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Artificial intelligence (AI) is one of the 
most groundbreaking technologies 
of our time, influencing every aspect 
of our lives. 

From algorithms that accelerate diagnostic 
processes in healthcare to personal assistant 
applications that alleviate daily workloads, AI 
is ubiquitous. 

Its impact spans across various fields, 
including cinema, healthcare, and education. 
But what exactly does this technology, which 
we define as artificial intelligence, signify, 
and how has it evolved? Let us delve deeper 
into the definitions and fundamental 
principles of this field.

Introduction



The history of artificial intelligence began 
in the 1940s, with the laying of the 
foundations of computer science. Alan 
Turing’s famous question, “Can machines 
think?” and his development of the Turing 
Test laid the theoretical groundwork for AI. 

In 1956, at the Dartmouth Conference, a 
presentation by John McCarthy, Marvin L. Minsky, 
Nathaniel Rochester, and Claude E. Shannon 
introduced the term “artificial intelligence” into the 
literature. 
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John McCarthy defined AI as “the science and 
engineering of making intelligent machines, 
especially intelligent computer programs,” and 
became one of the pioneers of the field 
(Alpaydın, 2013).

From the 1960s onward, AI research focused on 
expert systems, knowledge representation, and 
problem-solving. By the 1980s, the development of 
learning systems gained momentum. 

Today, technological advancements such as deep 
learning and big data analytics have made AI an 
integral part of our daily lives. McCarthy (2004, p.7) 
described intelligence as “a computational part of 
the ability to achieve goals in the world. 

Varying kinds and degrees of intelligence occur in 
people, many animals, and some machines.
” Similarly, Russell and Norvig (2020) define AI as “a 
system that perceives its environment and takes 
actions that maximize its chances of achieving its 
goals.”



AI agents are software systems capable 
of making independent decisions, 
learning, and taking actions in specific 
environments. 

Fundamentally, they gather information from their 
surroundings, analyze this data to make decisions, 
and execute physical or digital actions based on 
the results. AI agents provide significant benefits 
in all fields.
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Environment and Goals: The complexity of 
the environment (diversity, multi-stakeholder 
structures, long-term goals, unexpected 
changes) and the ability to adapt to these 
conditions determine the agent's agentic nature.

1.

Agents are defined as entities that perceive their 
environment and act based on that perception. In 
the era of Large Language Models (LLMs), this term 
has taken on a narrower meaning. For example, a 
thermostat could traditionally be considered an 
agent. However, for more complex systems to be 
recognized as agents, certain factors must be 
considered:
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User Interface and Control: Systems capable 
of receiving instructions in natural language 
and acting on behalf of the user enhance the 
degree of agentic behavior.

System Design: Design patterns such as tool 
use (web search, programming), planning 
(sub-goal decomposition, reflection), and 
dynamic control flow are essential features of 
agentic systems.

2.

3.

Key Elements of the AI Agents 
Ecosystem

Data Collection and Analysis Capabilities: 
Essential for effective decision-making and 
learning by agents.

Advanced Communication Protocols: 
Enable agents to communicate effectively with 
each other and with humans.

Rapid Decision-Making Mechanisms:
Crucial for dynamic and complex environments.



Types of AI Agents

Autonomous AI Agents: Agents capable of 
independent decision-making, such as 
autonomous vehicles and robotic systems.

Assistive AI Agents: Agents that provide 
information and are task-focused, such as 
virtual assistants (e.g., Alexa, Google 
Assistant).

Interactive AI Agents: Agents engaged in 
social interactions, such as therapeutic 
chatbots.

Collaborative AI Agents: Agents collaborating 
with humans or other agents in teamwork.

Specialized AI Agents: Agents specialized in a 
particular field, such as medical AI systems or 
trading algorithms.
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Components of the AI Agents 
Ecosystem

Data Collection Tools: Sensors, IoT devices, 
and databases gather data from various 
sources. This data serves as the fundamental 
input for AI agents to understand 
environmental conditions.

Computing Systems: Process and analyze 
the collected data. Cloud computing 
infrastructures significantly contribute to the 
efficient operation of these systems.

Algorithms: Manage inference, learning, and 
decision-making processes. Machine learning 
algorithms often lie at the heart of these 
processes.

User Interfaces: Interact with end users and 
gather feedback. Voice assistants are an 
example of such interfaces.



Working Principles of AI Agents

Perception: Gathering data from the 
environment. This is a critical step for AI agents 
to evaluate the current state.

Inference: Analyzing collected data and 
generating decisions. Machine learning and 
statistical analysis methods are utilized in this 
process.

Action: Implementing and optimizing 
decisions. This principle applies to both physi-
cal robots and software agents.



AIOS provides the infrastructure required for AI 
agents to operate. It performs functions such as 
data processing, resource management, and 
system integration.
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Types of AI Agents

Healthcare: Disease diagnosis and treatment 
planning.

Education: Personalized learning systems.
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Finance: Risk analysis and algorithmic trading.

Transportation: Autonomous vehicles and 
traffic optimization.

3.

4.
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Machine Learning and Deep Learning: AI 
agents use machine learning and deep learning 
algorithms to analyze data and solve complex 
problems. These algorithms combine 
supervised and unsupervised learning 
techniques to deliver effective solutions.

Natural Language Processing (NLP) and 
Speech Recognition: These technologies 
enable more effective and understandable 
communication with humans. For example, 
virtual assistants use NLP to understand and 
respond to user commands.



Computing and Cloud Technologies: 
Cloud-based infrastructures provide a powerful 
platform for processing large datasets. This 
reduces infrastructure burdens for companies 
and increases flexibility.

Image Recognition and Computer Vision: 
This technology is used for processing visual 
data, particularly in security and medical 
applications. Facial recognition systems 
enhance security applications, while early 
detection plays a critical role in the medical 
field.
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Advantages

Increased Efficiency: Automating operational 
processes saves time and costs. For instance, 
AI agents used in production lines optimize 
quality control processes by reducing error 
rates.

Big Data Analysis: AI agents analyze large 
datasets to support decision-making 
processes.  



Potential Risks and Challenges

Data Security and Privacy: The collection and 
processing of sensitive data can increase 
vulnerabilities in data security. Especially the 
loss of control over users' personal information 
may lead to violations of individual rights.

Ethical Issues: Lack of transparency in AI 
decision-making processes, widespread use of 
biased algorithms, and risks of discrimination 
can pose ethical problems. This situation may 
contribute to deepening social inequalities.

They offer effective solutions across a wide 
range, from marketing campaigns to medical 
diagnostics.

Personalized Experiences: AI agents analyze 
data to understand user needs and personalize 
services. For example, e-commerce platforms 
offer customized product recommendations to 
users.



Impact on the Workforce: Accelerating 
automation processes through AI may lead to 
job losses in certain sectors. Individuals 
working in low-skilled jobs may be adversely 
affected by this transformation.

Social Impacts: The misuse of AI can result in 
negative consequences such as the spread of 
fake news or societal polarization. Additionally, 
inequalities in the accessibility of technology 
may increase the digital divide.
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Energy Savings: AI agents can help develop 
smart systems that optimize energy 
consumption. For example, energy 
management systems reduce waste and 
ensure more sustainable energy use.

Environmental Monitoring: AI can be used to 
monitor environmental factors such as air 
quality and water pollution, identifying harmful 
elements to nature. 

AI agents can play a critical role in achieving 
sustainability goals. Some notable points in this 
context include:



This enhances the effectiveness of 
environmental protection policies.

Contributions to Green Technologies: 
AI agents offer innovative solutions that reduce 
the carbon footprint. For instance, they can 
optimize routes in logistics to reduce fuel 
consumption or enable more efficient use of 
renewable energy sources.

Conclusion

Artificial intelligence (AI) has become an 
indispensable part of our lives with advancing 
technology. From its historical development to 
current applications, AI offers solutions that 
simplify human life, accelerate business processes, 
and increase efficiency. 

This journey, initiated by Alan Turing, has evolved 
further with advanced technologies such as deep 
learning, big data analytics, and natural language 
processing, reaching a broad range of applications.

These features demonstrate that AI agents are not 
just technological tools but also actors 
contributing to environmental sustainability.



AI Agents, with their capabilities to perceive their 
environments, make decisions, and take actions, 
stand out as one of the most significant 
components of artificial intelligence. While 
providing substantial benefits in various areas such 
as health, education, transportation, and 
sustainability, they also bring challenges such as 
data security, ethical issues, and impacts on the 
workforce. In this context, the effective and 
responsible use of AI technologies plays a crucial 
role in enhancing societal benefits.

In the future, AI is expected to gain importance not 
only as a technological tool but also as an ethical 
and environmental asset, offering solutions that 
support energy efficiency, environmental 
sustainability, and social justice. 

For this, multi-stakeholder collaboration, 
transparency, and continuous innovation will be 
fundamental elements in increasing the positive 
contributions of AI to society. By responsibly 
directing the potential of AI, it is possible to use it 
as a powerful tool to address the challenges of both 
today and tomorrow.
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