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Abstract - Generative A, Model Context Protocol (MCP), and Applied Machine Learning (ML) combine to provide a compelling
means to power advanced agentic Al systems that are able to make decisions autonomously and to learn how to do better over
time. This paper explores how these technologies can be integrated to improve the performance, flexibility, and intelligence of

agentic Al systems.

With generative AL, businesses can generate new data and, therefore, new insights, but MCP is what ensures these A models
are contextually aware and can function in different environments or conditions. Applied ML adds a new level of realism to
model training and real-world deployment, proving that Al can learn, adapt, and make intelligent decisions on the fly. This paper
presents the synergy of these building blocks and proposes a unified framework that combines their strength to develop intelligent
context-aware agents that work independently in dynamic, complex environments. This integrated framework is widely
applicable in domains like healthcare, finance, and robotics, where adapting decision-making abilities is important.

Keywords - Generative Al, Model Context Protocol, Applied Machine Learning, Agentic Al, Autonomous Decision -Making,

Adaptive Systems.

1. Introduction

The area of Artificial Intelligence (AI) has seen massive
growth in the last few years, especially with the advent of
Generative Al, Machine Leaming (ML) and Agentic Al
systems [1]. These powerful technologies have even greater
potential when used together.

One specific example of a combination would be
Generative Al, Model Context Protocol (MCP), and Applied
ML to build sophisticated agentic Al systems. These systems
can actindependently,adaptingto their environment, creating
new knowledge or information and performing other complex
real-world tasks [2].

Generative Al models create new content of any type,
such as text, images or even data. These models extract
patterns from big data and return some reasonable results
consistent with the training data [3]. Recent developments in
deep learning have greatly expanded the reach of Generative
Al, opening new possibilities in content creation, language
modeling and problem solving. In the realm of agentic Al,
being able to create new data or alternate universes gives
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agents more/fresher/expanded/and creative responses, so they
can act on their own in a wider variety of environments [4].

Integrating contextualinformation in Al systems: the case
of Model Context Protocol (MCP). MCP makes the AT model
stay mindfulofits operationalcontext and in the environment
it is operatingin, the task thatisatplay,and any otherrelevant
considerations shaping the model’s behavior [5]. This is an
adaptable model for Al, allowing it to consume contextual
signals and use them to make decisions so it can, in real-time,
react and change strategy or responses. The inclusion of MCP
allows agentic Al systems to address issues caused by
inflexible or fixed models, thereby enhancing decision-
making in uncertain and dynamic environments [6].

AMLS (Applied Machine Learing Science), asopposed
to theoretical ML, is concerned with the deployment of
machine learning into production, with research studying how
to learn and improve through deployment [7]. For agentic Al,
applied ML helps Al systems learn and adaptto new data in
the real world to better operate in evolving and real-world
environments. Applied ML, in feedback loops,canallow this
agentic Al to learn its decision-making strategies, making it
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output more accurate and relevant outputs per the system’s
growing experiences encountering further varieties of
contexts [8].

The combination of Generative Al, MCP, and Applied
ML is a powerful way to enable the construction of agentic Al
systems that are adaptive and context sensitive, able to make
autonomous and intelligent decisions. Such complementary
technologies can furtheraddress the existing limitations in Al,
e.g. lack of flexibility, adaptability, and contextawareness in
real-world scenarios [9]. Powerful agentic Al systems can
handlelarge volumesof real-time data, extract insights, adapt
courses of action and take matters into their own hands, and
can prove invaluable in a wide range of dynamic industries,
from healthcare, finance or robotics and beyond [10].

Despite the rapid advancements in Generative Al, Model
Context Protocol (MCP), and Machine Learning (ML), there
remains a significant gap in the integration of these framework
that combines and harmonize them into an autonomous
context-aware Agentic Al to make decisions. One one side,
each of these individual technologies has witnessed extensive
study, but their intersection, e.g., between Generative Al (for
model/data generation and scenario simulation), MCP comes
with context-aware decision-making, and ML (for lifelong
learning and model refinement), are still under-explored in a
unified environment.

Current Agentic Al systems have the shortcoming that
they are largely contextually inflexible, asthey do notadapt to
the real-time dynamics of the environment, such as changing
patterns of user activities or unforeseeable external
occurrences. This research works to bridge this gap by
investigating the intersection of Generative AI, MCP and ML
to outline how Agentic Al systems can reason, learn and
decidein real-time based on a deep understanding of the world
around them.

2. Literature Review

It is now a rapidly growing area of research in Al and
consists of Generative Al, Model Context Protocol(MCP) and
Applied Machine Learning (ML) as one of its premises to
invent advanced Agentic Al systems. The goal of this
literature review is to investigate the state of these
technologies and how they are combined to lead to intelligent,
adaptive, learning systems that can act independently, in real
time, in dynamic contexts [11].

2.1. Generative Al and Its Applications

Machine learning has already made several great strides
(particularly in deep learning) thanksto generative Al models
like Generative Adversarial Networks (GANs) and
Variational Autoencoders (VAEs). These models are built to
create data thatlooks just like real data sets, from images and
text to audio and synthetic data for things like simulations.

Research by Ogbu et al. (2023) established the power of
GANs for generating high-value images and videos that has
been extended to other domains, including natural language
generation and drug discovery [12].

MCP: Model Context Protocol Model Context Protocol
(MCP) for Context-Aware Al Model Context Protocol is a
unified interface protocol for reasoning about and acting on
context in human-centered systems and behaviors.

The Model Context (MC) protocolis a new way to let Al
models know where (in what context) they currently are.
Context-awareness provides the intelligence of Al systems to
learn from changing situations to better inform decisions by
considering additional factors from outside, such as user
predilections, environmental status factors and task or user-
specific parameters. Earlier work on context-awarenessin Al
systems (Hu et al, 2024) has shown its importance in
enhancing performance and adaptability. However, its
application wasnot very wide, mainly because of the shortage
of coherent methodologies to adapt models on-the-fly to new
environments [13].

2.1.1. Adaptation of Practical Machine Learning to the Real
World.

Machine Learning (ML) haslong been at the forefront of
Al advancements, with a focus on training algorithms to
recognize patterns and make predictions based on historical
data. But applied ML goes further by focusing on actually
shipping machine learing models in real-world scenarios.
The practice of applied ML includes iteration on models via
continued leaming, a feedback loop, and performance
measurement in an operational system. In the context of
machine learning, bridging the gap between theoretical
machine learning and its actualuse is the topic of the work of
Negnevitsky, M. (2025), but the scalability and deployment of
ML models in dynamic environments remain key challenges
[14].

For Agentic Al, applied ML is critical for systems that
can actively learn from their environment on the fly. Unlike
classical Al systemsbased on pre-programmed rules, Agentic
Al systems enabled by applied ML can continually update
their models, meaning that the accuracy of their decision-
makingincreases as they receive feedback from the world. For
example, Reinforcement Learning (RL) is a subdomain of ML
used to teach Al-agents how to make decisions to maximize
long-term objectives via interaction with an environment and
learning to adapt their strategy based on its feedback
(Borghoffet al., 2025) [15].

2.1.2. Agentic Al Systems: Deciding and Learning for
Themselves

These advances in Generative Al, MCP, and Applied ML
and the combination of these technologies, are expanding the
capabilities for automated decision making. Agentic Al is
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built forhigh-level tasksthatit performs by itself, and the fact
thatit can learn on a perpetualbasis is whatsets it apart from
normal Al. Some early work on autonomous decision-making
canbe attributed to the work of Dodda (2023), who proposed
the idea of autonomous robots that can decide independently
based on sensor input without any external control [16].
Convolutionalnetworks, Recent work by Dev et al. (2025) for
deep reinforcement learning, have increasingly reaffirmed the
significance of agentic Al in learning the optimal decision-
making policy in environments under uncertainty [17].

The fusion of MCP and agentic Al enables agentic Al
systems to process context-sensitive information and respond
to it. Take, for instance, self-driving cars, which work on
generative models and contextual perception, which can
simulate different traffic conditions in real-time and react to
instant changes in the environment (e.g., weather/road
conditions), and generate optimal intentions without human
intervention. This context-sensitive decision making is
essential in domains like robotics, healthcare and finance,
which depend on real-time changeable and self-acting
behavior.

2.2. Research Purpose

The objective of this research is to examine the fusion of
Generative Al, Model Context Protocol (MCP) and Applied
ML to create advanced Agentic Al systems that have the
ability to make decisions as an autonomous agent,to adaptin
real-time and exhibit context-based behavior. Intelligent
systems in which the above technologies are combined to be
learned continuously, new knowledge is generated, and
decisions are made in dynamic environments.

3. Agentic Al

Agentic Al systemsare Al systems where the behavioris
such that the Al system may act autonomously, not only in a
reactive, non-incremental manner, but rather more
proactively, where the Al is acting on the world without
necessarily being directed by a human. Such systems are
designed to emulate certain aspects of human interactions, in
other words, to perceive their environment, process
information, select between various courses of action, and
make goal-directed choices, subject to the constraints of
various circumstances [18].

3.1. Agentic Al Systems Tend to have the following Features
3.1.1. Autonomy

Agentic Al has the ability to work autonomously,
performing actions or making decisions or choices without
needing constant human supervision or control.

3.1.2. Flexibility

The systems can modify their behavior and decision-
making due to changes in the system or new knowledge;
hence, they are adaptable and able to learn dynamically in
time.

3.1.3. Purposeful

Agentic Al systems are made to do certain things or
achieve specific end states, ranging from simple activities to
solving intricate problems.

3.1.4. Context Awareness

The ability to understand and analyze their environment
context and are capable of adjusting their strategies
behaviorally at will, incorporating cues to reach decisions.

3.1.5. Decision Process

Agentic Al can evaluate various options and choose the
best response, typically using logic, algorithms, or machine
learning to optimize a decision [19].

3.2. Some Examples of Agentic AI Systems Would be

Autonomous vehicles: Self-driving vehicles use real-time
data from various sensors embedded in the surrounding
environment to guide their motion and decision-makingin real
time.

Robotic Process Automation (RPA): Systems that are
capable of performing repetitive tasks without human
intervention. In turn, it learns from new information and
adapts to change.

Artificial Intelligence (Al) recommendation engines:
These are systems that actively adapt and leam their
suggestions based on explicit and/or implicit user feedback
loops, and work in a real-time context.

Virtual agents (such as Siri, Alexa): Al agents that
execute tasks or answer questions autonomously across
various channels, including voice, and learn from each of their
responses.

The combination of generative Al with model context
protocols and applied machine learning allows for more
intelligent and adaptive agentic Al systems, capable of
handling functions in more complex and dynamic
environments.

Table 1 highlights the integration of Generative Al,
Model Context Protocol (MCP), and Machine Learning (ML)
in various Agentic Al systems across industries.

Each component plays a unique role in enhancing the overall

capabilities of Agentic Al systems :

e Generative Al enables the creation of synthetic
data, simulations, and predictions to improve training
models. Helping prepare the Al agents for real-world
situations.

e Model Context Protocol (MCP), an upcoming protocol,
ensures that the AI system can adapt to changing
environments by processing and incorporating contextual
information.
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allowing Al agentsto refine their behaviorovera period of
time. This is achieved by real-time feedback loops and
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performance optimization.

These integrations allow Agentic Al systems to function
autonomously, adapt to evolving contexts, and make
intelligent, informed decisions across various applications
such as autonomous vehicles, healthcare, robotics, and

financial systems [20].

Table 1. Role and integration of Generative Al, Model Context Protocol (MCP), and Machine Learning in different Agentic Al systems

Agentic Al
System

Generative Al

Model Context Protocol (MCP)

Machine Learning (ML)

Autonomous
Vehicles

Generates a synthetic dataset
for model training. Useful
for simulating driving
conditions for better real-life
preparation

Adjusting to varying traffic conditions,
weather and changing road situations,
making on-the-fly decisions in
milliseconds/microseconds

Continuously improving
driving strategies with the
help of reinforcement
learning based on
environment interactions.

Healthcare
Diagnostic
Systems

Creates new medical data
(e.g., images, patient
records) to supplement
training datasets, leading
towards more accurate
predictions

Adjusts the diagnostic journey for a
given patient based on patient history,
symptomology, and real-time data

Uses supervised learning to
diagnose and predict medical
conditions based on historical

data.

Robotic
Process

Automation
(RPA)

Produces task-based scenario
scripts or synthetic data for
decision-making in various

environments

Continuously adjusts task execution
based on context. Such context includes
work volume, urgency, or specific task
requirements.

Leverages machine learning
in order to refine responses
over time, building
knowledge from past actions
to improve future
performance

Al-powered
Virtual
Assistants

Generates natural language
responses or relevant
interactions to users based
on context

Understands user preferences, not
limited to environment, and intent to
provide personalized, real-time
responses

Improves the accuracy of
understanding and response
generation over a period of
time by learning and adapting
from user interactions

Autonomous
Drones

Generates simulations for
flight paths, obstacle
avoidance, and
environmentalinteraction for
better and effective training

Adjusts flight behaviour in real time
based on environmental cues such as
wind, obstacles, and even a drone’s
battery level

Employs machine learning
for real-time navigation and
decision-making during flight
based on sensor data

Financial
Trading
Systems

Creates simulated financial
data to test models under
varying market conditions,
optimizing strategies

Adapts trading strategies based on
market context (e.g., market trends,
volatility, regulatory changes)

Uses machine learning to
navigate and make real-time
decisions in flight with
sensor data

4. Building Agentic Al systems

Building an Agentic Al System is highly complex &

to dynamic environments, and make intelligent, context-aware

decisions.

involves severalkey architecturalcomponents. These modules

collectively enable the system to operate autonomously, adapt

Below is a breakdown of the essential building blocks for

developing an agentic Al system:
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Table 2. Building blocks for Agentic Al systems

Building Block

Description

Key Component/Technologies

Data Collection
and Sensing

To capture real-time data from various sources
continuously. This helps the system to provide
appropriate context for decision-making with better
accuracy. (e.g., sensors, [oT devices, user inputs)

IoT sensors, APIs, Data streams, Edge
computing, Real-time data ingestion

Data Process to ensure that data is clean, consistent, and .
. . Data wrangling tools, ETL processes, and
Preprocessing and ready foruse by Al models. Process includes data >
. S . . . Data pipelines
Cleaning normalization, noise reduction, and transformation.

Generative Al

Generates synthetic datasets, scenarios, and simulations
to train models for better simulation outcomes and

GANs, VAEs, Language Models (e.g.,

further used in its decision-making process.

Model . GPT), Autoencoders
predict future events.
Extends a framework for the Al system to understand
Model Context and incorporate the current context of the environment. | Contextual data management, Dynamic
Protocol (MCP) (e.g., location, time, task status) These contexts are context models

Machine Leaming
Algorithms

A core component thatenables the system to learn from
historical data and, through a continuous feedback loop,
optimize decision-making over time.

Supervised, unsupervised, and
reinforcement learning algorithms

Decision-Making
Engine

The brain of the agentic system, which is the core, is
where real-time decisions are made based. Such
decisions are based on model outputs, contextual
information, and learned behaviour.

Optimization algorithms, Decision trees,
Rule-based systems, Multi-criteria decision
analysis (MCDA)

Knowledge Base /
Memory

Stores learned information, historical data, and
contextual knowledge in the knowledge base. In tumn, to
help the Al system make informed decisions over time.

Databases, Knowledge graphs, Ontologies,
Graph databases

Action and
Control Layer

The decisions made by the Al system are further
executed in the physical or digital world. (e.g.,
commanding robots, triggering notifications).

Actuators, Robotic systems, API calls,
Cloud-based controllers

Feedback Loop
and Monitoring

Continuously collects feedback from the environment.
This feedback loop helps in monitoring system
performance to improve decision-making.

Real-time feedback loops, Monitoring
dashboards, A/B testing

Ethicaland
Governance Layer

Ensures that the system operates within ethical
boundaries, with transparency, fairness, and
accountability, which is key to establishing trust in the
Al system.

Al explainability, Ethical frameworks,
Regulatory compliance (e.g., GDPR,
HIPAA)

Security and
Privacy Layer

Protection of sensitive data and ensuring secure
interactions. Extremely vital for systems handling
personal or confidential information.

Encryption, Authentication, Authorization,
Blockchain for integrity

User Interface (UI)
/ Interaction Layer

Provides an interface for users to interact with the
system, receive responses, and provide feedback.

Web interfaces, Voice interfaces, Chatbots,
Virtual assistants

Integration Layer

Facilitates communication between different systems &
applications. Ensures seamless data flow and
interoperability.

API Gateway, Microservices, RESTful
APIs, Webhooks

5. Future Scope

Integrating Generative AI, Model Context Protocol
(MCP) and Machine Learning (ML), leading to Agentic Al
systems, extends immense potential in the future [24],[25].

As Al progresses, some of the main advances and
capabilities the world will witness are:

5.1. Increased Autonomy and Decision-Making
Next-generation Agentic Al systems will have greater
autonomy and will be capable of making complex and

context-based decisions in realtime through dynamic settings.
And by growing the role of MCP in these systems, they
become even better at handling such situational subtleties,
paving the way for Al to do more work in less predictable
situations (like complex urban settings or evolving health care
situations) [21].

5.2. Personalized Al Systems

As Generative Al progresses, it will make it possible to
generate personalized solutions for users. In healthcare,
finance, and customer service, next-generation Agentic Al
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systems could create customized solutions on the fly, learning
from each interaction and adjustingtacticsbased on the user’s
unique state and preferences.

5.3. Cross-Domain Application

The combination of these techniques may facilitate
developing multi-function Al systems capable of working in
multiple domains without having to be significantly
reprogrammed. Through transfer leaming and domamn
adaptation, a single Al system can be applied to multiple
industries, e.g., autonomous driving, medical diagnosis, and
financial trading, by simply adjusting its contextual
comprehension and learning properties to those respective
domains [22].

5.4. Better Human-AI Interaction

On the way to fullautonomy, agentic Al may be designed
to become better at working with humans in the future. Such
Al systems will present more natural and human-like
interactions, collaborating with human professionals to
complement decision-making, do complex reasoning and
increase productivity in a variety of sectors.

5.5. Ethical and Transparent AI

Agentic systems will continue to grow in autonomy,
presenting a (growing) need for regulation, Ethics and
transparency. In the future, the research will probably aim to
design ethical frameworks to guarantee accountability,
fairness, and explainability in decision making, particularly in
such high-stakes domains as medicine, law enforcement and
financial services.

5.6. Integration into IoT and Edge Computing

With ToT and edge computing becoming widespread,
Agentic Al systems will be deployed in a distributed way and
will process data locally to get the best of both worlds. This
paradigm would lead to immediate involvement in
applications like smart cities, autonomous drones, and
industrial robotics that rely on time-sensitive decision-making
[23].

In summary, the future of combining Generative Al,
MCP, and ML into Agentic Al systems is of significant
magnitude in achieving smarter, adaptive, and flexible
systems. These breakthroughs will lead to innovative
applications across vertical markets, better business processes,
and the creation of new opportunities forautonomous context-
aware decision-making in an increasingly complicated world.

6. Challenges & Considerations
6.1. Context Management and Adaptability

A majorchallenge in interfacing Model Context Protocol
(MCP) with an agentic Al system is the need for an efficient
(dynamic) context management environment. Real-world
environments are complex, and these systems will haveto be
flexible enough to update their decisions on the fly based on

contextualchanges, something thatis hard to do with current
MCP frameworks. Most contexts are highly dynamic and
unpredictable in terms of behavior, and because of this, Al
systems must be highly context-aware to be more effective.
Suboptimal or incorrect decision-making, for instance, high-
stakes applications such as health care or autonomous
vehicles, can have adverse results arising due to wrong or
incomplete interpretation of context.

6.2. Scalability and Computational Efficiency

Incorporating Generative AI, MCP, and Machine
Leaming are computationally expensive, particularly as these
systems grow. Models in generative Al, like deep learning
networks, need tons of training data and computational oomph
to produce results that make sense. The above requirements
are further complicated when we consider the real-time MCP
and ML, resulting in an explosive growth in the system
computational workload. Scaling toward billions of everyday
use-cases that can reliably and rapidly process and transform
data in real-time is challenging, especially when applied to
real-world and mission-critical use-cases like autonomous
systems or smart cities.

6.3. Ethical Issues and Responsible Al

Given the increased autonomy of Agentic Al systems, the
ethical aspects of decision-making will be a crucial issue.
Autonomously operating systems that make decisions on their
own initiative, especially those in sensitive areas such as
health care, finance or law enforcement, need to work within
the realms of ethics to remain fair, transparent, and
accountable. The opacity of decision-making, especially with
black-box models such as deep neuralnetworks, is a source of
concern regarding bias, discrimination and explanations for
Al-driven decisions. It is a prerequisite for their existence to
havetrust in those systems to follow an ethical guide and for
their actions to be traced and justified.

Furthermore, there would also have to be suitable
regulations to regulate the use and accountability of such
advanced Al systems.

7. Results & Discussions

Based on our research and to achieve better results
compared to current systems working discreetly, the seamless
integration of Generative Al, the Model Context Protocol
(MCP) and Applied ML is necessary. Generative Al is enabled
to augment training datasets by generating synthetic data,
which enhancesthe model’srobustness. Context-awareness is
aided by MCP, which allows solutions to adapt to changing
environments, such as user preferences and real-time data,
which most often conventional models fail to do.

In addition, using Applied Machine Learning techniques,
specifically Reinforcement Learning (RL), the system would
learn from feedback inreal time, becoming more skilled over
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time. Compared with traditionalmachine learning models that
work in a fixed way, the proposed integrated system works on-
the-fly, adjusting its strategy for making decisions from
continually observed interactions and data.

But the promise of the integration of these technologies is
not unimpeded. Problems concerning efficient context
management, computational efficiency or scalability must be
solved for these systems to work effectively on real-world

scenarios.

8. Conclusion

Generative Al, Model Context Protocol (MCP), and
Machine Learning (ML) altogether possess the potential to
substantially enhance the development of Agentic Al systems,
allowing them to act independently, adapt to changing
scenarios, and take smart and context-aware decisions. This
synergy offers a solid framework for designing intelligent
agents that can address growing complex applications like
autonomous driving, personalized healthcare, and real-time
financial trading with minimal human involvement. The
capacity to produce new data, retaining context awareness and
constantly evolving via the use of machine learning will be
critical in the development of these systems.

Moreover, from an ethical perspective, especially when it
comes to sensitive domains, one must be cautious that Agentic
Al systems operate within transparent and fair walls. Lacking
clear ethical considerations and accountability frameworks,
industries and regulators may resist the introduction of
autonomous Al systems.

We can say the outlook potential in terms of Agentic Al
systems driven with Generative AI, MCP and ML is extremely
high. These advancesin technology will be atthe heart of the
future of artificialintelligence, allowing systemsto be smarter,
more flexible, and more ethically intelligent.

References

[1] Deepak Bhaskar Acharya, Karthigeyan Kuppan, and B. Divya, “Agentic Al: Autonomous Intelligence for Complex Goals—A

Comprehensive Survey,” IEEE Access, vol. 13, pp. 18912-18936, 2025. [CrossRef] [Google Scholar] [Publisher Link]

Laurie Hughes et al., “Al Agents and Agentic Systems: A Multi-expert Analysis,” Journal of Computer Information Systems, vol. 65, no.

4, pp. 489-517, 2025. [CrossRef] [Google Scholar] [Publisher Link]

Ranjan Sapkota, Konstantinos 1. Roumeliotis, and Manoj Karkee, “Al agents vs. Agentic Al: A Conceptual Taxonomy, Applications and

Challenges,” arXiv preprint arXiv:2505.10468, 2025. [CrossRef] [Google Scholar] [Publisher Link]

Venus Garg, “Designing the Mind: How Agentic Frameworks Are Shaping the Future of Al Behavior,” Journal of Computer Science and

Technology Studies, vol. 7, no. 5, pp. 182-193, 2025. [CrossRef] [Google Scholar] [Publisher Link]

Soodeh Hosseini, and Hossein Seilani, “The Role of Agentic Al in Shaping a Smart Future: A Systematic Review,” Array, vol. 26, 2025.

[CrossRef] [Google Scholar] [Publisher Link]

San Murugesan, “The Rise of Agentic Al: Implications, Concerns, and The Path Forward,” IEEE Intelligent Systems, vol. 40, no. 2, pp.

8-14, 2025. [CrossRef] [Google Scholar] [Publisher Link]

Nalan Karunanayake, “Next-generation Agentic Al for Transforming Healthcare,” Informatics and Health, vol. 2, no. 2, pp. 73-83, 2025.

[CrossRef] [Google Scholar] [Publisher Link]

Erik Miehling et al., “Agentic AI Needs a Systems Theory,” arXiv preprint arXiv:2503.00237, 2025. [CrossRef] [Google Scholar]

[Publisher Link]

Ashis Kumar Pati, “Agentic Al: A Comprehensive Survey of Technologies, Applications, and Societal Implications,” IEEE Access, 2025.

[CrossRef] [Google Scholar] [Publisher Link]

[10] Yonadav Shavit et al., “Practices for Governing Agentic Al Systems,” Research Paper, OpenAl, 2023. [Google Scholar] [Publisher Link]

[11] Alan Chan et al., “Harms from Increasingly Agentic Algorithmic Systems,” Proceedings of the 2023 ACM Conference on Fairness,
Accountability, and Transparency, pp. 651-666, 2023. [CrossRef] [Google Scholar] [Publisher Link]

[12] Daniel Ogbu, “Agentic Al in Computer Vision Domain-recent Advances and Prospects,” International Journal of Research Publication
and Reviews, vol. 4, no. 12, pp. 5102-5120, 2023. [Google Scholar]

[13] Abhishek Dodda, “Al Governance and Security in Fintech: Ensuring Trust in Generative and Agentic Al Systems.,” American Advanced
Journal for Emerging Disciplinaries (AAJED), vol. 1, no. 1, 2023. [Google Scholar] [Publisher Link]

[14] Shengran Hu, Cong Lu, and Jeft Clune, “Automated Design of Agentic Systems,” arXiv preprint arXiv:2408.08435, 2024. [CrossRef]
[Google Scholar] [Publisher Link]

[15] Ai Zuo, “The Rise of Autonomous Al Agents: Automating Complex Tasks,” International Journal of Artificial Intelligence for Science
(1JA414S), vol. 1, no. 2, 2025. [CrossRef] [Google Scholar] [Publisher Link]

[16] Uwe Borghoft, Paolo Bottoni, and Remo Pareschi, “Human-artificial Interaction in the Age of Agentic Al: A System-Theoretical
Approach,” Frontiers in Human Dynamics, vol. 7, 2025. [CrossRef] [Google Scholar] [Publisher Link]

[17] Kapal Dev et al., “Advanced Architectures Integrated with Agentic AI for Next-generation Wireless Networks,” arXiv preprint
arXiv:2502.01089, 2025. [CrossRef] [Google Scholar] [Publisher Link]


https://doi.org/10.1109/ACCESS.2025.3532853
https://scholar.google.com/scholar?q=Agentic+ai:+Autonomous+intelligence+for+complex+goals%E2%80%93a+comprehensive+survey&hl=en&as_sdt=0,5
https://ieeexplore.ieee.org/abstract/document/10849561
https://doi.org/10.1080/08874417.2025.2483832
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=AI+agents+and+agentic+systems%3A+A+multi-expert+analysis&btnG=
https://www.tandfonline.com/doi/abs/10.1080/08874417.2025.2483832
https://doi.org/10.48550/arXiv.2505.10468
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ai+agents+vs.+agentic+ai%3A+A+conceptual+taxonomy%2C+applications+and+challenges&btnG=
https://arxiv.org/abs/2505.10468
https://doi.org/10.32996/jcsts.2025.7.5.24
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Designing+the+Mind%3A+How+Agentic+Frameworks+Are+Shaping+the+Future+of+AI+Behavior&btnG=
https://al-kindipublishers.org/index.php/jcsts/article/view/9781
https://doi.org/10.1016/j.array.2025.100399
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+role+of+agentic+ai+in+shaping+a+smart+future%3A+A+systematic+review&btnG=
https://www.sciencedirect.com/science/article/pii/S2590005625000268
https://doi.org/10.1109/MIS.2025.3544940
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+rise+of+agentic+AI%3A+implications%2C+concerns%2C+and+the+path+forward&btnG=
https://ieeexplore.ieee.org/abstract/document/10962241
https://doi.org/10.1016/j.infoh.2025.03.001
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Next-generation+agentic+AI+for+transforming+healthcare&btnG=
https://www.sciencedirect.com/science/article/pii/S2949953425000141
https://doi.org/10.48550/arXiv.2503.00237
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Agentic+ai+needs+a+systems+theory&btnG=
https://arxiv.org/abs/2503.00237
https://doi.org/10.1109/ACCESS.2025.3585609
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Agentic+AI%3A+A+Comprehensive+Survey+of+Technologies%2C+Applications%2C+and+Societal+Implications&btnG=
https://ieeexplore.ieee.org/abstract/document/11071266
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Practices+for+governing+agentic+AI+systems&btnG=
https://cdn.openai.com/papers/practices-for-governing-agentic-ai-systems.pdf
https://doi.org/10.1145/3593013.3594033
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Harms+from+increasingly+agentic+algorithmic+systems&btnG=
https://dl.acm.org/doi/abs/10.1145/3593013.3594033
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Agentic+ai+in+computer+vision+domain-recent+advances+and+prospects&btnG=
https://scholar.google.com/scholar?q=AI+Governance+and+Security+in+Fintech:+Ensuring+Trust+in+Generative+and+Agentic+AI+Systems&hl=en&as_sdt=0,5
https://aajed.com/index.php/aajed/article/view/6
https://doi.org/10.48550/arXiv.2408.08435
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Automated+design+of+agentic+systems&btnG=
https://arxiv.org/abs/2408.08435
https://doi.org/10.63619/ijai4s.v1i2.007
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Rise+of+Autonomous+AI+Agents%3A+Automating+Complex+Tasks&btnG=
https://www.ijai4s.org/index.php/journal/article/view/18
https://doi.org/10.3389/fhumd.2025.1579166
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Human-artificial+interaction+in+the+age+of+agentic+AI%3A+a+system-theoretical+approach&btnG=
https://www.frontiersin.org/journals/human-dynamics/articles/10.3389/fhumd.2025.1579166/full
https://doi.org/10.48550/arXiv.2502.01089
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Advanced+architectures+integrated+with+agentic+ai+for+next-generation+wireless+networks&btnG=
https://arxiv.org/abs/2502.01089

Nilesh Bhandarwar /1JCTT, 73(8), 7-14, 2025

[18] Fouad Bousetouane, “Agentic Systems: A Guide to Transforming Industries with Vertical Al Agents,” arXiv preprint arXiv:2501.00881,
2025. [CrossRef] [Google Scholar] [Publisher Link]

[19] Mourad Gridach et al., “Agentic Al for Scientific Discovery: A Survey of Progress, Challenges, and Future Directions,” arXiv preprint
arXiv:2503.08979, 2025. [CrossRef] [Google Scholar] [Publisher Link]

[20] Varun Bodepudi et al., “Agentic Al and Reinforcement Learning: Towards more Autonomous and Adaptive Al Systems,” Journal for
Educators, Teachers and Trainers, vol. 11, no. 1, 2020. [CrossRef] [Google Scholar]

[21] Jiangbo Yu, “From Autonomy to Agency: Agentic Vehicles for Human-Centered Mobility Systems,” arXiv preprint arXiv:2507.04996,
2025. [CrossRef] [Google Scholar] [Publisher Link]

[22] Chhavi Chawla et al., “Agentic Al: The Building Blocks of Sophisticated Al Business Applications,” Journal of AI, Robotics & Workplace
Automation, vol. 3, no. 3, pp. 196-210, 2024. [CrossRef] [Google Scholar] [Publisher Link]

[23] Mohammad Reza Boskabadi et al., “Industrial Agentic Al and Generative Modeling in Complex Systems,” Current Opinion in Chemical
Engineering, vol. 48, 2025. [CrossRef] [Google Scholar] [Publisher Link]

[24] Balagopal Ramdurai, “Large Language Models (LLMs), Retrieval-Augmented Generation (RAG) Systems, and Convolutional Neural
Networks (CNNs) in Application Systems,” International Journal of Marketing and Technology, vol. 15, no. 1, 2025. [Google Scholar]

[25] Balagopal Ramdurai, and Prasanna Adhithya, “The Impact, Advancements and Applications of Generative AL,” SSRG International
Journal of Computer Science and Engineering, vol. 10, no. 6, pp. 1-8, 2023. [CrossRef] [Google Scholar] [Publisher Link]


https://doi.org/10.48550/arXiv.2501.00881
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Agentic+systems%3A+A+guide+to+transforming+industries+with+vertical+ai+agents&btnG=
https://arxiv.org/abs/2501.00881
https://doi.org/10.48550/arXiv.2503.08979
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Agentic+ai+for+scientific+discovery%3A+A+survey+of+progress%2C+challenges%2C+and+future+directions&btnG=
https://arxiv.org/abs/2503.08979
https://doi.org/10.47750/jett.2020.11.01.20
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Agentic+AI+and+reinforcement+learning%3A+Towards+more+autonomous+and+adaptive+ai+systems&btnG=
https://doi.org/10.48550/arXiv.2507.04996
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=From+Autonomy+to+Agency%3A+Agentic+Vehicles+for+Human-Centered+Mobility+Systems&btnG=
https://arxiv.org/abs/2507.04996
https://doi.org/10.69554/XEHZ1946
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Agentic+AI%3A+The+building+blocks+of+sophisticated+AI+business+applications&btnG=
https://www.ingentaconnect.com/content/hsp/airwa/2024/00000003/00000003/art00001
https://doi.org/10.1016/j.coche.2025.101150
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Industrial+Agentic+AI+and+generative+modeling+in+complex+systems&btnG=
https://www.sciencedirect.com/science/article/pii/S2211339825000620
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Large+Language+Models+%28LLMs%29%2C+Retrieval-Augmented+Generation+%28RAG%29+systems%2C+and+Convolutional+Neural+Networks+%28CNNs%29+in+Application+systems&btnG=
https://doi.org/10.14445/23488387/IJCSE-V10I6P101
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+impact%2C+advancements+and+applications+of+generative+AI&btnG=
https://www.internationaljournalssrg.org/IJCSE/paper-details?Id=496

