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Abstract 

 

Now a day, bigger or even smaller organizations rely more on database applications to maintain their data. These databases are 

referred to as the operational data and are responsible for daily transactions. However, there is a need for storage of historical data 

so that the decision making activities becomes easy. To store the historical data the data ware house is used. The concept of data 

warehousing include the tools and techniques related to extract data collected from different sources and required in decision 

support systems. In order to extract data from the data warehouse the procedure named Data Mining is used. Data mining applies 

set of algorithms and procedures to the data warehouse to extract information stored in larger data warehouse. Moreover, Data 

mining techniques are applied by Data Mining Query Language (DMQL), that is actually based on Structured Query Language 

(SQL). DMQL provides the commands for the procedure of data mining. This paper includes the description about the different 

concepts related to the data warehousing and data mining. This paper also enlists some of the feature or methods of using the data 

warehouse or data mining. Moreover, this study also includes the study of short slices of data warehouse known as “Data Marts”. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Information is the precious resource to every enterprise. This resource has to be stored in an efficient manner, so that it will become 

easily attainable, whenever requirement to this resource arise. However, when data is available in bulk quantity, information 

extraction becomes difficult or next to impossible from such a huge amount of data. This is so because bulk data may include 

mixture of transactional data, or some historical data. At the time of information extraction we have to differentiate between 

historical or transactional data, according to the requirement. Transactional data include the entries related to operational activities 

that help in checking the current status of the database. Historical data comprises detailed description of the production data that 

helps in decision making. An operational database is designed to deal with transactional data whereas, a Data Warehouse is a kind 

of database that is designed to support decision making in an organization. Moreover, descriptive data from the production database 

is copied to the data warehouse, so that the information extraction for the decision making process can be performed without 

disturbing the production database. Data Mining refers to the non-trivial process of the information extraction from the data 

warehouse. Data mining is the process appropriately known as “Knowledge Mining”. 

II. DATA WAREHOUSE STRUCTURE 

Data warehousing is a collection of decision support technologies, aimed at enabling the knowledge worker (executive, manager, 

and analyst) to make better and faster decisions [1]. A Data Warehouse (DW) is defined as “a subject-oriented, integrated, time-

variant, non-volatile collection of data in support of management’s decision-making process” [2][3].The establishing process of 

data warehouse involves the series of steps. These steps include data integration, data cleansing, and data consolidation. Data 

integration refers to the process of amalgamation of data from disparate sources. Data cleansing or data scrubbing refers to approach 

of amending inconsistent or incorrect data from the database. Data consolidation refers to the summarization of the large volume 

of data. A data warehouse can be defined as a collection of technologies related to decision support activities that are aimed to 

enabling the executives of the organizations to make decisions in an efficient manner. The reason behind the establishment of the 

data warehouse is to improve the qualitative information in the organizations. 

 
Fig. 1: Structure of Data WarehouseOperational Database 
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 Operational Database 

Operational database consists of records that are required to complete daily transactions. Operational databases are also called 

Online Transaction Processing System (OLTP). OLTP system maintains dynamic data in real-time systems. 

 Flat Files 

Flat files are the files of database that does not contains the record in a structured form. These files can have fixed number of field 

stored in them. Fields of these files may have limited formatting. These files may also include the external database files that are 

required to create the data warehouse. 

 Data Cleansing 

Data cleansing refers to the procedure of removing or detaching erroneous records from the database. After Cleansing, the result 

would be a data set that will be compatible with the other similar data sets.  

 Data Reformatting 

Data reformatting is applied onto formatted the procedure of arrangement of information to the preset specification after cleansing 

process. Data reformatting helps to display data in the form that can be understandable by the user. 

 Data Marts 

Data mart contains the subset of large amount of data stored in a data warehouse. Data marts are oriented to specific group of users 

in an organization. They can be referred to as small slices of data warehouse. Data marts are required to improve the response time 

for the user that requires some specific amount of data. Data marts are just like database, but its scope is limited to the small group 

of users. The data marts can collect data from different sources. According to different data sources for the data mart, these are 

divided into different types. 

 
Fig. 2: Types of Data Mart 

 

1) Dependent Data Mart: Dependent data mart allows an organization to unify its data in one data warehouse. It leads to the 

centralization of the data. Moreover, centralization leads to the process of extraction of information from huge amount of data 

becomes simplified, as formatted and summarized data have been already loaded to the centralized data warehouse. 

2) Independent Data Mart: An independent data mart is created without taking any reference data from the centralized data 

warehouse. This could be sensible to the smaller group of an organization. Moreover, by independent data mart extraction of 

information becomes very easy, as compared to dependent data mart. The sources of data for independent data mart are likely 

to be fewer and the amount of data associated with data mart in this case is very lesser. 

3) Hybrid Data Mart: A hybrid data mart provides the facility to the organization to combine input of data from different sources, 

other than data warehouse. It usually used to achieve the high performance, availability of data at lowest communication cost 

relevant to specific department. 

 Data Warehouse 

Data warehouse consists of collection of data that supports decision making process. It is subject oriented, integrated and consistent 

and is non-volatile. Data warehouse is like a store house of information collected from different sources that are stored under a 

unified schema. 

 Data Mining 

Data mining is the activity of exploring and analyzing data from the large data warehouse. Data mining can be done manually by 

dividing data from the data warehouse. This step repeats until the required patter extracted from the data. Data mining is the process 

of exploration and analysis, by automatic or semiautomatic means, of large quantities of data in order to discover meaningful 

patterns and rules [4]. 
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III. FEATURES OF DATA WAREHOUSE 

 Subject Oriented 

A data warehouse is designed to cover the major subjects like producer, consumer, artifacts and sales. Data warehouse concentrate 

on extraction, modeling and analysis of data for decision makers like mangers or CEOs or other high executive officer. Data 

warehouse includes data that is summarized and it excludes the irrelevant data that is not required for decision making activities. 

 Integrated 

A data warehouse is established by integrating data from multiple heterogeneous sources, relational databases, flat files or online 

transaction records. Data integration enclose around different sources like discovery of data, data cleansing, encoding structures 

attribute measure and so on. 

 Time Variant 

Data in the data warehouse is stored to provide the historical data. This data is very useful in decision making activities like profit 

analysis, calculating budget of the organization or making reports for the analyzing the growth of the organizations. 

 Non-Volatile 

Data warehouse is always stored physically separate from the transaction data. Due to this reason, data warehouse does not require 

the transaction processing, recovery mechanism. It only includes the operation of loading and extraction of data. It is basically 

non-volatile in nature. It does not lose its data even after long time interval. 

 Accessible 

The main feature of data warehouse is to provide access of the information to the users whenever it is required by them. 

 Process Oriented 

Data warehouse is the process of delivery of information that is required by the user in timely manner. Its process of maintenance 

is ongoing and iterative in nature.    

IV. TYPES OF DATA WAREHOUSE 

 

There different types of data warehouse. Such as  

 Real Time Data Warehouse 

Real time data warehouse is updated every time operational database performs a transaction. 

 Federated Data Warehouse 

A federated data warehouse provides the integration of dissimilar type business intelligent system set to provide analytical 

capabilities across different functions of the organizations. This kind of data warehouse is mostly used. 

 Distributed Data Warehouse 

Distributed data warehouse is spread in partition across the different locations. These partitions are combined when they are needed 

and according to the requirement. 

V. DESIGN OF DATA WAREHOUSE 

The design methods of the data warehouse enable query processing over a large amount of the data. The design model consists of 

a central fact table and several dimension tables. A fact table consists of data that describe the specific event in the business. 

Dimension table consists of the data that refers to the data stored in fact table. A special and most popular type of schema is used 

as a design model for the data warehouse. This schema is known as “Star Schema”. 

 Star Scheme 

Star Schema is the simplest style of data mart schema [5].In star schema the execution of decision support queries are done by the 

central fact table for the subject area and many dimension table consisting of description of facts. Following figure shows the star 

schema for the organization. 
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Fig. 3: Star Schema sales department of organization 

 

The above diagram states the sales department of the organization. This schema includes a single sales fact table that consists 

of keys that refers to the data stored in different dimension tables. The dimension tables are attached to the central fact table to 

provide the data related to different entities like time, customer, location or item. The central fact table also contains some data 

about the number of units of the item sold. 

VI. DATA MINING 

The storing of data in data warehouse does not providing any benefit, until unless there exists some method to extract potentially 

useful and understandable knowledge from data. Data mining refers to the process of extracting information from the large data 

warehouse. Data mining is usually used with the union of data warehouse and data marts. 

VII. STEPS INVOLVED IN DATA MINING 

The process of data mining is divided into series of steps. These steps are commonly referred to as phases of knowledge discovery. 

 Data Cleansing 

Data cleansing refers to the process of impurities and inconstancies from the data. This process is most important to extract useful 

information from the bulk data. 

 Data Integration 

Data integration refers to the process of combining the data collected from multiple sources like database or flat files to achieve 

centralization. After data cleansing and data integration, data is stored to the data warehouse. 

 Data selection 

In data selection step data is extracted from the database after deep analysis of the selected data. 

 Data Transformation 

 

As data integration process combine data from different source, data must be transformed into the common format for processing. 

The transformation process encode data collected from different source into a common format so that processing of data to be done 

efficiently. 

 Data Mining 

It is an intelligent step in which different steps and algorithms are applied on data to extract useful information from the huge 

amount of database, such as data warehouse. 

 Pattern Evaluation 

Pattern Evaluation steps concerns to concept of representation of data to user. It ensures that the data to extract will be easily 

understandable to the user and will contain potentially useful patterns. 
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 Knowledge Presentation 

This step involves the techniques related to represent the mined knowledge extracted from the data warehouse. Mined data should 

be represent in proper format, because the results or decisions are dependent on it. 

VIII. CONCLUSION 

In nutshell, data warehouse is the place where historical data is stored for more convenient data mining. The mined data can be 

useful to create the reports of budget, analyze the growth of organization or helps in studying of market regarding different 

perspectives. Data mining process extract information from the organization’s data warehouse so that decisions regarding different 

issues of the company can be taken in an easy and efficient way. Data mining can be done with the help of data mining software 

tools. Some of these tools are free of cost, but some bigger tools will take cost to install to the servers. Some of the free tools of 

data mining are Weka, Rattle GUI, Apache Mahout, SCaVis, Rapid Miner. Some paid tools of data mining are Board, Stratum, 

Microsoft SharePoint, Burst. 
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