MINGW64 - Unix Tools on Windows

Introduction

MINGW64, part of the MSYS2 project, is a powerful tool that brings a Unix-like environment to Windows.
It enables developers and power users to leverage bash shell commands and Unix-style tools directly on
Windows, simplifying cross-platform project workflows or offering the comfort of a Unix shell. In this blog
post, we’ll dive into what MINGW®64 is, how it differs from other Windows terminals (and clarify its comparison
to iTerm), explore commonly used commands, and highlight additional aspects beyond path handling that

users should consider.

What is MINGW64?

MINGW64 stands for “Minimalist GNU for Windows 64-bit.”It’s a development environment that provides a
suite of GNU tools and libraries, allowing users to build and run Unix-like software on Windows. This makes it
especially valuable for developers who need to compile software for Windows while preferring the familiarity

and power of Unix-style tools and commands.

Differences from Other Windows Terminals

When comparing MINGW64 to terminals available on Windows, such as the Command Prompt or PowerShell,
several distinctions emerge. (Note: iTerm is a terminal emulator for macOS, not Windows, so we’ll focus

our comparison on Windows-native terminals instead.)

1. Shell Environment

* MINGW64: Uses the bash shell, the default on most Unix-like systems, enabling native use of

bash scripts and commands.

« Command Prompt: Relies on cmd.exe, with its own distinct command set and scripting language.

¢ PowerShell: Offers a more advanced, Windows-centric shell with its own syntax and capabilities.
2. Command Set

* MINGW64: Supports a broad array of Unix commands like 1s, grep, sed, and awk, unavailable by

default in Command Prompt or PowerShell.

* Command Prompt: Limited to Windows-specific commands (e.qg., dir, copy).

e PowerShell: Includes aliases and modules to mimic some Unix commands, but MINGW®64 delivers

a more authentic and comprehensive Unix experience.
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3. File System

* MINGW64: Maps Windows drives under / (e.g., C:\ becomes /c/), allowing Unix-style path

navigation.

e« Command Prompt & PowerShell: Use Windows-style paths with backslashes (e.g.,
C:\path\to\file).

4. Development Tools

¢ MINGW64: Bundles compilers like GCC, vital for building software from source in a Unix-like

environment.

¢ Command Prompt & PowerShell: Lack these tools by default, though they can be added sep-

arately; MINGW64 offers a more integrated solution.

In essence, MINGW64 provides a Unix-like experience on Windows, contrasting sharply with the native

Windows focus of Command Prompt and PowerShell.

Commonly Used Commands in MINGW64

MINGW®64's Unix-like environment supports a wealth of commands. Here are some essentials:

1. Navigating Directories

» pwd: Displays the current working directory (e.g., /c/users/yourname).

* cd <directory>: Changes to the specified directory (e.g., cd /c/projects).

e 1s: Lists directory contents (note: 1s is aliased to dir in MINGW64, mimicking Unix behavior).

* 1s -1: Provides detailed listing (also aliased to dir with options).

2. Managing Files and Directories

* mkdir <directory>: Creates a new directory (e.g., mkdir myfolder).

e rm <file>: Deletes a file (e.g., rm oldfile.txt).

* rm -r <directory>: Recursively removes a directory and its contents.



* cp <source> <destination>: Copies files or directories.

* mv <source> <destination>: Moves or renames files or directories.

3. Viewing and Editing Files

e cat <file>: Shows a file’'s contents (e.g., cat notes.txt).

* less <file>: Views a file page by page.

* nano <file>: Opens a file in the nano text editor for editing.

4. Searching and Filtering

* grep <pattern> <file>: Searches for a pattern in a file (e.g., grep "error" log.txt).

* find <directory> -name <pattern>: Locates files matching a pattern (e.g., find /c -name "*.txt").

5. Development Commands

* gcc <source.c> -o <output>: Compiles a C program (e.g., gcc main.c -o main.exe).

* make: Builds software using a Makefile.

* git <command>: Executes Git version control commands (e.g., git clone <repo>).

These commands are just the tip of the iceberg—MINGW®64 supports a vast ecosystem of Unix tools, making
it highly versatile.

Other Aspects to Consider
Beyond path handling, several factors warrant attention when using MINGW64.

1. Environment Variables

¢ MINGW64 maintains variables like PATH, HOME, and SHELL. View them with echo $PATH or modify
them with export PATH=$PATH:/new/path.

* Exercise caution, as changes can impact command and program behavior.

2. Package Management



e MSYS2, which includes MINGW®64, uses the pacman package manager. Install tools with pacman -S

<package> (€.9., pacman -S gcc).

* Regular updates (pacman -Syu) keep your environment current.
3. File Permissions

e MINGW64 emulates Unix permissions (e.g., via chmod), but Windows doesn’t natively support

them, potentially causing unexpected behavior with executables.

o Effects of permission changes may be limited on Windows.
4. Performance

* The emulation layer can make some operations slower than native Windows tools.

* For performance-critical tasks, consider native alternatives or workflow optimization.
5. Integration with Windows

* Run Windows executables directly (e.g., notepad.exe opens Notepad).

¢ Watch for path conversion issues when passing arguments to Windows programs.

Conclusion

MINGW®64 is a game-changer for bridging Unix and Windows environments. Its bash shell and Unix command
set empower developers and power users to work seamlessly on Windows, especially for cross-platform
development or command-line tasks. While nuances like path handling, permissions, and performance
require attention, MINGW®64 remains a robust and flexible platform.

To maximize its potential, explore its commands and features hands-on. Experiment with tools, consult
documentation, and tap into online resources as needed. With practice, MINGW64 can significantly boost
your productivity on Windows. Happy coding!
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