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ABSTRACT: The process of extracting knowledge from the large volumes of data is data mining is a crucial step in 

KDD (Knowledge Discover from Data). Many algorithms are available to analysis data in mining. But process of 

getting knowledge was not explained in detail. We attempt to have a process to find new knowledge. KDP (Knowledge 

Discovery Process) is defined as the nontrivial process of identifying valid, novel, potentially useful, and ultimately 

understandable patterns in data. The process generalizes to non database sources of data, although it emphasizes 

databases as a primary source of data. It consists of many steps (one of them is DM), each attempting to complete a 

particular discovery task and each accomplished by the application of a discovery method. Knowledge discovery 

concerns the entire knowledge extraction process, including how data are stored and accessed, how to use efficient and 

scalable algorithms to analyse massive datasets, how to interpret and visualize the results, and how to model and 

support the interaction between human and machine. It also concerns support for learning and analysing the application 

domain. Although the models usually emphasize independence from specific applications and tools, they can be 

broadly divided into those that take into account industrial issues and those that do not. However, the academic models, 

which usually are not concerned with industrial issues, can be made applicable relatively easily in the industrial setting 

and vice versa. We restrict our discussion to those models that have been popularized in the literature and have been 

used in real knowledge discovery projects. 
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I. INTRODUCTION 

 
Knowledge Discovery and Data Mining is a very dynamic research and development area that is reaching maturity. As 

such it requires stable and well-defined foundations which are well understood and popularized throughout the 

community. This survey presents a historical overview description and future directions concerning a standard for a 

Knowledge Discovery and Data Mining process model It presents a motivation for use and a comprehensive 

comparison of several leading process models and discusses their applications to both academic and industrial 

problems. The main goal of this review is the consolidation of the research in this area. The survey also proposes to 

enhance existing models by embedding other current standards to enable automation and interoperability of the entire 

process. Knowledge Discovery is the most desirable end-product of computing. Finding new phenomena or enhancing 

our knowledge about them has a greater long-range value than optimizing production processes or inventories and is 

second only to task that preserve our world and our environment. It is not surprising that it is also one of the most 

difficult computing challenges to do well. Current technological progress permits the storage and access of large 

amounts of data at virtually no cost. Although many times preached the main problem in a current information-centric 

world remains to properly put the collected raw data to use. The true value is not in storing the data but rather in our 
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ability to extract useful reports and to find interesting trends and correlations through the use of statistical analysis and 

inference to support decisions and policies made by scientists and businesses. 

II. KNOWLEDGE DISCOVERY PROCESS 

 

Knowledge discovery is the process of nontrivial extraction of information from large databases, information that is 

implicitly present in the data, previously unknown and potentially useful for users. Many other terms carry a similar or 

slightly different meaning to data mining, such as knowledge mining from data, knowledge extraction, data/pattern 

analysis, data archaeology, and data dredging. Many people treat data mining as a synonym for another popularly used 

term, Knowledge Discovery from Data, or KDD. 

 
 

Fig 1. Steps in KDD 

 

It consists of an iterative sequence of the following steps: 

 

Data cleaning (to remove noise and inconsistent data) 

Data integration (where multiple data sources may be combined) 

Data selection (where data relevant to the analysis task are retrieved from the database) 

Data transformation (where data are transformed or consolidated into forms appropriate for mining by performing 

summary or aggregation operations, for instance) 

Data mining (an essential process where intelligent methods are applied in order to extract data patterns) 

Pattern evaluation (to identify the truly interesting patterns representing knowledge based on some interestingness 

measures). 

Knowledge presentation (where visualization and knowledge representation techniques are used to present the mined 

knowledge to the user) 

III. KNOWLEDGE DISCOVERY PROCESS MODELS 

 

The knowledge discovery process (KDP), also called knowledge discovery in databases, seeks new knowledge in 

some application domain. It is defined as the nontrivial process of identifying valid, novel, potentially useful, and 

ultimately understandable patterns in data. The process generalizes to non database sources of data, although it 

emphasizes databases as a primary source of data. It consists of many steps (one of them is DM), each attempting to 

complete a particular discovery task and each accomplished by the application of a discovery method. Knowledge 

discovery concerns the entire knowledge extraction process, including how data are stored and accessed, how to use 

efficient and scalable algorithms to analyze massive datasets, how to interpret and visualize the results, and how to 

model and support the interaction between human and machine. It also concerns support for learning and analysing the 
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application domain.

 
 

Fig 2. Sequential Structure of KDP 

 

To formalize the knowledge discovery processes (KDPs) within a common framework, we introduce the concept of a 

process model. The model helps organizations to better understand the KDP and provides a roadmap to follow while 

planning and executing the project. This in turn results in cost and time savings, better understanding, and acceptance 

of the results of such projects. We need to understand that such processes are nontrivial and involve multiple steps, 

reviews of partial results, possibly several iterations, and interactions with the data owners. There are several reasons to 

structure a KDP as a standardized process model. 

 

The KDP model consists of a set of processing steps to be followed by practitioners when executing a knowledge 

discovery project. The model describes procedures that are performed in each of its steps. Since the 1990s, several 

different KDPs have been developed. The initial efforts were led by academic research but were quickly followed by 

industry. The first basic structure of the model was proposed by Fayyad et al. and later improved/modified by others. 

The main differences between the models described here lie in the number and scope of their specific steps. A common 

feature of all models is the definition of inputs and outputs. Typical inputs include data in various formats, such as 

numerical and nominal data stored in databases or flat files; images; video; semi-structured data, such as XML or 

HTML; etc. The output is the generated new knowledge usually described in terms of rules, patterns, classification 

models, associations, trends, statistical analysis, etc. 

 

ACADEMIC RESEARCH MODELS: 

 

The efforts to establish a KDP model were initiated in academia. In the mid-1990s, when the DM field was being 

shaped, researchers started defining multistep procedures to guide users of DM tools in the complex knowledge 

discovery world. The main emphasis was to provide a sequence of activities that would help to execute a KDP in an 

arbitrary domain. The two process models developed in 1996 and 1998 are the nine-step model by Fayyad et al. and the 

eight-step model by Anand and Buchner. 

 

INDUSTRIAL MODELS: 

 

Industrial models quickly followed academic efforts. Several different approaches were undertaken, ranging from 

models proposed by individuals with extensive industrial experience to models proposed by large industrial 

consortiums. Two representative industrial models are the five-step model by Cabena et al., with support from IBM and 

the industrial six-step CRISP-DM model, developed by a large consortium of European companies. The latter has 

become the leading industrial model, and is described in detail next. The CRISP-DM (CRoss-Industry Standard Process 

for Data Mining) was first established in the late 1990s by four companies: Integral Solutions Ltd. (a provider of 

commercial data mining solutions), NCR (a database provider), DaimlerChrysler (an automobile manufacturer), and 

OHRA (an insurance company). The last two companies served as data and case study sources. The development of 

this process model enjoys strong industrial support. It has also been supported by the ESPRIT program funded by the 

European Commission. The CRISP-DM Special Interest Group was created with the goal of supporting the developed 

process model. Currently, it includes over 300 users and tool and service providers. 
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Fig 3. The CRISP-DM Process 

 

HYBRID MODELS: 

 

The development of academic and industrial models has led to the development of hybrid models, i.e., models that 

combine aspects of both. One such model is a six-step KDP model. developed by Cios et al. It was developed based on 

the CRISP-DM model by adopting it to academic research.  

 

 
 

Figure 4. The six-step KDP model.( Source: Pal, N.R., Jain, L.C., (Eds.) 2005. Advanced Techniques in Knowledge 

Discovery and Data Mining, Springer Verlag.) 
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IV. COMPARISON OF THE MODELS 

Table 1. Comparison of DM & KD process models and methodologies (Kurgan & Musilek,2006) 

 

Model Fayyad et al. Cabena et al. Anand & 

Buchner 

CRISP-DM Cios et al. 

No of Steps 9 5 8 6 6 
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 Figure 5. Relative effort spent on specific steps in the KDDM process 
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V. CONCLUSION AND FUTURE WORK 

 

This survey has provided an overview of the state-of-the-art in developing one of the most important standards, the 

KDDM process model. The description and comprehensive comparison of several main models has been provided, 

along with discussion of issues associated with their implementation. The goal of this survey has been to consolidate 

research in this area, to inform users about different models and how to select the appropriate model, and to develop 

improved models that are based on previous experiences. After analysing the SE process models, we have developed a 

joint model based on two standards to compare, process by process and activity by activity, the modus operandi in SE 

and DM & KD.  

 

The proposed process model includes all the activities covered by CRISP-DM, but distributed across process groups 

that conform to engineering standards established by a field with over 40 years’ experience, i.e. software engineering. 

The model is not complete, as the need for the processes, tasks and/or activities set out in IEEE 1074 or ISO 12207 and 

not covered by CRISP-DM has been stated but they have yet to be adapted and specified in detail. Additionally, this 

general outline needs to be further researched. First, the elements that CRISP-DM has been found not to cover at all or 

only in part would have to be specified and adapted from their SE counterpart. Second, the possible life cycle for DM 

would have to be examined and specified. Third, the process model specifies that what to do but not how to do it.  

 

A methodology is what specifies the “how to” part. Therefore, the different methodologies that are being used for each 

process would need to be examined and adapted to the model. Finally, a methodology is associated with a series of 

tools and techniques. DM has already developed many such tools (like Clementine or the neural network techniques), 

but tools that are well-established in SE (e.g. configuration management techniques) are missing. It remains to be seen 

how they can be adapted to DM and KD processes.  
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