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Abstract 

 

This paper looks at how Artificial Intelligence is changing, with a focus on the main difference 
between Traditional AI and Agentic AI. Agentic AI, on the other hand, acts on its own, has clear 
goals, and changes based on its surroundings. Traditional AI, on the other hand, is task-specific 
and has a narrow focus. We look at how rule-based systems evolved into the complex machine 
learning and deep learning techniques that make Agentic AI possible. We also look at the typical 
software design of Agentic AI systems, focusing on how Generative AI and Large Language 
Models (LLMs) are combined to improve the systems' ability to perceive, reason, and act. This 
paper shows how Agentic AI could change things and what that means for the future of AI study 
and applications by using real-life examples and talking about important ideas for development. 
 
Index Terms—Agentic AI, Traditional AI, Autonomous AI, Goal-Oriented AI, AI Architecture, 
Generative AI, Large Language Models (LLMs), AI Evolution, AI Safety, AI Ethics 
 
 

I. INTRODUCTION 

Artificial intelligence (AI) is quickly spreading to all parts of our lives, from the everyday to the 
unusual. Every day, we use AI, and most of the time we don't even know it. For example, a spam 
filter sorts our emails, and a program suggests the next movie we should watch. 

But AI is not a static field. There are new types of AI that are changing the way we think about 
what computers can do, so the landscape is always changing [1]. Agentic AI is one of the most 
important advances in recent years. It is a paradigm shift that goes beyond narrow, task-specific AI 
and toward systems that can act on their own, have goals, and interact with their world in complex 
ways [2]. 

This paper goes into detail about the differences between Traditional AI and Agentic AI, looking at 
what makes them unique, what they can do, and what they mean. In this article, we'll look at how 
Agentic AI came to be, from rule-based systems to the complex machine learning and deep 
learning algorithms that power the most powerful AI agents today. We will also look at the typical 
software design of Agentic AI systems, focusing on the main parts that make Gen AI and LLM 
work, as well as the parts that let them see, think, act, and learn in changing environments [3]. 

We'll use examples from real life to show how Agentic AI is already changing fields like 
healthcare, banking, and transportation, paving the way for a future in which smart machines play 
a bigger role in our lives. Lastly, we'll talk about the most important things to think about when 
developing Agentic AI responsibly. We'll stress how important it is to learn ethically, match your 
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values, and have human oversight to make sure that these powerful technologies are used for the 
good of all people [1, 2]. 

 
 

II. TRADITIONAL AI VS. AGENTIC AI: A DEEP DIVE 

The world of Artificial Intelligence is constantly evolving, and understanding the nuances between 
different types of AI can be challenging. One significant distinction lies between Traditional AI 
and Agentic AI. Let's explore these concepts in depth, along with specific examples and the 
evolutionary path that led us to Agentic AI. 

Traditional AI: Narrow and Task-Specific 

Traditional AI, also known as Narrow AI or Weak AI, is designed to perform specific tasks or 
solve particular problems. These systems excel in their designated domains but lack the general 
intelligence and adaptability of humans. They operate based on predefined rules, algorithms, and 
data sets, making them efficient but limited in scope [4]. 

Examples of Traditional AI: 

● Image recognition software: Identifying objects and faces in images. 

● Spam filters: Classifying emails as spam or not spam. 

● Recommendation systems: Suggesting products or content based on user preferences. 

● Virtual assistants: Responding to simple queries and performing basic tasks. 

Agentic AI: Autonomous and Goal-Oriented 

Agentic AI, on the other hand, represents a significant leap forward. These AI systems are 
characterized by their autonomy, goal-oriented behavior, and ability to interact with their 
environment. They can perceive, reason, learn, and act independently to achieve specific 
objectives. Unlike Traditional AI, Agentic AI systems can adapt to new situations and make 
decisions without explicit human intervention [5]. 

Examples of Agentic AI: 

● Self-driving cars: Navigating roads, making decisions in traffic, and adapting to changing 
conditions. 

● Autonomous robots: Performing tasks in warehouses, hospitals, or other complex environments. 

● AI-powered trading systems: Analyzing market data and making investment decisions. 

● Personalized learning platforms: Adapting to individual student needs and providing 
customized learning experiences. 
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The Evolution of AI: From Rule-Based Systems to Agentic AI 

Rule-Based Systems: In the beginning, AI systems relied on clear rules and decision trees that 
were programmed by people to answer specific issues. These systems were limited because they 
couldn't change or learn.  

Expert Systems: These systems used knowledge stores and inference engines to give advice at the 
level of an expert, trying to imitate human knowledge in certain areas. They were still not able to 
learn from new data, though.  

Machine Learning: This breakthrough enabled AI systems to learn from data, identify patterns, 
and make predictions without explicit programming. Machine learning algorithms have 
revolutionized various fields, from image recognition to natural language processing [6].  

Deep Learning: Deep learning is a type of machine learning that uses artificial neural networks 
with many layers to look at huge amounts of data. This has made big steps forward in fields like 
computer vision, speech recognition, and understanding natural language.  

Agentic AI: Building on the basics of machine learning and deep learning, Agentic AI systems can 
now make decisions on their own, act in ways that help them reach their goals, and connect with 
their surroundings in complex ways. This is a big step toward Artificial General Intelligence (AGI), 
the goal of which is to make AI systems that can think and reason like humans. 

 
 
III. SOFTWARE ARCHITECTURE FOR AGENTIC AI 

1. Perception Module 

● Purpose: This module acts as the AI agent's "eyes and ears." It's responsible for gathering and 
interpreting data from the environment [5]. 

● Functionality: 

○ Data Acquisition: Gets raw data from sensors (other software systems, cameras, mics, and lidar), 
APIs, databases, and web services, among other places [5, 7]. 

○ Preprocessing: Cleans up the raw data and changes it into a file that can be used for further 
processing. This could mean getting rid of noise, making numbers more consistent, or changing 
data types. 

○ Feature Extraction: Finds important features in the preprocessed data and pulls them out. In 
image processing, this could mean finding edges, corners, or things, for instance. 

○ Representation: Based on the extracted features, it makes a structured representation of the 
world. That picture could be a tree, a symbol, or a vector embedding. 
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2. Memory and Knowledge Base 

● Purpose: Provides the agent with the ability to store, manage, and access information about the 
world and its own experiences. 

● Functionality: 

○ Short-Term Memory: Holds recent observations and experiences, often implemented as a 
working memory or a cache. 

○ Long-Term Memory: Stores knowledge, facts, and past experiences in a more persistent manner. 
This might involve databases, knowledge graphs, or document stores. 

○ Knowledge Representation: Organizes and structures information in a way that the agent can 
understand and reason with. This might involve ontologies, semantic networks, or rule-based 
systems [8]. 

○ Retrieval: Allows the agent to efficiently access relevant information from memory when 
needed. 

3. Reasoning and Decision-Making 

● Purpose: This is the agent's "brain." It uses the information from the perception module and the 
memory to make decisions and plan actions. 

● Functionality: 

○ Inference: Draws conclusions and makes predictions based on available information. This might 
involve logical reasoning, probabilistic reasoning, or machine learning models. 

○ Planning: Generates sequences of actions to achieve goals. This might involve search algorithms, 
optimization techniques, or reinforcement learning. 

○ Decision-Making: Selects the best action to take based on the current situation and the agent's 
goals. This might involve decision theory, game theory, or utility functions [9]. 

○ Explainability: Provides insights into the agent's reasoning process, making its decisions more 
transparent and understandable to humans. 

4. Action and Execution 

● Purpose: Enables the agent to interact with its environment and carry out its decisions. 

● Functionality: 

○ Action Selection: Chooses the most appropriate action to execute based on the decision-making 
module's output. 
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○ Action Execution: Carries out the selected action. This might involve controlling physical 
actuators, sending commands to other systems, or generating text or speech. 

○ Monitoring: Tracks the effects of the agent's actions on the environment. 

○ Adaptation: Adjusts the agent's behavior based on the feedback received from the environment 
[7]. 

5. Learning and Adaptation 

● Purpose: Allows the agent to improve its performance over time by learning from its 
experiences. 

● Functionality: 

○ Data Collection: Gathers data on the agent's interactions with the environment. 

○ Model Training: Updates the agent's internal models (e.g., perception models, decision-making 
models) based on the collected data. This might involve machine learning algorithms, such as 
reinforcement learning, supervised learning, or unsupervised learning. 

○ Evaluation: Assesses the agent's performance and identifies areas for improvement. 

○ Knowledge Update: Incorporates new knowledge and experiences into the agent's memory and 
knowledge base [10]. 

6. Generative AI and LLM Integration: 

● Content Generation and Understanding: LLMs like GPT-4 excel at generating human-quality 
text, translating languages, writing different kinds of creative content, and answering your 
questions in an informative 1 way [20]. In an agentic AI system, this can be used for: 

○ Natural Language Interaction: Enabling the agent to communicate with users in a more natural 
and intuitive way. 

○ Content Creation: Generating reports, summaries, or creative content based on the agent's 
knowledge and experiences. 

○ Code Generation: Automating tasks by generating code, scripts, or configurations. 

● World Modeling: Generative AI can help create dynamic, evolving models of the environment. 
This is crucial for: 

○ Simulation and Prediction: Generating hypothetical scenarios to test the agent's decision-making 
in a safe environment. 

○ Imagination and Creativity: Exploring new possibilities and generating novel solutions to 
problems. 
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7. Goal Management: 

● Purpose: Provides a framework for defining, prioritizing, and managing the agent's goals. 

● Functionality: 

○ Goal Representation: Defines the agent's objectives in a clear and unambiguous way. 

○ Goal Prioritization: Ranks goals based on their importance and urgency. 

○ Goal Decomposition: Breaks down complex goals into smaller, more manageable sub-goals. 

○ Goal Monitoring: Tracks the progress of the agent towards its goals. 

8. Emotion and Motivation: 

● Purpose: While still in early stages, imbuing agents with artificial emotions and motivations can 
lead to more robust and human-like behavior [11]. 

● Functionality: 

○ Emotion Modeling: Simulates basic emotions like curiosity, fear, or joy to influence the agent's 
decision-making. 

○ Motivation System: Drives the agent to explore, learn, and achieve its goals. 

○ Personality: Gives the agent a unique character and style of interaction. 

Agentic AI, Generative AI, and LLMs: A Powerful Synergy 

Agentic AI systems are uniquely positioned to solve complex problems because they combine the 
strengths of different AI paradigms. 

● Generative AI provides the creativity and flexibility to generate novel solutions, while LLMs 
enable natural language understanding and communication. 

● Agentic AI provides the goal-directedness and decision-making capabilities to put these 
solutions into action. 

Example Workflow: A Social Marketing Agent 

Imagine a social marketing agent designed to help businesses optimize their social media 
strategies. Here's how the components might work together: 

1. Perception: 

○ The agent monitors social media platforms using APIs to gather data on relevant trends, 
competitor activities, and audience engagement. 
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○ It analyzes website traffic, email campaigns, and CRM data to understand customer behavior 
and preferences. 

2. Memory: 

○ Stores information about the brand, its products/services, target audience, past campaigns, and 
their performance metrics in a knowledge base. 

○ Maintains a library of successful content formats, visuals, and copywriting styles. 

3. Generative AI: 

○ Creates engaging social media posts (text, images, videos) tailored to different platforms and 
audiences. 

○ Generates creative campaign ideas and suggests new content formats to experiment with. 

○ Designs A/B testing variations for ad creatives and landing pages. 

4. LLM: 

○ Crafts compelling ad copy, social media captions, and blog posts that resonate with the target 
audience. 

○ Responds to comments and messages on social media, providing helpful information and 
engaging in conversations. 

○ Analyzes customer sentiment and feedback to identify areas for improvement. 

5. Reasoning: 

○ Analyzes the performance of past campaigns and identifies patterns and trends. 

○ Predicts the potential impact of different social media strategies and content variations. 

○ Optimizes content scheduling and ad targeting based on audience activity and platform 
algorithms. 

6. Action: 

○ Automatically publishes social media posts at optimal times. 

○ Manages ad campaigns across different platforms, adjusting bids and budgets as needed. 

○ Updates the website and landing pages with fresh content. 

7. Learning: 
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○ Continuously analyzes campaign performance data to refine its understanding of audience 
preferences and platform dynamics. 

○ Adapts its content generation and strategy optimization based on the feedback and results it 
receives. 

8. Goal Management: 

○ Aligns its activities with the overall marketing goals of the business (e.g., increase brand 
awareness, drive website traffic, generate leads). 

○ Tracks key performance indicators (KPIs) and adjusts its strategies to maximize impact. 

 
 
IV. ESSENTIAL CONSIDERATIONS IN THE DEVELOPMENT OF AGENTIC AI 

SYSTEMS 

A big change is needed in AI research because of the rise of agentic AI, which is made up of 
systems that have a goal and can act on their own. Besides optimizing algorithms, making agentic 
AI needs careful thought about a few important things: 

1. Clear definition of goals and formalization of objectives 

Most people agree that giving AI systems clear goals is very important, but agentic AI needs even 
more detail. It's important to turn vague goals like "schedule meetings efficiently" into measurable 
metrics. For example, minimizing the total time spent in meetings, increasing the amount of high-
priority meetings, or finding the best balance of different factors could all be examples of 
efficiency. Setting goals in a way that can be measured helps the AI system understand, plan, and 
work toward its objectives. 

2. Freedom with the power to explain and manage 

There is a range of autonomy, which is a key feature of agentic AI. Developers have to figure out 
what amount of autonomy is right for the AI system. This could be anything from suggesting 
actions that humans should approve to actually carrying them out. Importantly, autonomy must 
be balanced with ways for people to keep an eye on things and direct them. This includes "off-
switches" or override methods for important choices, which make sure that people are still in 
charge. Also, it's important that things can be explained. Agentic AI systems need to be able to 
explain their thinking, especially when they are working on their own, so that people can trust 
them and understand how they make decisions. 

3. Learning about ethics, adapting, and showing what you know 

For agentic AI to work well in changing environments, it needs to be able to learn and change. But 
the way we learn is 
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just as important. It's important for developers to carefully choose learning methods like 
supervised, unsupervised, or reinforcement learning. They also need to make sure that the AI 
system learns in an ethical way so that it doesn't pick up harmful biases. Also, the AI's memory 
and information representation systems need to be carefully planned. How the AI saves, retrieves, 
and uses data will have a big effect on its capacity to learn from past mistakes and adjust to new 
ones. 

4. Making smart choices: balancing values, keeping people safe, and being strong 

Making sure that agentic AI makes responsible decisions goes beyond social concerns. Value 
alignment mechanisms are very important to make sure that the AI's goals and values stay in line 
with human values as it learns and changes. It's possible that this will require regular checks and 
"ethical audits" of how the AI makes decisions. In addition, safety and durability must come first. 
Developers need to think about and fix unintended effects, stop people from abusing AI for bad 
reasons, and make sure the system can handle attacks from other people or unexpected events. 

5. Good Communication and Interaction 

Agentic AI systems must be able to communicate with people and everything else in the world 
without any problems. To understand and respond properly to human communication, this means 
being able to use natural language and maybe even emotional intelligence. On the other hand, the 
AI must be able to tell people clearly and understandably what it is doing and why. This will 
encourage openness and teamwork. 

6. Constant Inspection and Review with Flexible Systems 

Iteratively building agentic AI is a process. It is important to keep an eye on the AI's progress, 
figure out what effects it's having, and make its goals and actions better all the time. To do this, 
you need strong monitoring tools and clear measures for figuring out how well the AI is working 
and whether it is doing what it was designed to do. Adaptive features should also be added so that 
the AI can change how it acts based on comments and changing conditions. 

 
 

V. LIMITATIONS & CHALLENGES 
While Agentic AI presents a paradigm shift with immense potential, it is crucial to acknowledge 
the limitations and challenges that accompany its development and deployment. These challenges 
must be addressed to ensure the responsible and effective integration of Agentic AI into various 
domains. The inherent complexity and dynamic nature of environments in which Agentic AI 
systems operate can lead to unpredictable behaviors, making it challenging to anticipate and 
control their actions. The emergent properties of interacting agents can result in unforeseen 
consequences, requiring robust testing and validation procedures. Agentic AI systems learn from 
data, and if the data is biased, the system will perpetuate and amplify those biases. Ensuring 
fairness and mitigating bias in decision-making processes is a significant challenge, particularly in 
sensitive domains like healthcare and criminal justice. The "black box" nature of deep learning 
models, which often underpin Agentic AI, makes it difficult to understand how and why certain 



 
International Journal of Core Engineering & Management 

Volume-7, Issue-12, 2024           ISSN No: 2348-9510 
 

307 

 

decisions are made. Lack of explainability can erode trust and hinder the adoption of Agentic AI in 
critical applications. Agentic AI systems are vulnerable to adversarial attacks, where malicious 
actors can manipulate inputs to cause unintended or harmful behaviors. Ensuring the security and 
robustness of these systems against cyber threats and unexpected failures is paramount. Defining 
and aligning the values of Agentic AI with human values is a complex philosophical and technical 
challenge. Resolving ethical dilemmas, such as the allocation of resources or the prioritization of 
conflicting goals, requires careful consideration and societal consensus. Training and deploying 
large agentic models, especially those involving LLMs, is very resource intensive. This can create a 
large barrier to entry for smaller organizations, and increase the environmental impact of AI. 
When multiple agents interact, their individual goals can conflict, leading to unexpected and 
potentially undesirable emergent behaviors. Designing mechanisms to resolve goal conflicts and 
ensure cooperative behavior is a significant challenge. Due to the autonomous nature of Agentic 
AI, traditional verification and validation methods may not be sufficient. Developing new 
techniques to ensure the safety and reliability of these systems is crucial. 
 
 
VI. FUTURE SCOPE 

The future of Agentic AI holds immense promise, with potential advancements that could 
revolutionize various aspects of our lives. Future research and development should focus on key 
areas. The ultimate goal of AI research is to achieve AGI, which would possess human-level 
cognitive abilities. Agentic AI is a crucial step towards AGI, as it focuses on developing systems 
that can reason, plan, and act autonomously in complex environments. Future Agentic AI systems 
will exhibit greater autonomy and adaptability, enabling them to operate effectively in 
increasingly complex and dynamic environments. This will involve advancements in 
reinforcement learning, deep learning, and knowledge representation. The future will see a shift 
towards seamless collaboration between humans and Agentic AI systems. This will require 
advancements in natural language processing, emotional intelligence, and human-computer 
interaction. Agentic AI will enable the development of personalized and proactive AI systems that 
anticipate and respond to individual needs. This will revolutionize fields like healthcare, 
education, and customer service. Future research will focus on developing ethical frameworks and 
mechanisms to ensure the responsible development and deployment of Agentic AI. This will 
involve advancements in value alignment, bias mitigation, and explainable AI. Agentic AI will 
become more tightly integrated with the physical world through advanced robotics and the 
Internet of Things (IoT). This will enable the development of intelligent environments and 
autonomous systems that can interact with and manipulate the physical world. Future Agentic AI 
will have more advanced memory and reasoning capabilities, allowing them to learn from vast 
amounts of data and make complex decisions. This will involve advancements in knowledge 
graphs, semantic reasoning, and cognitive architectures. Agentic AI will find applications in a 
wide range of domains, including scientific discovery, space exploration, and environmental 
sustainability. The ability of Agentic AI to solve complex problems and adapt to new situations 
will make it invaluable in addressing global challenges. 
 
 
VII. CONCLUSION 

AI has changed from simple rule-based systems to agent-based AI. It is important to know what 
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AI can do and how it can be used to understand these changes. That being said, traditional AI is 
strong by itself, but it can only do certain things and follow rules that have already been set. But AI 
that is built on agencies doesn't have to follow these rules. With goals in mind, it can act on its own 
and learn from what it sees. 

This new change gives us a lot of choices. Agentic AI systems could make a big difference in many 
areas, from business and education to transportation and health care. It's changing many parts of 
our lives and jobs, like how we live and work with self-driving cars, robots that can do things on 
their own, and personalized learning systems. 

Having said that, the rise of Agentic AI also brings about new issues. For these systems to work 
best and pose the least amount of harm, they should be built in a responsible manner, decisions 
should be made in an honest way, and someone should keep an eye on them. 

As AI keeps getting better, the line between Traditional AI and Agentic AI might not be as clear. 
More systems that combine the best parts of Traditional AI and Agentic AI are likely to come out. 
Traditional AI's speed and accuracy will be used for some tasks, while Agentic AI's adaptability 
and goal-oriented behavior will be used for tougher ones. 

There are a lot of exciting possibilities and important facts about the future of AI. You can unlock 
the changing power of Agentic AI and create a future where people and smart machines work 
together to solve some of the world's most important problems if you know how different AI 
models work and always build in a responsible way. 
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