System Reserved <
500 MB MTFS 49,51 GB NTFS
Healthy (System, Active, Primary Partiti | ‘Healthy (Boot, Page File, Crash Dump, Primary Partition)

fdev/nvmeQOnip3 [dev/nvmeOnlp5

123.82 GiB 108.00 GiB

Disk Partitioning and Bootloader

LRI ARDULADIRANLABUDILT
Go fight System Platform Administration lueeanu
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o 6 o ® Y 2% 4 I o 0
ﬂﬂlﬂd@ﬂﬂiﬂbﬂﬂLﬂﬂﬁaaq\!aﬂaﬂadﬂ'\‘illﬂﬂ Partition?

5 Blocks =5 Partitions

[dev/nvmeOnip3

123.82 GiB

[dev/nvme0n1p5

108.00 GiB

opent

Q sasha@spd-ss:~

sasha@spd-ss sudo fdisk -1 /dev/nvmeOdnl
Disk /dev/nvmeoOnl: 232.89 GiB, 250059350016 bytes, 488397168 sectors

Disk model: WD_BLACK SN7506 SE 250GB
Units: sectors of 1 * 512 = 512 bytes

11}
X

Sector size (logical/physical): 512 bytes / 512 bytes
I/0 size (minimum/optimal): 512 bytes / 512 bytes

Disklabel type: gpt
Disk didentifier:

Device Start End Sectors
/dev/nvmednlpl 2048 1026047 1024000
/dev/nvme®nlp2 1026048 1058815 32768

/dev/nvme®nlp3 1058816 260728831 259670016
/dev/nvme®nlp4 260728832 261902335 1173504
/dev/nvme®nlp5 261902336 488396799 226494464
sasha@spd-ss

PGTechs

Size
500M

123.8G
573M
108G

Type

EFI System

Microsoft reserved

Microsoft basic data

Windows recovery environment
Linux filesystem



Q sasha@spd-ss:~

sasha@spd-ss 1sblk -f /dev/nvme@nl

NAME FSTYPE FSVER LABEL UUID
nvmeOnl
FAT32
Windows
sasha@spd-ss I

§ 15U Windows laavalUuda 1 Partition 1w 9
TuszuvWsafia NTFS, FAT32 38 exFAT Miilu
Microsoft basic data =URAINALT LA TH C:\ D:\ ¥y

T#5ndniielosnn File Explorer

69.2G

nvmeOn1p3, NTFS, Microsoft basic data

B = x

FSAVAIL FSUSE?% MOUNTPOINTS

9% /boot/efi

35% /

Q sasha@fpd-ssrv

= X
sasha@spd-ss sudo fdisk -1 /dev/nvme®nl
Disk /dev/nvme®Gnl: 232.89 GiB, 250059350016 bytes, 488397168 sectors
Disk model: WD_BLACK SN750 SE 250GB
Units: sectors of 1 * 512 = 512 bytes
Sector size (logical/physical): 512 bytes / 512 bytes
I/0 size (minimum/optimal): 512 bytes / 512 bytes
Disklabel type: gpt
Disk identifier:
Device Start End Sectors Size Type
/dev/nvmednlpl 2048 1026047 1024000 500M EFI System
102 10200482 1082210 227002 1M MJcorosoft ooy od
/dev/nvme®nlp3 1058816 260728831 259670016 123.8G Microsoft basic data
ﬂev TVMEONIpT 200720032 201002330 T III3o0T S/ Windows recovery environment

/dev/nvme@nlp5 261902336 488396799 226494464
sasha@spd-ss

108G Linux filesystem
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> @ Music

v

Pictures
> & Videos

e Windows (C3)

~

9itemns

=
< ~ 4 M5 ThspPC >
Pictures  Folders (6)
intro atwork lin i Desktop
0G_Rescale_GII
i Downloads
systemdservice
ui
E Pictures
~ [ This PC
> B Desktop ~ Devices and drives (3)
b3 Documents

E K3Mote

Games (D)
-]

83.7 GB free of 265 GB

T sort

8= View -

Search This PC

[—= 7] Documents

-

Music

ﬁ Videos

== Windows (C:)

GB free of 123 GB

_d;! Computer Management = m]
File Action View Help i
e AEEE XD 5 RS
& Computer Management (Local | Volume | Layout | Type | File System | Status Actions
v [[’j System Tools - (D?sk 0 part?t?nn 1) S?mple Basic Healthy (Primary Partition) Disk Management g
> @ Task Scheduler = (Disk 0 partition 2) Simple Basic Healthy (Primary Partition) .
> [ Event Viewer = (Disk 1 partition 2] Simple Basic Healthy (Primary Partition) More Actions
> | Shared Folders == (Disk 2 partition 1) Simple Basic Healthy (EFI System Partition)
» @;] Performance == (Disk 2 partition 4) Simple Basic Healthy (Recovery Partition)
l Device Manager == (Disk 2 partition 5) Simple Basic Healthy (Primary Partition)
+ £ Storage == Games (0] Simple Basic NTFS Healthy (Basic Data Partition)
- == Disk Management = Windows (C:) Simple Basic NTFS Healthy (System, Boot, Page File, Crash Dump, Basic Data F
> Fa Services and Applications
i
= Disk 0 1
Basic
931.51GB 900.00 GB 31.51GB
Online Healthy (Primary Partition) Healthy (Primary Partition)
= Disk 1 .. __________________________]
Basic Games (D:)
465.76 GB 265.76 GB NTFS 200.00 GB
Online Healthy (Basic Data Partition) Healthy (Primary Partition)
= Disk 2 I N S R
Basic Windows (C:)
232.87 GB 500 MB 123.82 GB NTFS 573 MB 108.00 GB
Online Healthy (EF || Healthy (System, Boot, F | Healthy (Re || Healthy (Primary Partitic
|| B Unallocated Bl Primary partition
e 7:50 AM
‘_‘; # ey Al l;? L 10/8/2022



Q sasha@spd-ss:~

sasha@spd-ss sudo fdisk -1 /dev/nvme0Onl
Disk /dev/nvme@Gnl: 232.89 GiB, 250059350016 bytes, 488397168 sectors

Disk model: WD_BLACK SN750 SE 250GB

Units: sectors of 1 * 512 = 512 bytes
Sector size (logical/physical): 512 bytes / 512 bytes

Disklabel type: gptl
1sk 1dentiftier:

timal): 512 bytes / 512 bytes

Device Start End
/dev/nvme@nlpl 2048 1026047
/dev/nvme@nlp2 1026048 1058815

Sectors
1024000
32768

/dev/nvmednlp3 1058816 260728831 259670016

/dev/nvmeOnlp4 260728832 261902335

1173504

/dev/nvmednlp5 261902336 488396799 226494464

Size
500M
16M
123.8G
573M
108G

Type

EFI System

Microsoft reserved

Microsoft basic data

Windows recovery environment
Linux filesystem

sasha@spd-ss

JUUUUATN139QLUY Partition (813438091 Partition style,

Partition table type %38 Disklabel type) &va1e 31y

opent

ATL PGTechs

aix
amiga
bsd
dvh
gpt
mac

msdos

sun

atari

loo p

TuaauRitaasnaly azwy
GPT iag MBR (msdos)
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MBR/msdos U GPT 1a389289t519zyauuy lnwlaiing

Windows Linux (GRUB Bootloader @%@L@&l)
8IUY MBR/msdos aLLUY GPT 83LLUY MBR/msdos

>

3 v

)

S~

m . v o ' o & v @

O CSM: Laadlanat Windows aniuene BCD hla FTuda9s319 BIOS Boot

M wazldls OEMLogo Tun1sye Tuunarlasd MBR Partition 1% GRUB
x V vle iNeIueAa319 ESP A529FAUNTIAN

k6819918731 Unreliable Secure Boot ‘Lﬁgﬂﬁaa
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\@sagsuadtsiln BIOS wSa UEFI?

“In 2011, major vendors (such as ASRock, Asus, Gigabyte, and MSI) launched several
consumer-oriented motherboards using thelIntel 6-series LGA 1155 ¢hipset and AMD 9

Series AM3+ chipsets with UEFI.” ‘

Intel Gen 2

https://en.wikipedia.org/wiki/UEFI#Platforms_using_EFI/UEFI

openkMITL PGTechs



sxuulIan1I20ILNAaAILUL BIOS %58 UEFI? (Linux)

Q sasha@\vss-zt:-

sashagvss-zt 1s /sys/Tirmware/efi

= 1s: cannot access '/sys/firmware/efi': No such file or directory
BlOS ‘Vi‘SE’J UEFl—CSM sashapvss-zt

Q sasha@spd-ss:~ = £

sasha@spd-ss 1s /sys/Tirmware/efi

config_table fw_platform_size fw_vendor runtime systab A ® Y]
sashagspd-ss [] UEFI NNNINING

openkMITL PGTechs



9/

F2UVUNIANIIVDILNAAAILUL BIOS %58 UEFI? (Windows)

Start menu > NUNW msinfo32.exe

3 5ystem Information

2 Mhz, 1 Core(s), 1 Logical Proc

BIOS %38 UEFI-CSM

[N System Information
File Edit View Help
System Summary Item Value
& Hardware Resources BIOS Ve n/Date
Components SMBIOS Version
Software Environment Embedded Controller V.
BIOS Mode
EaseB(ward Manufacturer HP
BaseBoard Product 8549

e
e

BaseBoard Version KBC Version 52.6E.00

[[] Search selected category only [JSearch category names only




sxuuliian1I209LNAaAILUL BIOS %58 UEFI? (BGRT)

Funaaanwdainios 819 OEM Logo 131970 ACPI Boot Graphics Resource Table

fa UEFI vaugneas 35idange weaatalasiansalilalaluunnsd

]
S
@ fedora
L—  BIOS, UEFI-CSM L— i OEM Logo LEaIN® ——  UEFI 919N ¢a9
waa UEFI figsaiia UEFI ¥9mgneias watdantdlyd OEM Logo &

openkMITL PGTechs



Open ¥ * bgrt.plymouth In55Col23 @ =

fusrfshare/plymouth/themes/bgrt

[two-step]

Font=Cantarell 12
TitleFont=Cantarell Light 30
ImageDir=/usr/share/plymouth/themes/spinner
DialogHorizontalAlignment=.5
DialogVerticalAlignment=.382
TitleHorizontalAlignment=.5
TitlevVerticalAlignment=.382
HorizontalAlignment=.5
VerticalAlignment=.7
WatermarkHorizontalAlignment=.5
WatermarkVerticalAlignment=.96
Transition=none
TransitionDuration=0.0
BackgroundStartColor=0x000000
BackgroundEndColor=0x000000
ProgressBarBackegroundColor=0x606068
ProgressBarForegroundColor=0xffffff
DialogClearsFirmwareBackground=true
MessageBelowAnimation=true

[boot-up]
UseEndAnimation=false

IUseFirmwareBackground:falseI
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R 4

Remaote

Network

Recent

[@ RecentFiles

P3 Recent Locations
Search For

= Documents

E.] Images

9 Audio

E videos

Devices

£3 windows

[ Fedora

[ Crystal-boot

[ 60.0 GiB Encrypted Drive
Crystal-root

= e HO

image (Windows BMP image, 289.7 KiB)

bgrt — Dolphin ? v A X

Crystal-root > sys > firmware > acpi > bgrt T split Q = °

version

xoffset yoffset

Show Thumbnails

/ y

Ut Linux t31anansaldldsunsuidagdninluniailag OEM Logo

I [sys/firmware/acpi/bgrt/image

image - 307x321 - 100% — Gwenview

&y | 5@ Browse View < > [5} show Editing Tools

O =D A

12:46 AM
10/8/22

L]



Activities & Image Viewer Oct8 00:11:23 e ~ en P D)

Properties X

Size 768 = 432 pixels
eog /sys/firmware/acpi/bgrtfimage = Windows BMP
Q : = @ flies image
sasha@spd-ss ” ls /sys/firmware/acpi/bgrt/image File Size 995.4 kB
fsys/firmware/acpi/bgrt/image Folder bgrt
sasha@spd-ss » eog /sys/Tirmware/acpi/bgrt/image

Aperture

“_. __ R Exposure

Focal Length
150
EE ]

Camera

IN SEARCH OF INCREDIBLE

Time

Ut Linux 1s1unsnlglidsunsyidagUnmluniandag OEM Logo

I [sys/firmware/acpi/bgrt/image




Activities = Virtual Machine Manager Oct 8 00:55:51 e a4 O

Virtual Machine Manager
win10 on QEMU/KVM: cy.vss

e Edit View Help

IEI Open ’

Begin Installation  Cancel Installation

et 0L
MKV - OS information ) .
Basic Details
= testing-fedora ﬁ CPUs
Shutoff B= Memory Name: win10
B f=2 o poees ¥ Boot Options uuID: b8262258-d57d-4c64-b141-77cb284da5d9
win0-efi ‘ & __ SATADisk1 Status: Shutoff (Shut Down)
Running 2 feh SATA CDROM 1
W e & NIC:64:93:c1 N
- Tablet Description:
g Display Spice
@F soundicha
=™ Create a new virtual machine . = Console1
; = Channel (spice)
8 video GXL
m Controller USB
MF Controller PCle
@ usBRedirector1

@ usBRedirector2 Firmware:  BIOS

UEFI

Title:

GEMU/KVM; cy.vss

New VM

Hypervisor Details

Hypervisor: KVM

Architecture: x86_64

Emulator:  fusr/bin/gemu-system-x86_64

Chipset: Q35 -

UEFI x86_64: fusr/share/OVMF/OVMF_CODE_4M.ms.fd
UEFI x86_64: fusr/share/OVMF/OVMF_CODE_4M.secboot.fd
UEFI x86_64: {usr/share/OVMF/OVMF_CODE_4M.fd

1U5unsu&519 Virtual Machine (Hypervisor) u19@at8anba313z&319 VM wuu BIOS %3a UEF

laglaaulaindiasesass 9 azlduvula (0w @389 BIOS au1aas9 UEFI VM 6)




< 1 3 @
aawil313ua1aIadvads i ilnszuy BIOS wIa UEFI

FIRATHNANITNUALNITIALLUY Partition Lis HDD/SSD
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1A589 BIOS @avu1ly MBR/msdos partition table J%@1081915?

Windows

System Reserved (C)
500 MEB NTFS 49.51 GB NTF5
Healthy (System, Active, Primary Partiti | 'Healthy (Boot, Page File, Crash Dump, Primary Partition)

fdevfsda2
49.51 GiB

Partition File System Label Size Used Unused Flags
Jdevfsdal nktfs System Reserved 500.00 MIB 26.98 MiB 473.02 MIB boot
fdevfsdaz nkfs 49.51 GiB 25.35 GiB 24.16 GiB

openkMITL PGTechs



1A589 BIOS @avu1ly MBR/msdos partition table J%@1081915?

Linux

[dev/vda - GParted

GParted Edit View Device Partition Help

=21

Jdevfvdas
19.50 GiB

Partition File System

Jdevfvdal fa ) MiB

/devivdas extd 19.50 GiB
unallocated unallocated 1.00 MiB

0 operations pending

fdev/vda - GParted

GParted Edit View Device Partition Help

00 GiB) +

Jdevivdal
20.00 GiB

Unused Flags

Partition File System i Used
/devivdal [ exta 20.00 GiB 7.79 GiB

510.98 MiB bookt

10.27 GiB

0 operations pending

open PGTechs

Unused

1

Jdevjvda (2

.00 GiB) *




L1@589 UEFI @291y GPT partition table J%a1081915?

Windows

Partition

Jdev/sdal
Jdev/sdaz

Jdev/sda3

(i
100 MEB a5 o
Healthy (EFI System Parti

[fdev/sda3
39.838 GiB

Mame File System Size

EFI system partition . fat32 100.00 MIB

! MiCFDEDFtFEEEWEdD-ﬂrtitiﬂﬁ. unknown 16.00 MIB

Basic data partition nkfs 39.88 GiB

Used
30.42 MIB

65.61 GiB

openkMITL PGTechs

Unused

69.58 MiB

Flags

boot, esp

— msftres

33.28 GiB

msfrdata




¥/
Q/

L1@589 UEFI @291y GPT partition table J%a1081915?

Linux

fdev/vda - GParted

GParted Edit View Device Partition Help

] 31 n| Jdevjvda (20

Jdev/vdaz
19.50 GiB

Partition Name File System Unused Flags

Jdevfvda1l  EFI System Partition . fz MiB 505.74 MiB boot, esp

unallocated unallocated 1.00 MiB

0 operations pending

open PGTechs



wWssunieuszuulna DOS/Windows 71U Linux

DOS/Windows

D:\ 4 Epic Games\
Garena)
— Lab6-2565.pdf
Something.docx

SteamLibrary\
Work\

Partition 1
NTFS, Microsoft Basic Data

openkMITL PGTechs




wWssunieuszuulna DOS/Windows 71U Linux

Linux

— Epic Games/ lib/

— Garena/ — lock/

— Lab6-2565.pdf — mail/

Data/~— Something.docx — tmp/

— SteamLibrary/ — spool/

var/ — Work/ —  www/
... (other stuff)

Partition 1
btrfs, Linux filesystem

openkMITL PGTechs



+ fstab

Open v e lni4Col43 @ = x
#
# fetc/fstab
# Created by anaconda on Thu Feb 18 05:26:58 2022
#
# Accessible filesystems, by reference, are maintained under '/dev/disk/'
# See man pages fstab(5), findfs(8), mount(8) and/or blkid(8) for more 1info.
#
# After editing this file, run 'systemctl daemon-reload' to update systemd
# units generated from this file.
#
UUID= / btrfs compress=zstd 0 o
UUID= /var/Datal btrfs compress=zstd 1 2
14 JUUID= /boot/efi vfat umask=0877,shortname=winnt @ 2
UUID= /var/1lib/boinc extd defaults 12
UUID= /var/Data2 extd defaults 0o

openkMmITL
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szuulndsfiac ¢

Device Information

Device: APPLE HDD HTS541010ASEGB62 Media

Scheme: GUID Partition Map

Size: 1TB

APFS
Partitio] APFS (Encrypted)

APFS (Case-sensitive)

APFS (C ensitive, Encrypted) i M linux-swap
Mac 0OS Extended (Journaled, Encrypted) minix
Mac OS Extended (Case-sensitive, Journaled)

Mac OS Extended (Case-sensitive, Journaled, Encrypted)

ExFAT

MS-DOS (FAT)

Name

openkMITL PGTechs



0oy 0 g g oo 6
Partition manager NnUN133®@N13 Partition uazszuuina

#R99INAI6T Partition Inuiasn1sdiaasszuudfianisiduas inaunsaldldsunsudszinm

Partition manager bn15U30Wed Partition 619 9 luia3adlaag9laanny

.. < Y a o & o o Y
Partition Mmanager I@EW]’JVLﬂLLa’JmﬁJ’IiﬂLWN ﬂi‘.l.l“ll%’l@] CV\IQQJLLN@] dIHGALE N AN

#308L Partition lstaTasber

GParted Macrorit Partition Expert
MiniTool Partition Wizard AOMEI Partition Assistant
EaseUS Partition Master Paragon Partition Manager

openk PGTechs



A150N15 1T GParted lhn1536N15 Partition Lwazssuulna

GParted Demo

open PGTechs



adﬁaglﬂ% ESP uaz MBR Boot sector faazls

A = & A A X Y A en o Y v Aa =
nineaufaasvadnTaeIaslinuinarszuuldfianissuimnrienla daaldmie
NOaULTNNBIWNINNIALALUNAY BAa Bootloader

A A 6 ~ 1 a va % a < A vAa
Wanautaaivaanduinndt 1 szuudfiidnis 1inaz@aas Boot Manager tialil
WyaagNIazdluuljianitladadanIasnaufiaaasinin 3NHUwITEILA
Bootloader lii3unszuuilfian1stnuviivannaaniiy

Taav711ua" Bootloader/Boot Manager 3¢aglib ESP %3031y UEF

uazaefli MBR Boot sector 1%3U9z1L BIOS
https://en.wikipedia.org/wiki/Boot_sector

openk PGTechs



®@28819 Boot Manager: rEFInd &1%3U32uu UEFI

rEFInd Boot Manager
vailable operating system or boot devi

~QzOCH

openkMITL PGTechs



System Reserved <
500 MB MTFS 49,51 GB NTFS
Healthy (System, Active, Primary Partiti | ‘Healthy (Boot, Page File, Crash Dump, Primary Partition)

fdev/nvmeQOnip3 [dev/nvmeOnlp5

123.82 GiB 108.00 GiB

Thank you for your attention!

Wn 10 W
\TRTUAB 11: Getting Started with Linux

openkMITL PGTechs
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