Exploring these problem of providing simultaneous public auditability, data dynamics and identity privacy for 

remote data integrity checking in Cloud Computing is done. This construction is deliberately designed to meet 

these three important goals while efficiency being kept closely in mind and to achieve efficient data dynamics, 

and support efficient handling of multiple auditing tasks. Where TPA can perform multiple auditing tasks 

simultaneously. The proposed scheme is highly efficient and provably secure as entire data is not revealed to the 

TPA. 

Explore the technique of bilinear mappings the result can be used as a multiuser setting, where multiple auditing 

tasks can be simultaneously performed by the TPA. The  coding  is  done  in  simplified  manner  that  it  

conveys  the  program  logic  easily. In phase-II the members addition modules and the HARS algorithm will be 

implemented to along with  various  kind  of  file operation in cloud computing. 
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ABSTRACT  

A big data generally known as to perform into the large scale distributed systems and processing the large 

amount of data. Google’s MapReduce and Apache’s Hadoop, its open-source implementation, are the defacto 

software systems for big-data applications. The map-reduce framework frequently generates large number of 

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

accessing more number of processes at the time. This map reduce framework we can use two types of processes. 

There are map cache and also reduce cache. These processes are combined to solve the smaller applications. 

To increase the speed up process and also avoid the generation of redundant numbers we have to move onto the 

proposed system. 

Keywords: Selection and Splitting, Storage Process, Weighted Round Robin Process, Hashing 

Indexing, Big Data. 

I. INTRODUCTION 

Hadoop MapReduce is a software framework for easily writing applications which process vast amounts of data 

(multi-terabyte data-sets) in-parallel on large clusters (thousands of nodes) of commodity hardware in a reliable, 

fault-tolerant manner. A MapReduce job usually splits the input data-set into independent chunks which are 

processed by the maptasks in a completely parallel manner. The framework sorts the outputs of the maps, which 

are then input to the reduce tasks. Typically both the input and the output of the job are stored in a file-system. 

The framework takes care of scheduling tasks, monitoring them and re-executes the failed tasks. 

Typically the compute nodes and the storage nodes are the same, that is, the MapReduce framework and the 

Hadoop Distributed File System are running on the same set of nodes. This configuration allows the framework 

to effectively schedule tasks on the nodes where data is already present, resulting in very high aggregate 

bandwidth across the cluster. The MapReduce framework consists of a single master JobTracker and one 

slave TaskTracker per cluster-node. The master is responsible for scheduling the jobs' component tasks on the 

slaves, monitoring them and re-executing the failed tasks. The slaves execute the tasks as directed by the master. 

MapReduce is a programming model and an associated implementation for processing and generating large data 

sets. Users specify a map function that processes a key/value pair to generate a set of intermediate key/value 

pairs, and a reduce function that merges all intermediate 
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Values associated with the same intermediate key. Many real world tasks are expressible in this model, as 

shown in the paper. Programs written in this functional style are automatically parallelized and executed on a 

large cluster of commodity machines. 
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SELECTION PROCESS 

The first module describes the process of selecting the files. Here we can select any format of files. The files can 

be the audio file, image file and video file. The audio file can be some format, software packages are in folder 

format, video files are in some format. After the selection of file it can be entered into the splitting process.  

No. of jobs enters into 
system (Any type of file) 

Increase processing Speed 

 

Cache &Split jobs 
Scheduling (Weighted 

Round Robin Algorithm) 

Hashing Index 

Avoid duplication in the id 
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STORAGE PROCESS: 

Next, we are entered into the process of storage. The storage process we are storing the files in which we were 

taken. Here, the splitted files are stored into any one of the location of our system. And also the splitted files are 

maintained in one cloud server. According to that server the files are coordinated and retrieved by the user in 

future.  

 

WEIGHTED ROUND ROBIN PROCESS: 

The third process of our concept is to retrieve the files which could be stored into the cloud server. Those files 

are in splitted format. At the time of retrieval many users presented in a queue. To overcome the waiting process 

we have to use weighted round robin algorithm. According to that we process the retrieval from cloud server in 

an efficient manner.  Using this weighted round robin algorithm we have to increase the speed of the process. 

 

HASHING INDEXING: 

The hashing indexing is to segregate the uniqueness of each and every file in the cloud server.   Normally, in the 

cloud process more number of duplicates can be occurred. Because the id will be created in random manner. 

The same id will also be generated for another one it will leads to the duplicate. So to avoid the duplication we 

have to use this hashing indexing algorithm for removal of redundancy processing.  

 

III ALGORITHM 

WEIGHTED ROUND ROBIN ALGORITHM: 

The WRR Scheduling algorithm uses the advantage of RR in eliminating the problem of starvation. It then 

implements a priority-based technique in several areas. All processes in the job queue are given time on the 

processor in the form of a time slice, thereby eliminating concern for starvation. This means that with WRR no 

process can hold the server for extended periods of time. Also short processes that get re-queued often will not 

have to wait for longer higher priority processes since all jobs in the queue will be granted time on the 

processor. This is why the value of the time slice, prior to change in relation to weight, is important. This time 

slice variable in WRR is varied for each individual job according to the weight given to it by the operating 

system. The time slice will never be below a certain threshold while as the weight increases the time slice 

increases. 

RR- Round Robin 

 

USECASEMethodology: 

A use case is a methodology used in system analysis to identify, clarify, and organize system requirements. The 

use case is made up of a set of possible sequences of interactions between systems and users in a particular 

environment and related to a particular goal. It consists of a group of elements (for example, classes and 

interfaces) that can be used together in a way that will have an effect larger than the sum of the separate 

elements combined. The use case should contain all system activities that have significance to the users. A use 

case can be thought of as a collection of possible scenarios related to a particular goal, indeed, the use case and 

goal are sometimes considered to be synonymous. 
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A use case (or set of use cases) has these characteristics: 

 Organizes functional requirements 

 Models the goals of system/actor (user) interactions 

 Records paths (called scenarios) from trigger events to goals 

 Describes one main flow of events (also called a basic course of action), and possibly other ones, called 

exceptional flows of events (also called alternate courses of action) 

 Is multi-level, so that one use case can use the functionality of another one.  

Use cases can be employed during several stages of software development, such as planning system 

requirements, validating design, testing software, and creating an outline for online help and user manuals.  

Client Main Server

Cloud Server

Connect

IP Address and Port Number

Splity & Secure Storage

Split no.of parts

Avoid  ID Duplication

Hash Indexing

Map Reduce

Receive a File

Weighted Round Robin Scheduling

Download a File

 

 

IV CONCLUSION 

MapReduce is a programming model and an associated implementation for processing and generating large data 

sets with a parallel, distributed algorithm on a cluster.AMapReduce program is composed of a Map() procedure 

that performs filtering and sorting (such as sorting students by first name into queues, one queue for each name) 

and a Reduce() procedure that performs a summary operation (such as counting the number of students in each 

queue, yielding name frequencies). The "MapReduce System" (also called "infrastructure" or "framework") 

orchestrates the processing by marshalling the distributed servers, running the various tasks in parallel, 

managing all communications and data transfers between the various parts of the system, and providing for 

redundancy and fault tolerance. 

The model is inspired by the map and reduces functions commonly used in functional programming although 

their purpose in the MapReduce framework is not the same as in their original forms. The key contributions of 

the MapReduce framework are not the actual map and reduce functions, but the scalability and fault-tolerance 

achieved for a variety of applications by optimizing the execution engine once. As such, a single-threaded 

implementation of MapReduce (such as Mongo) will usually not be faster than a traditional (non-MapReduce) 
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implementation; any gains are usually only seen with multi-threaded implementations. Only when the optimized 

distributed shuffle operation (which reduces network communication cost) and fault tolerance features of the 

MapReduce framework come into play, is the use of this model beneficial. 
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ABSTRACT 
Data mining is  data or knowledge discovery. It is the process of analyzing data from different perspectives and 

summarizing it into useful. Data mining software is one of a number of analytical tools for analyzing data. It 

allows users to analyze data from many different dimensions or angles, categorize it, and summarize the 

relationships identified. For this thesis, RapidMiner tool will be used to analyze the survey dataset and predict 

the potential customers based on customers’ known input attributes. Today’s technological development and 

global competition in markets, demands suppliers of products and services to introduce new products or to 

improve their current products in order to survive Technology improvement has overall shortened the life cycle 

of Smartphone, and hence Smartphone suppliers are required to understand the needs and wants of customers 

and introduce a cost effective Smartphone’s. The objective of this thesis is to identify/predict the potential 

Smartphone university students by data mining technique. This would enable the Smartphone suppliers to 

specifically contact the potential customers instead of just contacting all existing customers and other users 

thoughtlessly Smartphone suppliers could concentrate their marketing efforts on promising customers and 

would therefore have a substantially higher success rate with minimal effort and reduced cost. Potential 

Smartphone University students will be identified using ID3 classification algorithm which generates a decision 

tree developed by Ross Quinlan. ID3 builds decision trees from a set of training data with classified samples. At 

each node of the tree,ID3 chooses the attribute of the data that most effectively splits its set of samples into 

subsets enriched in one class or the other. The splitting criterion is the normalized information gain. The 

attribute with the highest normalized information gain is chosen to make the decision. The survey data collected 

from 200 users will be used as sample/training data and prediction of potential University students will be 

tested / validated against new users’ known input attributes by executing decision tree Model Applier process in 

RapidMiner tool. The test results along with relevant graphs and appropriate interpretations will be explained 

in detail in the below sections. 

Keywords: Smart-Phone , Predictions, Market 

 

 



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                       ISBN: 978-81-931039-3-7 

1885 | P a g e  

 

I INTRODUCTION 

1.1 Data Mining 

Data mining refers to extracting or ―mining‖ knowledge from large amounts of data. The term is actually a 

misnomer. The mining of gold from rock or sand mining. Thus, data mining should have been more 

appropriately named ― knowledge  mining from data, ― which is unfortunately somewhat long. ― knowledge 

mining‖, a short term, may not reflect the emphasis on mining from large amounts of data. Nevertheless, mining 

is a vivid term characterizing the process that finds a small set of precious nuggets from a great deal of raw 

material. Thus, such a misnomer that carries both ―data‖ and ―mining ―became a popular choice. Many other 

terms carry a similar or slightly different meaning to data mining such as knowledge mining from data, 

knowledge extraction, data/pattern, analysis, data archaeology, and data dredging.Many people treatdata mining 

as synonyms for another popularly used term, knowledge discovery from data, or KDD. 

1.2 An Architecture for Data Mining 

To best apply these advanced techniques, they must be fully integrated with a data warehouse as well as flexible 

interactive business analysis tools. Many data mining tools currently operate outside of the warehouse, requiring 

extra steps for extracting, importing, and analyzing the data. Furthermore, when new insights require operational 

implementation, integration with the warehouse simplifies the application of results from data mining. The 

resulting analytic data warehouse can be applied to improve business processes throughout the organization, in 

areas such as promotional campaign management, fraud detection, new product rollout, and so on. An 

architecture for advanced analysis in a large data warehouse.  

    

Fig 1: Integrated Data Mining Architecture 

The ideal starting point is a data warehouse containing a combination of internal data tracking all customer 

contact coupled with external market data about competitor activity. Background information on potential 

customers also provides an excellent basis for prospecting. This warehouse can be implemented in a variety of 

relational database systems: Sybase, Oracle, Redbrick, and so on, and should be optimized for flexible and fast 

data access. 
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An OLAP (On-Line Analytical Processing) server enables a more sophisticated end-user business model to be 

applied when navigating the data warehouse. The multidimensional structures allow the user to analyze the data 

as they want to view their business – summarizing by product line, region, and other key perspectives of their 

business. The Data Mining Server must be integrated with the data warehouse and the OLAP server to embed 

ROI-focused business analysis directly into this infrastructure. An advanced, process-centric metadata template 

defines the data mining objectives for specific business issues like campaign management, prospecting, and 

promotion optimization. Integration with the data warehouse enables operational decisions to be directly 

implemented and tracked. As the warehouse grows with new decisions and results, the organization can 

continually mine the best practices and apply them to future decisions. 

 

This design represents a fundamental shift from conventional decision support systems. Rather than simply 

delivering data to the end user through query and reporting software, the Advanced Analysis Server applies 

users‘ business models directly to the warehouse and returns a proactive analysis of the most relevant 

information. These results enhance the metadata in the OLAP Server by providing a dynamic metadata layer 

that represents a distilled view of the data. Reporting, visualization, and other analysis tools can then be applied 

to plan future actions and confirm the impact of those plans. 

1.3 Preprossing 

INTRODUCTION 

One of the most critical steps in a data mining process is the preparation and transformation of the initial data 

set. This task received little attention in the research literature, mostly because it is considered too application 

specific. But in most data mining applications, some parts of a datasets, some of the data preparation tasks can 
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be performed during the design of the data warehouse, but many specialized transformations may be initialized 

only when a data mining analysis is requested.  

Raw data are seldom used for data mining May transformations may be needed to produce features more useful 

for selected data mining methods such as prediction or classification. In most cases, human assistance is 

required for finding the best transformation for a given method/ application. 

The preparation of data is sometimes dismissed as a minor topic in the data- mining literature and as a phase in a 

data mining process. In the real world of data mining applications, the situation is reversed. More effort is 

expended preparing data than applying data mining methods. 

1.3.1 STEPS IN PREPROCESSING 

Choosing the object representation: The input to a knowledge discovery process is a database, (i,e) a set of 

objects. An object as a unit of the given problem must be formally described by a collection of elementary 

descriptions. Therefore, we have to choose the appropriate object representation. The most common choice is 

the attribute representation of objects. Elementary properties called attribute, are selected on actual objects. An 

object is thus represented by a list of attributes and their values. Each attribute has its domain of possible values 

depending on the organization of the attribute‘s domain; It can be three basic types of attributes. Symbolic 

(discrete, nominal, categorical), continuous( numerical) and structured. 

1. Mapping and collecting data: 

 After selecting a proper representation, choose the attributes to be measured on objects(either 

following a suggestion of a domain  expert or using the ‗ brute-force‘ method). Also, have to 

determine the attribute names and names of their values. The data collected are thus mapped into a 

single naming convention and uniformly represented.  

2. Scaling large datasets: 

 Practically all-tearing algorithms assume that are in the algorithm could deal with extremely 

large databases when only a limited number of data can be viewed. There are several possibilities 

of solving things problem, e.g. windowing, batch-incremental mode. 

1.3.2 HANDLING NOISE AND ERRORS: 

There are generally two sources of errors External errors are introduced from the world out-side the system itself 

(random errors and noise, an imperfect techniques etc.,) Internal errors are caused by poor properties of the 

learning(DM) system itself e.g.:  Poor search heuristic‘s or preference criteria. 

1.3.3 PROCESSING UN-KNOWN ATTRIBUTE VALUES: 

When processing real-world data, one important aspect in particular is the processing of un-known(missing) 

attributes values. One of the most important ones is the sources of ―un-known less‖ 

1. A value is missing because it was forgotten or lost. 
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2. A certain attribute is not applicable for a given object. 

3. An attribute value is irrelevant in a given context. 

4. For a given observation, the design of a training database not care about the value of a certain attribute(so- 

called don‘t care value). 

1.3.4  DISCRETIZATION/ FUZZIFICATION OF NUMERICAL ATTRIBUTES: 

Some of the learning algorithms are able to process symbolic or categorical data only. However, real-world 

problems involve both symbolic and numerical attributes. Therefore there is an important issue to discretize 

numerical(continuous) attributes. It could be performed either off-line(pre-processor) or on-line(dynamic 

discretization). A natural extension of this procedure is fuzzification of numerical attributes. 

1.3.5 PROCESSING OF CONTINUOUS CLASSES: 

Similar problem to the above issue is processing of continuous classes. Most inductive symbolic algorithms 

require discretized(symbolic algorithms require discretized(symbolic) classes. Similarly to the problem above 

there are two approaches. Either off-line or on-line splitting. 

1.3.6 GROUBING OF VALUES OF SYMBOLIC ATTRIBUTES: 

It is known problem that attributes with too many values are overestimated in the process of selecting the most 

informative attributes, the most informative attributes, both for inducing decision tress and for deriving decision 

rules. To overcome this over estimation problem the value of multivalued attributes can be grouped into too as 

more subsets. 

1.3.7 ATTRIBUTE SELECTION AND ORDERING: 

All attributes are informative for the given target. In real-world data. The representation of data often users too 

many attributes according to their informatively and then select a relatively small subset of the most informative 

attributes. 

1.3.8  ATTRIBUTE CONSTRUCTION ANDTRANSFORMATION: 

Finding suitable attributes for problem representation could be a difficult and time consuming task. If the 

attributes are inappropriate for the target concept, data mining(learning) could be difficult as impossible. To 

overcome this problem a system needs to be capable of generating(constructing) new appropriate attributes. 

There are two different methods for doing that: attribute construction and attribute transformation. 

1.3.9  CONSISTENCY CHECKING: 

As for inconsistency in a database, it may not eliminated by the previous steps of pre-processing, there are two 

general approaches to handle inconsistency in the data. The first one is done ‗off-line; i.e by a pre-processor or 

within the data mining process itself. Another possibility is to utilize the loop facility of the knowledge 

discovery process. i.e to return to one of the previous steps and perform it again for different parameters. 
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1.4  CLASSIFICATION: 

In the classification task each data instance (or database record) belongs to a class, which is indicated by the 

values, each of them corresponding to a class. Each instance consists of two parts, namely a set of predictor 

attribute values. And a goal attributes value. The former are used to predicting the class (goal attribute value) of 

a data instance. For example, if the goal attributes should contain disease, the predictor attributes should contain 

medical information relevant for this prediction, and not irrelevant attributes such as the name of the patient. 

“Classification is a data mining (machine learning) technique used to predict group membership for 

data instances. For example, May wish to use classification to predict whether the weather on a 

particular day will be sunny, rainy or cloudy. Popular classification techniques include decision trees 

and neural networks‖. 

Since the classification task is studied in many different disciplines, there is a wide variety of terminology in use 

to describe the basic elements of this task. For example, a data instance can be called an example, an object, a 

case, record, or a tuple. An attribute can be called a variable or a feature. In the classification task the set 

of data instances being mined is randomly divided into two mutually exclusive and exhaustive (sub) sets, called 

the training set and the test sets, called the training set and the rest set, the training set is made entirely available 

to the  datamining algorithm, So that the algorithm has access to the values of both predictor attributes and the 

goal attribute for each data instance. 

The aim of the data mining algorithm is to discover a relationship between the predictor attributes and the goal 

attribute using the training set. In order to discover this relationship, the algorithm has access to the values of 

both predictor attribute for all instance of the training set. The discovered relationship is then used to predict the 

class( goal-attribute value) of all the data instances in the test set contains un-known class data instances. Only 

after a prediction is made the algorithm is allowed to see the actual class of the just- classified data instance. 

1.4  PREDICTION 
Predicting the identity of one thing based purely on the description of another, related thing. Not necessarily 

future events, just unknowns. Based on the relationship between a thing that you can know and a thing you need 

to predict 3 of 23 Terms  Predictor => Predicted. When building a predictive model, you have data covering 

both. When using one, you have data describing the predictor and you want it to tell you the predicted value 

 
1.4.1  TECHNIQUES 
 Most prediction techniques are based on mathematical models: 

  -Simple statistical models such as regression 

-Non-linear statistics such as power series 

  -Neural networks, RBFs, etc.., 
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1.5  ID3 ALGORITHM 

In decision tree learning, ID3 (Iterative Dichotomise 3) is an algorithm invented by Ross Quinlan used to 

generate a decision tree from a dataset at the University of Sydney. He first presented ID3 in 1975 in a book. 

ID3 is based off the Concept Learning System (CLS) algorithmID3 is the precursor to the C4.5 algorithm, and is 

typically used in the machine learning and natural language processing domains. ID3 is a non-incremental 

algorithm, meaning it derives its classes from a fixed set of training instances. An incremental algorithm revises 

the current concept definition, if necessary, with a new sample. The classes created by ID3 are inductive, that is, 

given a small set of training instances, the specific classes created by ID3 are expected to work for all future 

instances. The distribution of the unknowns must be the same as the test cases. Induction classes cannot be 

proven to work in every case since they may classify an infinite number of instances. Note that ID3 (or any 

inductive algorithm) may misclassify data. 

The basic CLS algorithm over a set of training instances C: 

Step 1: If all instances in C are positive, then create YES node and halt. 

If all instances in C are negative, create a NO node and halt. 

Otherwise select a feature, F with values v1, ...,vn and create a decision node. 

Step 2: Partition the training instances in C into subsets C1, C2, ..., Cn according to the  values of V. 

Step 3: apply the algorithm recursively to each of the sets Ci. 

The trainer (the expert) decides which feature to select. 

ID3 improves on CLS by adding a feature selection heuristic. ID3 searches through the attributes of the training 

instances and extracts the attribute that best separates the given examples. If the attribute perfectly classifies the 

training sets then ID3 stops; otherwise it recursively operates on the n (where n = number of possible values of 

an attribute) partitioned subsets to get their "best" attribute. The algorithm uses a greedy search, that is, it picks 

the best attribute and never looks back to reconsider earlier choices. 

USAGE 

The ID3 algorithm is used by training on a dataset  to produce a decision tree which is stored in memory. At 

runtime, this decision tree is used to classify new unseen test cases by working down the decision tree using the 

values of this test case to arrive at a terminal node that tells you what class this test case belongs to. 

http://en.wikipedia.org/wiki/Decision_tree_learning
http://en.wikipedia.org/wiki/Algorithm
http://en.wikipedia.org/wiki/Ross_Quinlan
http://en.wikipedia.org/wiki/Decision_tree_learning
http://en.wikipedia.org/wiki/C4.5_algorithm
http://en.wikipedia.org/wiki/Machine_learning
http://en.wikipedia.org/wiki/Natural_language_processing
http://en.wikipedia.org/wiki/Decision_tree_learning
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THE ID3 METRICS 

Entropy is a measure of the amount of uncertainty in the (data) set (i.e. entropy characterizes the (data) 

set ). 

 

Where, 

 - The current (data) set for which entropy is being calculated (changes every iteration of the ID3 

algorithm) 

 - Set of classes in  

 - The proportion of the number of elements in class to the number of elements in set  

When , the set is perfectly classified (i.e. all elements in are of the same class). 

In ID3, entropy is calculated for each remaining attribute. The attribute with the smallest entropy is used to split 

the set on this iteration. The higher the entropy, the higher the potential to improve the classification here. 

INFORMATION GAIN 

Information gain is the measure of the difference in entropy from before to after the set is split on an 

attribute . In other words, how much uncertainty in was reduced after splitting set on attribute . 

 

Where, 

 - Entropy of set  

 - The subsets created from splitting set by attribute such that  

 - The proportion of the number of elements in to the number of elements in set  

 - Entropy of subset  

In ID3, information gain can be calculated (instead of entropy) for each remaining attribute. The attribute with 

the largest information gain is used to split the set on this iteration. 

http://en.wikipedia.org/wiki/Entropy_%28information_theory%29
http://en.wikipedia.org/wiki/Information_gain_in_decision_trees
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SPLITTING CRITERIA 

A fundamental part of any algorithm that constructs a decision tree from a dataset is the method in which it 

selects attributes at each node of the tree.A Some attributes split the data up more purely than others. That 

means that their values correspond more consistently with instances that have particular values of the target 

attribute (the one we want to predict) than those of another attribute. Therefore, we might say that such 

attributes have some underlying relationship with the target attribute . But how can this be quantified in some 

way? Essentially, we would like some sort of measure that enables us to compare attributes with each other and 

then be able to decide to put ones that split the data more purely higher up the tree. 

Decision Tree Construction Algorithm 

We can now present the basic ID3 algorithm in pseudo-code: 

Input: A data set, S  

Output: A decision tree  

 If all the instances have the same value for the target attribute then return a decision tree that is simply 

this value (not really a tree – more of a stump). 

 Else  

1. Compute Gain values (see above) for all attributes and select an attribute with the highest 

value and create a node for that attribute.  

2. Make a branch from this node for every value of the attribute  

3. Assign all possible values of the attribute to branches. 

4. Follow each branch by partitioning the dataset to be only instances whereby the value of the 

branch is present and then go back to 1. 

METHODOLOGY 

1.1.OBJECTIVES 

To know about Smart-Phone using University students Needs and wants. Business Intelligence  applications can 

take advantage of this approach by using the database‘s data mining capabilities directly. System is to be 

developed using easy to use and proven sales forecasting features which will help the students for equip our self 

for studies. The results showed that there was a clear distinction between the segments in terms of customer 

behaviour in university students. Smartphone has created new dimensions for studies. It is not only the 

Smartphone vendors enjoying the studies but it also created a new domain for mobile application developing 

companies, Internet services provider and other sectors of life to utilize the Smartphone to gain competitive 

advantages. 

 

 

 



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                       ISBN: 978-81-931039-3-7 

1893 | P a g e  

 

1.2 PROPOSED WORK 
 Proposed system is to be developed for business users who need not be IT experts or spreadsheet gurus. System 

is to be developed using easy to use and proven sales forecasting features which will help business users to 

productively develop defensible forecasts. Main objective of the proposed system is to enable user to predict the 

future sales quickly, simply and clearly. System performance set to improve by hosting the application on cloud 

environment. Cloud allows business to plug into a shared data canter instead of buying individual copy of 

software. 

Advantages of Proposed Work 

Exceptionally flexible, powerful and easy to use sales forecasting application 

 Secured system – Access permission avoids unauthorized activities 

 Allow user to forecast just the selected products  

 Has data storage and data presentation feature 

The survey questionnaires were distributed to 200 Business intelligence in different location. The questionnaire 

was constructed by researchers of this study and reviewed by an expert panel for content validity and reliability. 

Questions were derived from previous literatures. The survey questionnaire consists of two part. The first part 

consists of questions related to demographic data such as gender, age group, qualification , designation, Income 

and Location , and a question whether she/he owns a smartphone. The second part consists of questions which 

focus on regular usage of smartphones. These include reason behind using,graphic resolution, video resolution 

clarity, expected operating system, memory,updates,screen size and battery, smartphones are used for social 

networks. Multiples choice and multiple selection questions are employed. Selected participants enrol in 

Managing director, General manager and Technical Officer‘s. No honorarium was offered. The survey was 

conducted in  different location( i.e Rural , Urban). Survey data was entered into Survey  manually for an 

analysis purpose. 

Arguments can be made for each approach. The bottom-up seems best when one has reasonably good  

information on the parts. Empirical tests on the two approaches indicate that, in general, the bottom-up approach 

is more accurate Rationally, one would expect that it helps to base the selection of the proper method upon 

previous research. So  describe how generalizations from prior research can aid in the selection of a forecasting 

method. 

1.3. RESULT AND DISCUSSION ( For Location) 
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University students come from different Locations if the reason to use very high, They no more need Graphical 

resolutions, slightly need video resolution, Each and every one most importance gives to Operating systems, 

urban area students less need for Memory cloud storage services, compare to rural people urban area students 

need more updated, current OS don‘t satisfied the rural people compare with urban. Urban people only expect 

the extension of screen size and battery talk time. 

( forGender) 

 

University students may Male or Female if they  more need Graphical resolutions for female, slightly need 

video resolution, Each and every one most importance gives to Operating systems, female students  need more 

Memory cloud storage services, compare to male students need more updated, current OS don‘t satisfied the 

rural people compare with female. Compare male ,female  expect the extension of screen size and slight expect 

battery talk time. 
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(forQualification)

 

University students differentiate with different qualification if the reason behind to use very high for all category 

i.e., PG, M.PHIL,UG,PH.D.They no need Graphical resolutions, slightly very high to need video resolution, 

Each and every one most importance gives to Operating systems, UG students less need for Memory cloud 

storage services but PH.D people need more, compare to UG,PG ,M.Phil. but Ph.D.people urban area students 

need more updated, current OS don‘t satisfied the Ph.D.people compare with others. Most of the people expect 

the slightly extension of screen size and battery talk time. 

II CONCLUSION & FUTURE DIRECTION 
 
It is true that Smartphone is a wonderful weapon for a study materials in society and other aspects of life. 

Consumers are in process of traversing away from the use of conventional cell phone as the Smartphone‗s are 

beginning the norm of the society. Manufacturers and marketing can be blamed for this hype, but there is no 

doubt that Smartphone‗s are brining great features and capabilities to consumers. The key impacts like enable to 

be always-connected, addiction to phone, single device with all required features, business edge, convenient 

educational features, apps as new technology, entertainment, best utilization oftime. Most and wonderful usage 

of Smartphone at workplace and at Universities. Smart phone usage can be differ from Location to location, 

Gender wise and Qualification wise. Future direction focus on Business Intelligence. 

 
 

REFERENCES 
 
1. Preuveneers, D.; Berbers, Y. Enabling self-learning in dynamic and open iot environments. Procedia Comput. 

Sci. 2014, 32, 207–214. 

2. Ferri, C.; Hernández-orallo, J.; Flach, P.A. Brier curves: A new cost-based visualisation of classifier 

performance. In Proceedings of the 28th International Conference on Machine Learning (ICML-11), 

Bellevue, WA, USA, 2011; pp. 585–592.95. Meilă, M. Comparingclusterings—an information based 

distance. J. Multivar. Anal. 2007, 98, 873–895. 



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                       ISBN: 978-81-931039-3-7 

1896 | P a g e  

 

3. Gupta, R.; Fang, G.; Field, B.; Steinbach, M.; Kumar, V. Quantitative evaluation of approximate frequent 

pattern mining algorithms. In Proceedings of the 14th ACM SIGKDD International Conference on 

Knowledge Discovery and Data Mining, Las Vegas, Nevada, USA, 24–27 August 2008; ACM: Las Vegas, 

Nevada, USA, 2008; pp. 301–309. 

4. Jayaraman, P.P.; Gomes, J.B.; Nguyen, H.L.; Abdallah, Z.S.; Krishnaswamy, S.; Zaslavsky, A. Cardap: A 

scalable energy-efficient context aware distributed mobile data analytics platform for the fog. In Advances in 

Databases and Information Systems; Springer International Publishing: Cham, Switzerland, 2014; Volume 

8716, pp. 192–206. 

5. Leung, K.-T.; Lee, D.L.; Lee, W.-C. Pmse: A personalized mobile search engine. IEEE Trans. Knowl. Data 

Eng. 2013, 25, 820–834. 

6. Tao, X.; Li, Y.; Zhong, N. A personalized ontology model for web information gathering. IEEE Trans. 

Knowl. Data Eng. 2011, 23, 496–511. 

7. Gallacher, S.; Papadopoulou, E.; Abu-Shaaban, Y.; Taylor, N.K.; Williams, M.H. Dynamic context-aware 

personalisation in a pervasive environment. Pervasive Mob. Comput. 2012, 10, 120–137. Sensors 2015, 15 

4469 

8. Kim, J.H.; Candan, K.S.; Sapino, M.L. Lr-ppr: Locality-sensitive, re-use promoting, approximate 

personalized page rank computation. In Proceedings of the 22nd ACM International Conference on 

Conference on Information & Knowledge Management, Burlingama, CA, USA, 27 October–1November 

2013; ACM: Burlingama, CA, USA, 2013; pp. 1801–1806. 

 



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                       ISBN: 978-81-931039-3-7 

1897 | P a g e  
 

CHANGING FACE OF INDIAN SHOPPING 

EXPERIENCE-ROLE OF YOUTH AND 

TECHNOLOGY 

1 
Dr. Shailja Badra,

2
Vivek Sharma 

1,2Assistant Professor, Sheila Raheja School of Business Management research, Mumbai (India) 

 

ABSTRACT 
India is developing as an international hub of online business. The global meltdown of 2008 created new 

emerging markets. The times of change finally arrived in India. The robust Central bank, higher disposable 

incomes, technological advances, well networked communities contributed to new paradigm shift in shopping. 

The customer is aggresive and ready to explore.  

The marketer has to understand the complexity of an exponential surge in online shopping. Demographic profile 

of the online shopper is important, rather critical to understand. The success of Flipkart and Amazon in October 

2014 to generate pre Diwali sales is music to the online marketer. It is however critical to see the forest beyond 

the woods.  

The interest generated is because there are over 100 million Indian cunsumers who buy online. A change in 

attitude toward online shopping is a result of international exposure, technological interface, double incomes 

and the need to be seen as upwardly mobile and trendy. Convenience, scarcity of time, online comparisons have 

made Indian consumer buy books, apparels, cellphone, air and hotel bookings, electronic gadgets and music 

CD’s, and many more products and services online. 

This paper is an attempt to understand the factors that propell online shopping behavior. It tries to probe the 

shift from traditional brick and mortar framework to virtual shopping.The fastest growing community of online 

shoppers has compelled the traditional marketer to rethink.It endeavors to find whether online shopping is the 

next big idea in the Indian business scene. 
 

Keywords: Online Shopping, Changing Customer Attitudes 

 

I. INTRODUCTION 

 

Online retailing is “a type of electronic commerce used for business to consumer transactions and mail order 

forms of non-shop retailing”Internet marketing (also online marketing) is a form of electronic marketing, limited 

to technical context and thus a tool based definition denoting the use of internet-based technologies only(Web, 

email, internet, extranet) for marketing.In this backdrop, India is witnessing a marked change as online 

shopping. E-commerce has evolved manifold in the two decade post liberalization and globalization. 

Technology as a enabler of better performance and greater reach, has propelled the Indian marketer to stop anf 

redefine strategy for exciting times ahead. Consumer shopping behavior is changing and noone wishes to miss 

the opportunity.An online shopper looks beyond a physical store and catalogue, Review is on the entire 

shopping experience and includes delivery as promised. Price considerations and discounts are a thing of the 

past. International best practices are the order of the day with Indian flavour. Different search engines help the 
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online shopper with comparisons, images, detailed desciptions which enhance and upgrade the shopping 

experience. High speed internet connectivity, increasing number of service providers, computers at home are 

few other reasons for preference of online shopping. Online shopping directory ensure safer transcaction and 

security of consumers. Management, production and administative costs of a brick and mortar outlet can be 

passed on the virtual customer.International players like Alibaba have dominated the biggest market of China, 

with 42 million members, both buyers and suppliers. It provides customer service to Indian Gold supplier 

members.A survey by Internet and Mobile Association of India(IAMAI) in 2008 found that the e-commerce 

industry was Rs. 9210 crores. The annual growth was around 30 percent. Three-fourth of the market was 

dominated by travel portals. The rest were online classifieds, e-tailing and digital downloads. This emerging 

trend in India is in tandem with the work of Philip Kotler, whose theories saw online business as a new segment. 

The online shopper‟s behavior demonstrates few of these characterstics. The emergence of these interesting 

traits and reinforcement happens when patterns emerge. 
 

II. LITERATURE REVIEW 

 

Sheth (1983) concluded that consumers buying decisions are affected by two types of motives - functional and 

non-functional. The functional motives are concerned with the time, shopping place and consumer‟s needs such 

as one-stop shopping to save time, the environment such as free parking place,  cost of products and choice of 

products.. The non-functional motives are more related to culture or social values, such as the brand name. 

Kim and Park (1995) concluded that those consumers who find the Internet to be easily accessible and used, 

spend more time online and search for informationand shop online. Theconsumers,who perceive internet 

information search as easy and more convenient. They also concluded that searching for the online information 

should be easy to help the consumer develop effective search tools which would enhance the perceived 

behavioural control for the consumer online. They stated that the perceived easiness of the Internet is one of the 

determinants consumers regard while deciding for convenience. Further, time saving as one of the attribute of 

internet shopping, is also found to be closely related to information search. Thus, time saving easy access to 

information  and price comparison are three important features of online shopping as the consumer is not 

required to leave his home in order to shop online and at the same time the information search and price 

comparison process is much more available and easy to access. 

Mayer et al. [1995] examined that ability; benevolence and integrity constitute the main elements of 

trustworthiness. Ability refers to skills, competencies and characteristics that a seller has in a specific domain. 

Thus, sellers need to convince buyers of the competence of their companies in the Internet shopping business. 

Benevolence is regarded as the extent to which the seller is perceived by the buyer as wanting to „do well‟. 

Sellers need to convince buyers that they genuinely want to do good things for buyers, rather than just earning 

profit. 

Peterson et al. (1997) reported that it is an early stage in internet development in terms of building an 

appropriate dedicated model of consumer buying behaviour. Thus, decision sequences were believed to be 

influenced by the starting point of the consumer, the relevant market structures and the characteristics of the 

product in question. Consumers' attitude towards online shopping is   significantly affects their actual buying 

behaviour. 
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Todd (1997) proposed attitudes and shopping intention of consumers towards Internet shopping. He gave 

several indicators categorised into four types- the value of the product, shopping experience, quality of service 

offered by the website and the risk perceptions of Internet retail shopping. 

Putrevu and Ratchford (1997) in their findings reported that occasional online shoppers are more brand loyal, 

more size loyal and less price sensitive in the online store. Because they primarily shop offline, they benefit 

more from search in offline stores, and thus show higher price sensitivity in offline stores. 

Bakos (1997) concluded that price sensitivity would be lower online than offline when consumers purchase 

behaviour is more governed by attributes related to quality. 

Putrevu and Ratchford (1997) revealed that time pressure is insignificant factor while doing product search. 

They concluded that consumers who use the Internet occasionally or selectively for their grocery shopping show 

higher brand loyalty, size loyalty and low price sensitivity in the online store. Such consumers visit the online 

store only during special circumstances. 

Maignan and Lukas (1997) in their research report concluded  financial risk associated with online transaction 

and security are two  main reasons which hinders customers  to go for  internet shopping. They further reported 

that customers consider trust to be very low in online transaction than the face-to-face interactions in the 

physical store which negatively influence their online shopping experience. 

Margherio (1998) stated that consumers shop through the Internet because they perceived their choices 

significantly increased. Thus, convenience, better and greater access to products, combined with lower price 

accelerate positive attitude and increase in online purchasing. 

Parasuraman and Zinkhan (2002) stated that consumers evaluate their Internet shopping experiences in terms of 

perceptions regarding product information, form of payment, delivery terms, service offered, risk involved, 

privacy, security, personalization, visual appeal, navigation, entertainment and enjoyment. 

Dabholkar and Bagozzi (2002) in their study concluded that in online shopping, the human interaction with a 

service employee or salesperson is replaced by help-buttons and search features. Therefore, consumers with a 

high “need for interaction” will avoid shopping on the Internet, whereas consumers with a low “need for 

interaction” will seek such options. 

Chau et al. (2002) in their research concluded that users from different countries differ in their perception of the 

use of the Internet, and thus exhibit differences in their user behaviour and general attitude towards it. 

McCloskey and Whiteley (2002) conducted a comparative study on the US and UK consumers. They reported 

that both US and UK consumers have positive attitude towards online shopping. Both groups reportedly 

concluded that e-commerce is convenient and advantageous for the purchase of CDs, books and travel tickets. 

Li and Zhang (2002) in their study reported that ten factors are crucial in determining consumer attitude toward 

online shopping. The ten factors enumerated by them are as follow: external environment, demographics, 

personal characteristics, vendor/service/product characteristics, attitude towards online shopping, intention to 

shop online, online shopping decision making, online purchasing, website quality and consumer satisfaction. 

They concluded that three dependent variables (consumer attitudes, intentions and purchasing behaviour) and 

three independent variables i.e. personal characteristics, vendor/service/product characteristics and website 

quality are most important in decision making. Further more personal characteristics, vendor/service/product 

characteristics, and website quality significantly affect online shopping attitude and consumer behaviour. 
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III. PROBLEM STATEMENT 

 

India is emerging as an important destination in online shopping. This study is undertaken to trace the real 

impact of online shopping on Indian business environment. It seeks to understand the factors that propel growth 

of online business.  

IV. OBJECTIVES 

 

To study online shopping behavior in India. 

To find the factors those contribute to online shopping 

To understand consumer preferences during online shopping 
 

V. METHODOLOGY 

 

a) TOOLS: Qualitative as well as quantitative method of data collection was used. Analysis was done using 

structured Questionnaire method to conclude the paper. 

b) Sample Size: 150 respondents 

c) Sampling Method: Random Sampling 

d) Sampling Place: Mumbai, Maharashtra 
 

VI. FINDINGS & CONCLUSIONS 

 

Most respondents felt that their shopping increases during discount sale offerings. Festival season followed by 

special occasions were times which see a spurt in online shopping.Price and quality of the product are two 

important factors considered while shopping. Further, Indian consumers are found to be less time conscious. 

Shopping is considered as a leisure activity. This shows that Indian consumers are price sensitive and want to 

shop more at fewer prices; quantity holds an edge over quality with Indian consumers. They don‟t mind 

spending more time on shopping. 

Consumer characteristics play an important role in the consumer's decision to shop online. Convenience 

oriented consumer are the most potential online buyer since they value the convenience of shopping at home as 

a large motive for purchase (Swaminathan et al.1999). 

The survey points that the most important source of information is friends and family. They gather information 

from their friends and family members about a particular product. The word of mouth and reference is the 

prominent marketing strategies used by retailers and manufacturers due to such attitude of the Indian consumers. 

Indian consumers also believe in getting the firsthand experience of the product hence gathering information 

from the store and shop attendant is also considered major source of information. Electronic media is rapidly 

gaining importance. Internet is the least recognised source of Information due to lack of awareness and 

infrastructure. Also internet usage is more among educated and english speaking people in India.Zheng (2006) 

also found that the most reliable source of information are as follow: Personal sources i.e. family, friends, 

neighbours etc; Commercial sources i.e. advertising, salespeople, retailers, dealers, packaging, point-of-sale 

displays; Public sources i.e. newspapers, radio, television, consumer organisations, magazines; and experiential 

sources i.e. handling, examining, using the product. 

Majority of the respondents uses internet everyday or alternate day. The various devices used for internet surfing 

are mobile phones, laptops/desktops and Internet cafe.Consumer shows preference for laptops.Some 
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respondents felt that lack of broadband infrastructure and low connectivity serves as a bottleneck for usage of 

internet.  

Han (1996)in his study concluded that the internet usage skill and familiarity with computers can affect 

consumer information search through the internet. Besides the demographic factors, consumer perception of 

“ease of use”, “usefulness”, and “enjoyment” also significantly influences their attitude toward shopping on the 

Internet (Ratchford et al., 2001; Alba and Hutchinson, 1987; Eastin and LaRose, 2000; Marakas et al., 1998; 

Bandura, 1994;Dabholkar and Bagozzi, 2002; Dabholkar, 1996). 

The result of the study showed that social networking sites have gained popularity among the Indian internet 

users. The search engines are fairly used to search data or specific content. Job portals are also fairly surfed in 

search of better career opportunities by Indian internet users. Online shopping sites are the least preferred sites. 

This could be assigned to the reason that penetration of internet banking and credit card is very low in India. 

People are wary of sharing their information with strangers. 

Online shopping in India is still not very evolved. This fact is attributed to number of reasons .One being lack of 

supportive telecom and broadband infrastructure. The growth of E-commerce is directly proportional to the 

broadband and telecom infrastructure. It is well known that there is a direct relation between infrastructure and 

E-commerce.  The second reason is lower penetration of credit card and debit cards. Lack of trust, internet 

frauds, perceived risk, security issues and privacy are the other major reasons for people not shopping online. 

The high failure rate of debit and credit cards transaction adds to woes of consumers.  

Consumer perception of online shopping is affected by many personal traits. The study finds that Indian 

consumer finds internet shopping risky and complicated.  

Lack of trust is one of the most frequently cited reasons for consumers not shopping on the Internet. A high 

level of security and privacy in the online shopping experience has a positive effect on consumer trust, owing to 

the lowered risk involved with exchanging information (Lee and Turban, 2001). 

The study indicates that most of the Indian consumers who uses internet prefer to make utility payments or buy 

tickets online to save time. When it comes to buying a particular product online they choose a product with low 

price like books and CD‟s. Internet frauds or lack of trust could be the reason for buying low price product in 

India. Also, online shopping is a new concept in India hence Indian consumers may be reluctant to this new 

concept. However, easy access, home delivery, cash on delivery and low prices offered by online retailers is 

serving as motivation for Indian costumers. 

Various research findings shows that products such as books, videotapes, CDs, groceries, and flowers, have a 

higher potential to be considered when shopping on the Internet, especially since quality uncertainty in such 

products is virtually absent, and no physical assistance or pre-trial is needed (Grewal et al., 2002; Reibstein, 

1999). On the other hand, personal-care products like perfume and lotion, or products that require personal 

knowledge or experience like computers and cars, are less likely to be considered while shopping online (Elliot 

and Fowell, 2000). 

The consumers purchase decisions are affected by characteristics such as price, touch and feel of the product. 

Transit time, size, customer service are the other characteristics that influence online buying. 

Study by Reibstein (1999) stated that factors such as the need to feel, touch, smell, or try the product, influences 

the consumers‟ attitude toward online shopping. Previous studies also shows that consumers evaluate their 

Internet shopping experiences in terms of perceptions regarding product information, form of payment, delivery 
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terms, service offered, risk involved, privacy, security, personalization, visual appeal, navigation, entertainment 

and enjoyment (Burke, 2002; Parasuraman and Zinkhan, 2002; Math wick et al., 2001). 

The study shows that ease of payment, convenience of website and buying procedure, after sales services and 

building trust can be the motivating factor for online buying. 

Various researchers describes the important features of online shopping as time convenience (Kim & Kim, 

2004; Khatibi, Haque, & Karim, 2006; McKinney, 2004), cheaper price (Chua, Khatibi & Ismail, 2006), wider 

selection (Chua et al., 2006), fun (Parasuraman, Zeithaml, & Malhotra, 2005), homepage and better customer 

service (Shergil and Chen, 2005)It was also found that other important personality attributes are self-efficacy 

(Lin, 2008; Wang, Lin, & Luarn, 2006), trust (Gauzente, 2004; Zhang & Tang, 2006), security (Zailani, Kheng, 

& Fernando, 2008), user‟s experiences, cost (Nysveen, Pedersen, & Thorbjorsen, 2005), computer access and 

site accessibility (Cao and Mokhtarian, 2005) which facilitates online shopping behaviour. 
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ABSTRACT 
The shortest path problem based on the data structure has become one of the hot research topics in graph theory. 

The shortest path problem is the problem of finding a path between two vertices (or nodes) in a graph such that the 

sum of the weights of its constituent edges is minimized. As the basic theory of solving this problem, Dijkstra’s 

algorithm has been widely used in engineering calculations. Aiming at the shortcomings of traditional Dijkstra’s 

algorithm, this paper has proposed an optimization method which has mainly improved the nodes selection of the 

shortest path and data storage structure and organization. Through comparison and analysis, the improved 

algorithm has been obtained, which has reduced the storage space and improved the operational efficiency. 
 

Keywords: Applications, Directed Graph, Dijkstra’s Algorithm, Shortest Path 
 

I. INTRODUCTION 
 

The shortest-route problem determines a route of minimum weight connecting two specified vertices, source and 

destination, in a weight graph (digraph) in a transportation network. A good algorithm used to find the shortest path 

between two known vertices is Dijkstra’s algorithm. 

Dijkstra’s algorithms used for calculating the shortest path, which introduced by the famous Dutch computer 

scientist Edsger W. Dijkstra, was recognized as the best algorithm that can be applied to get the shortest path from 

a node to any other nodes. However, with the development of the computer, the scale of the problems is increasing 

continuously, and meanwhile the use of traditional Dijkstra has increased the space and time complexity. 

Therefore, this paper has proposed the optimization of algorithm based on the data structure, which has very 

important significance for improving the efficiency of solving the shortest path algorithm. 
 

II. DIJKSTRA’S ALGORITHM 
 

Given a graph and a source vertex in graph, find shortest paths from source to all vertices in the given graph. 

We generate a SPT (shortest path tree) with given source as root. We maintain two sets, one set contains vertices 

included in shortest path tree, and other set includes vertices not yet included in shortest path tree. At every step of 

the algorithm, we find a vertex which is in the other set (set of not yet included) and has minimum distance from 

source. 

Below are the detailed steps used in Dijkstra’s algorithm to find the shortest path from a single source vertex to all 

other vertices in the given graph. 
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2.1 Pseudo Code 
 

 
 

III. DRAWBACKS OF THE TRADITIONAL DIJKSTRA’S ALGORITHM: 
 

In network, the traditional Dijkstra’s algorithm has a wide application, but it is not difficult to find that its 

computation has gradually increased with the network increasing in complexity. If directly applied to calculating 

the best path of the urban road network, this algorithm will need a great amount of computation, and cannot 

meet the dynamic needs either. In addition, the adjacency matrix and incidence matrix used in the traditional 

algorithm to store network data will open up a huge storage space to store a large number of invalid OCJ elements 

and 0 elements, which is bound to cause huge waste of run time and can also reduce the computational efficiency in 

Matrix algorithm. 
 

IV. OPTIMIZED DIJKSTRA ALGORITHM: 
 

In view of the problems mentioned above in Dijkstra’s algorithm, the selection is optimized for the shortest path 

node, the data storage and organization in this paper. 
 

4.1. Analysis of Optimization Ideas 
4.1.1 The Selection of the Shortest Path Nodes and Nodes Ranking 
 

In Dijkstra’s algorithm, each node in the network diagram will be changed from unmarked node to the shortest path 

node. This change requires scanning a large number of stored disorder unmarked nodes one by one, so that the 

shortest path of the intermediate node can be achieved. If calculating on the basis of this large amount of data, the 

calculation speed will be certainly affected. Now we can rank the nodes to be scanned according to the label value, 

and it needs only one iteration to obtain the eligible nodes, which increases the computational efficiency 

significantly. Here the heap sort method given by J.W.J Williams is used to select the shortest path node. In 

algorithm optimization, the original sorting nodes are stored disorderly in the one-dimensional array and then was 

ordered by heap sort to be changed into a small group, when all the nodes can be stored according to the structure 

and storage order of complete binary tree. After that, the 0 node stored is the heap element, followed by the left 

subtree and right subtree. The time complexity (log N) is 0 in the heap adjustment process, where N denotes the 

number of nodes to be ranked. Compared to the next shortest path node selection from a list or an array with 

disordered structure, this algorithm can highly improve running speed and reduce running time. 
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4.1.2 Data Storage and Organization 

Storing and organizing mass data by the adjacency matrix needs open uNxN storage space (where N represents the 

number of nodes) for a large sparse graph, which reduces the storage efficiency and computational efficiency 

greatly, so the adjacency list can be used to store the network expansion structure to reduce the storage space. The 

adjacency list is a kind of diagram chain stores structure, in which the node elements can be stored in an array. 
 

4.2. The main idea of the improved Dijkstra algorithm : 
Give an array T [] and two sets S and adjacent, in which T [] stores the nodes to be sorted, S is the collection of 

labelled nodes, and adjacent is the collection of the adjacent points. Under initial conditions, 

T [] = adj [v0], S = {v0} 
First of all, use heap sort to adjust the array T [] into a small heap, take the heap top node which is also the first 

element of the array as the intermediate nodes, and then add it into the labeled nodes collection S; Then compare 

the difference sets indicated collection (adj [current] -S) with the current shortest path of any node Vi in the 

changed current collection of adjacent nodes; Then find the difference set between the unit set of adjacent nodes of 

all nodes in the S collection and S (denoted as U adj [S] - S), put these nodes into the array T in order, cover the 

node in the original array, and place a counter i to record the number of nodes. 

At last, adjust the first i elements in the array into a small heap based on the shortest path value, and take heap top 

as the next shortest path node and deposit it into S collection. Repeat this iterative cycle, until all the nodes are 

stored into the S collection. Now calculate the shortest path D [V] from the starting node v0 to any other node in 

the graph G according to the Dijkstra algorithm based on data structure, in which the storage structure selected in 

the graph G is the adjacent list. 
 

V. PSEUDO CODE 
 

#define n 1000 

Void Dijkstra (Mgraph G, int V0,int T[ ] ,int D[ ] ,) 

{ 

int i = 0,j, F[n] , T[n] ,p, k; 

for ( i = 0; i < GVexnum; i + + ) 

{F[i] = 0;D [i] = INFNITE; T[V] = 0; } 

for (p = Gvextices[0]. firstarc; p; p = p - > nextarc) 

{K = p-> adjvex;D [k] = p-> info; T[i] =D [k] , i + + ; } F[0] = l;D [0] = 0; 

for ( j = l;j < GVexnum;j + +) 

{HeapAdjust (T[n] , i) ; 

HeapMin (T, current, distance, path); F[current] = 1; } 

for (p = Gvextices[ current ]. firstarc; p; p = p-> nextarc) 

{ K = p-> adjvex; 

If( ! F[k]&& D[current] + (p-> info) <D [k] ) D [k] =D [current] + (p-> info) ; 

SearchAdj (S, T[n] , i) ; 

} } 
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VI. ANALYSIS 
 

From above it is clear that the improved Dijkstra’s algorithm not only effectively improves the calculations and 

running efficiency, but also greatly reduces the number of path in analyzing the shortest path. 

The traditional algorithm shows an increasing tendency, while the improved algorithm is not the case. In the early 

stage of the running, the search path of improved Dijkstra’s algorithm shows an increasing tendency, but at the 

latter stage of reaching the end path, it greatly reduced the number of stored paths, while at the end of the 

algorithm, the path stored in the memory is only 1 that is the shortest path. Therefore, the improved algorithm 

releases the storage space, reduces data redundancy, and improves the running time and efficiency. 
 

VII. EXAMPLE APPLICATION BUILT USING DEV C++ 
 

AIM: Program to find the estimated delivery time of a shipment from a source city to a destination city in a city 

graph network. 

The program takes as input a file which contains the city names and the distance between them in format as shown 

and the source and destination cities of the shipment. 

By Dijkstra’s algorithm, the program calculates the shortest path between the 2 cities in the network and displays 

the shortest distance, the estimated delivery time and the route to be taken to achieve the same. 
 

 
Figure 1 Graphic Window Representing the Output after Compilation of the Above Example 

 
Figure 2 Text Window Comprising of Values for the Above Example that are Arbitrarily Chosen 
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Figure 3.  Graphic Window Showing Arbitrary Distance Values 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 Text Window Showing Arbitrary Distance Values 
 

VIII.   CONCLUSION 
 

This paper mainly studied the application of the shortest path algorithm based on the data structure, and proposed 

the improved Dijkstra’s algorithm, which optimized selection of the shortest path node and data storage structure 

and organization. Studies showed that, compared with the traditional Dijkstra’s algorithm, the optimized Dijkstra’s 

algorithm which has optimized the space complexity, time complexity and storage combination reduced the storage 



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                       ISBN: 978-81-931039-3-7 

1910 | P a g e  

space, reduced data redundancy and greatly improved the running rate. It was clearly showed that the optimized 

algorithm is more applicable to calculate the shortest path. 
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ABSTRACT 

Ever imagine of a huge gigantic building size robot that looks like a human which have immense power of lifting 

and destroying anything that comes into his way. Well, all of us have a picture comes into our mind, the gift of 

science fiction movies i.e. the transformers. In this paper we are trying to make the concept of transformers real. In 

this context, the transformers in almost every science fiction movies perform two basic functions, one is having huge 

amount of power, and secondly it can transform into any shape and size. To provide our transformer immense 

power we use the power of present engineering, the hydraulics. Using the technology of hydraulics our robots can 

lift or crush anything of any size that comes into his way.  Now the question that arises is how our robot can 

transform into any shape and size so quickly and without using mechanics. The answer resides in the latest 

technology in the field of electronics i.e. Claytronics.  

Keywords : Claytronics., Transformers, Hydraulics & Robot 

 

I INTRODUCTION 

From the past few decades, science fiction movies have given us a lot of thrilling and innovative that could fantasize 

our world. From the mighty invisible cloak to the all time favorite time machine, these science fiction movies can go 

beyond our thinking and produce something that can make our day. Transformers, one of the best series in the 

history of science fiction world have reached to a higher level of thrill and excitement. These huge gigantic robots 

can roam around the city, lift heavy objects like a tiny pebble and wipe it away in the air, and can transform into any 

shape depending on the situation. Now the question that arises out of everybody’s mind is how can the human 

civilization ever be able to construct these giant robots known as transformers? 

II WHAT DOES TRANSFORMERS MEAN TO US? 

According to a little research, the transformer that today’s humanity dreams of can have three basic properties that 

enables them to stand on our expectations: 

1. It should have enormous power so that it can lift any heavy objects easily and made them fly. 

2. It should be unlimitedly shape shifting i.e. transforming into any desired shape. 

3. It should be stealthy i.e. passing through every hurdle easily and secretly. 
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POWER 

The basic design of our transformer should be a big giant structured robot with enormous amount of power. The first 

thing that can come into our mind while imaging such a thing is really huge amount of steel or iron. Despite using 

these heavy duty metals, let’s make it much simpler and more practical. Let us use the concept of hydraulics. [1] 

We are trying to build a huge building sized transformer with such a great power that it can lift very heavy metal 

objects easily. The latest technology that is very useful in doing this is hydraulics. This hydraulics mechanism is 

very simple. The whole apparatus comprises of an incompressible liquid which is some sort of oil. When one piston 

is pushed with some force, due to the incompressible liquid, the piston in pulled upward by a more greater force 

resulting in the more powerful weapon. 

 

Fig1. Hydraulics Mechanism 

The force by which the piston lifts more weight can be easily calculated : The diameter of first piston is 2 inch, i.e. 

its area is  which is equal to 3.14 while the area of the other cylinder with diameter 6 inch is 28.26. This 

means the other cylinder will convert the force applied to the first cylinder 9 times more in upward direction.[2] So 

if a force of 100 lbs is applied to first piston the other piston will get a force of 900 lbs sufficient to lift itself along 

with some heavy metals. This concept of hydraulics is being applied to huge hydraulics crane which is used to load, 

dump or crush very huge objects like cars etc. Moreover this technology can be used to build the external structure 

of our transformer very strong. This consists of two huge arms that are working on the hydraulics technology similar 

to the crane’s grabber. Then we can have a big cooling system that can act as the body of our transformer. 
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The first look at the simulation of our transformer prototype made it look good but not the best. We have hit a 

problem. The various joints in our transformer make it move and act like a human but do they made our transformer 

perform the most basic function that the industry wants them to do i.e. transform themselves into any shape. I don’t 

think so. These huge gigantic robots are so bulky that they can’t change their shape so easily when someone is 

controlling them or if they are autonomous. But as every problem has a solution this one also has one.  

SHAPE SHIFTERS 

We are trying to build the most thrilling and exciting creature produced by science fiction, the transformers. Until 

now we are able to provide our transformer an enormous amount of power, but it lacks the shape shifting ability. To 

have this we have to draw our attention to the Carnegie Mellon University located in Pittsburg. The researchers at 

Carnegie Mellon University have already taken an initiative to make this dream come true. They have something 

that can easily transform shape, can move any surface with no surface limitations. They named it programmable 

matter.[4] 

 

 

 

 

 

 

 

 

Fig 3. Catom and claytronics technology 

A Programmable matter is defined as the group of tiny modular robots that are some centimeter is size. The 

interesting aspect about these robots is that they can communicate with each other by sort of sensors. Each unit of 

the programmable matter is known as catom or claytronics atom. Each catom is a self modularizing robot which 

consists of a computer in itself. They can move, communicate and interact with each other making a self dependent 

robot. Further if one of the units in this ensemble is defective there is no problem with the whole ensemble. The 

defected catom is just to be removed and the whole unit is working as before.  

Despite of its huge success in the electronics industry, the researchers are trying to take the technology a one step 

further. They are trying to build such robots out of these catoms such that the robot will disassemble into many units 

and reassemble itself according to a whole different desired shape. At the current stage of design, claytronics 

hardware operates from macro scale designs with devices that are much larger than the tiny modular robots that set 

the goals of this engineering research.[5]  
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Depicts an arrangement of two catoms in which some electrodes are embedded along the surface of the catoms. 

Through capacitive coupling, an AC signal is generated on the coupling electrodes of the tube, which is then 

converted to DC power by the CMOS chip that is, embed manually in the centre of each catom. The powered chip 

then generates voltage on the actuation electrodes sequentially, creating electric fields that push the tube forward. [7] 

 

 

 

 
 
 
 
 

Fig4. The locomotion mechanism and torque vs. no. of electrode graph in the catoms 
 

The force generated by the electrostatic plates is a function of catom diameter, electrode size and spacing, and 

applied voltage. In designing a catom of a specified size (in this case 0.7 millimeters diameter), the force generated 

at a fixed voltage is first calculated as a function of the number of electrodes resulting in the plot.Based on the plot, 

the optimal number of electrodes for a 0.7 millimeter diameter sphere is 43, or roughly one electrode every 8–9 

degrees. Using this electrode count, the voltage required to move the catom vertically against gravity (assuming the 

catom has 1/13 the density of water) is approximately 94 volts.[8] This voltage decreases with the catom diameter 

because as the catom scales down in size, the torque required by the catom to move against gravity, decreases faster 

than the torque generated by the electrostatic force. For a catom with a 0.5 millimeter diameter the required voltage 

is 60 volts. This then suggests that the smaller the catom, the better it is. 

 
 
 

 

 

 

 

Fig5. The graphical representation of catoms in the ensemble 

III CONCLUSION 

The technology around us is advancing very rapidly with passing of time. The time is not far enough when we will 

see humanoid robots performing human functions and helping us in many fields. As we know many people often 

lose their lives while protecting us from the enemy on the borders. To prevent this we have to have something that is 

more powerful, gigantic and autonomous that can take place of our soldiers and help preventing any war like 

situation. This could save many lives of soldiers and army men. We would be able to communicate with them, give 
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them instructions even control them without risking our own lives. The claytronics technology has made this dream 

nearly possible. This is the remarkable revolution in the field of electronics and computers and surely will affect our 

lives in the distant future.     
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