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ABSTRACT 

Data Mart is emerging as one of the hottest areas of growth in 

global business and the critical components and tool for 

business intelligence. A data mart is a local data warehouse 

used for storing business oriented information for future 

analysis and decision-making. In business scenarios, where 

some of the data are fuzzy, it may be effective to construct a 

warehouse that can strengthen the analysis of fuzzy data.   

This paper presents a Fuzzy Data Mart model that imparts the 

exile interface to the users and also extends the DWs for 

storing and managing the fuzzy data along with the crisp data 

records. We have proposed, an algorithm to design data mart, 

which improves the decision making processes. To do so, we 

use Extraction, Transformation and Load (ETL) tools for 

better performance. In addition to that, the membership 

function of fuzzy is used for summarization.  

Key Fields: Data Mart, Data repository, ETL, Fuzzy logic, 

aggregation, summarization and decision making.  

1. INTRODUCTION 

This paper proposes the model of a fuzzy data mart, which 

allows integration of fuzzy concepts directly into the data 

warehouse model. By using this approach, the concept of 

summarizability   is not affected in dimensions, as the fuzzy 

concepts are rolled out in a meta-table structure. But a data 

mart collects data on a specific subject area such as sales or 

production or customer information. It can be a subset of 

company data warehouse and it is proposed to meet the 

desires of a single department.  An operational data store 

(ODS) is an updatable set of integrated data used for 

enterprise-wide strategic decision making. It consists of live 

data, not snapshots, and has least history retained. The most 

significant profit of data mart is a single view of data, whose 

result is more accurate information and it enables better 

decision making. A data mart is a persistent physical store of 

operational and aggregated data statistically processed data 

that supports businesspeople in making decisions based 

primarily on analyses of past activities and results. A data 

mart contains a predefined subset of enterprise data organized 

for rapid analysis and reporting. In this paper we have 

proposed a new algorithm (named as quick algorithm) for 

fuzzy data mart in order to improve the decision making  in 

sales department in a company. 

Section 2 of this paper deals with related work done in the 

data mart, fuzzy and ETL. Section 3, explains the steps of 

proposed work to build fuzzy data mart, in section 4, 

Experimental analysis  and result are given, and finally, 

section 5 presents a conclusion of this paper. 

 

2. RELATED WORKS 

Different approaches for the integration of fuzzy concepts in 

data warehouses have been proposed. However, if fuzzy 

concepts are not normalized in such approaches, inconsistent 

results on aggregation may be produced and can harm the 

concept of summarizability [1]. A data warehouse gives a set 

of numeric values (called facts) that are based on a set of input 

values in the form of dimensions [2].  It [3] introduces fuzzy 

concepts in the highest granularity of dimensions [Delgado et. 

al]. Over the years data warehouse technology has been used 

for analysis and decision making in enterprises [4].  Fuzzy 

dimensions are introduced in which a dimension attribute is 

composed of a fuzzy concept [5].  Numeric values of a 

classical data warehouse can be difficult to understand for 

business users, or may be interpreted incorrectly. Therefore, 

for a more accurate interpretation of numeric values, business 

users require an interpretation in meaningful non-numeric 

terms. However, if the transition between terms is crisp, true 

values cannot be measured and smooth, transition between 

classes cannot take place [6]. To address this problem, fuzzy 

concepts as linguistic variables can be integrated with a data 

warehouse for the interpretation of numeric values [7]. A data 

mart contains data from a particular business area and 

multiple data – marts can form a data warehouse. The 

following are the reasons for building a data mart[8]. 

Easy access to frequently needed data 

 creates collective view by a group of users 

 improves end-user response time 

 provides ease of creation 

 brings about lower cost than implementing a full 

Data warehouse 

 Data Mart can hold information which addresses both 

strategic and tactical information needs and provides 

information which allows key operating functions to 

effectively manage performance. It unifies information from 

various databases into a single database.  

Extract, Transform and Load (ETL): 

All tables except the reference table are transferred to the Data 

Mart using an ETL process [9]. Extraction is the process of 

reading data from a specified source database and extracting a 

desired subset of data. Transformation is the transformation 

phase which applies a series of rules or functions to the 

extracted data to derive the data to be loaded.  

Three types of transformations  are used, namely, Subsets of 

tables, Formatting Data and Primary Keys and Indexes. 

Subsets are created to remove personally identifiable 
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information so that users with lower level access can query 

the data and split the tables into smaller subsets to expedite 

queries. ICD9 codes are transformed into the industry 

standard format. Primary keys are created to ensure 

uniqueness within a table and to facilitate the joining of 

tables. Indexes are created to expedite queries. Loading is the 

process of writing the data into the target database. 

The ETL process[10] includes designing a target, mapping 

sources to target, extracting data from sources, transforming 

data for the target, scheduling and monitoring processes, and 

managing the over all BI environment. This ETL Tool is used 

to simplify the process of migrating data, standardize the 

method of data migration, store all data transformation 

logic/rules as Meta data which enable the users, managers and 

architects to understand, review, and modify the various 

interfaces and reduce the cost and effort associated with 

building interfaces. The purpose of using ETL Tools is to save 

time and make the whole process more reliable. Weaknesses 

of traditional Extract, Transform and Load (ETL) tools’ 

architecture of its openness and repeated developments are 

analyzed and proposes a three-layer architecture based on 

metadata. That makes ETL process more efficient, multi 

purposeful and flexible. Through intensive studies of ETL 

theory, the drilling data warehouse ETL tools were designed 

and implemented [18]. The ETL tools are customized to 

provide the functionality to meet the enterprise requirements. 

Hence, many of them choose to build their own data 

warehouse themselves. To reduce the risk and framework for 

building a data warehouse can be used. This approach 

involves less time, cost, and risk than building your own data 

warehouse (Guerra et al., 2007). A framework can be 

customized to meet certain requirements. Therefore, obtaining 

a framework is the safety approach as it acts as a guide 

throughout the building process to compare and build the data 

warehouse from a scratch. Fuzzy sets are one proposed for 

managing vagueness and   can be used to help make analyses, 

perhaps ironically, less fuzzy because vagueness is managed 

formally [16]. The membership function is the fundamental 

quantity [18] necessary to use fuzzy sets.  [17] Aims at the 

problem of measuring the steam consumption in the Dyeing 

process. A multiple neutral network soft sensing modeling of 

Dyeing steam consumption based on adaptive fuzzy C-Means 

clustering (FCM) is presented. That method is used for 

separating a whole real-time training data set into several 

clusters with different centers, and the clustering centers can 

be modified by an adaptive fuzzy clustering algorithm. Each 

sub-set is trained by radial base function networks (RBFN), 

then by combining the outputs of sub models to obtain the 

final result. After designing the basic scheme of data mart, by 

using this approach, the concept of summarizability [11] is not 

affected in dimensions as fuzzy concept are rolled out in a 

Meta table structure. The ETL [12] are used to extract the 

business oriented data from the organization’s transaction 

oriented operational database and load into the data mart.  

However the decision making [13] plays a vital role in 

business in order to earn more profit. Fuzzy membership logic 

uses the whole interval between 0 and 1 to describe human 

reasoning. Petrovic states that fuzzy logic can be used to 

improve decision making and this can be used to meet the 

multi-objectives of put-away activity in warehouse 

operation[14]. The rules use the input membership values [15] 

as weighing factors to determine their influence on the fuzzy 

output sets of the final output conclusion. Once the functions 

are inferred, scaled, and combined, they are defuzzified into a 

crisp output which drives the system. 

3. PROPOSED WORK 
Step I: 

Input the data from heterogeneous source, which it may 

appear with mal value and redundancy and null. 

Table:1 

Icode Name Quantity Price Place 

223 Paper 289 25 Erode 

222 Pen 500 20 Trichy 

A11 Marker 100 5 Dindigul 

223 Paper 289 25 Erode 

223 Sketch 100 20 Theni 

113 Sharpener 300 5 Madurai 

1A9 Scale 110 10 Madurai 

555 Color 

pencil 

700 20 Dindigul 

61C Painting 

box 

200 Null Chennai 

210 Grinder 100 10 Kovai 

Null Book 300 50 Madurai 

414 Brown 

cover 

1000 5 Dindigul 

523 Reynolds 700 15 Theni 

127 Null 100 10 Erode 

113 Sharpener 100 20 Kovai 

Step 2: 

 Block diagram of pre-processing stage 

 

 

 

 

 

After preprocessing, 

Table 2. 

ICode Name Quantity Price Places 

222 Pen 500 20 Trichy 

223 Sketch 100 20 Theni 

555 Color pencil 700 20 Dindigul 

414 Brown 

cover  

1000 5 Dindigul 

523 Reynolds 700 15 Theni 

113 Sharpener 100 20 Kovai 

 

Form Table with 

membership 

values 

Store 

Information at 

Single Location 

Identify the 

Attributes 

Form Fuzzy sets 

different 

attributes 
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After  preprocessing, data  looks like 

Figure.1. 

           

 

Step 3: 

  Based on step 2, create a fact table which is also set 

the dimension of the source and put the chart aggregates.  

 Fact table                                       Dimension Table 

  

 

 

 

 

 

 

 

   

 

 

 

 After aggregation, extract the data from the source and apply 

the transformation.    Then load into the data mart. 

Step 4: 

 Calculate to fuzzy membership µij using Quantity. 
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Rule 1: if S is less then Q is low. 

Rule 2: if S is medium then Q is average. 

Rule 3: if S is more then Q is high. 

Assign the value 1 to 0 for the highest priority data to least 

priority data in order to build an intelligent data mart. This 

shown by following figure 

 

 

Figure.2. Shows fuzzy membership assigned to the 

products. 

 

 

 This paper proposes a Fuzzy data Mart, for sales department 

that allows integration of ETL and fuzzy concept into the data 

mart. Data come from different business systems. They should 

be initially extracted from raw data of various data sources of 

systems, then after a serial of filtering   and converting, and 

finally be loaded to data warehouse. The membership function 

is a graphical representation of the magnitude of participation 

of each input. It associates a weighing with each of the inputs 

that are processed, defines functional overlap between inputs, 

and ultimately determines an output response.  

4. Experimental Analysis and Results: 

This experiment is implemented by using Operation Research 

technique (Assignment problem). Here, the quantity of item 

and places are taken into the account. The result of 

assignment problem shows that, the I1 is assigned to P3, I2 to 

P1, I3 to P4, I4 to P6, I5 to P2 and        I6 to P5. 

Histogram analysis 

The result of assignment problem is given in the form of 

histogram analysis. 

Table 3: 

Before   the membership of Fuzzy value: 

Quantity of sales No of Places 

10 7 

20 6 

30 7 

40 6 

50 6 

60 4 

0 

500 

1000 

1500 

I1 I2 I3 I4 I5 I6 

222 223 555 414 523 113 

Quantity 

Quantity 

0 
0.2 
0.4 
0.6 
0.8 

1 
1.2 

I1 I2 I3 I4 I5 I6 

222 223 555 414 523 113 

Quantity (Fuzzy) 

Quantity 
(Fuzzy) 

Price Item 

Pk I Code 

      I name 

       Price 

Quantity 

Fk I code 

     I Name 

     Quantity 

PK   I Code 

       I Name 

       Quantity 

       Price 
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Table 4:After the fuzzy membership values: 

Quantity of sales No of Places 

 

Fuzzy 

              10 7 .1666 

20 6 .3333 

30 7 .5000 

40 6 .6666 

50 6 .8333 

60 4 1 

 

 

5. Conclusion 

These sales fuzzy Data Mart provides a consistent means of 

business rules, information availability, consistent business 

views and sales item windows. This proposed work is 

implemented in a linear programming problem through an 

assignment problem in terms of quantity. Its application 

potential in general and business environments in particular, 

leads to decision support and analysis. The work presented in 

this paper is aimed at exploring an   effective decision making 

in sales promotion. 
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