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ABSTRACT

This thesis serves as a supporting material for the course Networking Operating Systems for
the implementation of the course project. This project has an artificial goal which is to reduce
the size of the operating system. The specified operating system was the Linux distribution
CentOS Stream 8. The reduced system includes a graphical web browser, a PDF document
viewer and is accessible via a remote SSH connection. The thesis compares sizes of required
graphical frameworks and applications. Based on the analysis a script was created to auto-
mate the minimalization process. The resulting size of the reduced system was 650 MB.

KEYWORDS

Reduction, Linux, CentOS Stream, RHEL, Operating system, Lightweight, Web browser,
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ABSTRAKT

Tato praca slizi ako podporny material pre predmet Sietové operaéné systémy a ako po-
mocny material pre realizaciu projektu v ramci tohto predmetu. Uéelom tejto prace bolo
vykonat’ redukciu opera¢ného systému z hl'adiska jeho velkosti na disku. Zadanym operac-
nym systémom bola Linuxova distribucia CentOS Stream 8. Redukovany opera¢ny systém
obsahuje graficky web prehliada¢, PDF prehliada¢ dokumentov a je dostupny pomocou
vzdialeného pripojenia SSH. Praca porovnava vel'kosti odporti€anych grafickych rozhrani a
aplikacii. Na zaklade analyzy bol vytvoreny skript, ktory zautomatizoval proces minimali-
zacie. Vysledna vel'kost’ redukovaného systému bola 650 MB.
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ROZSIRENY ABSTRAKT

Tato bakalarska praca sa venuje redukcii opera¢ného systému CentOS Stream. Ciel'om bolo
zmensSit’ jeho velkost’ na disku pomocou automatizovaného skriptu, pricom musel byt stale
funk¢ny a schopny opétovného startu. Systém musel obsahovat’ graficky webovy prehliadac,
PDF prehliada¢ dokumentov a moznost’ vzdialeného pripojenia pomocou SSH.

V teoretickej ¢asti sa popisuji zakladné Casti opera¢ného systému Linux, medzi ktoré
patria ovladace, moduly jadra, grafické prostredie a aplikacie. Kazdej z tychto zakladnych
Casti je venovana samostatna podkapitola, v ktorej st definované. Nasledne s objasnené
dovody a vyznam Vv operacnom systéme, ako aj popisané vlastnosti vybranych priecinkov a
podpriecinkov z hl'adiska hierarchie a ich vyznam v ramci opera¢ného systému. Okrem vy-
znamu sa vysvetlené aj typy stborov, ktoré sa v danych prie¢inkoch nachadzaju a k ¢omu
st potrebné. V d’alSej Casti prace je popisany Start operacného systému a predstavené rozne
Linuxové distribacie. Jednou z predstavenych distribtcii je aj Red Hat Enterprise Linux,
ktora je vyvijana v zadanom systéme CentOS Stream. CentOS Stream ma na rozdiel od Red
Hat-u, ktory je dostupny pre komer¢né ucely, Siroki podporu od komunity a je vol'ne do-
stupny.

V praktickej Casti je predstaveny postup a priprava redukcie operacného systému,
rozne metddy a instalacia minimalistickych aplikacii, ktoré si zadanie tejto prace vyzado-
valo. Analyza operaéného systému sa zameriava na zistenie velkosti potrebnych aplikacii a
ich minimalistickych nahrad, ktoré mali zna¢ny vplyv na vyslednt velkost’ redukovaného
systému. Okrem aplikacii sa tiez skimalo, ktoré subory je mozné odstranit’ bez toho, aby
ovplyvnili beh opera¢ného systému celkovo, alebo len minimalne. Analyza okrem iného za-
hrnala aj postup redukcie opera¢ného systému. Bez obmedzenia chodu systému mohli byt
odstranené docasné subory, manualové stranky, preklady a rézne dodato¢né aplikacie. Pri
redukcii bol zvoleny automatizovany postup podl’a zadania prace, ktory zahtia skript. Kvoli
instalacii dodato¢nych aplikacii je nutny pristup na internet. Aby nedoslo k odstraneniu ba-
lickov, nutnych pre chod systému pocas vykonavania skriptov, bolo nutné ich pridat’ do vy-
nimiek. Ked’Ze viaceré dolezité aplikacie zdiel'aju rovnaké balicky, boli tieto aplikacie tak
isto uchranené pred nechcenym odstranenim a znefunk¢énenim celého systému.

Podkapitola Automated reduction obsahuje ukazky skriptu, ktoré boli vykonavané.
Okrem toho je ku kazdej Casti skriptu popisané, ¢i sa miesto pridalo, alebo uvolnilo. Pre
automatizovant metddu redukcie bol skript rozdeleny na tri zakladné Casti. V prvej Casti sa

vykonala dodato¢na insStalacia balickov a minimalistickych aplikacii, v druhej casti



nasledovala redukcia systémovych balickov a v tretej Casti redukcia adresarov a podadresa-
rov. Nutnost'ou takto redukovaného systému je jeho opatovné spustenie. Minimalistické na-
hrady boli volené podla toho, aku vel’kost mali po nainstalovani a nie, aka velkost’ mala
samotna instalacia. Je to z toho dovodu, ze aj ked’ samotna instalacia nezabera vel'a miesta,
systémové balicky mozu tato velkost’ zvacsit. Kvoli tomu bol zvoleny webovy prehliada¢
Otter-Browser, PDF prehliada¢ XPDF, terminal XTerm a grafické rozhranie Xfce. Okrem
Otter-Browseru existujt aj rézne iné mensie prehliadace, avsak ani jeden z nich neobsahuje
JavasScript, ktory je potrebny pre spravne zobrazenie webovych stranok. Najzdihavejsou das-
tou tejto prace je redukcia mnohych systémovych balickov, ktoré boli prechadzané jeden po
druhom. Po redukcii adresarov a podadresarov boli odstranené aj kniznice a balicky vratane
tych, ktoré tvorili vynimky. Toto odstranenie nespdsobilo znefunkénenie celého operacného
systému, ale iba urcitych Casti. Patri sem ovladaci panel, naviga¢na lista, zvuk a prehliada¢
stiborov. Ked'ze sa daju vSetky potrebné aplikacie spustit’ cez terminal, nie je potrebné, aby
fungovali priamo z plochy. Pri opitovnom $tarte systému je plocha tvorena iba kurzorom a
terminalom XTerm, ktory je pouzivany na sptstanie aplikacii a vykonavanie prikazov.

V podkapitole Start of the OS after reduction je popisany postup po restartovani Sys-
tému, alebo po jeho opatovnom spusteni. Ked'ze boli odstranené viaceré grafické prvky sys-
tému, je nutné najskor sa prihlasit’ v konzole a potom manualne spustit’ minimalizované
grafické rozhranie Xfce.

Zaverecna podkapitola Summary of reduction zhfia vSetky vysledky tejto bakalar-
skej prace. Okrem toho informuje, ako sa zmenili velkosti jednotlivych priecinkov a pod-
priecinkov po vykonani jednotlivych skriptov, vratane toho, aka vel'kost’ samotny systém
postupne nadobudal.

Vysledna vel’kost redukovaného systému bola 650 MB. Systém bol zbaveny softvéru
a suborov, ktoré neboli potrebné pre Gispesné splnenie zadania. Vsetky zadané podmienky
prace boli splnené. Systém je schopny zobrazenia webovej stranky v nezmenenej podobe,
skript v PDF prehliadaci a byt’ vzdialene pripojeny pomocou SSH. Skript je d’alej mozné
pouzit' s miernou Upravou aj na redukcie inych operacnych systémov, ako napriklad Fedora
alebo RHEL, na ktorych bol otestovany. Skript bol testovany na verzii CentOS-Stream-8-
x86_64-latest-dvdl.iso. Mozné vyuzitie tohto systému je vhodné pre kniZnice, zariadenia s

obmedzenou pamitou alebo vykonom a ako pomocka pri plneni skolského projektu.
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Introduction

This bachelor's thesis deals with minimization in one of Linux’s distributions—CentOS
Stream 8. | am doing this thesis as supporting material for a project from the Networking
Operating Systems course. This distribution could be used on devices with limited memory.
Thanks to minimization, the final size of the operating system was comparable to other Linux
minimized distributions like Knoppix, Bodhi, or AntiX. These distributions take up 700
MB-900 MB of space on a storage medium. The main difference is in the minimization
methods of these operating systems. Every operating system is built similarly —first the main
part is the core (kernel), and then other packages for smooth operation are added. The mini-
mization was executed according to assignment on CentOS Stream 8, which was released in
September 2019. The latest version used in minimization was released in July 2022. The
reduced operating system had to include a graphical web browser, a PDF file viewer, and
remote access by SSH. The minimization was performed on a minimal installation of Cen-
tOS Stream. First, | installed an Otter-Browser, XPDF, XTerm, and Xfce using a script, and
then | started to reduce the operating system with an automated script by removing all nec-
essary programs, packages, icons, drivers, fonts, etc. This bachelor's thesis focuses only on
Linux as an operating system, which is what chapter 1 deals with. Chapter 2 focuses on parts
of the Linux operating system, such as the kernel, servers, applications, etc. Subchapter 2.3
deals with background services and demons, which monitor and take care of certain subsys-
tems to ensure that the operating system runs properly. The SSH protocol belongs here as
well. In subchapter 2.4, the graphical environment and display server are described, and this
chapter explains the most commonly used display server on Linux with other GUI. In chapter
3, the start of the OS and bootloader, as well as GRUB and BIOS, is described. Chapter 4
focuses on Linux distributions like Red Hat Enterprise Linux, CentOS Stream, Fedora,
Debian, and Ubuntu. The practical part begins with chapter 5, where the analysis of CentOS
Stream begins. Subchapters 5.6 and 5.7 are focused on the installation of a lightweight web
browser and GUL. In these chapters, there is also a comparison of the different lightweight
web browsers and GUIs. In subchapter 5.8, are parts of script that were used in automated
reduction and the results of every part of the script. Subchapter 5.9 describes the start of the
operating system after reduction performed by an automated script. The results of this per-

formed reduction are in Subchapter 5.10.
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1 Linux operating systems

Linux was created in 1991 by Linus Torvalds when he was studying at the University
of Helsinki. He built the Linux kernel as a free, open-source operating system (OS) that was
used in academic settings. Like other operating systems, we can find here a graphical inter-
face, video editors, audio editors, word processors, and other types of software. [1]

This open-source operating system which is developed by the community, is suitable
for everyone because users can choose from many distributions. Companies choose Linux
for servers due to its secure, flexible, and excellent support from the community of users. It
is widely used on devices with different platforms, like e.g., ARM or x86. [2]

15



2 Parts of Linux operating systems

2.1 Kernel

Kernel is a piece called Linux. It serves as the basis for the Linux operating system. It is the
lowest level of software capable of interacting with computer hardware, applications, and
servers. Each Linux distribution is built on the Linux kernel, which utilise its services to
create a wide variety of software features. Linux is using a monolithic kernel and hybrid
kernels are used by Microsoft Windows and Max OS X.

Lots of benefactors across the world help to develop and modify Linux kernel, which

maintain support for six years. License used for the Linux kernel release is GNU GPLV2. [3]

2.2 Kernel modules

Chunks with a code that are dynamically transferred into the kernel are called kernel mod-
ules. Purpose of kernel modules is to increase the capabilities of the kernel without rebooting
the system. There are two options of configuration of these modules. First option is “built-
in” and second is “loadable”. This second option used so kernel can dynamically add or
remove modules.

Utilizing kernel modules offers a few benefits, like help to identify system faults,
bugs in drivers, etc. For example, if the system crashing is caused by a corrupted driver, this
driver can be unloaded, and the system can work without any issues. Modifying of a code
without restarting can be done using commands. Another benefit is that dynamically loaded
modules take up memory only when they are needed by the system. These modules can be
found in either /lib/modules/$(uname -r)/kernel or /usr/lib/modules/$(uname -r)/kernel. [4]

[5]

2.3 Servers

Servers are background services that start up during boot, or after you log into the desktop.
These support programmes (daemons) monitor various subsystems and make sure every-
thing is running well in the background. They are not running all the time, but only when
they need to carry out specific tasks at predetermined periods. The number of daemons is
different on every system. Since daemons are not directly controlled by a user, they perform

an important role in the proper functioning of the operating system. [6]

Secure Shell
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Using Secure Socket Shell (SSH) or Secure Shell provides users a secured connection to a
computer located on an unsecured network. The main parts of this network protocol are
encrypted data transferred between computers, then password and public key authentication.

The SSH protocol is based on the client-server model. The client is a user who is
connecting to the end station (SSH server). The SSH is using daemon called “sshd”. While
establishing connection is used hashing as well as symmetric encryption. This ensures secure
connection, key exchange, and safe data transfer. Simplified SSH connection and key ex-

change is described in the figure 2.1. [7]

| 1. Client contacts S5H server > SSH Server
S5H Client
| < 2. Server sends PK to S5H client |
C— =) { 3 Agreement of parameters >

| 4. Login of S5H Client to S5H Server >

Figure 2.1: Simplified SSH connection

2.4 Graphical environment

A lot of operating systems include a server, which makes the manipulation of systems faster
and easier for their users. This server is called a display server and offers a graphical user
interface (GUI). It is a program which main task is to receive inputs from client and accord-
ing to them show appropriate outputs on the display.

In order to use hardware for communication with GUI, the display server contains a
protocol. Different operating systems are using different display server protocols, but Linux
distributions are using mostly the X11 display server protocol. The display server that the
X11 protocol uses is called X.org and takes care of client inputs and outputs. Data processing
can be done in any of these components: KMS driver, DRM, or gem. [8]

The GUI includes media elements like wallpapers, themes, icons, and so on, and it is
possible to use a keyboard and mouse for interaction with these elements. Systems that don’t
use GUIs looks like a terminal or a command line. GNOME, Xfce, KDE, and Mate are

among the most popular GUIs. [9]

2.5 Applications

Like any other OS, Linux offers a lot of software titles that can be easily found and installed.

For example, Ubuntu Linux has the ,,Ubuntu Software Centre", which allows you to search

17



for apps and install them. Most Linux distributions have app stores that help you find and
install apps. [10]

2.6 Linux filesystem hierarchy standard

The FHS (Filesystem Hierarchy Standard) specifies the content and structure of directories
and subdirectories. This hierarchy refers to Linux operating systems. The main directory is
called “root” (/) and all other subdirectories and files are under this directory. It is not nec-
essary that all these directories are included in different systems, as it also depends on the
components which are included. Generally, it is possible to find vast majority of directories

and subdirectories from figure 2.2 in every Linux operating system. [11]

m& M¥M$M$$ ns

EmEERE EmEn [ e

Figure 2.2: Linux FHS

/Root

Directory of the main user — root. It is accessible only to this user, who can use every Linux
command and every file. Every other directory that is in the operating system in in this di-
rectory. [12]

/bin

Directory of binary files accessible to every user. Besides that, here are located commands
along with executable files and no other directories. [13]

/boot

In this directory are located files, which are loaded during the boot. From this directory
should not been anything removed but removing old unused kernel won’t cause crash or
anything like that. [14]

/dev

Directory of device files, which are used by both user and computer. Every user has access

to these files. Operating system needs device files to execute boot without any crashes. [15]
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[etc

Directory which contains files used for configuration of system applications. Configuration
files have a suffix “.conf”. [16]

/home

Every user created in Linux operating system has their own home directory. This directory

is accessible only to its owner or root. Content of /home directory is mostly configuration
files or cache files. [17]

19



3  Start of the OS
3.1 Init system

The main process present in the system is called init. Init has full control of daemons, pro-
cesses, and the boot process. That means it can start or terminate any daemon, process, or
service. [10]

The kernel is responsible for the start of init. This happens during the boot. After the
start, its primary function is to run scripts, which are in the file /etc/inittab, to execute new
processes. If the init doesn’t start while booting, a state that will happen is called “kernel
panic”. As the main process has init identifier of 1. [18] [19]

3.2 Bootloader

A programme which is responsible for the boot process is called a bootloader. Its task is to
posture the operating system to RAM during the boot process. With every start of the com-
puter, a series of tests are executed by BIOS. Following that, BIOS passes the control to the
MBR. Although there are several bootloaders in various Linux operating systems, GRUB
(Red Hat), LILO, and LOADLIN (used in multi-boot PCs) belong to the favourites. [20]
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4  Distributions

There are many versions that Linux can offer us. These versions can suit any type of user.
These different versions are called "distributions". Most distributions can be downloaded
and installed for free. Among the most popular distributions are: Linux Mint, Manjaro,
Debian, Ubuntu, Fedora, Elementary OS etc.

Different people and organizations work on different parts. There’s the Linux kernel
(the core of operating system), the GNU shell utilities (the terminal interface and other com-
mands you use), the X server (which produces a graphical desktop), the desktop environment
(which runs on the X server to provide a graphical desktop), and more. [21]

4.1 Red Hat Enterprise Linux

The two types of using operating systems are either for your own purpose or for commercial
activities. Red Hat Enterprise Linux (RHEL) belongs to the second option. Its utilization is
found mainly in servers. RHEL was created in 1994, following his development until now.
RHEL is closely related to the CentOS Stream, and it is now the development platform for
the next releases of RHEL. [22]

As one from many other distributions, there can be found a Linux kernel and open-
source too. Besides that, it includes default Linux applications as well as applications spec-
ified for this version. Not only CentOS is closely related to the RHEL, but Oracle Enterprise
Linux and Pie Box Enterprise Linux too. Red Hat wasn’t always charged for money. In the
beginning user was charged when he needed support, but it changed and then charged RHEL
was created. During the development of the new operating system, ordinary users were also
thought of, and a new Fedora operating system was created, which contains fewer functions
than RHEL and is free. Although Fedora isn’t as stable as RHEL, its packages are modified
to be stable and then used in RHEL. RHEL contains default software as web browser, doc-

ument viewer, and then services, programming software, development tools, etc. [23]

4.2 CentOS Stream

Since CentOS has ended support, CentOS Stream has become its successor. It is based on
the same architecture as Fedora, but with a few modifications. Same as RHEL, CentOS
Stream is more stable than Fedora. Unlike RHEL, CentOS Stream is open-source and can

be used and modified by anyone. [24]
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The main goal was to use every RHEL packages and made this operating system free
to use. There is no charge for support because it has wide community support, and it is com-
pletely free. The CentOS Stream encountered plenty of setbacks. One of the biggest setbacks
was the private code to the operating system, so the community members had to improvise
and made it themselves. Another setback was the lack of time that volunteers had. When
CentOS was almost extinguished, Red Hat itself helped to finish this community project by
sharing the critical parts. [25]

4.3 Fedora

Fedora belongs in the same category as CentOS Stream. It is mainly because Fedora was
developed during the development of RHEL. Although it does include fewer functions than
RHEL, it is secure and free to use. The support of every version is six months. It is popular
among Linux users and, statistically, is right behind the Ubuntu. [26], [27]

Like CentOS Stream, Fedora is supported by community members. These members
are called the Fedora Project, and they take care of previous versions and next releases. Every

Fedora version is using a security mode called “Security-Enhanced Linux”. [28]

4.4 Debian

Debian with Ubuntu and Fedora are the most used operating systems. Like Fedora shares
some parts of the source code with CentOS Stream, Debian shares mainly with Ubuntu.
Community members help to develop new releases with a leader. Debian is not only the
most used, but also belongs to the first operating systems to use Linux kernel. Besides, that,

it is open source. [29]

4.5 Ubuntu

Ubuntu is using Debian’s part of the source code. It is the most user-friendly distribution,
which makes it easy to use even for beginners. Security updates are a sure thing. Everything
is planned, from the update to the end of support. This operating system is free, and money
for development are achieved by donations or providing “special services”. Ubuntu is avail-

able not only in the desktop version, but in widely used server version too. [30]
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5 Manual reduction of CentOS Stream operating

system

5.1 Analyse of CentOS Stream

Before reduction, we need to know what can be removed, while the operating system stays
working. Removing the wrong package will mostly lead to a non-working operating system
or some of its main functions. The next thing is to check if there are some alternatives for
the programmes and environment. Alternatives, which will take up less storage on a hard
drive than the default software pre-installed with our operating system.

In my case, | used minimal installation of the operating system, so | had to download
the internet browser, lighter terminal, and graphical environment with as small installation
size as possible. The script has been tested on the “CentOS-Stream-8-x86_64-latest-
dvdl.iso” version. The network connection is turned off by default. So, the first option is to
turn it on before installation in the menu, or the second option is to use the command “nmtui”
and manually activate it using the GUI. The second option will not be available after reduc-
tion, because this command will also be removed. It’s important to active the internet con-
nection before reduction. How to activate internet connection in the installation menu can
be seen in the figures B.2 and B.3. | chose as a graphical environment Xfce, the internet
browser Otter-Browser, the terminal XTerm, and then | added the XPDF browser because
Otter-Browser does not support viewing PDF files. In table 5.1 under this section, you can
see the differences in the sizes of some graphical environments, web browsers and others,

like terminal, etc.

Desktop environment Installed size (MB)
GNOME 2491

Xfce —installed 1527

Internet browsers

Firefox 220

Otter-Browser — installed 110

Others

Terminal 1.9

XTerm — installed 0.9

XPDF — installed 15,8
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Table 5.1: Size comparison of software

As can be seen from the table 5.1, just by choosing these two programmes and the
environments to their lightweight versions, | was able to save up to 1050 MB. Even more
space | saved by removing packages that | didn’t use for any other software.

The greatest emphasis was placed on the size of various folders in the filesystem
hierarchy structure and the next parts that communicate with the kernel, like modules, soft-
ware packages, libraries, and other software. Thanks to this analysis, | was able to create a
solution and find the right tools, which | used to perform a reduction. Because every distri-
bution of Linux is different, any other solution would not work correctly and would not be
effective enough, which is why my solution will not work with any other distribution. The
reduction was done on minimal CentOS Stream 8 installation, which was downloaded in
July 2022.

5.2 Reduction of temporary files

Every operating system has folders where temporary files are stored. Between these files are
files from the internet browser, log files, and cache files, where applications store infor-
mation about their state. Temporary files have a wide choice of utilization. Such as when a
programme cannot allocate enough memory for its tasks, or when the programme is working
on data bigger than the architecture’s address space. Most temporary files are deleted after
the application is closed. On Linux, temporary files are stored in the directory /var. The log

files were first, which | removed.

rm /var/log/messages

find /var/log -name “*.log*’ -delete

Listing 5.1: Removing log files and log messages

Log files have a suffix ".log" and, thanks to command “find”, | was able to find them
and then remove them. Any user should never modify or remove log files because they are
important for the correct operation of the operating system. They contain significant infor-
mation, thanks to which can help solve problems with the system or restore it to a state when
it was operating correctly.

Cache files are not that important, and if some application needs them, it will just
generate a new one. Temporary files are better at storing information because they exist only
a certain time and deleting them while using a programme is critical for its correct function-

ality. For our minimization, we can use this folder to delete every file in it. The command
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rm, which is responsible for deleting files and folders, was used in this case. In listing 5.2 is
shown the whole command with a path.

rm -rfv /var/cache/*

rm -rfv /home/user/.cache/*

Listing 5.2: Removing cache files
Removing temporary files, in my case, can save up to 200 MB of storage. It depends
on applications installed in the operating system and previously used. However, due to gen-
erating new temporary files with every start of a different application, the best way is to

remove these files after we have done working with them.

5.3 Reduction of utility software

This software is suggested to improve the computer’s performance, system management,
and its user operation. It cooperates with both software and hardware. Most common tasks
performed by utility software are disk fragmentation, virus detection, data recovery, etc.
Subdirectories in the directory /usr include manual pages, software documentation, and in-
formation. The directory /usr/share contains several subdirectories, including /icons,
/themes, /sound, /zoneinfo, /doc, /man, /info and /locale. The largest directory is /locale,
which includes a set of parameters that define the user’s language, region, and any other
preferences that the user wants to see in their user interface. An identifier locale includes a
language code and a country or region code. Number, character classification, date-time,
string, currency, paper size, and colour format are examples of locale settings. User chooses
localization while installing the operating system or during use. The size of this subdirectory
is 280 MB. Localization, which is the operating system currently being used, can be checked

with a command locale.

[root@localhost ~]$ locale
LANG=en_US.UTF-8
LANGUAGE=
LC_CTYPE="en_US.UTF-8"
LC_NUMERIC="en_US.UTF-8"
LC TIME="en US.UTF-8"

LC COLLATE="en US.UTF-8"
LC_MONETARY="en_US.UTF-8"
LC_MESSAGES="en_US.UTF-8"
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LC_PAPER="en_US.UTF-8"
LC_NAME="en_US.UTF-8"
LC_ADDRESS="en_US.UTF-8"
LC_TELEPHONE="en_US.UTF-8"
LC_MEASUREMENT="en_US.UTF-8"
LC_IDENTIFICATION="en_US.UTF-8"
LC_ALL=

Listing 5.3: Currently used localization of the system
From listing 5.3, it is obvious that the currently used localization is "en_US". Files
that correspond can be left behind, and others can be removed. This leads to removing lo-
calizations that are not used. The next step is removing manual pages, software documenta-

tion, information files, some icons, themes, sounds, and others.

rm -rfv /usr/share/doc/

rm -rfv /usr/share/man/

rm -rfv /usr/share/info/

rm -rfv /usr/share/icons/Adwaita/
rm -rfv /usr/share/icons/hicolor/
rm -rfv /usr/share/sounds/

rm -rfv /usr/share/zoneinfo/

rm -rfv /usr/share/theme/Adwaita/

Listing 5.4: Reduction of directory /usr/share
While reduction, some graphical parts of the operating system were also removed.
This does not affect the functionality of the operating system because everything is per-
formed via terminal XTerm. Although these files weren’t that large, 1 was trying to remove

everything | could.

5.4 Kernel modules reduction

As | mentioned in subchapters 2.1 and 2.2 what kernel and a kernel modules are, here is
described, how the reduction is performed. The list of all the modules in the system can be
displayed using the command Ismod. Every system has a different number of modules. In
my case, it was 103. In the listing 5.5, the first 28 modules are shown.

[root@localhost ~]$ Ismod
Module Size Used by
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uinput 20480 1

nls_utf8 16384 1

isofs 49152 1

rfcomm 86016 4

xt CHECKSUM 16384 1

ipt. MASQUERADE 16384 3

xt_conntrack 16384 1

ipt_ REJECT 16384 2

nft_compat 20480 16

nf_nat_tftp 16384 0

nft_objref 16384 1
nf_conntrack_tftp 16384 3 nf _nat_tftp
nft_counter 16384 33

tun 49152 1

bridge 204800 O

stp 16384 1 bridge

lic 16384 2 bridge,stp
nft_fib_inet 16384 1

nft_fib_ipv4 16384 1 nft_fib_inet
nft_fib_ipv6 16384 1 nft_fib_inet
nft_fib 16384 3 nft_fib_ipv6,nft_fib_ipv4,nft_fib_inet
nft_reject_inet 16384 5

nf_reject_ipv4 16384 2 nft_reject_inet,ipt REJECT
nf_reject_ipv6 16384 1 nft_reject_inet
nft_reject 16384 1 nft_reject_inet
nft_ct 20480 18

nf tables_set 49152

nft_chain_nat 16384

Listing 5.5: List of currently established modules
From this listing, two columns are important. The first is a Module, while the second
is Used by. In the Module column are the names of modules, and in the column Used by is
the number of kernel or process, which module is currently used. If a module has a value of

1 in the column Used by, then it is currently used and cannot be removed. If a module has a
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different value than 1 in the column Used by, then it is not currently used and can be re-
moved. However, if another module from the same group has a value of 1, the module cannot
be removed, because it is dependent on that module. In a later chapter about removing soft-
ware packages, some of these modules will be taken out.

The next larger-sized files, which can be removed, and which are not usually used,
are the rescue files. Usage of these files is required when the operating system crashes or
when a problem with software or hardware occurs. These rescue files are always created by
the dracut-config-rescue package when the operating system is installed. Rescue files are
stored in the /boot directory and are easily recognizable because they contain "rescue” in
their name. The size of rescue files varies for every distribution and for every user. In my

case, | can save up to 125 MB, which is the size of half of the folder where they are stored.

[root@localhost root]# find /boot -name *rescue*
/boot/loader/entries/al5e9d1a5d2c44dba56e987f8d333963-0-rescue.conf
/boot/vmlinuz-0-rescue-al5e9d1a5d2c44dba56e987f8d333963
/boot/initramfs-0-rescue-al5e9dla5d2c44dba56e987f8d333963.img

Listing 5.6: List of rescue files

A computer has software called firmware. The device has software, called a driver,
that tells the operating system how to communicate with another device. Firmware packages
are loaded every time while booting and are loaded into RAM. Deleting every firmware
package would lead to a non-functioning operating system. However, deleting those pack-
ages, which are not hidden in other folders, does not affect the proper functioning of the
operating system. In hidden folders are packages that the kernel needs to boot and be able to
communicate with users. Unprotected packages are located at /usr/lib/firmware and can be
removed with the command rm and with the added parameter -rfv, which can remove a

whole folder.

[root@localhost]# rm -rfv /usr/lib/firmware

removed ‘/usr/lib/firmware/3com/3C359.bin’

removed '/usr/lib/firmware/3com/typhoon.bin’

removed directory ‘/usr/lib/firmware/3com'’

removed directory ‘/usr/lib/firmware/RTL8192E'

removed '/usr/lib/firmware/dvb-usb-it9135-01.fw'

removed '/usr/lib/firmware/qed/qed _init_values-8.10.9.0.bin’

removed ‘/usr/lib/firmware/advansys/3550.bin’
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removed '/usr/lib/firmware/advansys/38C0800.bin’

Listing 5.7: Removing unnecessary firmware
A driver that allows operating system and applications to use a computer’s graphics
hardware is called a graphics driver. It controls how graphic components work with the com-
puter. A graphics driver is not necessary, but when it’s installed, it provides more system
stability. On Linux, graphics drivers are in the /lib64/dri directory. There are drivers for
various graphics cards, including those that are not physically present in a computer. These
drivers have a size of more than 200 MB and are recognizable by the suffix “.so”. Deleting
is done by the command rm.
rm /lib64/dri/i965_dri.so
rm /lib64/dri/nouveau_dri.so
rm /1ib64/dri/r600_dri.so
rm /lib64/dri/radeonsi_dri.so

rm /lib64/dri/virtio_gpu_dri.so
rm /lib64/dri/vmwgfx_dri.so

Listing 5.8: Deleting graphics drivers

5.5 Reduction of software packages

Each Linux distribution is usually installed as a different software package, each of which
contains a specific application, such as a web browser. In CentOS Stream, packages can be
installed or removed with the YUM package management system. Software packages take
up a lot of disk space because they are necessary for the proper functioning of the system
and for installed programs. Deleting all packages with all dependent files and folders would
free up a lot of space, but the operating system and other installed programmes would stop
working correctly. That’s because many packages are dependent on other packages, or they
provide stable functioning of the operating system and installed programs. The command
yum list installed can show all installed packages. The number of packages varies for each

distribution of Linux.

[root@Ilocalhost]# yum list installed

Installed packages

GConf2.x86_64 3.2.6-22.el8 @AppStream
ModemManager.x86_64 1.10.8-4.¢l8 @anaconda
ModemManager-glib.x86_64 1.10.8-4.¢l8 @anaconda
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NetworkManager.x86_64 1:1.34.0-0.2.¢l8 @anaconda

NetworkManager-adsl.x86_64 1:1.34.0-0.2.el8 @anaconda
NetworkManager-bluetooth.x86_64 1:1.34.0-0.2.¢l8 @anaconda
NetworkManager-config-server.noarch 1:1.34.0-0.2.¢l8 @anaconda

Listing 5.9: List of a few installed packages

From listing 5.9, three columns can be seen. In the first column is the name of the
package; in the second is the current version; and in the third column is information about
which installer and when they were installed. For example, @anaconda means, that this
package was installed during the installation of the operating system, @ AppStream means,
that packages were installed selectively depending on the purpose for which the system is
being configured, and @baseos indicates the packages that implement the base core func-
tionality of the operating system.

As | mentioned earlier in this chapter, removing every package would result in a non-
functioning operating system or installed software. Therefore, main packages, which are re-
sponsible for proper functioning, must be protected. The defined packages, in my case, otter-
browser, NetworkManager, openssh, xterm, xfce4-session, XPDF, and others must not be
removed. The network manager is responsible for configuration and connection functional-
ity on the network. Deleting would result in the loss of internet connection and the inability
to load a web page in Otter-Browser or any other web browser. Without openssh, the con-
nection from another computer would not work. Because of the removed icons and other
packages that were responsible for some functions from GUI, it is not possible to start pro-
grams from menu, but directly from the command line using the Xterm terminal. Thanks to
XPDF, it is possible to open files with the ".pdf" suffix, which will be needed later. The last
one xfce4-session is responsible for installed lightweight GUI. Every single package men-
tioned will be written to a file with the same name and with **.conf'" suffix added into the
letc/dnf/protected.d/ directory, because every time while removing packages, this folder is
reviewed. If a match is found with the package being removed, the package is skipped, and
awarning message is displayed. Error messages showed in the listing 5.12 “Error: Problem:
The operation would result in removing the following protected packages:” are fine and do

not prevent the minimization process.
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echo “openssh” > /etc/dnf/protected.d/openssh.conf

echo “otter-browser” > /etc/dnf/protected.d/otter-browser.conf

echo “NetworkManager” > /etc/dnf/protected.d/NetworkManager.conf
echo “xterm” > /etc/dnf/protected.d/xterm.conf

echo “xfced-session” > /etc/dnf/protected.d/xfce4-session.conf

echo “xpdf” > /etc/dnf/protected.d/xpdf.conf

Listing 5.10: Protecting packages from removal
After protecting packages, the removal may begin. The CentOS Stream offers the
removal of packages and all their dependencies with the command yum autoremove pack-
age_name. Every time before removing a package, a message shows up to confirm or deny

an action. This message can be skipped by adding the parameter -y.

[root@localhost]# yum autoremove baobab.x86 64
Dependencies resolved.

Package Architecture Version Repository Size
Removing:
baobab x86_64 3.28.0-4.el8 @AppStream 1.4 M

Transaction Summary

Remove 1 Package

Freed space: 1.4 M

Is this ok [y/N]: y

Running transaction check
Transaction check succeeded.
Running transaction test
Transaction test succeeded.

Running transaction

Preparing : 1/1

Erasing : baobab-3.28.0-4.e18.x86_64 1/1

Running scriptlet: baobab-3.28.0-4.e18.x86_64 1/1

Verifying : baobab-3.28.0-4.e18.x86_64 1/1
Removed:
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baobab-3.28.0-4.el8.x86_64
Complete!

Listing 5.11: Removing unprotected package using yum

[root@localhost]# yum autoremove NetworkManager.x86_64

Error:

Problem: The operation would result in removing the following protected packages:
NetworkManager

(try to add '--skip-broken' to skip uninstallable packages or --nobest' to use not only

best candidate packages)

Listing 5.12: Attempt to delete protected package

5.6 Selection and installation lightweight graphical environment

Choosing a graphical environment isn’t as difficult as it may seem. The two main conditions

were to keep the size as small as possible and to still be able to show the web browser in full

resolution with all colours. | had no graphical environment preinstalled, so | had a few envi-

ronments to select from. In Table 5.2, different environments are compared by size. Since

the main thing is to keep the size as small as possible, | opted for the smallest possible one.

The most suitable for fulfilling the assignment was a graphical environment called Xfce.
Table 5.2: Comparison of graphical environments

Desktop environment Installed size (MB)
GNOME 2491
KDE 2199
Xfce 1527
LXDE 1539
MATE 1642
Cinnamon 2223

Installation of Xfce was easy and took only a few minutes. First, | needed to config-
ure the EPEL repository, as it was where | was installing packages from. EPEL (Extra Pack-
ages for Enterprise Linux) is an open-source and free community-based repository project
from the Fedora team that provides high-quality software packages for the Linux distribu-
tions CentOS Stream, Red Hat Enterprise Linux, and Scientific Linux. Installation of EPEL
is provided with the yum install epel-release -y command. The next group to be installed

before proceeding is "base-x”. Although "base-x" can be replaced with "X Window System",
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this group has a lack of packages and is unstable, resulting in crashing applications and a
freezing operating system. This installation is provided with yum groupinstall "'base-x"" -
y. Installing Xfce is now as simple as installing the "Xfce" package group, which is already
configured to install more packages than needed. As a last command to finish the installation

of Xfce, is yum groupinstall **Xfce" -y. It may take a while to download and install pack-

ages.
yum install epel-release -y
yum groupinstall “base-x" -y
yum groupinstall “Xfce” -y

Listing 5.13: Commands used for installation Xfce

root@localhost]# yum groupinstall " Xfce" -y
Package Arch Version Repository Size
Installing group/module packages:
Thunar x86_64 4.16.8-1.el8  epel 016 M
mousepad x86_64 0.5.6-1.el8 epel 339 k
thunar-archive-plugin x86 64 0.4.0-26.el8  epel 85 k
thunar-volman x86 64 4.16.0-3.el8  epel 215 k
tumbler x86_64 0.2.7-1.el8 epel 237 k
xfce-polkit x86_64 0.3-3.el8 epel 25 k
xfced-appfinder x86 64 4.16.1-3.el8  epel 282 k
xfced-panel x86 64 4.16.3-1.el8  epel 011 M
xfce4-power-manager x86_64 4.16.0-1.el8  epel 788 k
xfced-pulseaudio-plugin -~ x86_64 0.4.3-3.el8 epel 123 k
xfced-screensaver x86 64 4.16.0-3.el8  epel 300 k
xfced-session x86 64 4.16.0-3.el8  epel 541 k
xfced-settings x86 64 4.16.2-1.el8  epel 01.2 M
xfced-terminal x86_64 0.8.10-2.el8  epel 670 k
xfconf x86 64 4.16.0-1.el8  epel 192 k
xfdesktop x86 64 4.16.0-3.el8  epel 016 M
xfwm4 x86_64 4.16.1-1.el8  epel 608 k
Installing dependencies:

33



exo x86_64 4.16.2-1.el8  epel 474 Kk
garcon x86_64 4.16.1-1.el8  epel 233 k
libXScrnSaver x86 64 1.2.3-1.el8 appstream 31 k
libdbusmenu x86_64 16.04.0-12.el8 appstream 140 k
libdbusmenu-gtk3 x86_64 16.04.0-12.el8 appstream 41 k
libmousepad0 x86_64 0.5.6-1.el8 epel 125 k
libxfcedui x86 64 4.16.0-2.el8  epel 280 k
libxfcedutil x86 64 4.16.0-4.el8  epel 186 k
pavucontrol x86_64 3.0-11.el8 appstream 160 k

Installing Groups:
Xfce

Transaction Summary

Install 26 Packages
Total download size: 11 M

Installed size: 49 M

Listing 5.14: Installation of Xfce

After installing these packages, the default target should be automatically updated,
meaning that after a reboot, the GUI will automatically be loaded. Finally, after a reboot, on
the login screen is the option to choose a GUI. However, to save as much space as possible,
this login screen will not be available later, and the only option to start this GUI is through
a console. To open this console, three keys need to be pressed — ctrl+alt+f3. When the con-
sole is displayed, the login name and password are entered. Then the last command is Xinit.
After this, the Xfce GUI should be automatically loaded.

5.7 Selection and installation lightweight web browser

Once the Xfce GUI installation is complete, it’s time to select and install a lightweight web
browser. In table 5.3 is a list of the top 5 Linux lightweight web browsers, but not all are
suitable to show the web pages of VUT University of Brno without a change in look. A Web
browser requires JavaScript to display websites correctly. Installation of these web browsers
is a bit more complicated and time-consuming because none of the needed software packages
are available in the CentOS Stream official repositories. This means that they cannot be
installed directly with all their dependencies. There are several solutions to the problem with

installation. One of them is to find a third-party repository, which would make the job easier.
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If the first solution is not successful, the second is to find open-source codes that are freely
available for your own use thanks to a license. These codes can then be compiled on a com-
puter. Some browsers share the same libraries, which must be added before compilation, or
will be added with a third-party repository. Without the added libraries, the compilation itself
wouldn’t even start because the browser constantly requires these libraries. The comparison
of individual lightweight browsers with libraries is in the table. Every browser requires a
different number of libraries for proper operation. Some browsers share the same libraries.
For example, the Otter browser shares a few libraries with Falkon, and Falkon shares the
libcrypto library with Links and Netsurf browsers, but these two browsers cannot be used
because they do not include JavaScript.

Table 5.3: Comparison of lightweight web browsers

Installation size

Web browser Dependencies
(MB)

glibc, Id-linux-aarch64.s0.1, libarchive.so.1.3,
libc.s0.6, libcairo-gobject.so.2, libcairo.so.2,
libgcr-base-3.s0.1, libgcer-ui-3.s0.1, libgdk-
3.50.0, libgdk_pixbuf-2.0.50.0, libgio-2.0.50.0,
Midori libglib-2.0.50.0, libgobject-2.0.s0.0, libgtk- 4.3
3.50.0, libjavascriptcoregtk-4.0.50.1.8, libjson-
glib-1.0.s0.0, libpeas-1.0.50.0, libpeas-gtk-
1.0.50.0, libsoup-2.4.s0.1, libsqlite3.s0.0, lib-
webkit2gtk-4.0.50.37, rtld

libbz2.s0.1, libc.s0.6, libcom_err.s0.2, lib-
crypto.so.1.1, libdl.so.2, libexpat.so.1, lib-
Links gpm.so.2, libgssapi_krb5.s0.2, libidn2.s0.0, 2,9
libk5crypto.so.3, libkrb5.s0.3, liblua-5.3.s0,
libm.s0.6, libssl.s0.1.1, libz.so0.1
libQt5Core.s0.5, libQt5DBus.s0.5,
libQt5Gui.s0.5, libQt5Network.so.5, libQt5Po-
Ealkon sitioning.so.5, libQt5PrintSupport.so.5, 124
libQt50Qml.s0.5, libQt5Quick.so0.5,
libQt5QuickWidgets.so0.5, libQt5Sql.so.5,
libQt5WebChannel.so.5,
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libQt5WebEngineCore.so.5, libQt5WebEn-
gineWidgets.so.5, libQt5Widgets.so.5,
libQt5X11EXxtras.so0.5, libc.so.6, lib-
crypto.so.1.1, libgcc_s.so.1, libm.so.6,
libstdc++.50.6, libxcbh.so.1, qt5-gtbase, qt5-
gtwebengine

libKF5SonnetCore.s0.5, libQt5Core.s0.5,
libQt5DBuUs.s0.5, 1ibQt5Gui.s0.5, libQt5Multi-
media.so.5, libQt5Network.so.5,
libQt5PrintSupport.so.5, libQt5Script.so.5,
Otter browser | libQt5Sgl.s0.5, libQt5WebKit.so0.5, libQt5Web- 15
KitWidgets.so.5, libQt5Widgets.so.5,
libQt5XmlPatterns.so.5, libc.so.6, lib-
gcc_s.so.1, libm.so.6, libpthread.so.0,

libstdc++.50.6

libatk-1.0.50.0, libc.s0.6, libcairo-gobject.so.2,
libcairo.so.2, libcrypto.so.1.1, libcurl.so.4,
libexpat.so.1, libgdk-3.50.0, libgdk_pixbuf-
2.0.50.0, libgio-2.0.s0.0, libglib-2.0.s0.0, lib-
Netsurf gmodule-2.0.s0.0, libgobject-2.0.s0.0, lib- 6,5
gthread-2.0.50.0, libgtk-3.50.0, libjpeg.s0.62,
libm.s0.6, libpango-1.0.s0.0, libpangocairo-
1.0.50.0, libpng16.50.16, libpthread.so.0,
librsvg-2.s0.2, libssl.so.1.1, libz.so.1

The browser is selected by size and by properties. Browsers that are suitable have a
graphical environment, so Links doesn’t belong here because it is a text-based web browser.
Netsurf, Falkon, and Midori have the smallest size after installation, but the final size is
much bigger due to all the necessary libraries and dependencies. | have chosen the Otter

browser because of its smallest size after installation and for all the necessary properties.
Lightweight web browser installation

As | mentioned in chapter 5.7, there are several solutions to installing software packages that
are not available in the CentOS Stream official repositories. | was able to find a third-party

repositories, which helped me to save some time. These third-party repositories are called
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Nux Dextop and Raven. As a first step, the latest release of Nux Dextop or Raven must be
downloaded. Secondly, this release must be installed via rpm or dnf. Third, installation of
the otter-browser package.

[root@localhost Downloads]# dnf -y install https://pkgs.dyn.su/el8/base/x86_64/ra-

ven-release-1.0-2.el8.noarch.rpm
raven-release-1.0-2.el8.noarch.rpm

Dependencies resolved.

Package Architecture Version Repository Size
Installing:
raven-release noarch 1.0-2.el8 @commandline 9.1k

Installing dependencies:
epel-release noarch 8-11.el8 extras 24 k

Transaction Summary

Install 2 Packages

Total size: 33 k [root@localhost Downloads]# yum install otter-browser

Nux.Ro RPMs for general desktop use 1.8 MB/s|4.2MB 00:02

Last metadata expiration check: 0:00:02 ago on Mon 06 Dec 2021 10:06:50 AM EST.
Dependencies resolved.

Package Arch Version Repository Size
Installing:
otter-browser ~ x86_64  0.9.09- nux-dextop 22 M

0.2.beta9qitffObb28.el7.nux

Installing dependencies:

kf5-sonnet-core x86_64  5.88.0-1.el8 epel 212 k
libatomic x86 64  8.5.0-4.el8 5 baseos 24 k
openal-soft x86 64  1.18.2-7.el8 appstream 394 k
pcre2-utfl6 x86 64  10.32-2.el8 baseos 229 k
gt5-qgtbase x86 64  5.15.2-4.el8 appstream 3.6 M
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qt5-gtbase-common  noarch 5.15.2-4.el8 appstream 41 k

qt5-gtbase-gui x86_64  5.15.2-4.el8 appstream 6.1 M
gt5-qgtdeclarative x86 64  5.15.2-2.el8 appstream 42 M
gt5-gtlocation x86 64  5.15.2-2.el8 appstream 3.3 M
gt5-gtmultimedia x86_64  5.15.2-2.el8 appstream 883 k
qt5-gtscript x86_64  5.15.2-2.el8 appstream 1.1 M
qts-gtsensors x86 64  5.15.2-2.el8 appstream 220 k
qts5-gtwebchannel x86 64  5.15.2-2.el8 appstream 102 k
qt5-gtwebkit x86_64  5.212.0-0.60.alpha4.el8 epel 13 M
qt5-gtxmlpatterns x86_64  5.15.2-2.el8 appstream 1.1 M
xch-util-image x86 64  0.4.0-9.el8 appstream 21 k
xch-util-keysyms x86 64  0.4.0-7.el8 appstream 16 k
xcb-util-renderutil x86_64  0.3.9-10.el8 appstream 19 k
xcb-util-wm x86 64  0.4.1-12.l8 appstream 32k

Transaction Summary

Install 20 Packages

Total download size: 37 M
Installed size: 125 M

Is this ok [y/N]: y

Listing 5.15: Raven and Otter-Browser installation
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Figure 5.1: Otter browser before reduction

5.8 Automated reduction

My script, which is used for reduction, consists of more than 350 lines, and is divided into 3
different parts. In the first part, I installed Otter-Browser, GUI Xfce, XTerm, XPDF, and
added important libraries and packages into the protected directory. Packages which are
added in this directory are protected from being removed, even using the yum autoremove -
y command. In this part, no disk space is freed.
#!1/bin/sh

#installation of extra packages for Xfce

dnf install epel-release -y

dnf --enablerepo=epel group

dnf install dnf-plugins-core -y

dnf config-manager --set-enabled powertools
dnf groupinstall " Xfce" "base-x" -y

echo "exec /usr/bin/xfce4-session™ >> ~/.xinitrc

systemctl set-default graphical
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#installation of Development tools and Raven for Otter-Browser and XTerm

dnf -y groupinstall "Development Tools"

dnf -y install https://pkgs.dyn.su/el8/base/x86_64/raven-release-1.0-2.el8.noarch.rpm
dnf --enablerepo=raven-multimedia

dnf --enablerepo=raven-extras

dnf install -y otter-browser

dnf install -y xcb-util xterm

dnf install -y https://download-ib01.fedoraproject.org/pub/epel/7/x86_64/Pack-
ages/x/xpdf-3.04-10.el7.x86_64.rpm

dnf install -y libxfce4ui

dnf install -y xfce4-session

dnf install -y https://pkgs.dyn.su/el8/base/x86_64/libwnck-2.31.0-16.e18.x86_64.rpm
#protecting packages from removal

echo "accountsservice" > /etc/dnf/protected.d/accountsservice.conf

echo "xpdf" > /etc/dnf/protected.d/xpdf.conf

echo "libQt5WebEngineWidgets" > /etc/dnf/protected.d/libQt5WebEngineWidgets
echo "libQt5Multimedia” > /etc/dnf/protected.d/libQt5Multimedia.conf

echo "libQt5WebEngineCore™ > /etc/dnf/protected.d/libQt5WebEngineCore.conf
echo "xorg-x11-fonts-1SO8859-1-100dpi" > /etc/dnf/protected.d/xorg-x11-fonts-
1SO8859-1-100dpi.conf

echo "xorg-x11-fonts-1SO8859-1-75dpi" > /etc/dnf/protected.d/xorg-x11-fonts-
ISO8859-1-75dpi.conf

echo "xorg-x11-server-Xorg" > /etc/dnf/protected.d/xorg-x11-server-Xorg.conf
echo "xorg-x11-server-Xwayland" > /etc/dnf/protected.d/xorg-x11-server-Xway-
land.conf

echo "sudo™ > /etc/dnf/protected.d/sudo.conf

echo "dnf" > /etc/dnf/protected.d/dnf.conf

echo "Xfce" > /etc/dnf/protected.d/Xfce.conf

echo "xorg-x11-xinit" > /etc/dnf/protected.d/xorg-x11-xinit.conf

echo "xterm" > /etc/dnf/protected.d/xterm.conf

echo "NetworkManager" > /etc/dnf/protected.d/NetworkManager.conf

echo "bash" > /etc/dnf/protected.d/bash.conf

echo "otter-browser™ > /etc/dnf/protected.d/otter-browser.conf
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echo "xorg-x11-xinit" > /etc/dnf/protected.d/xorg-x11-xinit.conf

echo "Xorg" > /etc/dnf/protected.d/Xorg.conf ...

Listing 5.16: The first section of the script
In the second part of the script, | started to remove packages and all their dependen-
cies using the command yum autoremove -y. This means that | don’t have to accept every
package manually to be removed. This part of the script consists of more than another 400
lines and includes every installed package in the minimal installation of CentOS Stream. A
short example is shown in the listing 5.17. Using this part of the script, | freed up disk space.
To make this part of the script more effective, everything is done using 5 lines of code in the

script. Commands used for automatization of this part were gawk and sed.

sudo yum autoremove -y GConf2.x86_64 ModemManager.x86_64 ModemManager-
glib.x86_64 NetworkManager.x86_64 NetworkManager-adsl.x86_64 NetworkMana-
ger-bluetooth.x86_64 NetworkManager-config-server.noarch NetworkManager-
libnm.x86_64 NetworkManager-team.x86_64 NetworkManager-tui.x86_64 Ne-
tworkManager-wifi.x86_64 NetworkManager-wwan.x86_64 PackageKit-glib.x86_64
PackageKit-gstreamer-plugin.x86_64 PackageKit-gtk3-module.x86_64
Thunar.x86_64 abattis-cantarell-fonts.noarch accountsservice.x86_64 accountsser-
vice-libs.x86_64 acl.x86_64 adcli.x86_64 adobe-mappings-cmap.noarch adobe-
mappings-cmap-deprecated.noarch adobe-mappings-pdf.noarch adwaita-cursor-
theme.noarch adwaita-gtk2-theme.x86_64 adwaita-icon-theme.noarch . . . xz-
libs.x86_64 yajl.x86_64 yelp.x86_64 yelp-libs.x86_64 yelp-tools.noarch yelp-xsl.no-
arch yum.noarch yum-utils.noarch zenity.x86_64 zip.x86_64 zlib.x86_64 zlib-de-
vel.x86_64 zstd.x86_64 ...

Listing 5.17: The script’s second section

In the final part of the script, | removed all the remaining and unused software, which
wasn’t removed during the second part. This happened because some software packages
share the same libraries, which | added to the protected directory and thus were protected
against being removed using the yum command. At the end, the script removed some un-
necessary directories with files and cache. SSH also had to be reinstalled. Using this part,
which is shown in the listing 5.18, | freed up another space. The final size of the minimized
CentOS Stream is 650 MB.

#removing unused kernel versions

waget https://github.com/ZeuSVK/skripty/raw/main/kernel.bash
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sed s/\vmlinuz-4.18.0-383.e18.x86_64/vmlinuz-$(uname -r)/ kernel.bash > ker-
nell.bash

sed s/\initramfs-4.18.0-383.el8.x86_64/initramfs-$(uname -r)/ kernell.bash > ker-
nel2.bash

sed s/\config-4.18.0-383.el8.x86_64/config-$(uname -r)/ kernel2.bash > kernel3.bash
shopt -s extglob

sh kernel3.bash

cd /homef/test

#downloading scripts to /home/test directory

waget https://github.com/ZeuSVK/skripty/raw/main/bsos.pdf

#removing files, subfolders, etc.

rm -rfv ./.cache

rm -rfv ./.mozilla

rm -rfv /var/cache/*

rm -rfv /etc/firewalld/

rm -rfv /etc/services

rm -rfv /etc/udev

rm -rfv /home/test/.cache/*

rm -rfv /home/test/.local/

rm -rfv /home/test/rpmbuild/sources

rm -rfv /home/rpmbuild/sources

rm -rfv /lib/modules...

Listing 5.18: The script’s final section

5.9 Start of the OS after reduction

While performing reduction, the OS is rebooted only one time — after the performed auto-
mated script. This script is executed by root, because is used minimal installation of this
operating system.

After the script, all the necessary programmes are installed, and all unused software
removed. To reboot after the performed script is as easy as to type "reboot" into the console,
and after reboot, change user to “test” by using command “su test” and then type "Xinit".
After a successful start of the OS, the XTerm terminal is shown.

As a last two parts of this thesis are to open Otter-Browser using command “otter-

browser” a then browse to Brno University of Technology main page. The page is loaded in
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the same figure as in any other web browser. Second part is to open .pdf scripts for course
Networking Operating Systems. The two commands are “cd /home/test/” and then “xpdf

bsos.pdf”. Scripts are fully readable with the same font as they were written in.

5.10 Summary of reduction

After an automated reduction performed by script, the size of CentOS Stream is 650 MB.
The web browser, with all its needed dependencies, takes up one third of this size. The re-
maining two thirds are occupied by the reduced operating system. From table 5.4, it is pos-
sible to see the size of folders before, and after reduction. The least minimized directory is
/usr/bin. On the other hand, the most minimized directory is /var with all its subdirectories.
The resulting values were caused by the removal of unnecessary software packages, firm-

ware, and libraries. These values vary in other Linux distributions.

Table 5.4: Folder comparison before and after reduction

Directory Before reduction  After reduction
[MB] [MB]
[root 1.9kB 289 kB
letc 21.8 1.7
/home 1kB 826 kB
/tmp 1.2 kB 0 kB
fusr 1358 565
{usr/bin 48.9 49
{usr/include 44 kB 0
{usr/lib 936 7.6
Jusr/sbin 35.8 12.4
lusr/lib64 153 417
lusr/share 180 69
Ivar 235 833 kB
Ivar/log 4.44 678 kB
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6 Conclusion

This thesis was developed to help with the project for the course of Networking Operating
Systems. | reduced the size of the CentOS Stream operating system from the viewpoint of
its size on storage media using an automated script. The reduced system includes a graphical
web browser (Otter Browser), a PDF file viewer (XPFD) and remote access via SSH. System
packages, programs, and kernel modules were mostly removed. The minimal installation of
CentOS Stream was 1.8 GB, but after reduction, it was only 650 MB. The script has been
tested on “CentOS-Stream-8-x86_64-latest-dvdl.iso” version. The number of software pack-
ages has been also reduced. The most minimized directory is /var with all its subdirectories.
From the default 235 MB, the size was reduced to 833 kB. On the other hand, the most
increased directory was /usr/lib64/, from 153 MB to 417 MB.

Xfce GUI was selected and used. Otter browser was chosen as the most suitable web
browser. This browser displays the website in its original form. Because this browser does
not support viewing PDF files, an XPDF viewer was additionally installed to display down-
loaded .pdf scripts. The overall reduction of the system was performed so as not to interfere
with functionality. This automated script can be used not only in this specific operating sys-
tem but also in other operating systems like Fedora or RHEL, which | tested with only minor
modifications. After the successful minimization of Fedora in the workstation edition, the
size changed from 8.7 GB to only 817 MB. Among the changes mentioned are the removal
of a few lines from the section of the script dealing with graphic drivers, the addition of
network manager to exceptions, and, in case of RHEL, the activation of package repositories

for successful Xfce and Otter Browser installations.
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Appendix A —Script

centosstream.bash

#1/bin/sh

#installation of extra packages for Xfce

dnf install epel-release -y

dnf --enablerepo=epel group

dnf install dnf-plugins-core -y

dnf config-manager --set-enabled powertools

dnf groupinstall "Xfce" "base-x" -y

echo "exec /usr/bin/xfce4-session" >> ~/.xinitrc

systemctl set-default graphical

#installation of Development tools and Raven for Otter-Browser and XTerm

dnf -y groupinstall "Development Tools"

dnf -y install https://pkgs.dyn.su/el8/base/x86_64/raven-release-1.0-2.el8.noarch.rpm

dnf --enablerepo=raven-multimedia

dnf --enablerepo=raven-extras

dnf install -y otter-browser

dnf install -y xcb-util xterm

dnf install -y https://download-ib01.fedoraproject.org/pub/epel/7/x86_64/Packages/x/xpdf-
3.04-10.el7.x86_64.rpm

dnf install -y libxfce4ui

dnf install -y xfce4-session

dnf install -y https://pkgs.dyn.su/el8/base/x86_64/libwnck-2.31.0-16.e18.x86_64.rpm

#protecting packages from removal

echo "accountsservice" > /etc/dnf/protected.d/accountsservice.conf

echo "xpdf" > /etc/dnf/protected.d/xpdf.conf

echo "libQt5WebEngineWidgets" > /etc/dnf/protected.d/libQt5WebEngineWidgets

echo "libQt5Multimedia"” > /etc/dnf/protected.d/libQt5Multimedia.conf

echo "libQt5WebEngineCore™ > /etc/dnf/protected.d/libQt5WebEngineCore.conf

echo "xorg-x11-fonts-1SO8859-1-100dpi™ > /etc/dnf/protected.d/xorg-x11-fonts-1SO8859-
1-100dpi.conf

echo "xorg-x11-fonts-1SO8859-1-75dpi" > /etc/dnf/protected.d/xorg-x11-fonts-1SO8859-1-
75dpi.conf
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echo "xorg-x11-server-Xorg" > /etc/dnf/protected.d/xorg-x11-server-Xorg.conf

echo "xorg-x11-server-Xwayland" > /etc/dnf/protected.d/xorg-x11-server-Xwayland.conf

echo "sudo™ > /etc/dnf/protected.d/sudo.conf

echo "dnf" > /etc/dnf/protected.d/dnf.conf

echo "Xfce" > /etc/dnf/protected.d/Xfce.conf

echo "xorg-x11-xinit" > /etc/dnf/protected.d/xorg-x11-xinit.conf
echo "xterm" > /etc/dnf/protected.d/xterm.conf

echo "NetworkManager" > /etc/dnf/protected.d/NetworkManager.conf
echo "bash" > /etc/dnf/protected.d/bash.conf

echo "otter-browser" > /etc/dnf/protected.d/otter-browser.conf
echo "xorg-x11-xinit" > /etc/dnf/protected.d/xorg-x11-xinit.conf
echo "Xorg" > /etc/dnf/protected.d/Xorg.conf

echo "xorg-x11-xinit-session™ > /etc/dnf/protected.d/xorg-x11-xinit-session.conf
echo "openssh-server" > /etc/dnf/protected.d/openssh-server.conf
echo "openssh-clients" > /etc/dnf/protected.d/openssh-clients.conf
echo "libwnck-2.31.0-16" > /etc/dnf/protected.d/libwnck-2.31.0-16.conf
echo "wget" > /etc/dnf/protected.d/wget.conf

echo "xfced-session™ > /etc/dnf/protected.d/xfce4-session.conf
echo "libxfce4ui" > /etc/dnf/protected.d/libxfcedui.conf
#protecting folders from removal

chattr +i /usr/bin/xfce4-session

chattr +i /usr/bin/find

#adding "test" user

adduser test

#finding every installed package

yum list installed > installed.txt

gawk {print "yum autoremove -y "$0}" installed.txt > installed1.txt
sed 's/\.x86_64.*/.x86_64/" installed1.txt > installed2.txt

sed 's/\.noarch.*/.noarch/" installed2.txt > installed3.txt

#finding log and rescue files

find /var/log -name “*.log*’ -delete

find /boot -name *rescue* -delete

#start of package removing

sh installed3.txt
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dnf -y install https://pkgs.dyn.su/el8/base/x86 64/raven-release-1.0-2.el8.noarch.rpm
dnf --enablerepo=raven-multimedia

dnf --enablerepo=raven-extras

dnf install -y libxfce4ui

dnf install -y xfce4-session

dnf install -y https://pkgs.dyn.su/el8/base/x86_64/libwnck-2.31.0-16.e18.x86_64.rpm
cd /boot

#removing unused kernel versions

waget https://github.com/ZeuSVK/skripty/raw/main/kernel.bash

sed s/\vmlinuz-4.18.0-383.e18.x86_64/vmlinuz-$(uname -r)/ kernel.bash > kernell.bash
sed s/\initramfs-4.18.0-383.e18.x86_64/initramfs-$(uname -r)/ kernell.bash > kernel2.bash
sed s/\config-4.18.0-383.e18.x86_64/config-$(uname -r)/ kernel2.bash > kernel3.bash
shopt -s extglob

sh kernel3.bash

cd /home/test

#downloading scripts to /home/test directory

waget https://github.com/ZeuSVK/skripty/raw/main/bsos.pdf

#removing files, subfolders, etc.

rm -rfv ./.cache

rm -rfv ./.mozilla

rm -rfv /var/cache/*

rm -rfv /etc/firewalld/

rm -rfv /etc/services

rm -rfv /etc/udev

rm -rfv /home/test/.cache/*

rm -rfv /home/test/.local/

rm -rfv /home/test/rpmbuild/sources

rm -rfv /home/rpmbuild/sources

rm -rfv /lib/modules

rm -rfv /lib64/bluetooth

rm -rfv /lib64/dri/i965_dri.so

rm -rfv /lib64/dri/nouveau_dri.so

rm -rfv /lib64/dri/r600_dri.so

rm -rfv /lib64/dri/radeonsi_dri.so
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rm -rfv /lib64/dri/virtio_gpu_dri.so
rm -rfv /lib64/dri/vmwgfx_dri.so
rm -rfv /lib64/games

rm -rfv /root/.cache

rm -rfv /root/.mozilla

rm -rfv /root/Downloads

rm -rfv /root/mozilla

rm -rfv /root/rpmbuild/SOURCES
rm -rfv /run/log/journal

rm -rfv /run/udev

rm -rfv /usr/bin/aspell

rm -rfv /usr/bin/brotli

rm -rfv /usr/bin/gawk

rm -rfv /usr/bin/gcm-picker

rm -rfv /usr/bin/gnome-control-center
rm -rfv /usr/bin/gnome-keyring-daemon
rm -rfv /usr/bin/gnome-logs

rm -rfv /usr/bin/gpg

rm -rfv /usr/bin/gpgv

rm -rfv /usr/bin/grep

rm -rfv /usr/bin/hcidump

rm -rfv /usr/bin/I2test

rm -rfv /usr/bin/mwm

rm -rfv /usr/bin/nautilus

rm -rfv /usr/bin/nmcli

rm -rfv /usr/bin/nm-connection-editor
rm -rfv /usr/bin/python3.6

rm -rfv /usr/bin/vi

rm -rfv /usr/include

rm -rfv /usr/lib/girepository-1.0

rm -rfv /usr/lib/gnome-shell

rm -rfv /usr/lib/gpg

rm -rfv /usr/lib/locale

rm -rfv /usr/lib/modules/
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rm -rfv /usr/lib/python3.6/site-packages

rm -rfv /usr/lib/qt5/bin

rm -rfv /usr/lib/udev/hwdb.d/

rm -rfv /usr/lib64/aspell-0.60

rm -rfv /usr/lib64/cmake

rm -rfv /usr/lib64/evolution-data-server

rm -rfv /usr/lib64/firefox

rm -rfv /usr/lib64/gconv

rm -rfv /usr/lib64/gio

rm -rfv /usr/lib64/girepository-1.0

rm -rfv /usr/lib64/gnome-keyring

rm -rfv /usr/lib64/gnome-shell

rm -rfv /usr/lib64/libbluetooth.s0.3.19.4

rm -rfv /usr/lib64/libbrotlienc.s0.1.0.6

rm -rfv /usr/lib64/libdb.s0.2.3.0

rm -rfv /usr/lib64/libdw-0.185.s0

rm -rfv /usr/lib64/libedataserver-1.2.50.23.0.0
rm -rfv /usr/lib64/libfdisk.so0.1.1.0

rm -rfv /usr/lib64/libgdk-x11-2.0.50.0.2400.32
rm -rfv /usr/lib64/libgnome-desktop-3.50.17.0.6
rm -rfv /usr/lib64/libldb.s0.2.3.0

rm -rfv /usr/lib64/libLLVM-12.s0

rm -rfv /usr/lib64/libnss_resolve.so.2

rm -rfv /usr/lib64/libpoppler.s0.104.0.0

rm -rfv /usr/lib64/libQt5Designer.s0.5.15.2
rm -rfv /usr/lib64/libsamba-util.s0.0.0.1

rm -rfv /usr/lib64/libsamba-util.s0.1.0.28
rm -rfv /usr/lib64/libsolv.so.1

rm -rfv /usr/lib64/mutter-4

rm -rfv /usr/lib64/python3.6

rm -rfv /usr/lib64/qt5/bin

rm -rfv /usr/lib64/qt5/plugins/bearer

rm -rfv /usr/lib64/qt5/plugins/geoservices
rm -rfv /usr/lib64/qt5/gml



rm -rfv /usr/lib64/rsyslog

rm -rfv /usr/lib64/samba

rm -rfv /usr/libexec/gnome-session-binary
rm -rfv /usr/libexec/nm-iface-helper

rm -rfv /usr/libexec/nm-initrd-generator
rm -rfv /usr/sbin/gdm

rm -rfv /usr/sbin/ldconfig

rm -rfv /usr/share/anaconda

rm -rfv /usr/share/applications

rm -rfv /usr/share/backgrounds

rm -rfv /usr/share/doc

rm -rfv /usr/share/gcc-8

rm -rfv /usr/share/glib-2.0

rm -rfv /usr/share/gnome

rm -rfv /usr/share/gnome-control/center
rm -rfv /usr/share/gnome-control-center
rm -rfv /usr/share/gnome-session

rm -rfv /usr/share/gnome-shell

rm -rfv /usr/share/gnupg

rm -rfv /usr/share/help/*

rm -rfv /usr/share/hwdata/

rm -rfv /usr/share/ibus/*

rm -rfv /usr/share/icons

rm -rfv /usr/share/info

rm -rfv /usr/share/libthai

rm -rfv /usr/share/licenses/libjpeg-turbo/
rm -rfv /usr/share/locale/*

rm -rfv /usr/share/man

rm -rfv /usr/share/mime/text

rm -rfv /usr/share/misc

rm -rfv /usr/share/myspell

rm -rfv /usr/share/otter-browser/locale
rm -rfv /usr/share/plymouth

rm -rfv /usr/share/polkit-1



rm -rfv /usr/share/poppler

rm -rfv /usr/share/themes/Adwaita
rm -rfv /usr/share/vim

rm -rfv /usr/share/X11/locale
rm -rfv /usr/share/xfce4/helpers
rm -rfv /usr/share/xpdf/chinese/simplified
rm -rfv /usr/share/xpdf/chinese
rm -rfv /usr/share/xpdf/japanese
rm -rfv /usr/sher/myspell

rm -rfv /var/adm

rm -rfv /var/cache/*

rm -rfv /var/ftp

rm -rfv /var/games

rm -rfv /var/gopher

rm -rfv /var/ib/gdm

rm -rfv /var/lib/bluetooth

rm -rfv /var/lib/flatpak

rm -rfv /var/lib/gdm

rm -rfv /var/lib/rpm

rm -rfv /var/local

rm -rfv /var/lock

rm -rfv /var/log/anaconda

rm -rfv /var/log/messages

rm -rfv /var/log/sssd

rm -rfv /var/mail

rm -rfv /var/nis

rm -rfv /var/opt

rm -rfv /var/preserve

rm -rfv /var/spool

rm -rfv /var/tp

rm -rfv /varlyp

rm -rfv /var/zp

rm -rfv /usr/share/licenses

rm -rfv /usr/share/zoneinfo
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rm -rfv /home/test/.cache

rm -rfv /usr/share/sounds

rm -rfv /run/log

rm -rfv /tmp

rm -rfv /var/cache

rm -rfv —/.cache

rm -rfv —/.local

rm -rfv =/Downloads

rm -rfv /usr/lib64/dri/crocus_dri.so

rm -rfv /usr/share/licenses

rm -rfv /usr/share/zoneinfo

rm -rfv /home/test/.cache

rm -rfv /usr/share/sounds

rm -rfv /usr/share/themes

rm -rfv /run/log

rm -rfv /tmp

rm -rfv /var/cache

rm -rfv —/.cache

rm -rfv —/.local

rm -rfv ~/Downloads

rm -rfv /usr/lib64/dri/crocus_dri.so

cd /root

#downloading script for finding the actual size of the os
wget https://github.com/ZeuSVK/skripty/raw/main/du.bash
rm -rfv /usr/share/cracklib

rm -rfv /usr/lib64/dri/iris_dri.so

rm -rfv /usr/lib64/dri/kms_swarst_dri.so
rm -rfv /usr/lib64/javascriptcoregtk-4.0.50.18
rm -rfv /var/lib/sss

rm -rfv /var/lib/dnf

rm -rfv /var/libexec/bluetooth

rm -rfv /var/lib64/nss

rm -rfv /usr/share/mime

rm -rfv /var/lib64/libgtk-3.50.0
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rm -rfv /var/lib64/libgtk-3.50.0.2200.30

rm -rfv /usr/lib/.build-id

rm -rfv /usr/lib/dracut

rm -rfv /usr/lib/rpm/platform

rm -rfv /usr/lib64/spa-0.2

rm -rfv /usr/share/pulseaudio

rm -rfv /usr/local

rm -rfv /usr/share/color

rm -rfv /usr/share/colord

rm -rfv /usr/share/libquvi-scripts

rm -rfv /usr/share/factory

rm -rfv /var/lib64/Idb

rm -rfv /usr/share/iso-codes

rm -rfv /usr/share/gdb

rm -rfv /usr/lib64/gtk-2.0

rm -rfv /usr/lib64/gtk-3.0

rm -rfv /usr/lib64/gstreamer-1.0

rm -rfv /usr/lib64/pulse-14.0

rm -rfv /usr/lib64/lua

rm -rfv /usr/lib64/librsvg-2.s0.2

rm -rfv /usr/lib64/libmozjs-60.50.0.0.0

find /usr/lib64/ -type f -name "libpipe*" -print -delete
rm -rfv /usr/lib64/gnome-settings-daemon-3.0

find /usr/lib64/ -type f -name "libgtk*>" -print -delete
find /usr/lib64/ -type f -name "*bluetooth*" -print -delete
find /usr/lib64/ -type f -name "*gnome*" -print -delete
find /usr/lib64/ -type f -name "*polkit*" -print -delete
find /usr/lib64/ -type f -name "*samba*" -print -delete
find /usr/lib64/ -type f -name "*libcol*" -print -delete
find /usr/lib64/ -type f -name "*jpg*" -print -delete
find / -iname "*jpg*" -print -delete

rm -rfv /usr/share/themes

find / -name "*svg*" -print -delete

find / -name "*icon*" -print -delete
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find / -name "*gtk*" -print -delete

find / -name "*LLVM*" -print -delete

find / -name "*libbluetoth*" -print -delete
find / -name "*girepository*" -print -delete
find / -name "*aspell*" -print -delete

find / -name "*libdb-*" -print -delete

find / -name "*libedataserver*" -print -delete
find / -name "*libfdisk*" -print -delete
find / -name "*libgdk*" -print -delete

find / -name "*libgnome*" -print -delete
find / -name "*libldb*" -print -delete

find / -name "*evolution*" -print -delete
find / -name "*libpoppler*" -print -delete
find / -name "*libQtDesigner*" -print -delete
find / -name "*libsamba-util*" -print -delete
find / -name "*libsolv*" -print -delete

find / -name "*python3.6*" -print -delete
find / -name "*gmI*" -print -delete

find / -name "*samba*" -print -delete

find / -name "*gnome*" -print -delete

find / -name "*nm-*" -print -delete

find / -name "*gdm*" -print -delete

find / -name "*ldconfig*" -print -delete
find / -name "*anaconda*" -print -delete
find / -name "*backg*" -print -delete

find / -name "*doc*" -print -delete

find / -name "*gnupg*" -print -delete

find / -name "*help*" -print -delete

find / -name "*ibus*" -print -delete

find / -name "*libthai*" -print -delete

find / -name "*locale*" -print -delete

find / -name "*plymouth*" -print -delete
find / -name "*polkit*" -print -delete

find / -name "*chinese*" -print -delete
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find / -name "*japanese*" -print -delete
find / -name "*nese*" -print -delete
find / -name "*games*" -print -delete

find / -name "*rpm*" -print -delete

find / -name "*messages*" -print -delete

find / -name "*mail*" -print -delete
find / -name "*opt*" -print -delete
find / -name "*spool*" -print -delete
find / -name "*player*" -print -delete
find / -name "*zp*" -print -delete
find / -name "*zone*" -print -delete
find / -name "*them*" -print -delete
find / -name "*crack*" -print -delete
find / -name "*iris*" -print -delete
find / -name "*sss*" -print -delete
find / -name "*dnf*" -print -delete
find / -name "*blue*" -print -delete
find / -name "*libgtk*" -print -delete
find / -name "*color*" -print -delete
find / -name "*libquvi*" -print -delete
find / -name "*ldb*" -print -delete
find / -name "*gdb*" -print -delete
find / -name "*gtk*" -print -delete
find / -name "*libmozj*" -print -delete
sh du.bash
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Appendix B — Running the script

Archive contains one .bash file which contains commands that have been executed. This
script can be downloaded from: https://github.com/ZeuSVK/skripty/raw/main/cen-
tosstream bash

biosdevname-8.7.3-Z.el18.xB6_b4

omp lete!
Uersion Repository

3.8.4-18.e18 Rappstream

emove 1 Package

reed space: 2.1 M

Running transaction check

Transaction check succeeded.

Running transaction test

ransaction test succeeded.

Running transaction
Preparing
Runmning Scrlptlet bison-3.8.4-18.el18.x06_64
Erasing bison-3.8.4-18.218 .xB6_64
Rumning Scrlptlet bison-3.8.4-18.e18.x86_64
Verifying ! bison-3.8.4-18.e18.x86_61

.xB86_64

Problem: The operation would result in removing the following protected packages: accountsservice,
xorg-x11-server-Xwayland
'——skip-broken' to skip uninstallable packages or '--nobest' to use not only best candid

Figure B.1: The process of minimization
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Script execution procedure

Everything is executed as Root. Connection is turned off by default and must be activated
before the reduction. Either before installation in the menu, or right after installation using
the command “nmtui” and then activated using “Activate a connection” in the GUI. After
the reduction of the operating system, this command will be removed, and network connec-
tion will not be possible to activate.

1. install wget using command “yum install wget”, type “y”

r ]

[root@localhost “I#t yum install wyet
Last metadata expiration check: B:81:83 ago on Wed 83 Aug 2022 B7:26:89 AM EDT.
[Dependencies resolved

1.19.5-18.e18 ppstream
Installing dependencies:
libmetalink xBb_61 B.1.3-7.e18 ASE0S
ransaction Summary

2 Packages

otal dowmload size: 766 k
Installed size: 2.8 M
Is this ok [y-N1:

@ Right Control

e &= e Gl
Figure B.4: Step 1
2. wget https://github.com/ZeuSVK/skripty/raw/main/centosstream.bash

=]

[rootBlocalhost 7 1# wyet github.com ZeuSUK-Skripty~sraw main-centosstream.bash
--Z2BZ22-88-B3 A7:31:19-- http:- - github.com ZeuSUK- Skripty raw main-scentosstream.bash
[Resolving github.com (github.com)... 148.82.121.3
omecting to github.com (gyithub.com)1148.82.121.31:80... connected.
TTP request sent, awaiting response... 381 Moved Permanently
[Location: https:- - github.com ZeuSUK-Skripty-raw mainscentosstream.bash [followingl
--2822-88-83 B7:31:19-- https: sgithub.com ZeuSUK-Skripty raw main-scentosstream.bash
ommecting to github.com (github.com)1148.82.121.31:443... comnected.
TTP request sent, awaiting response... 382 Found
[Location: https: sraw.githubusercontent.com ZeuSUK-Skripty-smain-centosstream.bash [followingl
--ZBZ2-B8-83 A7:31:19-- https - sraw.githubusercontent.com ZeuSUK-Skripty-smain-centosstream.bash
[Resolving raw.githubusercontent.com (raw.githubusercontent.com)... 185.199.188.133, 185.199.189.133.
185.199.118.133, ...
ommecting to raw.githubusercontent.com (raw.githubusercontent.com)1185.199.188.1331:443... connecte

TTP request sent, awaiting response... 288 OK

[Length: 12644 (12ZK) [textsplainl

[Saving to: ‘centosstream.bash’

entosstream.bash 1ee8x[= ==>1 12.35Kk --.-KBrss in B.883s
l26zz-88-83 07:31:19 (4.33 MBrs) - ‘centosstream.bash’ saved [12644-126441

[root@localhost “1# _

k@ o EBEE

[] right Control
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https://github.com/ZeuSVK/skripty/raw/main/centosstream.bash

Figure B.5: Step 2

3. sh centosstream.bash
'3

[root@localhost “1# sh centosstream.bash _

s gokdor@@gl

E] Right Control

Figure B.6: Step 3 A

.g' CentOS Stream 8 [Bedi] - Oracle VM VirtualBox

Souber Poditaé  MNahled Vstup Zafizeni Mapovéda

[rootPlocalhost “1# sh centosstream.bash
Last metadata expiration check: 8:84:88 ago on Wed B3 Aug 26822 B7:28:89 AM EDT.
Dependencies resoluved

Package Architecture Uersion

Installing:
epel-release noarch

Transaction Summars
Install 1 Package

Total download size: 24 k
Installed size: 35 k
Downloading Packages:
epel-release-8-11.e18 . noarch.rpm 355 kBrs | 24 kB
177 kBrs | 24 kB
Rumning transaction check
Transaction check succeeded.
Running transaction test
Transaction test succeeded.
Rumning transaction
Preparing
Installing epel-release-8-11.el18.noarch
Rumning scriptlet: epel-release-8-11.el8.noarch
Verifying i epel-release-8-11.e18.noarch

Installed:
epel-release-8-11.e18.noarch

Completet
Extra Packages for Enterprise Linux 8 - x86_64 14 MBss | 13 MB

gomagsa@ g

(3] Right Control

Figure B.7: Step 3B
4. reboot



5. login

6. su test

sruns log/ journal

sruns log

srun

sboot grubZ

susrssharesX11

susrslibh4-1ibQt5Core.s0.5.15.2

susrrslibb4/1ibt50uick.s0.5.15.2

susr/libb4/1ibQt56ui.s0.5.15.2

susrslibbd/1ibtSWidgets.s0.5.15.2

susr/libssystemd

susr/lib

susr/shin
susrslibexec
susrssharesgqtS-resourcessicudt] .dat
+bootsumlinuz—4.18.8-488 .18 . xB86_61
susr/binsotter-browser
susrsshare/fonts urw-base3s
susr/share/fonts
susr/sharesgtS-gtwebengine_dictionaries
susrsshare/gtS-resources
susrrssharesgqtS-translations/gqtwebengine_locales
susr/sharesgtS-translations
susrslibbd driskms_swrast_dri.so
susrslibbdsdri
susr/libb4slibicudata.so.68.3
sbootsinitramfs-4.18.8-488.e18.x86_64. imy
susrsshare/gts
sboot
susr/libb4-1ibQt5HebKit.s0.5.212.8
susr/bin
susrsshare
susrs1ibb4r liblJtSdebEngineCore.s0.5.15.6
Zusr/1ibb4
Zusr
s
total

[root@localhost “1# reboot_

gokdor @@l

E] Right Control

Figure B.8: Step 4

Cent0S Stream 8
[Kernel 4.18.8-488.el8.x86_64 on an xB6_64

localhost login: root

[Password :

Last login: Wed Aug 3 11:25:19 on ttyl
[root@localhost ™14 _

BoEgs B@E

[#] Right Control

Figure B.9: Step 5
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7. Xinit

CentDS Stream 8
Kernel 4.18.8-488.e18.xB6_64 on an xB6_64

localhost login: root

Password :

Last login: Wed Aug 3 11:25:19 on ttyl
[root@localhost ~1# su test
[test@localhost rootlS

Bokdso @l

[#] Right Cantrol

Figure B.10: Step 6

[Cent0S Stream 8
[Kernel 4.18.8-488.e18.xB6_64 on an xB6_64

localhost login: root

[Password :

Last login: Wed Aug 3 11:25:19 on ttyl
[root@Plocalhost “1# su test
[test@Plocalhost rootlS xinit_

BokFo BET

[#] right Control

Figure B.11: Step 7

8. otter-browser, then type vut.cz
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estBlocalhost root]$ otter-brouser [l

n @ 9 @U E] Right Control

Figure B.12: Step 8 A

r

File Edit View History Bookmarks Tools Help
Vysoké uéeni technické v Bré X D @
e 9 C & https/www.vut.cz/?aid_redir=1

VYSOKE UCENI TECHNIC
& “BRNE "¢

P

D =—

B oo B g) 2 @Rrihtconto

Figure B.13: Step 8 B

9. Exit Otter Browser clicking at “File” and “Exit”
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& CentOS Stream 8 [Bei] - Oracle VM VirtualBox

Soubor Pocitac Nahled Vstup Zafizeni Napovéda
Edit View History Bookmarks Tools Help

[ New Tab CirlsT ]

[2 New Private Tab Ctri+Alt+T

[T New Window CtrisN ¥ ~ |@ - Searchusing Du... O
3 New Private Window Ctri+Alt+N

I Open... Ctri+O @ Q —

& Save... Ctri+s En

] Close Tab CtrisW
Sessions »
Import and Export »

3 Print... Ctri+P

@ Print Preview Ctri+Shift+P
Work Offline

V| Show Menubar

PODCAST

B w—

B oo@e B @ rihtcontrol

Figure B.14: Step 9
10. cd /homel/test

test@localhost root]$ otter-brouser

StandardPathsy runtime directory 'Arunfuserdd’ is not owned by UID 1000, but a
irectory permiszions 0700 owned by UID o GID O

ibEGL warning: DRIZ; failed to authenticate

ibEGL warning: MESA-LOADER: failed to open swrast; liblLLYH-14,=0; cannot open =
ared gb,ject file: Mo such file or directory {search paths fusr/libBd/dri, suffi
_dri

ibEGL warning: DRIZ: failed to authenticate

ibEGL warning: MESA-LOADER: failed to open swrast: libLLYH-14,s0! cannot open s
ared ohject file: Mo such file or directory (search paths fusrs/libBd/dri, suffi
_dril}

HebIntegration: Cannot create platform OpenGL context, neither GLY nor EGL are
nahled

testBlocalhost rootl]$ cd shonedtest

testBlocalhost ~15

BoEse ] © 3] right Contral

Figure B.15: Step 10
11. xpdf bsos.pdf



[testBlocalhost root]$ otter-browser

(StandardPaths: runtime directory '/rundfuser/0' is not owned by UID 1000, but a
directory permissions 0700 owned by UID O GID

LibEGL warning: IRIZ: failed to authenticate

LibEGL warning: MESA-LOADER: failed to open swrasti libLLWM-14.s0! cannot open s
hared ?b,]ect. filet Mo such file or directory (search paths Ausr/libB4/dri, suffi
x _dri

1ibECL warning: DRIZ: failed to authenticate

1ibEGL warning: MESA-LOADER: failed to open swrast: libLLWM-14,=0: cannot open =
hared ?mect filet Mo such file or directory (search paths Jusr/libB4/dri, suffi
x _dri

Q¥chbIntegration; Cannot create platform OpenGL context, neither GLE nor EGL are
cnabled

[test@localhost root]$ cd fhomedtest

[test@localhost “1$ wpdf bsos,pdf I

B o& s BRG] 2 @Brihtcontd

Figure B.16: Step 11 A

N

Sitové operacni systémy

Garant predmétu:
Dan Komosuy

Autofi textu:
Dan Komosny a kolelitiv

X

ﬂd
| ) 4V W e i T | 0] &) 2]

& & E i 8]~ 3 right control

Figure B.17: Step 11 B
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Appendix C - Minimal installation of CentOS Stream 8 in

VM VirtualBox

1. Download CentOS Stream 8 latest image from https://linux-mirrors.fnal.gov/linux/cen-

tos/8-stream/isos/x86_64/

Index of /linux/centos/8-stream/isos/x86 64

P Parent Directory

1) CentOS-Stream-8-x86
|| CentOS-Stream-8-x86
1) CentOS-Stream-8-x86
|5] CentOS-Stream-8-x86
") CentOS-Stream-8-x86
|5] CentOS-Stream-8-x86
') CentOS-Stream-8-x86
|5] CentOS-Stream-8-x86
.| CHECKSUM

|5 CHECKSUM asc

Name Last modified Size

64-20220728-boot iso 2022-07-28 11:39 863M
64-20020728-boot iso.manifest 2022-07-28 11:50 635
64-20020728-dvdl .iso 2022-07-28 12:20 11G
64-20020728-dvd]1 iso manifest 2022-07-28 12:20 525K
64-latest-boot iso 2022-07-28 11:39 863M
64-latest-boot.iso.manifest 2022-07-28 11:30 633
64-latest-dvdl iso 2022-07-28 12:20 11G

64-latest-dvdl iso manifest 2022-07-28 12:20 525K
2022-07-28 16:33 704
2022-07-28 18:31 13K

Figure C.18: Step 1

2. In VirtualBox, open “computer” and click on “new”

G" Oracle VM VirtualBox Sprévce

[”] Pauza
E’:‘ @ Reset
@  Zavi 3

3. Name your operating system and use “version Red Hat (64 bit)”, then click “next”

Soubor Poéitaé  Snapshot MNapovéda
{3 Now.. Ctrl+N
[EEE? SR Pridat.. Ctrl+A
@ Mastaveni... Ctrl+5

=,

f ¥ Klonovat... Ctrl+0
Move...

EM @ Exportto OCL..

e Qdstranit...
Seskupit

- > Zobrazit

EE Tools r

Zahodit uloZeny stav...
Zobrazit zéznam... Ctrl+L

Aktualizovat

Zobrazit v prizkumnikovi

Vytvofit zéstupce na plode

Setfidit

Search Ctrl+F

& VE

Figure C.19: Step 2
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https://linux-mirrors.fnal.gov/linux/centos/8-stream/isos/x86_64/
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Nazev a operacni systém

Please choose a descriptive name and destination folder for the new virtual

machine and select the type of operating system you intend to install on it.
The name you choose will be used throughout VirtualBox to identify this

machine.

Mame: CentQS Stream 8

Machine Folder: — C:\Users\peterVirtualBox VMs v
Typ: | Linux v
-
Verze: FRed Hat (64-bit) v

Expertni redim Zrusit

Figure C.20: Step 3

4. Use 1024 MB of ram (can be used more if you want)

Velikost paméti

Zadejte velikost paméti (RAM) kterd bude alokovana pro virtudlni podtad.
Doporucend velikost je 1024 MB.
1024 (5] MB

4MB 16334 MB

Figure C.21: Step 4

5. Create now Virtual hard disk (second option)



Pevny disk

Zde se do virtualniho poditade pridava virtualni pevny disk, Mizete ho bud
wytvafit, vybrat ze seznamu jiz existujicich nebo wybrat slodku, kde je
uloZen,

Pokud potrebujete detailnéji nastavit dlozisté, miZete tento krok preskodit
a rmény provést az bude virtuaini podtac vytvalen.

Doporucena velikost virtudlniho pevného disku je 8,00 GB.
() Mepiiddvat vitudlni pevny disk
O vytvofit nyni virtudini pevny disk
() Poufit existujici soubor = virtudlnim pevnym diskem

Q Cent05 Stream &_1.vdi (Mormalni, 20,19 GB) -
Vytvofit Zrusit
L. o

Figure C.22: Step 5
6. Select the first option, VDI (VirtualBox Disk Image)

Typ souboru s pevnym diskem

Zvolte prosim soubor, ktery budete chiit pouit pro nowy virtudini pevny disk. Pokud jej
mate ji wytvoren jinym virtualizacnim software, miZete toto nastaveni nechat beze zmény.

0 DI (virtualBox Disk Image)
() VHD (Virtual Hard Disk)
() vMDK {virtual Machine Disk)

Expertni redim Zrusit

Figure C.23: Step 6
7. Use the second option “fixed size”

73



Ulozisté na fyzickém pevném disku

Vyberte prosim zda se virtuglni pevny disk bude zvétSovat podle potfeby (dynamicky
alokovany) nebo zda jeho velikost bude pevné dana (pevna velikost).

Dynamicky alokovany virtudini disk bude zahirat na fyzickém disku misto tak jak bude
zaplnén (do definované maximalni velikosti), ale nebude automaticky zmengen pokud
se v ném misto uvolni,

Vytwofeni virtuginiho disku s pevnou velikosti mize na nékterych systémech trvat déle
ale pouziva se castéji,

() Dynamicky alokované

0 Pevnd velikost

Figure C.24: Step 7
8. Set fixed size of the VDI, recommended is 8 GB, but I used 20 GB, then click “Create”

Umisténi a velikost souboru

Zadejte prosim nazev noveho virtudlniho pevneho disku do policka nize nebo klepnéte na
ikonku pro vybér jiné slozky kde bude soubor nasledné vytvoren.

Ci\Users'peter WirtualBox YMs\CentQs Stream 8YCentOS Stream 8.vdi m

Zvolte velikost virtudlniho pevného disku v megabytech. Velikost je limitovana velikost
souboru, ktery je virtudlni poditad schopen uloZit na pevném disku.

' 20,07 GB

Vytvorit Zrusit

Figure C.25: Step 8

9. In VirtualBox right click at your new system, then click at “settings” and “storage”
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'ﬂ' CentOS Stream 8 - Nastaveni
M obecne ‘ Glozists
@ Systém Storage Devices ————— Atributy
@ Radié: IDE Opticka mechanika: IDE primarni master ~ @

|§| Obrazovka ;
e ; T Live co/ovD
Uloziste Q) vy Informace

R T —

Radit: SATA
({>:I Bk & - Velikost: —
@ e CentOS Stream 8_1.vdi Umistént:  —

Ffipojen k:  —
@ Sériové porty
ﬁ UsE
lj Sdilené slozky
lfl Uzivatelske rozhrani
@
A

Figure C.26: Step 9

10. In storage devices click at “empty” and then in the right corner near “IDE primary mas-

ter” click at the blue disc.

## CentOS Stream 8 - Nastaveni

[ obecn:
[®] system

[ obrazovka
Ulozizté
(D: Zuuk
st

£ saiove porty
£ use

[] sdienéslosky

If| Uzivatelské rozhrani

‘ lloFisté

660pen9’

Figure C.27: Step 10
11. Use option “Choose a disk file” and then select your downloaded .iso file and click

it Spustit
Storage Devices Atributy e
al
e Radic: IDE Optickaé mechanika: | IDE primarni master = e ‘ B
> (] Live CO/OVD |a Choose/Create a Virtual Optical Disk...
@ Fadny Informace B Choose a disk file...
& fadic: SATA Typ: Hostitelskd jednotka 'E:’
- Velikost:
CentOS Stream 8_Lvdi Umist&ni: Cent0S-Stream-8-x86_64-20220728-dvd1.iso
Pfipajen k: Cent05-Stream-8-x86_84-20220421-boot.iso
Cent05-Stream-8-x86_64-latest-dvdl.iso
Odebere disk z virtualni mechanily
@<
J Take R
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#C

_entOS Stream B - Mastaveni’

M obecne Glozists
Iil Systém Storage Devieces ——————— Atributy

Radi¢: IDE Opticka mechanika: IDE primarni master ¥ @
@ Obrazovka @

[ Live co/ovD

G Giosisee
| Uloziste Informace

= Typ: Obraz

Tvuk Radit: SATA
GD] v ” Velikost: 10,70 GB
@ s |l CentOS Stream 8_L.vdli Umisténi:  Ci\Wsers\peter'\Downloads),..
Fripojenk: -
@ Sériové porty
ﬁ? UsE
[ sdiene slozky
El Uzivatelské rozhrani
¢QE

Figure C.28: Step 11

12. Click “OK” and in the menu click at the green arrow “Start”

¥ Oracle VM VirtualBox Sprévee

Soubor  Poditac  Snapshot  Napovéda

I vons @] @ @ & D

Take Delete Restore | Properties Klonovat = Nastaven! Zahodit Spustit

Mame Taken

@ vyputo @ Aktuaini stav

Ubuntu_18.04.5_VB_LinuxVMImages.com

[l centos_stream (Snimek 328)
L @ vypruto

B coss (snimsk 1

- IQ Be
Bl g Attributes Information
- 3 .

Nazev: Enter a name for the new snapshot..,

Popis:

Take Resetovat

Figure C.29: Step 12

13. Choose your boot disk and click “start”
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Vyberte prosim soubor s virtualnim optickym diskem nebao
fyzickou optickou jednotku obsahuiici disk pro spusténi
novéha virtudlniho podtade,

Disk by mél umoZhovat spusténi poditade a mofnost
instalace operacniho systému, ktery choete ve virtuglnim
poditadi poufivat, Disk bude pii prigtim vypnuti virtualniho
poditade automaticky wvysunut, ale miZete to udélat nyni
volbou z nabidky Zafizeni.

CentOS-Stream-8-x86_64-20220728-dvd Lisa (1 = [l

Spustit Zrusit

Figure C.30: Step 13

14. Choose first option
[=

Cent03 Stream 8-ztream

Install Cent03 Stream 8-stream

Test thiz media & install Cent0S Stream 8-stream

Troubleshoot ing

B @ g | B gl @ rght control

Figure C.31: Step 14
15. Select English (US) language and click continue
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CENTOS STREAM 8-STREAM INSTALLATION
Eus Help!

WELCOME TO CENTOS STREAM 8-stream.

What language would you like to use during the installation process?

English English English (United States)

Afrikaans Afrikaans English (United Kingdom)
English (India)

ATICH Amharic
cal Arabic English (Australia)

Necamece Engl?sh (Canada)

English (Denmark)
Asturianu Asturian English (Ireland)
Benapyckas Belarusian English (New Zealand)
Brrapcku Bulgarian English (Nigeria)
qreeT Bangla English (Hong Kong SAR China)
a

@ {o @ ﬁ IE ﬁﬂ @ Right Control

Figure C.32: Step 15
16. Select installation destination and click at “done”, make sure your disk has a check

mark

‘a3

INSTALLATION SUMMARY CENTOS STREAM 8-STREAM INSTALLATION
# centos
' Bus Help!
LOCALIZATION SOFTWARE SYSTEM
E Keyboard Installation Source @] Installation Destir
English (US) Local media % Automatic partitioning sele
Language Support Software Selection KDUMP
English {United States) Server with GUI Kdump is enabled
k
Time & Date =» Network & Host I
Americas/New York timezone 6 Nat connected

a Security Policy
USER SETTINGS No content found

c, Root Password

Root account is disabled

Quit in Installatior

T O A T T S S T S S,

@ DJ @ @ Qﬂ @ Right Control

Figure C.33: Step 16 A



INSTALLATION DESTINATION

Done |

Device Selection

Select the device(s) you'd like to install to. They will be left untouched until you click on the main menu's
"Begin Installation” button.
Local Standard Disks k

20.97 GiB

ATA VBOX HARDDISK
sda / 20.97 GiB free

Disks left unselected here will not be touched

Specialized & Network Disks

(=
Add a disk...
Disks left unselected here will not be touched.
Storage Configuration
*) Automatic Custom

I would like to make additional space available.

Full disk summary and boot loader... 1 disk selected; 20.97 GiB capacity; 20.97 GiB free Refresh...

[o) 50 & @] * [#) richt Control

Figure C.34: Step 16 B

17. Open “Network and Host Name” and activate network connection, then click “done”

]

NETWORK & HOST NAME

Ethernet (enp0s3) —
Intel Corporation 82540EM Gigabit Ethernet Controller (i /lfﬂ Ethernet (enp0s3) nj

= Connected

Hardware Address 08:00:27:39:33:8D
Speed 1000 Mb/s
IP Address 10.0.2.15/24
Default Route 10.0.2.2
DNS 192.168.100.1

Configure...

Host Name: | localhost.localdomain Apply Current host name:  localhost.localdomain

k

Ol s 002 #right contral

Figure C.35: Step 17

18. Click at “Software selection” and select “Minimal Install”, click at “done”
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SOFTWARE SELECTION

Done

Base Environment

Server with GUI

An integrated, easy-to-manage server with a graphical
interface.

Server

An integrated, easy-to-manage server.

Minimal Install

Basic functionality.

Workstation

Warkstation is a user-friendly desktop system for
laptops and PCs.

Custom Operating System

Basic building block for a custom CentOS system.
Virtualization Host

Minimal virtualization host.

CENTOS STREAM

Additional software for Selected Environment

Guest Agents

Agents used when running under a hypervisor.
Standard

The standard installation of CentOS Linux.

Legacy UNIX Compatibility

Compatibility programs for migration from or working
with legacy UNIX environments.

Container Management

Tools for managing Linux containers

Development Tools

A basic development environment.

.NET Core Development

Tools to develop .NET and .NET Core applications
Graphical Administration Tools

Graphical system administration tools for managing many
aspects of a system.

Headless Management

Tools for managing the system without an attached
graphical console.

Network Servers

These packages include network-based servers such as
DHCP, Kerberos and NIS.

[o) - Xsd 7 @] % [#) right Control

Figure C.36: Step 18

=]

ROOT PASSWORD

Done

19. Click at “Root Password” and set password, then click at “done”

CENTOS STREAM 8-STREAM INST,

The root account is used for administering the system. Enter a password for the root user.

Root Password: | eeee &
e Too short
Confirm: sees ke

Qg & @] * 3 right Control

Figure C.37: Step 19

20. Click at “Begin Installation”




T CentOS Stream & [Bezi] - Oracle VM VirtualBox

Soubor Poéitac  Mahled Vstup Zafizeni Napovéda

INSTALLATION SUMMARY

E Keyboard
English (US)
Language Suppert

English (United States)

Time & Date

CENTOS STREAM 8-5TREAM INSTALLATION

ERus

Installation Source
Loca media

Software Selection
Minimal Install

Helpl

Installation Destir
Automatic partitioning sele:

KDUMP
Kdump is enabled

Network & Host I

N L B

Americas/New York timezone Wired (enp0s3) connectec

Security Policy
No content found

USER SETTINGS

Root Password
Root password is set k

® User Creation
No user will be created

Quit Beqin Installation

n

B @k B o @ rightcontrol

W wan't fruich unnr dicke unfil v click "Banin Inctallatin

Figure C.38: Step 20

21. Reboot System

L.

-

Soubor  Pocitaé  Mahled Vstup Zafizeni MNapovéda

INSTALLATION PROGRESS CENTOS STREAM &-5TREAM INSTALLATION

Eus

Complete!

CentOS Stream is now successfully installed and ready for you to usel
Go ahead and reboot your system to start using it!

Reboot System

£ty Use of this product is subject to the license agreement found at /usr/share/redhat-release/EULA

@i o | EiE@E] o @ right control

Figure C.39: Step 21
22. Select the first option
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CentDS Stream (4.18.0-408.e18.xB6_64) 8
Cent0S Stream (O@-rescue-ee?5e986db9b4b81930c44efab1048f5) 8

Use the T and ! keys to change the selection.

Py o

Press ‘e’ to edit the selected item, or 'c’ for a command prompt.
The selected entry will be started automatically in 4s.

Figure C.40: Step 22
23. login

(Cent0S Stream B
[Kernel 4.18.8-468.e18.x86_64 on an xB6_64

localhost login: root
Password: _

ko BEE

[#] right Control

Figure C.41: Step 23
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