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ABSTRACT:
       The newest & hottest technologies are the “DATA WAREHOUSING & DATA MINING” (both data & text) that enables the decision-maker in the corporate sector/govt to process     this huge amount of data in a reasonable amount of time. Data Mining is the process of automated extraction of predictive information from large databases. The developments in the transaction processing technology has given rise to a situation where the amount and rate of data  capture is very  high,  but the processing of this data into information    that can be utilised for decision making,  is not developing at the same pace. Various technologies for extracting new insight from the data warehouse have come up which   we classify loosely as “Data Mining Techniques". Data Warehousing and mining lifts the “computer database industry” to one more high level of achievement. Data mining refers to "using a variety of techniques to identify nuggets of information or decision-making knowledge in bodies of data, and extracting these in such a way that they can be put to use in the areas such as decision support, prediction, forecasting and estimation.
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   Introduction
“Knowledge is not only power, but also has significant competitive advantage”

               It has been estimated that the amount of information in the world doubles every twenty months and the size and number of databases are increasing even faster. .  The increasing competitive pressures and the desire to leverage information technology techniques have led many organizations to explore the benefits of new emerging technology – viz. "Data Warehousing and Data Mining". What is needed today is not just the latest and updated to the nano-second information, but the 
cross-functional information that can help decisions making activity as "on-line" process. Data warehousing takes a relatively simple idea and incorporates it into the technological underpinnings of a company.
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   Warehouse with a database
One thing that remains constant, especially in corporate world, is “Change”

                   Data warehousing is an information infrastructure based on detail data that supports the decision-making process and provides businesses the ability to access and analyze data to increase an          organization's competitive advantage. 
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    What is Data-Warehousing? 
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The data warehouse makes an attempt to figure out "what we need", before we know we need it. 

What it actually is?

*      A data warehouse stores current and historical data

*     This data is taken from various, perhaps incompatible, sources and stored in a uniform format

*     Several tools transform this data into meaningful business information for the purpose of comparisons, trends and forecasting

· Data in a warehouse is not updated or changed in any way, but is only loaded and accessed later

· Data is organized according to subject instead of application.

             In general a database is not a datawarehouse unless it has the following two features:

· It collects information from a number of different disparate sources and is the place where this disparity is reconciled, and

·  It allows several different applications to make use of the same information.
Conceptually, a Data Warehouse looks like this:
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Information Sources always include the core operational systems which form the backbone of day-to-day activities. It is these systems which have traditionally provided management information to support decision making. 

Decision Support Tools are used to analyze the information stored in the warehouse, typically to identify trends and new business opportunities..

                The Data Warehouse itself is the bridge between the operational systems and the decision support tools. It holds a copy of much of the operational system data in a logical structure which is more conducive to analysis.
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 Data – Warehouse Functions:
The main function behind a data warehouse is :

    * Increasing the speed and flexibility   of analysis.
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       * Providing a foundation for
 enterprise-wide integration and access. 

       * Improving or re-inventing business processes.

      * Gaining a clear understanding of customer behavior.

                                      General Data Warehouse model:
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 Data Warehouse Architecture

     Each implementation of a data warehouse is different in its detailed design (a schematic high-level of the architecture and its components is given in the figure below), but all are characterized by a handful of the following key components: 
· A data model to define the warehouse contents.  
·  A carefully designed warehouse database, whether hierarchical, relational, or multidimensional. While choosing a DBMS it must be kept in view that the database management system should be powerful enough to handle huge amount of data running up to terabytes. 

A front end for Decision Support System (DSS) for reporting and for structured and unstructured analysis. 




   

              

Fig: Schematic view of the Data Warehouse Architecture.                                    

                     According to Bill Inmon, known as the father of Data warehousing, the concept of data warehouse is depicted as figure:


2.1.1 Subject oriented data:

                All relevant data about a subject is gathered and stored as a single set in a useful format.

2.1.2 Integrated data:


Data is stored in a globally accepted fashion with consistent naming conventions, measurements, encoding structures and physical attributes, even when the underlying operational system store the data differently.
2.1.3 Non-volatile data:
The data warehouse is read-only, data is loaded in to the data warehouse and accesses there.

2.1.4 Time-variant data:


This long term data is from 5 to 10 years as opposed to the 30-60 days of operational data.

2.2 Structure of data warehouse:
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          The design of the data architecture is probably the most critical part of a data warehousing project. The key is to plan for growth and change, as opposed to trying to design the perfect system from the start. The design of the data architecture involves understanding all of the data and how different pieces are related. For example, payroll data might 
be related to sales data by the ID of the sales person, while the sales data might be related to customers by the customer ID. By connecting these two relationships, payroll data could be elated to customers. Once the data architecture has been designed, you can then consider the kinds of reports that you are interested in. You might want to see a breakdown of employees by region, or a ranked list of customers by revenue. These kinds of reports are fairly simple. The power of a data warehouse becomes obvious when you want to look at links between data associated with disparate parts of an organization (e.g., accounts payable, and project management).
 Fig: STRUCTURE OF DATA INSIDE THE DATA WAREHOUSE:
[image: image10.png]


 Data Mining


           Data base mining or Data mining(DM) (formally termed Knowledge Discovery) is a process that aims to use existing data to invent new facts and to uncover new relationships previously unknown even to experts thoroughly familiar with the data. It is like extracting precious metal (say gold etc.) and/or gems, hence the term “mining”, it is based on filtration and assaying of mountain of data “ore” in order to get “nuggets” of knowledge. The data mining process is diagrammatically exemplified in Figure below,
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Fig: The Data Mining Process:
                          Data mining can be defined as "a decision support process in which we search for patterns of information in data." This search may be done just by the user, i.e. just by performing queries, in which case it is quite hard and in most of the cases not comprehensive enough to reveal intricate patterns.
          From a process-oriented view, there are three classes of data mining activity: discovery, Predictive modeling and forensic analysis, as shown in figure below.
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                           Fig: Classes of data mining  
           Discovery is the process of looking in a database to find hidden patterns without a predetermined idea or hypothesis about what the patterns may be. In other words, the program takes the initiative in finding what the interesting patterns are, without the user thinking of the relevant questions first. In predictive modeling patterns discovered from the database are used to predict the future. Predictive modeling thus allows the user to submit records with some unknown field values, and the system will guess the unknown values based on previous patterns discovered from the database. While discovery finds patterns in data, predictive modeling applies the patterns to guess values for new data items.

Forensic analysis:

               This is the process of applying the extracted patterns to find anomalous or unusual data elements. To discover the unusual, we first find what is the norm, and then we detect those items that deviate from the usual within a given threshold. Discovery helps us find "usual knowledge," but forensic analysis looks for unusual and specific cases.                
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 Data Mining and Data Warehousing:
· The goal of a datawarehouse is to support decision making with data.  

· Data mining can be used in conjunction with a data warehouse to help with certain types of decisions. 

· Data mining can be applied to operational databases with individual transactions. 

· To make data mining more efficient, the data warehouse should have an aggregated or summarized collection of data. 

· Data mining helps in extracting meaningful new patterns that cannot be found necessarily by merely querying or processing data or metadata in the data warehouse. 

CONCLUSION:

Last but never the least, the Internet has emerged as the largest data warehouse of unstructured and free form data. The new technologies are geared towards mining this great data warehouse.

· Data mining has a lot of potential 

· Data Mining provides diversity in the field of application 

· Data Warehouse Stores historical data 

· Data Warehouse Organized around major subjects 

· Data Warehouse Contains summary statistics 
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