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Abstract
Analyzations and Utilization of big data have revolutionized the way organizations assess their performance and the way they make strategic as well as critical business decisions. Big data is the form of data that is very large in size such that normal analytics tools are not capable enough to derive useful and precise insights from it. Big data can be characterized by 3 Vs. These are volume, velocity, and variety. The volume is associated with the large size of data, velocity is associated with the fast and constant growth of data, and variety is associated with the different types of data that are now available. Small business organizations with little workforce and tight budgets are key factors in enhancing a particular economy. Small organizations must perform successfully. However, small organizations are seen to be significantly slower in terms of adopting big data analytics for better business insights. The primary focus of this research study is to determine the challenges that are faced by small organizations. This study is particularly associated with a mini-supermarket chain, Preston Foods. The Researcher has proposed a data warehouse model that will be suitable for Preston Foods which is one of the objectives of conducting this research study. The tools and software that the researcher has used for the design and development of the proposed data warehouse have also been mentioned by the researcher.


Table of Contents
1. Introduction	4
1.1 Background and Introduction	4
1.2 Problem Statement	4
1.3 Aims and Objectives	5
2. Literature Review	6
2.1 Significance of Big Data in smaller organizations	6
2.2 Factors and Challenges of Big Data	8
3. Methodology	10
3.1 Data Warehouse	10
Introduction	10
Significance	11
Types of Data Warehouse Architecture	11
Architectural Components	12
3.2 Knime	14
3.3 Proposed Design	15
4.	Results	15
4.0 Introduction	15
Datawarehouse	15
Data visualization	19
5. Limitations	30
6. Conclusion	31
References	32


[bookmark: _Toc77714059][bookmark: _Toc77717177]1. Introduction
[bookmark: _Toc77714060][bookmark: _Toc77717178]1.1 Background and Introduction
Data has to be analyzed and processed in order to be converted into useful Information. This analyzed information becomes the source of trends and patterns which aids businesses and organizations to make efficient and effective business decisions. When such a large amount of data is accumulated that it can no longer be analyzed and processed by the conventional data processing tools, it becomes big data [7]. Big data is a type of structured, semi-structured, and unstructured data [8] growing at a fast and constant rate [9] that normal and traditional data processing tools are no longer able to process efficiently. 
The hype of big data was recently created in 2011 and now businesses want to use big data to make better business decisions. Big data is a large set of data that cannot be analyzed with the naked eye but with the help of the right tool to process the data can give us insight knowledge. How organizations are analyzing and utilizing big data is revolutionizing their stance in the market. Data is generated by social media, the stock exchange which accounts for hundreds of terabytes per day [10] [11]. These are some of the examples of big data which are not only used by social media companies or stock exchange-related organizations but other organizations also take this big data into consideration while making efficient and critical business decisions.
Big data is helping big organizations in many ways, furthermore, smaller organizations can also get benefits from it. As bigger organizations have more resources so they don’t get subjected to as many challenges as compared to smaller organizations. But handling and utilizing big data efficiently can take small organizations to another level. Therefore, the projected research is going to focus on the role of Big Data in smaller organizations. How small organizations can be benefited from utilizing the big data, what are the challenges that small organizations are subjected to when storing, processing, and utilizing big data, and how (using which tools and architecture) such organizations can store, process, and utilize data that is this huge in number is going to be the focus of conducting this research study.
[bookmark: _Toc77083184][bookmark: _Toc77714061][bookmark: _Toc77717179]1.2 Problem Statement
The approach towards big data from different organizations matters because different organizations have different problems and one of the problems which are very common among them is a lack of proper understanding of the data. So it is understandable that smaller organizations have more problems understanding the data. And it matters because analyzing big data can identify new opportunities which automatically leads better business strategies, more profits, and more satisfied customers. So using data analysis in this research will help us better to understand big data and to overcome the challenges which come with it.
In today’s competitive and fast-paced world, data is everything [12]. For companies first and foremost problem as to where to get data from. Information that companies have needs to be analyzed in order to be converted to data. The trends and patterns identified in this analyzed data will then make critical decision-making, to a certain extent, very convenient. Big Data holds a notably significant value for every company. Managing, storing, utilizing this big data is the most common problem that every company and organization is being subjected to.
The problem that is research focuses is on is regarding a mini-supermarket chain known as Pestron Foods. With the constantly growing sales there rose a problem of storing this large data and utilizing it in the most effective manner. The problem of designing a suitable data warehouse for Preston Foods and what challenges will be faced by Preston Foods and other small organizations in order to manage, store and utilize big data are being focused on by the researcher in this research.
[bookmark: _Toc77083185][bookmark: _Toc77714062][bookmark: _Toc77717180]1.3 Aims and Objectives
The aim of this study is to determine the role of big data in different organizations, especially in smaller organizations. This Research aims at providing an idea of how a data warehouse will be designed for storing, managing, and utilizing big data of a small organization. Overall, among all the small organizations, this research mainly aims at designing a data warehouse for Preston Foods. This research targets small organizations to raise awareness regarding the importance of big data and what challenges will the company be subjected to while analyzing and utilizing this big data. 
In this research, the following objectives will be focused on by the researcher:
· To study the significance of big data in an organization.
· To identify the benefits, challenges, and opportunities of using big data in an organization.
· Exploring different types of data warehouses.
· Designing a suitable data warehouse for a small organization.

[bookmark: _Toc77714064][bookmark: _Toc77717182]2. Literature Review
This section of the research study demonstrates and incorporates the findings obtained from previous studies, journals, books, and papers to support the context of the topic. It further sheds the light on the gap, significance, and important models applied in the previous research and how the proposed research is different based on theoretical constructs of the topic. 
2.1 [bookmark: _Toc77083188][bookmark: _Toc77714065][bookmark: _Toc77717183]Significance of Big Data in smaller organizations
The reason behind organizations’ success is competitive pressure, therefore, every organization is looking for every possible way to improve their performance. Big data can be one of the critical factors that allow an organization to stand out in its respective market [13]. Big data is being generated at an exponential rate [14]. 
[image: ]
Figure 1 – Source: Data Age 2025 [1]
The main reasons for such exponential growth of data are the increased use of devices that generate data which includes gadgets that are incorporating sensors, mobile phones, the increased adaptation of 5G, advancements in cloud computing and IoT devices, and advancements in other technical fields such as computational photography and artificial intelligence [15] [16]. All these applications generate massive datasets. This large number of data can become a hassle for organizations if not managed properly but when managed and processed properly using the right tools, this same dataset will prove to be the revolution in the success of that organization [17]. The important and useful insights that will be developed by the trends and patterns identified in the processed data will be utilized by organizations and will provide them the opportunity to acquire a number of benefits [18]. These include optimizing the overall cost, personalizing their promotional offers, services, products, attaining maximum possible marketing potential that is driven by data, automating the pricing process to ensure consistent price models while mitigating manual errors [19]. 
Almost every organization in the world would second with the fact that big data benefits them by providing deep and thorough insights into their customers’ behavior [20]. These insights are then used by organizations to develop and implement effective, efficient, and productive strategies and business decisions [21]. 
The majority of the population is of the view that only giant corporations enjoy the benefits of utilizing big data but in the same way, big data also helps smaller organizations to generate significant value. Like, big data helps an organization to reduce their cost by working in an efficient way. The most significant value big data provides to a small company is a competitive advantage because when a business knows more about the behavior of their customers then it is easy to put a personal touch to give them what they like and dislike. Following is a comprehensive brief of how big data can benefit small organizations:
Shirokova and Iliashenko, in their research study, proposed that big data helps small organizations to efficiently improve their inventory management [2]. Analysis of big data allows organizations to have a look into their detailed performance [23] and precisely identify any inefficiency if there’s any [24]. Being aware of the inefficiencies, companies can manage and strategize accordingly which can further result in overall cost reduction [22] and will also allow them to enhance their efficiency and productivity. Businesses will be able to identify their customers' preferences [25] with the help of which they can develop personalized promotional offers, services, and products. This further provides them with the opportunity to experience an increase in sales and thus overall revenue [26]. By allowing small businesses to assess their finances, big data can help small organizations to compare their prices with their respective competitors. 
Businesses will be able to get a better insight and make effective decisions regarding increasing or lowering the prices of their products or services accordingly [27].
As big data provides small businesses with an opportunity to have a better insight into customer behavior and their purchasing intentions, businesses will have an increased understanding of the local market. With this chunk of information, businesses can create productive and effective target marketing strategies providing them with the chance of experiencing a competitive advantage [28] [29]. The fact that only big companies can make effective use of big data analytics, is not true. As small businesses comprise tight and low budgets, there are certain big data analytics tools are available in the market that small businesses conveniently afford [28] [30].
[bookmark: _Toc77714066][bookmark: _Toc77717184]2.2 Factors and Challenges of Big Data
Over recent years big data has been gaining a significant amount of attention from many researchers and business owners. Big data analysis is a proven method that provides businesses with the opportunity to gain better business insight and generate increased revenue [31]. There exist several methods and approaches that aid businesses to determine and evaluate the financial potential of their big data investments [32]. Different businesses adopt different methods according to their suitability. Some businesses incorporate the Return On Investment approach whereas others might take up the Benefit-Risk Analysis approach in order to assess the respective investments [3]. 
In addition to these approaches, the Critical Success Factors is another approach that is being adopted by a number of different researchers [3]. According to Eybers and Hattingh [4], the Critical Success Factors allow businesses to evaluate the risks prior to investing in big data. Most of these critical success factors that are incorporated in the research study conducted by Golzer and Demmelhuber [5]  are based on data warehouse and Business intelligence systems because of how they are mostly used to manage, store, and analyze big data.  Sai, Abdullah, and Husin [3] mention in their research study that in order to implement and utilize big data properly and successfully, mere technical capabilities for data analysis would not be enough. They argue that managing the data in an appropriate manner [5] and accessibility of proper analysis tools [6] are also some of the critical aspects of successfully implementing big data in an organization. Both these factors, proper management, and software availability allow businesses to have a better understanding of data to develop effective strategies and make effective business decisions [3].
The management and analysis of small data are comparatively easy as they can be done manually by humans or simple machines [30]. However, dealing with a large amount of data can give rise to a number of immense challenges. Many researchers have been facing difficulties while mining and analyzing large data sets to derive useful business insights from them. Different challenges are subjected at different phases of big data analysis, for example, data gathering, storing this large amount of data, managing this data, creating visualizations from such diverse data. In addition to these, sharing such an amount of data searching through this data can also be very challenging for organizations [30].
       Just as big and developed companies, small organizations are also subjected to different challenges while utilizing big data to gain a better understanding of the market, their business, clients, performance, etc.  Unlike big organizations, smaller ones are not equipped with the appropriate understanding of big data. According to [30], in terms of big data, the first and foremost problem that is subjected to small and medium-sized enterprises is whether their data can be considered as big data or not. Whether they should hop on to the big data train or not. 
Giant corporations are capable of purchasing software and tools that allow effective and efficient analysis of big data. Whereas for smaller companies, because of their little revenue generations, tight budget, and small scale business it becomes rather difficult to invest in big data analytics [30]. Incorporating small budgets, smaller organizations face difficulties in hiring new employees who acquire the capabilities of analyzing and further managing the big data. Big data will be of zero significance if not managed properly [36]. 
There exists a lack of success stories of utilizing big data in smaller organizations. This can be considered as a critical factor for channeling big data innovation among smaller organizations [35]. As compared to large corporations, small companies are more concerned about the security of their data. Due to a lack of tech and infrastructure management and expertise in small organizations their data is more vulnerable and is more prone to data breaches and data theft. In contrast to big companies, a small company will not be able to compensate and survive through a critical data breach and cyber-attack [34]. There are certain legal considerations that must be followed by every organization in order to perform big data analytics. Small companies mostly lack such expertise and would require the services of a third party. Such services are expensive which most of the small companies are not able to afford [30]. Most of the small-scale organizations are subjected to information asymmetry with financial institutions which is the reason that they experience a lack of financial resources. With little financial resources, small companies are hesitant to invest in fields that do not complement their particular business model [33].
[bookmark: _Toc77714067][bookmark: _Toc77717185]3. Methodology
[bookmark: _Toc77714068][bookmark: _Toc77717186]3.1 Data Warehouse
[bookmark: _Toc77714069][bookmark: _Toc77717187]Introduction
A data warehouse is system software that falls under the category of data management systems. It is a collection of a large amount of data that aids in insightful decision-making. Organizations make use of their data warehouse to make efficient and effective business decisions. The primary purpose of a data warehouse is data organization and to cleanse the data so that it becomes subject-oriented, time-referenced, non-volatile, and integrated. These characteristics are required in data so that it can be analytical and beneficial insights can be derived from it [37]. A Data warehouse is different from a database [38]. A data warehouse incorporates multiple databases which makes data analysis convenient.
[bookmark: _Toc77714070][bookmark: _Toc77717188]Significance
There exist several different benefits of implementing and utilizing data warehouse applications. These benefits include both tangible and intangible benefits [39]. The most prominent among the tangible benefits are better and favorable information [41] and the other one is the amount of time an organization saves when it is equipped with a data warehouse application [40]. 
A data warehouse makes access to data more convenient [42]. Organizations generate a lot of data regarding their customers on a day-to-day basis. Useful information is clustered up and buried deep down in the database of a certain department. A data warehouse extracts data from different internal databases of an organization and organizes it in a more presentable manner that makes it easy to access information which the managers and analysts can make use of while developing strategies and decision making [43] and effective strategies that are made possible via a data warehouse, provide an organization with the opportunity to have a competitive advantage in their respective market. Data warehouses allow organizations to have a better understanding of their performance and their current stance in the market. With this information, managers can develop and implement suitable strategies that are effective and efficient [44].    
[bookmark: _Toc77714071][bookmark: _Toc77717189]Types of Data Warehouse Architecture
There are three types of data warehouse architecture i.e. single-tier, two-tier, and three-tier data warehouse architecture  [52]. The single-tier data warehouse [55] is suitable for organizations that generate simple and will not be suitable for organizations that incorporate a large number of data streams and complicated data requirements. The two-tier data warehouse [54] incorporates a database server and a system and is suitable for small-scale companies that are equipped with data marts as their server. This data warehouse is more efficient than the single-tier data warehouse but it lacks scalability to incorporate complex big data. The three-tier data warehouse architecture is the most commonly used one as it is most efficient in generating useful insights from raw unorganized data. The bottom tier of this three-tier data warehouse incorporates the databank server the purpose of which is to create an abstraction layer over the transactional database being utilized by the front-end users. The middle tier incorporates the OLAP server i.e. the Online Analytical Processing server. This level of data warehouse arranges and organizes data such that it will be conveniently analyzed. The third and the top tier of the three-tier data warehouse incorporates the tools and APIs the purpose of which is to perform high-level analytics, evaluation, and generating reports. Figure 2 can help understand the three-tier data warehouse architecture in a better way. [53]
[image: Three-Tier Data Warehouse Architecture [12]. | Download Scientific Diagram]
Figure 2 – Source: [49]
[bookmark: _Toc77714072][bookmark: _Toc77717190]Architectural Components
According to Astera [45], a data warehouse system primarily comprises 6 components. These components are database, ETL (Extraction, Transformation, and Loading) tools, metadata, access tools, the data warehouse bus, and the last one is a reporting layer. 
1. A Central Database
The main component of the data warehouse architecture is the central database where all the data is being accumulated and stored in a proper and organized manner for further reporting and analysis. There are different types of databases that are suitable for different organizations depending upon their business models. Following are the three types of databases that can be used:
· Relational database: This is a table of related values. These databases are row-centered which means that every row incorporates a different real-life entity of a particular organization. These rows in the tables are related to each other. These are the databases that are most commonly used by different organizations in the world [46]. Some of the most prominent examples of relational databases are DB2 by IBM, Oracle, SQLite, Microsoft SQL Server, MySQL, SAP, RDB by Oracle, Informix Dynamic Server by IBM.
· Analytical Database: the main purpose of an analytical database is to manage and sustain data or the sole purpose of data analytics. The type of data that is primarily managed and organized in this type of database is the big data of an organization which includes customer data and the market data or businesses and organizations. Analytical databases are the most scalable ones among the types of databases [47]. Some of the most prominent examples of the analytical database are Greenplum and Teradata.
· Cloud-based Databases: these databases operate as traditional relational and analytical databases with an added feature of cloud computing. These databases can be accessed via an API that is provided by a vendor or via a web interface. Provides organizations with the opportunity to not spend any additional revenue on tools and equipment related to data warehouses. Organizations only pay for what they use [48]. Some of the most prominent examples of cloud-based databases are Microsoft Azure SQL, Amazon Redshift, MongoDB Atlas,l and Google BigQuery.
2. ETL Tools
These tools are the main essence of the data warehouse system. These will aid in the extraction of data from various sources, proper organization of that extracted data, and allows that data to be imported into the data warehouse. ETL activities hold crucial value for a data warehouse system as they are carried out on a regular basis for the data warehouse to be well maintained. With the help of these ETL activities and the respective tools, the aggregation, transformation, and calculations of data are verified. ETL tools do not require any technical expertise to be operated. These allow data to be transported and imported into the data warehouse which counts as the first and foremost step of data warehouse analytics. [56]
3. Metadata
In simple words, metadata is the data and information related to a data warehouse that is required by the user for better understanding. Metadata incorporates information regarding the description and the whereabouts of the data warehouse components, integration and analytical techniques that are being implemented, and the list of access controls. Metadata provides organizations with the opportunity for creating, maintaining, and utilizing the data warehouse in an enhanced and efficient manner. [57]
4. Data Warehouse Access Tools
It is not possible for every small-scale organization to employ database administrators for managing their databases for efficient data warehouse analytics. Therefore, there exist data warehouse access tools that do not require any code to be written for their operation. These tools aid in the creation of reports.
5. Data Warehouse Bus
This is the architectural component that defines how the data is being transmitted through different components and phases. The data mart is incorporated in this architectural component [45].
6. Data Warehouse Reporting Layer
This architectural component of the data warehouse incorporates the business intelligence database architecture and allows the users to access it. This architectural component is considered as the dashboard that represents all the final analysis that is generated by the data warehouse. This analysis includes reports, data visualizations through charts and graphs, and every other kind of required information [45].
[bookmark: _Toc77714073][bookmark: _Toc77717191]3.2 Knime
Knime is a software that is based on the graphic user interface and provides the services such as data integration, data visualization, and data analysis. These processes incorporate data mining and machine learning for efficient and effective results. Knime is a convenient and easy-to-use software that does not require coding and programming language of any sort. Users that lack technical and analytical skills are also able to make effective use of Knime to generate important visualizations for effective decision making. It also provides the feature of plugging in and importing data from different data analytics and business intelligence tools. Knime being an open-source software makes it feasible for it to be used by small companies and generate useful insights into their business [51]. 
[bookmark: _Toc77714074][bookmark: _Toc77717192]3.3 Proposed Design
The primary objective of conducting this study was to propose, develop, and implement a data warehouse design that would be suitable for a small company and would cater to its big data generation. This research study has been conducted with its primary focus on Preston Foods. The phpMyAdmin data warehouse has been opted by the researcher. Big data of Preston Foods will be managed, stored, and analyzed using phpMyAdmin. As it is an open-source tool that incorporates MySQL administration tools, this would provide Preston Foods an opportunity for cost reduction. According to [50], many small companies are often equipped with phpMyAdmin as their data warehouse. Among all the organizations that are using phpMyAdmin as their data warehouse, 39% are small-scale companies incorporating a workforce of fewer than 50 employees.
Knime has been opted by the researcher as the data analytics tool. phpMyAdmin arranges the Preston Foods data in a database model and further into two tables i.e. Preston Food Store and Preston sales. This tabular form of data is imported in Knime to derive trends, patterns, and visualizations. These patterns and visualizations are then utilized by the managers of Preston Foods to strategize accordingly for the purpose of enhanced performance, competitive advantage, and to gain better insights of their business.

4. [bookmark: _Toc77714075][bookmark: _Toc77717193]Results
[bookmark: _Toc77714076][bookmark: _Toc77717194]4.0 Introduction
 	This chapter comprises of different sections which discusses the results that are obtained after implementation.  Further this chapter includes the procedure which is followed for the sake of implementation of the data warehouse. Data visualization charts are also shown and explained in this chapter. 
[bookmark: _Toc77714077][bookmark: _Toc77717195]Datawarehouse
Data warehouse is seem to be an effective way to store large bulk of data. Datawarehouse is created using phpmyadmin. To install phpmyadmin, xampp is which is downloaded and connected while switching on the ports of mysql, Apache and Filezilla. The below picture shows the picture of the pestron database. Pestron database contains two tables which are named as pestron food store and pestron sales. Below is the structure of tha pestron database. 
[image: Graphical user interface, text, application, email

Description automatically generated]
Figure 1(Pestron database)
After successfully creation of Pestron database, tables are created. One of the table is shown below which are named as pestron_food_stores. The table has number of entities which includes city, Columbus_area, ebt, name, phone_number, state, street address, wic and zip_code. These all are created using sql queries, setting its types and number of attributes in the database table. These is no primary key in the above table as the data is redundant and equally significant. 
[image: Table

Description automatically generated with medium confidence]
Figure 2 (pestron food store)

The below picture shows the data of the table pestron_food_stores. The above data is successfully imported and loaded in the table. 
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Figure 3(pestron food store data)



The below picture shows the structure of pestron sales. InvoiceID is identified as a primary key as it contains the unique data which is also not redundant. Further it shows the number of entities which are invoiceID, Branch, city, customer, gender, productline, quantity, tax, total,date, time, payment, cogs, gross margin percent, gross income and rating.  The structure of table is created with the help of sql queries. Different types is set for different entities in the table. 
[image: Graphical user interface

Description automatically generated with medium confidence]
Figure 4 (structure of pestron sales table)
Data is imported in the table which can be shown in the below picture. It provides the easy access of data. Data can also be entered manually in the table using insertion sql query. 
[image: A picture containing graphical user interface
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[bookmark: _Toc77714078][bookmark: _Toc77717196]Figure 5(data of pestron sales table
Data visualization
Data visualization presents the idea to show the relationship between different attributes of the tables. Data visualization has been done using the knime software which is an open source software and it provides the number of privileges to represent the data.
Knime provides the ease to work on different data using data different workflows hence it is easy to maintain the large amount of data and visualize them. Different nodes are created using from the node representative option. Pestron food store file is attached in the csv reader node. To graphically represent data, various nodes are created which includes the box plot, bar chart, pie/donut chart, heat map, sunburst chat, bar chart and interactive histogram chart. 
[image: Chart
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Figure 6(workspace of pestron food store)


Below is the bar chart representation of the number of occurrence of the data. It shows the probability of data in the form of yes or no. 
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Figure 7(bar chart)








Then box plot is created which shows the data, in the upper quartile, middle and lower quartile using one numerical value which is zip_code of different food stores. Box plot can also be shown using various numerical values. The results for various numerical values can be seen from figure (9). 
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Figure 8(box plot)

[image: A picture containing diagram
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Figure 9(box plot of multiple values)

The below picture shows the histogram representation of the data. Histogram is build usin NVD3 library. It provides an ease to change the x-axis and the flying aggregation column which keeps on changing. From the implementation, Columbus is set on x-axis which is the city. 
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Figure 10(histogram)




The picture which is attached below shows the pie-chart, it represents the results on the basis of ebt numerical value. It shows that 16% probability in no and 52% in yes. This probability shows that 16% of the customers does not pay for the food with the help of card and 52% customers pay from their cards.
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Figure 11(pie-chart)







Sunburst chart helps to represent the categorical features of the data using their numerical values in the form of rings. This chart shows the multiple variables at the same time. 
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Figure 12(sun-burst)








Similarly, workspace for pestron sales is created using similar methods. Below picture shows the creation of csv reader node and various data visualization nodes. 
[image: Chart, scatter chart
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Figure 13(workspace of pestron sales table)







Below is the picture which shows the pie-chart depending on the data. It shows that there are various methods for the payment which includes the cash, Ewallet and credit card.
[image: Chart, pie chart

Description automatically generated]
Figure 14(pie-chart)








Below picture shows the sunburst representation of the data. Every ring is sliced based on the numerical value of the data. 
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Figure 15(sunburst)







Below picture represents the histogram which shows different values on x and flying aggregation values of unit price, quantity and tax, total, cogs, gross margin, gross income and rating. 
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Figure 16(histogram)




Box plot representation is shown using the pestron sales data. It includes the minimum, lower quartile, median, upper quartile and maximum value. 
	[image: Chart, box and whisker chart
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Figure 17(Box-plot)


[bookmark: _Toc77714079][bookmark: _Toc77717197]


5. Limitations
Just like every other research, this study was also subjected to certain limitations that, to some extent, influenced the conduction of this study and the overall execution. While researching the factors that might affect the utilization of big data in small-sized companies, the researcher experienced a notable deficiency of critical success factors regarding the big data domain in the literature. In addition to this, while developing the data warehouse for Preston Foods, due to a large amount of data it was difficult for the researcher to determine and define the primary keys and the foreign keys of the two developed databases. Furthermore, the installation of the software i.e. phpMyAdmin and Knime required certain specifications for which the researcher had to put in additional time and effort.
[bookmark: _Toc77714080][bookmark: _Toc77717198]6. Conclusion
The purpose of conducting this research study was to design and implement a data warehouse system for a mini-supermarket chain Preston Foods in order to cater to the company’s big data generation. This study will aid in raising awareness among small companies regarding the importance of utilizing big data and how it will benefit their organization as it is also supported by the previous study given by Shirokova and Iliashenko which clearly indicates the various benefits of big data in smaller organizations. There might exist challenges that the companies will be subjected to but still, the benefits of big data analytics surpass them all. There exist techniques and methods following which small companies can also experience the benefits of big data to its full potential. The phpMyAdmin data warehouse is being utilized by the researcher to cater to Preston Food’s big data. Furthermore, for the purpose of generating useful insights from the company’s big data, the researcher has utilized the services of Knime software.
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