


Abstract
Small and medium enterprises (SMEs) generate a large portion of industrial employment and production in almost all countries. Moreover, these establishments play a crucial role in cultivating entrepreneurship and creating new products and processes. Even though SMEs could be a source of new ideas and innovations, a substantial difference in productivity can be observed between small and large enterprises. This report exposes the significance of data analyses and explains the different procedures used to transform data into knowledge. 
Introduction
In a digital world, data is produced from numerous sources, and the fast shift from digital technologies has led to an increase in big data. It provides revolutionary breakthroughs in many fields with a collection of large datasets. It generally refers to collecting large and complex datasets that are difficult to process using traditional database management tools or data processing applications. This report is made of three stages: first, it describes and analyses the general model and challenges of implementing Big Data Analytics (BDA); second, it reviews the extensive literature on proposing Big data models for small- and medium-sized enterprises (SMEs); third a case of a small firm is presented, and it compares and assesses the data collected by the firm.
Literature review
Big data and Data warehouse
Big Data (BD) is a changing term that describes a vast amount of structured, semi-structured, and unstructured data that can be mined for information[3]. The most widely accepted definition of big data was suggested by Gartner, which defines the term "Big data" as follows: "Big data is high-volume, high-velocity and/or high-variety information assets that demand cost-effective, innovative forms of information processing that enable enhanced insight, decision making, and process automation" [6]. As big data analytics is one of the emerging information systems today, by implementing big data analytics, organisations expect to achieve excellence and more productiveness in their business [7]. [image: Diagram

Description automatically generated]
Figure 1 Big data characteristics [9]
Big Data has four primary characteristics: extreme volume, a wide variety of data types, veracity, and data processing velocity [3]. Big Data manipulation raises time, costs, and complexity challenges that make using a conventional relational database for storage and analysis impractical. For this purpose, new approaches to storing and analysing data have surfaced that combine raw data into a data lake, allowing artificial intelligence programs to apply complex algorithms that search for patterns. If translated, these patterns become business opportunities and could be exploited to provide a competitive edge for organisations and individuals that can do it. BD can be captured and structured using either internal and/or external sources. For advanced, in-time applications, data is collected, processed and analysed in real-time — for example, to improve the just-in-time manufacturing and delivery of a specific product. In most cases, however, companies are using their specific historical data, collected, corrected, and structured internally. Differing on their topic and significance, this data can be used for descriptive analytics that provides the situation of the inventory or activity at a specific place and time[3], endeavouring to identify the difficulties and opportunities linked with existing developments. Predictive analytics uses mathematical algorithms and software applications to recognise predictive patterns inside the analysed data, patterns that are then generalised to forecast a forthcoming context or situation. And prescriptive analytics, which concerns approaches like multi-criteria decision making, optimisation, and simulation in order to assess and select among numerous substitute decisions and improve business performance. As a result, Business Intelligence (BI) is becoming increasingly important in managers' capacity to make effective business decisions to meet the organisation's needs. Bi-applications aid managers by allowing them to search through their organisation's current data, interpret it and evaluate its value to make better and more informed decisions. The data warehouse (DW) is an essential component of business intelligence systems because it integrates a diverse set of data sources, most notably structured transactional databases. [image: Diagram
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Figure 2 Data warehouse life-cycle
We must be aware of the academic and industry theories under consideration, as well as the reasons why the study is necessary. The objective of this project will be the design and construction of a data warehouse and business intelligence. Data will be analysed, and information will be delivered as part of this, using technology from Creating a business intelligence system in the absence of a data warehouse. A recent study in the field of business intelligence (BI) has demonstrated that data is no longer always delivered in a structured database or format but may also be pulled from unstructured sources to provide managers more power in their analysis and decision-making. We must be able to efficiently manage data to make educated decisions. Retail was a pioneer in this industry, having been one of the first industries to engage heavily in the collecting and integration of customer data. It was a requirement for the project. Based on historical data, the retail company's management can make better decisions. Information is not easily accessible to business users (decision-makers). To tackle this challenge, several departments inside the retail organisation have developed their resources, utilised numerous data sources, and engaged experts to assist them in meeting their short-term data demands. A situation in which the same data was gathered from the same source systems and made available to many departments without a clear overall information-delivery Management reports suffered from a lack of connectivity between the numerous data sources. A retail organisation's data inconsistency was resolved by building a central data warehouse so that all users could access the information regardless of their position. The data warehouse project arose as a result of the company's need for data harmonisation and high-quality data storage. It is inspired by the company's requirements for a data warehouse and business intelligence. You can utilise them to assist you in making better business decisions by encouraging managers and other organisation users to analyse data and do analysis in an organised manner. A centralised data source enables analysts to evaluate how various components such as supply chain and client preferences interact with other aspects such as location.
Challenges
Generating data is more straightforward than discovering the meaning, patterns, and predictions in data sets. In the last decade, the data size has grown exponentially by a variety of means such as mobile devices, aerial sensory technologies, remote sensing, radio frequency identification, and so forth [9]. Consequently, one of the fundamental challenges of BD is storage mediums and increasing input/output speed. Because hard disk drives have slower random input/output performance compared to sequential input/output, the concept of solid-state drives (SSD) and Phares change memory (PCM) was introduced [9]. And still, we do not have the required performance to process BD to its full potential. Whit the ever-growing data sets diversity of data poses another challenge for data mining algorithms. When dealing whit, large data sets, data reduction data selection and future selection is an essential task. This presents an unprecedented challenge for researchers because algorithms do not always respond in adequate time when working whit these large data sets. Technologies like "Hadoop" and "mapReduce" help collect large amounts of unstructured and semi-structured data in a more reasonable time interval. The fundamental question is how to analyse the data in order to derive knowledge of it. Usually, these unstructured and semi-structured data is transformed into structured data and then let algorithms process it and extract the patterns and knowledge for us. Consequently, challenges emerge in designing storage systems and improving efficient data analyses tools that guarantee the correct output when data comes from different sources.
Utilising and implementing Big Data Analytics (BDA) raises significant technological and competence challenges. Considering the quantity and intricacy of data to be analysed, the company must provide IT hardware and applications. Second, the gathered data should, as much as possible, be free of inaccuracies and fundamentally compatible with the inner analytical applications. Sometimes, BD pieces obtained from different sources must be combined; this may be problematic or even impossible if the various data arrangements are not fitting. Third, the appropriate data processing and analysis algorithms must be chosen, realised, and constantly updated. To preserve total control of the BDA process, the company may delegate a specific team or department to select, program, and apply the algorithms, requiring advanced mathematics, statistics, computer programming, and data processing skills. Fourth, implementing BDA results means a complete restructuring of the internal and external value-added chain to increase flexibility, agility, and receptiveness and enable inter-functional cooperation between sectors or peripheral business partners. Fifth, the recursive use of BDA incorporates a company's structure and function into a giant feedback loop that concerns both its internal organisation and its external incorporation in tactical inter-organisational groups. In this instance, knowledge creation, knowledge diffusion, and organisational learning develop into central corporate functions, implemented, supported, and reproduced by IT professionals and data analysts in association with different operational managers.
Methods
An evaluation of a project or a product When attempting to identify a project or program, it might be difficult to determine when it began and concluded. As a result, a specific set of challenges must be solved to ensure that the study's findings are accurate. It is vital to remember that the resulting study is likely to have a more significant number of participants in addition to a richer context. Third, even if all essential variables are quantitative, the study's depth and complexity will necessitate a variety of methodologies for research design and analysis. When seeking to separate a subject from its context, a case study is an ideal method to employ. On the other hand, the decision was made to investigate one specific case in-depth rather than just a statistical survey. This method, on the other hand, is used to narrow down an extensive research topic. Case studies yield more realistic responses than a simple statistical survey. As a result, they are more detailed. Case studies allow us to compare the current project's goals to those of a previous initiative of a similar nature. For analyses of the data sets of Pestron data sets, Knime and Orange have been used, and for the database creation, the services of Snowflake have also been utilised. The first two tools are very similar in their function but also very different in their execution. Orage has a very intuitive interface; it is easy to use, connections are generated, but the tool algorithms. But it comes whit its limitations, such as data sets whit a maximum of 1000 rows can be processed; also, it has a limited assortment of options for visualisation, sorting, and processing of the data. Knime, on the other hand, have vastly more options compared to Orange and can process much larger data sets. We have found that in this case, the hardware was the bottleneck rather than the tool. Nevertheless, all its futures and option are its main "drawback", to utilise Knime full potential, one must be highly familiar whit the program. While Orange creates all connections and executes whit Knime, everything is done manually by the person using it, which takes much more time and effort. Both Orange and Knime have their own uses and are focused on two different types of users. The database functionality was achieved using Snowflake, which was mildly awkward; it also required some level of expertise but not anywhere near to the extent of Knime. Four main steps have been taken to complete the data sets analyses; Data wrangling (data cleaning), identifying the questions, data segmentation, and data visualising. Data wrangling or cleansing is a procedure of exposing and correcting, or eliminating inaccurate or repeated records in the data sets. For this report, the cleaning process was done manually and utilising some formulas in Excel. It is imperative to clean the data before beginning analysis. The second step was done after some analyses of ratios such as male to female ratio, data time comparison, identifying patterns. This helped find the answers and the right questions that must be asked by the decision-makers of Pestron. The last two steps, data segmentation and visualisation, were done by using a combination of Knime and Orange analysing tools.
Results

Conclusion
Since then, any organisation can set up a data warehouse and business intelligence and that the project should have a clear goal of assisting both business and IT. Because of the data mart, it is possible to launch a firm. Any retailer can adhere to the same standards that we did. As a result of the project's industrial focus, future integration of the business intelligence window with collaboration tools is possible. Firms have been storing operational data for many years. The value of operational databases increases a company's ability to succeed. Data warehouses may be utilised to drive business decisions by combining and organising structured and unstructured data, as demonstrated in this thesis. In addition, information should be able to reach the necessary people promptly. To realise the benefits of business intelligence, the knowledge must be put to use. In addition to assisting us in understanding the past, BI must assist us in identifying new possibilities and acquiring new skills.




Bibliography
[1] Binbin Wang and Xiaoyan Li, "Big Data, Platform Economy and Market Competition: A Preliminary Construction of Plan-Oriented Market Economy System in the Information Era," World Review of Political Economy, vol. 8, no. 2, p. 138, 2017, doi: 10.13169/worlrevipoliecon.8.2.0138.
[2] H. Lee, E. Kweon, M. Kim, and S. Chai, "Does Implementation of Big Data Analytics Improve Firms' Market Value? Investors' Reaction in Stock Market," Sustainability, vol. 9, no. 6, p. 978, Jun. 2017, doi: 10.3390/su9060978.
[3] C. Gurău and A. Ranchhod, "Implementing Big Data Analytics in Small Firms: A Situated Human Practice Approach," Canadian Journal of Administrative Sciences / Revue Canadienne des Sciences de l'Administration, vol. 14, no. 1, May 2019, doi: 10.1002/cjas.1529.
[4] S. Batistič and P. der Laken, "History, Evolution and Future of Big Data and Analytics: A Bibliometric Analysis of Its Relationship to Performance in Organisations," British Journal of Management, vol. 30, no. 2, pp. 229–251, Apr. 2019, doi: 10.1111/1467-8551.12340.
[5] P. Bhatia, Data Mining and Data Warehousing: Principles and Practical Techniques. Cambridge University Press, 2019.
[6] Gartner, "Big Data," Gartner, 2012. https://www.gartner.com/en/information-technology/glossary/big-data (accessed Aug. 15, 2021).
[7] S. Kaisler, F. Armour, and J. A. Espinosa, "Big data: Issues and challenges moving forward.," presented at the Hawaii International Conference on System Sciences, Wailea, Maui, HI, USA, Jan. 2013.
[8] C.-W. Tsai, C.-F. Lai, H.-C. Chao, and A. V. Vasilakos, "Big data analytics: a survey," Journal of Big Data, vol. 2, no. 1, Oct. 2015, doi: 10.1186/s40537-015-0030-3.
[9] D. Acharjya and K. Ahmed, "A Survey on Big Data Analytics: Challenges, Open Research Issues and Tools," 2016. Accessed: Aug. 25, 2021. [Online]. Available: https://thesai.org/Downloads/Volume7No2/Paper_67-A_Survey_on_Big_Data_Analytics_Challenges.pdf.







.
image1.JPG
Verscity

“Availabilty
Accountability

4V's of Big Data

P

Velodity

Fast generation.
Rate of growth
| W——





image2.png
oS S s

A Watertall Series InThe
=t Model ata Wars

SaTme e

2

}

inasgon l

Hegn Anomer vt erauon o1





