




ML.NET Complete Syllabus

Module 1: C# Programming
Basics

Syntax, variables, constants, data types
Operators & control flow (loops, if-else, switch)

Methods
Parameters (value, ref, out, optional)
Method overloading

Object-Oriented Programming
Classes & objects
Inheritance, polymorphism, encapsulation, abstraction
Interfaces & abstract classes

Advanced C#
Delegates, events & lambda expressions
Exception handling
Collections & generics
LINQ queries & method syntax

Asynchronous Programming
Async & Await
Multithreading & Task Parallel Library

File Handling & Reflection
Reading/writing files
Reflection API & attributes
Extension methods

 Module 2: Introduction to ML.NET
What is ML.NET?
Why ML.NET for .NET Developers
ML.NET vs Python ML Frameworks (Scikit-Learn, TensorFlow)
Machine Learning Basics (Supervised, Unsupervised, Evaluation Metrics)
ML.NET Architecture & Components
Overview of ML.NET Model Builder & CLI



 Environment Setup
Installing Visual Studio / VS Code
Adding ML.NET NuGet Packages
Understanding MLContext
Working with IDataView
Loading Dataset (CSV, JSON, Database)

Module 3: Data Processing & Transformation
Data Loading Pipelines
Data Cleaning (Missing Values, Outliers)
Encoding Categorical Data
Normalization & Scaling
Splitting Data: Train, Test, Validation
Feature Engineering in ML.NET
Working with Transformers & Estimators
Saving & Loading Data Pipelines

Module 4: Regression Models
Linear Regression
FastTree Regression
LightGBM Regression
SDCA Regression
Performance Metrics: R², MAE, RMSE
Real Project: Predict House Price / Salary Prediction

Module 5: Classification Models
Binary Classification
Multi-Class Classification
Algorithms:

Logistic Regression
LightGBM
FastForest
SDCA

Metrics: Accuracy, Precision, Recall, F1 Score
Real Project: Loan Approval Prediction / Spam Detection



Module 6: Clustering
K-Means in ML.NET
Unsupervised Learning Concepts
Selecting Number of Clusters
Real Project: Customer Segmentation Model

Module 7: Recommendations & Ranking
Matrix Factorization
Collaborative Filtering
Product Recommendation System
Movie Recommendation System (End-to-End)

Module 8: Natural Language Processing (NLP)
Text Data Preprocessing
Stemming, Lemmatization
Featurization: TF-IDF
Binary/Text Classification
Sentiment Analysis
Real Project: Review Classification (Positive/Negative)

Module 9: Computer Vision with ML.NET
Image Classification via Model Builder
Training with TensorFlow Models
Object Detection Basics
Real Project: Image Recognition App (C# + ML.NET)

Module 10: Time-Series Forecasting
Forecasting Tasks
SSA (Singular Spectrum Analysis) in ML.NET
Load Forecasting / Sales Prediction
Anomaly Detection



Module 11: Model Training & Tuning
Hyperparameter Tuning (AutoML)
Cross Validation
Avoiding Underfitting/Overfitting
Best Practices for Higher Accuracy

Module 12: Model Deployment
Saving/Loading .zip ML Models
Consuming Models in:

ASP.NET Core API
WPF / WinForms
Console App

Deployment to Azure App Service
Real-Time Prediction APIs

 Module 13: ML.NET Model Builder (GUI Tool)
Classification
Value Prediction
Recommendation
Image Classification
AutoML Experiments

Module 14: Capstone Projects (4–5 Real-World Projects)
1.Sales/Revenue Forecasting App (Time Series)
2.Spam & Chat Classification (NLP)
3.Customer Churn Prediction (Classification)
4.Product Recommendation System
5.Image Classifier for Products/Objects

Each project includes:
 ✔ Dataset
 ✔ Training & Evaluation
 ✔ Integration with ASP.NET / Desktop App
 ✔ Deployment



Module 15: AI Tools for Developers
Introduction to AI-powered development & productivity
GitHub Copilot, ChatGPT, TabNine for coding assistance
AI tools for UI/UX (Figma AI, Uizard, Locofy)
AI for API & backend (API docs, query optimization)
AI-driven testing & bug detection (CodiumAI, Testim)
Azure OpenAI & AI in DevOps (monitoring, CI/CD automation)
AI productivity tools (Notion AI, Otter.ai, resume builders)
Mini Project – Using AI tools for coding, testing & deployment








