SNS COLLEGE OF TECHNOLOGY :
(An Autonomous Institution) NS BONE
COIMBATORE- 641 035
Department of Computer Science and Engineering
19CSE314 — Open Source Software

Development Tools, Debuggers

Development tools are essential for software developers to write, test, debug, and deploy
applications. They help streamline the development process, enhance productivity, and
ensure the quality of the code. Debuggers, in particular, play a crucial role in identifying and
fixing issues in software.

What Are Development Tools?

Development tools (or dev tools) are software applications or utilities that assist in the
creation and maintenance of software projects. These tools can range from simple text editors
to complex integrated development environments (IDEs), version control systems, testing
frameworks, and build tools. They help developers write clean, efficient, and error-free code
while making the development process more manageable.

Some common categories of development tools include:

1. Text Editors: Lightweight applications that allow developers to write code. Examples
include Visual Studio Code, Sublime Text, and Notepad++.

2. Integrated Development Environments (IDEs): Comprehensive tools that integrate
various aspects of software development, including code editing, debugging,
compiling, and testing. Examples are IntelliJ IDEA, PyCharm, and Eclipse.

3. Version Control Systems (VCS): Tools like Git and SVN that track changes to
source code and enable collaborative work among multiple developers.

4. Build and Package Managers: Tools like Maven, Gradle, npm, and Docker that
automate the build and packaging process, allowing software to be compiled,
deployed, and versioned efficiently.

5. Testing Frameworks: Tools like JUnit, Selenium, and Jest that automate the process
of testing code to ensure correctness and quality.

6. Collaboration Tools: Platforms such as GitHub, GitLab, and Bitbucket that help
teams collaborate on code by providing features like version control, code review, and
project management.

What Are Debuggers?

A debugger is a specialized tool used by developers to test and debug software. It allows
them to run a program step-by-step, inspect the internal state of the program (e.g., variables,
memory, and execution flow), and identify bugs or performance issues.

Debuggers help developers:



Trace program execution: Step through the code to see how it runs line-by-line.
Examine variables: Inspect the values of variables, arrays, and objects during
execution.

Set breakpoints: Pause execution at a specified line of code to analyze the state of
the application.

Analyze crashes and exceptions: Identify the cause of unexpected behavior, such as
crashes or errors.

In essence, debugging tools allow developers to pinpoint the exact location and cause of a
bug, which makes it much easier to resolve issues and ensure the application functions as
expected.

Key Debugger Features

1.

Breakpoints: Developers can set breakpoints at specific lines of code. When the
program reaches the breakpoint, it pauses, allowing the developer to inspect the state
of the application.

Watch Variables: Watchpoints allow developers to monitor the value of variables
during execution. This feature is useful to track how the state of the application
changes over time.

Call Stack: The debugger shows the call stack, which is the list of function calls that
led to the current point in the code. This helps identify the sequence of events leading
to an issue.

Step-by-Step Execution: Developers can control the flow of execution by stepping
through the code one line at a time, or by stepping into or over function calls to
inspect their behavior.

Memory Inspection: Debuggers allow for deep inspection of memory and pointers,
which is crucial for languages like C and C++ where memory management is manual.
Exception Handling: Debuggers can catch exceptions as they occur, allowing
developers to investigate the context in which the error happened.

Remote Debugging: Some debuggers allow developers to debug applications running
on remote servers or in virtualized environments.

Popular Development Tools

1. Text Editors

Visual Studio Code (VS Code):
o Afree, open-source, and highly extensible text editor.
o Supports a wide range of programming languages and integrates well with
version control, debugging, and package management tools.
o Features include IntelliSense (code completion), syntax highlighting, and
debugging.
Sublime Text:
o Known for its speed and lightweight nature.
o Supports various programming languages and offers features like multiple
cursors, syntax highlighting, and a large plugin ecosystem.
Atom:
o Developed by GitHub, Atom is a free and open-source text editor.



o Offers an integrated Git control, smart autocompletion, and a customizable
interface.

2. Integrated Development Environments (IDES)

IntelliJ IDEA:

o A powerful IDE, mainly for Java development, but also supports many other
languages, such as Kotlin, Python, and JavaScript.

o Features intelligent code completion, advanced refactoring tools, and built-in
version control.

PyCharm:

o An IDE focused on Python development with features like smart code
completion, error checking, debugging, and integration with web frameworks
like Django.

Eclipse:

o An open-source IDE primarily used for Java development, but with plugins
available for other languages.

o Provides features like code completion, version control integration, and
debugging tools.

Xcode:

o Apple's IDE for macOS and iOS development.

o Includes a suite of tools for building, testing, and debugging applications for
Apple's platforms.

3. Version Control Systems (VCS)

e Git:
o A distributed version control system that tracks changes to source code and
facilitates collaboration among developers.
o Tools like GitHub, GitLab, and Bitbucket provide platforms to host and
manage Git repositories.
e Subversion (SVN):
o A centralized version control system, older than Git but still in use in some
organizations.
o Provides features like branching, tagging, and managing code versions.

Popular Debuggers
1. GDB (GNU Debugger)

e Overview: GDB is one of the most widely used debuggers, particularly for C and
C++ programming.
o Key Features:
o Supports setting breakpoints, stepping through code, and inspecting memory
and variables.
Can debug both locally and remotely.
Works with various platforms, including Linux, macOS, and Windows.



2.LLDB

e Overview: LLDB is the debugger used in Apple's development tools (Xcode).
o Key Features:
o Faster and more efficient than GDB in some cases.
o Supports debugging C, C++, and Objective-C code.
o Can be used from the command line or through Xcode’s graphical debugger.

3. Chrome DevTools

e Overview: Chrome DevTools is a powerful set of web debugging tools built directly
into the Google Chrome browser.
o Key Features:
o Inspect HTML and CSS in real-time.
o Debug JavaScript code with breakpoints, watch variables, and step-through
execution.
o Performance profiling to analyze website performance and network activity.

4. Visual Studio Debugger

e Overview: The Visual Studio debugger is an integral part of Microsoft's IDE, Visual
Studio, and is used for debugging applications written in C#, C++, and other .NET
languages.

o Key Features:

o Breakpoints, watch variables, call stack, and multi-threaded debugging.
o Supports debugging both local and remote applications.
o Visualize data structures and navigate complex applications efficiently.

5. PyCharm Debugger

o Overview: PyCharm provides an integrated Python debugger that allows developers
to debug Python applications.
o Key Features:
o Supports breakpoints, stepping through code, and inspecting variables.
o Advanced features like remote debugging and debugging multi-threaded
programs.
o Inline variable values and visual representation of program state.

6. Xcode Debugger

e Overview: Xcode provides a built-in debugger that works for macQOS, i0S, watchOS,
and tvOS applications.
o Key Features:
o Allows developers to debug Objective-C, Swift, and C++ code.
o Provides Ul tools to inspect app behavior, view memory usage, and profile
performance.
o Supports breakpoints, variable inspection, and view hierarchies for Ul
debugging.



Best Practices for Debugging

1.

2.

Use Breakpoints: Set breakpoints at key points in the code to pause execution and
inspect the program's state.

Print Statements: Use print() or console.log() to output values of variables or
program states to the terminal, especially when working with simpler tools or
languages that don't have sophisticated debuggers.

Isolate the Problem: Use techniques like binary search debugging (divide and
conquer) to isolate the problematic code segment by progressively commenting out or
disabling code.

Test Incrementally: Test smaller units of code before running the whole application.
This makes it easier to pinpoint where issues arise.

Review Logs: Review application logs (like server logs or browser developer console
logs) to identify patterns that might point to errors or performance issues.

Development tools and debuggers are indispensable in modern software development. They
help developers to write, maintain, and debug applications efficiently, ultimately leading to
better code quality, reduced errors, and faster delivery. With the wide variety of tools
available, developers can select the most suitable ones for their workflow, depending on the
programming language, platform, and application requirements. Debuggers, in particular,
allow developers to systematically identify and fix bugs, improving the reliability of
applications.
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