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Abstract
The overall report is based on the big data analysis to ensure the internal factors of organizational performances to gain satisfactory objectives for a successful evaluation. Here the approaches of the data warehousing have to get used with KNIME software. The research has focused on the analysis, creation and even on the machine learning model as per to do the task in a proper way. A dataset has get collected here to do the analysis and a predicted value has been gained here to conclude the influencing factors of the established research findings to represent the analysis here. From the different literature the research techniques have been initialized to ensure the work factors.
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[bookmark: _Toc80746183]I. Introduction
[bookmark: _Toc80746184]A. Introduction
Big data analysis is responsible for analyzing the pattern of a huge amount of data and at the same time, it can deal with a variety of data simultaneously. In the concerned dissertation, big data analysis has been performed on a dataset of a popular organization Pestron and creation of the data warehousing using a NoSQL structure has also performed in the research. In this particular chapter, the background of conducting the research, the rationale has been discussed. Importantly, the main aim and objective of the research, research question, and research hypothesis also have been included in this chapter.
[bookmark: _Toc80746185]B. Background of the study
The rating of an organization depends on several parameters associated with the company. Hence, several improve the business performance, focusing on all the involved factors is required importantly. The rating of an organization influences the global reputations of the company, as well as customer awareness, brand awareness of the company also. In the concerned research study, the given dataset includes all the involved parameters and factors associated with Pestron. The relationship between rating and the other factors is required to establish to improve the organizational, performance.
[bookmark: _Toc80746186]C. Research Rationale
The organizational performance of a company can be measured by the rating given by the existing customers. The decrease of the rating can be considered as a problem associated with the business strategies or other factors.
Hence, a decrease in the rating also influences the global reputation of the organization and the customer awareness of the company. The customers are attracted to the company by considering the previous ratings and the brand awareness of the brand, hence it is required to focus on, otherwise, the business development of the chosen organization cannot be performed efficiently.
The present organizational performance of the concerned organization is not satisfactory according to the business developer and CEO of the company. The average rating given by the customer is 6.973, which denotes that the business performance does not satisfy the customers. Hence the business practices of the company are required to improve by focusing on the associated factors such as tax, price, gender of the customers, type of the customers’ location of the stores, and other factors. In the case of the small enterprises, the utilization of the big data also invites several problems also, hence the research ales has highlighted all the associated problems.
[image: ]
Figure 1.1: Sale of the company varies in different stores
(Source: Feng et al. 2019) 
The rating is given by the customer also varies from one store to another store, as figure 1.1 shows that two different stores of the same organization vary from each other. In the concerned research study, the relationship between the given rating with the type of the customers, different stores, total income, tax, and other parameters has been established. Hence the business developers of the company can understand the chances of improvement. In recent, several organizations have already performed big data analysis, and get satisfactory results by effective decision making [2].
[bookmark: _Toc80746187]D. Research Aims and Objectives
Aims:
The main aim of the concerned research study is to create a data warehouse using NoSQL and analyze the organizational data of the chosen company with the help of big data analysis.
Objectives:
· To create a data warehouse system
· To analyze the organizational data of the concerned company
· To establish the relationship between the rating given by customers with the other parameters
· To recommend focusing on the most influential independent parameters to improve the ratings
[bookmark: _Toc80746188]E. Research Question
· How to create a data warehouse system?
· What is the process for analyzing the organizational data of the concerned company?
· How to establish the relationship between the ratings given by customers with the other parameters?
· What are the most influential independent parameters that can improve the ratings?
[bookmark: _Toc80746189]F. Research Hypothesis
H0: Big data analysis cannot help effectively to improve organizational performance by analyzing the independent factors of the organization. 
H1: Big data analysis helps to improve organizational performance by analyzing the independent factors of the organization.
[bookmark: _Toc80746190]G. Structure of the dissertation
Chapter 1: Introduction: The reason for conducting the research, the background, the main research aims and objectives, research question all have defined and discussed in this chapter.
Chapter 2: Literature Review: The concept of the entire dependent and independent variables has been included, at the same time the relationship between the dependent and independent variables of the research has also been established in this chapter.
Chapter 3: Research Methodology: The applied methodologies and reason for selecting the methodologies have been discussed in the chapter.
Chapter 4: Result and findings: The m main result of the big data analysis has been discussed in detail in this chapter.
Chapter 5: Conclusion: The conclusion, learning, discussion, recommendation of the entire research has been included in this chapter.
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Figure 1.2: Structure of the dissertation
 (Source: Self) 

[bookmark: _Toc80746191]H. Chapter summary
The concerned chapter has dealt with all the preliminary information and concept of the research study. The main aims and objectives of the research have been identified by the involved researcher, and according to the objectives the research questions have been designed. Importantly, the research hypothesis stated in this chapter helps to focus on proving the hypothesis throughout the research. The rationale of the research has provided the reason for researching the chosen subject, and how the research will be impactful for the concerned organization.
[bookmark: _Toc80746192]II. Literature Review
[bookmark: _Toc80746193]A. Introduction
There are two types of variables involved in the research, dependent variables and independent variables. The literature of the research study focuses on providing the concept of each of the involved variables, and at the final stage establishes the relationship between dependent and independent variables with the help of literature. Importantly, the conceptual network included in the chapter demonstrates the mentioned relationship.
[bookmark: _Toc80746194]B. The concept of the big data analysis
Traditional data involves a limited amount of data, and the processing of the data for analysis can easily be performed with the help of simple operations and calculations. Further, the data can be classified into two categories based on the type, which are master data and transactional data. Master data are involved lesser modifications and are generated once for each object of the system. On the other hand, transactional data generates more frequently, and a huge amount of data generates per unit of time. In recent, transactional data generates very frequently, and huge transactional data cannot be analyzed or processed with the help of traditional methods. Hence the concept of big data comes into the market [3].
Mainly big data includes different types of data, which is termed diverse data, and a huge amount of data [4]. The data can be structured or non-structured also, and the data can be distributed in different sources also, hence the analysis and processing techniques of the data also differs from traditional structured data.
[bookmark: _Toc80746195]C. The role of Big Data in small firms in decision making
In the case of any firm or company, the organizational data are required to be analyzed in order to understand the overall organizational performance within a particular time period. At the same time, data analysis also plays one of the most important roles in the decision-making process of the company. For example, the organization wants to know the most preferred products by the customers; hence, the mentioned query can be solved by analyzing the sailing history of the company. Further, it can be a situation, where the company wants to know the most profitable branch in a country in the current year; similarly, the transactional data of the company is required to be analyzed to get the answer. Big data helps to store a lot of frequently generated diverse data of the company [5]. At the same time, it also helps to analyze the huge amount of data effectively. Importantly, the bound of the storage also does not take place in the case of big data storage. The data collection process is also an important factor that is focused on by the concerned organization, as depending on the collection process the analysis of the data depends. In the case of the small firms, big data analysis plays the same role, but the volume of the data is generally lesser in the small or medium firms, as the number of branches and customers are also lesser as compared with the international global companies [6].
[bookmark: _Toc80746196]D. The different forms of data the company can evaluate for better performance
The concerned company has mainly used a structural data storage format where all the related factors and attributes are stored in the row-column format. In the case of the relational database, the mentioned format is suitable, and relevant for the database itself, hence performing the database operations does not include any kind of conversion or transformation of the data. On the contrary, in the case of the NoSQL database, the data need not be stored in a row column format, rather the data needed to maintain a JSON or BSON format as the NoSQL format uses the flat file format, in place of the relational model [7]. On the other hand, the data format also can be applied in mixed mode, as big data supports several data sources for a system. In order to improve the quality of the data analysis, the data format of the company can be modified, such as focusing on the relevant and important fields rather than unnecessary information, and thus the storage can also be saved. Importantly, the data is needed to be accurate, cleaned, and verified by the company, to avoid any kind of malfunctions during data analysis.
[bookmark: _Toc80746197]E. The challenges of utilizing Big Data in smaller organizations
In order to work with big data, at the initial stage, the concept of big data and the purpose of big data are required to be understood by the implementer company. In several cases, the normal database is required to handle the situation, but due to misconception big data has been applied, and the desired result cannot be obtained from the system [8]. At the same time, there are a number of tools available in the market for performing big data analysis; hence, the selection of the tool for conducting the mentioned data analysis is one of the difficult tasks. Further, big data can be represented in either structured or flat-file format, hence it can be considered as another problem associated with the company.
Further, the organizational data is most confidential and private for the company, hence providing security to the organizational big data can also be considered as a serious challenge that is commonly faced by a number of organizations [9]. More specifically, in the case of the smaller organizations, huge investments cannot be performed for the security of the data; as a result, the organizational data can be accessed by any unauthorized trespassers. On the other hand, one of the other important issues generally faced by companies during working with big data is the lack of experience and professionals.
 Big data is not only responsible for storing a huge amount of data, but also it is responsible for providing the relevant findings by analyzing the data related to the organizational business strategies and business development. Hence, the analysis of big data involves machine learning algorithms, AI tools, and approaches, and the selection of the proper machine learning models and algorithms also need high experience. Application of the wrong models or algorithms can cause irrelevant decision-making and wrong business understanding. Finally, integrating the data from several sources correctly is also a difficult task, importantly, when the sources are changed from the existing one the system specification needs to be changed. The same fact comes into the matter, which is a huge investment for maintaining the big data analysis system. The organization also faces difficulties related to storage management as the huge amount of data generated per unit of time in the organization. The system can face an out of storage stage, which is a very unexpected and difficult condition for the company.
[bookmark: _Toc80746198]F. Conceptual Framework
Dependent variable: Organizational performance
Independent variable: Big data, data warehousing, data analysis
[image: ]
Figure 2.1: Conceptual Framework
 (Source: Self) 

[bookmark: _Toc80746199]G. Literature Gap
In the previously available literature, the application of big data has not been mentioned in detail. Further, the different formats of the data can be followed by the organization to enhance the impact of the data analysis. All the previous journals, papers, and articles have highlighted the large-scale companies and the benefits they get by implementing big data analytics in the company. At the same time, the concerned literature has highlighted all the difficulties and challenges that are commonly faced by small firms and companies due to big data implementation.
[bookmark: _Toc80746200]H. Chapter Summary
This particular chapter has highlighted all the important roles of big data in maintaining business performance, and decision making for small or medium-scale firms. The chapter provides the concept of big data in the initial section, and finally successfully establishes the relationship between the independent variables and the dependent variable. Finally, the conceptual framework included in the chapter defines the mentioned relation clearly.
[bookmark: _Toc80746201]III. Research Methodology
[bookmark: _Toc80746202]A. Introduction
To conduct research, the necessary research methodologies are required to be selected by the involved researcher according to the research subject. In this particular chapter, all the chosen research methodologies have been discussed along with the justification. The data collection method, data analysis method has also been included in the chapter based on the chosen research subject. Further, the tools and techniques applied in the research have also been maintained in the concerned chapter. The research method followed to conduct the research has been mentioned with proper justification in this particular chapter.
[bookmark: _Toc80746203]B. Tools used
The concerned research study has focused on creation of a data warehouse and big data analysis including the organizational data of the chosen organization. The main aim of the research is to establish relationships between the independent factors of the data set with the rating given by the customers of the organization. To perform the mentioned operation, machine learning algorithms and models can be applied to determine the data pattern hidden in the dataset [10]. The responsible researcher has been chosen the tool MongoDBin order to create the data warehouse and for the data analysis python programming has been followed by the responsible researcher of the research. The mentioned tool provides a variety of classification and clustering algorithms with the help of built-in libraries. Importantly, the algorithms provide the results with high accuracy and perfection, hence the result gets from the tool can be considered as impactful and effective.
The selected tool for creating the data warehouse helps to create the warehouse without involving SQL, as it follows unstructured data [11]. Further, with the help of python programming, the most effective influential factors can be identified. The tool also provides the correlation coefficient and the confusion matrix of the test cases. The total dataset can be divided manually into two parts training set and test set, depending on the requirement the size of the training set and test set can be adjusted.
[bookmark: _Toc80746204]C. Data collection
To conduct research, the necessary data are required to be4 collected by the involved researcher, and the data can be collected in different ways. The data collection method can be classified into two broad categories depending on the type of the data, such as primary sources and secondary sources. Primary data sources refer to the collecting data from the direct witness of the involved incident or factors. On the other hand, the secondary data sources include previous research papers, journals, articles, internet resources, and data sets. Further, depending on the type of the data, data can also be classified into two more categories qualitative data and quantitative data. Primary data can be quantitative and qualitative; similarly, secondary data also can be quantitative and qualitative.
In this particular research, the responsible researcher has selected secondary data sources, and the data set including organizational data of the concerned company has been collected. The mentioned data set has been collected from the internet resources, which includes the rating given by the customers, and all the other details associated with each transaction. The collected data set includes 1000 transactional records along with 16 independent attributes included in the collected data set. The attribute rating is dependent and is required to be predicted based on the other 16 independent attributes. The rating given by the customers is continuous; hence during the analysis of the data, it is required to keep in mind [12].
[bookmark: _Toc80746205]D. Data Analysis
The collected data set by the responsible researcher is Quantitative, as it includes all the statistics of the organizational transaction. The data set includes numerical data such as tax, income, cost, percentage, quantity, and others. At the same time, the data set also includes some non-numeric attributes such as gender, payment mode, city, type of customers, and others. The non-numerical data can be classified into several classes, such as gender includes two classes male and female, similarly, the type of the customer includes two classes members and normal [13]. Importantly, the dependent attribute rating is continuous data; hence classification cannot be applied in the concerned case [14]. Hence all the data analyses are performed with the help of quantitative data analysis. The research mainly followed machine learning algorithm for analyzing the data with the help of linear regression as the predictor is continues.
[bookmark: _Toc80746206]E. Methods
The chosen research method for the concerned research is the exploratory research method by the responsible researcher. The concerned research has focused on exploring the relationship between the ratings of the concerned company given by the customers with the other parameters of the collected data set. Hence, the research has been conducted by following the exploratory research method. Additionally, the exploratory research method helps to conduct the entire research with the [15] involvement of low cost and the flexibility of the mentioned research method is also high as compared with the other research method.
[bookmark: _Toc80746207]F. Chapter summary
The concerned chapter has mentioned all the applied research methodologies, including data collection method, data analysis method, involved tools, research methods. From the entire chapter, it can be summarized that all the chosen methodologies have helped to prove the research hypothesis of the research by effectively answering all the research questions and following all the research objectives. The collected data set has been analyzed with the help of quantitative data analysis as it has included numeric and statistical data. Further, the exploratory research method can be considered as justified for the concerned research as the relationship between customers rating has been analyzed with the help of big data analysis.
[bookmark: _Toc80746208]IV. Result and findings
[bookmark: _Toc80746209]A. Introduction
The total importance of the research depends on the main results and findings derived by analyzing the collected data or information. The entire success of the research also depends on the quality of the data analysis and the impactful Ness of the derived result. In this particular chapter of the concerned dissertation, the collected data have been analyzed with the help of the linear regression machine learning algorithm in programming python language. Software tool, and depending on the result gets the relevant findings and discussions have been included. Further, the data analysis has been performed by applying only one model of machine learning, hence the comparison between the different applied models and results cannot be included in this particular chapter of the dissertation. Importantly, the Data warehouse have also been created by then responsible researcher with the help of NoSQL database, which is also discussed in the concerned chapter of this big data analysis research study.
[bookmark: _Toc80746210]B. Findings and result
[bookmark: _Toc80746211]a. Flat data format for NoSQL
The concerned research has been developed based on main two factors; the first one is creation of a relevant data warehouse for the concerned retailer company, as the outcomes of the business performance of the mentioned organization. The concerned research has included data of the given dataset for finding the relationship between the ratings given by the customers of the organization. In the first section, the data warehouse has been created for the Pestron Company, as the company can store all the organizational information or data in effective and smart way.
In order to conduct the data warehousing modeling, the instruction has been given to use NoSQL database, hence the responsible researcher of the concerned research has decided to conduct the entire operation in MongoDB database. MongoDB does not support the relational database model, and any other structural database model, rather the selected database only supports flat file database structure. Flat file structure of the data mainly refers to storing the necessary data in a text filealonmg with the relevent mapping. The common examples of the flat file storage system are JSON, XML, BSON, and other similar. The concerned selected database deals with the JSON file format.
The entire dataset has imported in the mentioned database, and the comma separated file has converted to the JSON file format. The data warehouse mainly refers to an effective storage for the important data; in the JSON file the organizational information of the concerned company can be stored.
[bookmark: _Toc80746212]b. Data analysis with the help of the KNIME tool using linear regression
The dataset that is provided in this project is continuous in nature and the dependent variable of this project is the “rating”. Based on these variables, researchers are able to generate more factors which are related to this project. From the given dataset, it is observed that there are several variables, and these are trying to identify the general overview which is related with the process of this research. In some scenarios, it is observed that some graphical structure determines the growth as well as try to define the analysis of the 
Process. In this case, some of the effective variables are margin percentage, income ratio, ratings and payments. There are also some other variables which are related to the process of this project. As per the statistics of the provided data it can be concluded that some effective scenarios are trying to enrich the process of this data set and also try to differentiate the different factors related to this data set. Effective synonyms based on the model are trying to end with the process and also define the rate of ratio. The given data sets are trying to analyze the data from different sources and verify the magnitude from different directions. Through this process the researcher is able to generate a nominal structure of this data set segmentation. With the help of the effective coding process, researchers are able to gather necessary information as well as try to determine the values from different model structures. On other hand, these effective modeling processes are trying to develop the market stats as well as try to generate views from different angles. There are several models available, such as linear regression, Gaussian regression, and logistic regression for the continuous data. Similarly, for the classified data there are random forest, naive biased, decision tree and other models are available to perform the classification tests. In this particular research, the collected dataset are continuous in nature, hence the responsible researcher has decided to conduct the data analysis with the help of linear regression machine learning model.
In this particular data analysis implementation, the responsible researcher has been applied the KNIME data analyzer software tool, and the relationship has been established using the concerned tool within the several columns present in the involved dataset. Further, ads mentioned in previous that the independent data field of the concerned dataset is continuous in nature, and hence linear regression has been applied on the dataset. The raiding column has been predicted based on the rest of the columns.
Importantly, the irrelevant columns have been discarded during the data analysis. The tool provides the option for selecting the particular columns for the regression or prediction, and hence the unnecessary data fields have been discarded such as invoice id, time, date and not selected for the regression. As the mentioned data fields have no contribution in order to predict the desired dependent data fields, hence the mentioned columns have not been selected.
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Figure 4.1: Result of the Linear Regression
(Source: Self)
In order to conduct the linear regression, the responsible researcher has been selected a set of independent data fields along with the concerned dependent data fields ratings. The researcher has been selected city, gender, customer type and other several related data fields. The following figure has shown the selected dependent and independent data fields.
Further, the responsible researcher has performed several other operations and has plotted several charts and graphs to interpret the data in more impactful way. Importantly, a simple pie chart has been plotted on the data field gender, in order to analyze the distribution of the data.
[image: ]
Figure 4.2: Pie chart on gender column
(Source: Self)
From the result of the concerned pie chart, it can be said that almost same number of customers have involved with the concerned organization. Further, interactive pie chart has been plotted by the responsible researcher to analyze the main targeted data field raiding given by the customers.
[image: ]
Figure 4.3: The interactive pie chart
(Source: Self)
The distribution of the raiding has been demonstrated by the concerned pie chart, and it has represented the total percentage of each eating contained in the data set. Again, a graph has been   plotted by the responsible researcher, and hence the concerned data set has been analyzed in more impactful way.
[image: ]
Figure 4.4: Line chart for the column raiding
(Source: Self)
From the concerned graph, it can be said that the raiding has been distributed over a long range, and distributed over the range. At the same time, it can be said that the distribution of the raiding is not equal.
[bookmark: _Toc80746213]C. Chapter summary
In this particular chapter all the results and findings of the conducted research has been discussed. The derived result of the concerned research has been analyzed with proper justification by the responsible researcher. The creation of the data warehouse model in MongoDB database has been performed for the concerned selected company. Further, in the second section of the research, the analysis of the given organizational dataset has been performed with the help of linear regression machine learning a model. From the entire chapter it can be summarized that the given dataset of the concerned company does not include any impactful fields or factor which helps to predict the predicted field of the dataset. 
[bookmark: _Toc80746214]V Conclusion
[bookmark: _Toc80746215]A. Conclusion
From the entire research study, it can be concluded that big data analysis can be applied to improve organizational performance. In the concerned research, the chosen company is facing difficulties in maintaining satisfactory customer satisfaction according to the given dataset. The collected dataset denotes that the average rating given by the customer is 6.973, which cannot be considered a satisfactory rating. Hence, the research focuses on data warehouse creation and data analysis with the help of machine learning algorithms and models. In the concerned research, the responsible researcher has conducted the data warehouse creation with the help of NoSQL data format in MongoDB, and the given data set has been converted into JSON file data format. In the second task, the data analysis has been conducted with the help of a linear regression algorithm to train the machine. The linear regression model has been selected as the dependent attribute of the given dataset is continuous. From the result of the code, it can be concluded that the dataset does not contain any strong relationship between the other fields and the dependent fields, Hence, it can be concluded that the rating given by the customers are not dependent on the existing factors, as a result, the decision making for Petron Foods cannot be performed with the help of the given dataset and performed data analysis. The root means a square error of the prediction is 2.97; hence the prediction does not carry any importance at all.
[bookmark: _Toc80746216]B. Linking with objectives
The first objective of the research study has stated the creation of a data warehouse, which has been conducted with the help of MongoDB NoSQL. The data warehouse mainly includes no complex components or complex operations, only the data have been represented in the NoSQL JSON format. Further, the second objective of the research has stated that analysis of the collected organizational dataset and it has been performed with the help of linear regression, and the prediction has been conducted after training, but a huge RMS error takes place as the given dataset does not include any strong relationship. Again, the third objective of the research deals with the relationship between the customer rating and the other existing attributes, but the relationship cannot be established due to the formerly stated reason. Finally, the last objective of the concerned research has focused on recommending the most influencing factors that help to improve the customer rating the Pestron Foods, but due to the poor relationship, the recommendation cannot be performed effectively. In case of the classified data classification can be performed, but the predicted data field is continuous in nature.
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Intercept 900EI3  NaN NaN NaN

Muttiple R-Squared: 0.0073

WARN Linear Regress|

Adjusted R-Squared: -0.0017
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