
		
			[image: ]
		
	
		

		
			
				[image: ]
			
		

		

		
			
				
					[image: ]
				
			

		

		
			
				
					[image: ]
				
			

		

		
			
				
					
					

					
					

					
					

					
					

					
					

					
					

					
					

					
					

					
					

					
					

					
					

					
					

					
					

					
					

					
					

					
					

					
					

					
					

				

			

		

		
			
				
					[image: ]
				
			

		

		
			
				
					[image: ]
				
			

		

		
			Mastering Data Mining Techniques

		

		
			
				
					[image: ]
				
			

		

		
			
				
					[image: ]
				
			

		

		
			
				
				

				
				

				
					
						[image: ]
					

				

				
				

			

		

		
			
				
					[image: ]
				
			

		

		

		
			
				
				

				
				

				
				

				
				

			

		

		
			Mastering Data Mining Techniques

			Dhaanyalakshmi Ahuja

		

		
			
				[image: ]
			
		

		

		
			Mastering Data Mining Techniques

			Dhaanyalakshmi Ahuja

			ISBN - 9789361520839

			COPYRIGHT © 2025 by Educohack Press. All rights reserved.

			This work is protected by copyright, and all rights are reserved by the Publisher. This includes, but is not limited to, the rights to translate, reprint, reproduce, broadcast, electronically store or retrieve, and adapt the work using any methodology, whether currently known or developed in the future.

			The use of general descriptive names, registered names, trademarks, service marks, or similar designations in this publication does not imply that such terms are exempt from applicable protective laws and regulations or that they are available for unrestricted use.

			The Publisher, authors, and editors have taken great care to ensure the accuracy and reliability of the information presented in this publication at the time of its release. However, no explicit or implied guarantees are provided regarding the accuracy, completeness, or suitability of the content for any particular purpose.

			If you identify any errors or omissions, please notify us promptly at “educohackpress@gmail.com” &  “sales@educohackpress.com” We deeply value your feedback and will take appropriate corrective actions.

			The Publisher remains neutral concerning jurisdictional claims in published maps and institutional affiliations.

			Published by Educohack Press, House No. 537, Delhi- 110042, INDIA

			Email: educohackpress@gmail.com  & sales@educohackpress.com

			Cover design by Team EDUCOHACK

		

		

		
			
				
				

				
				

				
				

				
				

			

		

		
			Preface
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			Both data mining and analysis are based on statistical methods. Here, data mining seeks to reveal and characterize unknown and interesting structures from the data, and analysis goes through the entire decision-making process leading to data mining, decision-making with data in which the analysis results can be used. It has been very successful when used in both diverse application areas. The decision-making ability of operations research methods can improve the learning and representation of data patterns and structures. 

			Conversely, the characteristics identified and modeled by data mining and analysis can improve the efficiency of decision-making algorithms. 

			On the other hand, data mining has many applications, such as data analysis and visualization, providing feedback to support instructors, providing student nominations, student modeling, and education such as unwanted student detection. Much of the work in the environment has been resolved through DM. `Actions, student execution predictions, student grouping, social network analysis, concept map development, courseware settings, plans, schedules, etc. 

			In particular, this special issue of User Modeling and User Adaptation Interactions explores recent developments and applications of data mining technology in various aspects of personalization, recommendation, and adaptation of various modeling and education systems. 

			On the other hand, in traditional classroom, exam/quiz system terms, e-learning terms include various types of education such as learning management systems (LMS), adaptive education hypermedia systems (AEHS), intelligent extracurricular systems (ITS), etc. 

			In particular, AEHS and ITS seek to build individual student goals, assessments, and knowledge models and, through student interaction, use model data to make them more adaptable to personalization. It is an adaptive education system that is required nowadays. 

			Such a particular educational system aims to achieve the ultimate goal.
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			Chapter 1. Introduction

			The data mining tutorial provides basic and advanced data mining concepts. Our data mining tutorial is designed for students and experts. 

			Data mining is one of the most useful techniques to help entrepreneurs, researchers, and individuals extract valuable information from large data sets. Data mining is also called Knowledge Discovery in Database (KDD). The knowledge discovery process includes data cleaning, integration, selection, conversion, data mining, pattern evaluation, and knowledge presentation. 

			Our data mining tutorial covers all data mining topics, such as applications, data mining and machine learning, data mining tools, social media data mining, data mining techniques, data mining clustering, challenges in data mining, etc.

			What is Data Mining?

			Data mining is called the process of extracting information to identify data grants from a huge set of data, a pattern, a trend, and information to identify useful data. 

			[image: Data Mining Process: Models, Process Steps &amp; Challenges Involved]

			Fig. 1.1 Data mining process

			In other words, data mining is a research process of the hidden pattern of various views on useful data collected and assembled in certain fields, such as data storage, efficient analysis, and data mining algorithms. What can you say? Finally, decision-making and other data requirements for the generation of crust and generation cut. 

			Data mining is an act of automatically searching the great information stores to find trends and patterns beyond simple analytical procedures. Data mining uses complex mathematical algorithms to data segments to evaluate the likelihood of future events. Data mining is also called data knowledge discovery (KDD). 

			Data mining is the process used by organizations to extract specific data from enormous databases to solve commercial problems. It currently converts raw data into useful information. 

			Data mining is a specific data set in a specific data set, which is similar to the desired data science. This process contains several types of services, such as text mining, web mining, audio, video mining, data picolary mining, social networking, etc. It is carried out through simple or very specific software. Outsourcing data mining allows all work to be faster with low operating costs. Professionals can also collect data that can not be found manually using new technologies. There are a number of tons of information available on several platforms, but you can access very little knowledge. The biggest challenge is to analyze data to solve the problem or extract important information that can be used for the development of the company. There are many powerful instruments and techniques available for data mines and then finding better ideas.

			[image: ]

			Fig 1.2 Data mining

			Advantages of Data Mining

			•Data mining technology enables organizations to obtain knowledge-based data. 

			•Data mining enables organizations to make profitable changes to operations and production. 

			•Data mining is cost-effective compared to other statistical data applications. 

			•Data mining helps the organization’s decision-making process. 

			•Facilitates automatic discovery of hidden patterns and prediction of trends and behaviors. 

			•It can be introduced in both new systems and existing platforms. 

			•This is a quick process that allows new users to easily analyze large amounts of data in a short period. 

			Disadvantages of data mining

			•Organizations can sell useful customer data to other organizations in exchange for money. According to the report, American Express has sold its customers’ credit card purchases to other organizations. 

			•Many data mining and analysis software are difficult to operate and require advanced training to use. 

			

			•Due to different algorithms used in the design, different data mining tools operate in different ways. Therefore, choosing the right data mining tool is a very challenging task. 

			•Data mining technology is imprecise, so under certain conditions, it will have serious consequences. 

			1.1 Relational Database

			Relational databases store data in tables, providing an efficient, intuitive, and flexible way to store and access structured information. A table, also called a relationship, consists of columns and rows (also called table records) containing one or more data categories. These rows contain a set of data defined by the category. The application accesses the data by specifying a query. The query uses items to identify attributes, selects to identify tuples, and joins to combine relationships. The relational model of database management was developed in 1970 by IBM computer scientist Edgar F. Codd.

			[image: What is a Relational Database? Definition and FAQs | OmniSci]

			Fig. 1.3 Relational database

			1.1.1 How Do Relational Databases Work?

			Relational databases provide an environment through which data can be accessed or reorganized in various ways without reorganizing the database tables. Each table has a unique identifier or primary key, which is used to identify the information in the table, and each row contains a unique data instance from the category defined by the column. For example, the table may have a primary key “name” and rows with specific examples, such as “John, Paul, George, and Ringo.” 

			

			Then you can use the foreign key to make a logical connection between different tables to connect to the fields in the primary key data of another table. Relational database management systems often use SQL or a structured query language to collect interactive queries and reports. 

			So, in our example, the name could be linked to a character table with data characters for lead vocals, bass, drums, and lead guitar. 

			1.1.3 How is data organized in the relational database system? 

			The relational model of the relational database separates the logical data structure from the physical storage structure, allowing the database administrator to manage the physical data storage without affecting access to the data as a logical structure. 

			This distinction also applies to database operations. Logical operations allow applications to specify what they need, and physical operations determine how to access data and perform tasks.

			1.1.4 Advantages of Relational Database

			The main advantage of a relational database is its formally described table structure, from which you can easily store, sort, query, and filter data without having to reorganize the database tables. Other benefits of relational databases include: 

			•Scalability - New data can be added independently of existing records. 

			•Simplicity - Users can easily run complex queries using SQL.

			•Data Accuracy - Standardized procedures eliminate design anomalies. 

			•Data integrity - Powerful data types and validity checks ensure accuracy and consistency. 

			•Security: The data in the tables in the RDBMS can restrict access to specific users. 

			•Collaboration: Multiple users can access the same database at the same time. 

			1.1.5 What is a relational database management system? 

			The relational database management system is a collection of programs and functions. It provides an interface between users, applications, and databases and provides system methods for creating, updating, deleting, managing, and retrieving data. Most relational database management systems use the SQL programming language to access the database, and many systems follow the ACID (atomicity, consistency, isolation, durability) properties of the database: 

			

			•Atomicity: If any statement in the transaction fails, the entire transaction fails, and the database has not been modified. 

			•Consistency: the transaction must satisfy all the protocols defined by the system, and there are no partially completed transactions. 

			•Quarantine: no transaction can access other pending transactions. Each transaction is independent. 

			•Persistence - After a transaction is committed, it will remain compromised through the use of transaction logs and backups. 

			1.1.6 What is the difference between a relational and a non-relational database? 

			Non-relational or NoSQL database stores and organizes data on media other than the tabular relational model used in relational databases. When a relational database stores data in rows and columns, has strict rules for data types and table relationships and follows strict ACID attributes, non-relational databases provide a BASE model (basically usable, soft state, eventual consistency): Basic availability guarantees the availability of data. Any request will be responded to, but consistency is not guaranteed; the soft state ensures that the state of the system can change over time; final consistency ensures that the system will eventually become consistent after it stops receiving input. 

			[image: Relational databases vs Non-relational databases | James Serra&#39;s Blog]

			Fig. 1.4 Difference between a relational and non-relational database

			

			1.2 Transaction database 

			A database transaction is a logical processing unit involving one or more database access operations in a DBMS. In short, database transactions represent the real events of any enterprise. 

			All types of database access operations that occur between the start and end transaction statements are considered a single logical transaction in the DBMS. 

			During the transaction, the database was inconsistent. Only after submitting the database will the state change from a consistent state to another consistent state. Facts about database transactions.

			•A transaction is a program unit, and its execution may or may not change the content of the database. 

			•The transaction concept in the DBMS is executed as a single unit. 

			•If a database operation does not update the database but only retrieves data, this type of transaction is called a read-only transaction. 

			•A successful transaction can change the database from one CONSISTENT STATE to another 

			•DBMS transactions must be atomic, consistent, isolated, and durable 

			•If the database is in an inconsistent state before the transaction, it will be after the transaction. The transaction will remain in an inconsistent state. 

			
				
					
						[image: Transactional Database]
					

				
			

			Fig. 1.5 Transaction database

			

			1.2.1 Why do you need concurrency in a transaction? 

			The database is a shared resource being accessed. It is used by many users and processes at the same time. For example, banking systems, railway and airline reservation systems, stock market monitoring, supermarket inventory, checkout, etc. 

			Not managing concurrent access can cause the following problems: 

			•Hardware failure and system failure 

			•Concurrent execution of the same transaction, deadlock, or performance degradation 

			Transaction status 

			The various states of the transaction concept in DBMS are listed below:

			
				
					
					
				
				
					
							
							State

						
							
							Transaction types

						
					

					
							
							Active State

						
							
							When the execution process begins, the transaction enters the active state. During this state, read or write operations can be performed.

						
					

					
							
							Partially Committed

						
							
							After the transaction ends, the transaction enters a partially committed state.

						
					

					
							
							Committed State

						
							
							When the transaction is committed to the state, it has successfully completed its execution. In addition, all your changes will be permanently recorded in the database.

						
					

					
							
							Failed State

						
							
							When any of the checks fail or the transaction is canceled while it is active, the transaction is considered to have failed.

						
					

					
							
							Terminated State

						
							
							When some transactions that leave the system cannot be restarted, the transaction status will reach the completion status.

						
					

				
			

			Let’s study a state transition diagram that highlights how transactions move between these different states. 

				1.	Once the transaction instruction is executed, it is activated. You can issue READ or WRITE operations. 

				2.	After the READ and WRITE operations are complete, the transaction is partially committed. 

				3.	Next, some recovery protocols should ensure that system failures do not result in the inability to permanently record changes to the transaction. If this verification is successful, the transaction is committed and enters the committed state. 

				4.	If the verification fails, the transaction will enter a failed state. 

			

				5.	If a transaction is aborted while it is active, it will enter a failed state. Therefore, the transaction must be rolled back to undo the impact of its writes on the database. 

				6.	The completion status refers to the transaction that exits the system. 

			1.2.2 What is the acid property? 

			The ACID attribute is used to maintain the integrity of the database during transaction processing. The ACID in DBMS stands for atomicity, consistency, isolation, and durability. 

			•Atomicity: A transaction is a single unit of operation. Either you run it completely, or you don’t run it at all. There can be no partial execution. 

			•Consistency - Once a transaction executes, it must move from one consistent state to another. 

			•Isolation - The transaction must be executed in isolation from other transactions (no locks). During the execution of concurrent transactions, the results of the intermediate transactions of the concurrently executed transactions must not be mutually available. (Level 0, 1, 2, 3) 

			•Persistence:  After the transaction is successfully completed, changes to the database should persist, even in case of system failure. 

			[image: ACID Properties in DBMS - GeeksforGeeks]

			Fig. 1.6 ACID Properties in DBMS

			 ACID attribute in DBMS, example: 

			Transaction 1: Start X = X + 50, Y = Y50 End 

			Transaction 2: Start X = 1.1 * X, Y = 1.1 * Y End 

			Transaction 1 transfer 50 USD from account X to account Y. 

			

			Transaction 2 deposits 10% interest into each account. 

			If two transactions are sent together, there is no guarantee that transaction one will be executed before transaction 2 and vice versa. Regardless of the order, the result should be as if the transactions occurred consecutively one after the other. 

			1.2.3 Transaction Type 

			 Application Area Based 

			•Undistributed and Distributed 

			•Clearing Transaction 

			•Transaction Duration 

			•Online and Batch 

			Action-Based 

			•Two-Step 

			•Restricted 

			Model-based on the structure 

			Simple transaction: It consists of a series of primitive operations performed between the start and end operations. 

			•Nested transaction: a transaction that contains other transactions. 

			•Workflow 

			1.2.4 What is a plan? 

			Scheduling is the process of creating a set of multiple parallel transactions and executing them one at a time. You must preserve the order in which the instructions appear in each transaction. If two transactions are running at the same time, the outcome of one transaction can affect the outcome of the other transaction. 

			 Example 

			The initial product quantity is 10 

			Transaction 1: Update the product quantity to 50 

			Transaction 2: Read the product quantity 

			If transaction 2 is executed before transaction 1, the outdated information about the product quantity. Therefore, a timetable is required. 

			

			Parallel execution on the database is inevitable. However, when there is an equivalence relationship between concurrently executed transactions, parallel execution is allowed. There are 3 types of this equivalence. 

			The result is equivalent: 

			If two programs show the same result after execution, it is called an equivalent result program. This is because they can give the same result for some values and different results for another set of values. For example, one transaction updates the product quantity, while another transaction updates customer details. 

			Shows the equivalent 

			Shows the equivalent occurs when the transactions in the two programs perform similar operations. For example, one transaction inserts product details into the product table, and another transaction inserts product details into the file table. The transactions are the same, but the tables are different. 

			Equivalence conflict 

			In this case, two transactions update/display the same data set. There are conflicts between transactions because the order of execution affects the output. 

			What is serialization? 

			Serialization is the process of searching for concurrent schedules, the output of which is equal to a serial schedule in which transactions are executed one after another. Depending on the type of plan, there are two types of serialization: 

			•conflict 

			•view

			[image: https://www.tutorialspoint.com/dbms/images/transaction_states.png]

			Fig 1.7 Transaction database

			

			1.3 Data Mining Functionalities

			Data mining has a wide range of applications in big data, which can predict and characterize data. The role is to discover trends in data mining. Generally, data mining is classified as: 

				1.	Descriptive data mining: Provides some knowledge about the data, e.g., counts, averages. It provides information about what is happening within the data without any prior thought. It shows the common features in the data. In short, you will understand the general properties of the data in the database. 

				2.	Predictive data mining-This helps developers understand features that are not clearly available—for example, forecasting the business analysis of the next quarter and the performance of the previous quarters. Generally, predictive analytics uses previously available data to predict or infer features. 

			Data mining functions are listed below: 

				1.	Category/concept description: characterization and discrimination 

				2.	Classification 

				3.	Prediction 

				4.	Association analysis 

				5.	Cluster analysis 

				6.	Outlier analysis 

				7.	Evolution and bias analysis 

			1. Category/concept description: characterization and discrimination

			Data is associated with categories or concepts so that they can be associated with results. For example, the new iPhone model has launched three variants such as Pro, Pro max and Plus to meet the needs of target customers. 

			• Data representation 

			When summarizing the general characteristics of data, it is called data representation. First, generate feature rules for the target class, such as our iPhone buyer. Then, we can use simple SQL queries to collect data and execute OLAP functions to summarize the data. 

			Attribute-oriented induction techniques are also used to summarize or characterize data with minimal user interaction. Generalized data comes in various forms, such as tables, pie charts, line charts, bar charts, and graphs. The multidimensional relationship between the data is presented in the characteristic rules of the target class. 

			

			• Data discrimination 

			Compares data between two classes. Typically, you assign the target class to a predefined class or group. Then, it uses a set of rules called discriminant rules to compare and contrast the characteristics of a class with a predefined class. The method used in data authentication is similar to data characterization. 

			2. Classification

			Uses data models to predict trends in data. For example, the spending charts that show our online banking or mobile apps are based on our spending patterns. Sometimes this is used to define our risk of obtaining a new loan. 

			Use IFTHEN, decision trees, mathematical formulas, or neural networks to predict or analyze models. It uses training data to generate new instances and compares them with existing instances. 

			3. Prediction

			Prediction finds missing values in the data. Use regression analysis to find missing data. If the class label is missing, the prediction is made by classification. This prediction is popular because of its importance in business intelligence. There are two ways to predict data: 

				1.	Use predictive analysis to predict missing or unavailable data 

				2.	Use a previously built class model to predict class labels. 

			This is a predictive technology that allows us to discover deeper future value. We need to have a large number of data sets of past values to predict future trends. 

			4. Association analysis

			Associates two or more data attributes. Discover the relationship between data and the rules that govern it. It has been widely used in retail sales. For example, Amazon’s suggestion that “customers who bought this product also bought...” displayed at the bottom is a real-time example of correlation analysis. 

			Associate attributes are often negotiated together. They find so-called association rules, and they are widely used in shopping cart analysis. Two elements can be associated with attributes. One is the confidence level, which represents the probability that the two are linked, and the other is the support level, which represents the association that occurred in the past. 

			For example, buying headphones on mobile phones: 2% support and 40% confidence. This means that 2% of customers buy mobile phones with headsets. A 40% confidence level is the probability that the same association will occur again. 

			

			5. Cluster analysis 

			Unsupervised classification is called cluster analysis. It is similar to the classification of grouping data. Unlike classification, in cluster analysis, the class label is unknown. Group the data according to the grouping algorithm. 

			Objects that are similarly grouped into a group. There will be big differences between one group and another. Grouping is to maximize the similarity within the class and minimize the similarity within the class. Clustering is used in many fields, such as machine learning, image processing, pattern recognition, and bioinformatics. 

			6. Outlier analysis 

			When there is data that cannot be classified into any category, we use outlier analysis. There will be data with different attributes than any other class or general model. These highlights are called outliers. These are generally considered noise or anomalies, and the analysis of these outliers is called outlier mining.

			These outliers can be valuable associations in many applications, although they are generally dismissed as noise. They are also called anomalies or accidents, which is important to identify them. Use statistical tests to find probabilities to identify outliers. Other names for outliers are: 

				1.	Outlier 

				2.	Anomaly 

				3.	Inconsistency 

				4.	Anomaly 

			7. Evolution and deviation analysis 

			Through evolution analysis, we get a set of time-related data. We can find trends and changes in behavior over a while. Through this different analysis, we can discover the characteristics of time series data, periodicity, and similarity in the trend.

			[image: Data Mining Functionalities - Last Night Study]

			Fig 1.8 Data Mining Functionalities

			

			1.4 Classification of data mining systems

			There are a variety of data mining systems available. The data mining system can integrate the following technologies:

			•Information Retrieval

			•Pattern Recognition

			•Image Analysis

			•Signal Processing

			•Computer Graphics

			•Web Technology

			•Business

			•Bioinformatics

			Data Mining System Classification

			Data mining systems can be classified according to the following criteria:

			•Statistics

			•Machine Learning

			•Information Science

			•Visualization

			[image: Explain The Classification Of Data Mining Systems]

			Fig 1.9 Classifications of data mining

			In addition, data mining systems can also be classified according to (a) the extracted database, (b) the extracted knowledge, (c) the technology used, and (d) the type of application that is adapted. 

			

			Classification based on the extracted database 

			We can classify the data mining system according to the type of the extracted database. Database systems can be classified according to different standards, such as data models, data types, etc. And the data mining system can be classified accordingly. 

			For example, if we classify the database according to the data model, then we can have a data warehouse relational, transactional, object-relational, or data warehouse mining system. 

			Classification based on the type of extracted knowledge We can classify the data mining system according to the type of extracted knowledge. This means that data mining systems are classified according to function, for example-Characterization

			•Discrimination

			•Association and Correlation Analysis

			•Classification

			•Prediction

			•Outlier Analysis

			•Evolution Analysis

			Classification Based on the Techniques Utilized

			We can classify data mining systems according to the type of technology used. We can describe these technologies in terms of the degree of user interaction involved or the analytical methods used. 

			Classification based on adaptive applications 

			We can classify data mining systems based on adaptive applications. These applications are as follows-

			•Finance

			•Telecommunications

			•DNA

			•Stock Markets

			•E-mail

			1.5 Integrating a Data Mining System with a 

			DB/DW System

			If the data mining system is not integrated with the database or data storage system, there will be no system to communicate with it. This scheme is called a non-coupling scheme. In this program, the main focus is on data mining design and effective algorithms to extract available data sets. The list of integration schemes is as follows: 

			• No coupling 

			In this scheme, the data mining system does not use any databases or data warehousing functions. Gets data from a specific source and uses some data mining algorithms to process the data. The data mining results are stored in another file. 

			• Loose coupling:

			In this scenario, the mining system may use some functions of the database and the data warehouse. It obtains data from the data puff managed by these systems and performs data mining on this data. Then it stores the mining results in a file or a specific location in a database or data warehouse. 

			• Semi-tight coupling

			In this scenario, the data mining system is linked to the database or data storage system; in addition, the database can efficiently implement some data mining primitives. 

			• Tight coupling

			In this coupling scheme, the data mining system is seamlessly integrated into the database or data storage system. Therefore, the data mining subsystem is regarded as the functional component of the information system. 

			1.5 The main problems in data mining 

			Data mining is not an easy task because the algorithms used can become very complex, and the data is not always available in one place. 

			It must be integrated from multiple heterogeneous data sources. These factors have also caused some problems. In this tutorial, we will discuss the following main issues:

			•Mining and user interaction methods 

			•Performance problems 

			•Diversified data type problems 

			 The following figure describes the main problems.

			[image: https://static.javatpoint.com/tutorial/data-mining/images/challenges-in-data-mining.png]

			Fig. 1.10 Major issues in data mining

			1.5.1 Mining Methodology and User Interaction Issues

			It refers to the following types of problems: 

			•Mining Different types of knowledge in the database: 

			Several users may be interested in different types of knowledge. Therefore, data mining must cover a wide range of knowledge discovery tasks. 

			• Interactive mining data mining process in multi-level abstractions: 

			To allow users to focus on searching for patterns and provide data mining requests based on returned results, you must interact. 

			• Background knowledge:

			Built-in background knowledge can be used to guide the discovery process and express the discovered pattern. The knowledge of the fund can be used to express the discovered patterns at multiple levels of abstraction, as well as in the short term. 

			

			• The query language of the data mining consultation and the Mining Mining: 

			Mining Language of ad hoc data mining, which allows users to write ad hoc mining tasks, integrates with the class of data storage, it should be done optimally for efficient and flexible data mining.

			• Show and display the results of data mining: 

			If a pattern is found, it must be expressed in a high-level language. These expressions must be easily understood. 

			Methods of data cleaning and incomplete data are required to handle noise objects and incomplete while the regularity of mining data. If there is no data cleaning method, the accuracy of the discovered pattern is lower. 

			• Evaluation of patterns: 

			The pattern found must be interesting because they represent general knowledge or lack of novelty. Performance problems The following performance problems can occur: 

			• The data mining algorithm Efficiency and scalability: 

			Data mining algorithms should be efficient and scalable to effectively extract information from large amounts of data in the base of data. 

			• Mining algorithm in parallel, distributed, and incremental: 

			A factor, as a database of enormous size, a wide distribution of data, and the complexity of data mining methods are motivated to develop parallel data mining algorithms. These algorithms divide the data into partitions that handle data in parallel. Then the results of the partition are merged. Finally, an incremental algorithm updates the database without scratch mining data. Databases can include complex data objects, multimedia data objects, spatial data, time data, and more. 

			• Mining information of heterogeneous databases and global information systems: 

			The data is available in various LAN or WAN data sources. However, these data sources can be structured or semiconductors or not structured. Therefore, their mining knowledge has problems with data mining.
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