
Chapter 5: Creative Solutions and Development
(Course Details)

This chapter explores Free and Open Source Software (FLOSS) tools that represent
professional alternatives to proprietary solutions such as Adobe, Microsoft, and Oracle.

1 Graphic Alternatives: The World of Open Source
The main goal here is to understand the difference between raster image processing
(pixels) and vector graphics (mathematical representation).

1.1 GIMP (GNU Image Manipulation Program) – The Alter-
native to Photoshop

Nature: Raster image editing software (pixel-based).
Key Concepts:

• Layers and Masks: Allow non-destructive image editing and composition.

• Channels (RGB, Alpha): Management of color and transparency.

• Advanced Selection Tools: Color selection, intelligent scissors, foreground ex-
traction.

• Scripts (Script-Fu): Automation of repetitive tasks.

University Usage:

• Editing scientific images

• Creating conference posters

• Generating textures for 3D graphics

1.2 Inkscape – The Alternative to Illustrator
Nature: Vector graphics editor using the standard SVG (Scalable Vector Graphics)
format.

Strengths:

• Resolution Independence: A logo can be enlarged infinitely without pixelation.

• Bezier Curves: Mathematical path control for precise drawing.
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• Boolean Operations: Union, difference, and intersection of shapes to create com-
plex logos.

University Usage:

• Creating technical diagrams

• Designing flowcharts

• Producing illustrations for academic publications

2 Development Tools: The Programmer Ecosystem

2.1 Integrated Development Environments (IDE)
An IDE is not just a simple text editor; it is a complete development workspace.

• VSCodium / VS Code: Very popular due to its lightweight design and extensive
extensions (Python, PHP, C++, etc.).

• Eclipse / IntelliJ Community: Essential tools for robust Java development.

Key Features to Master:

• Auto-completion (IntelliSense)

• Integrated debugger

• Command-line terminal

2.2 Git: Version Control System
Git is one of the most critical tools for computer scientists.

Why use Git?
It keeps a history of every modification and allows multiple developers to collaborate

on the same project without overwriting each other’s work.
Basic Commands:

• git init: Create a repository.

• git commit: Save a snapshot of the project.

• git branch: Create a parallel development branch.

• git merge: Merge different branches together.
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3 Web Tools: Browsing and Publishing

3.1 Open Source Browsers (Firefox)
Importance:

• Respect for user privacy

• Compliance with W3C web standards

Developer Tools (F12):

• Inspect HTML/CSS code in real time

• Debug JavaScript

• Analyze network performance

3.2 Open Source CMS (Content Management Systems)
These systems allow users to create websites without manually coding each page.

• WordPress: The most widely used platform (blogs, showcase websites).

• Drupal / Joomla: Suitable for university portals or complex intranets.

4 Open Source Databases (DBMS)
Structured data storage using the SQL language.

4.1 MySQL and MariaDB
Advantages:

• Very fast for read operations

• Easy configuration with web servers (LAMP stack: Linux, Apache, MySQL, PHP)

4.2 PostgreSQL
Advantages:

• Support for complex data types (JSON, geospatial data with PostGIS)

• Strict ACID compliance ensuring reliable transactions

• Ideal for large-scale data analysis (Big Data)
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5 Summary of Targeted Skills
• Choose the appropriate tool depending on the file type (GIMP vs Inkscape).

• Collaborate efficiently on programming projects using Git.

• Deploy a dynamic web solution using CMS and SQL.

6 Multiple Choice Questions
1. What is the main difference between raster graphics and vector graphics?

a) Raster graphics use mathematical equations
b) Raster graphics use pixels while vector graphics use mathematical formulas
c) Both use pixels only
d) Both use mathematical formulas only

2. Which software is an open-source alternative to Photoshop?

a) Inkscape
b) GIMP
c) WordPress
d) Eclipse

3. What do layers and masks allow in image editing?

a) Image compression
b) Non-destructive editing
c) Increasing resolution
d) Converting images to vector format

4. What is the purpose of the Alpha channel?

a) Managing brightness
b) Managing transparency
c) Increasing resolution
d) Compressing images

5. Which software is mainly used for vector graphics editing?

a) GIMP
b) MySQL
c) Inkscape
d) Git

6. What is an IDE?
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a) A text editor
b) A database system
c) An integrated development environment
d) A web browser

7. What is the main role of Git?

a) Image editing
b) Version control
c) Web hosting
d) Database design

8. Which Git command creates a repository?

a) git branch
b) git commit
c) git init
d) git merge

9. What does the command git branch do?

a) Deletes files
b) Creates a parallel development line
c) Installs Git
d) Merges projects

10. What is the role of Firefox developer tools (F12)?

a) Install plugins
b) Inspect and debug web code
c) Create databases
d) Compress images

11. What is a CMS?

a) Programming language
b) System for creating websites
c) Database engine
d) Operating system

12. Which CMS is the most widely used?

a) Drupal
b) Joomla
c) WordPress
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d) PostgreSQL

13. Which language is used to interact with databases?

a) HTML
b) SQL
c) CSS
d) JavaScript
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