Software Development Practice 1 (Section RSP)

Linux Environments for Software Development

Objective

e Learn how to install and configure Linux environments.
e Learn how to use the VS Code IDE under Linux (local and remote).

e Learn basic Bash shell commands on Linux.

Expected Learning Outcomes

* Students will be able to install, configure, and operate Linux environments
to perform basic system administration tasks.

* Students will be able to develop, build, and deploy software in Linux
environments.

Task 1: WSL2 + Ubuntu 24.04 on Microsoft Windows

Install and configure Ubuntu 24.04 on the your native 0S using WSL2.

e Refer to "How to install Linux on Windows with WSL" (Update: 11/20/2024)
https://learn.microsoft.com/en-us/windows/wsl/install

* Write a summary of the installation process and
e Capture some screenshots during software installation process for inclusion
in the lab report.

o Any problems encountered and their solutions should be included in the
report.



https://learn.microsoft.com/en-us/windows/wsl/install

Task 2: Oracle VirtualBox VM + Linux
e Install and configure Linux distributions on virtual machines (Vms).
o For example: Ubuntu, Debian, etc.

+ Refer to "VirtualBox + VirtualBox Extension Pack Downloads (for personal and
educational use)"

o https://www.virtualbox.org/wiki/Downloads

e "VirtualBox Online Manuals"

° https://www.virtualbox.org/manual/ch@1.html
° https://www.virtualbox.org/manual/ch02.html

* Make sure that your Ubuntu VM can access the Internet to update software
package using “sudo apt update && sudo apt upgrade”.

e Write a summary of the installation process and capture some screenshots
during software installation process for inclusion in the lab report.

o Any problems encountered and their solutions should be included in the
report.
* Question: How do you configure your Ubuntu VM and VirtualBox network settings
so that it can be accessed via an SSH client from Windows 11? Describe the
steps required to complete this task in detail.



https://www.virtualbox.org/manual/ch02.html
https://www.virtualbox.org/manual/ch01.html
https://www.virtualbox.org/wiki/Downloads

Task 3: Basic & Useful Linux Commands

* Run the following Linux commands in a Linux bash shell and observe the text
output.

e Compare the outputs on both Ubuntu VM and WSL2 Ubuntu platforms.

« Explain the purpose or function of each command. Write a short comment for
each command.

Commands for Linux / Ubuntu

BB PO R R P DB LR D DR R P

@ B

sudo apt update && sudo apt upgrade -y && sudo apt dist-upgrade -y
uname -a

cat /etc/os-release | head -5

lsb_release -all

df -h

free -h

hostname

whoami

echo $USER

ip addr show dev eth®

ip route

lscpu | grep -e "ACPU(s):" | awk '{print "CPU cores: " $2}'
1sb1lk

uptime

ping -c 10 8.8.8.8

python3 -V

which pyhon3

sudo apt install python3 python3-pip \
python3-venv python3-setuptools python3-dev
which nvidia-smi && "$(which nvidia-smi)"
sudo reboot -h now

Commands for WSL2 Ubuntu

$
$
$

/mnt/c/WINDOWS/System32/wsl.exe --version
/mnt/c/WINDOWS/System32/wsl.exe --1list
/mnt/c/WINDOWS/System32/wsl.exe --ubuntu

Questions

Which command is used to determine the disk storage capacity?

Which command is used to find the number of CPU cores available?
Which command is used to find the IPv4 address of the Ubuntu machine?
Explain the purpose or function of the ~/.bashrc file.




Task 4: VS Code IDE on Linux

e Install VS Code IDE and the "Microsoft Python Extension Pack" on the
following platforms.

1. WSL2 Ubuntu 24.04 on Windows
2. Ubuntu 24.04 / Virtual Box VM (remote access via SSH).

+ Examples of extensions: Python Formatter
° https://code.visualstudio.com/docs/python/formatting

* Write Python scripts and run them on Ubuntu remote machine while running the
VS Code IDE on a local machine.

« Install packages such as "matplotlib® and "numpy’ (under a Python virtual
environment).

o Write Python test scripts that utilize these packages.

o Demonstrate your work to the lab instructor for both WSL2 Ubuntu 24.04
and Ubuntu 24.04 / Virtual Box VM.

Useful online documentations

e https://iot-kmutnb.github.io/blogs/teaching/sw_dev_2024-1/handout-1 2024-06-
29.pdf

e https://iot-kmutnb.github.io/blogs/teaching/sw_dev_2024-1/handout-2 2024-06-
29.pdf

e https://iot-kmutnb.github.io/blogs/teaching/sw_dev_2024-1/handout-3_2024-07-
05.pdf

Last update: 2025-06-23


https://iot-kmutnb.github.io/blogs/teaching/sw_dev_2024-1/handout-3_2024-07-05.pdf
https://iot-kmutnb.github.io/blogs/teaching/sw_dev_2024-1/handout-3_2024-07-05.pdf
https://iot-kmutnb.github.io/blogs/teaching/sw_dev_2024-1/handout-2_2024-06-29.pdf
https://iot-kmutnb.github.io/blogs/teaching/sw_dev_2024-1/handout-2_2024-06-29.pdf
https://iot-kmutnb.github.io/blogs/teaching/sw_dev_2024-1/handout-1_2024-06-29.pdf
https://iot-kmutnb.github.io/blogs/teaching/sw_dev_2024-1/handout-1_2024-06-29.pdf
https://code.visualstudio.com/docs/python/formatting

MS Store on Windows 11: Ubuntu Distributions for WSL 2
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Note that WSL2 Ubuntu also support GUI-based applications.

@ Welcome to Windows Subsystem for Linux

@ General

$ gedit temp.txt § firefox

= Working Across File Systems

1 @® GUI Apps

Introducing Winc

© GPU Acceleration

@ Networking Integration Lo L

2 Distro Management : ‘ e

$ nautilus
llCakubsion

& Docker Desktop Integration

® VS Code Integration

GUI Apps

You can use graphical based Linux applications with native Windows interactions like alt-
tab, start menu launching, task bar pinning, and cut & paste support.

Here's a list of apps to try (You can install all of these in Ubuntu by typing ‘sudo apt install <

* gedit — Basic text editor

» audacity — Record and edit audio files

« blender — Make 3D animations and visualizations
* gimp - Edit photos

» nautilus — A Linux file explorer

@ Settings » vlc - Video player

@ Welcome to Windows Subsystem for Linux

| @ General
= Working Across File Systems
O GUI Apps T
© GPU Acceleration

) Networking Integration

4 Kl Uinue

2 Distro Management

@ Docker Desktop Integration

A VS Code Integration

Welcome to WSL

The Windows Subsystem for Linux (WSL) lets you run your favorite Linux tools, utilities,
applications, and workflows directly on Windows.

Take a moment to preview some of the community’s favorite features or view our
comprehensive documentation.

Windows Subsystem for Linux (WSL) Documentation

Best Practices for Setup

Getting Started with Linux
& Settings
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commands to upgrade Ubuntu software packages

ubuntu@LENOVO-LAI

http:
http:
http:
http:
http:
http:
http:
http:
http:

http:
http:
http:
http:
http:
http:
http:
http:
http:
http:

x  +

~

//archive.ubuntu.com/ubuntu noble InRelease
//security.ubuntu.com/ubuntu noble-security InRelease [126 kB]
//archive.ubuntu.com/ubuntu noble-updates InRelease [126 kB]

//archive.ubuntu.com/ubuntu noble-backports InRelease [126 kB]

//security.ubuntu.com/ubuntu noble-security/main

MEMAIRPERRY s do apt update && sudo apt upgrade -y && sudo apt dist-upgrade -y

amd64 Packages [868 KB]

//archive.ubuntu.com/ubuntu noble/universe amd64 Packages [15.0 MB]

//security.ubuntu.com/ubuntu noble-security/main
//security.ubuntu.com/ubuntu noble-security/main
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Translation-en [160 kB]
amd64 Components [21.5 kB]
amd6d c-n—f Metadata [7068 B]

noble-security/universe amd64 Packages [851 kB]
noble-security/universe Translation-en [187 kB]
noble-security/universe amdé64 Components [52.3 kB]
noble-security/universe amd6d c—n—f Metadata [17.0 kB]

noble-security/restricted

noble-security/restricted
noble-security/restricted
noble-security/restricted
noble—security/multiverse
noble-security/multiverse
noble-security/multiverse
noble-security/multiverse

amd64 Packages [1138 kB]

Translation-en [236 kB]
amdé64 Components [212 B]
amd6d c-n—f Metadata [468 B]
amdé6l4 Packages [17.7 kB]
Translation-en [3792 B]
amd64 Components [212 B]
amd6l c-n-f Metadata [380 B]

/archive.ubuntu.com/ubuntu noble/universe amd6u4 Components [3871 KkB]
[23 Components-amd64 359 kB/3871 kB 9%]

commands for Creating a Python Virtual Environment

$ sudo apt install python3 python3-pip \
python3-setuptools python3-venv python3-dev

$ python3 -m venv ~/.venv

$ source ~/.venv/bin/activate



Installing Software via Microsoft Store
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Ubuntu under Oracle VirtualBox

¥ Oracle VM VirtualBox Manager
File Machine Help
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To run a command as administrater (user "reoot"), use "sudo =command=".
See "man sudo_root"” for details.
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Creating Python Virtual Environment Under VS Code IDE (WSL2 Ubuntu).

EXPLORER ython: Clear Cache and Reload Window recently used €3
5 n: Select Interpreter

OPEN EDITORS

n Debugger: Clear Cache and Reload Window

LSRN L R n Debugger: Python Debugger: Debug Python File
n Debugger: Python Debugger: Debug using launch json
n Debugger: Report Issue..
n Debugger: Show Output
lear Workspace Interpreter Setting
n: Configure Tests

reate Environment...

> OUTLINE
> TIMELINE

oAo @Wo Ln2 Col 1 Spaces:4 UTF-8 LF {} Python & | /A SelectInterpreter | [

Select Interpreter

~+ Create Virtual Environment...
2 OPEN EDITORS

B3 Enter interpreter path...
v CODING [WSL: UBUNTU-24...

R se Python from hon.defaultinterpreterPath settin:
£8 Use Python from ‘python. defaultinterpreterPath’ setting
Python 3.12.3 ('venv')

Python 3.12.3

> venv

» testpy
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(.venv)

OUTLINE
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Testing a Python script using VS Code IDE on WSL 2 Ubuntu

P Coding [WSL: Ubuntu-24.04]

EXPLORER .o test.py X

\/ OPEN EDITORS t
X @ testpy import numpy as np
v CODING [WsL: UBUNTU-2..[3 BT O & import matplotlib
v .venv import matplotlib.pyplot as plt
bin
include print("“NumPy version:"
lib
> lib64 matplotlib.use('TkAgg")
share import matplotlib.pyplot as plt

, np.__version__)

.gitignore
pyvenv.cfg
test.py x = np.linspace(@, 2 * np.pi, 1000)

y_sin np.sin(x)
y_cos np.cos(x)

plt.figure(figsize=(10, 5))

plt.plot(x, y_sin, label='sin(x)', color='blue')
S G plt.plot(x, y_cos, label='cos(x)', color='red')
¥ > TiMELINE

®oAo0 Wo Ln6,Col 1 Spaces:4 UTF-8 LF {} Python & 3.123(venv:ivenv) 0

<« £ Coding [WSL: Ubuntu-24.04]

REMOTE EXPLORER ~ WSL Targets v -* testpy X

' WSL TARGETS 4+ O test.p
v [g Ubuntu-24.04 default d import numpy as np
E@ Coding /home/ubuntu/Coding import matplotlib
import matplotlib.pyplot as plt
print("NumPy ve on:", np._ version__)
matplotlib.use('TkAgg')
import matplotlib.pyplot as plt

x = np.linspace(®, 2 * np.pi, 1000)

y_sin = np.sin(x)
y_cos np.cos(x)

Figure 1

Sine and Cosine Waveforms
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