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Abstract— Data mining is the process of extracting important 

and useful information from large sets of data. The goal of 

the data mining process is to extract knowledge from an 

existing data set and transform it into a unique human 

understandable format for some advance use. Through data 

mining, we can able to effectively extract data in the form of 

knowledge discovery which provides useful helping guide 

for information processing that can be utilized in varieties of 

applications. It is the most seeking field in recent framework 

and its importance cannot be ignored at all as effective data 

analysis outputs to extensive information utilization in 

almost all the fields and a proper data mining provides the 

appropriate and effective result. Different types of data 

mining techniques are augmented for powerful data mining 

applications that can ranges from Super market data to 

science, research, medical, media, web, entertainment and a 

lot of other fields which are implemented through data 

warehouses and Online Analytical Processing along with 

different data mining models. In this paper we have focused 

on data mining works with respect to current research 

approaches in variety of fields. 
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I. INTRODUCTION 

Nowadays databases are comprised of terabytes or more 

data in it. As they are able to accommodate huge mass of 

heterogeneous data, different variety of strategic information 

lies hidden inside it. So, through effective data mining only 

we can able to draw meaningful conclusions which are the 

basic purpose of data mining. As data are being accumulated 

continuously as well as rapidly whether it is a research field, 

education, market products, medical science, electronic 

information, media, entertainment etc. it is difficult to get 

faster and appropriate information by traditional manual 

analysis which is tedious as well as very cumbersome. So, 

data mining is used basically i) to reduce costs through 

proper detection and prevention of waste and fraud, ii) 

obtaining appropriate and up-to-date information and iii) 

increase revenues through improved marketing strategy. We 

can take an example of research of finding presence of water 

in the planet Mars. Scientists receive different data from 

Mars through satellites. Those data are changing time to 

time as the satellite provides new sets of data in different 

time duration. So it is required to have an extensive research 

and analysis about the data to draw any conclusion about the 

presence of water in Mars. The job is very challenging as 

well as required effective research analysis. So through an 

effective data mining analysis scientists can able to find the 

outcome more scientifically which is not that possible or 

easier in traditional analysis. 

So data mining finds patterns and relationships in 

data which are stored in databases, data warehouses, or other 

information repositories providing more advanced and 

effective information which is augmented by utilizing 

models equipped with sophisticated techniques. In other 

way, Data Mining allow to [11] explore massive data in 

such a way that its end result is obtaining of fruitful 

knowledge information. It is a multidisciplinary field, 

drawing work from various areas like i) Artificial 

intelligence, ii) Neural networks, iii) Machine learning, iv) 

Database technology, v) statistics, vi) pattern recognition, 

vii) signal processing, viii) spatial data analysis, ix) 

Business, x) Economics, xi) Bio-informatics etc. Data 

mining can be done in different types of data but one of the 

interesting facts is that it can process spatial data which is 

used for geographical, chip design, medical and satellite 

image databases. 

Data mining is also known as [19] KDD i.e. 

Knowledge Discovery in databases. KDD is the automated 

extraction of novel, understandable and potentially useful 

patterns implicitly stored in large databases, data 

warehouses and other massive information repositories 

comprising textual, numerical, graphical, spatial data. 

II. PRE MINING AND POST MINING TASKS REQUIRED FOR 

KNOWLEDGE DISCOVERY 

It is required the following essential pre mining and post 

mining tasks for knowledge discovery to be performed. [17] 

A. Pre Mining Tasks 

 Data Cleaning basically emphasizes on removing noisy 

and inconsistent data.  

 Data Integration accumulates data from various 

sources to a single location as well as into a common 

format.  

B. Post Mining Tasks 

 Pattern Evaluation focuses on identifying the truly 

interesting patterns that represents knowledge.  

 Knowledge Presentation provides discovered rules 

using visualization and different knowledge 

representation techniques.  

III. BASIC TAXONOMY OF DATA MINING MODELS 

Generally two types of models can be classified or built in 

data mining as shown in the figure 1. 

A. Predictive Models 

 
Fig. 1 (Taxonomy of Data Mining Models) 
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These models predict or forecast explicit value of a 

particular attribute i.e. when the model predicts according to 

class membership it is call as classification model or simply 

classifier. If the model predicts a number from a wide range 

of possible values, then it is referred as regression model. 

B. Descriptive Models 

These models describe patterns in existing data and 

basically used to create meaningful subgroups. When it 

clumps together similar things, events or people into groups 

are called clusters which reduce data complexity. When the 

descriptive model engross determinations of likeness i.e. 

how frequently two or more things associate together at that 

time the model is known as association models. 

IV. CLASSIFICATION OF DATA MINING SYSTEMS 

Data mining systems can be classified in four ways which is 

depicted in fig. 2. 

 
Fig. 2: Classification of Data Mining Systems 

Classification of data mining systems is performed 

according to types of databases are mined i.e. relational, 

transaction, spatial databases etc., what types of knowledge 

comprised of mining functionalities like association, 

customization, clustering etc. are applied to it, what types of 

data mining techniques are being deployed like machine 

learning, neural networks, pattern recognition etc. and 

depending of different types of applications like web 

application, geographical data application, financial 

application, telecommunication application, DNA research 

application etc. it is used for. 

V. RELATED WORKS 

Though varieties of data mining techniques, like association 

rule mining, cluster analysis etc. are being used so often in 

different applications, in this section we have specified most 

of the work related to association rule mining and others. 

AIS Algorithm was the first association rule mining 

algorithm which was proposed in [20] where generation of 

candidate item sets is done at the time of scanning the 

database through extending known-frequent item sets with 

items from each transaction. It is a multi pass algorithm. An 

estimate of the supports of these candidates is used to steer 

whether these candidates are needed to be extended further 

for production of more candidates. The chief drawback of 

this algorithm is that it generates too many candidates which 

are small and requires much more space and is thereby 

inefficient. 

A priori algorithm which is introduced in [18] that 

is more efficient than AIS by an order of magnitude. The 

foremost advantage of A priori is that it incorporates the 

subset frequency based pruning optimization that means, it 

only process any item set whose subsets are frequent also. It 

utilizes a data structure that is known as hash tree which is 

used for storing the counters of candidate item sets. The 

main drawbacks of A priori are i) It performs n passes over 

the database, where n is the length of the longest frequent 

itemset. The counts of candidate item sets of length k are 

obtained in kth pass, ii) it follows a tuple-by-tuple approach 

where counters of candidate itemsets are updated after 

reading in individual transaction of whole database so that 

much redundant work are performed after each and 

individual transaction. Based on this algorithm, lots of new 

algorithms are deliberated with enhancements or 

modifications. 

An algorithm called DIC Algorithm introduced in 

[16] where candidates are generated as well as removed 

after every m transactions where M is used as a parameter in 

the algorithm. The algorithm utilizes multi-pass technique 

but typically it can be completed within two passes. The 

drawback of this is that, it also follows a tuple-by-tuple 

approach. 

Another algorithm known as CARMA Algorithm is 

proposed in [14] which is a two pass algorithm. The 

algorithm exhibits the advantage is that, it can able to 

dynamically generate and remove candidates after 

processing each tuple of the database. In the reverse side the 

drawback is that, it also follows same tuple-by-tuple 

approaches. Though it is less efficient than Apriori, but it 

consumes less memory. 

FP-Tree/Growth Algorithm is proposed in [13] 

where, after a preprocessing scan over the database, it 

constructs a condensed representation of the database which 

is known as FP-tree and then data mining is performed over 

the FP-tree. 

MaxClique Algorithm which is proposed in [15] 

that is designed to mine databases efficiently which are 

available in a vertical layout whereas all the above 

algorithms described in this section are primarily based on 

horizontal approaches i.e. tuple manner approaches. 

VIPER Algorithm is proposed in [12] which 

utilizes also vertical approaches without any restrictions 

whereas earlier vertical mining algorithm had various 

restrictions on the principal database size, shape, contents or 

the mining process. 

VI. CURRENT RESEARCH DIRECTIONS 

In[6]. a novel approach is specified to build data mining 

models from perturbed data which preserves privacy of the 

data mining. In this paper, before the data is sent to the data 

miner, random noise from a known distribution is added to 

the privacy sensitive data. Consequently an approximation 

to the original data distribution from the perturbed data is 

reconstructed by the data miner and reconstructed 

distribution is used for data mining purposes. As noise is 

added here, loss of information versus preservation of 

privacy both the concepts are made trade off in the 

perturbation based approaches. The proposed model is based 

on an individually adaptable perturbation model, which 

enables the individuals to choose their own privacy levels. 

In [4], the focus is laid on mining non derivable 

frequent itemsets in an incremental fashion. In their 

approach researchers have designed a compact data structure 

NDFIT which can able to maintain a dynamically selected 

set for itemsets more efficiently. An optimized algorithm 
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named NDFLoDs is proposed for generating non-derivable 

frequent itemsets over stream sliding window and the 

method has an edge over previous approaches. 

In [1], a prototype multidimensional association 

mining system is proposed where users can build effective 

data mining models through the intelligence support of the 

ontologies that can prevent ineffective pattern generation, 

discover concept extended rules, and provide an active 

knowledge re-discovering mechanism. For improving the 

data warehouse mining process more effective, in the 

proposed technique, schema ontology, schema constraint 

ontology, domain ontology and user preference ontology is 

incorporated also for making the model more perfect one. 

In [2], a system model is proposed where the 

personal route of a user is predicted using a probabilistic 

model built from the historical trajectory data. A novel 

mining algorithm called CRPM (Continuous Route Pattern 

Mining) is proposed here through which route patterns are 

extracted from personal trajectory data. The advantage of 

this approach is that it can withstand different kinds of 

disturbance in trajectory data. Apart from that a client-server 

architecture is employed which augments both the privacy 

of personal data to a certain extent and reducing the 

computational load on mobile devices also. 

In [7], the proposed method works practically on 

preserving the privacy during sequential pattern mining on 

network traffic data in an efficient manner. In the model, for 

discovering frequent sequential patterns without violating 

privacy, N-repository server model is utilized which works 

as a single mining server. A technique called retention 

replacement is also applied where answers for query system 

are changed probabilistically. In the proposed model, meta 

tables are maintained in each site so that occurrence of 

candidate patterns in the site can be quickly determined. 

In [5], the proposed model works on multicarrier 

communication concepts for delivering high data rate and 

combat delay spread over fading channel which is 

implemented in online data streams. An algorithm called 

ODMCA (online data mining control algorithm) proposed in 

the paper, to regulate the sending rate of mined data, which 

accounts for the main memory occupancies of terminal node 

by using a distributed proportional integrative plus 

derivative (PID) controller combined with data mining, 

where the control parameters can be designed to ensure the 

stability of the control loop in terms of sending rate of 

mined data. 

A proximate dynamic model is proposed in [3], for 

enhancing the conviction of the association rules with low 

supports. Three techniques are adopted in the model, i.e. i) a 

proximate dynamic system is made by classifying a large 

domain dataset into several sub-clusters, ii) the data mining 

process is regarded as a solving process of differential 

equations, for capturing the changes of data not only the 

value themselves and iii) a weighting method is used for 

synthesizing the local mining results according to the users 

preference. The advantage of the model is that it can able to 

discover the knowledge based on dynamics, which is 

potentially useful for mining the rules with low supports and 

high confidence. 

An optimized architecture for classification 

combining data fusion and data mining is proposed in [9] for 

integrating a collection of feature extraction, data mining 

and fusion techniques to automatically and optimally 

configure a classification solution for a given labeled set of 

training patterns. In the proposed model, feature selection 

and data mining algorithms are combined by using genetic 

algorithm where genetic algorithm helps to obtain optimal 

fusion. A simplified version of the designed model is tested 

on the detection of volcanoes in the Magellan SAR database 

of Venus. 

In [8], a novel approach is proposed to integrate 

different data mining models into multidimensional models 

for accomplishing the conceptual design of data warehouses 

with association rules. Here, an UML profile is provided 

which allows us to specify Association Rules mining models 

for data warehouse at conceptual level in a clear and 

significant way. The main advantage of the proposed model 

is that, here, the association rules rely on the goals and user 

requirements of the data warehouse in contrast to traditional 

method where association rules are specified by considering 

only the final database implementation structures such as 

tables, rows or columns. 

In [10], emphasis is laid on visual data mining of 

large databases. In their work, four disciplines i.e. database 

systems, statistical analyses, perceptual and cognitive 

psychology as well as scientific visualization is used for 

interaction purpose. The implementation is done in two 

phase approach. At the first step i.e. in the conceptual level, 

perceptual and cognitive insights is taken care of for guiding 

information visualization process whereas in the next phase 

cluster surfaces are chosen for exemplifying data mining 

process, the type of tasks involved and for determining 

interaction patterns. 

In [21], Data mining techniques can be divided in 

two groups: Classification and Clustering techniques. 

Classification techniques are designed for classifying 

unknown samples using information provided by a set of 

classified samples. This set is usually referred to as a 

training set, because in general it is used to train the 

classification technique how to perform its classification. 

For instance, Neural Networks and Support Vector 

Machines exploit training sets for tuning their parameters in 

order to solve a particular classification problem. In other 

words, these two classification techniques learn from a 

training set how to classify unknown samples. Another 

classification technique the k nearest neighbor does not have 

any learning phase, because it uses the training set every 

time a classification must be performed. In the event a 

training set is not available, there is no previous knowledge 

about the data to classify. In this case, clustering technique 

can be used to split a set of unknown samples into cluster. 

One of the most used clustering techniques is the k – means 

method. This paper mainly focuses on the most used 

techniques in agriculture related fields. 

VII. CONCLUSION 

Summing up all it can be concluded that data mining is a 

very demanding and most seeking after area now-a-days. 

Data mining enhances understanding by showing which 

factors most affect specific outcome. For any development 

purpose/analysis purpose effective study of data provides an 

effective outcome which is possible through perfect data 

mining. In today’s advanced world, by implementing 

various advanced data mining techniques, we can able to 
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obtain effective data mining outputs which provide immense 

knowledge through which a system works perfectly and 

reasonability according to their own requirement and 

extreme satisfaction. Not only that, it provide definite and 

appropriate results through which more and more 

appropriate and valuable information can be found out. In 

turn, one can able to explore in a wide range of application 

in a varieties way of true aspects. 
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