CankT-IleTepOyprckuii HAMOHAIBHBII MCCIIEOBATEIbCKII YHUBEPCUTET
MHGOPMAIIMOHHBIX TEXHOJIOTWII, MEXaHVKY U OIITUKI

dakysnbTeT MHPOKOMMYHMKAIMIOHHBIX TEXHOJIOTII

Hanpasnenne noarorosku 11.03.02

JlaboparopHas pabora Ne2

COB,T_IaHI/IC U ICIIOJIb30OBAaHYVIE€ PAa3MEPHDBIX TUIIOB JaHHDBIX

Beimosmxnm:

HomennukoB Huknra AHnpeeBrny
I'pynma: K3221

ITposepu:

Bepecues Aprem [IMmurpuesnu

Cankr-IletepOypr
2025



Ilesxp paboThI:

[TonyunTh mIpaKkTUUYecKyie HaBbIKYM PabOTHI C IIOACICTEMOI XpaHEHNS B
Linux, HayuYnTHCI CO3aBaTh pa3ieiibl, GaiioBble CUCTEMBI, paboTaTh C
toMamu xpaHeHus LVM u HactpanBath NAS cucremy Ha nnpumepe NFS.

Yacts 1. [TogroroBka KoHUryparmm.

sl moaroTOBMII IBE BUPTyaIbHbIE MAaIINMHEI Linux Ha ubuntu24.
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C 91:32 PM
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CPUs

Virtual Network Interface
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Device model: virtio -
Boot Options MAC address: 52:54:00:76:1f:db
VirtI0 Disk 1 IP address: 192.168.122.214

VirtIO Disk 2 Link state: @active

SATA CDROM 1
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51 II€epeEMMEHOBAII B COOTBETCTBUM C 3adaHMEM:

Taxxe a1 caeiiajl CHUMKU COCTOSHMIA BUPTYAJIbHBIX MAIIIVIH.

snapsho..

VM State:..

Yacts 2. [TIogkaroueHne gucKka 1 MOHTHpOBaHNe (GallIOBON CUCTEMBI.

[Ipu momorru pyukuun “Add Hardware” st mo6aBuit quck K Mammse c7-2.
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J manmmcan CKPUIIT, KOTOprf/I BBIBOOVIT HAa KOHCOJIb I/IH(l)OpMaHI/IIO O OJICKeE:

disk="${1:-/dev/vdb}"

name="$(basename "$disk")"

uuid="$(blkid -s UUID -o value "$disk" 2>/dev/null || true)"
size="$(lsblk -dn -o SIZE "$disk")"

sector size="$(cat "/sys/block/$name/queue/hw sector size")"
sectors="$(cat "/sys/block/$name/size")"

echo "disk name: $name"

echo "disk uuid: ${uuid:-none}"

echo "disk volume: $size"

echo "sector size: $sector size"

echo "# of sectors: $sectors”



nikRc7-2:~$ nvim info.sh
nikac7-2:~$% ./info.sh
disk name: vdb

disk uuid: none

disk volume pAC
sector size: 512

# of sectors: 4194304
nikRc7-2:~$

3areMm s co3mal Ha AuCKe paspaen, oobeMoMm 110, a Ha HeM ¢aIoByI0
cucreMmy ext4:

nikdc7-2:~$ sudo fdisk /dev/vdb

Welcome to fdisk (util-linux 2.39.3).
Changes will remain in memory only, until you decide to write them.
Be careful before using the write command.

Device does nmot contain a recognized partition table.
Created a new DOS (MBR) disklobel with disk identifier @xd4814789.

Command (m for help): g
Created a new GPT disklabel (GUID: CABB7900-9472-455F-9C52-843C559A7EC9).

Command (m for help): n

Partition number (1-128, default 1):

First sector (2048-4194270, default 2048):
<size{K,M,G,T,P} (2048-419427@, default 4192255): +16

Created a new partition 1 of type 'Linux filesystem' and of size 1 GiB.

Command (m for help): w

The partition table has been altered.
Calling ioctl() to re-read partition table.
Syncing disks.




nikac7-2:~$ 1sblk
NAME SIZE RO TYPE MOUNTPOINTS
sre : 1024M rom
vda : 256 disk
vdal - 1M part
vda2 : 26 part /boot
vda3

part
L—ubuntu——vg-ubuntu——lv lvm /
vdb

disk
Lvdb1 part

20 0 00 ® 0 ®

nikRc7-2:~$ sudo mkfs.ext4 /dev/vdbl
mke2fs 1.47.0 (5-Feb-2023)
Discarding device blocks: done
Creating filesystem with 262144 4k blocks and 65536 inodes
Filesystem UUID: 84641520-5242-4593-9773-a66ac568f3a3
Superblock backups stored on blocks:

32768, 98304, 163840, 229376

Allocating group tables: done

Writing inode tables: done

Creating journal (8192 blocks): done

Writing superblocks and filesystem accounting information: done

nikac7-2:~$

ITocne aToro, B kKatajore /mount g co3main xataior diskl.

nikac7-2:~$ sudo mkdir -p /mount/disk1l
nikac7-2:~$ 1s -1d /mount/diskl

IToToM CMOHTHMPOBAJI HOBYIO CUCTEMY B 3TOT KaTaJIOr:

nikRc7-2:~$ sudo mount /dev/vdbl /mount/diskl
nikRc7-2:~% df -h | grep vdbl

/dev/vdbl 974M 24K 907M 1% [mount/diskl

CxonmpoBaJ Ha HOBBIV AVICK TeCTOBBIN (ari.



nikRc7-2:~$% nvim test.txt

nikRc7-2:~$ cat test.txt

hello world!

nikac7-2:~$ sudo cp test.txt /mount/diskl/
nikac7-2:~$ 1s -1 /mount/disk1

total 20

2 root root 16384 Oct 6 11:39 lost+found
-rw-r—pr— 1 root root 13 Oct 6 11:47 test.txt
nikac7-2:~$

Omnpenenni 06beM CBOOOTHOIO MeCTa Ha BCeX MUCKAX, IIOTKITIOUEHHBIX K
cuCTeME:

nikRc7-2:~$ df -h

Filesystem Avail Use% Mounted on
tmpfs 391M /run
/dev/mapper/ubuntu—vg-ubuntu—1v 5.86 47% /

tmpfs 2.06 0% /dev/shm

tmpfs 5.8M 8% /run/lock
/dev/vda2 1.76 6% /boot

tmpfs 3924 1% /run/user/1000
/dev/vdbl 907M 1% /mount/disk1l
nikRc7-2:~$

Yactsp 3. IameneHue pasgesa u ¢aiiioBoi CUCTEMBL.

S, ¢ momorrpio yrunuTkl fdisk, caesan Tak, UToOBI pa3ges 3aHIMAJ BECh
IVICK:



nikRc7-2:~% sudo fdisk fdev/vdb

Welcome to fdisk (util-linux 2.39.3).
Changes will remain in memory only, until you decide to write them.
Be careful before using the write command.

This dizsk 1s currently 1im use - repartitioning 1s probaobly a bad 1ldea.
It's recommended to umount all file systems, and swapoff all swap
partitions on this disk.

Command (m for help): p

Disk fdev/wdb: 2 GiB, 2147483648 bytes, 4194384 sectors
Units: =ectors of 1 % 512 = 512 bytes

Sector size (lopgical/physical): 512 bytes f 512 bytes
L/0 size (minimum/optimal): 512 bytes / 512 bytes
Disklabel type: gpt

Disk i1dentifier: CABBT9B8-9472-455F-9C52-843CS550ATECD

Device Start End Sectors S5ize Type
fdev/vdbl 2048 2899199 2897152 16 Linux filesystem

Command (m for help): d
Selected partition 1
Partition 1 haos been deleted.

Command (m for help): n

Partition number ([1-128, default 1):

First sector (2848-4194278, default 2848):

Last sector, +f-sectors or +/-size{l,M,G,T,P} (2848-4194278, default 4192255):

Created a new partition 1 of type "Linux filesystem' and of s1ze 2 GiB.
Partition #]1 contains a extd signoture.

Do you want to remove the signoture? [Yles/[N]o: N

Command (m for help): w

nikac7-2:~$ sudo partprobe

nikRc7-2:~$ sudo resize2fs /dev/vdbl

resize2fs 1.47.9 (5-Feb-2023)

Filesystem at /dev/vdbl is mounted on /mount/diskl; on-line resizing required
old_desc_blocks = 1, new_desc_blocks = 1

The filesystem on /dev/vdbl is now 523776 (4k) blocks long.

nikac7-2:~$ df -h | grep vdbl
/dev/vdbl 2.0G6 28K 1.9G 1% /mount/diskl




3arem, onpeaesnI TOCTYITHBIN pasMep aitIoBOIL CICTEMBL.

nikac7-2:~$ df -h | grep vdbl
/dev/vdbl 2.06 28K 1.9G 1% /mount/diskl

nikac7-2:~$%

ITocie, g yBesmumi pasMep (aiyIoBOI CUCTEMBI O MaKCUMaIbHOTO
IOOCTYITHOTO.

nikac7-2:~$ sudo fdisk -1 /dev/vdb

Disk /dev/vdb: 2 GiB, 2147483648 bytes, 4194304 sectors
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: CABB7900-9472-455F-9C52-8043C559A7EC9

Device Start End Sectors Size Type

Jdev/vdbl 2048 4192255 4190208 2G Linux filesystem
nikac7-2:~$ sudo resize2fs /dev/vdbl

resize2fs 1.47.0 (5-Feb-2023)

The filesystem is already 523776 (4k) blocks long. Nothing to do!

nikac7-2:~$ df -h | grep vdbl
/dev/vdbl 2.06 28K 1.9G 1% /mount/diskl
nikac7-2:~$

Yactp 4. Padbora ¢ LVM.

1 cosman 5 HOBBINT SATA nuckoB 1o 10r6 KaXkablit ¥ yOequics, UTO KaTaJor
/dev/ uX yBUIeI:

nikac7-2:~$ lsblk

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINTS
sda 8:0 160G disk

sdb 8:16 106 disk

Y [o 8:32 160G disk

sdd 8:48 106 disk

sde 8:64 160G disk

nikac7-2:~$% 1ls /dev/sdx*
/dev/sda /dev/sdb /[dev/sdc /dev/sdd /dev/sde
nikac7-2:~%




JlJtst TOrO, UTOOBI CO3IaTh HAa BCEX HOBBIX AVICKAX Pa3fieibl, 3aHMMAIOIIIVIe
100% mecTa, 9 MCIIOJIb30BaJI CKPUIIT:

for disk in /dev/sd{a,b,c,d,e}; do

sudo parted -s $disk mklabel gpt

sudo parted -s $disk mkpart primary 0% 100%
done

nikac7-2:~$ ./part.sh
[sudo] password for nik:
nikac7-2:~$ lsblk

NAME

sda

Lsda1

=
>
(]

00 0O 00 00 0O 0O 00O 0O OO

TYPE MOUNTPOINTS
disk
part
disk
part
disk
part
disk
part
disk
part
rom
disk

sdb
Lsdb1

sdc
Lsdc1
sdd
Lsdd1
sde
Lsde1
sre
vda

[os]
O 0O 0O OO OO ®

Nunumanusuposan 1 LVM Bce co3gaHHbIe pasaeibl.

nikaRc7-2:~$ sudo pvcreate /dev/sd{a,b,c,d,e}l
Physical volume "/dev/sdal" successfully created.
Physical volume "/dev/sdbl" successfully created.

Physical volume "/dev/sdcl" successfully created.
Physical volume "/dev/sddl" successfully created.
Physical volume "/dev/sdel" successfully created.
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nikac7-2:~$ sudo pvs
PV VG Fmt
/dev/sdal lvm2
/dev/sdbl lvm2

/dev/sdcl lvm2
/dev/sdd1 lvm2
/dev/sdel lvm2
/dev/vda3 ubuntu-vg lvm2

Cosman LVM rpynnser gr0l Ha OBYX HEPBBIX OVICKAX:

nikac7-2:~$ sudo vgcreate gr@l /dev/sdal /dev/sdbl
Volume group "gr@l" successfully created
nikac7-2:~$

Cosman LVM toMm volOl:

nikac7-2:~$% sudo lvcreate -1 10@%FREE -n vol@l grel
Logical volume "vol@l" created.
nikac7-2:~$

[TpoBepun pasmep:

nikac7-2:~$ sudo vgdisplay grel | grep "PE Size"
PE Size 4.00 MiB

nikac7-2:~$%

Cosman ¢aiyioByIo cucreMy exté4 :
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nikac7-2:~$ sudo mkfs.ext4 /dev/gr@l/volel
mke2fs 1.47.0 (5-Feb-2023)
Discarding device blocks: done
Creating filesystem with 52408832 4k blocks and 1310720 inodes
Filesystem UUID: c949475a-a435-4104-bal19-4450ddb6f3e9
Superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632, 2654

208,
4096000

Allocating group tables: done

Writing inode tables: done

Creating journal (32768 blocks): done

Writing superblocks and filesystem accounting information: done

nikac7-2:~$

3areM CMOHTUPOBAJ TOM B Katajor /mnt/volol:

nikRc7-2:~$ sudo mkdir -p /mnt/volel

nikac7-2:~$ sudo mount /dev/grel/volel /mnt/volel

nikac7-2:~$ df -h | grep volel

/dev/mapper/grél-volel 206 24K 196G 1% /mnt/volel
nikRc7-2:~$

Ho6asui tpetuii nuck B VG grol:

nikac7-2:~$% sudo vgextend gr@l /dev/sdcl
Volume group "gr@l" successfully extended
nikaRc7-2:~%

Pacimpun Tom vol01 Ha 100 % HOBOTO AMCKA.

nikac7-2:~$ sudo vgextend grel /dev/sdcl
Volume group "gr@l" successfully extended
nikac7-2:~$ sudo lvextend -1 +1@@%FREE /dev/grel/volel
Size of logical volume gr@l/vol@l changed from 19.99 GiB (5118 extents) t

0 <29.99 GiB (7677 extents).
Logical volume gr@l/vol@l successfully resized.
nikac7-2:~$

Pacuimpun daitnoByro cucremy:
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nikac7-2:~$ sudo resize2fs /dev/gr@l/volel

resize2fs 1.47.0 (5-Febh-2023)

Filesystem at /dev/gr@l/vol@l is mounted on /mnt/vol@l; on-line resizing re
quired

old_desc_blocks = 3, new_desc_blocks = 4

The filesystem on /dev/gr@l/vol@l is now 7861248 (4k) blocks long.

nikac7-2:~%

nikac7-2:~$ df -h /mnt/volel
Filesystem Size Used Avail Use® Mounted on

/dev/mapper/gr@l-vol@l 306G 24K 286G 1% /mnt/volel
nikac7-2:~$

YacTtp 5. YOnpaBiieHIIe MOHTHPOBAHMEM JVICKOB.
Yacte 6. Padora ¢ NFS.

Yactse 7. Padbora ¢ RAID B Linux.

Yacts 8. IToryuenne madpopmanymy u nusMeHeHue (aiitoBoil CUCTEMBI.
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