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Introduction
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This guide provides three different approaches to set up a C or C++ development environment on
Windows. Choose the option that best fits your needs and technical comfort level. The document also
includes detailed troubleshooting based on common installation challenges.

1 Option 1: VS Code with Windows Subsystem for Linux (WSL)

1.1 Overview

This setup gives you a Linux development environment integrated with Windows through WSL. It’s
ideal if you want Linux tools or plan to deploy on Linux servers.

1.2 Important Note About Filesystems

CRITICAL: Two Filesystems

When using WSL, you have two separate filesystems:

o« Windows filesystem: Accessible from WSL at /mnt/c/, /mnt/d/, etc.

o Linux filesystem: Your WSL home directory (e.g., /home/username/)
Rule of thumb: Always store your C/C++ projects inside WSL’s Linux filesystem (~/) for
best performance and compatibility.

1.3 Setup Steps
Step 1: Enable WSL: Open PowerShell as Administrator and run:

wsl --install

Step 2: Restart your computer when prompted
Step 3: Set up your Linux distribution (if needed):
o After restart, a terminal window will open
¢ Create a username and password for your Linux distribution
e This password will be used for sudo commands
Step 4: Install VS Code: Download from https://code.visualstudio.com/
Step 5: Install extensions in VS Code:
e C/C++ (by Microsoft)
o Remote - WSL (by Microsoft)
Step 6: Open WSL in VS Code:
e Click the green >< icon in bottom-left corner
e Select "New WSL Window”
e Or press Ctrl+Shift+P and type "WSL: New Window”
Step 7: Install C/C++ tools in WSL:


https://code.visualstudio.com/

IMPORTANT: Install GCC/G++

In the VS Code terminal (which is now WSL bash), run these commands:

sudo apt update
sudo apt install build-essential gdb

Note: The build-essential package includes:
o gcc - C compiler
o gt++ - C++ compiler
o make - Build automation tool
e libc6-dev - Standard C library

Step 8: Verify installation in WSL:

g++ --version

You should see output showing the GCC version.

1.4 Important Notes for WSL Users

Crucial points to remember:
1. WSL does NOT come with C/C++ compiler pre-installed
2. You MUST install GCC/G++ inside WSL using apt
3. Windows-installed MinGW will NOT work inside WSL - they are separate systems
4. Always install development tools inside WSL, not on Windows

1.5 Verification

Create a test file hello.cpp in your WSL home folder and compile:

# Navigate to home directory
cd ~

# Create and edit a C++ file
nano hello.cpp
# Or use: code hello.cpp (if VS Code is open)

# Write the sample code, save and ezxit

# Compile with g++ (installed inside WSL)
g++ hello.cpp -o hello

# Run the Linuxz exzecutable
./hello

1.6 Pros and Cons

Advantages Disadvantages

e Linux development environment e Slightly more complex setup

o Excellent VS Code integration o Two filesystems can be confusing
e Access to Linux package manager o Larger disk space usage

¢ Unix-like terminal experience

2 Option 2: VS Code with MinGW (Native Windows)

2.1 Overview

This setup installs GCC compiler natively on Windows using MinGW. It’s simpler than WSL and keeps
everything in Windows.



2.2 Setup Steps
Step 1: Install VS Code: https://code.visualstudio.com/
Step 2: Install C/C++ extension from VS Code marketplace
Step 3: Choose your MinGW installation method:

Installation Method Choice

MSYS2 (Recommended for Computer Science):
o Download from https://www.msys2.org/
o Run installer, keep default path (C:\msys64)
e After installation, in the MSYS2 terminal run:
pacman -Syu
pacman -S --needed base-devel mingw-w64-ucrt-x86_64-toolchain
o Edit system PATH (see next step) adding: C:\msys64\ucrt64\bin
Direct MinGW (Quick Start for Beginners):
e Download from https://www.mingw-w64.org/downloads/
e Run installer: choose x86_64, posix, seh
o Install to C:\mingw64
o Edit system PATH (see next step) adding: C:\mingw64\bin

Step 4: Edit System PATH (IMPORTANT!):

Editing PATH Step-by-Step

(a) Press Windows + X and select ”System”
(b) Click ”Advanced system settings” on the right
(¢) Click "Environment Variables” button
(d) In the System variables section, find Path and click "Edit”
(e) Click "New” and add your MinGW bin folder path
o For MSYS2: C:\msys64\ucrt64\bin
o For Direct MinGW: C:\mingw64\bin
o If you installed elsewhere, use your actual path
(f) Click "OK” on all windows
(g) Restart VS Code for changes to take effect

Step 5: Verify installation:
¢ Open Command Prompt or PowerShell
o Type: g++ --version

¢ You should see GCC version information

2.3 Troubleshooting PATH Issues

If g++ --version says “command not found”:
1. Verify the MinGW bin folder exists
2. Check PATH spelling: echo %PATHY% (CMD) or $env:PATH (PowerShell)
3. Ensure you restarted VS Code after editing PATH

4. Try restarting your computer

3 Option 3: Text Editor 4+ PowerShell Compilation

3.1 Overview

For those who prefer minimal setup: write code in any text editor and compile using PowerShell.


https://code.visualstudio.com/
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3.2 Setup Steps
Step 1: Install a text editor:

e Notepad++: https://notepad-plus-plus.org/
o Kate: https://kate-editor.org/
e Sublime Text: https://www.sublimetext.com/

e Even Windows Notepad works

Step 2: Install compiler: Follow the MinGW installation from Section 2 (Step 3)

Step 3: Edit code: Create hello.cpp in your preferred editor

Step 4: Compile using PowerShell:

(a) Open PowerShell in your project folder:
e Shift 4+ Right-click in folder — ”"Open PowerShell window here”
(b) Compile your code:

g++ hello.cpp -o hello.exe

(¢) Run the program:

.\hello.exe

3.3 PowerShell Tips
e Use cd to change directories: cd Documents\myproject
e Use 1s or dir to list files
e Press Tab for auto-completion
o Use up/down arrows for command history
e To copy text from PowerShell to clipboard: highlight text and right-click
« To paste text into PowerShell: right-click in the window
4 Recommendation Summary
VS Code + WSL VS Code + MinGW Text Editor + PowerShell
Best for Linux-focused work Best for Windows-native work | Best for minimalists
More complex setup Moderate setup Simplest setup
Linux tools available Windows-only tools Manual compilation

5

Sample Programs for Testing

Test your setup with these simple programs.

5.1

Test for C++

Listing 1: hello.cpp

#include <iostream>

int main() {

}

std::cout << "Hello,_ C++_ World!" << std::endl;
std::cout << "Yourysetupyisyworkingy,correctly!" << std::endl;
return O;

Compile with: g++ hello.cpp -o hello

Run

with: ./hello (Linux/WSL) or hello.exe (Windows)



https://notepad-plus-plus.org/
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5.2 Test for C

Listing 2: hello.c
#include <stdio.h>

int main(void) {

printf ("Hello, World!\n");
return O;

Compile with: gcc hello.c -o hello
Run with: ./hello (Linux/WSL) or hello.exe (Windows)

6 Getting Help

o Check PATH configuration (most common issue!)
o Verify compiler installation: g++ --version or gcc --version
e Ensure file extension is .cpp or .c not .txt

e Restart VS Code after environment changes



Appendices

A Can WSL and MinGW Coexist?

A.1 Yes, They Can Coexist

Both WSL and MinGW can be installed on the same Windows system without conflicts. They operate
independently:

e« WSL: Runs a Linux kernel in a lightweight virtual machine
e MinGW: Provides native Windows versions of GCC tools

e Both can be active simultaneously

A.2 How They Interact

Important Separation

Think of them as two separate computers:
e MinGW = Windows programs running on Windows
e WSL = Linux programs running in a Linux environment
e They don’t interfere with each other’s installations

A.3 Practical Setup for Coexistence
Here’s a recommended approach if you want both:
1. Install MinGW first (Section 2)
e Adds g++.exe to Windows PATH
e Available in Command Prompt and PowerShell
2. Install WSL second (Section 1)
¢ Creates a Linux environment
o Install g++ inside WSL using apt
3. Verify both work:

# In Windows PowerShell/CMD:
g++ --version
# Shows: MinGW GCC wversion (e.g., 12.2.0)

# In WSL terminal:
g++ --version
# Shows: Ubuntu GCC wversion (e.g., 11.4.0)



A.4 Potential Confusions and Solutions

Common Pitfalls

Issue

Solution

Which g++ is running?

Check your terminal:
- PowerShell/CMD — MinGW
- WSL bash — Linux g+-+

Filesystem confusion

Remember:
- WSL: /home/user/ or /mnt/c/
- Windows: C:\Users\...

VS Code confusion

Check bottom-left corner:
Green >< = WSL mode
No icon = Windows mode

A.5 When to Use Which

Use MinGW when..

Use WSL when...

Compiling Windows executa-
bles

Compiling Linux executables

Need Windows DLLs/libraries

Need Linux packages via apt

Working with Windows-only
tools

Need Unix shell tools (grep,
sed, awk)

Simple, one-system workflow

Cross-platform development

A.6 Example: Switching Between Them in VS Code

1. For WSL development:

¢ Click green >< in bottom-left

e Select "New WSL Window”

e Terminal shows username@computername
2. For Windows/MinGW development:

e Open VS Code normally (no green icon)

e Or click >< — ”Close Remote Connection’

e Terminal shows Windows prompt

A.7 Compilation Examples
MinGW (Windows):

# In PowerShell or CMD
g++ program.cpp -o program.exe
.\program.exe

WSL (Linux):

# In WSL terminal
g++ program.cpp -o program
./program

i

Notice: WSL creates Linux executables (no .exe), MinGW creates .exe files.

A.8 Troubleshooting Coexistence

¢ Command not found in WSL: Install GCC with sudo apt install g++
e« Command not found in Windows: Check MinGW PATH configuration




e VS Code using wrong compiler: Check which workspace you're in (WSL vs Windows)

e Can’t access files: Remember filesystem separation - use /mnt/c/ in WSL to access Windows
files

A.9 Recommendation for Students

Instructor’s Advice

For beginners, I recommend starting with either:
e MinGW only if you just want to learn C/C++ basics
o WSL only if you want to explore Linux (highly advised!)

Advanced students can install both to:
— Compare Windows vs Linux compilation
— Learn cross-platform development
— Have tools for different projects

B Troubleshooting Common WSL Installation Errors

This appendix documents common errors encountered during WSL installation and their solutions.

B.1 Virtualization Errors (WSL2 in VirtualBox)

Error message:

WSL2 is not supported with your current machine configuration.
Please enable the "Virtual Machine Platform" optional component...
Error code: Wsl/InstallDistro/.../HCS_E_HYPERV_NOT_INSTALLED

Cause: This occurs when running Windows inside VirtualBox (nested virtualization). WSL2 requires
hardware virtualization features that might be disabled for the virtual machine.
Solutions:

1. Use WSL1 instead: WSL1 doesn’t require nested virtualization. Install with:

wsl --install --no-distribution
wsl --set-default-version 1
wsl --install -d Ubuntu

2. Enable nested virtualization in VirtualBox (if you must use WSL2):
e Shut down the Windows VM

e On your host machine (Linux Mint), run:

VBoxManage modifyvm "VM-Name" --nested-hw-virt on

o Note: This may cause boot issues with some Windows VMs.

B.2 ”Waiting for OOBE” Hang

Symptom: Installation hangs at message: "Waiting for OOBE command to complete for distribution
'Ubuntu'..."

Cause: The initial user setup process is stuck.
Solutions:

1. Close the terminal and check installation status:

wsl --list --verbose

2. If Ubuntu is listed as ”Stopped”: Force launch as root:

wsl -d Ubuntu -u root



This usually triggers the user creation prompts.

3. If command above fails: Reset the distribution:

wsl --shutdown
wsl --unregister Ubuntu
wsl --install -d Ubuntu --version 1

B.3 ”Command Not Found” for ubuntu.exe

Error message:

ubuntu.exe : The term 'ubuntu.exe' is not recognized...
CommandNotFoundException

Cause: The distribution launcher isn’t in your PATH (common with WSL1 or incomplete installs).
Solutions:

1. Use generic WSL commands instead:

# Check what's installed
wsl --list --verbose

# Launch using the distribution name
wsl -d Ubuntu

# Or <f that hangs, launch as root
wsl -d Ubuntu -u root

2. The distribution is still functional even without ubuntu.exe. All WSL management should
be done via wsl commands.

B.4 Invalid —set-default-user Argument

Error message:

Invalid command line argument: --set-default-user

Cause: Older version of WSL command-line tools that doesn’t support this flag.
Solutions:

1. Set user during launch instead:

# Launch as specific user directly
wsl -d Ubuntu -u root

2. After launching as root, create a user manually:

(a) Inside WSL as root, create your user:

adduser yourusername

(b) Exit WSL (exit)

(c) Future wsl commands will use the first non-root user created

B.5 Post-Setup: First Login Success

What you’ll see when installation is truly complete:

Welcome to Ubuntu 24.04.3 LTS (GNU/Linux ...)
System information as of
System load: 0.52 Processes: 9

fabio@Fabio:/mnt/c/Users/Fabio$

Interpretation:

e ! Success! Your WSL installation is complete

10



e You are logged in as your Linux user (here: fabio)

e The prompt shows username@hostname:directory$

e You can now install development tools and start coding

Next steps:

# Navigate to Linuz home directory (recommended)

cd ~

# Install C/C++ compiler and tools
sudo apt update
sudo apt install build-essential gdb

# Verify installation
g++ --version

B.6 General WSL Troubleshooting Commands

Keep this reference of useful WSL management commands:

Command Purpose

wsl --list --verbose List installed distributions with state and version
wsl --shutdown Immediately terminates all WSL instances

wsl --terminate Ubuntu Stops a specific distribution

wsl --unregister Ubuntu Deletes a distribution (files will be lost!)

wsl —--—update Update the WSL kernel and components

wsl --status Show general status and version information

wsl -d Ubuntu -u root Launch specific distribution as root user

11
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