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BEMMEIRG S BIABEr134, tRINSAMIMBERIME — N HES)
rht—clearcourse 0

rht—setcourse rh134

rht—vmctl start classroom

rht—vmct| start all

[B]8Hi1: ssh& Fserverad& serverbsi

JRE: serveraixBIEREER), THEMIEEFavirt-manager, Nifiservera, &EHRAEMRT
H, Yt AMERRRINEERLRNE, F, .

1. EIEZiEELVM

1.1. §iR

tEey/ fdev/project/programs
Jdev/ede — > m
Jdev/sdc [Jdev/project/docs
LVM metaciata
'dev/project/utils
/dev/sdd  — Jdevysdd . | /dev/project/:
dov/sd LVM metadata H
Jrwysde Jfdev/sde g
E
LVM metadata /dev/preject/data
df -
fdev/s — Jcdewfedf data
LVM metadata
slevfsdy  —> g project project
Physical PV VG Lv

Block Device Physical Volume Volume Group Flargmet Laogical Volume
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1. BES T UNST RIS FREEE,
2. e LAEE X BOE RS EIFR AR 2
3. BEAEIMAME D
a. ¥BigeE: —REE. 27X, RAD
b. ¥IEEPV: BIEE R UIRFIMKEER
c. BAVG: BEENEFME, —PVRERT—IVG, VGRAIMEEZD
PV
d. BEELV: BEERENFHRE, TMERLERER

1.2. ERa<
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26
27
28
29
30
31
32
33
34
35
36
37
38
B0
40
41
42
43

BIZZiEE: PINMERZAIRD XEHparted
e) , AILMERTRMERERTIF

#BIEYIRS:

pvcreate /dev/vdbl /dev/vdb2
#BEHAH:

vgcreate vg@l /dev/vdbl /dev/vdb2
-s 16 PEX/, BEAIAE4AM
#BIE2BHES:

lvcreate —n 1lv@1l —L 700M vgol
-L BEEEEARN

lvcreate —n 1lv@1l -1 70 vg0l
-1 $8EEPERI Y

BN X RE:

mkfs —t xfs /dev/vg0l/1vol
#ER:

. fdisk, FESXOMERINELinux LVM (0x8

I
# 1.
tar -czf backup.tar.gz /data

# 2.
umount /dev/sda2

# 3.
fdisk /dev/sda # sda?

# 4.
fsck -f /dev/sda2
mount /dev/sda2 /data

/etc/fatab, EBMRIEFEEEERETIHRUVID iai-—xzf backup.tar.gz -C /data
#MIFRIZES LVM
umount /mnt/data—lvremove—vgremove—pvremove #
HEERS: Ivextend -L +5G /dev/myvg/data_

. Iv
de%Splay resize2fs /dev/myvg/data_lv #
vgdisplay extd
lvdisplay # xfs_growfs /data #

xfs

T REAH: IEINEIMNIIEEPVIRIEINE 2 E S8 "
BREEH: RMEMOMESPVIMUMEETHER, BEFEMRpvmovelFEiE M\ —RY)EEH LT

B —RYEEA E

#1 FEPV:

pvcreat /dev/vdb3

# FRVG:

vgextend vg@l /dev/vdb3
#UABRVG:

pvmove /dev/vdb3
vgreduce vg@l /dev/vdb3

#RLV:
lvextend —L +300M /dev/vg0l/1v0Ol
# B R Gix &

xfs_growfs /mnt/data (EV BLVZE—TEEBICEBT BRAXHERL)

#HRX MR Sextdrgl:

resize2fs /dev/vg0l/1lvol (FEY EBLVZE—EEILHT BERAXHRS)

#H B X RS swapiE:

mkswap /dev/vg0l/v0l (EY BLVZE—EBILET BEAXERS)



BT

bash

$ fTdisk -1 /Sdewv/sda

Device Boot

Sdev,/sdal =
JSdev/sdaz2
Sdev,/sdaz

—. BUEIIBE

5t

i

EimtFhE
EESEAN
BIOXEER
EATIRE

£=11)

HiETFERE

Start End
2848 2699199
2099208 62935039
529350480 8383679

LVM

RS R

BT

Fr—ithLEE

tREE. &l BEE

SHSEEEIEERL

D =

Sectors Size Id Type
2097152 1G 83 Linux
62835840 29G 83 Linux
209518498 189G 83 Linux

LVM 7=fi:

bash

$ pvcreate /dev/sdbl /dev/sdcl

$ vgcreate myvg /dev/sdbl /dev/sdcl
$ lvcreate -L 208G -n data_lv myvg
$ lvcreate -L 108G -n backup lv myvg

$ lvextend -L +5G /dev/myvg/data lv
$ resize2fs /dev/myvg/data lv

PVEER > 7XFR > XFERS > 68

L g isxmiregsE, 0 s

LVM 2243

PIEEEE - WEE(PV) » FE(VG) - FEE(LV) » TIFFRE - FEE

L o=

e

miLEE

L — Rig&HEe, hEEE

O =+

© E#



44 LI BFEEM-PL77

16 K7P168

47

48 parted /dev/vdb mklabel gpt

49 parted /dev/vdb mkpart first 1M 258M

c0 parted /dev/vdb mkpart second 258M 514M

51 parted /dev/vdb set 1 1lvm on

- parted /dev/vdb set 2 lvm on

53 parted /dev/vdb print

54

55 pvcreate /dev/vdbl /dev/vdb2

56 vgcreate servera_group /dev/vdbl /dev/vdb2

57 lvcreate —n servera_volume —-L 400M servera_group
58

59 mkfs.xfs /dev/servera_group/servera_volume

22 mkdir /data

62 mount /dev/servera_group/servera_volume /data/
63

64 cp —a /etc/*.conf /data/

65 ls -1 /data |wc -1

1.3. #3E (4aRiZEE)

LVM
1. GPT parted /dev/vdb mklabel gpt /dev/vdb GPT
2. parted /dev/vdb mkpart first 1M 258M first 1MB
258MB 257MB 258M - 1M
3. parted /dev/vdb mkpart second 258M 514M second 258MB
514MB 256MB 514M - 258M

4. LVM
parted /dev/vdb set 1 Ivm on
parted /dev/vdb set 2 Ivm on

LVM LVM
5.
parted /dev/vdb print
6. pv
pvcreate /dev/vdbl /dev/vdb2 LVM

# pvdisplay

7.
vgcreate servera_group /dev/vdbl /dev/vdb2 servera_group /dev/
vdbl /dev/vdb2 # vgdisplay
8

Ivcreate -n servera_volume -L 400M servera_group  servera_group
servera_volume
400MB
9.
mkfs.xfs /dev/servera_group/servera_volume XFS mkfs Make

FileSystem 5



ARSI (X8RS, BRIE, ext48IUsHs)
1. RNEEREA&YERE, —EEStumount
2. TRIRGEB AR Bl K/ NEBEF R R A VAR
vgextend servera_group /dev/vdb3
3. EBRZAIEEHIEX MY, RIEXHFRGAT VRS vdb3 Vg servera-group

Ivextend -L 750M /dev/servera_group/
servera_volume

750M
=1 xfs_growfs data/
BHiZMAIZEE100M-————) 50M, EUEARZENMN df -Th  mount
umount /data
xfs_repair /dev/servera_group/servera_volume nkdir /file

1752:

SIRETEVgEE, MWHEEMAES, vdb1EENEIEESIIEME, EvdolMpviBkk

10. mkdir /data
mount /dev/servera_group/servera_volume /data/ /data
vigf/etﬁ/fstab /dev/server_group/servera_volume /data xfs defaults 0
0 -T
11. cp -a /etc/*.conf /data/ /etc/ .conf /data/ -a
12. Is -I /data |wc -I /data +1
/etc/fstab
/dev/vdb /etc/fstab  FileSystem
t—/dev/vdbl: 257MB (1M-258M) TABle "
— /dev/vdb2: 256MB (258M-514M) "
: 513MB
LVM
. /dev/vdbl (257MB) + /dev/vdb2 (256MB) = 513MB
. servera_group (513MB)
. servera_volume (400MB) . " "
. 113MB Windows )
: 400MB - XFS - /data
: /etc/*.conf
(V) -
1. PV
pvcreate
LWM PV LWM
VG PV VG
(Ve) -
1. VG
PV
VG = PV
VG LV
LV
VG
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A B P WWWWWWWWWWNDNNDNNMNNNNNRRRPRRRPRRRRRPRE
NP OONOUDR WNRERPRPOOVONOULUPEEWNRPOOVONOUIPEAWNEREOS

extdt8z, JRIRIF
Za/NLVME R Z2IC — — — 48\ LWMERERXENER, SRl SET

1. EEEmountiE

df -h
du -sh /data/ xfs_db -c "check" /dev/servera_group/servera_volume
90K /data/

2. ENEME
umount /data

3. BEHE
e2fsck -f /dev/servera_group/servera_volume

4. FaVEREI1006, ZHF—LE, MERERNBEEBRINE L
resize2fs /dev/servera_group/servera_volume 100M

5. 4&/)\LVZ|100G
lvresize ——size 100M /dev/servera_group/servera_volume

6. BEEES FAIVg name
lvdisplay

7. BRES, BEXHREETN
mount /dev/servera_group/servera_volume /data/
1s -1 /data/ | wc -1

HE2ME K
8. IBFIEMERIRNERNEIEMIE
pvmove /dev/vdb2

9. ZEFvyg
vgreduce servera_group /dev/vdb2

10. MARGHBERILE
pvremove /dev/vdb2

SEMBR/dev/vdb2

11. BRiEs, SBEXHRSELN
mount /dev/servera_group/servera_volume /data/
1s -1 /data/ | wc -1



2. B FEEEstratis

2.1. iR
1. StratisA BB IB1FHEIR &M RSB 1T
2. Stratisth TIFHBITELVM, XFSHR RS23RN ERIFTE S REMEINEE
3. StratisREEBEXMHRA AL, FEIEXHARFRAZRERNEUNS. ERNAIRE
BEE,
4. StratisfIZNERRERUBEEEN A XNE THEIRFHNEZMA, FiBEStratisX 4t

{EE

RARBREENN, BAMDEARERIRE

BT XERFAINERER ARSI NS, HETRTE

XHRGMEI MRE B, MEERZENRMERRIERT AT

. StratisfERTTEIEIRBIFAEE . SNXERS, MMARENHRIZNXERFHITF

NEMBIANEENEE, REEEAStratisTRM G WHATERE
BMPRSALAEIE2 24PN X R SR

. BIBIRER (SXHIRER)

&4 4 -

w/oN=[

1. NEEIEEfilesystem A/ N5 HIEC B
2. NEERAMUXERG- UG ARRIRSI A RN EIETT

o

—

-

h—

h—

]| S| S | | k}“

SAS LUKS LVM Ceph 035D
FC LVMVDS
iscsl LUKS LVM YDO

NVMe



= =2 = =

Filesystem 1 Filesystem 2 Filesystem 3 Filesystem 4

Pool 1 Pool 2

-] 9, 2 o 9 o o 9, J o 9, o ) 9, J
) o ) o) ) (] ) ) £ []

/dev/sda Jdev/sdb /dev/sdc fdev/sdd /dev/sde fdev/sdf

M8 8.1: Stratis B97THE

Stratis Layers

User View Filesystem | Filesystem Internal View

XFS

|

' = “Thinpool”

‘ dm-thin
Pool i

|
“Backstore”
dmr-integrity

- l
Blockdev | Blockdev J

i___i Optional

8.3: Stratis B

22 ENERAE
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[

12
13
14

Za#Stratis: yum install stratis—-cli stratisd

& systemctl enable — —now stratisd

BIE— P S MNIRIZEEAM: stratis pool create pooll /dev/vdb

BFEFAM: stratis pool list

Et R INERIMRIZE: stratis pool add-data pooll /dev/vdc

BEEMPAURIEE: stratis blockdev list pooll

EPRAIESRIBNXXMUZALS: stratis filesystem create pooll filesysteml
BB HRZIREE: stratis filesystem snapshot pooll filesysteml snapshotl
EETAXHURSIIR: stratis filesystem list

FHLBEmNER/etc/fstab: UUID=XXX /dir xfs defaults,x-system.requires=stratis
d.service(SEMIERER, HiFstratisdRSHBTEIES) 0 0

50 : P189
4 P180

3. MK IEAENFS

3.1. iR

1I.NFS (MEXEZRS) {EREBENIR &I SEI AN RS RS
2.Linux8PERIAEANFS4. 20k AN, NFSvAN{ERTCPS iRSS231815

3.NFSERFBLESHEZHR, NFSEFIRESHARZEEREFREIRER S,
ZAR I B RIATF

AR DMERA=fANIEFHNFSIEZ: mount; /etc/fstab; autofsigE+EE;
5 HEHNFSH =78 R5-EHR-HFEH

6.NFSECE T BnfsconfB{E: nfsconf — —set nfsdtcp y

10



ARt | At
B ER ¥

I it I it A
fEE )| B
NFS
iSCSI

SCsl
e

3.2. IEHRIE =M A N autofs+NFS

servera

serverb

serverc

11



1. BapiEEsRE—MiRSSautofs, FILMRIBEFEBMNIEHNFSHE, AREABERNFSHEZRN
Bl EXEHR=Z

2. AP LR BB rooti5 A FL A BAmountHlumountai <

3.BaiEREPE ENNFSHE UGB AFER, ZIAEINRAR
AIRFER, THEENERNBRRWNE R

5. EMEHREE IR E, REBABEARE
6.BahiEEZs S mountERABAFIRYIEI, SR E IR

7 XFEENEEESR S, RETEIRNREN

8. I BIZMMIPREIEIER =, %R T FohEE
INFSEARZEANBIERNEZNXGRE, BWAIUNBESEMNE XGRS
108 AN D RN EENEERT

4

1 SCEG: EBFEAP220

2 P06

3

4

5

6 = [dbuserl@servera ~]$ cat /etc/auto.master.d/shares.autofs

7 /remote /etc/auto.shares

8

9 = [dbuserl@servera ~]$ cat /etc/auto.shares

10 % -rw,sync,fstype=nfs4 serverb.lab.example.com:/shares/studentll

4. Bgipodman (docker)

4.1. FEZ



Do

® o p w N

ckerf94F = :

. BT linuxBI RN F

. NABE: app+kEiEl+X 4 +0s+CMD—————- Y FT8Himage
BEEEIEiTPMimage

image RGBT AIETT, HHimagerl ARMNIEITHZ B 28
BeaRg2E, BELEERS
RAMRRCEN TR ZBNFE (RX)

Container

Running

Imagf Kernel
FS Snapshot Startup Command | ¢
| Chrome Python | > Run Chrome
RAM Network CPU

5 | Chrome || Python

4.2. FEFMEMCRIX A

X

Al FadZiRE REEOSHIRE I

13



Containerized Applications

APP

APP APP APP

APP

Linux Kernel

Hardware

4.3. Dockerfy &3

Virtual Machine Virtual Machine

Hardware |




ZRE:
https://download.docker.com
1. &R docker1GIR N ERIFERHF

sed —i 's#tdownload.docker.com#mirrors.tuna.tsinghua.edu.cn/docker—ce#'

/etc/yum.repos.d/docker—ce.repo

2. L3 docker-ce

yum install —y docker-ce

3. imageth BB,
a. HFEE: FIEmirrors.aliyun.com
b. W BB

[root@localhost ~]# cat /etc/docker/daemon.json
{

"registry—mirrors": ["https://F B S#J.mirror.aliyuncs.com"]

4. BITHE—T A=
[root@localhost ~]# docker run hello-world
Unable to find image ‘hello—world:latest' locally
latest: Pulling from library/hello-world
93288797bd35: Pull complete
Digest: sha256:2498fce14358aa50ead0cc6c19990fc6ff866ce72aeb5546e1d59caac3d0d60f

Status: Downloaded newer image for hello—world:latest

Hello from Docker!

This message shows that your installation appears to be working correctly.

To generate this message, Docker took the following steps:

15


https://download.docker.com/

1. The Docker client contacted the Docker daemon.
2. The Docker daemon pulled the "hello—world" image from the Docker Hub.

(arm64v8)

3. The Docker daemon created a new container from that image which runs the
executable that produces the output you are currently reading.

4. The Docker daemon streamed that output to the Docker client, which sent it

to your terminal.

To try something more ambitious, you can run an Ubuntu container with:

$ docker run —it ubuntu bash

Share images, automate workflows, and more with a free Docker ID:

https://hub.docker.com/

For more examples and ideas, visit:

https://docs.docker.com/get—started/

4.4. Fa3HILRH

16


https://hub.docker.com/
https://docs.docker.com/get-started/

L
Client ', DOCKER_HOST J'
docker build -- 2y M Docker daemon |
! < e

y
docker pu'l.'l - ! '—‘Gontainers \\ @1_

docker run —

LS,
P

g A
g

000y
Q;!

Moby
docker—ee
dcoker—ce

BeAIZRHM: C-SZRHY

aufs, overlayfs
dm:

devicemapper

1. client: T E 2 B1ix A FIZH EIEdockerii g, F2AEA (podman/docker)

2. server: MRIBARRE, LUARIBENZOAL
3. registry: imageBE
a. 2 hub.docker.com mirrors.aliyun.com
b. WEHRECE: HIMNEHIMEANMEXT
c. RAEMFABECE: harborEESNE (BRIEH)

4.5. EINERERE

4.5.1. EXHEB
1. A&

17



Explore / Official Images / hello-world

- 3
he"o World Q Docker Official Image ¥ 1B+ + ¥52.2K docker pull hello-world

Hello World! (an example of minimal Dockerization)

Overview Tags

Recent Tags

Quick reference

nanoserver-ltsc2022  nanoserver-1809 nanoserver

. latest linux nanoserver-1803  nanoserver-1709
« Maintained by:

nanoserver-sac2016  nanoserver1709
the Docker Community

« Where to get help:
the Docker Community Slack, Server Fault, Unix & Linux, or Stack Overflow

About Official Images

Qunnartad tane and raenartiva Dackarfile linke
2. HiK2

hellobaton/cypress

[root@localhost ~]# docker search hello-world

NAME DESCRIPTION STARS
hello-world Hello World! (an example of minimal Dockeriz.. 2198
rancher/hello-world This container image is no longer maintained..
okteto/hello-world

tutum/hello-world Image to test docker deployments. Has Apache..
thomaspoignant/hello-world-rest—-json This project is a REST hello-world API to bu..
kitematic/hello-world-nginx A light-weight nginx container that demonstr..
dockercloud/hello-world Hello World!

ansibleplaybookbundle/hello-world-apb An APB which deploys a sample Hello World! a..
ansibleplaybookbundle/hello-world-db-apb  An APB which deploys a sample Hello World! a..
crccheck/hello-world Hello World web server in under 2.5 MB
strimzi/hello-world-consumer

strimzi/hello-world-producer

koudaiii/hello-world

businessgeeks@@/hello-world-nodejs

freddiedevops/hello-world-spring-boot

strimzi/hello-world-streams

4.5.2. T#. BITEG

docker run # FHRE+BIERE+1T1TE =, MESER 1B

docker ps # BB IEEIEITHS 2%

docker ps —a #EEFIERzE (ESEAESTHNEZEILESER)

docker rm 690b9b43a123 #fifFE2: (BERMEIEMEKLT)

docker rmi hello—world:latest ##lff5R1& (LWILKBEERIE T X NBEGHNSIE

B1T)



docker images #&E & &

docker pull hello-world # F&images, TIZ1T

docker create hello-world #{E A T & FHRZEIES 2

docker start c9001752785¢ #1Z1TRIEFHNS 23

docker run —d ——name glab_nginx_test —p 81:80 nginx:alpine
run: &, B, T8

-d: FEEET

——name: EERBMET (FEEE, JUTERATUEHER)
—p: EEMEIEO81:80, HIAEENMIPHLIISIEN, HRAR

nginx:alpine: (E{&RF
docker exec —it 0cc286a97d15 /bin/sh

exec: ERBFHITENGBL

-it: RENHADS

/bin/sh: HABERINRIZITAINS, #HAshell, BELETES
docker cp ./test.sh ngnix_test_v2:/tmp/ # M\EENEFHIZIE 2
docker cp ngnix_test_v2:/tmp/aaa ./ #t NSz EFHIZIEEM

cp: BENMXHEHZITES

4.5.3. BB KA FHL
Al BERELE, BIEEEEKX

docker run —d ——name glab2 -p 86:80 -v

/root/log_test:/usr/share/nginx/html/ nginx:alpine

80w

19



-v: BENNERRFEFTFEENEZR, LIMEIRIKKA
7

4.5.4. RN BENERF KRR

Al BEmERRE:

always: BRIERE

unless—stopped: REBZEXMA. EILERNNEERR
on—failure: RTEKMHEHEESS

BINMTH: TBRER

HEMIFRE S

docker rm “docker ps —aqg

docker run —d ——name glab2 -p 82:80 ——restart=always

nginx:alpine

4.5.5. HEEE

docker logs glab2
TER

CYZE

1. logsEEHE, REEFRM T iz HEH T

/ # Is = /dev/stdout

Irwxrwxrwx 1root  root 15 Mar 9 08:08 /dev/stdout —> /proc/self/fd/1

20



/ #tIs =I /dev/stderr

Irwxrwxrwx 1root  root 15 Mar 9 08:08 /dev/stderr —> /proc/self/fd/2

4.6. Dockerfile

4.6.1. #tiA

NRth=: @E—1X4Dockerfile, £RBETEX 5L, BNERBEINGE, HIEHRE

AREER B 2R = F ohis Bl FR A

e, RERAN SR BIRFERNFENRE
1BiE1EIR Fplaybook, {EF 4P

B sheliE

4.6.2. 1§

=

v

1

S WO NJO UL b~ WN

= [root@localhost ~]# cat Dockerfile
FROM nginx:alpine
LABEL author="GLAB"
COPY ./index.html /usr/share/nginx/html/
EXPOSE 80 8080 9090

= CMD ["nginx","-g","daemon off;"]

21



FROM: 3EZEbasic $if% centos , ubuntu  nginx
LABEL: #RicH=SNERER

COPY: BEHMMIXMHIXEITREHR . cp
EXPOSE: REH=MImO, 80

CMD: HEEASNAOBL #5RESKPCITIADERE

AFESAES
docker build -t ngnix:glab_v1 .
—EE#EDockerfileXRIB & L

4.7. Podmanfy{EH

22



1  podmanfldocker

2 #HEREESSFRImG L

3

4 yum install -y containers-tool

5

6 #ERRFHIZZIATIE CERR

7 #IEREEXH

8 cp /etc/containers/registries.conf .config/containers/

9

10 = [root@serverb ~]# cat .config/containers/registries.conf

11 = unqualified-search-registries = ["registry.lab.example.com"]

12 = [[registryl]

13 insecure = true

14  blocked = false

15 #2@REERANECE

16  podman login registry.lab.example.com

17  admin/redhat321

18

19 = [root@serverb ~]# podman search registry.lab.example.com/

20  NAME DESCRIPTION

21 registry. lab.example.com/rhel8/mariadb-103

22 registry. lab.example.com/rhel8/mariadb-105

23 registry. lab.example.com/rhel8/httpd-24

24 registry. lab.example.com/library/nginx

25 registry.lab.example.com/ubi7/ubi

26 registry. lab.example.com/ubi8/ubi

27  registry.lab.example.com/ubi9-beta/ubi

28 registry. lab.example.com/ubi8/python-38

29 registry. lab.example.com/ubi8/httpd-24

30 registry. lab.example.com/rhel8/php-74

31

32  #BLSHIENIRE

33 docker run -d —-—name testl1l23 -v ./test:/dirl -p 80:80 registry.lab.exampl
e.com/library/nginx

34

35 #HERBMARRSHOEN (BEEAEH)

5. Shellfiilas (SLE®S, TIELERER)
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