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Abstract— Sampling and feature selection can be used to 

decrease computation time and hence minimizing intrusion 

detection time. This paper aims to give the overview of 

feature selection algorithm on the basis of The Technique 

for Order of Preference by Similarity to Ideal Solution 

(TOPSIS). TOPSIS is used to suggest one or more choice(s) 

among some alternatives, having many attributes. TOPSIS 

models provide a straightforward way in which to classify 

data with any number of independent variables and 

observations. Total ten feature selection techniques have 

been used for the analysis of KDD network dataset. TOPSIS 

has received much interest from researchers and 

practitioners. The global interest in the TOPSIS method has 

exponentially grown, which we wish to document in this 

paper. This paper provides a literature survey on TOPSIS 

methodologies and applications. 
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I. INTRODUCTION 

Computer network is growing day by day and on each 

passing moment billions of packets travel across any point 

on the Internet which is a large network of networks. These 

networks became backbone of economy and hence any 

attack on them may financially harm any company, 

organization or even countries. Intrusion detection systems 

(IDS) have to process millions of packets with many 

features, which delay the detection of anomalies. Sampling 

and feature selection may be used to reduce computation 

time and hence minimizing intrusion detection time [1]. This 

paper aims to suggest some feature selection algorithm on 

the basis of the Technique for Order of Preference by 

Similarity to Ideal Solution (TOPSIS).   

The overall approach is to begin with a set of data, 

which, in traditional data mining practice, is divided into 

training and test sets. Data may consist of continuous or 

binary numeric data, with the outcome variable being 

binary. A training data set is used to identify maximum and 

minimum measures for each attribute. The training set then 

is standardized over the range of 0 to 1, with 0 reflecting the 

worst measure and 1 the best measure over each attribute. 

Then, relative weight importance is obtained by regression 

over the standardized data in order to explain outcome 

performance in the training data set [2].   

II. TOPSIS ALGORITHM 

TOPSIS, developed by Hwang and Yoon in 1981, is a 

simple ranking method in conception and application. The 

standard TOPSIS method attempts to choose alternatives 

that simultaneously have the shortest distance from the 

positive ideal solution and the farthest distance from the 

negative-ideal solution. The positive ideal solution 

maximizes the benefit criteria and minimizes the cost 

criteria, whereas the negative ideal solution maximizes the 

cost criteria and minimizes the benefit criteria. TOPSIS 

makes full use of attribute information, provides a cardinal 

ranking of alternatives, and does not require attribute 

preferences to be independent. To apply this technique, 

attribute values must be numeric, monotonically increasing 

or decreasing, and have commensurable units [3].  

Fig. 1 presents the stepwise procedure of 

Hwangand Yoon (1981) for implementing TOPSIS. After 

forming an initial decision matrix, the procedure starts by 

normalizing the decision matrix. This is followed by 

building the weighted normalized decision matrix in Step 2, 

determining the positive and negative ideal solutions in Step 

3, and calculating the separation measures for each 

alternative in Step 4. The procedure ends by computing the 

relative closeness coefficient. The set of alternatives (or 

candidates) can be ranked according to the descending order 

of the closeness coefficient [4].   

 
Fig. 1: Stepwise process for performing TOPSIS 

methodology 

III. FUZZY TOPSIS MODEL 

Raoot and Rakshit [5] have proposed a construction-type 

layout design heuristic based on fuzzy set theory. A 

linguistic variable was used to model various qualitative 

design criteria and then to determine the closeness 

relationship among departments. The resulting closeness 

relationship matrix was used to construct a layout design. 

This approach allowed, in a qualitative manner, for the 

systematic treatment of uncertainty due to fuzziness. The 

present study explored the use of fuzzy TOPSIS in solving a 

layout design problem. 



An Impression TOPSIS Method in Data Mining System 

 (IJSRD/Vol. 4/Issue 07/2016/240) 

 

 All rights reserved by www.ijsrd.com 1008 

The decision makers use the linguistic variables to 

evaluate the importance of attributes and the ratings of 

alternatives with respect to various attributes. The present 

study has only precise values for the performance ratings 

and for the attribute weights. In order to illustrate the idea of 

fuzzy MACD, we deliberately transform the existing precise 

values to five-levels, fuzzy linguistic variables-very low 

(VL), low (L), medium (M), high (H) and very high (VH). 

The purpose of the transformation process has two folds as: 

(i) to illustrate the proposed fuzzy TOPSIS method and (ii) 

to benchmark the empirical results with other precise value 

methods in the later analysis [6]. 

It is often difficult for a decision-maker to assign a 

precise performance rating to an alternative for the attributes 

under consideration. The merit of using a fuzzy approach is 

to assign the relative importance of attributes using fuzzy 

numbers instead of precise numbers. This section extends 

the TOPSIS to the fuzzy environment [7]. This method is 

particularly suitable for solving the group decision-making 

problem under fuzzy environment. 

 
Fig. 2: Stages of Fuzzy TOPSIS Model 

IV. APPLICATION OF TOPSIS METHOD 

This broad range of real-world applications for the TOPSIS 

method imposed a strong inspiration for categorizing 

applications across different fields and exact sub-areas. To 

show similarities and differences, 266 papers were 

categorized into nine areas: (1) Supply Chain Management 

and Logistics, (2) Design, Engineering and Manufacturing 

Systems, (3) Business and Marketing Management, (4) 

Health, Safety and Environment Management, (5) Human 

Resources Management, (6) Energy Management, (7) 

Chemical Engineering, (8) Water Resources Management, 

and (9) Other topics. For those papers that fall into more 

than one category, the best possible choice was selected 

based on the target audience as defined by the paper’s 

objective [8]. This ensures that no duplication existed in our 

classification scheme. The last area covers papers published 

in fields such as Medicine, Agriculture, Education, Design, 

Government, and Sports. Table 1 shows the number of 

papers and their respective percentages in each application 

area. The top 2 categories – ‘‘Supply Chain Management 

and Logistics’’ and ‘‘Design, Engineering and 

Manufacturing Systems’’ – contain over 50% of the total 

published applications. Few applications have been devoted 

to ‘‘Chemical Engineering’’ or ‘‘Water Resources 

Management’’ [4]. 

Areas Numbers 
Percentage 

(%) 

Supply Chain Management and 

Logistics 
74 27.5 

Design, Engineering and 

Manufacturing Systems 
62 23 

Business and Marketing 

Management 
33 12.3 

Health, Safety and Environment 

Management 
28 10.4 

Human Resources Management 24 8.9 

Energy Management 14 5.2 

Chemical Engineering 7 2.6 

Water Resources Management 7 2.6 

Other topics 20 7.4 

Total 269 100 

Table 1: Distribution of papers by application areas 

V. CONCLUSION 

TOPSIS is attractive in that it follows automatic machine 

learning principles. TOPSIS originally was presented in the 

context of multiple criteria decision making, where the 

relative importance decision maker preference was a factor 

and subjective weights were input. In data mining 

applications presented here, the weights are obtained from 

data, removing the subjective element. Weights here reflect 

how much each independent variable contributes to the best 

ordinary least squares fit to data. Data standardization 

removes differences in scale across independent variables. 

Thus, TOPSIS models provide a straightforward way in 

which to classify data with any number of independent 

variables and observations. TOPSIS method is used in many 

applications like Banking, performance evaluation, safety 

assessment and other multi criteria domains. This paper 

gives the details TOPSIS and Fuzzy TOPSIS Model used in 

data mining system. 
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