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[bookmark: _Toc2056413222]Introduction 

Oracle Corporation, founded in 1977 by Larry Ellison, pioneered the relational database management system, a revolutionary approach to data handling that organises information into interconnected tables to ensure integrity and reduce redundancy (Laney, 2018). This innovation established Oracle as a technology leader and formed the basis for contemporary business intelligence. Key milestones include the 2010 Sun acquisition for cloud and 2024 Nashville shift to healthcare (Ricadela, 2024). As Olszak (2020) describes, rapid change demands data management to leverage knowledge strategically. Oracle's Cloud Infrastructure and Analytics Cloud help combine different sources, like electronic health records and health data from patients, allowing for analysis that ranges from simple summaries to complex recommendations. This is particularly relevant in healthcare, where data volumes surge due to ageing populations and digital tools. 

This report critically assesses business intelligence trends through Oracle's lens, proposing relational models to enhance National Health Service efficiency, exemplified by the National Emergency Procurement system. It explores data warehousing applications, data mining techniques, predictive tools, ethical and security issues, and dashboard solutions, with a central case study on Oracle's Clinical Digital Assistant application. Oracle's Clinical Digital Assistant, an artificial intelligence tool, integrates seamlessly with National Health Service electronic health records, thereby streamlining clinician workflows, alleviating administrative burdens, and enhancing patient care (Singh et al., 2023).




[bookmark: _Toc1665455385]Oracle Evolution and Data Handling in Business Intelligence

Oracle started in 1977 as a leader in relational databases. These databases organise data into connected tables to keep things accurate and avoid repetition (Laney, 2018). This laid the groundwork for business intelligence, data warehousing, and data mining. It helps turn basic data into useful insights. Data growth has been massive, with global volumes expected to reach 181 zettabytes by 2025 (Rivery, 2025). 
From Edgar Codd, Oracle created SQL for simple pulls (Laney, 2018). Early versions added multi-user support. The 2010 Sun buy enabled cloud, and 2023 Cerner deal linked records to AI insights, despite migration challenges (Ricadela, 2024). In business intelligence, Oracle's Analytics Cloud focuses on improved tools where AI uses natural language processing to create automatic summaries, cutting hands-on analysis by 75 percent and helping those without deep tech skills, but without strong oversight, it can lead to data silos (Olszak, 2020). Trends like self-service platforms align with institutional theory, where cultural norms influence adoption, but agentic artificial intelligence demands reskilling to avert displacement. Data warehousing evolves to cloud-native lakehouses, merging structured repositories with unstructured lakes for scalability, with markets forecasted at 155 billion dollars by 2030 (Singh et al., 2023). Real-time streaming in Snowflake enables instant queries for dynamic healthcare, countering legacy latencies, though multi-cloud strategies mitigate lock-in per resource-based view theory. Data mining advances with explainable artificial intelligence for compliant models and edge computing for privacy, processing unstructured electronic health records via natural language processing (Olszak, 2020). The Cross-Industry Standard Process for Data Mining framework structures cycles from understanding to deployment, averting garbage-in-garbage-out errors. Kimball's dimensional modelling organises data warehousing with star schemas, fact tables for metrics like patient visits linked to dimensions such as demographics, accelerating online analytical processing in National Health Service contexts. For the National Health Service, Oracle's Clinical Digital Assistant exemplifies this evolution, integrating data mining for predictive clinician support within electronic health records, reducing burnout by automating notes and alerts (Singh et al., 2023). Critically, while efficiencies promise 20 percent operational gains, centralisation amplifies vulnerabilities, demanding federated ethics. Overall, Oracle's handling fosters proactive strategies, but balanced stewardship is key to equitable outcomes in volatile settings.


 


[bookmark: _Toc847291271]Oracle Data Warehousing 

Data warehousing is a key part of data management. Teams gather data from different parts of an organisation, clean it up, and store it all in one central spot. This central storage is built for easy searching, reporting, and looking at trends over time. Unlike everyday databases that handle quick, day-to-day tasks like booking appointments, data warehouses focus on past data pulled together to spot big-picture patterns. In theory, Olszak (2020) explains that this helps organisations transform messy data into useful knowledge, which is essential for making decisions based on clear facts in fast-changing business environments. In the National Health Service, data warehousing makes getting and using data much simpler and faster. Currently, information from things like patient records, buying supplies through the National Emergency Procurement system, and data patients share themselves is spread out in separate spots. This causes delays, like waiting days for reports. A data warehouse pulls it all together into one easy-to-reach place, letting staff find what they need in seconds instead of hours. For example, it cuts down on repeated work and mistakes from using old spreadsheets, saving about 25 percent of admin time so nurses and doctors can focus more on patients (Olszak, 2020). In the Oracle Clinical Digital Assistant app, this setup helps sort voice notes and patient updates smoothly. Doctors spend 30 percent less time on paperwork. They make fewer errors with scattered information.
Bringing data together also raises security worries. Central storage can be a target for hackers. In 2024-2025, breaches exposed 276 million records (averaging 758,000/day), with 1,710 incidents costing £7.42 million each—mostly servers, affecting all records (Hipaajournal, 2025; Rubrik, 2025). To fight this, data warehouses use strong protections like locked access only for needed users. They also use full checks on who views what. The National Health Service could add extra steps. These include hiding patient names before storage. This follows rules like the General Data Protection Regulation. It keeps info safe from inside mistakes or outside attacks. Data warehousing helps with big strategic choices. It lets leaders look at data from many angles. For example, it shows how patient visits change over time or by location. This helps plan ahead. 

For the National Health Service, this could mean guessing how many beds are needed. This cuts wait times from 45 minutes to 20. It helps spread staff and supplies where they are most wanted as patient numbers grow. In buying and stock control, it combines seller info with what is in storage. This predicts medicine needs and avoids running out. It saves up to 100,000 pounds a year from waste. This is based on real examples in health systems (Singh et al., 2023). It also supports "what if" planning. For example, it tests budget changes to shift 150,000 pounds to key areas. Or it spots patterns in repeat hospital stays to stop 15 percent of them with early help programs. The Clinical Digital Assistant app uses this to link live patient records. It improves guesses on staff needs and stock. This turns day-to-day fixes into smart planning. In the end, data warehousing makes business intelligence an everyday strength for the National Health Service. It matches data to fair and smooth care even when money and resources are tight.

[bookmark: _Toc627055243]Data Mining Techniques

Data mining helps find useful patterns in big sets of data. According to Olszak (2020), this supports better decisions in business intelligence by transforming raw facts into knowledge that drives organisational success. For the National Health Service, it aids goals like keeping patients engaged and using resources wisely. 
One key method is clustering. This is an unsupervised approach, like the K-means tool. It sorts data points into groups based on shared traits, without needing labels upfront. It lets you explore data freely. For example, it can group patients by age, health issues, and visit habits. This spots high-risk groups for long-term illnesses, which make up about 20 percent of cases. In the National Health Service's huge patient records, this fits well. It allows custom plans to cut missed appointments by 12 percent, much like in business intelligence studies (Olszak, 2020). With the Clinical Digital Assistant app, clustering splits doctor tasks to highlight urgent ones, helping avoid staff burnout. Another method is classification. This is a supervised way, often using decision trees. It uses previously labelled data to predict categories. For instance, it labels patients as high or low risk for returning to hospital, based on past stays and health signs. After training on 80 percent data and testing on 20 percent, it reaches 85 percent accuracy. This matters for the National Health Service's focus on saving money and time. It helps sort urgent cases early, avoiding 80,000 pounds in extra hospital costs (Singh et al., 2023). In the Clinical Digital Assistant, it predicts when tasks will grow, making record handling smoother. 
To spot how variables connect, correlation adds value in data mining. It measures the link between two data sets. Positive correlation means both rise together, like more visits and higher costs. Negative means one falls as the other rises, like automated alerts and less manual work. The coefficient (r) rates strength: strong if near ±1, weak near 0 (Chen et al., 2012). In the National Health Service, a strong negative r between Clinical Digital Assistant use and paperwork time (say r = -0.8) proves it saves effort. This fits business intelligence theory for fair, data-driven plans (Olszak, 2020). Regression models build on correlation by predicting numbers, like costs from visit numbers. Linear regression fits a line to data, where r shows link strength (e.g., r=0.7 means strong positive tie between visits and expenses). In the National Health Service, it forecasts budgets from patient trends, saving 10 percent on supplies (Chen et al., 2012). For the Clinical Digital Assistant, it predicts task times from workload, aiding shifts.
Both methods follow the Cross-Industry Standard Process for Data Mining steps. This includes planning, preparing data, building models, checking results, and putting them to use. It ensures strong, reliable work. Tools like RapidMiner offer easy visual steps for clustering large files, up to 50,000 records. KNIME provides free decision trees with clear explanations for trust. In health care, clustering shows links between conditions, and classification spots outbreaks early. This matches what the National Health Service needs for managing ongoing illnesses and fits the business intelligence theory of using data for smart, fair decisions (Olszak, 2020).

[bookmark: _Toc150827464]Predictive Analysis

In business intelligence theory, predictive analysis forecasts future trends based on past data, assisting organisations in planning ahead and optimising resources, as Olszak (2020) highlights the importance of turning knowledge into real gains. For the National Health Service using Oracle's Clinical Digital Assistant app, Power BI and RapidMiner are top tools. They scale well for health data needs. Power BI is recommended due to its user-friendly interface, natural language queries, and lower cost, making it ideal for widespread rollout and quick insights. In contrast, RapidMiner, while more advanced and costly, is better suited for specialised, large-scale data mining tasks (Olszak, 2020).

[bookmark: _Toc1301958720]Ethical and Data Security Considerations

Using business intelligence in the National Health Service through Oracle's Clinical Digital Assistant app requires strict following of rules like the General Data Protection Regulation and UK Data Protection Act 2018. These laws demand clear permission from patients before handling their health data. They also give people rights to see, change, or delete their information. This setup keeps things legal as artificial intelligence tools expand. However, it only touches the surface of deeper issues that require careful consideration and thought. 
Ethics play a significant role here. Patients own their data, so consent forms must be simple and specific for sharing electronic health records. Everyone involved needs to understand what happens to the data. Transparency matters most. Artificial intelligence decisions should come with straightforward explanations to build trust. Without this, doctors might ignore the tools because they seem unclear (Olszak, 2020). Bias adds another layer of worry. If the data used to train models skips over certain groups, predictions can hurt minorities. For example, risk scores might unfairly flag some people as higher danger. To avoid this, teams must run regular checks and use a wide mix of data to ensure fair results for all. Vast datasets enable control (Zuboff, 2019) or healthcare determinism judging on stats (Mittelstadt & Floridi, 2016). Companies sell health data to pharma for £9 billion, raising prices (Straight Arrow News, 2025). Security breaches make it all scarier. In 2025, healthcare saw 508 attacks by September, with 14 major ones hitting 237 million records. This touched nearly 70 percent of patients in the US, and similar trends hit the UK (Cobalt, 2025). Most breaches, about 67 percent, target servers and steal almost every record. Each one costs an average of 7.42 million dollars (Compliancy Group, 2025; Rubrik, 2025). Inside threats, like a staff member sharing data by mistake, need strong training and full logs of who accesses what. Outside dangers, such as ransomware attacks up 20 percent this year, require tough defences like firewalls and constant checks (Singh et al., 2023). For the Clinical Digital Assistant app, steps like hiding patient voices and tight access rules help balance new tech with safety. This draws from stakeholder theory, which calls for training workers on changes and setting up ethics boards to watch over everything closely (Olszak, 2020). In the end, these steps turn big risks into managed chances for better, fairer care.                                 

[bookmark: _Toc343884694]Reporting and Dashboard Solutions 

For the National Health Service using Oracle's Clinical Digital Assistant, managers should implement focused dashboards to translate data into actionable insights. Power BI is recommended for its ease of use and integration capabilities. A strategic dashboard would track key performance indicators such as average patient handling time, medication prediction accuracy, and rates of automated administrative tasks. A bar chart could display monthly automation rates, highlighting trends.  This provides real-time monitoring of the Clinical Digital Assistant's impact. It shows managers where workflows improve and where intervention is needed. For example, a live drop in automated notes could signal a system issue, allowing for a swift response. Ultimately, these dashboards ensure the full realisation of data's potential in daily operations and strategic planning. They directly support the goal of enhanced, efficient patient care





[bookmark: _Toc430071418]Conclusion

This report has shown that data in the hands of an organisation like the National Health Service, using Oracle's tools, becomes a tool for efficiency. It enables the prediction of outbreaks and personalisation of care. This unlocks exciting potential for patient outcomes (Singh et al., 2023). However, this analysis reveals a more significant reality where the strategic value of data is matched by its deep risks. Healthcare leaders build systems that can predict a person's future health. Yet this power creates a troubling potential for judgment based on statistical risks rather than actual conditions. This ethical challenge is known as healthcare determinism (Mittelstadt & Floridi, 2016). Furthermore, leaders centralise sensitive information into warehouses that are prime targets for hackers. Breaches already cost an average of 7.42 million dollars per incident (Rubrik, 2025). The most significant challenge is therefore a strategic battle on two fronts. Teams must secure this data from relentless cyber threats. They must also ensure its power does not erode trust. The ultimate test is not just if we can build smarter systems. It is if we are wise enough to be steadfast guardians of both its security and its humanity.
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