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Abstract—In this paper, we provided an overview of knowledge discovery &Data mining 

models, architecture, tasks, techniques, algorithm, soft wares and application areas. Generally 

Data mining is the process of discovering actionable information from large sets of data by 

usingmathematical analysis to derive patterns and trends that exist in data. Data mining 

(means data or "Knowledge Discovery in Databases" process, or KDD)is a non-trivial 

process for identifying valid, new, potentially useful and ultimately understandable patterns 

in data from different perspectives and summarizing it into useful. Data mining software tools 

used for analyzing data. It allows users to analyze data from many different dimensions or 

angles, categorize it, and summarize the relationships identified. It used in many fields. 

IndexTerms—Data mining, KDD, 

 

I. INTRODUCTION 

Data mining refers to extracting or “mining” knowledge from large amounts of data. 

Data mining is often defined as finding hidden information in a database. Technically, data 

mining is the process of extracting or finding correlations or patterns among dozens of fields 

in large relational databases [1]. Data Mining is the process of discovering patterns in large 

data sets involving methods at the intersection of artificial intelligence, machine learning, 

statistics, and database systems [2]. The main goal of the data mining process is to extract 

information from a large data set and transform it into an understandable structure. 

Earlier some methods used for identifying patterns in data includeBayes' theorem  and 

regression analysis. Increasing in the data collection, storage, and manipulation. To increase 

http://www.mlrinstitutions.ac.in/management1.html
http://en.wikipedia.org/wiki/Data_set
http://en.wikipedia.org/wiki/Artificial_intelligence
http://en.wikipedia.org/wiki/Machine_learning
http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Database_system
http://en.wikipedia.org/wiki/Bayes%27_theorem
http://en.wikipedia.org/wiki/Regression_analysis
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the data processing many methods have been developed like neural networks, cluster analysis, 

genetic algorithms, decision trees , and support vector machines. Data mining is the process of 

applying these methods with the intention of uncovering hidden patternsin large data set [1]. 

II. KDD PROCESS 

 

 

Figure. 1. KDD process 

 

The wordKnowledge Discovery in Databases(KDD)refers to the process of finding 

knowledge in data, and emphasizes the "high-level" application of particular data mining 

methods [2]. Its interest to researchers in machine learning, pattern recognition, databases, 

statistics, artificial intelligence, knowledge acquisition for expert systems, and data 

visualization [ 1]. The main task of the KDD process is to extract knowledge from data in the 

context of large databases. It done  by using data mining methods (algorithms) to extract 

(identify) to the specifications of measures and thresholds, using a database along with any 

required preprocessing, sub sampling, and transformations of that database. 

The Knowledge Discovery in Databases (KDD) process is commonly defined with thefive 

stages[1]: 

(1) Selection 

(2) Pre-processing 

(3) Transformation 

(4) Data Mining 

(5) Interpretation/Evaluation. 

 

http://en.wikipedia.org/wiki/Neural_networks
http://en.wikipedia.org/wiki/Cluster_analysis
http://en.wikipedia.org/wiki/Genetic_algorithms
http://en.wikipedia.org/wiki/Decision_tree_learning
http://en.wikipedia.org/wiki/Support_vector_machines
http://www2.cs.uregina.ca/~dbd/cs831/notes/ml/1_ml.html
http://www2.cs.uregina.ca/~dbd/cs831/notes/kdd/3_algs_and_methods.html
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Figure. 2 KDD steps 

The complete process of finding and interpreting patterns from data involves the repeated 

application of the following steps [3]: 

1. Developing an understanding  

 The application domain 

 The relevant prior knowledge 

 The goals of the end-user 

2. Creating a target data set: selecting a data set, or focusing on a subset of variables, or 

data samples 

3. Data cleaning and preprocessing.  

 Removal of noise or outliers and outliers. 

 Collecting necessary information to model or account for noise. 

 Strategies for handling missing data fields. 

 Accounting for time sequence information and known changes. 

4. Data reduction and projection.  

 Finding useful features to represent the data depending on the goal of the task. 

 Reduction or transformation methods to reduce variables to find invariant 

representations for the data [6]. 

5. Data mining task.  

 The goal of the KDD process is classification, regression, clustering, etc. 

6. Data mining algorithm(s).  

 Searching for patterns in the data. 

 Deciding which models and parameters [1]. 

7. Matching a particular data mining method  

8. Data mining.  

http://www2.cs.uregina.ca/~dbd/cs831/notes/kdd/2_tasks.html
http://www2.cs.uregina.ca/~dbd/cs831/notes/kdd/3_algs_and_methods.html
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 Searching for patterns in a particular representational form or representations as 

classification rules or trees, regression, clustering [5]. 

9. Interpreting mined patterns. 

10. Knowledgediscovers. 

 

The additional steps in KDD stepsare: 

1. Data cleaning ( remove noise and inconsistent data)  

2. Data integration(multiple data sources may be combined) [1]. 

3. Data selection (data relevant to the analysis task a retrieved from the database) 

4. Data transformation (data are transformed or consolidated into forms and aggregation 

operations, for instance) 

5. Data mining (methods to extract data patterns)  

6. Pattern evaluation (patterns representing)  

7. Knowledge presentation(visualization and knowledge representation techniques) 

 

Data FactsF. 

Pattern An expression E in a language L describing facts in a subset FE of F. 

Process 
KDD is a multi-step process involving data preparation, pattern searching, 

knowledge evaluation, and refinement with iteration after modification.  

Valid 

Discovered patterns should be true on new data with some degree of 

certainty. 

Generalize to the future (other data). 

Novel Patterns must be novel (should not be previously known). 

Useful Actionable; patterns should potentially lead to some useful actions. 

Understandable 

The process should lead to human insight. 

Patterns must be made understandable in order to facilitate a better 

understanding of the underlying data. 

 

Table 1. KDD 

Visualization 

It refers to the visual presentation of data. Its techniques are: 

1. Graphical 

2. Geometrical 
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3. Icon-based 

4. Pixel-based 

5. Hierarchical 

6. Hybrid  

 

II. RELATED WORK 

A. DATA MINING 

 

Data mining is the nontrivial extraction of implicit, previously unknown, and potentially 

useful information from data (W. Frawley) [5]. It is nothing else than torturing the data until it 

confess  and torture it enough,  can get it to confess to anything (Fred Menger) [4]. It is the use 

of algorithms to extract the information and pattern derived by the KDD process. 

 

Figure 3. Data Mining 

 

Figure4. Data Mining mapping 
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Figure5. Architecture of Data mining 

 

B. DATA MINING ALGORITHMS 

 

Data mining algorithm can be characterized as consisting of three parts [1]: 

1. Model Representation: the purpose of the algorithm is to fit a model to the data. It is 

the language L for describing discoverable patterns [6]. 

 

2. Model Evaluation or preference: Some criteria must be used to fit one model over 

another. It estimates how well a particular pattern (a model and its parameters) meet 

the criteria of the KDD process. Evaluation of predictive accuracy (validity) is based 

on cross validation. Evaluation of descriptive quality involves predictive accuracy, 

novelty, utility, and understandability of the fitted model. Both logical and statistical 

criteria can be used for model evaluation [ 1] 

 

3. Search Method:All algorithms require some technique to search the data.  It consists 

of two components:  

i. Parameter search: The algorithm must search for the parameters which optimize the 

model evaluation criteria given observed data and a fixed model representation [3]. 

ii. Model search:It occurs as a loop over the parameter search method: the model 

representation is changed so that families of models are considered [2]. 
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Figure6 Cross-Industry Standard Process for Data Mining (CRISP-DM) 

C. DATA MINING MODELS 

 

The two primary goals of data mining: 

 

1. Prediction:The values of data using results found from different data based on the 

use of historical data.  The database to predict unknown or future values of other 

variables of interest[4].It includes classification, regression, time series and prediction 

Example: a credit card history. 

 

2. Description: It identifies the patterns or relationships in data. Unlike the predictive 

model, it serves a way to explore the properties of the data examined, not to predicate 

new properties.  It focuses on finding human-interpretable patterns describing the 

data. It includes the summarization, association rules and sequence discovery are 

viewed in it nature [6] 

D. BASIC DATA MINING TASKS 

 

The goals of prediction and description are achieved by using the following primary data 

mining tasks [5]: 
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Figure 8. Data Mining Task 

 

Figure 9. Data Mining Task repesentation 

1. Classification: A function that maps (classifies) a data item into one of several 

predefined classes. 

Example: Airport security maintains a set of metrics and tries to predict the 

terroristDNA data for diagnosis, weather data to predict play/not play. 

 

2. Regression:A function which maps a data item to a real-valued prediction 

variable.Regression using known data formats like linear or logistic and assume the 

future data format will fall in to the data structure. It then tries to predict the value by 

applying some mathematical algorithms on the data set.  

Example: Investing on Pension fund.  

3. Time series Analysis: Every attribute value determine by the different time interval. 

Example: Buying a company stock.  
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4. Prediction:Itis relates with time series but not time bound. It is used to predict value 

based on past data and current data. Example: Water flow of a river at different levels 

and different time intervals.  

 

5. Clustering:Its task seeks to identify a finite set of categories or clusters to describe 

the data. Closely related to clustering is the task of probability density estimation 

which consists of techniques for estimating, from data, the joint multi-variate 

probability density function of all of the variables/fields in the database. 

Example: Super market details like age, job and purchase amount we can group by 

age against percentage . 

6. Summarizationinvolves methods for finding a compact description for a subset of 

data. 

 

7. Association Rules:It is also called as linked analysis. It is all about under covering 

relationship among data [6].  

 

8. Example:Amazon “People bought this also bought this” model .Supermarket basket 

analysis -what items are bought together (e.g. milk+cereal, chips+salsa). 

 

9. Sequence Discovery:Finding sequence of an activity. 

Example: In a shop people may often buy toothpaste after toothbrush. What sequence 

user buying the product and based on the shop owner can arrange the items nearby 

each other’s [6]. 

 

E. DATA MINING TECHNIQUES& ALGORITHMS 

 

1. Association Analysis  

A. Candidate Generation  

Algorithms: APRIORI 

B. Without Candidate Generation  

Algorithms: RELIM, FP-GROWTH  

2. Classification  
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A. Decision Trees  

Algorithms: CHART, CAID, C4.5 

B. Artificial Neural Networks  

Algorithms: SLP, COHONEN, MNP 

C. Bayesian Classification  

D. K-Nearest Neighbors  

Algorithms: PEBLS 

E. Support Vector Machine  

F. Genetic Algorithm  

3. Clustering  

A. HierarchicalAgglomerative  

Algorithms: HACM, SLINK, COBWEB, BIRCH, CURE, ROCK, CHAMELEON  

Divisive Algorithms:  

B. Partitional 

Algorithms: K-MEANS, CLARA, CLARANS, PAM 

C. Density Based  

Algorithms: DBSCAN, OPTICS  

4. Regression  

A. Linear Regression  

B. Non-Linear Regression  

C. Logical Regression  

 

F. DATA NALYZE  

1. Incomplete  

2. Noisy  

3. Inconsistent  

 

G. STRATEGIES FOR DATA REDUCTION 

1. Data aggregation  

2. Numerosity reduction  

3. Dimensionality reduction  

4. Attribute sub set selection  
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H. STYLES OF DATA MINING 

 

1. Directed Data Mining: 

 Top-down approach [5] 

 Used when we know approximately what we are looking for or what we want to 

predict 

 Predictive model uses experience to rank possible outcomes in the future by 

calculating a score for each outcome [6] 

 Model is seen as a black box because we care only about the predictions and not how 

it actually works 

 Goal of building a predictive model is to apply knowledge gained in the past to the 

future 

 Example problem: Which customers are likely to buy a specific type of car? 

2. Undirected Data Mining: 

 Bottom-up approach 

 Finds patterns in the data and leaves it up to the user to determine whether or not 

these patterns are important [2]. 

 To know how the model works and how it comes up with the answer. 

 Human interaction is necessary because only people can determine what significance, 

if any, the patterns have [5]. 

 Often used during the data exploration steps 

 Example: A person looks at a decision tree and possibly notices an interesting pattern.  

I. DATA MINING SOFTWARES TOOLS 

General Purpose Data 

Mining 

1. WEKA (Source: Java) 

2. MLC++ (Source: C++) 

3. SIPINA 

4. List from KDNuggets (Various) 

5. List from Data Management Center (Various) 

http://www.cs.waikato.ac.nz/~ml/weka/
http://www.sgi.com/tech/mlc/
http://eric.univ-lyon2.fr/~ricco/sipina.html
http://www.kdnuggets.com/software/
http://www.infogoal.com/dmc/dmcdwh.htm
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Classification 1. C4.5 (Decision tree) 

2. OC1 (Oblique decision tree) 

3. Ripper (Rule-based) 

4. CBA (association-rule based) 

5. Bayes (Naive Bayes) 

6. Evidential distance-based (nearest-neighbor) 

7. PEBLS (nearest-neighbor) 

8. mlp (Neural Network) 

9. tiberius (Neural Network) 

10. svmlight (Support Vector Machine) 

Association Analysis 1. FIMI Repository of Algorithms 

2. Apriori, Eclat, and FP Growth 

ARTool 

3. ARMADA (Association rule mining in Matlab) 

4. Tree Mining, Closed Itemsets, Sequential Pattern 

Mining  

5. Tree Mining, Closed Itemsets, Sequential Pattern 

Mining  

6. PAFI 

Cluster Analysis 1. CLUTO 

Open Source Clustering Software 

2. Model-based Clustering 

3. Online software for Clustering 

Anomaly Detection ORCA (distance based) 

Regression Regression routines 

Data Preprocessing 1. Feature Selection 

2. Isomap(Dimensionality Reduction - in Matlab) 

 

Table1. Data Mining Techniques & software tools 

 

 

 

http://www.cse.unsw.edu.au/~quinlan/
http://www.cs.jhu.edu/~salzberg/announce-oc1.html
http://www-2.cs.cmu.edu/~wcohen/
http://www.comp.nus.edu.sg/~dm2/
http://fuzzy.cs.uni-magdeburg.de/~borgelt/software.html#bayes
http://www.hds.utc.fr/~tdenoeux/software.htm
http://www.mlnet.org/cgi-bin/mlnetois.pl/?File=software-details.html&Id=PEBLS
http://fuzzy.cs.uni-magdeburg.de/~borgelt/software.html#neural
http://www.philbrierley.com/
http://svmlight.joachims.org/
http://fimi.cs.helsinki.fi/src/
http://fuzzy.cs.uni-magdeburg.de/~borgelt/software.html#assoc
http://fuzzy.cs.uni-magdeburg.de/~borgelt/software.html#assoc
http://fuzzy.cs.uni-magdeburg.de/~borgelt/software.html#assoc
http://www.mathworks.com/matlabcentral/fileexchange/loadFile.do?objectId=3016&objectType=file
http://www-sal.cs.uiuc.edu/~hanj/pubs/software.htm
http://www-sal.cs.uiuc.edu/~hanj/pubs/software.htm
http://www.cs.rpi.edu/~zaki/software/
http://www.cs.rpi.edu/~zaki/software/
http://www-users.cs.umn.edu/~karypis/pafi/index.html
http://www-users.cs.umn.edu/~karypis/software/index.html
http://www-users.cs.umn.edu/~karypis/software/index.html
http://www-users.cs.umn.edu/~karypis/software/index.html
http://bonsai.ims.u-tokyo.ac.jp/~mdehoon/software/cluster/software.htm
http://www.stat.washington.edu/fraley/mclust/
http://astro.u-strasbg.fr/~fmurtagh/mda-sw/online-sw.html
http://www.isle.org/~sbay/software/orca/
http://www.isle.org/~sbay/#software%22
http://isomap.stanford.edu/
http://isomap.stanford.edu/
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II. APPLICATIONS 

 

Games, Business, Science and engineering, Human rights, Medical, Spatial, Sensor, Visual 

data mining, Music, Surveillance, Pattern mining, Subject-based, Knowledge grid, Privacy , 

Telecommunications, Manufacturing, Investment, Marketing, Astronomy. 

 

CONCLUSION 

Knowledge discovery can be broadly defined as the automated discovery of novel and useful 

information from commercial databases. Data mining is one step at the core of the knowledge 

discovery process, dealing with the extraction of patterns and relationships from large 

amounts of data.  Today, most enterprises are actively collecting and storing large databases. 

Many of them have recognized the potential value of these data as an information source for 

making business decisions.  The dramatically increasing demand for better decision support 

is answered by an extending availability of knowledge discovery and data mining products, in 

the form of research prototypes developed at various universities as well as software products 

from commercial vendors. In this paper, we provide an overview of common knowledge 

discovery tasks, approaches to solve these tasks, and available software tools employing these 

approaches. 
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