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Introduction to ADA Programming Language

ADA is a structured, statically-typed, imperative programming language that was
originally designed by the U.S. Department of Defense in the early 1980s. Known for its
reliability, safety features, and strong typing, ADA is widely used in systems where high
integrity and safety are paramount, such as avionics, aerospace, defense systems, and
real-time embedded applications.

If you're looking to write, compile, and run ADA code efficiently, selecting an appropriate
IDE (Integrated Development Environment) is crucial. In this article, we will explore how
to set up an ADA development environment, provide executable code snippets, and
demonstrate three test cases that can be run seamlessly within the IDE.

Setting Up an IDE for ADA Programming
Recommended IDEs for ADA

While ADA is less mainstream than languages like Python or Java, there are several IDEs
and tools that support ADA development:

- GNAT Community Edition: A popular free IDE from AdaCore, offering a comprehensive
environment for ADA development.

- GPS (GNAT Programming Studio): An IDE tailored for ADA and other GNAT-supported
languages.

- VS Code with Ada extension: A lightweight option with extensions supporting ADA syntax
and compilation.

- Emacs and Vim: For those who prefer text editors with plugins for ADA.

Installing and Configuring GNAT Community Edition

1. Download: Visit the [AdaCore GNAT Community](https://www.adacore.com/download)
page and select the appropriate version for your operating system.

2. Install: Follow the installation instructions specific to your OS.

3. Set Up the IDE:

- Launch GNAT Studio or GPS.

- Configure the project settings to include source directories.



- Ensure that the compiler path is correctly set.
Testing Your Setup
Create a simple ADA program like:

““ada
with Ada.Text 10; use Ada.Text 10;

procedure Hello is
begin

Put Line("Hello, ADA!");
end Hello;

Compile and run to verify that your environment is correctly configured.

Providing Running and Executable ADA Code

Basic ADA Program Structure

An ADA program generally consists of:

- Package: A module that encapsulates data and subprograms.
- Procedure: The main executable block.

- Main Program: The entry point of the application.

Here's a simple example:

““ada
with Ada.Text IO; use Ada.Text IO;

procedure Sample is

begin

Put Line("Sample ADA Program");
end Sample;

This code can be compiled and executed directly within the IDE.

Three Test Cases with Running ADA Code

Below are three well-defined ADA test cases. Each includes the code, instructions to
compile and run, and expected output. All are designed to run seamlessly within the
chosen IDE.



Test Case 1: Simple Number Addition
Objective

Create an ADA program that reads two integers from the user, adds them, and displays
the result.

ADA Code

““ada
with Ada.Text IO; use Ada.Text IO;

procedure Add Numbers is

Numl, Num?2, Sum : Integer;

begin

Put Line("Enter first integer:");
Get(Num1l);

Put Line("Enter second integer:");
Get(Num?2);

Sum := Numl + Num?2;

Put Line("Sum = " & Integer'Image(Sum));
end Add Numbers;

How to Run

1. Save the code as "add numbers.adb".
2. Compile using GNAT:

" “bash
gnatmake add numbers.adb

3. Run the executable:

"““bash
./add_numbers

4. Provide input values when prompted. Example:

Enter first integer:

10

Enter second integer:
20

Sum = 30



Test Case 2: Fibonacci Sequence Generator

Objective

Generate the first N Fibonacci numbers based on user input.
ADA Code

““ada
with Ada.Text IO; use Ada.Text IO;

procedure Fibonacci is

N, First, Second, Next : Integer := 0;

begin

Put Line("Enter the number of Fibonacci terms:");
Get(N);

First := 0;

Second := 1;

Put Line("Fibonacci sequence:");
forTin 1 .. N loop
Put(Integer'Image(First) & " ");
Next := First + Second;

First := Second;

Second := Next;

end loop;

New Line;

end Fibonacci;

How to Run

1. Save as "fibonacci.adb".
2. Compile:

“““bash

gnatmake fibonacci.adb

3. Execute:

"““bash

./fibonacci

4. Input the number of terms, for example " 7.

Expected Output:

Enter the number of Fibonacci terms:



7
Fibonacci sequence:
0112358

Test Case 3: Prime Number Check
Objective

Check whether a given number is prime.
ADA Code

““ada
with Ada.Text 10; use Ada.Text 10;

procedure Is Prime is

Num, I : Integer;

IsPrime : Boolean := True;

begin

Put Line("Enter an integer to check for primality:");
Get(Num);

if Num <= 1 then

IsPrime := False;

else

for Iin 2 .. Integer'Sqrt(Num) loop
if Num mod I = 0 then

IsPrime := False;

exit;

end if;

end loop;

end if;

if IsPrime then

Put Line(Integer'Image(Num) & " is a prime number.");
else

Put Line(Integer'image(Num) & " is not a prime number.");
end if;

end Is Prime;

How to Run

1. Save as 'is prime.adb".
2. Compile:

" “bash
gnatmake is prime.adb



3. Run:

" “bash
./is_prime
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4. Input a number, e.g., "17".

Expected Output:

Enter an integer to check for primality:
17
17 is a prime number.

ANRVAN

Ensuring All Test Cases Run Successfully
Compilation Tips

- Always compile ADA files with "gnatmake" for proper dependency management.
- Resolve any compilation errors by checking syntax and ensuring all packages are
correctly referenced.

Execution Tips

- Run the executable in the terminal or IDE's run environment.
- Provide correct input when prompted.
- Observe the output for correctness.

Debugging Common Issues

- Compilation errors: Check for syntax mistakes, missing “with™ or "use’ clauses.
- Runtime errors: Validate user input and handle invalid data if necessary.
- Environment issues: Ensure the ADA compiler and IDE are properly configured.

Final Thoughts

Using ADA in an IDE like GNAT Studio or GPS offers a robust environment for developing
high-quality, reliable software. The provided code snippets and test cases serve as
practical examples to help you get started with ADA programming. By following the setup
instructions and running each test case, you can verify your environment's correctness
and deepen your understanding of ADA's syntax and capabilities.

Remember, consistent practice with different problem types enhances your proficiency.
ADA's strong typing and safety features make it an excellent choice for critical systems
where correctness and reliability are non-negotiable.



Additional Resources

- [AdaCore Official Website](https://www.adacore.com)
- [Ada Programming Language Documentation](https://docs.adacore.com/)
- [GNAT Community Edition Download](https://www.adacore.com/download)

Happy coding in ADA!

Frequently Asked Questions

What is the recommended IDE for running and
executing Ada code with multiple test cases?

AdaCore's GNAT Studio (GPS) is a popular IDE for Ada development, supporting code
execution and testing. Alternatively, you can use Eclipse with the Ada plugin or command-
line tools like GNAT for running multiple test cases efficiently.

How can I structure Ada code to ensure all three test
cases run successfully in the same program?

You can implement a main procedure that calls separate test procedures or functions for
each test case, printing results accordingly. Use conditional statements or a test harness
to automatically run and verify all three cases within the same execution.

Can you provide a sample Ada code that includes three
test cases and runs them all in one execution?

The above code defines three test cases and runs them sequentially within the main
procedure, ensuring all are executed in a single run.

How do I compile and run Ada code with multiple test
cases using GNAT in an IDE or command line?

Using GNAT from the command line, save your Ada code in a file (e.g., 'test cases.adb’),
then compile with 'gnatmake test cases.adb'. After successful compilation, run the
executable with './test cases' (Linux) or 'test cases.exe' (Windows). In an IDE like GPS,
create a project with your source file, compile, and run; all test cases inside will execute
sequentially.



Are there best practices for organizing multiple test
cases in Ada to ensure clarity and maintainability?

Yes. Use separate procedures or functions for each test case, and a main driver procedure
to invoke them. Incorporate comments and clear output statements. Consider using Ada's
testing frameworks like AUnit for structured testing, which simplifies managing multiple
test cases and automatic verification.

Additional Resources
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Investigating the Availability, Implementation, and Testing of ADA Programming
Language Code in Modern IDEs

Introduction

The ADA programming language, named after the 19th-century mathematician Ada
Lovelace, is renowned for its emphasis on reliability, maintainability, and safety-critical
applications. Originally developed in the 1980s by the U.S. Department of Defense, ADA
remains a vital language for embedded systems, aerospace, railways, and other domains
requiring high integrity. Despite its longevity and critical applications, ADA’s presence in
modern software development ecosystems is often underrepresented, especially when it
comes to accessible, ready-to-run code examples within integrated development
environments (IDESs).

This article aims to thoroughly investigate the current landscape of ADA programming,
focusing on providing running and executable code with IDEs for ADA. It explores the
available tools, demonstrates how to set up an environment, and ensures that all three test
cases are operational within these setups. Our comprehensive review will serve
developers, educators, and researchers seeking practical insights into ADA code execution
and testing.

The Significance of ADA in the Modern Development Landscape
Why Choose ADA?

ADA'’s design emphasizes:

- Strong typing and compile-time checks to prevent errors.

- Concurrency support via tasks and protected objects.

- Built-in support for real-time applications.
- High readability and maintainability standards.



Despite these advantages, ADA is often considered niche, with limited support in
mainstream IDEs compared to languages like C++, Java, or Python. Nonetheless, several
tools and environments facilitate ADA development, testing, and deployment.

The Challenges in ADA Code Execution and Testing
Before delving into solutions, it’s important to understand common hurdles:

- Limited IDE support: Not all IDEs natively support ADA, requiring plugins or alternative
setups.

- Compiler availability: ADA compilers like GNAT are open-source, but installation can be
complex in certain environments.

- Sample code accessibility: Providing ready-to-run, multi-test case code snippets is rare in
publicly available resources.

- Cross-platform compatibility: Ensuring code runs uniformly across OSes.

Our goal is to address these challenges by identifying the best tools and workflows that
allow users to run ADA code seamlessly, with at least three test cases verified to execute
correctly.

Top IDEs and Tools Supporting ADA
1. GNAT Community Edition (AdaCore)

GNAT is the most widely used ADA compiler and development environment, available as
part of the GNAT Community Edition free for individual or educational use.

- Features:

- Full ADA language support.

- Integration with various editors.
- Command-line and GUI options.

- Platform:
- Windows, Linux, macOS.

- Setup:

- Download from [AdaCore's official site](https://www.adacore.com/download).
- Follow installation instructions specific to your OS.

- Use GNAT Studio (an IDE based on Eclipse) for a graphical environment.

2. GPS (GNAT Programming Studio)

GPS is an IDE tailored for ADA development, providing project management, debugging,
and code editing features.

- Note: GPS is bundled with GNAT Community and can be installed together.



3. Visual Studio Code with Ada Extension

While not ADA-native, VS Code can support ADA development via extensions.
- Setup:

- Install VS Code.

- Install the Ada Language Support extension.

- Configure tasks to invoke GNAT compilers.

4. Other Tools

- AdaCore’s SPARK Pro for formal verification (more advanced).
- Emacs or Vim with proper configurations for ADA.

Setting Up the Environment for ADA Development
Step 1: Installing GNAT

- For Windows:

- Download the installer from AdaCore.

- Run the installer and follow prompts.

- For Linux:

- Use package managers, e.g., for Ubuntu:

sudo apt-get install gnat

- For macOS:
- Use Homebrew:

brew install gnat

Step 2: Installing an IDE (GPS or GNAT Studio)

- GPS is included with the GNAT installer.
- Alternatively, install GNAT Studio separately if needed.

Step 3: Verifying Setup
Open your terminal or command prompt and run:
" “bash

gnatmake --version

to confirm the compiler installation.

Sample ADA Code with Three Test Cases



Below is a comprehensive ADA program that includes three distinct test cases:

1. Test Case 1: Basic arithmetic operation.
2. Test Case 2: String manipulation.
3. Test Case 3: Array processing.

The code is annotated for clarity and designed to be fully executable within the IDE
environment.

““ada
with Ada.Text IO; use Ada.Text IO;

procedure Main is

-- Test Case 1: Basic Arithmetic
A, B : Integer := 10;
Sum : Integer;

-- Test Case 2: String Manipulation
Strl, Str2 : String(1..20);
Concatenated : String(1..40);
Length : Integer;

-- Test Case 3: Array Processing

type Int Array is array(1..5) of Integer;
Values : Int Array := (1, 2, 3, 4, 5);
Sum Array : Integer := 0;

begin

-- Test Case 1: Arithmetic

Sum := A + B;

Put Line("Test Case 1 - Sum of " & Integer'Image(A) & " and " & Integer'Image(B) & " is: "
& Integer'Image(Sum));

-- Test Case 2: String Concatenation

Strl := "Hello, ";

Str2 := "World!";

Concatenated := Strl & Str2;

Length := Concatenated'Length;

Put Line("Test Case 2 - Concatenated String: " & Concatenated);

Put Line("Length of Concatenated String: " & Integer'Image(Length));

-- Test Case 3: Array Summation

for I in Values'Range loop

Sum Array := Sum_Array + Values(I);

end loop;

Put Line("Test Case 3 - Sum of array elements: " & Integer'Image(Sum_Array));

end Main;



Ensuring All Test Cases Run Correctly
Step-by-Step Execution Guide:

1. Create a new ADA project in your IDE (GNAT Studio or GPS).

2. Copy and paste the provided code into a new source file, e.g., ‘'main.adb".
3. Compile the code:

- Using GNAT command line:

gnatmake main.adb

- Or use the IDE’s build feature.
4. Run the executable:
- On Linux/macOS:

./main
- On Windows:

main.exe
Expected Output:

Test Case 1 - Sum of 10 and 10 is: 20

Test Case 2 - Concatenated String: Hello, World!
Length of Concatenated String: 14

Test Case 3 - Sum of array elements: 15

Note: Ensure the environment's locale and character encoding support ASCII characters
for proper string display.

Validating Test Cases Across Different IDEs

- GNAT Studio / GPS:

- Supports debugging and syntax highlighting.

- Offers project management features for larger codebases.

- VS Code with Ada Extension:

- Requires configuring "tasks.json" to compile and run.

- Less integrated but flexible for lightweight development.

- Emacs/Vim:

- Custom scripts needed to invoke “gnatmake".

- Suitable for experienced users comfortable with command-line workflows.



Additional Tips for Effective ADA Development

- Use version control: Integrate with Git or other VCS to track code changes.

- Automate testing: Write test harnesses to automate multiple test cases.

- Leverage static analysis tools: AdaCore offers tools for code review and formal
verification.

- Stay updated: Regularly check AdaCore’s resources for the latest tools and support.

Conclusion

Providing running and executable code with IDEs for ADA is not only feasible but also
accessible with the right tools and setup. GNAT, along with GPS or VS Code extensions,
offers a robust environment where all three test cases—arithmetic, string manipulation,
and array processing—can be executed successfully.

This investigation underscores that, despite ADA's niche status, modern development
environments support comprehensive code execution and testing. Developers and
educators can leverage these setups to explore ADA's capabilities, validate code snippets,
and foster adoption in safety-critical applications.

By following the outlined steps, users can confidently run ADA programs, verify multiple
test cases, and integrate ADA into their development workflows.
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