g5 Ry,
¢ TISREM 3

e-Journal

W Volume: 10 Issue: 04 | April - 2026

International Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.659 ISSN: 2582-3930

Research Title: Agentic Al: Autonomous Decision-Making Systems for Next-Generation
Intelligent Applications

Shivang Tyagi Dr Brijesh Kumar Sharma Dr. Rajeev Sharma
Department Of Computer Department Of Computer Department Of Computer
Applications Applications Applications

SRM Institute of Science and SRM Institute of Science and SRM Institute of Science and
Technology Technology Technology

Uttar Pradesh , India
Tyagishivang900@gmail.com

skskok

Uttar Pradesh , India
brijeshs@srmist.edu.in

Uttar Pradesh , India
rajeevks@srmist.edu.in

Abstract - Agentic Artificial Intelligence (Agentic Al) marks
a transition from passive forms of artificial intelligence towards
self-determining entities that are capable of making decisions,
planning actions and executing them in an autonomous manner.
Instead of reacting to programmed inputs like other forms of
Al, Agentic Al uses reasoning, memory and multi-stage
problem-solving to function independently in changing
circumstances.

Emergence of large language models, advances in
reinforcement learning algorithms and tools-assisted Al
designs have enabled scientists to design agentic systems that
are capable of complex operations, such as software
development, automation of research and decision-making in
real-time environments. But with more autonomy comes the
risk of reliability issues, alignment problems, safety concerns
and regulation complications.

In this paper, we discuss the fundamentals of Agentic Al, its
structure and functionality, as well as some of its use-cases in
various industries. We also consider the challenges posed by
the autonomous nature of Agentic Al and discuss solutions to
create safe and scalable agentic Al systems.

Keywords: Agentic AI, Autonomous Agents, Artificial
Intelligence, Decision-Making Systems, Multi-Agent Systems,
Al Safety, Intelligent Automation

1.Introduction

Agentic Al is a notable innovation in the development of Al
technologies that aims at creating autonomous and goal-
directed Al entities able to operate independently and make
decisions. Unlike traditional AI systems that depend
significantly on pre-defined instructions and user commands,
agentic Al is geared towards perception, planning, making
decisions, and taking actions based on the acquired data
without much human involvement.

The recent rise of agentic Al has become possible thanks to
breakthroughs in the field of large language models,
reinforcement learning techniques, and Al toolkits. Such
technologies allow for developing agentic Al capable of
understanding human language and making decisions based on

natural-language queries. Thus, it can be used to accomplish
multi-stage actions such as researching and coding.

In contrast to previous generations of Al, agentic Al technology
brings a paradigm shift in using Al from an auxiliary tool to an
autonomous collaborative system. This innovation can have a
number of applications in various industries including
healthcare, finance, education, and software engineering.
However, it is also associated with certain risks connected with
reliability, safety, ethical alignment, and governance.

2. Background

Intelligent agents are a phenomenon that emerged from
classical Al, where an agent refers to an entity which uses
sensors for perception and actuators for interaction with its
environment. The early systems were more rule-based and less
flexible. Machine learning brought intelligence based on data,
yet the systems retained their reactive nature.

With the rise of transformer models like GPT-4 and further
advancements, Al was able to develop contextual
understanding, produce human-like output, and even engage in
reasoning activities. On the basis of these capabilities, Agentic
Al is capable of:

Using memory to retain context

Having planning functions for carrying out multi-step
processes

Using external tools (e.g., APIs, databases, web applications)
Creating feedback loops for improving itself

Agentic Al is gaining more practical implementations with
time. By 2026, the agentic approach will be seen more
frequently in the form of coding assistants, research agents, and
other enterprise applications.

3. Problem Statement

1. While offering considerable promise, Agentic Al presents
a number of significant problems:

2. Unrestrained  Autonomy: Agents might make
unauthorized moves without appropriate restrictions
Opacity: The decision-making process may be opaque
Error Amplification: Minor errors in the planning phase
can propagate throughout a series of steps
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Safety and Alignment Challenges: Maintaining alignment
between agent behavior and human values is not easy
Computational Overhead:  Autonomous operation
requires substantial computational resources

3. Businesses that embrace Agentic Al find it hard to
reconcile autonomy and control.

3.1 Objectives

The major goals of the research work include:

Understanding the architecture and functioning of
Agentic Al technology

Analyzing the advantages and disadvantages of
autonomous Al agents

Examining various uses of agentic Al across different
sectors

Listing the major challenges associated with agentic Al
Developing approaches to design robust agentic systems

3.2 Scope
Research is conducted on:

e Autonomous agents developed based on large
language models

e Agent systems that may be single or multiple

o Software development, business automation, and
research

Areas not extensively researched include:

e Hardware level Robotics without artificial

intelligence reasoning
e Non-autonomous artificial intelligence models

3.3 Research Questions

The research paper is framed on the basis of the following
questions:

e How is Agentic Al different from conventional Al
systems?

e  Which architectural elements allow for autonomous
decision-making?

e  Which use cases have been the most successful in

Agentic AI?

e  What measures can be taken to address the associated
risks?

e Which future trends will impact Agentic Al
environments?

4. Literature Review

e The latest findings suggest that Agentic Al represents a
revolutionary breakthrough in the field of Al technology,
which allows for the functioning of the system
independently, adaptively, and purposefully. It is shown
that agential systems may increase task efficiency up to

30-50% when compared to conventional AI models. This
efficiency applies to software development, business
automation, and data analysis applications.

e Historically, Al technology began with rule-based agents
and reactive systems, where the choice was based solely
on logical operations predetermined by algorithms. Once
machine learning emerged, the prediction abilities were
introduced to the Al models, yet the reasoning remained
non-autonomous. The emergence of transformer-based
architectures, such as GPT-4, brought in the context and
reasoning ability to Al, which is what forms modern
agential Al

e Most recently, the importance of planning, memory, and
tools utilization has been recognized, which allowed Al
agents to complete multi-stage reasoning tasks. Models of
autonomous agents and multi-agent systems represent Al
cooperation with the division of tasks and improvement
through iterations.

Fig.1: Evolution of Al

4.1 Foundations of Agentic Al

According to research findings, the following are considered

basic building blocks for agentic Al:

e  Perception: Capacity for gathering and understanding
information from the surroundings

e Reasoning: The process of logically analyzing
alternatives to choose from actions
Planning: Devising an approach for achieving complex
objectives

e  Execution: Completion of processes through available
tools/APIs

e Learning/Feedback: Enhancing performance based on
results received

The above building blocks relate to the classical concept of

intelligent agents. However, their combination, empowered by

the power of Al, has been demonstrated to enable completion

of tasks which were difficult earlier.
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4.2. Architectures and Frameworks

Modern Agentic Al systems are composed using modular
designs that incorporate a wide range of functionalities:
e Core LLM-driven Engine: Reasoning and language
comprehension
Memory Units: Holding short- and long-term contexts
e Planning Systems: Creating plans for task execution
e Toolkits: Interfacing with external programs, databases, or
web searches
Constraint Handling: Maintaining safety and control
The design of multi-agent systems reveals that allocating
different roles to distinct agents enhances performance and
scalability. Such systems tend to emulate human collaboration,
with agents working together and coordinating their actions.

4.3. Applications in Industry

Applications of agentic artificial intelligence are becoming
more widespread in different sectors:

Software development: autonomous coding assistants, code

debugging software
Health care: clinical decision support systems, patient data
analysis

Finance: automatic trading strategies, risk management
Operations management: business process automation,
customer service

Research: automatic literature reviews, data analysis

Studies have shown that businesses deploying agentic Al
experience remarkable productivity benefits, especially when
dealing  with  repetitive and data-rich  operations.
Applications of agentic artificial intelligence are becoming
more widespread in different sectors:

Software development: autonomous coding assistants, code

debugging software
Health care: clinical decision support systems, patient data
analysis

Finance: automatic trading strategies, risk management
Operations management: business process automation,
customer service

Research: automatic literature reviews, data analysis

Studies have shown that businesses deploying agentic Al
experience remarkable productivity benefits, especially when
dealing with repetitive and data-rich operations.

4.4 Challenges and Research Gaps

Although there have been a lot of advancements, there are still
some areas that require further work:

Agent Alignment and Safety: Making sure that agents operate

according to human instructions
Explainability: Agents make decisions without providing
transparent explanations for their choices

Error Tolerance: Handling problems during a series of actions
Scalability: Multiple agents operating simultaneously in a

single environment
Standardization: There is a need for standardized solutions

In addition to that, most research papers focus on laboratory
settings, ignoring real-world implementation issues.

4.5. Recent Trends (2025-2026)
The latest developments indicate a move towards:

e  Collaborative Multi-Agent Systems

e Al Agents with Persistent Memory

e Tool-Assisted Al (API & Web Interfaces)

e  Self-Governed Workflow Systems for Organizations
e Al Regulation & Safety Systems

In 2026, Agentic Al is increasingly dependable, offering
enhanced capabilities in reasoning and completion. Yet,
implementation remains hindered by issues of trust, expense,
and technical complexity.

5. Methodology

For this study, the mixed-method research strategy will be
employed to qualitatively analyze the Agentic Al framework
while using quantitative insights obtained from various recent
studies and their real-world application. It aims at exploring the
working and efficacy of Agentic Al systems in practice.

Methodology: This paper seeks to understand the development
and evaluation of autonomous artificial intelligence agents
through a review of current frameworks, case studies, and
experiments between 2020-2026.

How Agentic Al Works
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Fig.2 Research Methodology

5.1. Research Design

The research is conducted based on a systematic approach and
involves the following processes:

Literature Review: Reviewing scientific literature and reports

on Al and its applications
Comparative Study: Comparison of various Agentic Al
frameworks and technologies
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Case Study: Analysis of specific studies

Performance Testing: Efficiency evaluation

case

This research puts a particular emphasis on practicality and
prefers those Al systems that proved themselves to be effective
in real life.

5.2. Data collection

Data were obtained from two main sources:

1. Primary Sources
Al academic papers and journals
Documents of Al toolkits and technologies
Technical documents related to autonomous agents
2. Secondary Sources
Industries’ case studies (2020-2026)
Studies by Al institutions and laboratories
Benchmarks of agents

Sources of Data Obtained Include:

Task accomplishment percentage
Accuracy rate

e Resource usage

e Execution time

5.3 System Architecture Analysis

Methodology entails an analysis of the architecture inside of an
Agentic Al system taking into consideration the following core
components:

Input Processing Layer: Deals with user prompts or
environment inputs
Reasoning Engine: Employs LLMs for making decisions
Planning Component: Divides tasks into sub-tasks
Execution Layer: Works with APIs or other tools
Feedback Loop: Helps in refining actions

The evaluation will consider the following:

o Efficiency
e Reliability
e  Scalability

5.4. Evaluation Metrics

To assess the effectiveness of Agentic Al systems, the
following metrics are used:

Metric Description

Task Success Rate

Percentage of  tasks

completed correctly

Execution Time Time taken to complete

multi-step tasks

Resource Efficiency Computational cost and
optimization

Error Rate .
Frequency of incorrect
decisions

Scalability Ability to handle increasing
complexity

5.5. Analysis Framework

An evaluation framework is employed for assessing each
approach along three criteria:

e  Performance Impact:
e Enhancement of accuracy
e Efficiency of operations

Feasibility of Operations:

Ease of execution
Infrastructure needs

Risk/Complexity:

Safety issues
Unpredictability of the system

A scorecard is developed for each Agentic Al strategy to
determine:

e  High-Impact/Low-Complexity strategies (Quick Wins)

e High-Impact/High-Complexity strategies (Advanced
Strategies)
5.6. Validation

The research findings are verified by:

e Verifying through different sources
e  Comparing findings from various case studies
e  Correlating with current developments in Al (by 2026)

Through triangulation, conclusions can be drawn accurately,
objectively, and in a timely manner.

6. Results and Analysis

The analysis of agentic Al systems shows that the use of
autonomous agents leads to high levels of productivity,
efficiency of decisions, and automation. In various experiments
and case studies, the efficiency of agentic Al systems is shown
to be at a higher level than traditional AI systems. The
efficiency of agentic Al systems varies between 25% and 55%.
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It can be seen that the efficiency of agentic Al systems depends
greatly on their architecture and method of control and the

6.3. Comparative Analysis

6.2. System Performance Evaluation

From analysis based on evaluation metrics, we can derive the
following conclusions:

Task Completion Rate: Up to 50% increase in structured
environments

Completion Time: 20-35% reduction owing to automation
Error Rate: Lowered through feedback loops but rises in
complex chains
Scalability: Multi-agent systems excel in managing complex
processes

Agentic systems with feedback systems always beat agentic
systems that lack adaptive learning capabilities.

quality of training data used for training algorithms.
Feature Traditional Al Agentic Al
6.1.Strategy Effectiveness
The effectiveness of different Agentic Al strategies varies Decision Making | Reactive Autonomous
based on their complexity and implementation approach.
Strategy Performance | Implementation | Complexity || 12k Handling Single Step Multi-step
Gain
Adaptability Limited Hight
Task 30-40% 1-2 weeks
Planning Low H :
uman High Low
Agents Dependency
Memory- 35-45% 2-3 weeks Medium
Enhanced Efficiency Moderate High
Agents
6.4. Key Findings
Tool- 40-50% 2-4 weeks .
Medium
Integrated e Self-reliance enhances efficiency, although it demands
Agents good control systems.
e Planners + Recorders + Tools = Optimum working
Multi- 50-55% High formula.
Agent 3-6 weeks e  Multiple agents have a high degree of scalability and
Systems cooperation.
e  The feedback process is vital for minimizing mistakes.

e Complex systems can decrease reliability when not well-
managed.

6.5 Challenges Observed

However, despite good results, several problems have been
observed:

Propagating Errors: Any errors in early processes will affect the

entire process
Expensive Computation: The continuous inference process
costs much computational power
Coordination  Problems: Multi-agent  processes need
coordination

Trust and Reliability: Users may not fully trust the process

About 35-45% of applications experience initial failures
because of bad designs or lack of protection.

4.6 Interpretation of Results

This research indicates that an Agentic Al system performs
optimally if:

e  Built using a modular design
e Has a feedback and monitoring system
e  Operates in an organized but dynamic environment

Companies which follow the incremental implementation
process (simple first, then complex) have been found more
successful than companies using the latter strategy.
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