
Mastering Modern C++ 20: Advanced
Patterns & Performance
Duration: 3 Day(s)

Course Overview
This comprehensive, hands-on training is crafted for seasoned C++ developers eager to boost their expertise in creating

high-performance applications. Under the guidance of our experienced instructors, participants will refine their programming

skills through practical labs. The curriculum covers advanced topics such as SOLID design, operator overloading, and

template implementation—key for building efficient game engines, real-time systems, and scalable applications. Equip

yourself with the knowledge to tackle complex challenges and deliver robust solutions across various tech industries.

Review this course online at https://www.alta3.com/courses/A3-CP2175

Objectives
Apply SOLID principles for cleaner, scalable code.

Implement factory design patterns seamlessly.

Enhance code with intuitive operator overloading.

Master multithreading for superior application efficiency.

Who Should Attend
Experienced C++ developers

System software architects

AI programming specialists

Game engine engineers

Prerequisites
Practical C++ experience

Completed C++ 20 introduction

Course Outline

C++ Skills Refresher

Introduction to Modern C++ Features

SOLID Design Mastery

Identifying Design Smells

Comprehensive Project Overview

Single Responsibility Principle

Open/Close Principle

Liskov Substitution Principle

Interface Segregation Principle

Dependency Inversion Principle
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Crafting a Factory in C++

Core Factory Principles

Variants and Options

Singleton Implementation

Object Factory in C++

Operator Overloading Techniques

Common Operator Use-Cases

Handling Conversions

Constructor Conversion Concepts

Implicit vs Explicit Conversions

Exploring Templates

Grasping Variance Concepts

Implementing Covariant Templates

Implementing Contravariant Templates

Utilizing 

Leveraging 'auto' in Templates

Functional Programming Essentials

Lambda Expression Utilization

Creating and Using Functors

Leveraging the Library

Structural Design Patterns

Adapter Pattern Insights

Bridge Pattern Application

Composite Pattern Utilization

Decorator Pattern Techniques

RAII and Proxy Patterns with Smart Pointers

Strategies for Smart vs Raw Pointers

Additional Structural Patterns

Behavioral Design Patterns

Addressing Design Smells with Behavioral Patterns

Template Method Challenges in C++ Initialization

State Pattern Utilization

Strategy Pattern Implementation
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Command Pattern Techniques

Other Behavioral Patterns

Threads, Tasks, and Asynchronous Programming

Comprehensive Thread Management

Utilizing Mutex for Synchronization

Semaphore Application

Utilizing Latches & Barriers

Atomics and Their Application

Task Management and Utilization

Harnessing Coroutines for Asynchronous Processes 
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