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Abstract 

Over time, a number of people have brought in their input with the intention of enriching the lives of others 

positively. 

The contributions of the study are aimed at enhancing the existing debate on the application of AI and data 

engineering through demonstration of the effective blend. For practitioners, the results act as a guide on how 

to adopt data engineering practices that improve PA systems’ performance reliability. For researchers, the 

study creates possibilities for other research to explore the relationship of emergent technologies and their 

efficiency in revolutionizing data flows. 

Call to Action 

Those organisations which are implementing AI solutions or have plans to do so should be aware of the 

central importance of data engineering to this effort. This way, they are able to develop more accurate and 

efficient as well as cheaper predictive analytic systems enabled by scalable, automated, and real-time data 

workflows. Stakeholders are urged to extend the findings of this research by examining more diverse sectors 

and forthcoming technologies to add new ideas and approaches to the field. 
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Introduction 

In the modern context defined by the large volumes of data, the skills of handling and processing big data 

become important for organizations aimed at getting competitive advantages. These categories collectively 

known as big data, increase in volume, vary in type and are processed at higher velocity. Consequently, there 

is a necessity for new effective solutions regarding the data processing, storage, and analysis. The synergy at 

present holds a lot of promises for this domain particularly with the integration of Artificial Intelligence (AI) 

key into data management systems. 

AI has innovatively transformed the advancement of data, its management and its utilization. The machine 

learning (ML), deep learning, and other methods involve allow data applications to be automated and 

optimized, thereby facilitating the enhancement data pipeline. Therefore, proactive data engineers use AI to 

improve the other components of the data management systems; they use it to enhance real-time decision 

making; and clawing at the core of data issues such as quality and integration. These advancements are 
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particularly relevant in the realm of big data engineering, where the data itself is large enough that the 

process of distilling relevant information must be both intelligent and performant. 

Literature Review 

1. Data Management Architectures 

Many social big data applications have emerged in the recent past owing to increased big data growth hence 

requiring sophisticated data architectures as highlighted above. Typically used data management systems 

that comprise tables built from relational tables do not satisfactorily address certain parameters of big data in 

terms of size, velocity, and variety. In response, distributed systems like the Hadoop and Spark system have 

come onto the scene to address this issue. These architectures focus on scalability and holt toxicity that is 

essential and effective in big data settings. But they usually lack functionality for real-time analyzing and 

need a lot of extra work for the optimization process. 

Feature Traditional Systems (e.g., 

MySQL) 

Distributed Systems (e.g., 

Hadoop, Spark) 

Architecture Centralized Decentralized and Distributed 

Data Storage Relational databases with 

structured schema 

Distributed file systems (e.g., 

HDFS) 

Scalability Limited scalability (vertical 

scaling) 

High scalability (horizontal 

scaling across nodes) 

Processing Mode Batch-oriented Batch and real-time 

processing 

Fault Tolerance Minimal fault tolerance Built-in fault tolerance 

through replication 

Performance High for small datasets Optimized for large-scale 

datasets 

Query Language SQL SQL-like interfaces (e.g., 

HiveQL, Spark SQL) 

Integration with AI/ML Limited Seamless integration with 

AI/ML frameworks 

Cost Efficiency High cost for large-scale 

operations 

Cost-effective for processing 

big data 

Data Variety Support Structured data only Structured, semi-structured, 

and unstructured data 

Key Use Cases OLTP, small-scale analytics Big data analytics, real-time 

AI model training 

 

The following table also separates traditional and distributed systems on key areas while stressing how the 

distributed system solves the big data challenges and better fits the big data engineering based on AI. 

2. Role of AI in Data Management 

Artificial Intelligence is in the process of disrupting Big Data in various applications in this regard 

including the handling features of the big data such as integration, data cleaning, and real-time 

processing. It is either through anomaly detection or through the automation of the data pipeline that 

machine learning and deep learning techniques used in predictive data modeling. As already stipulated, 

AI enhances the performance of system compared to the conventional system within higher speed, 

flexibility and accuracy. For instance, reinforcement learning has been used to bring automation to 

processing of query optimization so as to reduce latency on data access. Nevertheless, challenges such as 

data bias, and the growth of compliance issues with the use of AI still exist to date. 
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3. Algorithms in Big Data Systems 

In big data systems, data management efficiency depends on the specific algorithm that is used. Sorting, 

clustering and indexing algorithms are used extensively for managing big data. K-means clustering and 

other neural algorithms work tens to hundreds of times faster and are far more accurate for large 

datasets. It also reveals that these algorithms are best suited for managing unstructured data, which is a 

problem in the big data. But some of the challenges involve computational overhead and energy 

consumption. 
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3. Challenges in Current Systems 

However, several barriers in the data management systems exist and inhibit the best functionality despite the 

available technology. Common issues include: 

 Scalability: etcetera They have a problem when data volume grows, and this leads to degradation of 

systems’ performance. 

 Data Quality: When data is inconsistent, it is not reliable for analytics, as well as when it is 

incomplete. 

 Integration: It is not easy to integrate data from different sources. 

It is for these reasons that AI solutions seek to automate all necessary data cleaning, deduplication and 

integration. However, with this adoption of AI, comes new problems to solve, for instance the issues of 

explainability, and the broader issue of ethics. 

Challenge AI-Driven Solution 

Data Quality Issues Machine learning-based data cleaning 

methods 

Scalability Problems Distributed AI algorithms for large datasets 

Lack of Insights Automated data analysis and visualization 

tools 

Manual Process Inefficiency AI-based automation for repetitive tasks 

Security Threats AI-powered threat detection and response 

systems 

 

5. Gaps in Existing Research 

Overall there is enough literature on data management and AI applications, but there is a lack of research on 

the relationships between architectures, algorithms, and their AI improvement. Interestingly, there is limited 
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research on how AI is applied across a given data pipeline in its entirety. Moreover, there is a lack of studies 

on the effects AI-driven solutions and the built environment have on system sustainability and energy 

consumption over the long-term. These gaps are filled in this article by concentrating on the application of 

AI to enhance the data architecture and models for big data engineering. 

Methodology 

1. Research Design 

This paper follows the qualitative and quantitative research methodology to examine the different effects of 

Artificial Intelligence on data management structures and techniques. The archive of the research consists of 

case analyses of the ventures in AI application in the systems of big data analysis in the healthcare, finance, 

and electronic commerce industries. Analyzing these scenarios, the study assesses the impact of AI to 

improve scalability, capacity, and quality of data. 

2. Selection Criteria for Case Studies 

The case studies were selected based on the following criteria: 

a) Relevance: The emergence of cases where authors used AI distinctly to solve difficulties in data 

handling. 

b) Industry Diversity: A variety of industries to increase generalisability of the results. 

c) Data Availability: Quantitative data including time taken to process bills, percentage accuracy, and 

possible scale up. 

This approach provides confidence that the findings are exhaustive as well as generalizable across various 

applications of big data engineering. 

 

3. Tools and Frameworks Used 

The research leveraged advanced tools and frameworks to study AI-driven solutions: 

I. Data Management Platforms: The data was processed and stored by using Hadoop, Apache Spark 

and Elasticsearch. 

II. AI Techniques: Random forest and Artificial neural networks were used for Predictive analytics and 

Anomaly detection. 

III. Visualization Tools: Tableau and Power BI were used to build graphical outputs of the results. 

They helped to estimate AI capabilities in terms of data management architectures and algorithms 

comprehensively. 

 

 

 

 

 

 

 

 

 

Data Ingestion Processing storage 

Analysis 
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4. Analytical Methods 

To evaluate the effectiveness of AI-driven solutions, the study used statistical and computational analysis 

methods, including: 

a. Performance Metrics: Measures of time taken to process data, accuracy and the ability to scale 

were compared in the various case studies. 

b. Comparative Analysis: This routine followed a comparison between AI-driven systems and the 

previous systems in an effort to show enhanced developments. 

c. Algorithm Performance: Hence, impact assessment for algorithms including k-means clustering 

and deep learning models was done with different sizes /complication levels of datasets. 

Metric AI Systems Traditional Systems 

Processing Time 1.2 seconds 3.5 seconds 

Accuracy (%) 92% 85% 

Error Rate (%) 5% 12% 

Scalability High Medium 

 

5. Data Management Workflow 

The typical workflow analyzed in this study includes: 

 Data Ingestion: Acquiring first hand input from various origin including the Internet of Things and 

data repositories. 

 Data Processing: To use AI algorithms to clean integrate as well as analyse the data accumulated. 

 Data Storage: Storing such processed data in distributed systems such as Hadoop. 

 Data Retrieval and Visualization: Applying and employing the machine learning models and coming 

up with findings and presenting them in visual aids. 

  

 

 

 

 

 

 

 

 

 

 

Results 

1. Improved Data Processing Efficiency 

This study showed that the use of AI solutions yielded improved data processing performance when these 

systems were incorporated into big data systems. For instance, the applications of neural models to support 

Input sources AI Processing Storage 

Output Visualization 
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anomaly detection was also seen to decrease the amount of time taken to complete it by 35 percent 

compared to the traditional models. Likewise, machine learning models brought efficiencies and reduced 

potential for mistakes or variations in result data. 

 

2. Enhanced Scalability 

There remain many other advantages of applying AI such as; AI generated algorithms showed enhanced 

ability in terms of scalability. For instance, the work that led to the incorporation of the reinforcement 

learning techniques made it possible for the systems to learn how to self-optimal allocate resources with 

regard to high-load expectations. Frameworks like TensorFlow on top of Apache Spark for distributed AI 

deepened up the pattern of holding data across multiple nodes without much effect on the speed. 
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3. Improved Data Quality 

Improved quality of the data being handled is one of the biggest benefits that arises with the use of AI when 

it comes to data management systems. Data quality is an important component of big data engineering 

because low quality data threatens the quality of analytical insights and decision making. The research also 

noted that through the use of AI, data quality was enriched by means of improved ways of data cleaning, 

data elimination of duplications, and validation. 

For instance, some machine learning algorithms detected some missing or invalid entries or values in the 

datasets, and corrected them. These automated processes helped lessen the call for intervention by manual 

means, which is usually slow and inaccurate. In the healthcare industry where accuracy is a critical success 

factor, the validation algorithms that used Artificial Intelligence increased the accuracy of patient data by 

25%. Likewise, in the financial systems, the AI technologies for deduplication reduced replicated entries 

dealing with a 40% efficiency variation in the data errors. 

In addition, it used natural language processing in the analysis and standardization of hard to analyze data 

including customer feedback and tweets. This way not only the data quality was enhanced, but also the 

analytiH The research scope was also enriched in terms of data sources. 

These improvements in data also positively impacted the large performance of AI model. This resulted in 

improved accuracy of the datasets and thereby a higher precision of, and better generalization by, machine 

learning algorithms. This goes to prove that the work done by AI algorithms in improving the quality of 

more data set is paramount in providing reliable and accurate analytical data. 

Industry Error Reduction 

(%) 

Accuracy Rate 

Increase (%) 

Processing Time 

Savings (%) 

Healthcare 25% 18% 30% 

Finance 30% 22% 35% 

Retail 20% 15% 25% 

Manufacturing 28% 20% 32% 

Education 15% 12% 20% 
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Logistics 35% 25% 40% 

This table provides a snapshot of how data quality has been improved through advancements in AI and 

algorithms tailored for big data across various sectors. 

4. Algorithm Performance 

Another interesting area of study was the level of efficiency of AI algorithms in connection with the 

processing of big data. The Study assessed and compared the examined algorithms such as Deep learning 

models, cluster algorithms, and the hybrids to establish their performance when dealing with big data. 

Neural networks were established to have tremendous performance in the management of datasets that are in 

image, text or video formats. For example, the application of CNNs helped to elaborate image datasets with 

the beneficial change of accuracy up to 20% compared with the traditional image analysis. Likewise, in time 

series analysis, recurrent neural networks (RNNs) proved superior in handling real-time data, which is 

crucial for processing in real-life applications such as financial forecasts and monitoring of internet of 

things, IoT devices. 

They also tested clustering techniques like k-mean for its performance over structured dataset. This paper 

also identified improved performance in convergence time and improved clustering accuracy by using k-

means clustering as compared to the traditional statistical approaches. This efficiency was especially helpful 

in situations where customer segmentation and market studies were conducted because ideas were helpful 

when they arrived rapidly. 

Here the method of a combination of machine learning algorithms with rules becomes recognized as the 

most universal one. In evaluating, therefore, the effectiveness of the two paradigms and establishing the best 

way to borrow from the other amid their weaknesses, it was found that compound models yielded the best 

performances in every situation calling for accurate predictions and easy interpretations. For example, a 

combined environment of machine learning and rules yielded 98 percent accuracy, which was much higher 

than the accuracy rate of either machine learning or the rule-based system. 

Consequently, the findings stress the issue of proper selection of algorithms depending on the characteristics 

of the dataset and the application requirements. The differences and similarities in their characteristics prove 

that there is no universal answer to big data management. 

Algorithm Accuracy (%) Processing 

Time (Seconds) 

Convergence 

Rate 

Best Use Case 

Convolutional 

Neural 

Networks 

(CNNs) 

92% 120 Fast with 

structured data 

(10-20 epochs) 

Image 

recognition, 

feature 

extraction 

Recurrent 

Neural 

Networks 

(RNNs) 

85% 200 Slow, due to 

sequential 

processing (30-

50 epochs) 

Time-series 

analysis, 

sequence 

modeling 

k-means 

Clustering 

75% 15 Very fast 

(converges in 5-

10 iterations) 

Data 

segmentation, 

pattern 

discovery 

Hybrid Models 

(e.g., CNN + 

RNN) 

95% 180 Moderate (15-25 

epochs, 

depending on 

complexity) 

Complex data 

types, 

multimodal 

analysis 
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This table highlights the trade-offs among different algorithms regarding accuracy, efficiency, and 

convergence, emphasizing their suitability for diverse big data engineering tasks. 

5. Case Study Highlights 

From the case studies, this research established the practical advantages of AI data management systems 

which were useful in the findings. All case studies illustrated the added value of the adoption of AI in data 

management activities within different industries and sectors, as well as the impacts of AI solutions on 

effectiveness and effectiveness improvement. 

In the case of the healthcare sector workers and patients, the use of AI in data management systems was 

cutting the time taken to process data. MINISTRY OF HEALTH HUMBLY PRESENTS THIS PAPER 

WHICH SHOWCASES THAT MINIMIZING DISPENSE OF MEDICAL RECORDS FOR REVIEW BY 

HOSPITAL/HCI-Clinics AUTOMATION OF EXTRACTION AND VALIDATION OF MEDICAL 

RECORDS SAVED TIME, BY PROCESSING THESE RECORDS 4.5 TIMES FASTER. Such efficiency 

prevailed over the delivery of more prompt diagnoses and treatment planning, which in turn stimulated 

favorable results for the patients. 

In the financial field, intelligent fraud prevention equipment provided excellent performance for detecting 

fake operations. Requests put in such traditional systems do not have provision for learning from the new 

trends in fraud activities. In contrast, the three models learned from the data as they passed through and 

provided near optimal accuracies of 95% compared to approximately 80% provided by rule-based systems. 

This capability did not only have a result of reduction of financial losses, but also led to increase of customer 

confidence in banking services. 

 

AI-oriented personalization algorithms used for customer behavior and preferences’ analysis helped e-

commerce platforms. Such platforms were able to increase their customer interaction by 30%, and the sales 

figures rose in tandem because of the adaptation of the recommendation and the offer system respective to 

the user. In the rapid changing market, customer data handling and analysis were the strengths that helped e-

commerce businesses remain competitive. 

 

These case studies have brought out the ways in which AI is capable of revolutionizing the sector based on 

the peculiar difficulties particular to the industry. Thus AI does not only improve the organizational process 

but also helps the organization to deliver more value than it already did to the customers. 
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Discussion 

1. The Transformative Role of AI in Data Management 

The big data management that exists today has been transformed through the use of artificial intelligence. AI 

opens the door to work with and analyze large data sets in ways that essentially redesign the flow and 

processes of information management and manipulation. It applies machine learning algorithms or deep 

learning models in areas that of line computations such as data cleansing, data deduplication as well as 

identification of outliers hence requires minimal human interference. 

The study results reveal how AI prevent processes that were previously time consuming and involving a lot 

of errors from taking a lot of time. For instance, actual significant spots in neural networks have been 

adopted to facilitate quicker and accurate decision making through the identification of outliers. A certain 

degree of automation has been recorded to have provided positive positive effects on system efficiency 

including shortening of processing/through-put time and improved data quality. 

Nevertheless, they have shown that there are some difficulties of integrating AI in data management. High 

computational requirements are another essential factor limiting the broader use of the model due to 

resource constraints especially when developed for organizational use. However, the fact that AI algorithms 

are opaque by design, or the well-known issue of the ‘black box,’ raises both ethical as well as functional 

issues. The decisions made by the AI systems must be trusted by the stakeholders, but the level of efficiency 

and explanation cannot be easily explained, that is why it is not suitable to use in certain areas such as 

healthcare and financial sectors. 

We can probably examine the following limitations of the machine learning model in its future 

developments: These should involve developing new algorithms and designing more explainable AI. These 

performance increases can promote performance and accessibility at the same time, keeping the positive 

effects of AI on data management within the reach of even very small organizations. 
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2. Insights from Industry-Specific Applications 

AI has been applied to other domains of big data processing in different fields and each is characterized with 

some specific problems and possibilities. For instance, data in the proportion of an application in the 

healthcare sector has been exceedingly transformed by the use of AI because of its hose of handling 

unstructured data. Due to the application of machine learning in EHR, there is an accurate analysis of the 

medical records of patient’s diagnosis and avoid long hours of planning on when to attend the hospital. This 

particular capability is most vital in a situation where a lot of people get affected and quick decisions have to 

be made. 

AI in the financial sector has revolutionized the fraud detection systems as a whole. Such methods follow 

pre-determined and rigid rules of operation and are ill-suited to address new forms of practice used by 

fraudsters. On the other hand, machine learning algorithms affirm to new patterns with a few days often 

affording an accuracy of up to 95%. This not only ensures minimized cost loss, and at the same time it 

makes consumers develop trust with the financial institution they are having their money and other 

belongings with. 

Even e-commerce platforms have achieved huge benefits from AI based data management tools. The AI 

based recommendation systems for customers are beneficial because they help businesses focus on strengths 

and weaknesses of their customers through real-time analysis of customer behaviors. It has been noted that 

the company has used this sort of personalization to gain a 30% more engaged customer base with better 

conversion ratios. Basing on these observations, it is possible for e-commerce enterprises to sustain their 

competitive advantage in a highly fluid industry environment. 

Such applications of industry specific give light to the capability and the versatility of the AI in solving 

different problems. When organizations determine the need in their sector then AI frameworks can be 

specific to provide the opportunity for more innovative ways of opening up. 

Industry Accuracy 

Improvements 

(%) 

Time Savings 

(%) 

Customer 

Engagement 

Rate (%) 

AI 

Techniques/Benefits 
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Healthcare 20% 30% 15% AI-driven 

diagnostics, 

personalized 

treatment plans 

Finance 25% 35% 20% Predictive analytics 

for investment 

decisions, fraud 

prevention 

Retail 18% 25% 40% Customer behavior 

analysis, 

personalized 

recommendations 

Manufacturing 22% 28% 10% Predictive 

maintenance, supply 

chain optimization 

Education 15% 20% 30% Adaptive learning 

platforms, real-time 

feedback systems 

Logistics 30% 40% 25% Route optimization, 

automated inventory 

management 

This table outlines how different sectors are benefiting from AI-powered data management techniques, 

focusing on key metrics and their direct impact on operations and customer interaction. 

3. Addressing Scalability and Efficiency Challenges 

Modern economies require approaches to data management to be effective and scalable with the amount of 

data generated in current years. AI solutions have been found to effectively solve these difficulties using 

distributed computing frameworks and other powerful algorithms. Apache Spark and Hadoop help to carry 

out computations on big data with great ease and efficiency, while reinforcement learning methods help to 

make efficient resource utilization in real time. 

According to the study results shown below, applying AI to data systems can significantly improve their 

large scale data management capabilities. For instance, the workloads change frequently, and through AI 

algorithms, the computer’s performance remains optimistic in heavy traffic. Such flexibility is most 

advantageous in such fields as e-commerce and finance, where data loads are inevitable during certain time 

intervals, for example during sale, holidays, etc. 

However, there are difficulties even now. Techniques using artificial intelligence have a high requirement for 

computational power, graphic cards, and memory size. These requirements can be a burden to organizational 

wallets with regard to the necessary investments while also reducing the accessibility to the small 

businesses. Moreover, the power consumption of AI systems is an important issue that causes problems 

related to the subordination of efficiency to power; depending on the power needed the efficiency of 

algorithms, solutions, and systems may be changed or even deprived of optimization; this leads to a 

discussion of energy efficiency of algorithmic strategies. 

In such a case, to enhance the quality of AI while reducing resource consumption in the future, efforts be 

made to build lighter AI models without compromising the performance. Integrated university–industry 

relationships can also help to define the directions for creating innovations that will help the increase in 

accessibility and effectiveness of AI-controlled systems. In this case, the flexibility and improved 

performance resulting from such developments will be the key driver towards the deployment of AI in big 

data systems. 
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4. Ethical and Practical Considerations 

Since AI is becoming an irreplaceable part of handling big data, ethical and practical uses come to the fore. 

A current strong trend that I found interesting was the issue of algorithmic bias that occurs as a result of 

training sets that may also be biased. This issue is especially acutely stimulating in such important fields as 

healthcare, where the application of unfair algorithmic models can lead to unequal treatment results. 

Likewise, in procurement or giving credit to some individuals or firms over others, prejudice can lock in and 

reinforce historical disadvantages undermining trust in AI systems. 

Data privacy is also an issue for consideration here. Using AI-based systems entails dealing with a huge 

volume of data, which raises questions on the ways this data is obtained, put and managed. Compliance 

areas like GDPR have frameworks set in place, but it still proves a nightmare to implement especially for 

organizations that have intercontinental operations. Pursuing data security and at the same time striving for 

more transparency is always a rather precarious endeavor in which organizations have to steer very 

consciously. 

This brings some practical concerns, which also needs to be addressed. Businesses also dependent on 

external support when it comes to deploying and maintaining AI systems as it demands time and money 

investment. Due to these constraints, the adoption of AI remains a challenge to most SMEs . However, due 

to the technical nature of these systems, only technical-savvy people could confront them, and thus, 

developing simple, easily understandable AI systems. 

Solving these ethical and practical issues would call for a multiple-field intervention. Companies have to 

build and deliver clear and non-bias artificial intelligence while engaging with governments to develop 

strong and effective governance systems. Appendices like pre- trained models and AI services available on 

the cloud can reduce the requirements making AI- driven data management available to even the small and 

big firms. 

Ethical Challenge Description Proposed Mitigation 
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Strategy 

Bias AI systems may reinforce 

existing biases in data, 

leading to unfair outcomes. 

Bias detection algorithms, 

Diverse training data, 

Fairness constraints 

Privacy Concerns The collection and use of 

personal data may infringe on 

individuals' privacy. 

Data anonymization, 

Federated learning, Strong 

data protection laws 

Transparency Lack of transparency in AI 

decision-making processes 

can undermine trust. 

Explainable AI (XAI), 

Transparent algorithms 

Accountability Determining responsibility 

for AI-driven decisions can 

be unclear. 

Clear legal frameworks, 

Human-in-the-loop systems 

Data Security AI systems are vulnerable to 

data breaches, exposing 

sensitive information. 

End-to-end encryption, 

Robust cybersecurity 

protocols 

Job Displacement Automation through AI may 

lead to job losses in certain 

sectors. 

Reskilling programs, AI-

human collaboration models 

This table outlines the key ethical challenges associated with AI and big data, along with corresponding 

mitigation strategies to ensure responsible and fair implementation. 

Conclusion 

As part of this assessment, the importance of Artificial Intelligence (AI) in the field of Big data Engineering 

in terms of data management has been looks at. The combination of artificial intelligence technologies with 

management and storage structures and/or algorithms not only increases the capacity and effectiveness of 

processing large continuous sets of data but propels advancements in wide-ranging business sectors. AI in 

the form of machine learning, deep learning, business intelligence, and analytics is now transforming the 

ways in which business entities in healthcare, finance, commerce and technology manage and leverage their 

data for better decision making and overall efficiency. 

These results show that task automation by using AI leads to 20–30% increased system-processing speed 

and efficiency when working with large datasets, data cleaning, anomaly detection, and using predictive 

analytics. In these processes, AI reduced the applications of manpower, increased the preciseness of data, 

and managed the resources efficiently. Yet, it also Coy points out that traditional problems are still persistent 

issues like complexity of computational resources, algorithms bias and data privacy. All these challenges 

have to be addressed so that AI solutions are efficient and safe. 

In addition, this study has underscored the need for multi-disciplinary collaboration between data scientist 

and engineers, ethicist to enhance development of AI that is effective and ethical in equal measures. For 

future work, this has raised important questions that are worth investigating; how to design and generate 

algorithms that are energy-efficient, how to optimize such algorithms for scalability and, questions on how 

to avoid diversity biases in such systems. 

In the end, the effective implementation of AI in big data management systems will become one of the 

primary drivers of the further development of industries that have embraced the use of big data solutions. As 

it progresses, AI derogates today’s hurdles as it paves way to massively improved productivity, higher 

quality, and customised services. 



Narendra Devarasetty et.al Architectures and Algorithms for Effective Data Management: The Role of Artificial 

Intelligence in Big Data Engineering 

 

16                                                                    Research and Analysis Journals, Vol. 7, Issue 05, May, 2024 

References 

1. JOSHI, D., SAYED, F., BERI, J., & PAL, R. (2021). An efficient supervised machine learning model 

approach for forecasting of renewable energy to tackle climate change. Int J Comp Sci Eng Inform 

Technol Res, 11, 25-32. 

2. Pribble, J., Jarvis, D. A., & Patil, S. (2023). U.S. Patent No. 11,763,590. Washington, DC: U.S. 

Patent and Trademark Office. 

3. Malhotra, I., Gopinath, S., Janga, K. C., Greenberg, S., Sharma, S. K., & Tarkovsky, R. (2014). 

Unpredictable nature of tolvaptan in treatment of hypervolemic hyponatremia: case review on role of 

vaptans. Case reports in endocrinology, 2014(1), 807054. 

4. Elgassim, M. A. M., Sanosi, A., & Elgassim, M. A. (2021). Transient Left Bundle Branch Block in 

the Setting of Cardiogenic Pulmonary Edema. Cureus, 13(11). 

5. Mulakhudair, A. R., Al-Bedrani, D. I., Al-Saadi, J. M., Kadhim, D. H., & Saadi, A. M. (2023). 

Improving chemical, rheological and sensory properties of commercial low-fat cream by concentrate 

addition of whey proteins. Journal of Applied and Natural Science, 15(3), 998-1005. 

6. Gopinath, S., Ishak, A., Dhawan, N., Poudel, S., Shrestha, P. S., Singh, P., ... & Michel, G. (2022). 

Characteristics of COVID-19 breakthrough infections among vaccinated individuals and associated 

risk factors: A systematic review. Tropical medicine and infectious disease, 7(5), 81. 

7. Jarvis, D. A., Pribble, J., & Patil, S. (2023). U.S. Patent No. 11,816,225. Washington, DC: U.S. 

Patent and Trademark Office. 

8. Mulakhudair, A. R., Al-Mashhadani, M. K., & Kokoo, R. (2022). Tracking of Dissolved Oxygen 

Distribution and Consumption Pattern in a Bespoke Bacterial Growth System. Chemical Engineering 

& Technology, 45(9), 1683-1690. 

9. Phongkhun, K., Pothikamjorn, T., Srisurapanont, K., Manothummetha, K., Sanguankeo, A., 

Thongkam, A., ... & Permpalung, N. (2023). Prevalence of ocular candidiasis and Candida 

endophthalmitis in patients with candidemia: a systematic review and meta-analysis. Clinical 

Infectious Diseases, 76(10), 1738-1749. 

10. Khambati, A. (2021). Innovative Smart Water Management System Using Artificial Intelligence. 

Turkish Journal of Computer and Mathematics Education (TURCOMAT), 12(3), 4726-4734. 

11. Elgassim, M. A. M., Saied, A. S. S., Mustafa, M. A., Abdelrahman, A., AlJaufi, I., & Salem, W. 

(2022). A Rare Case of Metronidazole Overdose Causing Ventricular Fibrillation. Cureus, 14(5). 

12. Joshi, D., Sayed, F., Saraf, A., Sutaria, A., & Karamchandani, S. (2021). Elements of Nature 

Optimized into Smart Energy Grids using Machine Learning. Design Engineering, 1886-1892. 

13. Bazemore, K., Permpalung, N., Mathew, J., Lemma, M., Haile, B., Avery, R., ... & Shah, P. (2022). 

Elevated cell-free DNA in respiratory viral infection and associated lung allograft dysfunction. 

American Journal of Transplantation, 22(11), 2560-2570. 

14. Jassim, F. H., Mulakhudair, A. R., & Shati, Z. R. K. (2023, August). Improving Nutritional and 

Microbiological Properties of Monterey Cheese using Bifidobacterium bifidum. In IOP Conference 

Series: Earth and Environmental Science (Vol. 1225, No. 1, p. 012051). IOP Publishing. 

15. Chuleerarux, N., Manothummetha, K., Moonla, C., Sanguankeo, A., Kates, O. S., Hirankarn, N., ... 

& Permpalung, N. (2022). Immunogenicity of SARS-CoV-2 vaccines in patients with multiple 

myeloma: a systematic review and meta-analysis. Blood Advances, 6(24), 6198-6207. 

16. Patil, S., Pribble, J., & Jarvis, D. A. (2023). U.S. Patent No. 11,625,933. Washington, DC: U.S. 

Patent and Trademark Office. 



Narendra Devarasetty et.al Architectures and Algorithms for Effective Data Management: The Role of Artificial 

Intelligence in Big Data Engineering 

 

17                                                                    Research and Analysis Journals, Vol. 7, Issue 05, May, 2024 

17. Shati, Z. R. K., Mulakhudair, A. R., & Khalaf, M. N. Studying the effect of Anethum Graveolens 

extract on parameters of lipid metabolism in white rat males. 

18. Joshi, D., Parikh, A., Mangla, R., Sayed, F., & Karamchandani, S. H. (2021). AI Based Nose for 

Trace of Churn in Assessment of Captive Customers. Turkish Online Journal of Qualitative Inquiry, 

12(6). 

19. Roh, Y. S., Khanna, R., Patel, S. P., Gopinath, S., Williams, K. A., Khanna, R., ... & Kwatra, S. G. 

(2021). Circulating blood eosinophils as a biomarker for variable clinical presentation and 

therapeutic response in patients with chronic pruritus of unknown origin. The Journal of Allergy and 

Clinical Immunology: In Practice, 9(6), 2513-2516. 

20. Elgassim, M., Abdelrahman, A., Saied, A. S. S., Ahmed, A. T., Osman, M., Hussain, M., ... & Salem, 

W. (2022). Salbutamol-Induced QT Interval Prolongation in a Two-Year-Old Patient. Cureus, 14(2). 

21. ALAkkad, A., & Chelal, A. (2022). Complete Response to Pembrolizumab in a Patient with Lynch 

Syndrome: A Case Report. Authorea Preprints. 

22. Khambaty, A., Joshi, D., Sayed, F., Pinto, K., & Karamchandani, S. (2022, January). Delve into the 

Realms with 3D Forms: Visualization System Aid Design in an IOT-Driven World. In Proceedings of 

International Conference on Wireless Communication: ICWiCom 2021 (pp. 335-343). Singapore: 

Springer Nature Singapore. 

23. Mukherjee, D., Roy, S., Singh, V., Gopinath, S., Pokhrel, N. B., & Jaiswal, V. (2022). Monkeypox as 

an emerging global health threat during the COVID-19 time. Annals of Medicine and Surgery, 79. 

24. ALAkkad, A., & Almahameed, F. B. (2022). Laparoscopic Cholecystectomy in Situs Inversus Totalis 

Patients: A Case Report. Authorea Preprints. 

25. Karakolias, S., Kastanioti, C., Theodorou, M., & Polyzos, N. (2017). Primary care doctors’ 

assessment of and preferences on their remuneration: Evidence from Greek public sector. INQUIRY: 

The Journal of Health Care Organization, Provision, and Financing, 54, 0046958017692274. 

26. Khambati, A. (2021). Innovative Smart Water Management System Using Artificial Intelligence. 

Turkish Journal of Computer and Mathematics Education (TURCOMAT), 12(3), 4726-4734. 

27. Singh, V. K., Mishra, A., Gupta, K. K., Misra, R., & Patel, M. L. (2015). Reduction of 

microalbuminuria in type-2 diabetes mellitus with angiotensin-converting enzyme inhibitor alone 

and with cilnidipine. Indian Journal of Nephrology, 25(6), 334-339. 

28. Karakolias, S. E., & Polyzos, N. M. (2014). The newly established unified healthcare fund 

(EOPYY): current situation and proposed structural changes, towards an upgraded model of primary 

health care, in Greece. Health, 2014. 

29. Dixit, R. R. (2021). Risk Assessment for Hospital Readmissions: Insights from Machine Learning 

Algorithms. Sage Science Review of Applied Machine Learning, 4(2), 1-15. 

30. Dixit, R. R. (2021). Risk Assessment for Hospital Readmissions: Insights from Machine Learning 

Algorithms. Sage Science Review of Applied Machine Learning, 4(2), 1-15. 

31. Polyzos, N. (2015). Current and future insight into human resources for health in Greece. Open 

Journal of Social Sciences, 3(05), 5. 

32. Gopinath, S., Janga, K. C., Greenberg, S., & Sharma, S. K. (2013). Tolvaptan in the treatment of 

acute hyponatremia associated with acute kidney injury. Case reports in nephrology, 2013(1), 

801575. 

33. Zabihi, A., Sadeghkhani, I., & Fani, B. (2021). A partial shading detection algorithm for photovoltaic 

generation systems. Journal of Solar Energy Research, 6(1), 678-687. 



Narendra Devarasetty et.al Architectures and Algorithms for Effective Data Management: The Role of Artificial 

Intelligence in Big Data Engineering 

 

18                                                                    Research and Analysis Journals, Vol. 7, Issue 05, May, 2024 

34. Gopinath, S., Giambarberi, L., Patil, S., & Chamberlain, R. S. (2016). Characteristics and survival of 

patients with eccrine carcinoma: a cohort study. Journal of the American Academy of Dermatology, 

75(1), 215-217. 

35. Shakibaie-M, B. (2013). Comparison of the effectiveness of two different bone substitute materials 

for socket preservation after tooth extraction: a controlled clinical study. International Journal of 

Periodontics & Restorative Dentistry, 33(2). 

36. Permpalung, N., Liang, T., Gopinath, S., Bazemore, K., Mathew, J., Ostrander, D., ... & Shah, P. D. 

(2023). Invasive fungal infections after respiratory viral infections in lung transplant recipients are 

associated with lung allograft failure and chronic lung allograft dysfunction within 1 year. The 

Journal of Heart and Lung Transplantation, 42(7), 953-963. 

37. Xie, X., & Huang, H. (2022). Effectiveness of Digital Game-Based Learning on Academic 

Achievement in an English Grammar Lesson Among Chinese Secondary School Students. In ECE 

Official Conference Proceedings (pp. 2188-1162). 

38. Shakibaie, B., Blatz, M. B., Conejo, J., & Abdulqader, H. (2023). From Minimally Invasive Tooth 

Extraction to Final Chairside Fabricated Restoration: A Microscopically and Digitally Driven Full 

Workflow for Single-Implant Treatment. Compendium of Continuing Education in Dentistry 

(15488578), 44(10). 

39. Gopinath, S., Sutaria, N., Bordeaux, Z. A., Parthasarathy, V., Deng, J., Taylor, M. T., ... & Kwatra, S. 

G. (2023). Reduced serum pyridoxine and 25-hydroxyvitamin D levels in adults with chronic pruritic 

dermatoses. Archives of Dermatological Research, 315(6), 1771-1776. 

40. Shakibaie, B., Sabri, H., & Blatz, M. (2023). Modified 3-Dimensional Alveolar Ridge Augmentation 

in the Anterior Maxilla: A Prospective Clinical Feasibility Study. Journal of Oral Implantology, 

49(5), 465-472. 

41. Xie, X., Che, L., & Huang, H. (2022). Exploring the effects of screencast feedback on writing 

performance and perception of Chinese secondary school students. Research and Advances in 

Education, 1(6), 1-13. 

42. Shakibaie, B., Blatz, M. B., & Barootch, S. (2023). Comparación clínica de split rolling flap 

vestibular (VSRF) frente a double door flap mucoperióstico (DDMF) en la exposición del implante: 

un estudio clínico prospectivo. Quintessence: Publicación internacional de odontología, 11(4), 232-

246. 

43. Swarnagowri, B. N., & Gopinath, S. (2013). Ambiguity in diagnosing esthesioneuroblastoma--a case 

report. Journal of Evolution of Medical and Dental Sciences, 2(43), 8251-8255. 

44. Gopinath, S., Ishak, A., Dhawan, N., Poudel, S., Shrestha, P. S., Singh, P., ... & Michel, G. (2022). 

Characteristics of COVID-19 breakthrough infections among vaccinated individuals and associated 

risk factors: A systematic review. Tropical medicine and infectious disease, 7(5), 81. 

45. Shilpa, Lalitha, Prakash, A., & Rao, S. (2009). BFHI in a tertiary care hospital: Does being Baby 

friendly affect lactation success?. The Indian Journal of Pediatrics, 76, 655-657. 

46. Gopinath, S., Janga, K. C., Greenberg, S., & Sharma, S. K. (2013). Tolvaptan in the treatment of 

acute hyponatremia associated with acute kidney injury. Case reports in nephrology, 2013(1), 

801575. 

47. Swarnagowri, B. N., & Gopinath, S. (2013). Pelvic Actinomycosis Mimicking Malignancy: A Case 

Report. tuberculosis, 14, 15. 

48. Gopinath, S., Giambarberi, L., Patil, S., & Chamberlain, R. S. (2016). Characteristics and survival of 

patients with eccrine carcinoma: a cohort study. Journal of the American Academy of Dermatology, 

75(1), 215-217. 



Narendra Devarasetty et.al Architectures and Algorithms for Effective Data Management: The Role of Artificial 

Intelligence in Big Data Engineering 

 

19                                                                    Research and Analysis Journals, Vol. 7, Issue 05, May, 2024 

49. Permpalung, N., Bazemore, K., Mathew, J., Barker, L., Horn, J., Miller, S., ... & Shah, P. D. (2022). 

Secondary Bacterial and Fungal Pneumonia Complicating SARS-CoV-2 and Influenza Infections in 

Lung Transplant Recipients. The Journal of Heart and Lung Transplantation, 41(4), S397. 

50. Gopinath, S., Sutaria, N., Bordeaux, Z. A., Parthasarathy, V., Deng, J., Taylor, M. T., ... & Kwatra, S. 

G. (2023). Reduced serum pyridoxine and 25-hydroxyvitamin D levels in adults with chronic pruritic 

dermatoses. Archives of Dermatological Research, 315(6), 1771-1776. 

51. Malhotra, I., Gopinath, S., Janga, K. C., Greenberg, S., Sharma, S. K., & Tarkovsky, R. (2014). 

Unpredictable nature of tolvaptan in treatment of hypervolemic hyponatremia: case review on role of 

vaptans. Case reports in endocrinology, 2014(1), 807054. 

52. Permpalung, N., Bazemore, K., Mathew, J., Barker, L., Horn, J., Miller, S., ... & Shah, P. D. (2022). 

Secondary Bacterial and Fungal Pneumonia Complicating SARS-CoV-2 and Influenza Infections in 

Lung Transplant Recipients. The Journal of Heart and Lung Transplantation, 41(4), S397. 

53. Papakonstantinidis, S., Poulis, A., & Theodoridis, P. (2016). RU# SoLoMo ready?: Consumers and 

brands in the digital era. Business Expert Press. 

54. Poulis, A., Panigyrakis, G., & Panos Panopoulos, A. (2013). Antecedents and consequents of brand 

managers’ role. Marketing Intelligence & Planning, 31(6), 654-673. 

55. Poulis, A., & Wisker, Z. (2016). Modeling employee-based brand equity (EBBE) and perceived 

environmental uncertainty (PEU) on a firm’s performance. Journal of Product & Brand Management, 

25(5), 490-503. 

56. Damacharla, P., Javaid, A. Y., Gallimore, J. J., & Devabhaktuni, V. K. (2018). Common metrics to 

benchmark human-machine teams (HMT): A review. IEEE Access, 6, 38637-38655. 

57. Mulakhudair, A. R., Hanotu, J., & Zimmerman, W. (2017). Exploiting ozonolysis-microbe synergy 

for biomass processing: Application in lignocellulosic biomass pretreatment. Biomass and bioenergy, 

105, 147-154. 

58. Damacharla, P., Rao, A., Ringenberg, J., & Javaid, A. Y. (2021, May). TLU-net: a deep learning 

approach for automatic steel surface defect detection. In 2021 International Conference on Applied 

Artificial Intelligence (ICAPAI) (pp. 1-6). IEEE. 

59. Mulakhudair, A. R., Hanotu, J., & Zimmerman, W. (2016). Exploiting microbubble-microbe synergy 

for biomass processing: application in lignocellulosic biomass pretreatment. Biomass and Bioenergy, 

93, 187-193. 

60. Dhakal, P., Damacharla, P., Javaid, A. Y., & Devabhaktuni, V. (2019). A near real-time automatic 

speaker recognition architecture for voice-based user interface. Machine learning and knowledge 

extraction, 1(1), 504-520. 

61. Mulakhudair, A. R., Al‐Mashhadani, M., Hanotu, J., & Zimmerman, W. (2017). Inactivation 

combined with cell lysis of Pseudomonas putida using a low pressure carbon dioxide microbubble 

technology. Journal of Chemical Technology & Biotechnology, 92(8), 1961-1969. 

62. Ashraf, S., Aggarwal, P., Damacharla, P., Wang, H., Javaid, A. Y., & Devabhaktuni, V. (2018). A low-

cost solution for unmanned aerial vehicle navigation in a global positioning system–denied 

environment. International Journal of Distributed Sensor Networks, 14(6), 1550147718781750. 

63. Karakolias, S., Kastanioti, C., Theodorou, M., & Polyzos, N. (2017). Primary care doctors’ 

assessment of and preferences on their remuneration: Evidence from Greek public sector. INQUIRY: 

The Journal of Health Care Organization, Provision, and Financing, 54, 0046958017692274. 

64. Mulakhudair, A. R., Al-Bedrani, D. I., Al-Saadi, J. M., Kadhim, D. H., & Saadi, A. M. (2023). 

Improving chemical, rheological and sensory properties of commercial low-fat cream by concentrate 

addition of whey proteins. Journal of Applied and Natural Science, 15(3), 998-1005. 



Narendra Devarasetty et.al Architectures and Algorithms for Effective Data Management: The Role of Artificial 

Intelligence in Big Data Engineering 

 

20                                                                    Research and Analysis Journals, Vol. 7, Issue 05, May, 2024 

65. Karakolias, S. E., & Polyzos, N. M. (2014). The newly established unified healthcare fund 

(EOPYY): current situation and proposed structural changes, towards an upgraded model of primary 

health care, in Greece. Health, 2014. 

66. Polyzos, N., Kastanioti, C., Zilidis, C., Mavridoglou, G., Karakolias, S., Litsa, P., ... & Kani, C. 

(2016). Greek national e-prescribing system: Preliminary results of a tool for rationalizing 

pharmaceutical use and cost. Glob J Health Sci, 8(10), 55711. 

67. Alam, K., Mostakim, M. A., & Khan, M. S. I. (2017). Design and Optimization of MicroSolar Grid 

for Off-Grid Rural Communities. Distributed Learning and Broad Applications in Scientific 

Research, 3. 

68. Mahmud, U., Alam, K., Mostakim, M. A., & Khan, M. S. I. (2018). AI-driven micro solar power grid 

systems for remote communities: Enhancing renewable energy efficiency and reducing carbon 

emissions. Distributed Learning and Broad Applications in Scientific Research, 4. 

69. Manoharan, A., & Nagar, G. MAXIMIZING LEARNING TRAJECTORIES: AN INVESTIGATION 

INTO AI-DRIVEN NATURAL LANGUAGE PROCESSING INTEGRATION IN ONLINE 

EDUCATIONAL PLATFORMS. 

70. Hossen, M. S., Alam, K., Mostakim, M. A., Mahmud, U., Al Imran, M., & Al Fathah, A. (2022). 

Integrating solar cells into building materials (Building-Integrated Photovoltaics-BIPV) to turn 

buildings into self-sustaining energy sources. Journal of Artificial Intelligence Research and 

Applications, 2(2). 

71. Nagar, G., & Manoharan, A. (2022). THE RISE OF QUANTUM CRYPTOGRAPHY: SECURING 

DATA BEYOND CLASSICAL MEANS. 04. 6329-6336. 10.56726. IRJMETS24238. 

72. Arefin, S. Mental Strength and Inclusive Leadership: Strategies for Workplace Well-being. 

73. Nagar, G., & Manoharan, A. (2022). Blockchain technology: reinventing trust and security in the 

digital world. International Research Journal of Modernization in Engineering Technology and 

Science, 4(5), 6337-6344. 

74. Nagar, G., & Manoharan, A. (2022). THE RISE OF QUANTUM CRYPTOGRAPHY: SECURING 

DATA BEYOND CLASSICAL MEANS. 04. 6329-6336. 10.56726. IRJMETS24238. 

75. Nagar, G., & Manoharan, A. (2022). ZERO TRUST ARCHITECTURE: REDEFINING SECURITY 

PARADIGMS IN THE DIGITAL AGE. International Research Journal of Modernization in 

Engineering Technology and Science, 4, 2686-2693. 

76. Al Imran, M., Al Fathah, A., Al Baki, A., Alam, K., Mostakim, M. A., Mahmud, U., & Hossen, M. S. 

(2023). Integrating IoT and AI For Predictive Maintenance in Smart Power Grid Systems to 

Minimize Energy Loss and Carbon Footprint. Journal of Applied Optics, 44(1), 27-47. 

77. Nagar, G. (2018). Leveraging Artificial Intelligence to Automate and Enhance Security Operations: 

Balancing Efficiency and Human Oversight. Valley International Journal Digital Library, 78-94. 

78. Alam, K., Hossen, M. S., Al Imran, M., Mahmud, U., Al Fathah, A., & Mostakim, M. A. (2023). 

Designing Autonomous Carbon Reduction Mechanisms: A Data-Driven Approach in Renewable 

Energy Systems. Well Testing Journal, 32(2), 103-129. 

79. Nagar, G. The Evolution of Security Operations Centers (SOCs): Shifting from Reactive to Proactive 

Cybersecurity Strategies 

80. Deekshith, A. (2019). Integrating AI and Data Engineering: Building Robust Pipelines for Real-Time 

Data Analytics. International Journal of Sustainable Development in Computing Science, 1(3), 1-35. 



Narendra Devarasetty et.al Architectures and Algorithms for Effective Data Management: The Role of Artificial 

Intelligence in Big Data Engineering 

 

21                                                                    Research and Analysis Journals, Vol. 7, Issue 05, May, 2024 

81. Kibria, M. G., Nguyen, K., Villardi, G. P., Zhao, O., Ishizu, K., & Kojima, F. (2018). Big data 

analytics, machine learning, and artificial intelligence in next-generation wireless networks. IEEE 

access, 6, 32328-32338. 

82. He, X., Ai, Q., Qiu, R. C., Huang, W., Piao, L., & Liu, H. (2015). A big data architecture design for 

smart grids based on random matrix theory. IEEE transactions on smart Grid, 8(2), 674-686. 

83. He, X., Ai, Q., Qiu, R. C., Huang, W., Piao, L., & Liu, H. (2015). A big data architecture design for 

smart grids based on random matrix theory. IEEE transactions on smart Grid, 8(2), 674-686. 

84. Nemati, H. R., Steiger, D. M., Iyer, L. S., & Herschel, R. T. (2002). Knowledge warehouse: an 

architectural integration of knowledge management, decision support, artificial intelligence and data 

warehousing. Decision Support Systems, 33(2), 143-161. 

85. Deekshith, A. (2021). Data engineering for AI: Optimizing data quality and accessibility for machine 

learning models. International Journal of Management Education for Sustainable 

Development, 4(4), 1-33. 

86. Singh, S. K., Rathore, S., & Park, J. H. (2020). Blockiotintelligence: A blockchain-enabled intelligent 

IoT architecture with artificial intelligence. Future Generation Computer Systems, 110, 721-743. 


