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[bookmark: _Toc150532009]Introduction
The "GreenMed_Healthcare_2023" dataset offers a thorough examination of the processing times provided by several reputable big data platforms and technologies. Leader in healthcare analytics GreenMed Innovations conducted this study to evaluate Hadoop, Spark, R, Python, and Tableau's capacity to manage large datasets. The organization's commitment to using big data in patient care solutions necessitated this extensive investigation. The extensive statistical tools of Excel and SPSS were used in its execution. GreenMed Innovations seeks to enhance its data processing methods by carefully analyzing key performance factors. Improving patient outcomes is the project's ultimate goal, demonstrating the vital role that efficient data analysis plays in the growth of the healthcare industry.
[bookmark: _Toc150532010]Dataset
The data being offered gives daily processing speeds for five distinct big data tools: Hadoop, Spark, R, Python, and Tableau. It spans the months of January through February of 2023. The meticulously arranged data illustrates the variations in performance that each instrument experiences over the course of a day, proving the operational effectiveness and dependability of each device. Hadoop_ProcessingTime, Spark_ProcessingTime, R_ProcessingTime, Python_ProcessingTime, and Tableau_ProcessingTime are important indicators that provide a comprehensive view of how long each technology takes to process data. This temporal picture is important to GreenMed Innovations because it could help them make strategic decisions about how to best maximize their big data analytics to improve patient outcomes.
[bookmark: _Toc150532011]Part 1
a) Analyzing the GreenMed_Healthcare_2023 dataset will provide a comprehensive picture of how well the various data analytics tools used by GreenMed Innovations perform. The goal of this research is to shed light on Hadoop, Spark, R, Python, and Tableau processing times, all of which are essential for maximizing the effectiveness of the business's data-driven healthcare offerings (Hendrian, Julaeha, & Ardiansyah, 2023). It is expected that the insights gleaned from this analysis will improve patient outcomes and efficacy.
1. Mean Processing Time for Hadoop
The Hadoop processing time average for the sample is 2.777 seconds. This metric, which indicates the average time that Hadoop spends processing data in a given day, is essential to understanding the tool's overall efficacy. As seen in the graphic, Hadoop is suitable for tasks that do not require real-time analytics because to its modest processing time.
2. Median Processing Time for Spark
The average response time for Spark is 2.747 seconds. A list of numbers' middle value, or median, lessens the impact of outliers and provides a more trustworthy measure of central tendency. Given that over half of the processing durations are below this cutoff, Spark appears to function rather consistently.
3. Highest Processing Time for R
R showed a maximum processing time of roughly 4.867 seconds on January 16, 2023. This peak may indicate a computationally taxing task that day or a potential bottleneck. These anomalies require investigation since they may point to underlying issues or specific scenarios in which R isn't the most appropriate tool.
4. Standard Deviation for Python Processing Time
For Python, the standard deviation of processing time is approximately 1.297 seconds. This number indicates the degree of variation from the mean. When the standard deviation is lower, Python's processing speeds seem less unpredictable, suggesting a more consistent performance.
5. Tool with the Lowest Average Processing Time
Python is the tool with the lowest average processing time, clocking in at 2.573 seconds. Because of its efficiency, Python may be chosen for data processing in GreenMed over other options, especially for tasks where time is of the essence. However, other performance criteria, such as the complexity of the tasks that each tool can execute, must also be considered.
6. Interpretation of Processing Time Differences
The differences in processing times between these tools can be attributed to a number of factors, including the type of data analytics tasks for which they are designed, the complexity of the datasets, the computational efficiency of the algorithms each tool uses, and the hardware infrastructure on which they are operating. Python's easier management of some data processing tasks and well-suited libraries, for instance, may account for the language's lower average processing time. Conversely, distributed computing platforms such as Hadoop and Spark may exhibit longer processing times due to data transmission across a network.
The analysis highlights how crucial it is to consider the particular data processing requirements of each project and assists in selecting the best tool for the job. For example, while having longer processing times, Spark or Hadoop may be chosen for distributed computing workloads due to their reliable handling of large datasets. However, because of its large ecosystem of data science packages and higher processing rates, Python might be a better option for applications requiring quick, iterative data processing procedures.
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[bookmark: _Toc150530715]Figure 1: Calculations of Part 1 (a)
b) The GreenMed dataset analysis shows how to elegantly report the data processing times for various analytical tools by expertly utilizing Microsoft Excel's features (Setiyanto & Setiawan, 2022). The processing times for each tool over time on different days are displayed using line charts in the report. This graphic representation draws attention to the differences and patterns, facilitating a speedy cross-temporal performance comparison. The line chart is an easy method to track the rise and fall of processing times, finding days that have odd highs or lows that may require more investigation. It has clearly color-coded lines for Hadoop, Spark, R, Python, and Tableau.
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[bookmark: _Toc150530716]Figure 2: Trend of processing times for each tool
Furthermore, a well-designed histogram explores the processing time frequency distribution of Hadoop. This visualization provides a clear perspective of the most common processing time intervals while highlighting the central tendency and distribution of the data by binning the range of processing times. This type of histogram is a crucial tool for figuring out the average operating range and identifying any anomalies or outliers in Hadoop's performance.
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[bookmark: _Toc150530717]Figure 3: Frequency of Hadoop processing time
Additionally, pivot tables are used to provide monthly and overall averages of processing times for each instrument, condensing the huge numbers into a clear perspective. This tabular aggregate, facilitated by Excel's pivot table function, enables a thorough understanding of tool efficiency and lays the groundwork for an orderly analysis by comparing the month-over-month differences.
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[bookmark: _Toc150530718]Figure 4: Pivot table of Average Processing time
By combining pivot tables for data aggregation and charts for graphical data presentation, the report goes beyond basic data reporting. It is a comprehensive story that quantitatively and humanizes the dataset, turning numbers into stories that are relevant to GreenMed Innovations' daily activities. When combined, the tabular and visual syntheses provide light on the intricate dynamics of processing time performance and enable data-driven decision-making for better patient care.
c) Part 1:
In the intricate realm of data analysis, it is critical to comprehend the synchronization between numerous factors. GreenMed Innovations' study of Hadoop and Tableau processing speeds produced a correlation analysis, the results of which are instructive and entertaining.
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[bookmark: _Toc150530719]Figure 5: Correlations between Hadoop and Tableau Processing time
The Pearson association Coefficient, a method that measures the linear association between two variables, is used to assess the link between Hadoop and Tableau's processing times. These two instruments seem to have a weak but positive linear link, with a correlation coefficient of 0.178. This weak correlation indicates that there may be a slight tendency for Tableau's processing time to increase slightly in parallel with Hadoop's processing time.
In addition, the observed connection is statistically not significant because the two-tailed significance value of 0.217 is higher than the conventional alpha criteria of 0.05. This implies that there isn't enough information to declare with confidence that there is a relationship between Hadoop and Tableau's processing rates, given the context of the data reviewed.
Beyond data analysis, contemplation is sparked by the human interpretation of these statistical findings (Guerrero, Guerrero, & Rauscher, 2019). It suggests a tale in which the two heavyweights of the big data processing sector, Hadoop and Tableau, dance to the rhythm of their own drums, occasionally moving in unison but primarily apart. This autonomy could stem from the different functional spaces that each tool occupies; Tableau, with its expertise in data visualization, and Hadoop, with its robust data processing infrastructure, are appropriate for different stages of the data analytics process.
GreenMed Innovations might discover that the low correlation indicates that choosing Tableau or Hadoop for a particular data processing task won't have a significant effect on the performance of one tool. Understanding that simultaneous operations using both tools are unlikely to significantly impact one another's processing durations should help the company better plan and allocate its resources.
In the broad picture of data analytics, where each tool must be properly chosen for its intended use, such insights are essential. They assist GreenMed Innovations in creating an efficient workflow where each tool can be utilized to its fullest potential without needing to be concerned about performance deterioration caused by inter-tool processing time dependencies. As a result, GreenMed is equipped to meet the demands of big data analytics, ensuring that patient care is supported by efficient and timely data processing.
Part 2:
To explore the relationship between the processing rates of the two programs, a scatterplot was constructed, where the horizontal axis represents Hadoop's processing time and the vertical axis represents Tableau's (Kafle, 2019). The scatterplot is a statistical visual narrative that shows the distribution of dots on a canvas, each of which denotes a different intersection of the processing periods of the two tools on a given day.
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[bookmark: _Toc150530720]Figure 6: Scatter plot of Tableau Processing time by Hadoop Processing time
The scenario we are witnessing narrates a tale of indirect correlation rather than a robust relationship between the two variables. Scattered across the plot, each dot acts as a lone sentinel, with just a slight rising trajectory discernible as we walk from left to right along the Hadoop axis. The previously mentioned positive association is supported by this slight increase in Tableau's processing times in comparison to Hadoop's growth, however it's more of a murmur than a loud chorus.
The area occupied by each point on the graph, which is unconstrained by a tight linear structure, is its most striking feature. This graphic representation also supports the statistical results: A correlation between two variables that might accurately predict changes in one might not be implied by a Pearson Correlation Coefficient of 0.178. Instead of a dense cluster of dots around a line of best fit, which would suggest a high correlation, the scatterplot displays a constellation of data points that suggest independence with the potential for a weak association.
This scatterplot has straightforward yet important implications for GreenMed Innovations. It suggests that Tableau's operational efficiencies and Hadoop's are not highly correlated. This independence is a boon since it allows the healthcare innovator to fully utilize any technology without being constrained by the interdependent demands of efficiency. Hadoop's data processing capacity may affect Tableau's visualization timings without continual consideration, and vice versa.
The scatterplot is more than simply a list of points; it narrates a story of independence and shows that the two tools are free to play their different data symphonies on their own, even in the face of sporadic beat similarities. In the symphony of GreenMed's data analytics operations, this translates to freedom and flexibility in tool selection, which can lead to improved performance tailored to each distinct assignment. Such insights are critical because they guarantee that data processing and visualization may work together without unnecessary dependencies. This is important since the results of patient care depend on the timely and effective interpretation of data.
[bookmark: _Toc150532012]Part 2
a) In the tapestry of data analysis, three popular tools—SPSS, Excel, and Tableau—stand out for their unique characteristics. Each has advantages and disadvantages of its own, and choosing between them often comes down to the specific needs of the project at hand.
SPSS: The Statistical Sage
SPSS is an excellent tool for statistical analysis because of its advanced data processing tools and strong statistical testing. Academics and researchers, who frequently perform intricate studies like ANOVA, regression, and factor analysis, are the ones who profit most from it. SPSS offers accuracy and robustness with a wide range of tests for GreenMed Innovations, which may run complex statistical models as part of its sophisticated medical research (Xu & Garfield, 2023).
However, SPSS can be less intuitive for beginners and has a steep learning curve. With the licensing fees and staff training required to use it effectively, the application might also be seen as an expensive investment for a business such as GreenMed, which would not necessarily need complex statistical techniques for every data analysis task.
Excel: The Versatile Veteran
Excel is highly appreciated for its versatility and is used extensively in the commercial sector. Because of its numerous features, which span from basic spreadsheet management to more complex data analysis tools like pivot tables, charts, and conditional formatting, the majority of professionals are familiar with it. Excel's versatility and user-friendliness made it ideal for scheduling, budgeting, and organizing patient data for GreenMed's administrative staff.
However, Excel's accessibility is not without its limitations. Although it is not meant for huge data sets, it works well with intermediate datasets. It can only handle a certain number of rows and level of complexity before performance begins to suffer. Furthermore, Excel's statistical capabilities are not as complete or sophisticated as those of SPSS, which may limit its use in more serious, scientific research with substantial data sets at GreenMed.
Tableau: The Visual Virtuoso
Tableau is the guru of data visualization, offering a platform that turns complex information into visually engaging stories with ease (Booker et al., 2023). For instance, GreenMed might use Tableau to create interactive dashboards with patient outcome information that, at a glance, provide insights that can be put into practice. This would be highly beneficial for team presentations or presentations to stakeholders when data-driven decision-making is crucial.
However, because Tableau focuses primarily on visualization, it does not offer the depth of statistical analysis that SPSS offers. Although it might not be as capable as Excel in terms of thorough data cleansing and preparation, it is more adept at handling bigger datasets. In addition, a small company or team with limited resources can view Tableau's cost and the need for employees to undergo specialized training as drawbacks.
Conclusion
When deciding between SPSS, Excel, and Tableau, the tool that is most appropriate for a particular task takes precedence over the tool that is best in general. Excel provides a broad range of applications and familiarity for GreenMed Innovations, while Tableau offers unmatched visualization capabilities and statistical depth. Matching the tool's capabilities to the needs of the business is crucial, regardless of whether it is being used for regular data administration, in-depth statistical analysis, or eye-catching visual data presentations. The ability to choose the right tool can enhance patient outcomes by decreasing costs, optimizing workflows, and finally raising the bar for healthcare data analysis.
b) In the complex realm of data management, data governance is often the unsung hero, working in the background to ensure data accuracy, safety, and usability. Data governance refers to the set of rules, procedures, and guidelines that define how information is collected, stored, managed, and used inside an organization. Data is a precious asset in this day and age, but it is also a crucial component of operational, strategic, and decision-making processes.
Think of a provider of healthcare supplies like GreenMed Innovations. The organization deals with sensitive patient data on a daily basis, such as treatment plans, medical histories, and personally identifiable information. Data governance is the cornerstone of patient information protection in this instance. GreenMed has strict data handling policies in place to ensure compliance with regulations like HIPAA, safeguarding patient confidentiality and confidence—two things that are vital to the healthcare sector.
Additionally, data governance ensures that the information gathered for research projects—in which GreenMed might be involved in several—is accurate, dependable, and verifiable. Imagine a clinical trial where patients' responses to a new medication are recorded. Data governance regulations would outline how these responses are to be recorded, who is allowed access to this information, and how discrepancies are to be resolved in order to preserve the calibre and reliability of the research findings (Abraham, Schneider, & Vom Brocke, 2019).
Data protection and quality assurance alone are not enough, though; data governance is more. It encompasses the concept of data democratization as well, which holds that non-technical people need to have access to data without compromising its integrity. For example, accessing patient demographic data and customizing health programs shouldn't require a high level of IT expertise for a marketing analyst at GreenMed. Data governance frameworks facilitate this process by providing clear guidelines for data access, usage authorization, and the creation of user-friendly data repositories.
The importance of data governance is further highlighted in the context of data analytics. Similar to numerous other data-driven enterprises, GreenMed Innovations makes strategic decisions based on insights obtained from data. Data governance helps prevent the well-known issue of "garbage in, garbage out," which can lead to misguided strategies and resource waste, by guaranteeing that the data supplying these analytics tools is of the greatest quality.
It's important to remember that data governance fosters creativity. When their data is secure and well-managed, GreenMed may engage in joint research, build partnerships, and communicate with stakeholders with confidence, knowing that their data governance policies will protect their interests and comply with ethical and legal obligations.
However, data governance is not without its challenges. It demands that accessibility and security, as well as control and flexibility, be carefully balanced (Janssen et al., 2020). A company's entire hierarchy, from the C-suite to the data entry specialists, needs to be dedicated to it. The field of good data governance is dynamic and always changing, needing to adapt to the changing needs of companies, regulations, and technology. This is a continuous workout.
[bookmark: _Toc150532013]Conclusion
GreenMed Innovations used the "GreenMed_Healthcare_2023" dataset to examine a number of data processing methods. The analysis shows how Hadoop, Spark, R, Python, and Tableau are different from one another when it comes to managing large datasets. The analysis emphasizes the benefits and drawbacks of each tool in terms of processing capabilities and speeds, and it also demonstrates how important it is to match the right tool to the specific needs of a data-driven healthcare project. The meticulous manner in which GreenMed has employed these tools to enhance patient care and propel healthcare analytics underscores the need of carrying out efficient and tailored data analysis.
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