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1Abstract:

                          Data mining, the extraction of hidden predictive information from large database, is a powerful new technology with great potential to help Companies focus on the most important information in their data warehouses.Data Mining tools predicts future trends and behaviors, allowing business to make proactive knowledge-driven decisions.The automated, prospective analysis offered by data mining move beyond the analysis of past events provided by retrospective tools typical of decision support systems.Data Mining  tools can answer business questions that traditionally were too time consuming to resolve.Data Mining techniques can be implemented rapidly onn existing software and hardware platforms to enhance the value of existing information resources,and can be integrated with new products and system as they are brought online.

                               Analyzing data can provide further knowledge about a business     by going beyond the data explicitly stored to derive knowledge about the    business.

2.Introduction:
What is Data Mining?
                                      The past  two decades has seen a dramatic increase in the amount of information or data being stored in electronic format.This accumulation of data has taken place at an expensive rate. It has been estimated that the amount of information in the world doubles every 20 months and the size and number of  databases are increasing even faster. The increase in use of electronic data gathering devices such as point-of-scale or remote sensing devices has contributed to this explosion of available data.

                                                  Information is at the heart of business operations and that is used by decision makers to make use of data stored to gain valuable insights into the business.Database Management system gave access to data stored but this was only a small part of what could be gained  from  the data .Traditional online transaction processing systems, OLTPs, are good at putting data into database quickly, safely and efficiently but are not good at delievering meaningful analysis in return.Analyzing data can provide further knowledge about a business by going beyond the data explicitely stored to derive knowledge about the business.This is where Data Mining or Knowledge Discovery in Databases (KDD) has obvious benefits for any enterprise.

3.Data Mining Background :






Data Mining has drawn on a number of fields such as inductive learning, machine learning, statistics, etc.

Inductive Learning:

                                                 Induction is the inference of information from data and inductive learning is the model building process where the environment i.e. database is analyzed with a view to finding patterns. Similar objects are grouped in classes and rules formulated where by it is possible to predict the class of unseen objects. This process of classification identifies classes such that each class has a unique pattern of values, which forms the class description. The nature of the environment is dynamic hence the model must be adaptive i.e. should be able learn.

                  Inductive learning where the system infers knowledge itself from observing its environment has two main strategies :

 * Supervised learning

 * Unsupervised learning 

Statistics:


                  Statistics has a solid theoretical foundation but the results from statistics can be overwhelming and difficult to interpret, as they require user guidance as to where and how to analyze the data .Data Mining however allows the expert’s knowledge of the data and the advanced analysis techniques of the computer to work together. For example statistical induction is something like the average rate of failure of machines.
Machine Learning :
                 Machine learning is the automation of a learning process and learning is tantamount to the construction of rules based on observations of environmental states and transitions. This is a broad field, which includes not only learning from examples, but also reinforcement learning, learning with teacher, etc.

Some Of The Definitions Of Data Mining are :
                  Data Mining achieves different technical approaches , such as clustering, data summarization, learning classification rules, finding dependency networks, analyzing and detecting anomalies.

                   Data Mining is the search for the relationships and global patterns that exists in large databases but are ‘hidden’ among the vast amount of data, such as a relationship between patient data and their medical diagnosis. This relationship between patient data and their medical diagnosis. These relationships represent valuable knowledge about the database and the objects in the database. 

                    Basically data mining is concerned with the analysis of data and the use of software techniques for finding patterns and regularities in sets of data. It is the computer which is responsible for finding the patterns by identifying the underlying rules and features in the data.

4. Stages/Process in Data Mining
The following diagram summarizes some of the stages/processes identified in Data Mining and Knowledge Discovery.

The phrases depicted start with the raw data and finish with the extracted knowledge, which was acquired as a result of the following stages :

Selection:

               Selecting or segmenting the data according to some criteria.

Preprocessing :

               This is the Data cleansing stage where certain information is removed which is deemed unnecessary.

Transformations:

                The data is not merely transferred across but transformed in that overlays may be added such as the demographic overlays commonly used in market research. The data is made useable and navigable.

Data Mining:

                 This stage is concerned with rhe extraction of patterns from the data.

Interpretation and Evaluation:

                  The patterns identified by the system are interpreted into knowledge, which can then be used to support human decision-making.

                   Practical KDD systems are expected to include three interconnected phases 

                   #  Translation of standard database information into a form suitable for use by learning facilities ;

                   # Using machine learning techniques to produce knowledge bases from database 

                   #    Interpreting the knowledge produced to solve user’s problems and/or reduce data spaces. Data spaces being the number of examples.

5.Data Wrehousing                                                                             

                      Data Warehousing is the process of  extracting and transforming operational data into informational data and loading it into a central data store or warehouse. Once the data is loaded it is accessible via desktop query and analysis tools by the decision makers.

                        The data within the actual warehouse itself has a distinct structure with the emphasis on different levels of summarization as shown in the figure below.

                         A warehousing is a relational database management system (RDBMS) designed specifically to meet the need of transaction processing system. It can be loosely as any centralized data repository, which can be queried for business benefit.
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Characteristics of a data warehouse    
               There are generally four characteristics that describe a data warehouse.

Subject Oriented: 
                             Data are organized according to subject instead of application. The data organized by subject contain only a information necessary for decision support  processing.

Integrated:

                              When data resides in many separate applications in the operational environment, encoding of data is often inconsistent.

Time-Variant:

                               The Data Warehouse contains a place for storing data that are 5 to 10 years old, or older, to be used for comparisons. Trends, and forecasting. These data are not updated.

Non-Volatile:

                                Data are not updated or changed in any way once they enter the data warehouse, but are only loaded accessed.

6.Processes in Data Warehousing:

                                 The first phase in data warehousing is to “insulate” your current operational information. The Data Warehouse thus retrieves data from variety of homogeneous operational databases. The database is then transformed and delivered to the Data Warehouse/store based on the selected model (or mapping definitions). The data transformation and movement processes are executed whenever an update to the Warehouse data is required so there should some form of automation to manage and execute these functions.

                                The information that describes the model and definitions of the source date element is called metadata. The metadata is the means by which the end users finds and understands the data in the warehouse and is in important part of warehouse. The metadata should at the very least content:

· Structure of data

· Algorithm used for summarization

· Mapping from the operational environment to the data warehouse.

Data Warehousing and OLTP systems
                                Database which is build for online transactions processing i.e. OLTP generally regarded as unsuitable for data warehousing as they have been design with a different set of needs in mind that maximizing transactions capacity and typically having hundreds of tables in order not to lock out users etc. Data Warehouses are interested in query processing  as opposed transaction processing.                                                                                                                 

                                 OLTP systems can not be repositories of facts and historical data for business analysis .They can not quickly answer ad hoc 

Queries and rapid retrival is almost impossible. The data is inconsistent and changing , duplicate entries exists, entries can be missing and there is an absence of historical data which is necessary to analyze trends. Basically OLTP offers large amount of data which is not easily understood. The data warehouse offers the potential to retrive and analyze information easily and quickly.

                                 Data Warehouses do have similarities with OLTP as shown in the table below.

	
	       OLTP
	Data Warehousing

	purpose
	Run day to day operations
	Information retrival and Analysis

	Structure 
	RDBMS
	RDBMS

	Data Model
	Normalize
	Multidimensional

	access
	SQL
	SQL plus data analysis extensions

	Type of data
	Data that runs the business
	Data that analyzes the business

	Condition of data
	Changing, incomplete 
	Historical, descriptive


                       The current detail data is central in importance as it:

· Reflects the most recent happenings which are usually the most interesting.

· It is voluminous as it is stored lowest level of granularity.

· It is always stored on the disk storage which is fast to access but expensive to manage.

7 Potentials Applications

                                  Data mining has many and varied fields of applications. Some of which are listed below:

· A pharmaceutical company

· A credit card company 

· Banking

· Insurance and health care

· Medicine

· Large consumer package goods company

8.Conclusion
                Comprehensive data warehouses that integrates operational data to the customers suppliers and market information has resulted in an explosion of information. Competition requires timely and sophisticated analysis on an integrated view of the data however there is growing gap between more powerful storage and retrival systems and users ability to effectively analyze and act on the information they contain. A new technological leap is structur is needed  to structure and prioritize information for specific end user problem. The data mining tools can make this leap. Quantifiable business benefits have been proven through integration of data mining with current information system and new products are on the horizon that will bring this integration to an even wider audience of user.
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