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Executive Summary

This curriculum offers a comprehensive learning path for developing Al data agents, focusing on their role
in Al systems, data collection, preprocessing, and machine learning. The program covers both theoretical
foundations and hands-on applications using no-code platforms to build Al models. Learners will explore
the architecture, ethical considerations, and practical implementations of Al data agents across various
industries such as healthcare, agriculture, and retail. Through a series of modules and a capstone project,
participants will gain the skills needed to create and deploy intelligent, autonomous data agents capable

of making real-time decisions in dynamic environments.

Course Prerequisites
Familiarity with data handling, including collection, cleaning, and preprocessing (beneficial but not mandatory).
No prior coding experience required (hands-on with no-code tools).
Basic knowledge of data science, algorithms, and decision-making principles (recommmended).

Suitable for professionals or enthusiasts looking to expand their knowledge in Al agent technology and data-driven
decision-making.

Introduction to Al Agents

1.1 What is an Al Agent?

1.1.1 Defining Traits of Agentic Al: Agentic Al systems autonomously perceive, reason, and act to achieve goals,
equipped with sensors, decision-making models, and actuators, enabling them to adapt and function with minimal
human intervention.

1.2 Components of Al Agents

1.2.1 Sensors (Perception Mechanism)
Sensors enable Al agents to gather data from their environment, such as temperature, motion, or visual inputs,
acting as the agent’s eyes and ears to make informed decisions.

1.2.2 Reasoning Unit (Decision-Making System)
The reasoning unit processes data from sensors and applies logic or learned models to make decisions, guiding the
agent's behavior based on its understanding of the environment.

1.2.3 Actuators (Action Execution Mechanism)
Actuators enable Al agents to perform physical actions, such as moving, speaking, or manipulating objects,
translating decisions into tangible outputs in the real world.

1.2.4 Extended Components of Advanced Agents
Advanced agents may include memory, learning capabilities, and communication systems, allowing them to adapt,
collaborate, and make more complex decisions in dynamic environments.



1.3 Types of Al Agents

¢ 13.1 Simple Reflex Agents
Simple reflex agents follow pre-defined rules to act based on current environmental stimuli, making decisions
without memory of past states, suitable for straightforward tasks.

¢ 1.3.2 Model-Based Reflex Agents
Model-based reflex agents maintain an internal model of the world, enabling them to use past experiences to make
better decisions and handle a wider range of situations.

* 13.3 Goal-Based Agents
Goal-based agents operate with specific objectives in mind, using search and planning techniques to make
decisions that align with achieving long-term goals.

¢ 13.5 Architectures of Al Agents
Al agent architectures define the system’s structure, combining sensory inputs, decision-making, and actions in a
coherent way to support intelligent behavior and goal-directed actions.

¢ 1.3.6 Reactive Architecture
Reactive architecture enables Al agents to act immediately in response to stimuli, without relying on internal
models, allowing for fast, adaptive responses in real-time situations.

¢ 1.3.7 Deliberative Architecture
Deliberative architecture involves reasoning and planning, where the agent analyzes data, makes predictions, and
plans actions to achieve long-term goals, typically requiring more computational resources.

¢ 1.3.8 Hybrid Architecture
Hybrid architecture combines reactive and deliberative approaches, enabling Al agents to react quickly to
immediate stimuli while also considering future goals through thoughtful deliberation.

¢ 1.3.9 Real-World Applications of Al Agents
Al agents are applied in various sectors like healthcare, logistics, and customer service, automating decision-making,
improving efficiency, and offering personalized solutions based on real-time data.

¢ 1.3.10 Healthcare
In healthcare, Al agents assist in diagnosis, treatment recommendations, and monitoring patient health, improving
efficiency, accuracy, and patient care in clinical environments.

¢ 1.3.11 Agriculture
Al agents in agriculture monitor crops, optimize irrigation, predict weather patterns, and assist in pest control,
enhancing productivity and resource efficiency in farming operations.

¢ 1.3.12 Education
Al agents in education personalize learning, provide feedback, and assist in curriculum design, helping educators
deliver tailored content and enhancing student learning outcomes.

¢ 1.3.13 Retail and E-Commerce
Al agents in retail automate inventory management, recommend products, and personalize customer experiences,
driving sales and improving operational efficiency in e-commmerce platforms.

¢ 13.14 Transportation and Autonomous Vehicles
Al agents in transportation optimize routes, manage traffic systems, and drive autonomous vehicles, enhancing
safety, efficiency, and reducing human error in transportation networks.

¢ 1.3.15 Summary and Future Scope

Al agents are revolutionizing industries by automating tasks and making intelligent decisions. As technology
advances, these agents will become more autonomous, efficient, and integrated into everyday life.

1.4 Hands-on: No-Code Al and Machine Learning Models for Data Agents

This section guides learners in using no-code platforms to create Al models for data agents, enabling users
to build and deploy Al-powered solutions without writing traditional code.



Data Agents and Their Role in Al Systems

2.1 Al Data Agents

Al Data Agents are autonomous systems that gather, process, analyze, and act on data. These agents use machine
learning and decision-making models to perform tasks in dynamic environments.

2.2 Al vs. Al Data Agent

While Al refers to systems mimicking human intelligence, Al Data Agents are specialized in autonomously collecting,
processing, and utilizing data to make real-time decisions without human intervention.

2.3 Components of Al Data Agents

Al Data Agents are composed of data collection mechanisms (sensors), processing units (reasoning systems), and
execution mechanisms (actuators), working together to autonomously gather insights and take action.

2.4 Types of Al Data Agents

Al Data Agents vary in design, including reactive agents for real-time responses, goal-based agents for achieving
specific objectives, and utility-based agents that optimize actions based on preferences.

2.5 Existing Al Data Agents in Trend

Currently, Al Data Agents are trending in industries like healthcare, retail, and agriculture, where they automate data
analysis, provide personalized insights, and optimize decision-making processes in real-time.

Data Collection and Acquisition for Al Data Agents

3.1 Steps in Al Data Collection- Structure & Pan

3.1.1 Planning and Need Identification

Planning and identifying data needs involves defining the specific data required for Al projects, determining data
sources, and ensuring the data aligns with project objectives to meet expected outcomes.

3.1.2 Design and Preparation

Design and preparation involve selecting appropriate tools, creating data pipelines, and defining protocols for data
collection, ensuring the process is structured and scalable for efficient data handling.

3.1.3 Quality Assurance (QA) in Al Data Collection
Quality assurance ensures that collected data is accurate, consistent, and reliable by implementing validation
checks, data cleaning, and verification processes, essential for building trustworthy Al models.

3.1.4 Storing the Data

Data storage involves securing and organizing data in databases or cloud systems, ensuring easy access for future
analysis and complying with data retention and privacy regulations.
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3.1.5 Process Documentation
Process documentation tracks the data collection procedure, including tools, techniques, and workflows used,
providing transparency, ensuring reproducibility, and aiding future modifications or audits.

3.1.6 Annotation of the Data
Data annotation adds labels to raw data, such as categorizing images or classifying text, enabling Al models to learn
and make accurate predictions from structured and labeled datasets.

3.2 Methods Of Data Collection

3.2.1 Real-Time Data Streaming
Real-time data streaming involves continuously collecting and processing data from live sources, enabling Al
systems to make instant, dynamic decisions based on up-to-the-minute information.

3.2.2 Batch Data Collection
Batch data collection involves gathering large volumes of data at scheduled intervals, ideal for situations where real-
time analysis isn't required but periodic insights are needed for decision-making.

3.2.3 API-Based Data Acquisition
API-based data acquisition uses external APIs to pull structured data from remote sources, providing a flexible and
scalable method to integrate diverse data streams into Al models.

Module 4

Data Pre-processing and Feature Engineering

4.1 Data Cleaning and Transformation

[ ]

Data cleaning and transformation involves removing inconsistencies, handling missing values, and converting data
into a structured format, ensuring it is accurate, reliable, and ready for analysis in machine learning models.

4.2 Feature Engineering for Al Models

.

Feature engineering involves creating, selecting, or modifying data features to improve model performance. It
enables Al models to capture meaningful patterns, making them more efficient at predictions and classifications.

4.2.1 Feature Selection Technique
Feature selection identifies and selects the most relevant features for a model, reducing complexity and enhancing
performance by removing redundant or irrelevant features that don't contribute to the prediction task.

4.2.2 Feature Extraction

Feature extraction involves transforming raw data into a set of meaningful features, helping to reduce
dimensionality while preserving essential information, making the data more useful for machine learning
algorithms.

4.2.3 Dimensionality Reduction

Dimensionality reduction techniques like PCA simplify datasets by reducing the number of variables, retaining most
of the important information while decreasing computational complexity for faster model training and improved
accuracy.

4.2.4 Encoding Techniques
Encoding techniques convert categorical data into numerical formats, such as one-hot encoding or label encoding,
making the data compatible with machine learning models and enabling algorithms to process diverse input types.



¢ 4.2,5 Binning and Bucketing
Binning or bucketing involves grouping continuous data into discrete intervals or categories, which simplifies data
analysis, enhances model interpretability, and helps handle outliers or noise more effectively.

¢ 4.2.6 Feature Transformation Techniques
Feature transformation techniques, such as normalization or scaling, adjust the range or distribution of data
features, ensuring they are in a suitable form for model training, improving model performance and stability.

+ 4.2.7 Feature Engineering for Specific Domains
Domain-specific feature engineering tailors data preprocessing techniques to unique industry needs, such as
healthcare, finance, or retail, ensuring that Al models capture critical features specific to those fields for better
insights.

4.3 No-Code Al Data Agent for Preprocessing & Feature Engineering

» No-code Al tools enable users to build data agents that automate preprocessing and feature engineering tasks
without writing code, making machine learning accessible to non-technical users while ensuring efficient data
handling.

Al and Machine Learning Models for Data Agents

5.1 Introduction to Machine Learning Models for Data Agents

+ 5.1.1 Overview of Machine Learning for Al Data Agents
Machine learning empowers Al data agents to autonomously learn from data, adapt to new patterns, and make
decisions without explicit programming, enhancing their ability to handle complex tasks.

+ 5.1.2 Types of Machine Learning in Data Agents
Al data agents use supervised, unsupervised, and reinforcement learning to classify data, detect anomalies, optimize
actions, and improve performance based on feedback from the environment or data.

» 5.1.3 Decision Trees for Al Data Agents
Decision trees are simple, interpretable models used by Al agents for classification tasks. They break data into
decision nodes, making transparent, rule-based decisions and handling both categorical and continuous variables.

+ 5.1.4 Regression Models in Al Data Agents
Regression models predict continuous values, enabling Al agents to forecast trends, such as temperature or sales,
and adjust actions based on quantitative predictions, enhancing decision-making in various domains.

+ 5.1.5 Clustering Algorithms in Al Data Agents
Clustering algorithms, such as K-Means, allow Al data agents to group similar data points together, helping identify
patterns, segment populations, and detect anomalies without needing labeled training data.

+ 5.1.6 Choosing the Right ML Algorithm for Your Al Data Agent
Selecting the optimal machine learning algorithm depends on the task, data type, and system constraints, ensuring
Al agents are effective at prediction, classification, or optimization tasks within their environment.



5.2 Model Selection and Training

+ 5.2.1 Model Selection in Al Data Agents
Model selection involves choosing the best algorithm for the task, considering factors like data type, task complexity,
interpretability, and computational constraints to ensure efficient Al agent performance.

« 5.2.2 Data Preparation and Evaluation Metrics
Data preparation involves cleaning, transforming, and splitting data for training. Evaluation metrics assess model
performance, such as accuracy, precision, recall, or F1 score, ensuring effective decision-making by Al agents.

+ 5.2.3 Random Forest in Al Data Agents
Random Forest is an ensemble method using multiple decision trees to improve prediction accuracy and reduce
overfitting, ideal for handling complex, high-dimensional data in Al data agents.

s 5.2.4 XGBoost and Gradient Boosting in Al Data Agents
XGBoost and Gradient Boosting are powerful boosting techniques that combine weak models to enhance
performance, making them ideal for tasks requiring high accuracy in Al data agents, especially with complex
datasets.

« 5.2.5 Neural Networks for Deep Intelligence in Al Data Agents
Neural networks are essential for deep learning tasks, enabling Al data agents to identify complex patterns in
unstructured data like images or text, improving intelligence and adaptability in real-world environments.

« 5.2.6 Hyperparameter Tuning and Optimization in Al Data Agents
Hyperparameter tuning optimizes the performance of machine learning models by adjusting parameters such as
learning rate, tree depth, or batch size, improving model accuracy and efficiency for Al agents.

5.3 Hands on: No-Code Al and Machine Learning Models for Data Agents

e This hands-on section introduces no-code platforms, enabling users to build Al data agents using drag-and-drop
interfaces, simplifying model creation, training, and deployment without needing to write traditional code.

Module 6

Al in Compliance & Ethics

6.1 Ethical Considerations in Al Data Agents

s 6.1.1Key Ethical Issues
Key ethical issues in Al data agents include autonomy, fairness, accountability, transparency, and ensuring these
systems make decisions that align with societal values and human rights.

+ 6.1.2 Broader Ethical Principles in Al Data Agents
Broader ethical principles like respect for persons, beneficence, non-maleficence, and justice guide Al data agents,
ensuring they promote the common good, avoid harm, and respect human dignity.

+ 6.1.3 Fair Al Data Agents
Fairness in Al data agents ensures that decisions are unbiased, equitable, and transparent, addressing concerns like
discrimination and ensuring that all demographic groups receive fair treatment and outcomes.

¢ 6.1.4 Accountability
Accountability in Al data agents involves establishing clear responsibility for actions taken by the system, ensuring
transparency, traceability, and mechanisms for rectifying errors or harmful outcomes.



+ 6.1.5 Risk of Bias and Its Impact
Bias in Al data agents can lead to unfair or discriminatory outcomes. Identifying, measuring, and mitigating bias is
crucial for ensuring fairness, especially when making high-impact decisions like hiring or healthcare.

+ 6.1.6 Ethical Frameworks and Standards
Ethical frameworks and standards, like IEEE guidelines and EU Al regulations, provide a structured approach to
ensure Al systems are developed and deployed in alignment with human rights and social values.

6.2 Security and Privacy Concerns

* 6.2.1 Security of Al Data Agents
Al data agents face cybersecurity risks such as data breaches, adversarial attacks, and model theft. Robust security
measures are necessary to protect sensitive data and ensure agent integrity.

¢ 6.2.2 Privacy Risks
Privacy risks in Al data agents arise from unauthorized data use, re-identification of anonymized data, and potential
breaches, emphasizing the need for strong data protection and privacy controls.

¢ 6.2.3 Legal and Regulatory Compliance
Al data agents must comply with data protection laws like GDPR and CCPA, ensuring legal standards are met in
data collection, processing, and user rights to prevent legal and reputational risks.

¢ 6.2.4 Ethical Data Handling and User Consent
Ethical data handling requires informed consent, user control, and transparency regarding how personal data is
collected, used, and stored, ensuring that user rights are respected and privacy is upheld.

Module 7

Capstone Project

7.1 Problem Statement

+ 7.1.1 Module Objective
The objective is to build an Al data agent that autonomously collects weather data, processes it, trains a model, and
makes real-time predictions, demonstrating the full lifecycle of an Al system.

+ 7.1.2 Real-World Use Case Justification
The weather-based Al agent is useful in multiple industries, such as agriculture for irrigation planning, retail for
weather-based product recommendations, and logistics for adjusting safety protocols during adverse weather.

s 7.1.3 System Overview: The Weather-Based Al Data Agent
The system fetches real-time weather data via an API, processes it through a trained model, and generates
actionable recommendations, demonstrating a complete agent lifecycle from data collection to decision-making.

» 7.1.4 Tools and Platforms Used
Tools like Python, OpenWeatherMap API, Scikit-learn, and Google Colab are used to build the weather agent,
offering easy access to real-time data, machine learning, and model deployment.

+ 7.1.5 Learning Highlights
Participants will learn how to integrate real-time data streams, build and train models, automate predictions, and
design intelligent agents, applicable across various domains like finance, healthcare, and more.



» 7.1.6 Bonus: Why This Agent Is “Intelligent”
This agent is "intelligent" because it uses data-driven, autonomous decision-making, adapting based on real-time
inputs, rather than relying on predefined rules, making it capable of providing dynamic recommendations.

7.2 Practical Implementation

« '7.2.1 Real-Time Weather Data Collection (API Integration)
The agent collects real-time weather data fromm OpenWeatherMap API based on user input, simulating a sensory
input system that provides timely, relevant data for decision-making in Al models.

« '7.2.2 Dataset Creation and Label Encoding
A sample labeled dataset is created for training, encoding weather conditions and corresponding actions, which
allows the model to predict recommendations like “Wear Jacket” or “Carry Umbrella.”

« 7.2.3 Model Training and Saving
A decision tree classifier is used to train the model on weather data, enabling the agent to make accurate
predictions. The trained model is saved for future use and real-time predictions.

» 7.2.4 Al Agent Prediction Logic
The agent uses the trained model to predict actions based on real-time data (temperature, humidity, weather
condition), providing users with actionable recommendations like "Wear Cap" or "Carry Umbrella."

s '7.2.5 Real-Time Input and Custom City Support
Users input a city name, and the agent fetches live weather data for that location, ensuring dynamic, location-
specific recommmendations based on current conditions, improving the agent's adaptability.

* '7.2.6 Simulating Autonomous Behaviour
The agent autonomously monitors weather conditions at scheduled intervals, continually processing new data and
providing real-time suggestions, simulating autonomous behavior for continuous decision-making.

7.3 Evaluation and Optimization

« 7.3.1 Importance of Evaluation
Evaluation ensures the model's performance, checks if it generalizes well on unseen data, and measures reliability. It
helps identify areas for improvement and optimizes Al agents for better results.

» 7.3.2 Model Behaviour Observation
Model behavior observation focuses on output diversity, error cases, and repeatability to understand how well the
model predicts across varied weather inputs, ensuring consistent and reliable performance.

* '7.3.3 Manual Validation
Manual validation involves verifying predictions against expected outcomes, helping ensure that the agent's
recommendations align with real-world conditions, especially with small datasets or simple models.

* 7.3.4 Common Challenges in Al Agent Evaluation
Challenges include limited data, ambiguous inputs, overfitting, and underrepresented classes. These affect the
model’s ability to generalize and produce accurate, consistent results across different conditions.

« '7.3.5 Optimization Strategies
Optimization strategies focus on improving data quality, model accuracy, and agent logic by increasing dataset size,
using ensemble models, and tuning hyperparameters for better performance and reliability.

« 7.3.6 Future Enhancements
Future enhancements include multilingual outputs, emotion-aware suggestions, and multi-agent systems that
could provide even more personalized and dynamic recommendations based on multiple factors.

» 7.3.7 Real-World Applications
Real-world applications span industries such as agriculture, smart cities, education, retail, and logistics, where Al
agents optimize decision-making based on real-time weather and environmental conditions.



7.4 No-Code Al and Machine Learning Models for Data Agents

+ 7.4.1 Problem Statement
The project aims to explore no-code automation by using Al agents to analyze employee records and generate
insights like identifying top earners and clustering employees by salary, all without traditional coding.

s 7.4.2 Tools Used
Tools like n8n.io (a no-code platform), Google Sheets, and GPT-powered Al are used to create workflows that
automatically read, process, and analyze employee data, providing insights without needing code.

+ 7.4.3 Workflow Architecture
The workflow architecture involves using n8n.io to connect Google Sheets for data storage, process the data with
GPT-powered Al, and return results like identifying the top earners and salary-based clusters.

e 7.4.4 Implementation in Detailed Manner
The implementation guides users through creating a workflow on n8n.io, connecting data sources, adding
processing steps for feature engineering, and using Al models for clustering and classification.

+ 7.4.5 Step 1: Visit the n8n Website
Users begin by signing up for n8n.io, creating a workspace to design automation workflows, allowing them to set up
the environment for data processing and Al integration.

o 7.4.6 Step 2: Create a New Workflow
In this step, users create a new workflow named "Al-Powered Employee Salary Insights," setting the foundation for
connecting tools, processing data, and running Al models without writing any code.

e '7.4.7 Step 3: Add Manual Trigger Node
A manual trigger node is added to start the workflow when required, enabling users to test and run the workflow to
ensure it functions as expected before automation.

¢ 7.4.8 Step 4: Read Data from Google Sheets
The workflow integrates Google Sheets to fetch employee records, using authentication to access and read the
required data columns, forming the basis for salary analysis and clustering.

* 7.4.9 Step 5: Add the Code Node (for Feature Engineering)
A code node is introduced to process the data, implementing logic for salary classification, clustering employees into
low, mid, or high salary groups, and preparing data for Al analysis.

+ 7.4.10 Step 6: Add the Al Agent Node
The Al Agent node is added to the workflow to process the data, sending it to GPT-powered Al for tasks like
identifying the highest salary and generating plain-English summaries.

e 7.4.12 Step 8: Add Markdown Node (Optional)
An optional markdown node is added to format Al-generated outputs into clean HTML, improving readability and
presentation of results for end users interacting with the workflow.

¢ 7.4.11Step 7: Add the OpenAl Chat Model
This step integrates OpenAl's chat model (e.g., GPT-3.5 or GPT-4) into the workflow, enabling natural language
processing to interpret and respond to the processed employee data automatically.
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