
 

Course Syllabus: AI Application Developer 
Course Title: AI Application Development: From Code to Deployment 

Target Audience: This course is for aspiring software developers, existing developers, and 
engineers who want to specialize in building AI-driven applications. A solid foundation in 
programming (preferably Python) is a key prerequisite. 

Course Level: A comprehensive program that starts at an intermediate developer level and 
progresses to an expert level. 

Duration: 12 Weeks (with a project-based approach) 

Course Description: 

This curriculum is a hands-on journey into the world of AI application development. Unlike a 
traditional data science course, the focus is on the engineering side of AI: integrating 
machine learning models into robust, scalable, and user-friendly software. You will learn to 
work with data, train models, and, most importantly, deploy them as part of a complete 
application, from web interfaces to mobile apps. By the end, you will have a portfolio of 
projects demonstrating your ability to build production-ready AI systems. 

 
Learning Objectives 
Upon successful completion of this course, students will be able to: 

●​ Build a strong foundation in the Python ecosystem for AI development. 
●​ Design and implement machine learning models for various applications. 
●​ Master the use of AI frameworks and libraries like TensorFlow, PyTorch, and 

scikit-learn. 
●​ Integrate AI models into software applications using APIs and web frameworks. 
●​ Develop and deploy AI applications on cloud platforms using MLOps principles. 
●​ Apply specialized AI techniques in fields like Computer Vision and Natural Language 

Processing. 
●​ Understand and address the ethical considerations and best practices for responsible 

AI development. 
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Course Structure: A Step-by-Step Learning Path 
Part 1: Foundational Development & Machine Learning (Weeks 1-4) 

This section builds the core skills required for any AI developer: robust programming, data 
handling, and fundamental machine learning concepts. 

Week 1: Python for AI & Data Handling 

●​ Advanced Python concepts: decorators, generators, and object-oriented 
programming. 

●​ Setting up a professional development environment (virtual environments, IDEs). 
●​ Introduction to data manipulation with NumPy and Pandas. 
●​ Data cleaning, preprocessing, and exploratory data analysis (EDA). 
●​ Hands-on Lab: Use Python to clean and analyze a real-world dataset. 

Week 2: Machine Learning Fundamentals 

●​ The ML workflow: problem definition, data preparation, modeling, and evaluation. 
●​ Supervised learning: regression and classification algorithms (e.g., Linear 

Regression, Logistic Regression, Decision Trees). 
●​ Unsupervised learning: clustering (e.g., K-Means). 
●​ Introduction to the scikit-learn library for model building. 
●​ Hands-on Project: Build a basic predictive model and evaluate its performance. 

Week 3: Deep Learning & Frameworks 

●​ Introduction to Neural Networks: perceptrons, activation functions, backpropagation. 
●​ Understanding deep learning vs. machine learning. 
●​ Setting up and using a deep learning framework (e.g., TensorFlow/Keras or PyTorch). 
●​ Building and training a simple deep neural network. 
●​ Hands-on Lab: Train a neural network to classify data. 

Week 4: Software Engineering for AI 

●​ Best practices for writing clean, modular, and maintainable code. 
●​ Version control with Git and GitHub. 
●​ Unit testing and writing testable code for AI components. 
●​ Basic software architecture for AI applications. 
●​ Hands-on Project: Refactor your previous model into a well-structured, 

version-controlled project. 

Part 2: Specialized AI & Application Integration (Weeks 5-8) 

This section focuses on applying AI to specific domains and integrating models into a 
functioning application. 
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Week 5: Natural Language Processing (NLP) 

●​ Core NLP tasks: tokenization, stemming, lemmatization. 
●​ Text representation: Bag-of-Words, TF-IDF, and Word Embeddings. 
●​ Building text classification models (e.g., sentiment analysis). 
●​ Introduction to advanced models like Transformers (e.g., BERT). 
●​ Hands-on Project: Build a sentiment analysis application that classifies user 

reviews. 

Week 6: Computer Vision (CV) 

●​ Introduction to image data: pixels, channels, and image processing. 
●​ Convolutional Neural Networks (CNNs) for image tasks. 
●​ Using pre-trained models and transfer learning. 
●​ Applications: image classification, object detection. 
●​ Hands-on Lab: Build a CNN to classify images. 

Week 7: Building AI APIs & Web Integration 

●​ Designing a RESTful API for your AI model. 
●​ Using a web framework (e.g., Flask or FastAPI) to create API endpoints. 
●​ Deploying a simple AI API locally. 
●​ Integrating the AI API with a basic front-end interface. 
●​ Hands-on Project: Transform your sentiment analysis model into a web service with 

a simple UI. 

Week 8: Generative AI & Prompt Engineering 

●​ An introduction to Large Language Models (LLMs). 
●​ The role of prompt engineering in application development. 
●​ Integrating an LLM API (e.g., Google Gemini, OpenAI) into an application. 
●​ Building a basic AI chatbot or content generation tool. 
●​ Hands-on Project: Create a content-generation tool using a Generative AI API. 

Part 3: Deployment, MLOps, and Expert Skills (Weeks 9-12) 

This final section prepares you for the realities of production-level AI, focusing on 
deployment, monitoring, and advanced concepts. 

Week 9: MLOps Fundamentals 

●​ The MLOps lifecycle: from development to production. 
●​ Containerization with Docker for reproducible environments. 
●​ Continuous Integration/Continuous Deployment (CI/CD) pipelines for models. 
●​ Model versioning and experiment tracking. 
●​ Hands-on Project: Dockerize your web-based AI application for consistent 

deployment. 
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Week 10: Cloud Deployment & Scaling 

●​ Introduction to cloud platforms (e.g., AWS, GCP, Azure). 
●​ Deploying your AI application on a cloud service. 
●​ Scaling your application to handle increased traffic. 
●​ Monitoring model performance and application health in production. 
●​ Hands-on Lab: Deploy your Dockerized application to a cloud platform. 

Week 11: Responsible AI & Ethics 

●​ Understanding bias in data and models. 
●​ Fair and unbiased AI development practices. 
●​ Data privacy and security in AI applications. 
●​ Interpreting and explaining model predictions (Explainable AI - XAI). 
●​ Hands-on Project: Analyze your models for potential biases and propose mitigation 

strategies. 

Week 12: Final Capstone Project & Career Skills 

●​ Capstone Project: Design, build, and deploy a complete AI application from scratch, 
showcasing all the skills learned. This could be a recommendation engine, an 
intelligent search tool, or a computer vision app. 

●​ Building a strong portfolio and resume. 
●​ Interview preparation for AI Application Developer roles. 

 
Assignments & Grading 

●​ Weekly Hands-on Labs & Exercises: 20% 
●​ Intermediate Projects (Weeks 4, 7, 8): 30% 
●​ Final Capstone Project: 40% 
●​ Code Quality & Best Practices: 10% 
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