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ABSTRACT

The aim of this paper is to show how important data warehouses and data mining are. It also aims to
demonstrate the data mining process and how it can assist decision-makers in making informed decisions.
A literature review on data mining and data warehousing formed the basis of this paper. The models were
created using information gleaned from a literature review and a real-world application. The phases of data
mining methods, which are illustrated by the established model, and the relevance of data warehousing and
data mining are the most significant findings. It can assist in obtaining clearer responses, allowing both
technical and non-technical users to make even more informed decisions. In practice, data warehousing and
data mining are extremely beneficial to any company with a large volume of data. Standard (operational)
databases may benefit from data warehousing and data mining. Because of the right decisions taken with
the aid of data mining, they also help to save millions of dollars and raise profit. This paper explains how
data mining works and how it can be used by any company to help users get better answers from massive
amounts of data. It demonstrates a different method of querying data. Instead of performing standard
database queries, data mining goes a step further by collecting more valuable data.
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Have you ever considered the suggestions you get while shopping online? If you buy a refrigerator
online, for example, the website can suggest other items that you should consider purchasing. Have you
ever considered the warnings you get from your bank when you use your credit card in a different city?
These are data mining instances, which is the process of finding useful trends in a large data set. This
massive amount of data is generated by combining current and historical data from various sources and
storing it centrally in a Data Warechousing (DW)!"! repository. DW is a critical repository, especially for
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historical data and non-routine transactions. For example, consider historical data on customer purchase
transactions at modern supermarkets. Keeping this type of data in a standard database would result in it
being very large, resulting in slower results. For these reasons, historical data and non-routine transactions
should be stored in a data warehouse for data mining®!.

Data warehousing and standard databases are designed in various ways. Dimensional modeling techniques
are used in data warehousing, while an Entity Relationship Model is used in standard database design®!.
Multidimensional modeling (for example, star schema) improves performance!®. Data Mining (DM) is
a database and artificial intelligence hybrid that is used to provide valuable knowledge to both technical
and non-technical users in order to help them make better decisions. It is commonly used as a decision-
making aid®!. The process of DM is not easy. There are many types of feedback, and the whole process
can need to be replicated at times.

As a result, data mining is known to be an iterative process!®. It is divided into six stages:

% Define the problem

% Prepare the data

< Explore the data

“ Model

% Evaluate

% Deploy!”.

Data mining can help to automate the knowledge extraction process. This is why it is used in a variety
of fields, especially science and business, where large amounts of data must be analyzed®.. Web mining
is one of the most popular applications of data mining. The Internet is becoming increasingly relevant

and integrated into our daily lives. With terabytes of data being added every day, data mining techniques
for extracting information are becoming increasingly relevant!®’,

RESEARCH METHOD

In this paper, [ used a combination of a literature review on data mining!”!°! and data warehousing!* -3}
as well as real-world findings from a case study!'¥. Previous research on data mining and data warehousing
assisted me in establishing a theoretical basis for this subject. My academic literature review improved
my understanding of data warehousing and data mining, and then assisted me in identifying the key
factors in the data mining process. The case study’s real-world findings often highlight the knowledge
gained from the literature review.

DATA, INFORMATION AND KNOWLEDGE

Data: facts or a summary Data consists of numbers and messages. Data is fed into computers as input.
There are three types of data that computers can process: operational, non-operational and meta datal”.

Information: It can be given by establishing a link or connection between data. Computers transform
data into information!”.
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Knowledge: Patterns or connections between past and future data may be very helpful. For instance,
combining historical sales data with consumer data will reveal details about customers’ purchasing habits!”..

DATA WAREHOUSING

Present and historical data should be accessible for the data mining process in order to provide reliable
information but holding historical data in a normal database will have a detrimental impact on the database
itself. Old data is usually not used for day-to-day transactions, but it is used for data processing and
monitoring purposes. Storing historical data in a regular database would result in a significant increase in
its size, resulting in slower efficiency. Moving old data from various sites and integrating it all in a new
archive known as a data center!'” is a good idea. There are three stages to moving data from operating
databases to a data warehouse: Cleaning, transformation, and integration are the three steps!''!. There are
several meanings for a data warehouse. The most famous definition comes from Bill Inmon, who says,
“A data warehouse is a subject-oriented, integrated, time-variant, and non-volatile repository of data in
support of management’s decision-making process.”!!! Data Warehouse has following characteristics:

% subject-oriented: DW can be used to analyze any subject.
< integrated: DW integrates current and historical data from different sources.
« time-variant: DW keeps historical data of different time.

% non-volatile collection of data: content of DW should not be changed. It is historical data.

Unlike the Entity Relationship Model, which is used to construct standard databases, data warehousing
is constructed using dimensional modeling techniquesi®!. Modeling data warehousing is a difficult task.
It necessitates familiarity with market methods, Understanding the structural and behavioral system’s
conceptual model and understanding of data warehousing techniques!'®. The dimensional modeling
technique organizes all the data into 2 types of tables — fact table and dimension tables (Fig. 3). This
technique makes the process of retrieving data from data warehouse easier and faster. According to the
representation of the fact table and the dimension tables, there are 3 types of architectures in dimensional
model: (1) star schema, (2) snowflake schema, and (3) galaxy schemal!®l,

The architecture of data warehousing is incomplete without meta data. The data warehouse is defined by
data. It’s used to create, maintain, and instruct users about how to use a data warehouse. Any data mining
process relies on this information™”.,

DATA MINING

Data Mining (DM) is a database and artificial intelligence technique for extracting valuable information
from large databases and assisting users in making smarter decisions. It’s commonly used as a decision-
making aid®!.

(A) Data Mining Usage

With such a large amount of data, humans find it impossible to interpret and extract valuable information.
As a result, the use of Data Mining techniques is important. DM is used in a variety of fields to aid in
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the extraction of valuable data and the subsequent making of better decisions. For e.g., DM may be used
to promote a product.
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Fig. 1: Data Mining Usage

It may assist by providing valuable knowledge on the right media and timing to post a commercial in order
to boost a product’s sales. DM strategies (for example, correlation analysis) examine all past relevant
campaign data and compare sales to generate insightful reports for policy makers to use in order to boost
potential sales!'®. Web mining!'?! is the most general use of data mining. With terabytes of data being added
to the internet every day, a better way to evaluate web pages and collect valuable information is needed!®.

(B) Data Mining Process

The method of data mining is not easy. It is difficult to understand and has feedback loops, making it an
iterative operation. The phases of the data mining method are depicted in Fig. 11!, Tt also demonstrates that
the procedures can be reversed and that the whole procedure can often be restarted from the beginning.
In fact, there are six steps to the data mining process:
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(C) Explanation/Discussion of Model

Data Mining Process — Goal: Data mining is a method of querying data that is different from traditional
querying. Instead of doing standard database searches, data mining goes a little forward by collecting
more valuable information from a large number of datasets. It is not a simple procedure. It entails multiple
stages of suggestions between them, and the whole process can be replicated from the beginning in order
to have clearer responses that match the needs of the decision makers?”,

Problem Definition: Understanding the market challenge is the first step in the data mining process.
The project goals and company criteria should be identified by the working team at this point!'!. This
move can also describe the model parameters that will be used to test the model. The team should come
up with a description of the data mining dilemma together!!l.

Data Exploration: Domain experts gather, identify, and explore data in this process, as well as
communicate with data mining and industry experts from the previous phase, in order to fully comprehend
the metadatal'®l. Understanding the data allows you to get a better understanding of the market, which
will help you design the mining model®!.

Data Preparation: Domain experts should create data models and correct any data-related issues before
developing mining models. Before going on to the next step, all bad data should be discarded, and any
missing data should be brought in!. The final dataset should be prepared during this process!'”.

Modeling: Data mining experts will begin the modeling process after completing the data discovery
and planning phases by choosing modeling techniques and specifying the columns of data required to
construct a mining framework, followed by the mining models!'®. The built model should be able to
satisfy the requirements?*,

Evaluation: In this step, data mining experts create several models, test them, and then choose the best
one. Until proceeding to the implementation process, the chosen model should be thoroughly tested before
being deployed into the production area. If no model performs as predicted, the whole procedure, which
is the problem description!'?), should be replicated from the beginning.

Deployment: The optimal model will then be deployed into the manufacturing system after it has been
evaluated. This process could result in the development of a data mining study"”. Data mining activities
can be completed after the deployment. Prediction activities, for example, will assist businesses in making
informed choices. The paradigm that is implemented should bring value to the company!®!.

RESEARCH OUTCOME

The developed model contributes to a better understanding of the data mining process by assisting
in the identification of the process’s key factors (steps). It also demonstrates how difficult it is. It is
critical to have correct outcomes by reviews and iterations. This knowledge aids in the implementation
of a real-world data warehouse and the subsequent application of data mining techniques. For the
installation and observations, I choose a system with a large volume of data. The chosen system is
a University Housing System which usually has huge amount of data like data related to objects as
buildings, apartments, furniture, students, and many other things like maintenance requests. First,
I implemented the operational database for the system. Then we built the data warehouse to apply
the data mining techniques.
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(A) Operational Database

Brief: Since the data for university housing must be kept in a finite order, it is preferable to use the
assistance offered by a database, which makes working with the data very straightforward. Using a website
for the Housing Department also serves to streamline the process. Fixing any malfunction or injury that
could occur is one of the most important services that the Housing Department can provide in a timely
manner. As a result, creating a database will help to speed up the process. Students may submit questions
by filling out an electronic form with the information needed to be stored in the database. The requested
details would then be sent to the employee who is in charge of receiving student maintenance requests.
When the staff have completed their jobs, the database should be checked with all details relating to the
reconstruction operation.

Functions of the System: The main functions that are done by this system are:

« Students can make requests in order to get their items repaired.

« The requests given by the students will go to an employee who is responsible to receive the requests.
+« Student can know the price for the repair work done and the status of his/her repair request.

< Employees can list all the new requests.

< Employees can show the status of the repairing process.

< Employees can update the repairing information.
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Fig. 2: Developed Entity-Relationship Diagram for the proposed Operational Database (ERD)
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Brief: The “repair Request Information” is the focus of this Data Warehouse. It is focused on demands for
repairs submitted by students who reside in one of the university’s housing buildings. This data warehouse
stores the information provided by students asking to repair damaged items. Information includes:

4
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» Students’ information.

* Item’s information.

* Request information.

* Location (campus name, complex name, building #, and apartment#).

< Employees Information who are going to take care of the damaged item.

Proposed results: Managers would be able to make smarter choices with the aid of data warehousing
and data processing techniques. This method provides answers to a few key questions that will assist
managers in making informed decisions.

For example:

< What items are requested to be repaired together?

)
0‘0

o

o

)
0‘0

Design

What items are requested to be repaired after each other?

» What were the most requested items to be repaired last-year?

* What are the most common things on which students submit maintenance requests?

What was the name of the building with the most maintenance demands last month?
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Fig. 3: Developed Star Schema for the proposed Data warehouse

Print ISSN : 2348-7437

75

Online ISSN

2 2454-9533



sommosenceonenans: Siemsudheen and Moosafintavida

FOUNDATION

CONCLUSION

We now have an immense number of records, necessitating the use of data warehousing and data mining.
A data warehouse (also known as an operational database) is a central repository for a subject-oriented,
integrated, time-variant, and non-volatile compilation of data from various sources!'!. Data warehousing
organizes data in two separate architectures for faster performance: fact table and dimension tables!™.
As a result, modeling a data warehouse differs from modeling an operational database. A dimensional
modeling is used to model the data warehouse (star schema, snowflake schema, or galaxy schema) but the
operational database uses entity relationships diagram!®!. Data mining has evolved into a critical method
for extracting valuable knowledge from the massive amounts of data available today. It may also aid in the
extraction of data from the Internet, which has become an integral part of our lives. It involves six phases:

¢+ Problem definition

« Data Preparation

«» Data Exploration

¢ Modeling

« Evaluation

% Deployment!".

It’s an iterative process with feedback in between stages and the need to restart the process from the
beginning on occasion. Iterations are needed during the mining process in order to provide clearer
answers that users can use to make better decisions. The ability to automate data mining techniques
and the added benefit of using them make it appealing for use in a variety of fields, especially science
and business with large amounts of datal®. Data mining is a sophisticated method of processing and
querying data. It goes much further by detecting useful relationships in records, like secret trends or

relationships?. One of the most popular applications of data mining is web mining!®. It aids in the
extraction of valuable knowledge from the vast amount of data available on the internet.
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