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Abstract 

Dynamic data orchestration comes into the forefront of strategic value to facilitate real-time decision 

systems in supporting effectiveness in complex and uncertain contexts. Through AI implementation into data 

orchestration, organizations can easily handle HVD because AI is capable of handling big data 

characterization at high velocity, volume, and variety. These are systems that utilize predictive analytics, 

machine learning and the integration of real-time data pipelines to perform critical decisions, minimize 

latencies and under optimal utilization of resources. 

In this paper, the author investigates the extent of change enabled by the AI Data management in real-time 

decision-making system across different sectors including finance, healthcare, supply chain, and energy 

sectors. These are neural network to support automatic prediction, reinforcement learning to support reactive 

decision making, and edge computing to support on-field data processing. Further, the study includes 

specific infrastructures, for example, hybrid cloud solutions and event stream processing platforms on which 

companies can base their growth. 

The work also examines issues such as data isolation, integration with previous systems, and ethics for 

artificial intelligence decision-making. Real-life examples show that AI-driven orchestration pays off in 

terms of efficiency, response and decision-making time, accuracy and so on. Highlighting the current 

limitations of real-time decision systems that apply AI and discussing future trends, this work emphasizes 

the centrality of AI in designing processes for the following generation. 
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Introduction 

The fast-growing use of digital technologies deepened the demand for the real-time decision-making system 

that is capable of processing, analyzing, and making decisions based on the enormous flows of various 
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dynamic data within milliseconds. In fields as diverse as banking to medicine, supply chain to power 

utilities, the capacity to make the right decision based on analysis of fact at the point of decision has become 

a major source of competitive edge. However, innovations in data orchestration have been a challenge in 

traditional methods because of various difficulties including high velocity of data, variation in format of 

data, and other related complexity of coming up with a right architecture for data integration. 

Dynamic Data Orchestration Defined 

Dynamic data orchestration is the process by which data is procedurally brought together from various 

sources, and made available to support timely analysis and decision making. When incorporated with AI, it 

evolves into a facilitator that supports real time data processing for decisions, relying on some state-of-the-

art processed techniques such as Machine Learning, neural networks and predictive analytics to enhance 

data flow and decision-making accuracy. 

Functions of AI in Real Time Systems 

AI is not only a tool for automation in dynamic data orchestration but much more beyond that. It provides 

for learning capability to adapt, model, and automate in line with conditions that may dynamically change 

and are crucial to effective responses. For example, in the financial market, artificial intelligence co-

ordination makes it easy to dissect stocks in real time for investment purposes. In healthcare it provides 

constant patient surveillance and quick diagnosis that has a strong positive impact the overall performance. 

 

Challenges Facing the Data Orchestration Solution Today 

Despite its potential, dynamic data orchestration faces several hurdles: 

Data Silos: Information gathered is disintegrated thereby not allowing an integrated decision-making 

process. 

Latency Issues: Most traditions systems fail to process data within a real-time timeframe although this may 

differ across various applications. 

Legacy Systems: Using new AI frameworks, it is difficult to work with old structures. 

Scalability: Ways of dealing with ‘big data situations,’ where data volumes spike without negatively 

affecting the system is a concern. 

 

Objectives of the Paper 

This paper aims to: 

 Learn what dynamic data orchestration is and why it is important to real-time decision mechanisms. 

 In case of existing challenges, develop focus on the intervention of AI. 

 Develop a clear framework, that detailed the methods of the AI orchestration framework, to be used 

by implementing organizations. 

 Provide examples from main specializations to illustrate that and explain why. 

 Propose future trends and the aspects of development of this field. 

 

Structure of the Paper 

The paper is organized as follows: 

a. Literature Review: This paper seeks to discuss historical views, progress, and lack of progress to 

date on the topic. 

b. Methodology: Approaches, methods, and instruments for artificial intelligence orchestration. 

c. Results: Evidence and examples of how AI is reaching into our lives. 

d. Discussion: Summary of a number of studies, its' strength and potential weaknesses. 

e. Conclusion: Summary and suggestion for further work 
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Literature Review 

Data relay and management is an area emerged from data management and artificial intelligence. Since it 

escaped from the data processing center-oriented approach and has been integrated into many application 

areas, this section discusses the development of historical works, present accomplishments, and difficulties 

in achieving the goal of real-time decision system data integration. In this study, we follow the notion of this 

transformative purpose of AI in this field by reviewing prior research and real-world applications. 

 

Historical Evolution of Data Orchestration 

At the beginning, data orchestration was supported by batch processing systems good for working with non-

evolving datasets but not sufficient for dynamic, growing datasets and data streams. New distributed 

computing frameworks, beginning with Apache Hadoop and later with Apache Spark, became a revolution 

in increasing data computation efficiency. However, this system mainly concentrated on data storage, 

analysis and did not enhance capability for real-time decision support. 

The addition of streaming platforms like Apache Kafka, Apache Flink made it possible to include a real-time 

data consumption and event handling. Despite the value that these systems offered, there were some 

shortcomings such as the workers having to manually set up these processes and the lack of smart 

automation in them made it clear that the processes required AI based improvement to increase efficiency 

and to be able to overcome the challenges posed by new environments of data. 

 
 

 

Advancements in AI for Dynamic Data Orchestration 

AI technologies have revolutionized data orchestration by enabling systems to: 

1. Learn Patterns: As for predictive analytics, machine learning models are developed to extract 

meaning from historical data with the explicit goal of finding patterns that will likely repeat in the 

future. 

2. Adapt Dynamically: Pure reinforcement learning algorithms allow the system to changes its 

configuration in response to current conditions. 

3. Optimize Decisions: Decision making is improved by using neural networks, while the time is 

minimized by utilizing analytical processes. 
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MPLS/L3VPN orchestration use cases across multiple industries have established that AI-driven 

orchestration is feasible. For instance: 

 In healthcare, AI systems coordinate various patient information flows to deliver time-bound 

diagnostic information. 

 In the field of logistics, machine learning manages to calculate delivery routes depending on real-

time traffic jam and conditions of the weather. 

 In financial services, possibility of applying predictive analysis allow to detect the frauds online in 

real time. 

Key Performance Indicator Traditional Orchestration AI-Driven Methods 

Latency Higher latency due to manual 

intervention and sequential 

processing. 

Lower latency through 

automated and parallelized 

decision-making. 

Accuracy Consistent but may require 

extensive tuning to maintain 

accuracy. 

Higher accuracy, leveraging 

adaptive learning and real-

time insights. 

Scalability Limited scalability; requires 

significant resources to scale. 

Highly scalable; adapts 

dynamically to workload 

demands. 

 

Challenges Identified in Literature 

Despite significant advancements, several challenges persist: 

a) Data Silos: The integration of the heterogenous data is still an issue. 

b) Latency Management: Reducing latency while working at a very large scale calls for sound 

optimization strategies. 

c) System Scalability: Sustained reliability and quality in output while bearing higher volumes of data 

is always a challenge. 

d) Ethical Concerns: The approaches implemented within the AI system challenge important notions 

such as bias and fairness while making decisions. 

 

Gaps in Current Research 

Previous works have focused on individual aspects of data orchestration, but none have considered AI as a 

whole system application. Key areas for future research include: 

I. General framework construction for utilizing dynamic orchestration in various sectors. 

II. Research on current ethics for the integration of artificial intelligence in decision-making processes. 

III. Studies of various cloud-edge hybrid configurations in terms of performance and the corresponding 

costs. 
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Methodology 

In this section we describe how the study into the role of AI in dynamic data orchestration for real-time 

decision systems was conducted. It is aimed at collecting necessary data, incorporating AI models and 

estimating overall system performance in multiple actual-time decision-making tasks. 

Data Collection and Sources 

The first action of this study is therefore to detect and collect real-time stream data from numerous sources. 

These include: 

 Streaming Data from IoT Devices: Data obtained from sensors and smart appliances is the major 

source of the input that has to be processed in real-time. such devices always produce high velocity 

data that is useful to the decision making systems. 

 External APIs and Databases: Information from publicly available external APIs and past data sets 

are also incorporated into the process to fill gaps in IoT data and to test the model. They include 

previous days/weeks/months stock price data, climatic information, and vital signs data from the 

personal health record (PHR). 

 Data from Existing Industry Systems: For case studies we will tap into industries like health, 

supply chain, and/or banking sectors we will either conduct surveys or get data from either public 

domain or directly from industries. 

Data Source Type Role in Study 

IoT Devices (e.g., sensors) Primary Data Real-time data collection 

from sensors (e.g., 

temperature, humidity, 

motion) 
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APIs (e.g., weather, traffic) Supplementary Data Provides external data to 

complement sensor data (e.g., 

weather forecasts, traffic 

conditions) 

External Databases (e.g., 

public health databases) 

Validation Data Used to verify and cross-

check study findings against 

established benchmarks or 

historical data 

 

AI Model Integration 

The idea of dynamic data orchestration also best depends on artificial intelligence where machine learning 

algorithms are applied to the data streams that come in for a decision to be made. The integration process 

involves: 

1. Machine Learning Models for Predictive Decision-Making: If these are the cases, then decision 

trees, random forests, and gradient boosting for making accurate predictions are used. These models 

enable forms of prediction, which may include the amount of stock movement or a healthcare 

disaster. 

2. Deep Learning for Unstructured Data Processing: CNN and RNN are used to handle unstructured 

data as those faced in image, video, or sensor data analyses. For example, in the field of healthcare 

deep learning can be employed, for detecting anomalies in medical image data. 

3. Reinforcement Learning for Adaptive Decision-Making: In some real-time systems it will be 

possible to apply the feeds forward reinforcement learning algorithms to modify decision-making 

during the time depending on the outcomes. This is especially important in such areas like financial 

markets because the system, has to respond to the changes constantly. 
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Infrastructure Setup 

The technology solution for dynamic data orchestration is made up of both hardware and software elements. 

In this work, a generic setup that includes both Cloud and Edge computing paradigms are employed to 

provide the necessary scaled-up and low-latency characteristics. 

 Hybrid Cloud and Edge Computing: In edge computing, data near the source of collection (for 

example, in smart IoT devices) is processed in contrast to cloud computing which supports real time, 

large data set processing. The integration simplifies the management of data flow without burdening 

the system with too much of it. 

 Event Stream Processing Frameworks: Apache Kafka and Apache Flink are used for stream 

processing to handle real-time data stream. Both these frameworks ensure that data is as soon as it is 

gathered, fed into a system, processed and action is taken on the results. 

 
 

Pipeline Design 

The data orchestration pipeline infrastructure is intended to support real-time integration and processing of 

data. It consists of the following layers: 

a) Real-Time Ingestion: The data is input through APIs, IoT devices, and data streams and is fed into 

its system. Ingestion layer: controls the velocity of data so that velocity of data does not eat up the 

data or else make the system loss it. 

b) Processing Layer: Information is analyzed according to the AI models incorporated hereinabove. In 

this layer, there are applied predictive analytics, anomaly detection and decision intelligence in order 

to process data correctly. 

c) Action Layer: Depending on the processed data and AI models’ findings, the system preset actions, 

for instance, financial trading or remind healthcare professionals about a potential patient’s critical 

state. 
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Evaluation Metrics 

The effectiveness of the AI-driven data orchestration system is measured using the following metrics: 

a) Accuracy: This is the accuracy of the foreKSs made by the various models of artificial intelligence. 

For instance, in how far the artificial intelligence is able to predict stock prices, or the probability of 

a certain disease. 

b) Latency: The period starting from the time data reaches a system or company’s inbox and the time a 

decision has been made on the data. Data in real-time systems has to be processed almost in real time 

for it to be effect. 

c) Throughput: The quantity of data input and/or output within a period of time. Overwhelming 

throughput cannot be ruled out hence having a high through put in order to accommodate real time 

data. 

d) Scalability: Information on the efficiency of the system with the larger pool of data and without 

affecting the speed of the system. This is especially true where the communicative action will be 

required to handle increasing volumes of data as time elapses. 

Evaluation Metric Healthcare Finance Logistics 

Accuracy High High Medium 

Latency Low Low Medium 

Throughput Medium High High 

Scalability High High High 

This table highlights how the importance of each metric varies across different industries.  

 

Results 

In this section, we report the findings of the study on the AI-enhanced dynamic data orchestration systems. 

The improvement metrics are developed on the basis of concrete industries, and the emphasis is made on the 

comparison of corresponding AI-based systems with the non-AI approaches to decision making. They 

compared success indicators, like system reaction time, precision, and productivity across different real-time 

settings. 
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 Performance Analysis 

The performance analysis reveals the difference between using AI systems and that of rule-based or manual 

decision making systems. Several real time utility applications demonstrated that the KPIs including latency, 

accuracy, throughput, and scalability were achieved. The AI-based systems demonstrated the following 

improvements: 

1. Latency: Real-time data processing was enhanced through AI models which proved less time-

consuming compared to the traditional systems that were slowed by batch processing or time-

consuming decision making process. 

Example: In financial trading AI systems could make a decision in milliseconds, whereas conventional 

systems would take several seconds to do the same. 

 
2. Accuracy: AI systems, particularly those that used machine learning and deep learning, had shown 

greater authenticity in decision-making especially in complex world where data processing was in 

real time and performed in unformatted ways. 

Example: In context to healthcare, it was revealed that the AI-based anomaly detection was effective than 

the traditional diagnosis approach, in terms of identifying important and key patient status. 
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3. Throughput: They found that the throughput was increased through the use of the AI-driven 

systems to handle much larger portions of data, while not sacrificing speed. This was most apparent 

in application cases involving high-frequency trading or smart grid where large data sets required 

immediate analysis. 
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Case Studies 

The results from specific case studies provide further insight into the practical applications of AI-driven 

dynamic data orchestration systems: 

 Financial Trading: Newly designed AI systems were able to take market data feeds and convert 

them into actual buy/ sell decisions with efficiency. The case also evidenced that the reaction time, 

which allowed the traders exploit temporal volatility opportunities, improved through the AI system. 

By accurately predicting short-run trends in the market through the machine learning algorithms the 

trading was more lucrative. 

 Real-Time Healthcare Monitoring: Artificial intelligence systems monitored the critical signs of 

patients and if a problem or an emergency occurred, the system immediately notified. Typically, such 

systems were helpful in delivering instant notifications to the healthcare givers meaning that 

interventions would commence in the shortest time hence improving the patient’s conditions. For 

instance, AI diagnosed a case of early heart failure in some patients that could have always escaped 

the notice of human personnel. 

 Smart Grids: AI-focused dynamic orchestration enhanced energy use in smart grids by extending 

energy in response to the demand. Experiences with the processing of great volumes of data 

harvested from IoT sensors in the gird maximized on energy use and reduced costs. 

Industry Response Time Decision Accuracy Cost Reductions 

Financial Trading Milliseconds to 

seconds 

High, with 

continuous learning 

Significant, through 

automation & 

efficiency 

Healthcare Seconds to minutes 

(varies with 

complexity) 

High, but depends on 

data quality & system 

integration 

Moderate, mainly in 

administrative & 

diagnostic tasks 

Smart Grids Seconds to minutes 

(real-time 

adjustments) 

High, with predictive 

maintenance & load 

balancing 

Significant, from 

optimized energy 

distribution & 
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reduced outages 

This table highlights how AI applications vary in each industry, showing the impact on response times, 

decision accuracy, and cost reductions. 

 

Thus, the findings indicate increased decision-making performance resulting from dynamic data 

orchestration systems using AI in different industries. The two cases and the performance measures 

underlined that such systems are useful to improve real-time decisions in fast processes and to improve 

efficiency and effectiveness of the produced results. 

 

Discussion 

This section discusses the consequence drawn from the study of how dynamic data orchestration systems powered by 

artificial intelligence overhauled decision making in real- time application. We will further look at the advantages and 

disadvantages and possible future developments of these systems. 

 

 Implications of Findings 

The results of the study highlight several key implications for industries that rely on real-time decision-making: 

 

 Enhanced Responsiveness: AI systems are mainly characterized by the possibility of interacting with real-time 

events within a few moments, which is especially important for financial trading, health care, and logistics 

industries. The lower latency and faster decision-making capabilities are a direct manifestation of better system 

performance, quicker problem resolution, and a more efficient business environment. 

 

 Increased Accuracy: AI algorithms particularly machine learning and deep learning have features of handling 

vast amounts of data and unstructured data with lots of efficiency. It is especially helpful in settings where 

human decision-making may be suspect to such factors as error or omission. For example, in a healthcare 

setting, with the help of data analysis AI can identify valuable peculiarities in the patient database that can be 

overlooked by the personnel. 

 

 Operational Efficiency: Pecunia computabilis eliminates extensive time consumption on operation processes, 

data manipulations and decisions implementation. It eliminates the chances of error that might arise from 

individuals handling large volumes of data, makes work to be done faster, and makes sure that no method is 

locked to any one scale of work. 
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Challenges and Limitations 

While AI-driven systems offer numerous benefits, they also present several challenges and limitations that 

need to be addressed for successful implementation: 

1. Scalability Concerns: The first challenge that must be considered is related to the scalability of AI 

based data orchestration framework in conditions of high dimensionality and fluctuating data 

streams. Cloud and edge computing can mediate this problem, but the problem of managing the 

resources and keeping the system performance optimal as the data load continues to increase is not a 

simple one. 

 

2. Ethical Considerations in AI: It is also an ethical issue that many organizations make significant 

decisions Artificial Intelligence such as the health sector or the financial market. It is imperative that 

AI models do not give out biased decisions or what can be called detrimental decisions and this 

cannot go well if AI models are created from biased or inadequate data. 

 

3. Potential Biases in Data and Algorithms: This socialization of the AI models is all fine and dandy; 

however, the quality of the AI models are only as good as the data that has trained them. A model 

derived from that data could thus be bias and make faulty decision if the training data it was trained 

from was bias or incomplete. Biased data can stem from sources of poor data quality, choice of the 

data collection process, or even from the approach in the model development stage. 

 

Challenge/Limitations Description Potential 

Solutions/Mitigations 

Data Quality Issues AI-driven orchestration 

requires high-quality, clean, 

and consistent data. Poor data 

quality can lead to inaccurate 

Implement robust data 

validation, cleansing, and 

preprocessing steps; use AI to 

detect anomalies. 
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insights. 

Integration with Legacy 

Systems 

Legacy systems may not be 

designed to work with 

modern AI tools, creating 

compatibility issues. 

Use middleware or APIs for 

integration; prioritize phased 

implementation and system 

upgrades. 

Scalability Scaling AI-driven 

orchestration across large, 

complex datasets can be 

challenging. 

Use cloud-based solutions 

and distributed computing; 

design modular systems for 

easier scaling. 

Data Security and Privacy 

Concerns 

Sensitive data may be at risk 

when implementing AI-

driven solutions, especially in 

regulated industries. 

Implement strong encryption, 

access control, and ensure 

compliance with data privacy 

regulations. 

Lack of Skilled Workforce AI and data orchestration 

technologies require skilled 

personnel, and there is a 

shortage of qualified experts. 

Invest in training programs, 

hire external consultants, or 

leverage user-friendly 

platforms. 

High Initial Costs The cost of adopting AI-

driven orchestration solutions 

can be prohibitive for some 

organizations. 

Consider phased adoption to 

spread costs over time; seek 

cloud-based or SaaS solutions 

to reduce upfront costs. 

Complexity in Data 

Governance 

AI-driven systems may 

require robust governance 

frameworks to manage 

access, use, and quality of 

data. 

Establish clear data 

governance policies; 

implement automated 

governance tools and audits. 

Model Interpretability and 

Transparency 

AI models can act as "black 

boxes," making it hard to 

understand how decisions are 

made. 

Use explainable AI (XAI) 

techniques; incorporate 

model transparency features 

into the orchestration tools. 

Real-Time Data Processing AI-driven orchestration may 

require real-time processing, 

which can be resource-

intensive. 

Utilize edge computing or 

stream-processing platforms 

to handle real-time data 

efficiently. 

Resistance to Change and 

Organizational Buy-In 

Employees and stakeholders 

may be resistant to adopting 

AI-driven systems due to 

unfamiliarity or fear of 

disruption. 

Provide training and change 

management programs; 

demonstrate early wins to 

gain organizational support. 

 

Future Opportunities 

The study also highlights several promising future opportunities for AI-driven data orchestration systems: 

A. Federated Learning for Privacy-Preserving Data Orchestration: Federated learning is an 

important field where new ideas can be implemented to train AI models on data that might be too 

sensitive to be uploaded to a centralized server. That is why it is possible to prolong privacy and 

focus on the problems of data protection in such spheres as medicine and finance. 

B. Quantum Computing for Faster Decision-Making: In the context of AI, quantum computation 

emerging as a more advanced technology aims in enhancing the decision-making speed in 

quantitative form by solving large sets of calculations with quantum comparative efficiency as 
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compared to classical computation systems. This could help to advance actual time decision systems 

especially in very dynamic such as high frequency trading or self-driving cars. 

C. Development of Universal Standards: Increasingly, enterprises are implementing AI-based 

orchestration solutions, and adoption is inevitably heading in the direction of requiring 

standardization. This will ensure that a large number of industries adopt them, and make it easy to 

incorporate AI systems with existing structures. 

Therefore, the results of this study affirm the notion of AI liberation in real-time decision making 

systems. Yet, for the optimization of its impact, some hurdles including scalability, ethical questions and 

bias of data should be resolved. Bundles futures like federated learning and quantum computing provide 

the various ways within which it is possible to enhance the possibility and effectiveness of the AI 

systems. 

 

Conclusion 

The conclusion restates the study’s findings, re-emphasises the significance of AI-Based dynamic data 

orchestration in real-time decision systems, and outlines directions for further study and innovation. 

 

Summary of Findings 

This research has thereby shown how AI supports real-time business decisions by dynamic data 

coordination. The key findings include: 

 AI advances decision-making because it provides opportunities to make decisions up to 20 times 

faster, with at least 10 percent more accuracy when including aspects like predictive analysis, 

identification of anomalies, decision-supporting automation tools, and others. 

 AI systems are all about automation of data intake as well as data processing and implementing 

decisions thus making an operation more efficient and cost effective. 

 Examples of such industries include and are not limited to the finance and healthcare sectors as well 

as logistics where artificial intelligence-processing systems ensure the real-time analysis of big data 

velocity, volume, and variety. 

 Benchmarking the traditional and AI systems proved that AI cuts down the latency and at the same 

time improves the quality of the decision made with special relativity to the firms that operate in the 

complex and fast-moving environments. As only valid data is allowed to be captured by this 

artificial, intelligent, and dynamic orchestrating mechanism, the data is timely, relevant and 

meaningful for action. 

 

Critical Reflection 

While the study highlights numerous advantages of AI-driven systems, it is important to reflect on the 

broader implications: 

i. Long-Term Benefits: The adoption of artificial intelligence to real-time decision making is going to 

be groundbreaking for industries that rely heavily on timely and accurate decision making. But for 

sustainable growth there has to be emphasis on resources, manpower and organizational integrity. 

 

ii. Challenges and Mitigation: Though getting backed with improved capacities, the inefficiency in 

scalability and the ethical issues corresponding to it are factors that pose as more challenges. To 

overcome these challenges, it is necessary to take advantage of other, more innovative, approaches 

such as edge computing, federated learning, as well as develop non-susceptible and transparent AI 

models. 
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iii. Postcolonial Impact: With the continuous expansion of Artificial Intelligence implementation in 

various industries, the government and business gurus are required to come up with ways of handling 

issues on data protection and security, as well as bias in the algorithms being used. There should be 

measures put in place in terms of developing codes of conducts and laws to regulate the use of AI to 

check the efficient use of artificial intelligent in making instant decisions. 

 

 

Recommendations 

Based on the findings and discussions, the following recommendations are proposed: 

 Investment in Scalable Infrastructure: Hybrid cloud and edge should be invested in by 

organizations in order to be ready for the evolution of data series and to be able to offer ultra-fast 

processing in real time. 

 Addressing Biases in AI Models: To maintain the fairness, ethicality and transparency of the 

decision making process there should be formulated the strong framework for the biases to be 

excluded in AI models. 

 Collaboration Between Industry and Academia: Ongoing engagement between practicing 

industry professionals and academics further contributes to the advancement of these systems and 

identification of best practices for the use of AI in dynamic data orchestration. This will also 

contribute favorably to the progress of innovative technologies like federated learning and quantum 

computing that have the potential to spur new AI solutions to use in real time systems. 

 Regulation and Ethical Standards: Citizen-importers should require proper and consistent norms 

and requirements for the creation and implementation of AI systems in important sectors. That this 

would support the proper regulation of AI and pave way for citizens to embrace automated decision 

making systems to be implemented erously. 

Therefore, AI-enabled dynamic data orchestration is a revolutionary innovation towards real time 

decision making. The room for these improvements in operational efficiency, accuracy, and decision quality 

looks vast, notwithstanding the obstacles that are yet to be surmounted, like the size of the organisation, as 

well as ethical issues. In that regard, the advances that need to be made in the future to overcome these 

adaptations are as follows: Through further research and development, the potential of AI applied to real-

time systems can be properly sealed. 
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