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Chapter 1
THRRE A&

1.1 %%

1.2

. BEERHERRE A EMBERE  TURKKIRFLE Rk o
. Linux T#®&%&%E » RE S A BRARR MR AR o Bl RREES

e XAC B LG4 o

BB EBRIBETTERGTH  RRALATARRER » TR EALY -

B 45, 5L I8 7T VAR B iR 45 PR B 3 o
RGLIAT ARIEE A TIRRAERIL > BRETRERF S

JEBEARRE PTEAARE KR 0 Blde : LDAP #1375 ~ YUM repository £ #
JEfA IR % ~ NFS 2% ~ NTP &R {8 /R % ~ ISCSI #2545 % ~ N3 43 DNS 19
BE  FTP R TH... SRBLARAH IR0 B RSB R R AR -

A&t

1. Linux %% 2 4343

(a) Z# 1t Linux 2% -
(b) Linux 18 IR 35 3%
(c) VNC s 2@t KVM g # % -

2. Linux %% 4 4&%%


http://dywang.csie.cyut.edu.tw/dywang/customlinux/
http://dywang.csie.cyut.edu.tw//dywang/linuxserver/
https://dywang.csie.cyut.edu.tw/dywang/vnc_kvm/

1.3. # % 24 #1E-VIRTUALBOX CHAPTER 1. TH#%¥F 24

(a) E517 M E : H1RE A LREA o

(b) BAM F# : & LM H 8 AZEK B » T FBIEMTRET > AHRED
M5 » TR EEM P o9k o

(c) LiveCD : A LiveCD 2R » FARK B T2 A » R &7 A 34k 8 3% 2 4B
RG> FHHAMBE @B R E -

1.3 %% A& % -VirtualBox

1. T# DYW Linux &% 24 vdi 4 » THRAANEARFGREN » FEANE
oo

1 L[[root@dywmsi ~]# unxz crt9.vdi.xz

2. kB i A e OS (Mac Windows Linux) T # %% VirtualBox °

1 L[https ://www.virtualbox.org/wiki/Downloads

3. DYW Linux %% 4% » Host £# virsh 432 VM » &K B 57 & VM 18
HARER :
(a) CPU 4 #wrh b » B458938 7R A M3 R A » 3T 2 ST o
(b) RAM 8G A L » 2456938 R F 30 R ¥ » € 4G RAM LT KA o
(c) RHCSA, RHCE ## % 4 #~ » 8G RAM A Lk
(d) CPU 4% g #4b i il7 (virtualization technology) * BIOS &M VT °
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https://www.virtualbox.org/wiki/Downloads

#E F# E1E-VIRTUALBOX CHAPTER 1.

THRREE 2%

4. VirtualBox #73% VM

1 rNew(Ctr1+N)
Name: B 3T > 4= crt9
3 Type: Linux
Version: RE & 64-bit # T L » fl4» Fedora (64-bit)
5 Next >
Memory size
7 8192 MB
Next >
9 || Hard disk
Use an existing virtual hard disk file
11 G FRREE N crt9.vdi 0 I E R A A o
Create
. J
AR MR A 0 LJARE R X EBRAILA B S BERE AN VM LA
crt9
(a) Host & Linux » £ &8 3T L T a4

{Idywang@dywmsi ~]$ VBoxManage modifyvm crt9 --nested-hw-virt on J

(b) Host & window *» £ 44T cmd #FATUA T4 :

1 |cd "c:\Program Files\Oracle\VirtualBox"
VBoxManage.exe modifyvm crt9 --nested-hw-virt on

(c) Host & window » & L/AK B [Hyper-Vl & [E##% X -F

Jé o
/N

i) Windows Thag = [m]

X
BSRTEURIRET Windows ThEE Q

EERRBINE  AENZINENERIN - AZREPANAE . B
B INBERYIZ IS 1R - AT RE R R AR RS A ThAE - 8

=] - B NET Framework 3.5 (15 NET 2.0 71 3.0)
@ @  .NET Framework 4.8 Advanced Services

i:: f\rectory HEREHEY
e Hyper-V
=] nformation Services
[J° Internet Information Services TI#£&147 Web #0:
()7 Microsoft Defender B2 B
Microsoft Message T3 (MSMQ) EER2E
Microsoft XPS Document Writer
Micrasoft SIEE PDF
MultiPoint E&72=
Services for NFS
SMB 1.0/CIFS 2= HZIE
B sSvBEEES

R =5

2]

=]

sooaesy

=

B

&1 MmfEE
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1.3. &% 24 #1E-VIRTUALBOX CHAPTER 1. TH#%¥F 24

il Windows ThAs = m]

X
BE B=l B8 Windows THAE @
EEFEThE:  BENZIEENZEALRE - FEZEBEEE . #5

BREZINEEATRIA 1 - SRR AT MR T R AR S TS -

B Windows F % Linux kR
7 Windows BEMEERS
()7 Windows b4

()7 Windows EZEFFRIFERE
B IfrERxAFR

B FUEIRL Y
(= =phEE

O ERldEE
B EREEE%5 AP TE

6. # VirtualBox &#& VM crt9 # 3% & ° system -> Processor -> Enable
Nested VI-x/AMD-V sb/AZAT 4 > & B 7 fie &K &1 6 £ & 69 R

crt30g - Settings

! General ‘ System
E! System
Motherboard | Processor | Acceleration
Display
!I Processor(s): :
7= 1CpPU 8 CPUs
‘&'J Storage )
Execution Cap: 1 100% |
(DJ Audio 1% 100%
Extended Features: [v/ Enable PAE/NX
ﬂ Network
¥/ Enable Nested VT-x/AMD-V
S Serial Ports
[ use

D Shared Folders

E User Interface L3

7. 4 A VirtualBox X e F 4L T B> AR VM crt9 £ 4% 4 CPU A
RAM » H&MAE KX E#L » REREZHERED > BATLTAIE » LA T
T T A AR - £ 8T T BHRE » TX4r B Display # 3D hvit A& »
VirtualBox VM 3% % (Settings) %% 4= T :

De-Yu Wang CSIE CYUT 5



14.

B®E A% EIE-RAW IMAGE CHAPTER 1. TH#%¥F 24

fa P
New Settings Start
=] General =] Preview

Name: crtvg
Operating System: Red Hat (64-bit)

[&] System
Base Memory: 8192 MB
Processors: 4

Boot Order:  Hard Disk
Acceleration:  VT-x/AMD-V, Nested Paging, PAE/NX,
KVM Paravirtualization

=] Display

Video Memoary: 128 MB
Graphics Controller: VMSVGA
Acceleration: 3D
Remote Desktop Server: Disabled
Recording: Disabled

Storage
Controller: IDE

IDE Secondary Device 0: [Optical Drive] VBoxGuestAdditions_6.1.30.iso {(59.36 MB)
Controller: SATA

SATA Port 0: crtv8.1.vdi (Normal, 28.00 GB)

¥ BB # {2 VirtualBox & M- #E &K T & M M~ £ 4 Ora-

cle VM VirtualBox Extension Pack-6.1.30.vbox-extpack * 7 %| 1k &
VirtualBox B % ¥ » #7* VirtualBox % & F e At #» CD image °

{bevices —--> Insert Guest Additions CD image. .. J

Bl 2 DYW Linux % » % E# KA 2K > 355 rebuild €& E# 4% > & E &
R EE revert £/R > R ABZE# rebuild ° rebuild &# £ server T #,
image » #fe % B o

1.4 &% A% %% -Raw Image

1. T# DYW Linux #& % % % image #% * & & VDI 4 ##4 X » THALNE

ARKFEREN FHEANDE o

2. T#4 image #-% xz BR&4 » &M unxz MR 4 > windows 7T Al winzip ##

1 [ﬁroot@dywmsi ~]# unxz crt9.img.xz J

3. DYW Linux % ¥ A% > Host £#A virsh £ VM » kA28 HATE VM 18

HARER :

(a) CPU 4 Bu A b s ZA50938 R ABR R HAK » 308 2 ST KA o
(b) RAM 8G WAL » A5 893RFM M3 4 H > 3T 4G RAM T WA o

De-Yu Wang CSIE CYUT 6
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1.5.

NAT %3 CHAPTER 1. ¥#H#% ¥ 74

(c) RHCSA, RHCE ## % 4 #< > 8G RAM X E
(d) CPU %% & #1L4ili (virtualization technology) » BIOS 4 VT o

# image 4% dd & %] 32G A LR R LB - L+ /dev/sdX & ERE N HGH
BRI F B o

1 [[root@dywmsi ~]# dd if=crt9.img of=/dev/sdX bs=100M J

. /dev/sdX ¥R AR TKB L 0 FAERE G A 2R A% Enter 3

e

dd <& A /dev/sdX FH o

. W& DYW Linux # » % E# & A 2K » 35 % rebuild XK E#HK - & ¥ %

R E & revert &R °» A AZF# rebuild » rebuild &# £ 4 server T #
image » ¥ % B o

1. NAT %% : THAUTHEKEZE - THELE TR M

. & Linux» — 47948 T 2R &L : £ Windows > Honda # & 78 % =48 & 3t

RAE o EHl A

AERTRR R T 8 e

4, 2AREEF X

(a) B ot

OELAX:

ORI AX T

(d) M4 AR EE—wmsk

(e) MAI Rt L TREMZ R 43055k
() RAX—24AKTadw LA

5. TEEHMBAATEIERT > TREALADWMEAITA THET A b L4 > vl

PREEETHER Y ETH LRGHE o

De-Yu Wang CSIE CYUT 7



1.6. E#HEFERD CHAPTER 1. TH#H#% ¥ A4

1.6 EHEMEEZRD

FARBEREE GUI B 7245 EHE B0 LEBETLE - £
J s EI R RLSHER D F B R o

(a) Rebuild KVM : ##H %% KVM E#HH > & 10 & 54 -
(b) Revert KVM : #/& KVM E#etk » &% A0 48 2] % 548 > Fab w4 1
ZhERRBEIZEEER @G LR VL fiE R SRR o

(c) Reboot KVM : & # %% KVM i #4% o
(d) KVM Console : 47 KVM E# &5 E @ -

2. A% RETREFRFATE KVM ERAEER @ o Rk KVM IR0 2 5
B 111111 REsy 8 48 B E R kvim8 » %% Revert KVM » %
g kTR RS Rk E R o

f Applications Places System @ = & ® e 1] & & @ z

+31 °C Fri May 30, 3:41:05PM dywang

dywenats Home

= KVM Manager [=l[a)x]

I [ Rebuild KVM H |& Revert KVM ]

I (@ Reboot KVM H = KVM Console ]
View KVM console

Close

@

Views Exarn

kvmusb - Virt Viewer
File View Send key Help

De-Yu Wang Linux 6.4 release (Taiwan)
[Kernel Z.6.32-358.18.1.e16.x86_64 on an x86_b4

[kum8 login:

-Yu 6.4 release (Taiwan)
[Kernel Z 6 32 358 18.1.e16.x86_64 on an xB6_64

GRVIVIEConiLIo] . De-Yu Wang Linux 6.4 release (Taiwan)
Console kernel 2.6.32-358.18.1.e16.x86_64 on an x86_64

| kumush - Virt Viewer

3. fHSHHATE 4 virt-view L3RR Bk o B SERAE o

1 || [dywang@dywH ~]$ sudo virt-viewer kvmusb
No protocol specified

3 || Cannot open display:
Run 'virt-viewer —--help' to see a full list of available command line

options

De-Yu Wang CSIE CYUT



1.7. E#EZKEERE V2 CHAPTER 1. TH#%# ¥ 4%

. J

4. %Mt Xwindow @38 4 $ $XAUTHORITY & R G 4& 7

[[dywang@dywH ~]$ echo $XAUTHORITY J

5. % # XAUTHORITY 14 4 » b JA 3% T XAUTHORITY=~/.Xauthority & 1 M
sudo &k #Mk - FAREFED o

[[dywang@dywH ~]$ XAUTHORITY=~/.Xauthority sudo virt-viewer kvmusb J

1.7 EHEERFTEFD V2

L R EREEE GUI R 7REPLFEERK - BACLTERBERK - &
R~ EHED - e odm o~ ER KM USB M A2~ MR USB M A sy it
JA 3 7~ 18 2 fE
= -

& Rebuild KvMs \ [ Revert KVM8 |

| © Reboot KVM8 || (= KVMS8 Console |

I Attach USB || © Detach USB |

A usb is attached to KVM8.
Keyin "CONFIRM"

‘ Close ‘
4  kvmg running
Device attached successfully

(a) Rebuild KVM : £# %% KVM E##% » B T &R qcow2 B:1%4g » 24
EEA o RAEKY 1 5548 o

(b) Revert KVM : & KVM gtk » 89 %4048 2] % 04 > Fnb 0542 0 75
LF B EHMBAENED  ATFRRIR - REMNAK AR G EmE
BRAEXME » RTRRRE » Ao AR R BRI -

(c) Reboot KVM : Z# 4% KVM & # % o

(d) KVM Console : 47 Bl KVM & ##k#5% & @ o

(e) Attach USB : 4 £ USB [ ¥ # » 4 T sbiz 4z » KVM &% 58T
USB [ & # -
(f) Detach USB : KVM 4% f#r2E 52 USB & & #6918 A -

De-Yu Wang CSIE CYUT 9



1.8. AHEFEMTFH CHAPTER 1. TH#H#% ¥ A4

1.8 AHEFHEAFS

1. AGF AKX A HIFm B A7 H K TR - EFRETH T MARHRI
TAHTA

1 r[root@dywH ~]# eb17sshpass.sh

myip=104

3 || hosts=103,105

q(quit) iscsi halt reboot c(clear) 1(lvm) rhcsa rhce

51> t(mounttest) k(kvmreboot) v(kvmrevert) s(servicerestart)
> wvil cl lpvar c999 sh999 hp(hostpatch)? c999

7 || keyin remote host root password:
\

2. AR TAEAR

(a) g(quit) : & > &I o
(b) iscsi: 24 #% ISCSI B3 FR*% o
(c) halt : S £ Mk #% -
(d) reboot : A K EHES -
(e) c(clear) : BANF A B F TR0 EH » WIHRSRGIEREN > BATAKEE
PR 52 2 M B AR B IR A A RAE AR
() 1(lvm) : #8453 ~ & X4t ~ 8 HE R -
(g) rhcsa : RHCSA # B4R H 4385 -
(h) rhce : RHCE # R4 E 48385 o
(i) t(mounttest) : AR P A %2 T H B8 & B KB -
(j) k(kvmreboot) : # 4 #% KVM JE#E FH 45 o
(k) v(kvmrevert) : # 4 #% KVM & #ALEZE )R o
(1) s(servicerestart) : 2815 4 % T MIRF o
(m) vil : vi BBEE THREREF5 o
(n) cl:C#EETH—XBRAKEF o
(o) lpvar : shell ¥ & & 1LREF 5 o
(p) c999 : C EZRKATHLYF o
(q) sh999 : Shell script # X4k F 75 o
(r) hp(hostpatch) : 24 ¥ 4% 4 E & FH K% o

3. WIEHE  ERAY » ATHY L

De-Yu Wang CSIE CYUT 10



1.8. AHEFEMTFH CHAPTER 1. TH#H#% ¥ A4

(@) BAATE » THASIALLIA > 8 THAE ) H—KkF oAbl o

(b) 1¥: % 45 root > root BAHLE F &K » FHEN o

1 || [dywang@deyu ~]1$ su -
Password:
3 || [root@deyu ~]#

(c) B TAE B4R F RO TRASK  AAT S THRFAZAKLERB %8
Downloads °

1 [ﬁroot@deyu ~]# cd /home/dywang/Downloads J

(d) THOFARRNAA THATHHR » 38 W3t 9 2 X mariadbevall.sh.x
T 30478 M > 12375 W A mariadbevall.sh.x m& & T #4745 ©

1 [{root@deyu Downloads]# chmod +x mariadbevall.sh.x J

(e) &4 B a4 w184 % » 3+ % X & mariadbevall.sh.x * % #4% & mari-
adbparal.sh -

1 || [xroot@deyu Downloads]# 11
-rwxrwxr-x. 1 root root 58656 May 21 13:29 mariadbevall.sh.x

(f) #A73%# 9 W A mariadbevall.sh.x

[root@deyu Downloads]# ./mariadbevall.sh.x
21/20210521-13:46:36

./mariadbevall.sh.x

41163.17.10.123

kvm=kvm19

6]/ 163.17.10.123 10927000 E K&
mariadbparal.sh

8 ||mariadbevall.sh.x_kvm19_1.mysqlversion:0O
mariadbevall.sh.x_kvml9_2.mariadb_enabled:0
10 ||mariadbevall.sh.x_kvm19_3.mariadb_active:0

mariadbevall.sh.x_kvml9_4.rootpw:0
NS

(g) = RF5 54 TR B4 > 39 WA mariadbevall.sh.x & &#4T -

l‘([root@deyu Downloads]# mv mariadbparal.sh /tmp/ ‘
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[root@deyu Downloads]# ./mariadbevall.sh

3|/ 20210521-13:48:51

./mariadbevall.sh

51/163.17.10.123

kvm=kvm19

7 |[163.17.10.123 10927000 E K&

1ls: cannot access mariadbparal: No such file or directory
9 ||NO mariadbparal file

1.9 A&EM-LRAWAELT=MHF

1. E517 €/ E

(@) ES17 #ERE > FEAF P> HRATEMZEE?-? - filde : 1-1 -

(b) EFMRE (Lt XMBENBY RO YA ERETER @GS LK) F
AP AR A T EM IP o ATHI T4 192.168.1.140 ° IP B& A
140 -

1 || [dywang@deyu ~]$ ifconfig | grep 192
inet addr:192.168.1.140 Bcast:192.168.1.255 Mask
:255.255.255.0
3 inet addr:192.168.122.1 Bcast:192.168.122.255 Mask
:255.255.255.0

(c) £/ % deyu.wang E#—fHkIE dywang K B sk 2 A 2R L L4
sid> HEERAEXE TEHALE [P ARZHELL > Mz FHA—@
EREH o AT FEMIZE 1-11 ~IP A% 199 ~ 298 123456 4.2
ERKEK o

1 || [dywang@deyu ~1$ echo '1-11 199 123456 E KK' > ~/sid
[dywang@deyu ~]$ cat ~/sid
311-11 199 123456 E KK

(@) &A% ¥E 2444 publicip A=/ 7 X :

1 || [dywang@deyu ~1$ curl -4 ipinfo.io/ip
163.17.10.122 [dywang@deyu ~1$

3 || [dywang@deyu ~]$ curl -4 icanhazip.com
163.17.10.122
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5 || [dywang@deyu ~]$ curl -4 ifconfig.me
163.17.10.122 [dywang@deyu ~1$

(b) # ip £ HE% g A dywang K B 489 sid 48 » 4= T ] :

{[dywang@deyu ~]$ echo '163.17.10.123 10827000 £ K*K' > sid J
(c) &4 sid » ip £F4 & F b EAE » A £ 379 65 R R A KB OARA o
1 || [dywang@deyu ~]$ cat sid
163.17.10.123 10827000 E KK

1.10 BHEMEZT

1. AREEREMEEANBY R d A REREEER@GEE THK) FELNY
#o hEFEN LI RTAIRAT AL [dywangedeyu ~1$ » &< ifconfig & B 7] AT /£
F % IP :
(a) Server E##A w18% 4 deyu.wang A server.deyu.wang
(b) Server $Z )% ##% 43 deyu.wang ° 1 H 4% 192.168.122.0/24 -
(c) Server IP % 192.168.122.1 > E## IP & 192.168.122.X » £ ¢ X
RAE B RRET ©
2. i FARFILHA
(a) E# A EH L # kvinX.deyu.wang IP 192.168.122.X » X 5 i # % 4
o Bl 5 R T
(b) E#M% root BHLEZBAY » —FH R T A 123qwe ©
(c) RHCE # 8 335538 hw
#¥ mylll.wang > & A %% 192.168.111.0/24 »
server I #%3ghmibfix IP 192.168.111.1 -

(d) EFEERZLT

IP Address: 192.168.122.X
2 || Netmask: 255.255.255.0
Gateway: 192.168.122.1
4 ||Name server: 192.168.122.1
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(e) RHCSA/RHCE 6,7 repositority £ /& #3k :
http://dywang.csie.cyut.edu.tw/centos?7.

(f) RHCSA 8 repositority &% & #ik :

i. BaseOS repo server:
http://dywang.csie.cyut.edu.tw/centos8/BaseOS.

ii. AppStream repo server:
http://dywang.csie.cyut.edu.tw/centos8/AppStream.

(g) kernel packages: #@#% T #4% v RPM 43
http://dywang.csie.cyut.edu.tw/kernel/centos?.

(h) LDAP server # % :
i. A% deyu.wang
ii. base DN 4 dc=deyu,dc=wang
iii. &% ftp://deyu.wang/pub/cacert.pem.

1.11 A& AR EETHE

1. &R EFERTE > FARES (LHREZMBENBTH o b A EHREATERDOGE
nl%)%ﬁﬁ% FANE o LRH RERE & KELT o

2. HE A3 8 server AL E MR o o RIEEA BAE > T AHATHI AR T X o

1.11.1 DNS server

(a) o RAECARG G E#M DNS 2T A > 12 ssh 4p & 548 A 4% 4% #
BB R - T server #42 A host 4B LS T AL 3| E#ke
IP?

(b) Z# DNS server I % o

;; connection timed out; trying next origin
;; connection timed out; no servers could be reached

L[dywang@deyu ~]$ host kvm7.deyu.wang
2

(c) £ DNS server & %% kvim7.deyu.wang % IP °

1 || [dywang@deyu ~]1$ host kvm7.deyu.wang
Host kvm7.deyu.wang not found: 3(NXDOMAIN)
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(d) £ % deyu.wang E## & root I o

[dywang@deyu ~1$ su -
2 || Password: 123123
[root@deyu ~]#

(e) #4T setdnsmasq.sh ¥ A £ 7% dnsmasq DNS JRF o

1 {iroot@deyu ~]# setdnsmasq.sh restart J

(f) &4 A host £ kvm7.deyu.wang > & T &3/ IP 5 192.168.122.7 °

1 || [root@deyu ~]# host kvm7.deyu.wang
kvm7.deyu.wang has address 192.168.122.7
3 || kvm7.deyu.wang mail is handled by 1 20.

(g) 4= R#47 setdnsmasq.sh %A Z % dnsmasq DNS /R # K & fif ik B & >
% T VA% F setdns.sh ¥ A% % named DNS MRF o

1 [ﬁroot@deyn ~]# setdns.sh restart J

1.11.2 LDAP server

(@) 4= R0 F % LDAP % 2 A M » 1238 & &% 1dapuserl & A o
£ARE deyu.wang £ (R ARGRE BHFM) » LR root F1r o

1 || [dywang@deyu ~1$ su -
Password: 123123
3 || [root@deyu ~1#

(b) 13/ % #47 setldapl.sh restart £#7 & £ LDAP &% - H & &&HE A H
EAR > TR AR LB B EFHPATRE R EFH -

1 {Lroot@deyu ~]# setldapl.sh restart J
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1.11.3 NFS server

(a) EAEMZ T A SR LA E /55 server A 4~ F B ék > server # NFS &
% LDAP A G&E @I MA > FIA—BAB T F R T4 2R 2 F 2% NFS
server > SR E deyu.wang E#Mre s root 1 o

Password: 123123
[root@deyu ~]#

1 || [dywang@deyu ~]1$ su -
3

(b) #47 setnfs.sh WA &3 %F) o

1 {[root@deyu ~]# setnfs.sh restart J
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Chapter 2
T R AR

2.1 Linux #4

1.

i E 48 4

>

man - page 21 : £ H FA” -
date - page 24 : # B B ABH o
cal - page 27 : BB AJE -
bc - page 31 : # F47 A 9K -
sync - page ?? : FIi§ & A S IER A 09 BEAE T B sk R o
who - page ?? : £ FFELAR L -
shutdown - page ?? : i o & 4% A 2 B A% 09 BF %) 1% B A% o
halt - page ?? : B #% o
reboot - page ?? : TH M o
chgrp - page ?? : K& ZTBAFMA o
chown - page ?? : AEHEHA A o
chmod - page 123 : ZEHR o
cd - page ?? : §i TAE B o
pwd - page ?? : #7 B ATATE 69 B 4k o
mkdir - page ?? : B # B 4k o
rmdir - page ?? : ®irx (=] 9 H&% -
echo - page ?? : mREHALZRILF ©
"

1s - page ?? : B TAE R L4 ~ BIF
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11

13

cp - page ?? : ¥ A4
rm - page ?? : # &g
mv - page ?? : & 2 HHAKL o

cat - page ?? : w1 H—47H 424 (concatenate) BT E AR o
touch - page ?? : 5 BUAE REH - EAEELHLE > MEAAHKE -
find - page 154 : F#EE K9l £ F4H4 -

tar - page ?? : % AT LR B4 o

df - page ?? : EABE AL ER E AR -

fdisk - page ?? : #HAEBEITHE o

mount - page ?? : #HHEHEE AL o

useradd - page 101 : 3§tk A 4 o

passwd - page ?? : AT RF L EH o

userdel - page ?? : MI&{E A o

id - page ?? : &34 A #8) UID ~ GID A A4 A 6984 -
groupadd - page ?? : ¥ B4 o

su-page 112 : &3/ 7 H4y o

crontab - page 139 : PR MAT g TAEHEAZ o

46 S ARA --help #9ER » BREITA L EH IEA > flde

g
[root@mdk-dyw root]# ls --help

Usage: 1s [OPTION]... [FILE]...
List information about the FILEs (the current directory by default).
Sort entries alphabetically if none of -cftuSUX nor --sort.

Mandatory arguments to long options are mandatory for short options too.

-a, —-—all do not hide entries starting with .
-A, --almost-all do not list implied . and ..
—--author print the author of each file
-b, ——escape print octal escapes for nongraphic
characters
-—block-size=SIZE use SIZE-byte blocks
-B, —--ignore-backups do not list implied entries ending with ~
-C with -1t: sort by, and show, ctime (time of
last

modification of file status information)
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15 with -1: show ctime and sort by name
otherwise: sort by ctime
17 -C list entries by columns
—-—color [=WHEN] control whether color is used to
distinguish file
19 types. WHEN may be “never', “always', or
“auto'
-d, —-directory list directory entries instead of contents,
21 and do not dereference symbolic links
-D, —--dired generate output designed for Emacs' dired
mode
23 -f do not sort, enable -aU, disable -1st
-F, --classify append indicator (one of */=@|) to entries
25 ——format=WORD across —-x, commas -m, horizontal -x, long -
1,
single-column -1, verbose -1, vertical -C
27 -—full-time like -1 --time-style=full-iso
-g like -1, but do not list owner
29 -G, —-no-group inhibit display of group information
-h, --human-readable print sizes in human readable format (e.g., 1K
234M 2G)
31 --si likewise, but use powers of 1000 not 1024
-H, —--dereference-command-line
33 follow symbolic links listed on the command
line
-—-dereference-command-line-symlink-to-dir
35 follow each command line symbolic link
that points to a directory
37 --indicator-style=WORD append indicator with style WORD to entry
names:
none (default), classify (-F), file-type
-p)
39 -i, --inode print index number of each file
-I, --ignore=PATTERN do not list implied entries matching shell
PATTERN
41 -k like --block-size=1K
-1 use a long listing format
43 -L, --dereference when showing file information for a
symbolic
link, show information for the file the
link
45 references rather than for the link
itself
-m fill width with a comma separated list of
entries
47 -n, --numeric-uid-gid like -1, but list numeric UIDs and GIDs
-N, --literal print raw entry names (don't treat e.g.
control
49 characters specially)
-0 like -1, but do not list group information
51 -p, ——file-type append indicator (one of /=@|) to entries
—-q, ——hide-control-chars print 7 instead of non graphic characters
53 —--show-control-chars show non graphic characters as-is (default
unless program is "1ls' and output is a
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terminal)
55 -Q, ——quote-name enclose entry names in double quotes
--quoting-style=WORD wuse quoting style WORD for entry names:
57 literal, locale, shell, shell-always, c,
escape
-r, —-reverse reverse order while sorting
59 -R, —--recursive list subdirectories recursively
-s, —-size print size of each file, in blocks
61 -S sort by file size
—-sort=WORD extension -X, none -U, size -S, time -t,
63 version -v
status -c, time -t, atime -u, access -u,
use -u
65 --time=WORD show time as WORD instead of modification
time:
atime, access, use, ctime or status; use
67 specified time as sort key if -—sort=time
——time-style=STYLE show times using style STYLE:
69 full-iso, long-iso, iso, locale, +FORMAT
FORMAT is interpreted like “date'; if
FORMAT is
71 FORMAT1<newline>FORMAT2, FORMAT1 applies to
non-recent files and FORMAT2 to recent
files;
73 if STYLE is prefixed with “posix-', STYLE
takes effect only outside the POSIX locale
75 -t sort by modification time
-T, --tabsize=COLS assume tab stops at each COLS instead of 8
77 -u with -1t: sort by, and show, access time
with -1: show access time and sort by
name
79 otherwise: sort by access time
-U do not sort; list entries in directory
order
81 -v sort by version
-w, ——width=COLS assume screen width instead of current
value
83 -X list entries by lines instead of by columns
-X sort alphabetically by entry extension
85 -1 list one file per line
--help display this help and exit
87 --version output version information and exit

89 | SIZE may be (or may be an integer optionally followed by) one of
following:

kB 1000, K 1024, MB 1000%1000, M 1024%1024, and so on for G, T, P, E, Z,
Y.

91

By default, color is not used to distinguish types of files. That is

93 || equivalent to using --color=none. Using the --color option without the

optional WHEN argument is equivalent to using --color=always. With

95 || ——color=auto, color codes are output only if standard output is
connected

to a terminal (tty).
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97
‘tReport bugs to <bug-coreutils@gnu.org>.

2. HHE K342 ~help H6E :

(a)
(b)
(c)

date - page 24 : 5 A M ABFH o
cal -page 27 : # TR AJG °
bc - page 31 : # #45 A 63 o

3. — X184 -help #¥78 T A2 4t .

(a)
(b)
(c)

(d)

AL T ik
EIRZE
# AT R NG BFHA S EZAEN

S o

2.3 man page

1. man :

10

12

14

16

18

20

22

&A1 A F A o

[dywang@mdk-dyw ~]$ man name

2B
name: #&769454 -

#%5.f] © £34 cal(calendar) 184k o

[dywang@mdk-dyw ~]$ man cal

CAL(1) BSD General Commands Manual
CAL(1)

NAME
cal - displays a calendar

SYNOPSIS
cal [-smjy13] [[month] year]

DESCRIPTION
Cal displays a simple calendar. If arguments are not specified,
the cur-
rent month is displayed. The options are as follows:

-1 Display single month output. (This is the default.)

-3 Display prev/current/next month output.
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24

26

28

30

32

34

36

38

40

42

44

46

48

50

52

54

-s Display Sunday as the first day of the week. (This is the
default.)
-m Display Monday as the first day of the week.
-j Display Julian dates (days one-based, numbered from January
1.
q -y Display a calendar for the current year.
A single parameter specifies the year (1 - 9999) to be displayed;
note
the year must be fully specified: ““cal 89'' will not display a
calendar
for 1989. Two parameters denote the month (1 - 12) and year. If
no
parameters are specified, the current month's calendar is displayed
A year starts on Jan 1.
The Gregorian Reformation is assumed to have occurred in 1752 on
the 3rd
of September. By this time, most countries had recognized the
reforma-
tion (although a few did not recognize it until the early 1900's.)
Ten
days following that date were eliminated by the reformation, so the
cal-
endar for that month is a bit unusual.
HISTORY
A cal command appeared in Version 6 AT&T UNIX.
OTHER VERSIONS
Several much more elaborate versions of this program exist, with
support
for colors, holidays, birthdays, reminders and appointments, etc.
For
example, try the cal from http://home.sprynet.com/~cbagwell/
projects.html
or GNU gcal.
BSD June 6, 1993
BSD

2. man #4a kA £

(a)
(b)
(c)

% T A% /etc/man.config
& #t B % /usr/share/man

X B 4k /usr/share/doc
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CHAPTER 2. 47| X RIRAE

3. BTN

RIE RAAE

KEAGEOHA
% 8K,
1B 5] $2 4 52

© 00 9 O U1l b W N -

1% PR 2T VAR AR 89 48 4 3 T #4748
AHAZ ST o e 6y % X T B
%M &KX (function) $2.% X & (library)

AGRETEAETRG RIS
SRAZ A B 89 ST

4. RERK

RIE

RER %

NAME
SYNOPSIS
DESCRIPTION
OPTIONS
COMMANDS
FILES

SEE ALSO
EXAMPLE
BUGS
HISTORY
OTHER VERSIONS

Mg 4~ FoRS AL
A4 T HEBEMA

B 7

$H4F SYNOPSIS F 7| 889 Ff A 4 39
FRBEXPITF T TENES
AR RFTAE I ~ 5% RIE 1R
s 3t 45 448 B 69 3R

52 b5

RTHAM L&

EERS d

R GH L MR AR

5. man #4842 A -

it AT TAE

= | st HTE#H—EA
A
o

page up i Edn—
page down & T#—

o

e}

home E 2K AT A o

end BB
/word BTG
?word ) L F

o

word B F o
word B F o

n,N nBHET A NEFRAES

q BB o

6. man 1 H 7 g
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[root@mdk-dyw root]# man --help
2 ||man, version 1.5m

4 ||usage: man [-adfhktwW] [section] [-M path] [-P pager] [-S list]
[-m system] [-p string] name ...

6
a : find all matching entries
8 c : do not use cat file
d : print gobs of debugging information
10 D : as for -d, but also display the pages
f : same as whatis(1)
12 h : print this help message
k : same as apropos(1)
14 K : search for a string in all pages
t : use troff to format pages for printing
16 w : print location of man page(s) that would be displayed

(if no name given: print directories that would be searched)
18 W : as for -w, but display filenames only

20 C file : use “file' as configuration file
M path : set search path for manual pages to “path'
22 P pager : use program “pager' to display pages
S list : colon separated section list
24 m system : search for alternate system's man pages
p string : string tells which preprocessors to run
26 e - [nlegn(1) p - pic(1) t - tbl(1)
g - grap(1) r - refer(1) v - vgrind(1)
\. J

2.4 RaisBk

1. date : #a 7 A HA R BFH]

1 ([dywang@dywHomeQ ~1$ date --help
Usage: date [OPTION]... [+FORMAT]
3 or: date [-ul--utc|--universal] [MMDDhhmm[[CC]YY][.ss]]
Display the current time in the given FORMAT, or set the system date.
5
-d, --date=STRING display time described by STRING, not “now'
7 ## VA STRING #& X B T H » RA JA BFH o
-f, ——file=DATEFILE like --date once for each line of DATEFILE
9 -r, ——reference=FILE display the last modification time of FILE
-R, ——rfc-2822 output date and time in RFC 2822 format
11 —--rfc-3339=TIMESPEC output date and time in RFC 3339 format.
TIMESPEC="date', “seconds', or "ns' for
13 date and time to the indicated precision.
-s, ——set=STRING set time described by STRING
15 ## VA STRING #& X LT HFH] o
-u, ——utc, —-—universal print or set
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17

19

21

23

25

27

29

31

33

35

37

39

41

43

45

47

49

51

53

55

57

59

61

63

65

67

69

## FAT B AT AE AR RE BF R
--help display this help and exit
--version output version information and exit

FORMAT controls the output. The only valid option for the second form
specifies Coordinated Universal Time. Interpreted sequences are:

o

a literal Y

%a  locale's abbreviated weekday name (e.g., Sun)

%A locale's full weekday name (e.g., Sunday)

%b  locale's abbreviated month name (e.g., Jan)

%B  locale's full month name (e.g., January)

%c  locale's date and time (e.g., Thu Mar 3 23:05:25 2005)

%C  century; like Y, except omit last two digits (e.g., 21)

%d  day of month (e.g, 01)

%D date; same as Ym/%d/%y

%e day of month, space padded; same as %_d

%F  full date; same as %Y-Ym-%d

%g last two digits of year of ISO week number (see %G)

%G year of ISO week number (see %V); normally useful only with %V

%h  same as %b

%H  hour (00..23)

%I hour (01..12)

%j day of year (001..366)

%k hour ( 0..23)

%1 hour ( 1..12)

%m  month (01..12)

%M minute (00..59)

%n  a newline

%N nanoseconds (000000000..999999999)

%p locale's equivalent of either AM or PM; blank if not known

%P like %p, but lower case

%r locale's 12-hour clock time (e.g., 11:11:04 PM)

%R  24-hour hour and minute; same as %H:%M

%s  seconds since 1970-01-01 00:00:00 UTC

%S second (00..60)

%t a tab

%T  time; same as %H:%M:%S

%u  day of week (1..7); 1 is Monday

%U  week number of year, with Sunday as first day of week (00..53)

%V IS0 week number, with Monday as first day of week (01..53)

7w day of week (0..6); O is Sunday

W  week number of year, with Monday as first day of week (00..53)

%x  locale's date representation (e.g., 12/31/99)

%X  locale's time representation (e.g., 23:13:48)

%y  last two digits of year (00..99)

WY  year

%z  +hhmm numeric timezone (e.g., -0400)

%:z +hh:mm numeric timezone (e.g., -04:00)

%::z +hh:mm:ss numeric time zone (e.g., -04:00:00)

%:::z numeric time zone with : to necessary precision (e.g., -04,
+05:30)

%Z  alphabetic time zone abbreviation (e.g., EDT)
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71

73

75

77

79

81

83

85

87

89

91

93

95

97

99

101

103

105

107

109

111

113

115

117

119

121

123

CHAPTER 2. # 47|
M@
Who o PR %
Yn : T —A4T
ut . kA&
%H : NEF(00..23)
%I : EF(01..12)
Y%k : ‘JNEF(0..23)
%1 s DEF(L..12)
%M : 24(00..59)
Yp : BRI AM R PM
Yr : BEE M (12 D BFH 0 XA hh:imm:ss [APIM)
%s : ¥A 1970 £ 1 A 1 B 00:00:00 UTC 2| B A7 & 1k 694 #
%S : #7(00..61)
YT . ABRE SR (24 EHD
%X : ABEAS YH:YM:Y%S
%Z : BT R
Adsra .
% : EZH%E (Sun..Sat)
%A 2% (Sunday..Saturday)
%b : A4y (Jan..Dec)
%B : Aty (January..December)
Y%c : HELEEAT B A EFH
% : B (01..31)
YD : BT B I (um/dd/yy)
Yh : Bl Y%b
%j o+ —FPHRHKER (001..366)
%m : A7 (01..12)
W oo —FFaHERE (00..53) (VA Sunday B — A8 H—RHEH)
Yw : —RAFHEERX (0..6)
W —FPEE &R (00..53) (YA Monday B — 895 —REGIEH)
Yx @ B TFABH (am/dd/yy)
%y @ FWERERZET (00.99)
%Y : ZTEF (0000..9999)

By default, date pads numeric fields with zeroes.
The following optional flags may follow “%':

)y O

#

(hyphen) do not pad the field
(underscore) pad with spaces
(zero) pad with zeros

use upper case if possible
use opposite case if possible

After any flags comes an optional field width, as a decimal number;
then an optional modifier, which is either
E to use the locale's alternate representations if available, or

0 to use the locale's alternate numeric symbols if available.

Report bugs to <bug-coreutils@gnu.org>.

[dywang@mdk-dyw ~]1$ date +)Y/%m/%d
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125

127

129
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135

137

139
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143

145

147

149

151

153

155

157

159

161

163

165

167

2
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2006/10/05
[dywang@dywOffice ~]$ date +}H:%M
09:37
[dywang@dywHome2 ~1$ # #4770 M 42 3kAT » A28 B Al B
[dywang@dywHome2 ~]1$ date '+%T%nJD'
18:16:19
08/01/09
[dywang@dywHome2 ~1$ # #- F {73 H
[dywang@dywHome2 ~]$ date '+%B %d'
August 01
[dywang@dywHome2 ~]1$ # 1K
[dywang@dywHome2 ~]$ date --date="1 day" +VF
2009-08-02
[dywang@dywHome2 ~]$ # & K
[dywang@dywHome2 ~]$ date --date="2 day" +JF
2009-08-03
[dywang@dywHome2 ~]$ # BF K
[dywang@dywHome2 ~]$ date --date="1 day ago" +%F
2009-07-31
[dywang@dywHome2 ~1$ # 7l K
[dywang@dywHome2 ~]$ date --date="2 day ago" +IF
2009-07-30
[dywang@dywHome2 ~1$ # 2009-1-1 87— X
[dywang@dywHome2 ~]$ date --date="2009-1-1 1 day ago" +%F
2008-12-31
[dywang@dywHome2 ~]1$ # 2008-2-28 94 — X
[dywang@dywHome2 ~]$ date --date="2008-2-28 1 day" +%F
2008-02-29
[dywang@dywHome2 ~]$ # 2008-2-2849 1 /| A]
[dywang@dywHome2 ~]$ date --date="2008-2-28 2 month ago" +}F
2007-12-28
[root@dywHome2 ~1# # & T BF M B 12:34:56 » sb/A VL root F 1
[root@dywHome2 ~]# date -s '12:34:56'
Sat Aug 1 12:34:56 CST 2009

ATrAAE -
[dywang@dywHome2 ~]$ cal --help
cal: invalid option —— -
usage: cal [-13smjyV] [[month] year]
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10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

[dywang@mdk-dyw ~]$ man cal
CAL(1) BSD General Commands Manual
CAL(1)

NAME
cal - displays a calendar

SYNOPSIS
cal [-smjy13] [[month] year]

DESCRIPTION
Cal displays a simple calendar. If arguments are not specified,
the cur-
rent month is displayed. The options are as follows:

-1 Display single month output. (This is the default.)

-3 Display prev/current/next month output.

-s Display Sunday as the first day of the week. (This is the

default.)

-m Display Monday as the first day of the week.

-j Display Julian dates (days one-based, numbered from January
1.

-y Display a calendar for the current year.

A single parameter specifies the year (1 - 9999) to be displayed;

note

the year must be fully specified: ““cal 89'' will not display a
calendar

for 1989. Two parameters denote the month (1 - 12) and year. If
no

parameters are specified, the current month's calendar is displayed

A year starts on Jan 1.

The Gregorian Reformation is assumed to have occurred in 1752 on
the 3rd
of September. By this time, most countries had recognized the
reforma-
tion (although a few did not recognize it until the early 1900's.)
Ten
days following that date were eliminated by the reformation, so the
cal-
endar for that month is a bit unusual.

HISTORY
A cal command appeared in Version 6 AT&T UNIX.

OTHER VERSIONS
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48 Several much more elaborate versions of this program exist, with
support
for colors, holidays, birthdays, reminders and appointments, etc.
For
50 example, try the cal from http://home.sprynet.com/~cbagwell/
projects.html
or GNU gcal.
52
BSD June 6, 1993
BSD
54

[dywang@dywHome2 ~]$ cal
56 August 2009
Su Mo Tu We Th Fr Sa

58 1
2 3 45 6 7 8
60] 9 10 11 12 13 14 15
16 17 18 19 20 21 22
62123 24 25 26 27 28 29
30 31
64 || [dywang@dywHome2 ~]$ cal -1
August 2009

66 ||Su Mo Tu We Th Fr Sa
1

681 2 3 4 5 6 7 8
9 10 11 12 13 14 15
70 (|16 17 18 19 20 21 22
23 24 25 26 27 28 29
72130 31
[dywang@dywHome2 ~]$ cal -3
74 July 2009 August 2009 September 2009
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
76 1 2 3 4 1 1 2 3 4 5
5 6 7 8 91011 2 3 4 5 6 7 8 6 7 8 910 11 12
78112 13 14 15 16 17 18 9 10 11 12 13 14 15 13 14 15 16 17 18 19
19 20 21 22 23 24 256 16 17 18 19 20 21 22 20 21 22 23 24 25 26
80126 27 28 29 30 31 23 24 25 26 27 28 29 27 28 29 30
30 31
82 || [dywang@dywHome2 ~]1$ cal -s
August 2009
84 ||Su Mo Tu We Th Fr Sa
1
86 2 3 4 5 6 7 8
9 10 11 12 13 14 15
88116 17 18 19 20 21 22
23 24 25 26 27 28 29
90 |30 31
[dywang@dywHome2 ~]$ cal -m
92 August 2009
Mo Tu We Th Fr Sa Su
94 1 2
3 4 5 6 7 8 9
96 (10 11 12 13 14 15 16
17 18 19 20 21 22 23
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98 |/24 25 26 27 28 29 30

31
100 || [dywang@dywHome2 ~]1$ cal -j
August 2009
102 | Sun Mon Tue Wed Thu Fri Sat

213
104 || 214 215 216 217 218 219 220
221 222 223 224 225 226 227
106 || 228 229 230 231 232 233 234
235 236 237 238 239 240 241

108 || 242 243
[dywang@dywHome2 ~]$ cal -y
110 2009
112 January February March
Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa  Su Mo Tu We Th Fr Sa
114 1 2 3 1 2 3 4 5 6 7 1 2 3 4 5 6 7

4 5 6 7 8 910 8 910 11 12 13 14 8 910 11 12 13 14
11611 12 13 14 15 16 17 15 16 17 18 19 20 21 15 16 17 18 19 20 21
18 19 20 21 22 23 24 22 23 24 25 26 27 28 22 23 24 25 26 27 28

118 (25 26 27 28 29 30 31 29 30 31
120 April May June

Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
122 1 2 3 4 1 2 1 2 3 4 5 6

5 6 7 8 910 11 3 4 5 6 7 8 9 7 8 910 11 12 13
124112 13 14 15 16 17 18 10 11 12 13 14 15 16 14 15 16 17 18 19 20
19 20 21 22 23 24 25 17 18 19 20 21 22 23 21 22 23 24 25 26 27

126 {26 27 28 29 30 24 25 26 27 28 29 30 28 29 30
31
128 July August September
Su Mo Tu We Th Fr Sa= Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
130 1 2 3 4 1 1 2 3 4 5

5 6 7 8 910 11 2 3 4 5 6 7 8 6 7 8 910 11 12
132112 13 14 15 16 17 18 9 10 11 12 13 14 15 13 14 15 16 17 18 19
19 20 21 22 23 24 25 16 17 18 19 20 21 22 20 21 22 23 24 25 26

134 126 27 28 29 30 31 23 24 25 26 27 28 29 27 28 29 30
30 31
136 October November December
Su Mo Tu We Th Fr Sa= Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa
138 1 2 3 1 2 3 4 5 6 7 1 2 3 4 5

4 5 6 7 8 910 8 910 11 12 13 14 6 7 8 910 11 12
1401111 12 13 14 15 16 17 15 16 17 18 19 20 21 13 14 15 16 17 18 19
18 19 20 21 22 23 24 22 23 24 25 26 27 28 20 21 22 23 24 25 26

1421125 26 27 28 29 30 31 29 30 27 28 29 30 31
144
[dywang@dywHome2 ~]$ cal -m3 9 2012
146 August 2012 September 2012 October 2012
Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa Su
148 1 2 3 4 5 1 2 1 2 3 4 5 6 7
6 7 8 9101112 3 4 5 6 7 8 9 8 910 11 12 13 14
15013 14 15 16 17 18 19 10 11 12 13 14 15 16 15 16 17 18 19 20 21
20 21 22 23 24 25 26 17 18 19 20 21 22 23 22 23 24 25 26 27 28
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152 &27 28 29 30 31 24 25 26 27 28 29 30 29 30 31 J

3. be @ M A5 A

[dywang@dywHome2 ~]$ bc --help
2 || usage: bc [options] [file ...]

-h --help print this usage and exit
4 -i --interactive force interactive mode
-1 --mathlib use the predefine math routnes
6 -q --quiet don't print initial banner
-s -—-standard non-standard bc constructs are errors
8 -W —-warn warn about non-standard bc constructs
-V --version print version information and exit

10
[dywang@mdk-dyw ~]$ man bc
12 ||## AT RERENER » ZEALAFMABITSF man be ©

14 NUMBERS
... A% ... The length is the total number of significant decimal

digits
16 in a number and the scale is the total number of decimal digits
after
the decimal point. For example:
18 .000001 has a length of 6 and scale of 6.
1935.000 has a length of 7 and a scale of 3.
20
VARIABLES
22 ... A% ... Al1l letters must be lower case.
... A% ... The default value of scale is O.
24
COMMENTS
26 Comments in bc start with the characters /* and end with the
characters
*/. ...A% ... A single line comment starts at a # character
28 and continues to the next end of the line. ... 4 %...

30 EXPRESSIONS

A%
32
- expr The result is the negation of the expression.
34
++ var The variable is incremented by one and the mnew value
is the
36 result of the expression.
38 -- var The variable 1is decremented by one and the new value
is the
result of the expression.
40
var ++ The result of the expression is the value of the
variable and
42 then the variable is incremented by one.
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44 var -— The result of the expression is the value of the
variable and
then the variable is decremented by one.
46
expr + expr
48 The result of the expression is the sum of the two
expressions.
50 expr - expr
The result of the expression is the difference of
the two
52 expressions.
54 expr * expr
The result of the expression is the product of the two
expres-
56 sioms.
58 expr / expr
The result of the expression is the quotient of the two
expres-
60 sions. The scale of the result is the value of the
variable
scale.
62
expr % expr
64 The result of the expression is the "remainder". ...#H4%
66 expr ~ expr
The result of the expression is the value of the first
raised to
68 the second. The second expression must be an integer.
70 ( expr )
This alters the standard precedence to force the
evaluation of
72 the expression.
74 var = expr
The variable is assigned the value of the expression.
76
var <op>= expr
78 This 1is equivalent to "var = var <op> expr" A%
80 ... 4% ... relational operators are:
82 exprl < expr2
The result is 1 if exprl is strictly less than expr2.
84
exprl <== expr2
86 The result is 1 if exprl is less than or equal to expr2.

De-Yu Wang CSIE CYUT 32



2.4. R SR AF

CHAPTER 2. 47| X RIRAE

88

90

92

94

96

98

100

102

104

106

108

110

112

114

116

118

120

122

124

126

128

130

132

134

136

exprl > expr2
The result is 1 if exprl is strictly greater than expr2.

exprl >= expr2
The result is 1 if exprl is greater than or equal to expr

exprl == expr2
The result is 1 if exprl is equal to expr2.

exprl != expr2
The result is 1 if exprl is not equal to expr2.

...4A% ... The boolean operators are:
lexpr The result is 1 if expr is O.

expr && expr
The result is 1 if both expressions are non-zero.

expr || expr
The result is 1 if either expression is non-zero.

The expression precedence is as follows: (lowest to highest)
|| operator, left associative
&& operator, left associative
! operator, nonassociative
Relational operators, left associative
Assignment operator, right associative
+ and - operators, left associative
x, / and 7 operators, left associative
~ operator, right associative
unary - operator, nonassociative
++ and -- operators, nonassociative

LR

length ( expression )
The value of the length function is the number of
significant
digits in the expression.

read ()
The read function (an extension) will read a number
from the
standard  input, ...#%...

scale ( expression )
The value of the scale function is the number of digits
after
the decimal point in the expression.

sqrt ( expression )

2
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138

140

142

144

146

148

150

152

154

156

158

160

162

164

166

168

170

172

174

176

178

The value of the sqrt function is the square root of the
expres-—

sion. If the expression is negative, a run time error is
gener-

ated.

STATEMENTS
R

{ statement_list }
This is the compound statement. It allows multiple
statements
to be grouped together for execution.

if ( expression ) statementl [else statement2]
R
If the expression 1is non-zero, statementl is
executed. If
statement2 is present and the value of the expression is
0, then
statement2 is executed.

while ( expression ) statement
The while statement will execute the statement while the
expres-
sion is non-zero. ...A%...

for ( [expressionl] ; [expression2] ; [expression3] ) statement
The for statement controls repeated execution of the
statement.

break This statement causes a forced exit of the most recent
enclosing
while statement or for statement.

continue
The continue statement (an extension) causes the most
recent
enclosing for statement to start the next iteration.

halt ... H%...

return Return the value O from a function. (See the section on
func-
tions.)

return ( expression )
Return the value of the expression from a function.

B ..

PSEUDO STATEMENTS
A%
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180
FUNCTIONS
182 ...#A% ... A function is defined as follows:
define name ( parameters ) { newline
184 auto_list statement_list }
A function call is just an expression of the form "name(
parameters)".
186
The auto_list 1is an optional list of variables that are for "
local"
188 use. The syntax of the auto list (if present) is "auto name,
.. A% ... The variables are then initialized to =zero ...#%
190
For example, the following definitions are legal.
192 define d (n) { return (2*n); }
define d (n)
194 { return (2*n); }

196 MATH LIBRARY

LA
198
s (x) The sine of x, x is in radians.
200
¢ (x) The cosine of x, x is in radiams.
202
a (x) The arctangent of x, arctangent returns radiamns.
204
1 (x) The natural logarithm of x.
206
e (x) The exponential function of raising e to the value x.
208
j (n,x)
210 The bessel function of integer order n of x.

212 EXAMPLES

U S
214
Bl RABE x! R
216 define f (x) {
if (x <== 1) return (1);
218 return (f(x-1) * x);
}
220
READLINE AND LIBEDIT OPTIONS
222 A%
224 DIFFERENCES
- S
226
LIMITS
228 A%
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230 || ENVIRONMENT VARIABLES

A%
232
DIAGNOSTICS
234 LA
236 || BUGS
LA
238
AUTHOR
240 Philip A. Nelson
philnelson®@acm.org
242
ACKNOWLEDGEMENTS
244 The author would like to thank Steve Sommars (Steve.
Sommars@att.com)
for his extensive help in testing the implementation. Many
great sug-
246 gestions were given. This is a much better product due to his
involve-
ment.
248
250
bc(1)
252

[dywang@mdk-dyw ~]$ bc

254 || bc 1.06

Copyright 1991-1994, 1997, 1998, 2000 Free Software Foundation, Inc.
256 || This is free software with ABSOLUTELY NO WARRANTY.
For details type “warranty'.

258 || (3+4)~2

49

260 || 4/3

1

262 || scale=3

4/3

264 111.333

266 || sacle=0

x=read()

268 {100
for(i=0;i<x;i++) {
270 || total+=(i+1)

}

272 | total

5050

274
var1=10
276 || var2=vari++
varl;var2
278 |11
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10

280 || var2=++varl
varl;var2
282112

12

284
define f (x) {

286 || if (x <== 1) return (1);
return (£(x-1) * x);

288 || }

290 || £(4)
24

\. J

2.5 FTRHEMEMSERERALYGESR

1. [Tab] &4 : 4 444 BA% £ 7

[dywang@mdk-dyw ~]1$ 1ls[Tabl

2 ||1s 1sd lsnetdrake 1spcidrake 1ssl6toppm
lsattr 1shal 1spci 1spgpot
4 || [dywang@mdk-dyw ~]$ 1ls -al ~/.bash[Tab]
.bash_history .bash_logout .bash_profile .bashrc .bashrc~

2. [Ctrll+c 342 : BB AR

1 [[dywang@mdk—dyw ~]1$ find / -name *mdk* J

3. [Ctrll+d 44 @ SEEMA L R A exit BHEAER LT R @ o

4, 3 &R LR AR LA R RA o

1 || [dywang@mdk-dyw ~]$ Date
bash: Date: command not found

3 || [dywang@mdk-dyw ~]$ cal 13 2006
cal: illegal month value: use 1-12
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Chapter 3
vi /S

3.1 vi # vim

. Linux 8 A& P& A XL F 48 5 R 4856 Linux 2 83E 4 -

f—

2. Linux $# Unix A& F &) 5848 K FA48 2 ASCII #58) TeTF ) 44
3. Vi EXTHES > vim & vi B9ERF KA -
4. vim AT LRERRTHRORERE - SHEE - BERARFAHE -
5. vim B 7 #3574 vim AR XMELTL o

6. KERZ VIM (—REXRHGHETS)

3.2 vi ®i&A

1. vi 29 B AKX > o9& T—REXI -THBEXY B T4 4] =

o
i,o,a,r
_gmx OB ammx
AR B [Escl = THAEMFT
#F -~ B
e 570 ~ Mk AT /1,7 k 45 BX
R AT ~ BE E AT FE B E
H A3 b o) A

2. 1 7 st

(@) 1A vi TN —AAE X

38


http://www.vim.org/
http://www.study-area.org/tips/vim/

3.2. VI 891 1 CHAPTER 3. VI %## %
{[dywang@dyw[]ffice tmpl$ vim test.txt J
(b) #T i EAGBEFRX > HBR\ELT -
(c) % T [Esc] #%4=3 —HFEX -

(d) Z&2—RAEXFiT wq B H%HER vie

% 4545

— R X % B 4R

h & £ 7 wht AR @ ERH AT

jRET 7 wbt HROTHH—RFT

k & Lo @b ARG LA B —1EF T

1 &4 7 et RO H AT

[Ctr]]+f Bk ey #H—78

[Ctr]] ER Tkl %H—8

[Ctrl]+d BR Tauy %9+ 8

[Ctrl]+u Rk Tak) %+ A

+ RSB TG FAN T —47

- BB BEIEEGF AN 4T

n<space> BTERTRAZEZOR BREQLELHE—ATH n BAFT -
#4e 20<space> RI#HAZ & @& @4 5 20 B F LA o

0 AT T0 J: HHBRBE—ATHRINDF TR °

$ #% B 3] 38 — AT 09 AR @ F LR

H HARAS B Bl i B & R 8k B A AR —AT

M WHARAL By B 158 B R 09 P RAS—AT

L AR B B AR E R KT A AT

G HARAS By B ARG R 09 RAR—AT

nG AR By B iR #%‘4?657??5 n 17 e
54 20G B & iJé'H £69% 20 17 (T Beé:set nu)

n<Enter> HIE@THE n 1

— R X #ERBA

/word BRI KGR AT B LA word B9 F & o

?word AR A & K — BT B LA word B9 F & o

n FHAW— B F o

N R e AT A — A4 5 $p1E -

:nl,n2s/word1/word2/g

% nl £ n2 7ZHFK wordl BT S » AT ER
K& word2 -
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:1,$s/word1/word2/g MHE—ATE RE—TF K wordl 38 0 BHFEF ERKE
word2 -

:1,$s/word1/word2/gc BPE—I1THRE—ITFR wordl % EHFAF ERRKE
word2 HARKABE TR FTF AL EHEREETF R
& o

— R X, M~ ARAEL

X, X X B e &Rk —18F 0 0 X B @Al sk —18 5 4

nx & Mtk n B F T

dd W Mg AR BT A2 09 AR — B AT

ndd MR HFARPT 2 69 @ T n 47 » B4 20dd B ARk 20 17

diG Wl 4 542 BT 42 B 5% — AT 89 T A AH

dG M AL BT A2 B St ~ﬁ%%ﬁ g

dw M —18 3 (delete word) o i A 7P L o

vy M FAR BT e 09— AT (”‘"‘Jﬂ)

nyy AYHAZPFT AN O T n 470 Hl4e 20yy BIZHAE 20 47

y1lG L AR TR AT B 5 — AT PTH BH

yG B AR PT AT B AR — AT 09 BT A B

p, P p AR B EHEHZT 478 L > P BB AEEHIZ E—1T -

J W AR PT AT T — 4789 EAT B & R Fl — 1T

u R AT — 1B Ey1E -

[Ctrl]+r BAZIR AT — A EAE o

: THE—EHE -

B GHFHEX

i, 1 A (D) B A HARTER (AT —EIEETGFTR)
HAMALLF 3

a, A e a(A) v B RTHFARPT AT —8 (& —18) F UK %
o

0,0 WAF G —AT : 0(0) WHERTANGT (L) — AT AF G —
173

r, R BA i SRR EGTR—BFA R §— ERRFZHT
FHLF > A4 T ESC Ak s

Esc BHBEREX > DB —REXF o

#LF LR

W A b 88 FAL G ANALBRAG R P

w! ERERBIEE T B > BHFGAZE R

:q A B vi

:q! GG B R  XRBEE > RA B S A R4
2
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‘W( A BER 0 2% Bawq! BB 38 B B 5 1R Al B

X $1 wq #8 F

:e! Mg RRR B RRIE IR o

77 ERERA LS DI GHN 2HECEEREE > 8
R HERA o

:w [filename] Moy ARG R — B E (FAM 5 GH1)

:r [filename] EmBe AT FAD—EEHETH - FREH [file-
nameJ AL A E B HFARTEATR® o

:set nu BRATR RERIK > GABE—ITHFERTATYOTR

:set nonu 1 set nu AR 0 BBUKATIE o

:n1,n2 w [filename] # nl | n2 8 N 544 filename EE4 £ -

:1 command YeF AR vi 248 4 7] X T #1047 command ##8 w &R -

B4 [ ;! 1s /home ]

4. Vi P e Ry 54
(a) 4= R %4 £ A /home/csie/vitest.txt » B B ¥ € H —18% 44 /home/
csie/.vitest.txt.swp 24 » L E&[LH K -
(b) # & vi BEFY AL GRIL o

() # X% A% S8 vi X PE » A TRAEIMLHTHALTHILLGA
B. o

i

3.3 vim #EIH5E

1. wRiER vi> £ @A T AR B ATHAZTEATIR > Bl vi &8 vim BT o

-

1 || [dywang@dywOffice tmpl$ 11 /bin/vix

lrwxrwxrwx 1 root root 20 Oct 17 13:11 /bin/vi -> /etc/alternatives/vi*

3 || lrwxrwxrwx 1 root root 21 Oct 17 13:11 /bin/vim -> /etc/alternatives/
vim*

[dywang@dywOffice tmpl$ 11 /etc/alternatives/vix

5 || lrwxrwxrwx 1 root root 21 Oct 17 13:11 /etc/alternatives/vi —>

/usr/bin/vim-enhancedx*

7 || lrwxrwxrwx 1 root root 21 Oct 17 13:11 /etc/alternatives/vim —>

/usr/bin/vim-enhancedx*
- J

2. vim BAAEB T 0 R LIEF S R XB® o

3. vim /etc/man.config & H A L&A :
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['/etc/man.config" [readonly] 150L, 4900C 1,1
Top

(a) m¥#1%% L4 A [etc/man.config ;
(b) #F A EHA

(c) #%££A 150 17 ° 4900 F T

(d) B ATHEARPTAEALE B H—AT, H—7]
(e) BT A®@MAERAE °

4. BREF

B RIEN L A

v FEE > GHFIZERNHT R GEFE -
\ 1T R HITREN R GEE o
[Ctrll+v EIEE > TAA KHH 67 NBZETAH o
y MR Gy AR o

d R G 837 Mtk o

5. 4 £mE
(a) vi M1 A :r filename *T#4 £ filename 8 A &2 FAZRIE AN o
(b) T# vim % # % B4 £ R F X % B4 £ > # 4 : vim filenamel
filename? filename3 ° A8 444 ¢
X -ES E LR
:n T — B R o
:N iR F— AR o
files 7| E B ATHAZXGIT AR E o

6. AEHER
(a) Z£484 7 X A:sp filename °
(b) %= R &% filename 2| MALE & F —4 £ -
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34. VI T##pE A CHAPTER 3. VI %# %

S AE T 0 dxsETRE

:Sp B & Bl — A% RASHTALE o
:sp filename PR %A% £ filename A FTARE o
[Ctrl]l+wj HARB BT AR ET e EA AT

[Ctr1] Rk BT w %Ak M AT A 6 bt » &
HAEET o

[Ctrl]+wk HARB B Ly AT o EBR L o
[Ctrl]+uq HRTHAAE £ [Ctrll+w B HE T HZRE

& AiT:q AMmE -

ERETeS

7. vim RITHEE
(a) BAEEREEMRE : ~/ . vininfo ° Pl4o : REF —H X 0¥ > HZ G4 LXK
BB AYLE B o
(b) %% vim 893 A4 Jetc/vimre e
(c) Z&E A vim AT » BRAITESL ~/ . vinre °

vim 8RR T 5 &K

:set nu FEATHE ©

:set nonu BUH AT ©

:set hlsearch B FHFERG o

:set autoindent 8 En4E Pk o

:set noautoindent T BB -

:set backup B Bk 5ty o HairAE % B filename~ ©
:set rule BT A T ARESR o

:set showmode #8 -insert- FFIRA LT A KES] o

:set backspace=(012) 2 #| M backspace #/]i& Rt &EF T
0 R 1 AZTRIERR A6 F T -

:set all B BT AT A RIS B A o
:syntax (off|on) ALGRBEERMHEZLBETARAL -

3.4 vi THRYTAE

3.4.1 %&¥—
1. EACHRB&ES —BHM B 227 o

2. BB zzz o
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3.4.

VI Tk T A CHAPTER 3. VI ## %

3. T#H4E £ viexl.txt

4. # viexl.txt T4 4 & vil.txt

5. & vi & vim %% vil.txt > FUTAT H1E -

(@) %51 % n 47 n BEHEk 37 Bk +10 -
(b) #3471
(c) BEI% 2047 TR -

(d) BERE T ATEEATEQFFREN” A" B XAEITH B -

(e) mAXF’ ABCDEabcde’ °

(f) #4TAAmA’1234567890° °

(g) 5 F $”"MANPATH” » # 4% 1 B X & ”manpath” °
(h) AHEKEE -

3.4.2 &¥—

1.

2.

EACHRBEES MBI B 22z o
BB 777 °

T #4% £ viex2.txt

# viex2.txt EHH L A vi2.txt

1% vi R vim % vi2.txt © FATRT Bk ¢
(@) 2% n AT n B2RHk 27 BipK +8 -
(b) M 3

(c) m3% 3047 A AL E o
(d) BRIF—17 B LEATEQAFNEN A7 EXETHE -

47 o

(e) #e AL F’ABCDEabcde’ °
(f) #47HAmA"1234567890° -

(g) #% 3047 ER#E 1744 F 5 $TMANPATH | > #£4 L 3K & manpath

(h) AAEHEE -
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34. VI T##pE A CHAPTER 3. VI %# %

3.4.3 &%F=

1. £ REB&IET—BH0 H Sk 227 °

2. BB zzz o

3. T#HAMZE viex3.txt

4. #% viex3.txt T4 4 & vi3.txt

5. A vi & vim % # vi3.txt > FUTAT H1F -
(@) &2 n AT n B 44 BERE +11 -
(b) #TF—1T4bf Big—i7
(c) A% 20 47 » BIFiE—I78) F — 1780 FH o
(d) BRIRE AT EATEELE -
(e) A2 % 13 417> £EBITHREIMALF ABCDEabcde’ °
(f) #47H/mA"1234567890° -
(g) #% 30 i TE% 55 1T7# FF $"man” > £ LRAKE"MAN” -
(h) BAE&RE -
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Chapter 4

IPv4 A% E T

Y3
4.1 W3F
1. ®% (#W% /@) F o %% daemon NetworkManager & » 6,4 :
(a) device: #@#%F o
(b) connection: & Z#MF o

(c) #—18 connection #A —18.% F % UUID # & &5 °

(d) B 4% Jetc/sysconfig/network-scripts T ifcfg-name & #-F name #93%
A% T ME A4 4 nmcli A4 Rém#EAF 24 (connection) °

(e) /etc/sysconfig/metwork-scripts/ifcfg-name #-F3& &4 » & T AR v6
MRA—#% » B vim FEmE o

4.2 nmcli ¥4

1. &4 device K& » & T lo PR A —E#@% A @ enplsO -

1 || [xroot@999999 ~1# nmcli device

DEVICE TYPE STATE CONNECTION
3 | enplsO ethernet connected enplsO

lo loopback unmanaged --

2. BAMEBRGRE > WK ER enplsO £ A #ER T @ enplsO °

NAME UuID TYPE DEVICE

[root@999999 ~]# nmcli connection
2
enplsO 2a4b4018-d130-405b-8647-6£3a1744b525 ethernet enplsO
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4.3. 5HEFHRZE

CHAPTER 4. IPV4 #%

=t =

Bad

4.3 HEBFEZE

1. &~ s Ml k3% 20 & # 1 A modify

BATE IP REHLE -

e % ELRES

BROEG R XL ipvd =
3 192.168.122.8 ~ ## £ 255.255.255.0 ~ GATEWAY 192.168.122.1 %
DNS 192.168.122.1 » & # — & %£3% % ipv4d.method % manual » # 48 % i
BAXEHFEH > LA AITHL IP &8 DHCP & ##4F » & AR DHCP

1 || [xroot@999999 ~]1# nmcli connection modify enplsO \

ipv4.addresses 192.168.122.8/24 \
3 || ipv4.gateway 192.168.122.1 \

ipv4.dns 192.168.122.1 \
5 || ipv4.method manual

2. i enplsO &% o

1 || [xroot@999999 ~]# nmcli connection up enplsO
Connection successfully activated (D-Bus active path: /org/freedesktop/

NetworkManager/ActiveConnection/5)

3. TAMTHRE > AFTHRLTATEA?

2 || ipv4.method:

ipvé4.dns:

4 || ipv4.dns-search:
ipv4.dns-options:

6 || ipv4.dns-priority:
ipv4.addresses:

8 || ipv4.gateway:
ipvé4.routes:

10 || ipv4.route-metric:
ipv4.route-table:

12 || ipv4.routing-rules:
ipv4.ignore-auto-routes:
14 || ipv4.ignore-auto-dns:
ipv4.dhcp-client-id:

16 || ipv4.dhcp-iaid:
ipv4.dhcp-timeout:

18 || ipv4.dhcp-send-hostname:
ipv4.dhcp-hostname:

20 || ipv4.dhcp-fqdn:
ipv4.dhcp-hostname-flags:
22 || ipv4.never-default:
ipv4.may-fail:

24 || ipv4.required-timeout:

p
[root@999999 ~]# nmcli connection show enplsO | grep -iE ipv74

manual
192.168.122.1

192.168.122.8/24
192.168.122.1

-1

0 (unspec)

no

no

0 (default)
yes

0x0 (none)
no

yes

-1 (default)
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4.4. * MipEHRT CHAPTER 4. IPV4 ##%&Z

ipv4.dad-timeout: -1 (default)
26 || ipv4.dhcp-vendor-class-identifier: -=
ipv4.dhcp-reject-servers: -
28 || IP4.ADDRESS[1]: 192.168.122.8/24
IP4.GATEWAY: 192.168.122.1
30 || IP4.ROUTE[1] : dst = 192.168.122.0/24, nh =
0.0.0.0, mt = 100
IP4.ROUTE[2] : dst = 0.0.0.0/0, nh =
192.168.122.1, mt = 100
32 || IP4.DNS[1]: 192.168.122.1

4.4 * MBEHRRE

1. Mk #E% 25 System enpls0 °

[root©999999 ~]# nmcli connection delete enpls0
2 || Connection 'enplsO' (£f03ca672-c3f6-433a-b336-832566e18e76) successfully
deleted.

2. R ssh #4 » B GE L > LAFE EERALRE TN T3 BRL
4% o

[root@999999 ~]# nmcli connection add \

2 || con-name enplsO ifname enplsO type ethernet \

ipv4.addresses 192.168.122.8/24 \

4 || ipv4.gateway 192.168.122.1 \

ipv4.dns 192.168.122.1 \

6 || ipv4.method manual

Connection 'enpls0' (a7b3ec85-0fad-4bf3-b775-da87d43deacc) successfully
added.

- _J/

3. &% > A enplsO A virbr0 o

1 || [xoot@999999 ~]1# nmcli connection
NAME UuUID TYPE DEVICE
3 || enplsO 2a4b4018-d130-405b-8647-6£3a1744b525 ethernet enplsO

4, %k E enplsO &£ o

1‘([root©999999 ~]# nmcli connection up enplsO
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CHAPTER 4. IPV4 #%

2

XA

“Connection successfully activated (D-Bus active path: /org/freedesktop/ J

NetworkManager/ActiveConnection/5)

5. A G EBREZT enplsO A GERE? ZFAEK?

2 || ipv4.method:

ipv4.dns:

4 || ipv4.dns-search:
ipv4.dns-options:

6 || ipv4.dns-priority:
ipv4.addresses:

8 || ipv4.gateway:
ipvé4.routes:

10 || ipv4.route-metric:
ipv4.route-table:

12 || ipv4.routing-rules:
ipv4.ignore-auto-routes:
14 || ipv4.ignore-auto-dns:
ipv4.dhcp-client-id:

16 || ipv4.dhcp-iaid:
ipv4.dhcp-timeout:

18 || ipv4.dhcp-send-hostname:
ipv4.dhcp-hostname:

20 || ipv4.dhcp-fqdn:
ipv4.dhcp-hostname-flags:
22 || ipv4.never-default:
ipv4.may-fail:

24 || ipv4.required-timeout:
ipv4.dad-timeout:

26 || ipv4.dhcp-vendor-class-identifier:

ipv4.dhcp-reject-servers:
28 || IP4.ADDRESS[1]:
IP4.GATEWAY:
30 || IP4.ROUTE[1] :

0.0.0.0, mt = 100
IP4.ROUTE[2] :

32 || IP4.DNS[1]:

192.168.122.1, mt = 100

[root@999999 ~1# nmcli connection show enplsO | grep -iE ipv74

manual
192.168.122.1

192.168.122.8/24
192.168.122.1

-1

0 (unspec)

no

no

0 (default)
yes

0x0 (none)
no

yes

-1 (default)
-1 (default)

192.168.122.8/24
192.168.122.1

dst = 192.168.122.0/24, nh =
dst = 0.0.0.0/0, nh =

192.168.122.1

4.5 SSH RZHEER

1. sshd A.7F root & A &9 4% PermitRootLogin 3

(a) yes : AFF
(b) no: FAH

)lz\\
A
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4.6. ZHREHRZ CHAPTER 4. IPV4 ##%&Z

(c) prohibit-password (without-password) : 7 £ 3 A A B 8569 77 X B
PN

E

(d) forced-commands-only : R A FFEBEANG L RN EN o

)

2. PermitRootLogin 3% prohibit-password * 4 Z & yes °

[root@999999 ~1# vim /etc/ssh/sshd_config

2 || [root@999999 ~]# grep PermitRoot /etc/ssh/sshd_config
#PermitRootLogin prohibit-password

4 || PermitRootLogin yes
# the setting of "PermitRootLogin without-password".

3. &#H 7% sshd R

1 {¢r00t©999999 ~]# systemctl restart sshd.service J

4. # host Z# L ssh B kvm8 -

1 (fdywandeeyu ~]$ ssh root@kvm8.deyu.wang

The authenticity of host 'kvm8.deyu.wang (192.168.122.8)' can't be
established.

3 || ECDSA key fingerprint is SHA256:
WaRiVLOSOJYkmNagaoEUu3MoCDEzgxougc jBOuJ99QQ.

Are you sure you want to continue connecting (yes/no/[fingerprint])? yes

5 ||Warning: Permanently added 'kvm8.deyu.wang' (ECDSA) to the list of known
hosts.

root@kvm8.deyu.wang's password:

7 ||Last login: Mon Aug 29 15:35:12 2022 from 192.168.122.1

NS

4.6 EIBMEBAR

1. ®mi2s 192.168.122.8 ¢

1 || [dywang@deyu ~]1$ ssh root@192.168.122.8
root@k192.168.122.8's password:

3 ||Last login: Mon Sep 19 10:51:26 2016 from deyu.wang
[root@999999 ~1#

2. A IMLAA 999999 -
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4.7. FHRH%E CHAPTER 4. IPV4

#E 5% 3

[root@999999 ~]# hostname
2 |1 999999

e

3. A X EHL B kvim8.deyu.wang °

[ﬁroot@999999 ~]# hostnamectl set-hostname kvm8.deyu.wang

4. R EMAARE o

1 || [root@999999 ~]# hostname
kvm8.deyu.wang

5. hostnamect]l && K

p
[root@999999 ~]# hostnamectl status

2 Static hostname: kvm8.deyu.wang
Icon name: computer-vm
4 Chassis: vm
Machine ID: 25c85e60dd87ff6e80d795b6a828e0ec
6 Boot ID: 4682a4e4a5014ed7b14c92£87008882d

Virtualization: kvm

8 Operating System:

://www.centos.org/Cent0S Linux 8 KVM8rchitecture: x86_64
10 || \end{myPE 0S Name: cpe:/o:centos:centos:8

Kernel: Linux 4.18.0-80.e18.x86_64

12 Architecture: x86-64

4.7 TH®RT

1. £ B AT KA%

(a) M F Lt T LS % /root/netif °
(b) ZAMW TR LA Ak L4 5 %] /root/netcon °

2. A AT KA
(a) ipv4 fzik 192.168.122.8
(b) #% 255.255.255.0
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4.7. THR%KY

CHAPTER 4. IPV4 #%

=1L =

XA

(c) GATEWAY 192.168.122.1
(d) DNS 192.168.122.1

3. RE ¥ LA kvm8.deyu.wang
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Chapter 5

YUM £4% %

5.1 #3
1. #7738 RPM ?

(a) RPM &% % FRedHat Package Manager J ffi# % RPM o

(b) & Red Hat & # & 2k » 17> RPM & A 742 » ATvAmR T B A 3k P89
EHEEMARX -

(c) RPM &L EA R ekt 7 AN E 22 HLK % Linux 49 —F
AR, o

(d) RPM #8556 S0 £ %Fi8 + 5 AT 035 » %% 0F RPM £ A/ 8 A4
AR AT EAMIRB RS EGTHME » ZHARTARE > 25 iR 2R
ES X I

2. RPM &89 B HAniR

(@) RPM 4T & £H4 £ 85 > R B A EH AL o flde
i BRA
ii. draEHH -
iii. ARG M A £AF -
iv. £ RFN
V. BGPTSR B Sk ksk o
(b) #&2R XA RPM R ERBEG AT wRENBEETERRES TS
1o BB
(c) B HAatk ey 5Ly X
i FHTRELEFHAAAKRES -

B AR A o
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5.2. YUM £#EZZ CHAPTER 5. YUM £1#5 1%

ii. A yum %% rpm £4 °
3. YUM
(a) RHEL/AlmaLinux #f4#24t &4 & (repository) £ yum F# %% ~ 4 ~
B o

(b) £ %%% RHEL/AlmaLinux 2 %% > €4 YUM 8 £4 &% < 3] B AR
AT RBET o

(c) #1A yum €% rpm £H#8 > yum € AZTHEHEFEALCREGMAIRE
P AR o

(d) “TAFEZEHE > XEE yum 9 EHE > yum 3T A& > 2K >
BB R T HEM -
5.2 yum £#4EEXE

1. &% yum £# /& (repository) 3 T 4% » 2L/A & /etc/yum.repo.d/ B4 T » #
Z.repo #E 0 45 ZR T A AT £ dnf.conf FAt o

[troot@kvm8 ~]# man dnf.conf J

2. # % /etc/yum.repos.d/dywang.repo * # = AlmaLinux 9 BaseOS A App-
Stream w#AE M o

1 r[root@kva ~]# vi /etc/yum.repos.d/dywang.repo
[root@kvm8 ~]# cat /etc/yum.repos.d/dywang.repo

3 || [AppStream]

name=App Stream

5 || baseurl=http://dywang.csie.cyut.edu.tw/alma9/AppStream
gpgcheck=0

[Base0S]

9 || name=Base 0S
baseurl=http://dywang.csie.cyut.edu.tw/alma9/Base0S
11 || gpgcheck=0

\ J

3. .repo # 4 HKHA :

(a) [basel : EHEG LA » PR R—F /L » LHTUATERTEHL -
(b) name : HABMEEHEHFE -
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5.2. YUM £#E&RZ

CHAPTER 5. YUM £# %%

(c) mirrorlist=: 7| BB EH BT A4S A G456 » WwRTHBER > TR

EARE|EAT

(d) baseurl= : 152 B & &4 B 6 T AL -

(e) enable=1: AZAEHEHE » TURK

able=0 -
(f) gpgcheck=1: #x 2T FE &L
(g) gpgkey= : #4i % 3 09 24k A% T

4. 7 yum 1% R 89 BT A B4R

B RPM #&
BALE o

ZFNOFALEF o

o RAREHT UL en-

1 || [root@kvm8 ~]# dnf repolist
repo id

3 || AppStream
BaseOs

repo name
App Stream
Base 0S

5. ALK vsftpd ? R B R, Is this ok [y//N]: &T#%

2 AF

ZR oy RE N TR » A n BATRHE o

BT ARG A4

p
[root@kvm8 ~]# dnf install vsftpd

2 ||Last metadata expiration check: 0:00:41 ago on Tue 04 Oct 2022 11:13:08

AM CST.
Dependencies resolved.
4
Package Architecture Version Repository
Size
6
Installing:
8 || vsftpd x86_64 3.0.3-49.e19 AppStream
158 k

10 || Transaction Summary

12 || Install 1 Package

14 || Total download size: 158 k
Installed size: 348 k

16 || Is this ok [y/N]: n
&

6. cache &1 & &+ &

W[root@kva ~]# dnf clean [packages|headers|alll
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5.3. *YUM &7 5 CHAPTER 5. YUM £# &%

2 || ERS S

packages : #F LT 89 —%/L('F%g SIS
4 || headers : M T #kA9IHEAG AR R
all D MR éi%/ﬁié“%ﬂr%‘ﬁ%l M

#RIRCTREBGITAH B ROMM B (BHRBARASRFE)
8 || [root@kvm8 ~]# dnf clean all

5.3 *yum £# 78

1. &%

([root©kvm8 ~]# dnf [options] [command] [package ...]

2 [option] P EROEFEAER

M TARRR] M AE] i@ SRR

4 search : {4 FEXEEM LR AMML (description) 89 FZH T ;

list PP E B A yum BTE I GBS AR 0 A ML rpn —qa
6| info D7) A e AR B AR R ﬁMrm-@i%%ﬁ%%'
provides or whatprovides : ¥ F &2 XL EH > FML rpm —gf HHFE °

\. Y

2. Bt MARAHAF &8 WET cjk 89 £

1 (troot©kvm8 ~]# dnf search cjk

Last metadata expiration check: 0:16:27 ago on Tue 04 Oct 2022 11:13:08
AM CST.

3 Name & Summary Matched: cjk

google-noto-cjk-fonts-common.noarch : Common files for Noto CJK fonts
O || google—noto-sans-cjk-ttc-fonts.noarch : Sans O0TC font files for

: google-noto-cjk-fonts

7 || google—noto-serif-cjk-ttc—fonts.noarch : Serif OTC font files for

: google—noto-cjk-fonts

9 || texlive-cjk.noarch : CJK language support

texlive-xecjk.noarch : Support for CJK documents in XeLaTeX

11 Summary Matched: cjk

bitmap-fangsongti-fonts.noarch : Selected CJK bitmap fonts for Anaconda

13 || texlive-garuda-c90.noarch : TeX support (from CJK) for the garuda font

texlive-norasi-c90.noarch : TeX support (from CJK) for the norasi font
in

15 : thailatex

3. &4 £# google-noto-cjk-fonts-common # 48 k3R &
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5.3. *YUM &7 5 CHAPTER 5. YUM £# &%

11

13

15

17

19

21

23

4. 7|

[root@kvm8 ~]# dnf info google-noto-cjk-fonts-common.noarch
Last metadata expiration check: 0:18:58 ago on Tue 04 Oct 2022 11:13:08
AM CST.
Installed Packages
Name : google—noto-cjk-fonts—-common
Version : 20201206
Release : 4.e19
Architecture : noarch
Size : 32k
Source : google-noto-cjk-fonts-20201206-4.e19.src.rpm
Repository : @System
From repo : AppStream
Summary : Common files for Noto CJK fonts
URL : https://github.com/googleil8n/noto-cjk
License : OFL
Description
: Noto CJK fonts, supporting Simplified Chinese,
Traditional
: Chinese, Japanese, and Korean. The supported scripts are
Han,
: Hiragana, Katakana, Hangul, and Bopomofo. Latin, Greek,
Cyrllic,
: and various symbols are also supported for compatibility
with CJK
: standards.
: Common files for Google Noto CJK fonts.
~ /
HPT A evince M A EA4F

[root@cs ~]# dnf list evincex
Last metadata expiration check: 21:06:59 ago on Mon 03 Oct 2022 02:25:56
PM CST.
Installed Packages
evince.x86_64 40.4-4.e19
O@AppStream
evince-libs.x86_64 40.4-4.e19
Q@AppStream
evince-nautilus.x86_64 40.4-4.e19
O@AppStream
evince-previewer.x86_64 40.4-4.e19
O@AppStream
evince-thumbnailer.x86_64 40.4-4.e19
Q@AppStream
Available Packages
evince-libs.i686 40.4-4.el19
AppStream
S

De-Yu Wang CSIE CYUT 58



54.

*YUM &K ~ 88245 k% CHAPTER 5. YUM £# %%

5. 7] 6445 %€ bin/evince 8 F7TA £4F » #l4=/usr/bin/evince °

r[root@kva ~]# dnf provides *bin/evince
2 ||Last metadata expiration check: 0:21:21 ago on Tue 04 Oct 2022 11:13:08
AM CST.
evince-40.4-4.e19.x86_64 : Document viewer
4 || Repo : AppStreanm
Matched from:
6 || Other : *bin/evince

NS

5.4 *yum %X -~ FH&AHR

1.

S 4

RH %R

f[root@www ~]# yum command [packages]
2 || command:
install %K
4 reinstall: & #H LK
update :FH#& 0 ZEEMEALARIE 0 R TR
6 remove %

£3

[root@kvm8 ~]# dnf install bzip2

2 || Last metadata expiration check: 0:01:07 ago on Tue 04 Oct 2022 11:53:21
AM CST.

Dependencies resolved.

4
Package Architecture Version Repository
Size
6
Installing:
8 || bzip2 x86_64 1.0.8-8.e19 Base0S
52 k

10 || Transaction Summary

12 || Install 1 Package

14 || Total download size: 52 k
Installed size: 94 k

16| Is this ok [y/N]: y
Downloading Packages:
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5.4. ¥*YUM %% ~ fH4a s 4 CHAPTER 5. YUM £##5

18 || bzip2-1.0.8-8.€19.x86_64.rpm 721 kB/s | 52 kB
00:00

20 || Total 379 kB/s | 52 kB
00:00

Running transaction check
22 || Transaction check succeeded.
Running transaction test

24 || Transaction test succeeded.
Running transaction

26 Preparing

1/1
Installing : bzip2-1.0.8-8.e19.x86_64
1/1
28 Running scriptlet: bzip2-1.0.8-8.e19.x86_64
1/1
Verifying : bzip2-1.0.8-8.e19.x86_64
1/1
30
Installed:
32 bzip2-1.0.8-8.e19.x86_64
34 || Complete!
S
3. %%k yum [remove] #5
(
[root@kvm8 ~]# dnf remove bzip2
2 || Dependencies resolved.
4 || Package Architecture Version Repository
Size
6 || Removing:
bzip2 x86_64 1.0.8-8.e19 ©Base0S
94 k
8
Transaction Summary
10
Remove 1 Package
12

Freed space: 94 k

14 || Is this ok [y/N]: y

Running transaction check
16 || Transaction check succeeded.
Running transaction test

18 || Transaction test succeeded.
Running transaction
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20 Preparing
1/1
Erasing : bzip2-1.0.8-8.e19.x86_64
1/1
22 Running scriptlet: bzip2-1.0.8-8.e19.x86_64
1/1
Verifying : bzip2-1.0.8-8.e19.x86_64
1/1
24
Removed:
26 bzip2-1.0.8-8.e19.x86_64
28 || Complete!
NS J

5.5 FHKRY

1. #3% yum ZEEHERRR
(a) http://dywang.csie.cyut.edu.tw/alma9/BaseOS
(b) http://dywang.csie.cyut.edu.tw/alma9/AppStream

2. B RPM #E# L EERE

3. AF XK E£MH vsftpd
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Chapter 6

systemctl # & RFE5#E 4]

6.1

e
-4

R

1. v6 PID=1 5% init°

2. v7 PID=1 #& systemd > &% %4 :

(a) FATR A
(b) B FIRFHAIRE I > & %38 X 69 timeout > ¥4 :

G A AR R o

v6 #AE e E#Esk o

6.2 systemctl ¢4

M TR 0 R e AR

1. systemct] 44 AR &L L4 7 R A 5 systemd M4+ o

10

12

14

service
socket
target
device
mount
automount
snapshot
timer
swap
path
slice
scope

\S

g
[root@kvm4 ~]# systemctl -t help
Available unit types:
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2. systemctl # 3 3

4 || Query or send control commands to the systemd manager.

6 -h --help

—--version

8 -t —-type=TYPE

——state=STATE
ACTIVE stat

10 -p ——property=NAME

-a —-all Show all loaded units/properties, including dead/
empty
12 ones. To list all units installed on the system,
use
the 'list-unit-files' command instead.
14 --reverse Show reverse dependencies with 'list-dependencies'
-1 —--full Don't ellipsize unit names on output
16 --fail When queueing a new job, fail if conflicting jobs
are
pending
18 —--irreversible When queueing a new job, make sure it cannot be
implicitly
cancelled
20 --ignore-dependencies
When queueing a new job, ignore all its
dependencies
22 —-—-show-types When showing sockets, explicitly show their type
-1 --ignore-inhibitors
24 When shutting down or sleeping, ignore inhibitors
--kill-who=WHO Who to send signal to
26 -s --signal=SIGNAL Which signal to send
-H --host=[USERQ]HOST
28 Show information for remote host

-P —-privileged
30 -q ——quiet

—--no-block
32 --no-wall
reboot
—--no-reload
daemon
34
--no-legend
36 --no-pager
--no—-ask-password
38
—--system
40 --user
--global
42 —--runtime
reboot

[root@kvm4 ~]# systemctl --help
2 | systemctl [OPTIONS...] {COMMAND} ...

Show this help

Show package version

List only units of a particular type

List only units with particular LOAD or SUB or

Show only properties by this name

Acquire privileges before execution

Suppress output

Do not wait until operation finished

Don't send wall message before halt/power-off/

When enabling/disabling unit files, don't reload

configuration
Do not print a legend (column headers and hints)
Do not pipe output into a pager

Do not ask for system passwords

Connect to system manager

Connect to user service manager
Enable/disable unit files globally

Enable unit files only temporarily until next
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44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

78

80

82

84

86

88

-f --force
symlinks

—-—-root=PATH
-n --1lines=INTEGER
-0 ——output=STRING

b

--plain
tree

Unit Commands:
list—units
list-sockets
start [NAME...]
stop [NAME...]
reload [NAME...]
restart [NAME...]
try-restart [NAME..

reload-or-try-restart [NAME...] Reload one or more units if possible,

isolate [NAME]

kill [NAME...]

is-active [NAME...]

is-failed [NAME...]

status [NAME...|PID.
units

show [NAME...|JOB...

set-property [NAME]

help [NAME...|PID...] Show manual for one or more units
reset-failed [NAME...] Reset failed state for all, one, or
more
units
list-dependencies [NAME] Recursively show units which are
required

Unit File Commands:
list-unit-files
enable [NAME...]
disable [NAME...]
reenable [NAME...]
preset [NAME...]

is-enabled [NAME...]

mask [NAME...]
unmask [NAME...]

. Restart one or more units if active
reload-or-restart [NAME...] Reload one or more units if possible,

When enabling unit files, override existing

When shutting down, execute action immediately
Enable unit files in the specified root directory
Number of journal entries to show

Change journal output mode (short, short-monotonic

verbose, export, json, json-pretty, json-sse, cat)
Print unit dependencies as a list instead of a

List loaded units

List loaded sockets ordered by address
Start (activate) one or more units
Stop (deactivate) one or more units
Reload one or more units

Start or restart one or more units

otherwise start or restart

otherwise restart if active
Start one unit and stop all others
Send signal to processes of a unit
Check whether units are active
Check whether units are failed

o] Show runtime status of one or more

] Show properties of one or more
units/jobs or the manager
[ASSIGNMENT. . .]
Sets one or more properties of a unit

or wanted by this unit or by which
this
unit is required or wanted

List installed unit files

Enable one or more unit files

Disable one or more unit files
Reenable one or more unit files
Enable/disable one or more unit files
based on preset configuration

Check whether unit files are enabled

Mask one or more units
Unmask one or more units
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90
92
94
96
98
100
102
104

106

108
110
112
114
116
118

120

122

124

6.3

link [PATH...] Link one or more units files into
the search path
get-default Get the name of the default target
set-default NAME Set the default target
Job Commands:
list-jobs List jobs
cancel [JOB...] Cancel all, one, or more jobs
Snapshot Commands:
snapshot [NAME] Create a snapshot
delete [NAME...] Remove one or more snapshots
Environment Commands:
show-environment Dump environment
set-environment [NAME=VALUE...] Set one or more environment variables
unset-environment [NAME...] Unset one or more environment
variables
Manager Lifecycle Commands:
daemon-reload Reload systemd manager configuration
daemon-reload Reload systemd manager configuration
daemon-reexec Reexecute systemd manager
System Commands:
default Enter system default mode
rescue Enter system rescue mode
emergency Enter system emergency mode
halt Shut down and halt the system
poweroff Shut down and power-off the system
reboot Shut down and reboot the system
kexec Shut down and reboot the system with
kexec
exit Request user instance exit
switch-root [ROOT] [INIT] Change to a different root file system
suspend Suspend the system
hibernate Hibernate the system
hybrid-sleep Hibernate and suspend the system
\

PR 7 %)

1. 2FR#% firewalld # % » B 37 & active > EAHATF o

1

3

[root@kvm4 ~]# systemctl status firewalld.service
firewalld.service - firewalld - dynamic firewall daemon
Loaded: loaded (/usr/lib/systemd/system/firewalld.service; enabled;

vendor>
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11

13

15

17

19

21

23

25

27

29

Active: active (running) since Fri 2022-09-23 09:45:32 CST; 1 week
6 days >
Docs: man:firewalld(1)
Main PID: 640 (firewalld)
Tasks: 2 (limit: 11111)
Memory: 42.5M
CPU: 4.410s
CGroup: /system.slice/firewalld.service
640 /usr/bin/python3 -s /usr/sbin/firewalld --nofork --
nopid
Sep 23 09:45:16 999999 systemd[1]: Starting firewalld - dynamic firewall
daemon>
Sep 23 09:45:32 999999 systemd[1]: Started firewalld - dynamic firewall
daemon.
[root@kvm4 ~]# systemctl status firewalld.service
firewalld.service - firewalld - dynamic firewall daemon
Loaded: loaded (/usr/lib/systemd/system/firewalld.service; enabled;
vendor>
Active: inactive (dead) since Thu 2022-10-06 10:13:55 CST; 2s ago
Docs: man:firewalld(1)
Process: 640 ExecStart=/usr/sbin/firewalld --nofork --nopid
$FIREWALLD_ARGS>
Main PID: 640 (code=exited, status=0/SUCCESS)
CPU: 5.179s
Sep 23 09:45:16 999999 systemd[1]: Starting firewalld - dynamic firewall
daemon>
Sep 23 09:45:32 999999 systemd[1]: Started firewalld - dynamic firewall
daemon.
Oct 06 10:13:54 kvm4.deyu.wang systemd[1]: Stopping firewalld - dynamic
firewal>
Oct 06 10:13:55 kvm4.deyu.wang systemd[1]: firewalld.service:
Deactivated succe>
Oct 06 10:13:55 kvm4.deyu.wang systemd[1]: Stopped firewalld - dynamic
firewall>
Oct 06 10:13:55 kvm4.deyu.wang systemd[1]: firewalld.service: Consumed
5.179s C>
\8

2. Kl EIRF% firewalld

1 [[root@kvm4 ~]# systemctl stop firewalld.service J

3. &M% firewalld 4 f& > B %1 & inactive » M F o

1

‘([root@kvm4 ~]# systemctl status firewalld.service
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11

13

15

firewalld.service - firewalld - dynamic firewall daemon
Loaded: loaded (/usr/lib/systemd/system/firewalld.service; enabled;
vendor>
Active: inactive (dead) since Thu 2022-10-06 10:13:55 CST; 2s ago
Docs: man:firewalld(1)
Process: 640 ExecStart=/usr/sbin/firewalld --nofork --nopid
$FIREWALLD_ARGS>
Main PID: 640 (code=exited, status=0/SUCCESS)
CPU: 5.179s
Sep 23 09:45:16 999999 systemd[1]: Starting firewalld - dynamic firewall
daemon>
Sep 23 09:45:32 999999 systemd[1]: Started firewalld - dynamic firewall
daemon.
Oct 06 10:13:54 kvm4.deyu.wang systemd[1]: Stopping firewalld - dynamic
firewal>
Oct 06 10:13:55 kvm4.deyu.wang systemd[1]: firewalld.service:
Deactivated succe>
Oct 06 10:13:55 kvm4.deyu.wang systemd[1]: Stopped firewalld - dynamic
firewall>
Oct 06 10:13:55 kvm4.deyu.wang systemd[1]: firewalld.service: Consumed
5.179s C>
- /

4. HFMRF firewalld B a7 & & 2% ? &£ 5 inactive ©

inactive

1 {[root@kvm4 ~]# systemctl is-active firewalld.service J

5. Z#ik7% firewalld o

[[root@kvm4 ~]# systemctl start firewalld.service J

2

6. A& AR firewalld B aT2 & 4% ? £ £ 5 active °

1

active

{[root@kvm4 ~]# systemctl is-active firewalld.service J

7. 47T VLR] restart :£78 > FH AR firewalld -
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{[root@kvm4 ~]# systemctl restart firewalld.service J

8. mE& AR5 firewalld B Al & %A% ? &R A active o

1 || [root@kvm4 ~]# systemctl is-active firewalld.service
active

6.4 FMRE HEHRE

1. A R# firewalld FA#%ZE 8 $%% ? &R 5 enabled -

2

[root@kvmé ~]# systemctl is-enabled firewalld.service
enabled

2. M MRF firewalld K% 8 %% o

[root@kvm4 ~]# systemctl disable firewalld.service
2 ||Removed /etc/systemd/system/multi-user.target.wants/firewalld.service.
Removed /etc/systemd/system/dbus-org.fedoraproject.FirewallDl.service.

3. A& AMR# firewalld FM#EA G 8 &5 ? £ R 5 disabled -

1 || [root@kvm4 ~]# systemctl is-enabled firewalld.service
disabled

4. B AR firewalld %A 3 %% o

[root@kvm4 ~]# systemctl enable firewalld.service
Created symlink /etc/systemd/system/dbus-org.fedoraproject.FirewallD1.
service -

2
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/usr/lib/systemd/system/firewalld.service.
4 || Created symlink /etc/systemd/system/multi-user.target.wants/firewalld.
service -
/usr/lib/systemd/system/firewalld.service.

5. &AM firewalld A& 8 37458 ? £ R A enabled °

1 || [root@kvm4 ~]# systemctl is-enabled firewalld.service
enabled

6.5 * KXW HARK

1. mask &7 firewalld > 1% i3 18 I 75 & 25 B A X, F $n 4R 0k 5 gy o

[root@kvmd ~]# systemctl mask firewalld.service
2 || Created symlink /etc/systemd/system/firewalld.service + /dev/null.

2. AR F firewalld -

[root@kvm4 ~]# systemctl enable firewalld.service
2 ||Failed to enable unit: Unit file /etc/systemd/system/firewalld.service
is masked.

3. &AM firewalld £ & %% » &% & masked °

[root@kvmd ~]# systemctl is-enabled firewalld.service
2 || masked

4. unmask 7 firewalld » AF &3 BB A5 6958 & o
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[root@kvm4 ~]# systemctl unmask firewalld.service
2 ||Removed /etc/systemd/system/firewalld.service.

5. A& FMEF firewalld £ & %% » &% 54 enabled °

[root@kvm4 ~]# systemctl is-enabled firewalld.service
2 || enabled

6.6 * RIEHRE

1. & KRB o

[root@kvmd ~]# systemctl --failed --type service
2 UNIT LOAD ACTIVE SUB DESCRIPTION
httpd.service loaded failed failed The Apache HTTP Server

4
LOAD = Reflects whether the unit definition was properly loaded.
6 || ACTIVE = The high-level unit activation state, i.e. generalization of
SUB.
SUB = The low-level unit activation state, values depend on unit type

8|1 loaded units listed.
&

6.7 TH%R¥

1. 18 systemctl 4= %] R#
(a) & #& chronyd MR # % & %% (active)? 4 R & & %] /root/systemd-
active °

(b) £4 chronyd M7 & % M # 7% % (enable) ? &R & &% /root/systemd-
enabled °

(c) ekl P chronyd MR# 8 7 %45 4 & 3] /root/systemd-stop °
(d) #®&%% chronyd /R7#% 8 7 %45 4§ % /root/systemd-start °
(e) ®£Z# 4% chronyd R4 %% 454§ %] /root/systemd-restart °
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(f) ®£4&% chronyd R#K &6 T #4845 %] /root/systemd-status °
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Chapter 7

SELinux

7.1 WE
1. 8 X484 (Discretionary Access Control, DAC)
(@) B4 6948 R RARITM A - KRBT QWA HHEE R TR rwx HRE
R BB o
(b) %#%A2/F B root R » Bl LT A A% LB ERAER o
(c) LB BEMIRE 777 » PUEATIRILHAZFARTHEEZFRAGA o
2. AGHARA

(a) A3 E T8 FTIRRA & FJ AR E -

(b) BZERAN : AHEFHEBATACHR XM Z WM EEEZR
SROVEIR TR 777 -

(c) BizE B LA RFAMMA » FEBERXRAAH (NSA) 4243 %X Linux
(SELinux, Security-Enhanced Linux) %1 » # % 4% Linux #% % o

(d) SELinux &—#% 3% %] 4 844 (mandatory access control, MAC) #
TH o

3. W A AR

(Q) HEHIF R MALF JLIF 7 0018 R HRAEATH IR 642 o

(b) WWW server %% 65425 & httpd » selinux 3% 1€ 48 /var/www B
THBAEE

4. M7 SELinux 3R 6438 % ¢
(a) httpd BB EF » B Kb 47 » 128 P b2 &k 0 2
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(b) vsftpd fc B EF » B K47 » 2% P on s MR R & A B X B4R 7

(c) M B SELinux % — £ % » H ik % A% SELinux A T 4#& X 894 & »
%% SELinux RABRMIE » AREZBEEZE ALK R B AP A
SELinux °

(d) ¥% E-SELinux £/ %2 R REMEOG BB, TAEZLZHA
SELinux > H3 & %7 M F M A » 45 & SELinux 4 LT~ #
ARAA... F o NRMER o

7.2 SELinux Contexts

1. Linux #4742 )% X 4% £ €4 SELinux £ T X (Contexts) #4Z3e » A & &4 :
SELinux user, role, type, level » ¥A33 2 AR A= H] BBk T -

2. 1s -Z &34 £ %9 SELinux contexts * 7| @W B 1L user:role:type:level °
2 FAE IR o

[root@kvm7 ~]# ls -Z anaconda-ks.cfg
—“rwW--————- . root root system_u:object_r:admin_home_t:s0 anaconda-ks.cfg

(a) user : & A& Gy » YLAER SELinux &% » Linux user &% ¢ 4% 4 J& 3|
SELinux user > #ATA T LT A H R HGHE » B F _ default__ &
TEANGR P > — k24 A useradd 3§ iR IT 5 system_u KT AKA
oo M #ATAL A B 7T WARES R Ay o

[root@kvm7 ~]# semanage login -1
2 || Login Name SELinux User MLS/MCS Range
Service
__default__ unconfined_u s0-s0:¢0.c1023
4 || root unconfined_u s0-s0:c0.c1023
system_u system_u s0-s0:c0.c1023 *
A\S )

(b) role : SELinux X Role-Based Access Control (RBAC) ##| &8 » A
& (role) kT &% T A8 domain > m#A18 user TWUAH S8 A & » 125
— B AGRAE—EAE -

(c) type : 8= FHAF| » FAF & KATHEALF A J] 35 BATHEAE K o

(d) level : Multi-Level Security (MLS) and Multi-Category Security
(MCS) » 1/ MLS X% TAHA o
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3. SELinux Contexts @ {E# L3 :

AR A P (user) A & (role) A (type) %3] (level)
25  system_u B system_r % & targeted & MLS R4 45| »
ROGRB R ARG R R ST RAME (& MLS A%
For28egdle For 2B EHe 9 HAVHEELE THAER-
unconfined u & unconfined r & (XK ERAF) -
REHBF B REHNEF B RBFLREERE
TAAEAPL A FALRPL A Zo
TR A e T A
bash - bash -
5 ¥ % object_r° 4 targeted # MLS ®4A& %7 >

system_u B
A & R A
=R I
unconfined_u B

P B TalE

W% o

AT —AZE o

XFT RAERE
MBEAHELT
(FREAE) >
N

[}

*

{¢ £ MLS # X,
TAHES

7.3 &% -~ WEASBRE

1. SELinux %% 4 X,

11

13

#
#
#

#
#

#

[root@kvm7 ~]# vim /etc/selinux/config
[root@kvm7 ~]# cat /etc/selinux/config

# This file controls the state of SELinux on the system.
# SELINUX= can take one of these three values:

enforcing - SELinux security policy is enforced.

permissive - SELinux prints warnings instead of enforcing.

disabled - No SELinux policy is loaded.

SELINUX=enforcing
# SELINUXTYPE= can take one of three two values:

targeted - Targeted processes are protected,

minimum - Modification of targeted policy. Only selected processes

are protected.

mls - Multi Level Security protection.

SELINUXTYPE=targeted

2. M & B 8 SELinux #& &

[root@kvm7 ~]# sestatus

2 || SELinux status:
SELinuxfs mount:

enabled

/sys/fs/selinux
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4 || SELinux root directory: /etc/selinux
Loaded policy name: targeted
6 || Current mode: permissive
Mode from config file: enforcing
8 || Policy MLS status: enabled
Policy deny_unknown status: allowed
10 ||Max kernel policy version: 28

\S

3. %% SELinux # X

[root@kvm7 ~]# getenforce
2 || Permissive
[root@kvm7 ~]# setenforce 1
4 || [root@kvm7 ~]# getenforce
Enforcing

7.4 SELinux XAR %

1. coreutils # T B4 ps ~ Is T3 e Z #5869 77 XIA4F SELinux 8 &R o

1 || [root@kvm7 ~]# 1ls -Z anaconda-ks.cfg

“ry-——-—-—-—-- . root root system_u:object_r:admin_home_t:s0 anaconda-ks.cfg
3 || [root@kvm7 ~]# ps auxZ | grep apache

system_u:system_r:httpd_t:sO apache 15694 0.0 0.2 215320 3040 7 S
5 Oct14 0:00 /usr/sbin/httpd -DFOREGROUND

2. chcon 15 #&#% % & B 4k SELinux contexts °

1 || [root@kvm7 ~]# chcon --help
Usage: chcon [OPTION]... CONTEXT FILE...
3| or: chcon [OPTION]... [-u USER] [-r ROLE] [-1 RANGE] [-t TYPE] FILE

-u, --user=USER set user USER in the target security context

5 -r, ——role=ROLE set role ROLE in the target security context
-t, ——type=TYPE set type TYPE in the target security context

7 -1, -—range=RANGE set range RANGE in the target security context
-R, ——recursive operate on files and directories recursively

9 -v, —-verbose output a diagnostic for every file processed

3. chcon #4)
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1| [root@kvm7 ~]# 1ls -Z /etc/resolv.conf

-rw-r--r--. root root system_u:object_r:net_conf_t:s0 /etc/resolv.conf
3 || [root@kvm7 ~]# cp /etc/resolv.conf .

[root@kvm7 ~]# 1s -Z resolv.conf

O || -rw—r—-—-r-—. root root unconfined_u:object_r:admin_home_t:s0 resolv.conf
[root@kvm7 ~]# chcon -t net _conf t resolv.conf

7 || [root@kvm7 ~]# 1ls -Z resolv.conf

-rw-r--r——. root root unconfined_u:object_r:net_conf_t:s0 resolv.conf
~ J

4. restorecon &84 £ X H 4k 89 SELinux contexts 2| 3% 14

[root@kvm7 ~]# restorecon
2 ||usage: restorecon [-iFnprRvO] [-e excludedir] pathname...
usage: restorecon [-iFnprRv0] [-e excludedir] -f filename

5. restorecon |

1 || [root@kvm7 ~]# restorecon resolv.conf
[root@kvm7 ~]# 1ls -Z resolv.conf
3 || -rw-r-—r—-. root root unconfined_u:object_r:admin_home_t:s0 resolv.conf

6. getsebool £+ SELinux # #4843, 8] 693K 7 o

1 || [xroot@kvm7 ~]# getsebool
usage: getsebool -a or getsebool boolean...

7. getsebool 4]

[root@kvm7 ~]# getsebool -a | grep ssh
2 || fenced_can_ssh —-—> off
selinuxuser_use_ssh_chroot —-> off

4 || sftpd_write_ssh_home --> off
ssh_chroot_rw_homedirs —--> off

6 || ssh_keysign --> off

ssh_sysadm_login --> off

\. J

8. setsebool Fk SELinux # #R4E A 37,8 o

1 || [root@kvm7 ~]# setsebool
Usage: setsebool [ -NPV ] boolean value | booll=vall bool2=val2...
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9. setsebool %% » Zim -PEBRA TR A AN THERE CRBIRR T -

ssh_sysadm_login --> off
NS

r[root@kvm? ~]# setsebool sftpd_write_ssh_home on
[root@kvm7 ~]# getsebool -a | grep ssh
fenced_can_ssh --> off
selinuxuser_use_ssh_chroot —--> off
sftpd_write_ssh_home --> on
ssh_chroot_rw_homedirs —--> off

ssh_keysign ——> off

10. semanage % & SELinux &% 8 X &% » #l4e : # £ context ~ # 5 % 3%

K

10

’:Jj.—o

p
[root@kvm7 ~]# semanage
usage: semanage [-h]

{...,port,..,fcontext,...}
semanage is used to configure certain elements of SELinux policy with-

out
requiring modification to or recompilation from policy source.

port Manage network port type definitions

fcontext Manage file context mapping definitions

boolean Manage booleans to selectively enable
functionality

11. semanage #.%|— : #/w B 44 SELinux context °

11

[root@kvm7 ~]# mkdir /usr/share/www

[root@kvm7 ~]# 1ls -Z /usr/share/www

[root@kvm7 ~]# 1ls -Zd /usr/share/www

drwxr-xr-x. root root unconfined_u:object_r:usr_t:s0O /usr/share/www

[root@kvm7 ~]# semanage fcontext -a -t httpd_sys_content_t "/usr/share/
www (/. %) 7"

[root@kvm7 ~]# 1ls -Zd /usr/share/www

drwxr-xr-x. root root unconfined_u:object_r:usr_t:sO /usr/share/www

[root@kvm7 ~]# restorecon -Rv /usr/share/www

restorecon reset /usr/share/www context unconfined_u:object_r:usr_t:sO

->unconfined_u:object_r:httpd_sys_content_t:s0O

[root@kvm7 ~]# 1ls -Zd /usr/share/www

drwxr-xr-x. root root unconfined_u:object_r:httpd_sys_content_t:s0 /usr/
share/www

~ _J/

12. semanage #%] = : /4 httpd 5 £33 B89 port °
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[root@kvm7 ~]# semanage port -1 | grep “http_port

2 ||http_port_t tcp 80, 81, 443, 488, 8008, 8009, 8443, 9000
[root@kvm7 ~]# semanage port -a -t http_port_t -p tcp 8989

4 || [root@kvm7 ~]# semanage port -1 | grep ~http_port
http_port_t tcp 8989, 80, 81, 443, 488, 8008, 8009, 8443, 9000

13. semanage %] = : M4 httpd £ 5 433 B4 port e

1 || [root@kvm7 html]# semanage port -d -t http_port_t -p tcp 8989
[root@kvm7 html]# semanage port -1 | grep ~http_port
3 || http_port_t tcp 80, 81, 443, 488, 8008, 8009, 8443, 9000

7.5 Httpd Port

1. &% httpd MRFH 69X & » enabled (F#% /% %)) » Active:failed (5% k) - #
RAEFH » &3] 7 A& & %5 £ 82 port °

g
1 || [root@kvm8 ~]# systemctl status httpd.service
httpd.service - The Apache HTTP Server

3 Loaded: loaded (/usr/lib/systemd/system/httpd.service; enabled;
vendor preset: disabled)

5 Active: failed (Result: exit-code) since Wed 2019-11-06 21:01:25 CST;
Imin 53s ago

7 Docs: man:httpd.service(8)

Process: 1961 ExecStart=/usr/sbin/httpd $0PTIONS -DFOREGROUND
9 || (code=exited, status=1/FAILURE)

Main PID: 1961 (code=exited, status=1/FAILURE)

11 Status: "Reading configuratiom..."

13 ||Nov 06 21:01:25 kvm8.deyu.wang systemd[1]: Starting The Apache HTTP
Server. ..

Nov 06 21:01:25 kvm8.deyu.wang httpd[1961]: (13)Permission denied:
AHO0072:

15 ||make_sock: could not bind to address [::]:82

Nov 06 21:01:25 kvm8.deyu.wang httpd[1961]: (13)Permission denied:
AHOO0072:

17 ||make_sock: could not bind to address 0.0.0.0:82

Nov 06 21:01:25 kvm8.deyu.wang httpd[1961]: no listening sockets
available,

19 || shutting down

Nov 06 21:01:25 kvm8.deyu.wang httpd[1961]: AHO0015: Unable to open logs

21 ||Nov 06 21:01:25 kvm8.deyu.wang systemd[1]: httpd.service: Main process
exited,

code=exited, status=1/FAILURE

23 ||Nov 06 21:01:25 kvm8.deyu.wang systemd[1]: httpd.service: Failed with

result
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'exit-code'.
25 ||Nov 06 21:01:25 kvm8.deyu.wang systemd[1]: Failed to start The Apache
HTTP
Server.

2. &%) nttp_port_t > 82 port &% httpd &5 A7 M4 port °

http_port_t tcp 80, 81, 443, 488, 8008, 8009, 8443, 9000

[[root@kvm8 ~]# semanage port -1 | grep “http_port J
2

3. #73% 82 & httpd MR A7 Hley L% o

{troot@kva ~]# semanage port -a -t http_port_t -p tcp 82 J

4. 47 http_port_t * 82 port ©45% httpd &5 477 M4 port °

1 || [root@kvm8 ~]# semanage port -1 | grep ~http_port
http_port_t tcp 82, 80, 81, 443, 488, 8008, 8009, 8443,
9000

5. AEZAHED httpd BF; » RAEHIRT; o

{iroot@kvm? html]# systemctl restart httpd.service J

6. A& A& httpd R# 89K & » enabled (FA#75%) » Active: active (running) °

1 httpd.service - The Apache HTTP Server

Loaded: loaded (/usr/lib/systemd/system/httpd.service; enabled;
vendor preset: disabled)

3 Active: active (running) since Wed 2019-11-06 21:15:06 CST; 5s ago

Docs: man:httpd.service(8)

5| Main PID: 15569 (httpd)

Status: "Started, listening on: port 82"

7 Tasks: 213 (limit: 11512)
Memory: 30.9M
9 CGroup: /system.slice/httpd.service
16569 /usr/sbin/httpd -DFOREGROUND
11 15570 /usr/sbin/httpd -DFOREGROUND
15571 /usr/sbin/httpd -DFOREGROUND
13 15572 /usr/sbin/httpd -DFOREGROUND

15573 /usr/sbin/httpd -DFOREGROUND
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15

Nov 06 21:15:06 kvm8.deyu.wang systemd[1]: Starting The Apache HTTP
Server. ..

17 ||Nov 06 21:15:06 kvm8.deyu.wang httpd[15569]: Server configured,
listening on: port 82

Nov 06 21:15:06 kvm8.deyu.wang systemd[1]: Started The Apache HTTP

Server.
. J

7.6 Httpd SELinux Context

1. ZAMWAFIRERBSEKTA filel, file2 REWF » R AT AHR TR ©

[root@kvm8 ~]# 11 /var/www/html/
2 || total 8

-rw-r-—-r-—. 1 root root 10 Nov 6 20:55 filel
4 || -rw-r—--r--. 1 root root 10 Nov 6 21:18 file2

2. 18 curl 7 F#E filel » WA A EIRAIL

([root@kvm8 ~]# curl http://127.0.0.1:82/filel
2 || <'DOCTYPE HTML PUBLIC "-//IETF//DTD HTML 2.0//EN">
<html><head>
4 || <title>403 Forbidden</title>
</head><body>
6 || <h1>Forbidden</h1>
<p>You don't have permission to access /filel
8 ||on this server.<br />
</p>
10 || </body></html>
NS

3. 1A curl 77 F#A B file2 > R DJEAE E A B "web test2” o

\ J

4. &= #& SELinux  Contexts  filel #  admin_home t ° file2 e
httpd_sys_contect °

[root@kvm8 ~]# 1ls -Z /var/www/html/
2 system_u:object_r:admin_home_t:s0 filel
system_u:object_r:httpd_sys_content_t:s0 file2
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5. #% /var/'www/html B FTHT A4 % » WAL FA% 4 selinux contexts °

1 {iroot@kva ~]# restorecon -Rv /var/www/html/

6. 4% SELinux Contexts ® filel i & admin home t °

[root@kvm8 ~]# 1s -Z /var/www/html/
system_u:object_r:admin_home_t:s0 filel

3 || system_u:object_r:httpd_sys_content_t:sO file2

1

89 SELinux Contexts type # 3% &

& & [var/ www/ html/ filel

admin_home_t °

[root@kvm8 ~]# semanage fcontext —--list | grep filel
/var/www/html/filel all files system_u:object_r:

admin_home_t:s0

1

8. &£ #1L# SELinux Contexts type 3% € /£ file contexts.local » A% £ %

libmanage A% 24 > T2 AERBEE -

p
[root@kvm8 ~]# cat /etc/selinux/targeted/contexts/files/file_contexts

local
# This file is auto-generated by libsemanage

# Do not edit directly.

4
/var/www/html/filel system_u:object_r:admin_home_t:s0
J

9. semanage -d & /var/www/html/filel £ 3T#) admin_home_t °

[[root@kva ~]# semanage fcontext -d -t admin_home_t /var/www/html/filel J

10. semanage 7| # SELinux Contexts type > & & 13| /var/www/html/filel °

J

{Iroot@kva ~]# semanage fcontext --list | grep filel

11. A& Z #1t#) SELinux Contexts type & 4% file contexts.local * 1% £ ¥

ST R T o
81
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1 || [root@kvm8 ~]# cat /etc/selinux/targeted/contexts/files/file_contexts.
local
# This file is auto-generated by libsemanage
3 || # Do not edit directly.

12. #% /var/www/html B & T FT A 48 £ » RIZFA34 8 selinux contexts °

[root@kvm8 ~]# restorecon -Rv /var/www/html/
2 || Relabeled /var/www/html/filel from system_u:object_r:admin_home_t:sO to
system_u:object_r:httpd_sys_content_t:s0

13. &% SELinux Contexts ’ filel A file2 #F & httpd_sys_contect °

[root@kvm8 ~]# 1s -Z /var/www/html/
2 || system_u:object_r:httpd_sys_content_t:sO filel
system_u:object_r:httpd_sys_content_t:s0 file2

14. 17 curl % M%7 filel A file2 » #AARIDE A Z A X o

1 || [root@kvm8 ~]# curl http://127.0.0.1:82/filel
web testl

3 || [root@kvm8 ~]# curl http://127.0.0.1:82/file2
web test2

7.7 FHRY

1. WA MR

3%#
§+
3
&
ek
ﬁ‘rﬂ
$~
N
9
&
-~

(a) EARMEMBALTEE?
(b) 1REERA &R A
(c) €% %A httpd MRF LA R & E o

2. MAH/R
(@) AEXELRWARBKTHHARE AALGHTERER?
(b) # &FBBBI > HARMA o
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* EHRR T E

8.1 WF
o MFEBEERETE

1. REF BTk UMTRHBLEATT S0 RZITA -

_'?:
2. BB BRI > AR FR S HEINNF S BR R EHTF
BRI o

3. AV ERAFTR  ToEE @5 % [ (or)) A FE (and)) R -
4, ERAFHERERNFAR—H > RTRA o
o ERATEME
1. 2RFHBGTINER TEREZTED 5 AFBEG TRETRE - 12
B TAHBAY 8 ERREITOA o

2. —REGRERRFTEQGRBTANLEATT BRI » b THRAFARED
A 58 69 b BB o

3. A PR 8948 XIRH] > B4 @ RAEEAK

o

a4

* vi, grep, awk ,sed ¥ T AL ¥ XK ER R Tk o

8.2 RAH#RERZTH®

o« TEZH%F U (characters)

= Kk

Y % b A 1
REF g3 %% X)) |
~word R F0FE (word) £4TH © |

[
2] W
H #30] : grep -n '"#' re.txt
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10

12

14

16

18

20

22

24

26

28

30

word$

L]

\{n,m\} &% n ®| n @& T —18 RE F4J

BATHE # MBI —1T -
FIF 0 F $ (word) £ATR °

#%.1) : grep -n '1$' re.txt

HATR A v B —ATHFP R -

R& TEE—ME) T/ —EX—EEEFH -

#40%) : grep -n 'e.e' re.txt

MFNFETUEL (eve) (eae) (eee) (e &) @ TEFARMEA (ee) ©
T e il e PH I—2) EA—BFL > MEEFAELLFL
BUALF A > AR RO RE R TR o

#%.1) : grep -n \' re.txt

HWESHBEINR ' R —AT -

FHERMER S MEgAT—18 RE F4F

#30f] : grep -n 'ess*' re.txt

KEHEH (es) (ess) (esss) FFMTFH o

% B \{n\} BlA&&% n A AT—1 RE F4 >

%% \{n,\} RAEE n EALHAT—E RE T4 ©

#30/9] : grep -n 'go\{2,3\}g' re.txt

g g XMA 2 MF 3 88 o AENTFE » T (goog) (gooog)
£ [] FF FERA—EFEFHTTY

#3045 : grep -n 'g[1d]' re.txt

#BESH (g1) & (gd) WAR—47T

#30] : grep -n '[0-9]"' re.txt

BEFLHEZHFHAR—AT

EFAES [] PHRR - EREARBEFAIMGHAEREFA -
(]:~ &[] A RAMEARLZ TREE)

#40%) : grep -n 'oo["t]' re.txt

AT ETURE (oog) (ood) 1EFEE~A (oot) ©

e VA grep #BRF$

1. %% re.txt XL F45

11

13

15

17

[root@test rootl# vi re.txt

"Open Source" is a good mechanism to develop programs.
apple is my favorite food.

Football game is not use feet only.

this dress doesn't fit me.

However, this dress is about $ 3183 dollars.

GNU is free air not free beer.

Her hair is very beauty.

I can’ t finish the test.

Oh! The soup taste good.

motorcycle is cheap than car.

This window is clear.

the symbol '*' is represented as start.

Oh! My god!

The gd software is a library for drafting programs.
You are the best is mean you are the no. 1.

The world is the same with "glad".

I like dog.
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19| google is the best tools for search keyword.
goooooogle yes!

21| go! go! Let's go.
# I am csie

2. HAHTTH R E retxt PRI T % the

[root@test root]# grep -n 'the' re.txt

2{/8:I can't finish the test.

12:the symbol '*' is represented as start.

4 1/15:You are the best is mean you are the no. 1.
16:The world is the same with "glad".

6 || 18:google is the best tools for search keyword.

3. ZATAAF$ the f» T BATEZEH L :

“[root@test root]# grep -vn 'the' re.txt
2 U# BHRERROITIART 8,12,15,16,18 ZATI I LT J

4, BIFFRHKRIPEHF S the :

[root@test rootl]# grep -in 'the' re.txt

2]/8:1I can't finish the test.

9:0h! The soup taste good.

4 1/ 12:the symbol '*' is represented as start.

14:The gd software is a library for drafting programs.
6|/ 15:You are the best is mean you are the no. 1.

16:The world is the same with "glad".

8|/ 18:google is the best tools for search keyword.

5. #IA [ 1 REFEEFTA

[root@test rootl# grep -n 't[aelst' re.txt
2]/8:1I can't finish the test.

9:0h! The soup taste good.
4“#[]ﬁ@%%ﬁ%@?i’ﬁéﬁﬁ%Tﬁﬁj$io J

6. ¥ FH oo T :

[root@test root]# grep -n 'oo' re.txt

2 ||1:"Open Source" is a good mechanism to develop programs.
2:apple is my favorite food.

4 || 3:Football game is not use feet only.
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9:0h! The soup taste good.
6 || 18:google is the best tools for search keyword.
19:goooooogle yes!

7. FF oo WEA g > TUAHEEEFALHREEF [7]

1 || [root@test root]# grep -n '[“gloo' re.txt
2:apple is my favorite food.
3 || 3:Football game is not use feet only.
18:google is the best tools for search keyword.
5 || 19:goooooogle yes!

8. 00 AT BERIEFT:

1 || [root@test root]# grep -n '[Ta-z]oo' re.txt
3:Football game is not use feet only.

9. ZRFSEZHFMAEL ¢ [a-zA-Z0-9]

[root@test rootl# grep -n '[0-9]' re.txt
2 || 5:However, this dress is about $ 3183 dollars.
15:You are the best is mean you are the no. 1.

10. ATERATRF A - $ ¢

1 || [root@test root]# grep -n '“the' re.txt
12:the symbol '*' is represented as start.

[root@test rootl# grep -n '~ [a-z]' re.txt

5| 2:apple is my favorite food.

4:this dress doesn't fit me.

7 || 10:motorcycle is cheap than car.

12:the symbol '*' is represented as start.

9]/ 18:google is the best tools for search keyword.
19:goooooogle yes!

X

11, FEMFALALTE

[root@test rootl# grep -n '~ [Ta-zA-Z]' re.txt

2 ||1:"Open Source" is a good mechanism to develop programs.

20:# I am csie
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12, ATRERADEE () 9AR—4T:

1 || [root@test root]# grep -n '\.$' re.txt

1:"Open Source" is a good mechanism to develop programs.

3 || 2:apple is my favorite food.

3:Football game is not use feet only.

5|/ 4:this dress doesn't fit me.

10:motorcycle is cheap than car.

71/11:This window is clear.

12:the symbol '*' is represented as start.

91]/15:You are the best is mean you are the no. 1.

16:The world is the same with "glad".

11]/17:I like dog.

18:google is the best tools for search keyword.

13 ||# PEBAALER  LARRAIMF TN\ RAAREIRILAF AT X -
# % 5~9 ITRE@LE |7

-

13. Windows # notepad € £ ¥ L ~M 15 5 BT 4769 5] B -

[root@test root]# cat -A re.txt
2 || However, this dress is about $ 3183 dollars. M$

14. &EH—47% T=zaif)?

[root@test rootl# grep —n '"$' re.txt
2||21:

4 || [root@test root]# cat /etc/syslog.conf
[root@test rootl# grep -v '"$' /etc/syslog.conf | grep -v '“#'

15. FE—EBF L. BEHLFT AT *

1||# 7.0 R&E TERA—BAEEFAI

[root@test root]# grep -n 'g..d' re.txt

3|/ 1:"Open Source" is a good mechanism to develop programs.
9:0h! The soup taste good.

5/ 16:The world is the same with "glad".

# Txg RAWNE TEH 0 RS MEAT@E RE F4FJ

7 || [root@test rootl# grep -n 'ooo*' re.txt

1:"Open Source" is a good mechanism to develop programs.
9|/ 2:apple is my favorite food.

3:Football game is not use feet only.

111]/9:0n! The soup taste good.

18:google is the best tools for search keyword.

13 ]| 19:goooooogle yes!
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16. FEMARBRAL g 12ERME g LMEREEEY—ME o

1||# 7°BF gog, goog, gooog.... F °
[root@test rootl]# grep -n 'goo*g' re.txt

3]/ 18:google is the best tools for search keyword.
19:goooooogle yes!

17. K g BAS g BROF S » EPHFATHTH o (BREZ)

[root@test rootl# grep -n 'gxg' re.txt

2 ||1:"Open Source" is a good mechanism to develop programs.
3:Football game is not use feet only.

41/9:0h! The soup taste good.

13:0h! My god!

6|/ 14:The gd software is a library for drafting programs.
16:The world is the same with "glad".

81|17:I like dog.

18:google is the best tools for search keyword.

10|/ 19:goooooogle yes!

|* g'8 WNEE g ge, eee, seee”

18. it g HAR g BENT & » FFHFATHTA

1 || [root@test root]# grep -n 'g.*g' re.txt
1:"Open Source" is a good mechanism to develop programs.
3|/ 14:The gd software is a library for drafting programs.
18:google is the best tools for search keyword.
5 || 19:goooooogle yes!

19. &8&h TEEHTI 09477 ¢

1 || [root@test root]# grep -n '[0-9] [0-9]*' re.txt
5:However, this dress is about $ 3183 dollars.
3||15:You are the best is mean you are the no. 1.
# 1M grep —-n '[0-9]"' re.txt T AFEIAAF gL R o

20. R4 RE FA£E {3 KEARBo 895 % -

[root@test rootl# grep -n 'o\{2\}' re.txt

2 ||1:"Open Source" is a good mechanism to develop programs.
2:apple is my favorite food.

4 || 3:Football game is not use feet only.

9:0h! The soup taste good.

6 || 18:google is the best tools for search keyword.
19:goooooogle yes!
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21.

22.

23.

\

HZhgHh@E22 5ME0 » ARABE B g T H !

1 || [root@test root]# grep -n 'go\{2,5\}g' re.txt
18:google is the best tools for search keyword.

# & 2 18 o 218 goooo....g? BT T ¥AE gooo*g » AT VLE ¢

[root@test rootl# grep -n 'go\{2,\}g' re.txt
18:google is the best tools for search keyword.
19:goooooogle yes!

2

Fi 2 18 o L L8 goooo....g » F K| —FRIFIE o

1 || [root@test root]# grep -m 1 'go\{2,\}g' re.txt
18:google is the best tools for search keyword.

3 || 19:goooooogle yes!

e TER X TR FALI B TERAFLI X AR

FAIREER HZAFT EHRETEOBRTA
* OZ&R%MEF T Z#4 03 %M —18 RE 74

Row) & [!range] ["range]

~

1

3

BIAE A ERRTEN 1s TAF

Ms -1+ 3 REFVREFEL 94K

F1s -1 ax J @ RAFIHIA o B M FAGERTHS K E -

LEERRTEFTERIEAA a ARAKER > LA LEERRFEGITL
grep -

1s | grep -n '"a.x*!

A

o B : AERKRRIEBETATIRA R B4k Jetc ATHETAMEHIAEE -

1
2
3. b
4. BEDMALLALFM 224180 XL FEOHE -
5. &

. 8.4 boot &K root F KL o
&,

CDOHALtBRITENEE -
MBAtBRERALTH 1 8o AL FEEE -

S FH F Toot 25 B AR ¢
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6. BL54TRE root L F B IEE

o HIA  BESHRABEFSA! &> OFT (! AERRTEFERRASRT

1 [grep -n '[I>]"' re.txt J

8.3 HEMNERERTFTR

o grep XM ARG ER AT L LW EHR AT, egrep £ grep -E 894
ISR

o AR ER R T EZAFRTIR

1 ||RE F4F TR ALEH
+ TH T—ER—Ex L) 97— RE F4
3 #30/] : egrep -n 'go+d' re.txt
# % (god) (good) (goood)... FHFYF & o
50 = rEEX—E] 893 —18 RE F4F
#$0/] : egrep -n 'go?d' re.txt
7 ¥F (gd) (god) ERMEF& o
| R 3 ( or )&y 7 Xk b 8 5 &
9 #3501 : egrep -n 'gdlgood|dog' re.txt

#F gd ~ good H dog BEAEAF & o
1] ) Fh MRy FEXAELE TS MELAFAY 955
#3019 : egrep -n 'g(laloo)d'

13 #F (glad) & (good) EMMEFH o
#%.1) : egrep -n 'A(xyz)+C' re.txt
15 HHEEL A BREL ¢ > FPHA—ALE "xyz" F& o
\8

o B EBEGITRITE B # 89177]

(#2200 ERATRE LA EE R SR AR
grep -v '"$' re.txt | grep -v '"#'

3 || # X AR A ER R R ETAMACE :
egrep -v '"$|7#' re.txt

o B AP R ER R TIEB TR N KB B Jetc ATHESTAEHZ
#~;

B
My

1. &4 boot & root FH %
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2. 85 b MALLRLTM O MR 1B o0 XFEHHE
3. b MALBRLPH 1180 ALZF ST -

8.4 THHRYA
8.4.1 &%%-—

1. £ AT RASKEL A6 A % zzz -

2. #EXNB% zzz o

3. THA&G R rel.txt

4. 1% M grep # rel.txt FATUR TR FIAE > T F RT3 > &R 5| F 24
% resultl.txt £ result7.txt » REMALATEY F B o

(@) you XA E R4 o

(b) tast =X test °

(c) oo M@ RA g LFEL
(d) Rl4F v 48 BT da4e 5 o
(e) MMEMX LM% -

f) TEARGEITH -

(g) FTRTA" &8

8.4.2 ®R¥=
1. £8 THRASKEL—EHE B & zzz
2. EAHE zz7 ©
3. T#HAE % re2.txt

4. 1% grep # re2.txt #ATUA T F 1 > FFRIFFATIR » FTA BRIKF Eim
2|48 £ result2.txt > REBAE(TE) E F o
(@) M b &ALt PH 1 EAEat)s® -
(b) MAD #RZt> FHOMBAK 1 BatIFH -
(c) dog, feet, good ZEF & o
(d) boot & babt °
(e) M#A b BREZt PH pqr £/ 1 KA L -
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84. TH#pEA CHAPTER 8. * ER KT+

8.4.3 &¥=

1. £ kvmm8 #47 nmcli connection show B T4 & K #8832 834 % » A K £ &
4> A egrep #IE ipv?4’ K1 EFR% 0 R E 3 [root/myipva
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Chapter 9
KHEGREHRREE

9.1 AMEEAFLREEEG?

1.

2.

3.

4.

5.

B4 75 B R 69 AR
HEPTFORR » TAZMTEERFEF M b &R0

T ABBIUTH S (Bl B A [etc/crontab T4 E) HATHER ;
M Cdm b 7T G485 3R AL E47 T2> /dev/null J

e SRS R NS R R

9.2 WTHAZTHG

1.

1 APATEAZZ TAHF N

i file Mcommandisulﬂ,}ﬁle/devicei
w ' input - output !

,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,

ffffffffff

,,,,,,,,,,,

. #4T cat /etc/crontab /etc/dywang ° standard input 2 standard output

FlBF B3R, o

‘([dywang@dywHome ~]1$ cat /etc/crontab /etc/dywang ‘
# /etc/crontab H 4 > BHHIAVAT standard output
SHELL=/bin/bash

2

4
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9.2. AHREEY

CHAPTER 9.

2

El

~

R R

MAILTO=root
6 || HOME=/

8 || # run-parts

01 * *x x * root nice
10|02 4 * * * root nice
22 4 *x x 0 root nice
121|142 4 1 * * root nice

14 || cat: /etc/dywang: No

-n 19 run-parts --report /etc/cron.hourly
-n 19 run-parts --report /etc/cron.daily
-n 19 run-parts --report /etc/cron.weekly
-n 19 run-parts --report /etc/cron.monthly
# /etc/dywang 1A > EHRHIAAT standard error

such file or directory

3. fhiEfEs

(a) 22 & (stdin)

P RAE 0 A < K <<
(b) 2% 4w (stdout) :

RAGE 1 s 428 > K >>

(c) 12848328t (stderr) : KABE 2 » 12 2> &K 2>>;

>, 1> TREMBERLE IR ERBEREL -
>>, 1>> BEMBERE  GAREHELRE w -
command 2> KESMGE | SRMBEMZ A EHBEEREL o
25> ak%q HERE  ZHEERELIRE 0 -
< LN
<< 4 RGN F T
4, BEHEILH X

(Vroot©11nux ~1# 1s -1 / > ~/rootfile ‘
&# B o1s -1/ Z BB EHRLEOEH TEH LG 2] ~/rootfile 1 E - J

(a) #EZE ( ABFZ ~/rootfile ) &
(b) #BEBLEE  ARGTEHBEAZRFTER
(c) A>3 —ERBHEY > ARETHEER -

5. Fif > # >>

RGE AGEAdES
HEH A

(# #8778 T A E FEE A B list.txt
2 || [root@linux ~]# 1ls -al > list.txt

4| # MARBSET O EH E B list.txt
[root@linux ~]# 1ls -al / >> list.txt
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9.2.

FHAEEY CHAPTER 9. F#H E @ ERET

6. TiE 2>

7.

1 r[csie@linux ~]$ find /home -name testing

find: /home/testl: Permission denied <== Starndard error
3 ||find: /home/root: Permission denied <== Starndard error
find: /home/masda: Permission denied <== Starndard error
5 || /home/csie/testing <== Starndard output

7 || [csie@linux ~]$ find /home -name testing > list_right 2> list_error

[csie@linux ~]$ find /home -name testing > list_right 2> /dev/null
\. J

TiE >4t AR B AR AR BRI E AR —EEE

[csie@linux ~]$ find /home -name testing > list 2> list <== 4R Gk
# FA  FH E@e S NPATER BT ?

[t
2 || ## .
‘L csie@linux ~]$ find /home -name testing > list 2>&1 <== EFEZ X

-

8. & M grep % 4 i# 4 £ /usr/share/doc/autofs-5.0.7/README ¥ & &

10.

configure F$ 89T AT » £ K 3 17 -

1 || [root@kvm7 ~]# grep configure /usr/share/doc/autofs-5.0.7/README
./configure
3 ||to configure the system. See README.options for options that you can
give configure.

. grep 4@ EHE R /u sr/share/doc/autofs 5.0.7/README ¥ &% config-
4

ure F $ é’J 3 47 & 38 R L RE®IHE /root/autofs.txt °

[root@kvm7 ~]# grep configure /usr/share/doc/autofs-5.0.7/README > /root
/autofs.txt

% & 4% £ /root/autofs.txt W & > 1 grep 4 4 @K # £ /usr/share/doc/
autofs-5.0.7/README ¥ & configure 5 # & 3 {T2&—# °

1 || [root@kvm7 ~]# cat /root/autofs.txt
./configure
3 || to configure the system. See README.options for options that you can
give configure.
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s

9.3. ##4 44 (PIPE) CHAPTER 9. FH Emili &4 23

STDOUT STDIN STDOUT STDIN
‘command3:

‘command]l ‘command?2

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

2. 1 RE A 1s 54 BB A K > K less REX > 3 AA A less 89 3 48 AT 1% %9
A8 B 69 KR o

{[root@linux ~]# 1s -al /etc | less J

9.4 FTH&RY

1. %G
(a) s /etc/audit ¥ #® % /root/redirectl
(b) 1s /etcdy 543& & # %] /root/redirect2
(c) Is /usr/local ## %] /root/redirect3
(d) 1s /usr/etcdy %43% Zm& & %] /root/redirect3
(e) 1s /bin/a* /lib64/autofsl # stdout % stderr Fl B & @& %| /root/redi-

rect4

2. TRFLBETE

(a) #Ag% /usr/share/doc/xz/README PREA &4 F S info 89477 -
T ¥ 348 £ [root/info °

(b) # 4 % txtfile (#] %= /usr/share/doc/systemd/LICENSES/OFL-
1.1.txt) PHREPTA 4 F % str 69477] » L@ 204 £ wlist ©

(c) 44 nmcli 44 show B al6)#@#%ERAT » BhHEFHRP SR E L4 ipvl
IPV4 ip4 P4 ¥ F #6917 > £ &34 £ myipv4 °
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Chapter 10

s

10.1 4

1. # & ID(Group ID, GID) @ /etc/group GFT AR » —4TVA [0 5> &
5B wE

1 || [root@kvm7 ~]# head -4 /etc/group
root:x:0:

3 ||bin:x:1:
daemon:x:2:

O || sys:x:3:

(a) B 244 o
(b) Ba s @ BAHLEEAL Jetc/gshadow @ R V& ABFEEN » HAF R EE
(c) GID -

(d) ZIZEHRIE G AG @ BP AR 404909 PT A MR IR o
2. %% ( primary group ) :

(@) M HF—BANAGRKYEA OB MER > L3tk /etc/passwd 9 % @47

L o
(b) *%E&# [etc/group # % wABMAL & N A o
3. /&% 4 ( supplementary group ) :

(a) %MEILLE Jetc/group T AT GIBF 4 (5w BRI T B8 3% E)

(b) —EMRIRT Rl oF £ 4% T RA A MG A4 > R ZiERB AR 0 ) REATRIR
BIAL o
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10.2. #m#é CHAPTER 10. ## %%
(c) #HAEBIAE R X B EIRM BAF AR TR o
10.2 ¥Ea
1. £% group WA w4 -
1 [[root@kvm? ~1# group [TAB] [TAB] J
groupadd groupdel groupmems groupmod  groups

2. ¥%Jm sharegrp # 41 °

[ﬁroot@kvm? ~]# groupadd sharegrp

3. &%) sharegrp #@ AL H kL ?

1 {[root@kvm? ~]# getent group sharegrp

sharegrp:x:1000:

10.3 W4

1. M sharegrp # 4 o

[[root@kvm? ~]# groupdel sharegrp

2. &7 sharegrp ##4> & RABE o

1 [[root@kvm? ~]# getent group sharegrp

10.4 #@af 2

1. 3w deyugrp 4 o

1 [[root@kvm? ~]# groupadd deyugrp
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10.5. TH%RY

CHAPTER 10. ## %%

2. &3 deyugrp # 4 -

1 || [root@kvm7 ~]# getent group deyugrp
deyugrp:x:1000:

3. {2 M groupmod ¥ EAHMLHE > KEAMYAN > EA -n TUEEHELA o

[root@kvm7 ~]# groupmod --help
2 ||Usage: groupmod [options] GROUP
4 || Options:
-g, ——gid GID change the group ID to GID
6 -h, --help display this help message and exit
-n, —-—new-name NEW_GROUP change the name to NEW_GROUP
8 -0, ——non-unique allow to use a duplicate (non-unique)
GID
-p, ——password PASSWORD change the password to this (encrypted)
10 PASSWORD
-R, —-root CHROOT_DIR directory to chroot into
\

4. 1£ M groupmod A% 4 deyugrp ¥ £ & sharegrp °

1 [[root@kvm? ~]# groupmod -n sharegrp deyugrp

5. &3 deyugrp # 4 o

1 || [root@kvm7 ~]# getent group sharegrp
sharegrp:x:1000:

10.5 FTH&Y

1. Bage
(a) #7341 shareg
(b) & £#4.%4% : shareg # & sharegrp
(c) #¥%# 4 sharey * AR » HAHAE R ?
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Chapter 11

RIS 0T E

11.1 &4

1. #&¥Es ID

(a) *&3% ID : 1¢ M %4 ID(User ID, UID) 22414 ID(Group ID, GID)
(b) Linux =# R UID & GID » R38R KM A6 HRIT 2 A o
(c) /etc/passwd A Jetc/group 45|24k UID A GID ## & °

2. W7 A Linux £#%? (A% L/F MR Jetc/passwd 3 Jetc/shadow)

(a) 4k % Jetc/passwd 2@ & F A 2 BRI ?
i A A BBk
ii. % R A B ZRITH B G UID $2 GID 3k & - &R IE69 K B 4% 52 shell
FR—F L
(b) ZHBH/HE  HHEMANEAER Jetc/shadow #HEHRIEE UID X B4
A GG ?

(C) %o R —41E#k » 3 A Shell 425 KB E -

3. /etc/passwd F—4TX T 9 k5 A+LA

([root@dywOffice dywangl]# cat /etc/passwd
2 ||root:x:0:0:root:/root:/bin/bash
bin:x:1:1:bin:/bin:/bin/sh

4 || daemon:x:2:2:daemon: /sbin:/bin/sh
adm:x:3:4:adm:/var/adm: /bin/sh

6 || test:x:500:100:test:/home/test:/bin/bash

~ _/

(a) &I L& H (root)
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11.2. #F KR CHAPTER 11. Wi gp 5w

(b) % (x) 1 FET

ID #.E % 1D 18 A A 4%

0 AHEEE REH UID %5 0 P T B A&
FIEEH o

1 ~ 499 REGELZEERAGID BT 0 X9 it

(c) UID(0)

UID #&FF »
A% 1~99 BRY & & & K KFE
100 ~ 499 R @ & — LR F5AE A o

500 ~ 65535 —#kAE A9 UID #£ 500 %L o

(d) GID : $ Jetc/group A M o
(e) #3x3L¥ (root)

(f) ® B4k (/root)

(g) Shell(/bin/bash)

4., —RRMEIE id s

(a) 4 rhel/CentOS 6 » —#& 3% UID #£ 500 e o
(b) # rhel/CentOS 7 & 8 » —#& k%% UID # 1000 % o

11.2 #HHEHER

1. useradd : ¥ AmiE A4

10

[root@kvm8 ~]# useradd [-ungGmMd] user

53

-u:  FEEHRIRE UID e

-n: A4 5 users°

—g: BEIFFEE [ TR M (prinary group) ] * ¥ % /etc/passwd °
-G: HKIEXFFME [ B A 4 (supplementary group)] * %3 /etc/group °
-M: RREGAERA A KB o

-m: EIAEAE KA

-d: WBRXMEEAKARTASK  AALMARA K o

-s: 1§EALA Y shell °
\.

{troot@kva ~]# useradd -G sharegrp deyul J

De-Yu Wang CSIE CYUT 101



11.3. ®HkIE CHAPTER 11. TRFEEFHE

3. #3EHRIE deyu2 » LB A 405 sharegrp °

1 {iroot@kva ~]# useradd -G sharegrp deyu2

4. #FHFEMWEF deyuld » IR T AL A ZE X shell B o

1 {iroot@kva ~]# useradd -s /sbin/nologin deyu3

5. &M% deyul % deyu2 ° M /B# 45 sharegrp ° "&I% deyuld A A WG B

%}L\

o

1 || [xroot@kvm8 ~]# id deyul

1uid=1000(deyul) gid=1001(deyul) groups=1001(deyul),1000(sharegrp)
3 || [root@kvm8 ~]# id deyu2

1uid=1001(deyu2) gid=1002(deyu2) groups=1002(deyu2),1000(sharegrp)
5 || [root@kvm8 ~]# id deyu3

uid=1002(deyu3) gid=1003(deyu3) groups=1003(deyu3)

~

p

6. &I deyul > 1 A &9 shell & FAE A4 [sbin/nologin °

[root@kvm8 ~]# getent passwd deyu3

2‘ deyu3:x:1002:1003: : /home/deyu3: /sbin/nologin

)

7. #IEEIE deyud 0 45T uid & 3584 °

[Iroot@kva ~]# useradd -u 3584 deyud

8. &Mkt deyud » uid & 3584 -

1 {[root@kva ~]# id deyud

1uid=3584(deyu4) gid=3584(deyud) groups=3584(deyu4)

11.3 RIKHESE

1. userdel MR IE » MBI AA » A r TA—FRIRMERILG KB RAZ4 o
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11.3. Bt CHAPTER 11. &8 515 %3

[root@kvm8 ~]# userdel --help
2 ||Usage: userdel [options] LOGIN
4 || Options:
-f, ——force force some actions that would fail
otherwise
§) e.g. removal of user still logged in
or files, even if not owned by the user
8 -h, --help display this help message and exit
-r, —-remove remove home directory and mail spool
10 -R, —--root CHROOT_DIR directory to chroot into
-Z, —-—-selinux-user remove any SELinux user mapping for the
user
\. )
2. userdel M4t I% deyul o
1 {iroot@kva ~]# userdel deyul J

3. userdel M kMEIE deyul B » AL MER r —H R RRITH K B SRS H >
Fi A [/home/deyul £ 4 £ » B7 B HRITABE AL ID B7 » W3k ID MR A
BTG o

1 [ froot@xvms ~1# 11 /home/
total 21

3 || drwx———--- . 2 1000 1001 1024 Nov 23 11:26 deyul
drwx-——---—- . 2 deyu2 deyu2 1024 Nov 23 11:26 deyu2

5 || drwx———--- . 2 deyu3 deyu3 1024 Nov 23 11:26 deyu3
drwx------ . 2 deyud4 deyud4d 1024 Nov 23 11:27 deyu4d

7 || drwx———-—- . 2 root root 12288 Jul 10 11:53 lost+found

S

4. useradd A#EEIX deyul 8 » E4& K B4k /home/deyul 5 7£ » FTvLEH
RAETAG R B K B4k o

1 || [root@kvm8 ~]# useradd -G sharegrp deyul
useradd: warning: the home directory already exists.
3 || Not copying any file from skel directory into it.
Creating mailbox file: File exists

5. {24 % /home B4 ¥4 deyul B4k > £ FRB#AMHKRIRE deyul @ R E B 3G 69tk
3% # UID #£ 752 1001 -
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11.3. RApksE

CHAPTER 11. 1&3%s# 545 1%

2 || total 21

. 2 1000 1001
. 2 deyu2 deyu2
. 2 deyu3 deyu3
. 2 deyu4 deyu4
. 2 root root

[root@kvm8 ~]# 11 /home/

1024 Nov
1024 Nov
1024 Nov
1024 Nov
12288 Jul

23 11:26 deyul
23 11:26 deyu2
23 11:26 deyu3
23 11:27 deyu4d
10 11:53 lost+found

% A2 A userdel wi%sE -r MRRIRAL K A& - 3454 /var/spool/mail/

deyul A /home/deyul /B &% deyul » &M%k o

[root@kvm8
5| total 21

. 2 1000 1001
. 2 deyu2 deyu2
. 2 deyu3 deyu3
. 2 deyu4 deyu4d
. 2 root root 12288 Jul

g
1 || [root@kvm8 ~]# userdel -r deyul
userdel: /var/spool/mail/deyul not owned by deyul, not removing
3 || userdel: /home/deyul not owned by deyul, not removing

~1# 11 /home/

1024 Nov
1024 Nov
1024 Nov
1024 Nov

23 11:26 deyul
23 11:26 deyu2
23 11:26 deyu3
23 11:27 deyué
10 11:53 lost+found

spool/mail/deyul °

AL rm AeiEE rf %I MI% /home/deyul B &k A X B % > MRS 4 /var/

‘{[root@kva
2

~1# rm -rf /home/deyul

[root@kvm8 ~]# rm -f /var/spool/mail/deyul J

mail/deyul °

. BEHAEHEIE deyul » EF E 4 K B S /home/deyul A15 4

/var/spool/

([root©kvm8 ~]# useradd -G sharegrp deyul
2 || [root@kvm8 ~]# 11 /home/
total 21
4 || drwx——-—-- . 2 deyul deyul 1024 Nov 23 11:34 deyul
drwx-——----- . 2 deyu2 deyu2 1024 Nov 23 11:26 deyu2
6 || drwx——-—-- . 2 deyu3 deyu3 1024 Nov 23 11:26 deyu3
drwx------ . 2 deyu4 deyud4d 1024 Nov 23 11:27 deyu4d
8 || drwx———--- . 2 root root 12288 Jul 10 11:53 lost+found
[root@kvm8 ~]# 11 /var/spool/mail/
10|/ total O
-rw-rw-——-. 1 deyul mail O Nov 23 11:34 deyul
12 || -rw-rw----. 1 deyu2 mail O Nov 23 11:26 deyu2
-rw-rw————. 1 deyu3 mail O Nov 23 11:26 deyu3
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11.4. %2kt CHAPTER 11. WRFERGHFHE
14 || -rw-rw----. 1 deyu4 mail 0 Nov 23 11:27 deyu4d
-rw-rw-———. 1 rpc mail 0 Jul 10 11:53 rpc

11.4 #2HRR

1. usermod T A% IR > LM o

(@) -G: #ELMBFFA -
(b) -s: & ZRIFKBNAEFIE A 6 shell -
(c) -u: % EHRILH uid -
(d) -1: % EHRFEEA LA -
(
1 || [root@kvm8 ~]# usermod --help
Usage: usermod [options] LOGIN
3
Options:
5 -c, ——comment COMMENT new value of the GECOS field
-d, —--home HOME_DIR new home directory for the user account
7 -e, ——expiredate EXPIRE_DATE set account expiration date to
EXPIRE_DATE
-f, --inactive INACTIVE set password inactive after expiration
9 to INACTIVE
-g, ——gid GROUP force use GROUP as new primary group
11 -G, —--groups GROUPS new list of supplementary GROUPS
-a, ——append append the user to the supplemental
GROUPS
13 mentioned by the -G option without
removing
him/her from other groups
15 -h, --help display this help message and exit
-1, ——login NEW_LOGIN new value of the login name
17 -L, —-lock lock the user account
-m, ——move-home move contents of the home directory to
the
19 new location (use only with -d)
-0, ——non-unique allow using duplicate (non-unique) UID
21 -p, ——password PASSWORD use encrypted password for the new
password
-R, ——root CHROOT_DIR directory to chroot into
23 -s, —-shell SHELL new login shell for the user account
-u, ——uid UID new UID for the user account
25 -U, --unlock unlock the user account
-Z, --selinux-user SEUSER new SELinux user mapping for the user
account
S
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11.5. RERBAH 55 CHAPTER 11. W%#ERIHF 2

2. % 2% deyul A linda °

[root@kvm8 ~]# usermod -1 linda deyul
2 || [root@kvm8 ~]# id linda
1id=3585(1linda) gid=3585(deyul) groups=3585(deyul),1000(sharegrp)

3. % # &9 linda # uid & 4000 -

1 || [root@kvm8 ~]# usermod -u 4000 linda
[root@kvm8 ~]# id linda
3 || uid=4000(1inda) gid=3585(deyul) groups=3585(deyul), 1000 (sharegrp)

4. % #M&3E linda #%& A shell & /sbin/nologin °

[root@kvm8 ~]# getent passwd linda

1 || [root@kvm8 ~]# usermod -s /sbin/nologin linda
3 || 1inda:x:4000:3585: : /home/deyul:/sbin/nologin

5. % £1%&3% linda 8B A4 5 apache °

1 || [root@kvm8 ~]# usermod -G apache linda
[root@kvm8 ~]# id linda
3 || uid=4000(1inda) gid=3585(deyul) groups=3585(deyul),48(apache)

11.5 #AZXERZEH

1. passwd #4# T RE T E#H

1‘([root©kvm8 ~]# passwd [-lunxwS] username ‘
| 5% |
3 ‘L--stdin P ERREMABRAENS > RETRRE 0 TREEKRREA o J

2. 1R --stdin EAE £ deyul, deyu2, deyu3 89ENE# o

1 || [xroot@kvm8 ~]# echo 'qweqwe' | passwd --stdin deyul
Changing password for user deyul.

3 || passwd: all authentication tokens updated successfully.
[root@kvm8 ~]# echo 'qweqwe' | passwd --stdin deyu2
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11.6. MH3ER A RA CHAPTER 11. M3yt 522

5 || Changing password for user deyu2.

passwd: all authentication tokens updated successfully.
7 || [root@kvm8 ~]# echo 'qweqwe' | passwd --stdin deyu3
Changing password for user deyu3.

9 ||passwd: all authentication tokens updated successfully.
[root@kvm8 ~]# echo 'qweqwe' | passwd --stdin deyud

11 || Changing password for user deyu4.

passwd: all authentication tokens updated successfully.
—

11.6 RIEKB&KMA

1. Bkt deyul » 22 A T -r #78 > R#KkIE deyul # %K B 4k /home/deyul
BABLE 2HEAZRGLE  FTARBETREIR deyul 4 UID 1003 °

r[root@kvm8 ~]# userdel deyul
2 || [root@kvm8 ~]# 11 /home/
total 20
4 || drwx—-—---- . 2 1003 deyul 4096 Nov 14 05:48 deyul
drwx——----- . 2 deyu2 deyu2 4096 Nov 14 05:50 deyu2
6 || drwx——---- . 2 deyu3 deyu3 4096 Nov 13 14:33 deyu3
drwx-——--—- . 2 deyu4 deyuéd 4096 Nov 14 05:50 deyu4
S

2. Mik# 4 deyul » B4k /home/deyul FTB 8984 T 4 8 » PTVAAL R B R R BF
4 deyul & GID 1004 °

C )

11.7 RIWK B4RE

1. MkMRIR deyul » 2R A T -r # » R1KIE deyul # % B 4k /home/deyul
BABLE 2 AZ TR ELE  FTARBETREIE deyul 4 UID 1003 °

f[root@kvm8 ~]# userdel deyul
2 || [root@kvm8 ~]# 11 /home/
total 20
4 || drwx———-—-- . 2 1003 deyul 4096 Nov 14 05:48 deyul
drwx—————- . 2 deyu2 deyu2 4096 Nov 14 05:50 deyu2
6 || drwx—————— . 2 deyu3 deyu3 4096 Nov 13 14:33 deyu3
drwx-——---—-— . 2 deyu4 deyu4d 4096 Nov 14 05:50 deyu4
. J
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11.7. HEF A # KA CHAPTER 11. #3850 52

2. MR a deyul » B4k /home/deyul AT 69RF 4R G 42 » BT VAL R B8 1 R BF
4 deyul # GID 1004

1 || [root@kvm8 ~]# groupdel deyul

[root@kvm8 ~]# 11 /home/
3 || total 20

drwx-—---—- . 2 1003 1004 4096 Nov 14 05:48 deyul
O || drwx————-- . 2 deyu2 deyu2 4096 Nov 14 05:50 deyu2

drwx-——---- . 2 deyu3 deyu3 4096 Nov 13 14:33 deyu3
7 || drwx-———-- . 2 deyu4 deyu4d 4096 Nov 14 05:50 deyu4d

\. J

3. THAARR deyul » BRKAKTH L > e skel B RXETH R BLME
LA o

1 || [root@kvm8 ~]# useradd -G sharegrp deyul
useradd: warning: the home directory already exists.
3 || Not copying any file from skel directory into it.

4. %% [home/deyul §94EH & B PT B A A T4 o

I | Crootekvms ~1# 11 /home/
total 20

3 || drwx-—---- . 2 1003 1004 4096 Nov 14 05:48 deyul
drwx——---- . 2 deyu2 deyu2 4096 Nov 14 05:50 deyu2

5 || drwx————--- . 2 deyu3 deyu3 4096 Nov 13 14:33 deyu3
drwx-——--—- . 2 deyu4 deyu4d 4096 Nov 14 05:50 deyu4

5. chwon ¥ ¥ /home/deyul ¥ A % %P7 B A 45 deyul -

[[root@kvm8 ~]# chown deyul.deyul /home/deyul/ J

6. A& A /home/deyul #¥%iH & B AT G744k & deyul o

1 || [root@kvm8 ~]# 11 /home/
total 20
3 || drwx———-—- . 2 deyul deyul 4096 Nov 14 05:48 deyul
drwx——---—-— . 2 deyu2 deyu2 4096 Nov 14 05:50 deyu2
5 || drwx———--- . 2 deyu3 deyu3 4096 Nov 13 14:33 deyu3
drwx------ . 2 deyu4 deyu4d 4096 Nov 14 05:50 deyu4d
- /
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CHAPTER 11.

WRIEH G 1y B

7. su W E IR deyul » EF B K B SRR EL I o

[root@kvm8 ~]# su - deyul
2 || [deyul@kvm8 ~]1$ exit
logout

11.8 HFEHULAHEE

1. $BAP 46 BUALALRES% 2FK

deyul * % B4%-& /home/deyul °

A4k AP deyul ZZ2#H @ E

1 r[root@kvm8 ~]# 11 /home/
total 23

3 || drwx-—---- . 2 deyul deyul 1024 Nov 22 20:23 deyul
drwx——---- . 2 deyu2 deyu2 1024 Nov 23 07:43 deyu2

5 || drwx—-—--—- . 2 deyu3 deyu3 1024 Nov 22 19:21 deyu3
drwx------ . 2 deyu4 deyu4d 1024 Nov 23 07:45 deyu4

7 || drwx———-—- . 2 root root 12288 Jul 10 13:46 lost+found

S

2. # 27 M@% deyul 5 linda - /home/deyul ## 4 & deyul % £ & linda

T o

1 r[root@kva ~]# groupmod -n linda deyul
[root@kvm8 ~]# 11 /home/

3| total 23
drwx------ . 2 deyul linda 1024 Nov

5 || drwx—-——-—- . 2 deyu2 deyu2 1024 Nov
drwx———--—- . 2 deyu3 deyu3 1024 Nov

7 || drwx-—---- . 2 deyu4 deyud 1024 Nov
drwx-—————- . 2 root root 12288 Jul

22 20:23 deyul
23 07:43 deyu2
22 19:21 deyu3
23 07:45 deyud
10 13:46 lost+found

3. # £ 1 P % deyul A linda /home/deyul # A F & deyul ¥ £ m& linda

T o
[root@kvm8 ~]# usermod -1 linda deyul
2 || [root@kvm8 ~]# 11 /home/
total 23
4 || drwx————-- . 2 linda linda 1024 Nov
drwx———--—-— . 2 deyu2 deyu2 1024 Nov
6 || drwx————-— . 2 deyu3 deyu3 1024 Nov
drwx——---—-— . 2 deyu4 deyu4 1024 Nov
8 || drwx——-—-- . 2 root root 12288 Jul

22 20:23 deyul
23 07:43 deyu2
22 19:21 deyu3
23 07:45 deyu4d
10 13:46 lost+found
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. J

4. ¥ AP % linda ¥ KB 4% > & deyul ¥ 5 linda * /home/deyul % & /
home/linda °

[root@kvm8 ~]# mv /home/deyul /home/linda
2 || [xroot@kvm8 ~]# 11 /home/
total 23
4 || drwx———-—-- . 2 deyu2 deyu2 1024 Nov 23 07:43 deyu2
drwx——---—- . 2 deyu3 deyu3 1024 Nov 22 19:21 deyu3
6 || drwx——-——- . 2 deyu4 deyu4 1024 Nov 23 07:45 deyu4
drwx------ . 2 linda linda 1024 Nov 22 20:23 linda
8 || drwx——---- . 2 root root 12288 Jul 10 13:46 lost+found
S

5. # # /home/deyul B4 % % /home/linda # ° & & & linda 474 8| K
B4k > JRE A linda % > /nome/deyul % s /home/linda °

[root@kvm8 ~]# su - linda
2 || su: warning: cannot change directory to /home/deyul: No such file or
directory
-bash-4.2% exit
4 || logout

6. linda #& 2 KX B4R A & linda 8 % B 4 > R &XZ A /home/deyul » L7
% # % /home/linda °

[troot@kvm8 ~]# usermod -d /home/linda linda J

7. B g4 A linda 0 % # K H 4k /home/linda °

1 || [root@kvm8 ~]# su - linda

Last login: Fri Nov 30 08:31:56 CST 2018 on pts/0
3 || [1inda@kvm8 ~]1$ exit

logout

8. LtA 7 deyu2 deyu3 deyud 8 Fl k69 7 Xk % o
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TRy CHAPTER 11.

WRIEH G 1y B

11.9 TH&F

1. 20 P KR

2.

3.

(a) deyul Mt/B# 4% sharegrp

(b) deyu2 M /B # 4 % sharegrp

(c) deyu3 #& %1% A shell A

(d) deyu4 45 % uid & 3854

(e) WEAMRILH) BAHEF R T A 123qwe

MR L A ~ UID ~ B A 4038 T 4532 % T 4¢ l usermod 5 °

EMI AR IE T AT 0 Mg/ TR B4 — Mg o TR 37326955 T 48

RIEGIRE B4k
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Chapter 12

su # sudo

12.1 su g AR

1. su: H@RFH O -

g
[root@kvm8 ~]# su [-lcm] [username]

2| &%
-, -1, —-login username : &% % username ’° K44 % username 2|5 root
4 BAF— 1B #7489 shell » BA# A username #9PTH 48 M BB ITHTAHE o
-m, -p, —-preserve-environment : &M B W89 ITR T » M R EHFHIRITEA
F R A o
6 || -c, --—command <command> @ f£i#1T—R4&84 command °
\. Y

2. su - @R E MG AFERIR deyul SRR > PP £ B AE deyul XK

B % o

[root@kvm8 ~]# su - deyul
2 || [deyul@kvm8 ~]1$ pwd
/home/deyul

3. wi&IE deyul 1M su F#F % 5 root > & AREIR deyul 89RFF & > AT

VAPT 2 B 4% deyul ¥R B &k o

1| [deyul@kvm8 ~]$ su
Password:

3 || [root@kvm8 deyull# pwd
/home/deyul

5 || [root@kvm8 deyull# exit
exit
-
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4. wtRI% deyul A su - ¥#F 4 5 root 4 A HRIE root BB ITE & » AT
P12 B 4% B root 89 K B &k o

[deyul@kvm8 ~]$ su -

2 || Password:

Last login: Sat Oct 3 06:53:15 CST 2015 on pts/0
4 || [root@kvm8 ~1# pwd

/root
6 || [root@kvm8 ~]# exit
logout
8 || [deyul@kvm8 ~]$ exit
logout
~ J

5. 1A su #5145 deyul » 4 FIRIK root 89RITE K > FTAPTE B 45 root

R A o
e
1 || [root@kvm8 ~]# su deyul
[deyul@kvm8 root]$ pwd
3 || /root
[deyul@kvm8 root]$ exit
5 || exit
[root@kvm8 ~]#
~ J

12.2 sudo ARAFH#HITHS

1. sudo ¢4 TUAELRA P G RIATH S > RIE A P 204 root IR » AT
A A E THEAE » & root 895 H o

2. TE A sudo A root H#RIATH SR PR LA [etc/sudoers HEE P 0 —
A€ B4R Jetc/sudoers ° W & #HAT visudo X E » B R4 T

RIELA  RREMR=CT IR THATHIE S
2| WAL AR RIREMR=CT O IMRIL) THATHE S

3. #47 sudo AR A ARAG » & [ THATHIES ] AT L NOPASSWD: -

[#3 et AR ZHe=(THr#HRE) NOPASSD: T #IT 645 & |
2 l‘%ﬁi‘ééﬂz%ﬁ AR E M= (T b3k IE) NOPASSWD: 7T AT 6945 4 J
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12.3 sudo A &3

1. %4 : visudo % # Jetc/sudoers > ¥ A P deyu9 T %% #5 ¥4 root ## Rt
1EAT EARPATHEAT 44 o

[root@kvm8 ~]# visudo
2 || [root@kvm8 ~]# grep deyu /etc/sudoers
deyu9  ALL=(ALL) NOPASSWD:ALL

2. #¥ A P deyu9

1 [[root@kva ~]# useradd deyu9 J

3. ¥ &4 & deyu9

1 {iroot@kva ~]# su - deyu9 J

4. —#A P deyu9 #& %1% F hwclock &4 &%) A4 B M

1 || [deyu9@kvm8 ~]$ hwclock
hwclock: Cannot access the Hardware Clock via any known method.
3 ||hwclock: Use the --verbose option to see the details of our search for
an access method.

5. —#JA P deyu9 T ¥4 sudo hwclock 7 A% 54 i B

1 || [deyu9@kvm8 ~]$ sudo hwclock
2022-08-30 15:00:09.669163+08:00

12.4 sudo #F & AKX

w4) : visudo 4 # /etc/sudoers » 3% B4 dygrp T A root H IR AL AT T4
?MT 4> /sbin/hwclock °

[root@kvm8 ~]# visudo
[root@kvm8 ~]# grep dygrp /etc/sudoers
#dygrp ALL=(ALL) /sbin/hwclock
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. J

2. #¥F M dygrp » KA P deyu2l 0 XMEBF 4L dygrp e

1 || [root@kvm8 ~]# groupadd dygrp
[root@kvm8 ~]# useradd deyu2l -G dygrp

3. %% deyu2l &%

[root@kvm8 ~]# echo qweqwe | passwd --stdin deyu2l
2 || Changing password for user deyu2l.
passwd: all authentication tokens updated successfully.

4, ety B deyu2l

1 {iroot@kvm8 ~1# su - deyu21 J

5. —#& M 7 deyu2l #& %1% A hwclock &4 & 74 4% 34 B M

1 || [deyu21@kvm8 ~]1$ hwclock
hwclock: Cannot access the Hardware Clock via any known method.
3 || hwclock: Use the --verbose option to see the details of our search for
an access method.

6. —#& A P deyu2l MtB#FE4 dygrp ° T vA4£ ] sudo hwclock #7442 78 &F B o

1 || [deyu21@kvm8 ~]$ sudo hwclock

3 ||We trust you have received the usual lecture from the local System
Administrator. It usually boils down to these three things:

#1) Respect the privacy of others.
7 #2) Think before you type.
#3) With great power comes great responsibility.

[sudo] password for deyu21:

11 ] 2022-08-30 15:26:52.203540+08:00
\S
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12.5 TH&F

1. visudo #% % : deyu9, deyu21l, dygrp, vgs # & & &BA ©

(a) ¥ P deyu9 T %% AG » PEAEAT T o W IAEFTIRIE » FUTIEAT 4 o
(b) ¥mE 4 dygrp T VAMAEAT 4% » W dRAEATIRIR - & B 45T #1047 /sbin/
V(s °
2. B BXA P REE A
(a) # 4 dygrp
(b) M P deyu9 > *B» dygrp A4 -
(c) AP deyu2l - MB#E 4 dygrp # 4 o
3. A&
(a) 1A P deyu9
i. #4T vgs » - H443% (stderr) § &% ~/vgs.9.err ©
ii. #47 sudo vgs > E & (stdout) 2| ~/vgs.9.out °
(b) 1#M P deyu2l -
i. #47 vgs » 43R (stderr) @3] ~/vgs.21.err ©
ii. #47 sudo vgs » 2E 4 E (stdout) £ &% ~/vgs.21.out °
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Chapter 13

W% % A R %-

13.1 /etc/shadow

1. Linux #3% &£ /etc/passwd > TRIX & #H4kA1% 5 £ [etc/shadow * 4T % 75
HAUEMAL > AEIE ] kT :

1 f[root@kvm8 ~]# head /etc/shadow
root: $6$6RvHznZZPKW3g82k$g5CI1801 jczadx0ijed6B1: :0:99999:7: : :
3 || bin:*:18358:0:99999:7: ::
daemon:*:18358:0:99999:7: ::
5 ||ladm:*:18358:0:99999:7: ::
1p:*:18358:0:99999:7:::
7 || sync:*:18358:0:99999:7: : :
shutdown:*:18358:0:99999:7:::
9 ||halt:*:18358:0:99999:7: ::
mail:*:18358:0:99999:7:::
11 || operator:*:18358:0:99999:7: ::
S

2. FEAREUEARAL

(a) HIRLA - 2R [etc/passwd 48 F 4 T o

(b) %4 : BEMEAEC g » BHME—BFTE M) AR T RFi
RV TR B AR RE N o

(c) Lk EHEMey B > 3HH Linux BMMEFM AR 1970 % 1 A 1 8 5
0>@ 1971 4% 1 A 1 BAA 365 ¢

(d) BHRTREHYERE > 0 AFEHEHFTIXNES » WwRIZHE 20 2] 20
RZ B IR GERA o

(e) EHHELFTHE BHXRE 99999 AT HXHAEFLEHRL -
(f) BAAFEEIANEL . L0 7 277 RNAGTELRE o
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13.2. FARKHEN CHAPTER 13. MRt #F#H K%
(g) ZHBMEGIRIFH @ FEHERAK > n RABTAEAN
(h) &3E XA M} 7 AR AL 3 e
(i) & : AEA &I H A o

13.2 BRI ZAHEMN

1. Linux A& T8 %758

81 %% £ [etc/login.defs °

-

Maximum number of days a password may be used.

Minimum number of days allowed between password

Number of days warning given before a password

1 || [root@kvm8 ~]# grep “PASS_ -B7 /etc/login.defs
# Password aging controls:
3| #
# BT ENEEHRE > 99999 RTEHTHEREHARL
5| # PASS_MAX_DAYS
# BHITHEGHORE > 0 AT EHEIFTIALY) o
7| #  PASS_MIN_DAYS
changes.
# BAHRARE 5 RTEEBRRETASEFA -
9|# PASS_MIN_LEN Minimum acceptable password length.
# BHEEREAHEE 7 RFTRZA ARG L LRI -
11| # PASS_WARN_AGE
expires.
#
13 || PASS_MAX_DAYS 99999
PASS_MIN_DAYS O
15 || PASS_MIN_LEN 5
PASS_WARN_AGE 7

((

2. #FHEHEIE deyull

{Iroot@kvm8 ~]# useradd deyull

3. chage @4 &7 % BA 1R I% & 2538 K R
(
1 || [root@kvm8 ~]# chage --help
Usage: chage [options] LOGIN
3
Options:
5 -d, ——lastday LAST_DAY
LAST_DAY
-E, --expiredate EXPIRE_DATE
EXPIRE_DATE
71 -h, --help
-I, —--inactive INACTIVE
9
-1, --list

set date of last password change to
set account expiration date to

display this help message and exit

set password inactive after expiration

to INACTIVE
show account aging information
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11 -m, --mindays MIN_DAYS set minimum number of days before
password
change to MIN_DAYS
13 -M, --maxdays MAX_DAYS set maximum number of days before
password
change to MAX_DAYS
15 -R, —--root CHROOT_DIR directory to chroot into
-W, --warndays WARN_DAYS set expiration warning days to WARN_DAYS
- /)

4. B deyull 8% MBI - 4o TR K% -

[root@kvm8 ~]# chage -1 deyull
2 ||Last password change : Dec 17, 2021
Password expires : never
4 || Password inactive : never
Account expires : never
6 ||Minimum number of days between password change : 0
Maximum number of days between password change : 99999
8 || Number of days of warning before password expires : 7
- /

5. £#) %3 deyull £ /etc/shadow & &-#4248 » $ chage A4 R —4k °

[root@kvm8 ~]# getent shadow deyull
2 | deyull:!1:18978:0:99999:7: ::

\

13.3 #FHRZFTHEBH A%

1. BREREHENRY% > FHRKEANREK 30 X -

([root©kvm8 ~]# vim /etc/login.defs
2 || [root@kvm8 ~]# grep “PASS_ /etc/login.defs
PASS_MAX DAYS 30
4 || PASS_MIN DAYS 0
PASS_MIN LEN &
6 || PASS_WARN_AGE 7

2. #FHEEIE deyul?2

[[root@kva ~]# useradd deyul2 J

De-Yu Wang CSIE CYUT 119



13.4. RZE CH 1R FAHBHIRE CHAPTER 13. TRIE&#H k%

3. &K deyul2 # £ AHBIRE > AR K% > REEAREK 30 X -

1 r[root@kva ~]# chage -1 deyul2

Last password change : Dec 17, 2021
3 || Password expires : Jan 16, 2022

Password inactive : never
5 || Account expires ! never

Minimum number of days between password change : 0
7 || Maximum number of days between password change : 30

Number of days of warning before password expires 7

\. J

4. £HM%IE deyul2 £ /etc/shadow 8 & 4td » 2 chage A& R —# -

[root@kvm8 ~]# getent shadow deyul2
2 | deyul2:!1:18978:0:30:7:::

13.4 #RELHARBEHBYRR

[root@kvm8 ~]# chage -M 20 deyull
2 || [root@kvm8 ~]# chage -1 deyull
Last password change : Dec 17, 2021
4 || Password expires : Jan 06, 2022
Password inactive : never
6 || Account expires : never
Minimum number of days between password change : 0
8 || Maximum number of days between password change : 20
Number of days of warning before password expires 1 7
S

2. REMEIK deyull 45 RATAREE o

1 ([root@kvm8 ~]# chage -m 5 deyull
[root@kvm8 ~]# chage -1 deyull
3 || Last password change : Dec 17, 2021
Password expires : Jan 06, 2022
5 || Password inactive : never
Account expires : never
7 || Minimum number of days between password change : 5
Maximum number of days between password change : 20
9 || Number of days of warning before password expires 2 7
-
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F TR deyull BAHE AT 6 REL o

1 r[root@kva ~]# chage -W 6 deyull
[root@kvm8 ~]# chage -1 deyull
3 || Last password change : Dec 17, 2021
Password expires : Jan 06, 2022
5 || Password inactive ! never
Account expires : never
7 ||Minimum number of days between password change : 5
Maximum number of days between password change : 20
9 || Number of days of warning before password expires : 6
~ )

13.5 T#H&F

1. AT FARFHBIER » L THIEORIR > L BHBEAH AT RE -
(@) RETFH% £ X% 30
(b) Tuig ey EREK 4
(c) £#@Mar 6 REL
(d) £#H/&KEEY 8
2. #¥&IE deyull > chage EA A FWw R » UERFT L EE tee T4 EH 2] /
root/chagel -
3. # ¥ &RIE deyul2 ° chage % <
(a) RETAEERE 20
(b) TAEERERE T
(c) B#H@MAr 4 REE

4. chage &4 deyul2 &% » £ &% £ » £ 9§ /root/chage?2 °
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Linux # £ 4 R 2§ M

14.1 #EHR
e WEMBRAEBMAESZY Linux L EZMF -

o EMHBE”/ T I AIRS 1s -al

1 || [dywang@mdk-dyw /1$ 1s -al

total 72

3 || drwxr-xr-x 18 root adm 4096 Sep 16 11:11 ./
druxr-xr-x 18 root adm 4096 Sep 16 11:11 ../

5| —rw-r--r—- 1 root root 0 Sep 16 11:11 .autofsck
drwxr-xr-x 2 root root 4096 Sep 28 12:50 bin/

7 || drwxr-xr-x 3 root root 4096 Sep 16 11:11 boot/
drwxr-xr-x 26 root root 14420 Oct 1 12:30 dev/

9 || drwxr-xr-x 85 root root 8192 Sep 29 12:59 etc/
druxr-xr-x 18 root root 4096 Sep 26 12:45 home/
11 || drwxr-xr-x 2 root root 4096 Sep 9 16:14 initrd/
druxr-xr-x 11 root root 4096 Sep 28 12:49 1ib/

13 || drwxr-xr-x 5 root root 4096 Sep 29 12:59 mnt/
drwxr-xr-x 2 root root 4096 Jan 5 2004 opt/

15 || dr-xr-xr-x 179 root root 0 Sep 16 11:10 proc/
“rw——————-— 1 root root 1024 Sep 9 13:06 .rnd
17 || drwx—----- 16 root root 4096 Oct 1 13:13 root/
drwxr-xr-x 2 root root 8192 Sep 28 12:50 sbin/
19 || drwxr-xr-x 10 root root 0 Sep 16 11:10 sys/
drwxrwxrwt 23 root root 4096 Oct 1 13:13 tmp/
21 ||drwxr-xr-x 12 root root 4096 Sep 9 13:15 usr/
druxr-xr-x 23 root root 4096 Sep 9 17:31 var/

\S

AR

- total 72 : # £+ 72 Blocks °
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- XA
WAL — AL = AL = WAL AL A AL 55 i R
drwxr-xr-x 3 root root 4096 Sep 16 11:11  boot

MEBN  RMEERE WAEX WAZHA KD 4% 0 M 1 %
1. % —#4% druxr-xr-x* XA E6 10 B8 :

Writable Not writable

Readabl\e / &cutabl/\

d rwx r-x r-x

[N N\

File t owner Group Other
116 LYPe attribute attribute attribute

14.2 XEHEEHAR

1. chmod : K& HER o

(chmod [ -R ] xyz & R & A%

2| chmod [ -R ] u=r #EXB%
g+ w HERBE
4 o - x HERAK
a CESNEA
6 || chmod u=rwx,go=rx # % & B &
chmod a-x 4 % X H %

\S

o xyz B = rux BHERMBI il o

r : 4
w2
x @1

o —ruxr-xr-—- LB HEIEE 754 o

o AN

u : user
g : group
o : other
a : all
+ : dmA
- Xk
= AZE
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2. 1A EREREEE B4k abec (A RAKIMAKE) ZrEK B A AT
1B 3 EAREHA L WA LRI E s T TARREY 5 X > B
ZVEFRPTRAEE ?

1 {?hmod utw -R abc J

14.3 HEHARMER

1. umask : %ﬁi?:ﬁggéé& 3] %%fﬁ<§i*§]%£ ’ Z:ig‘ﬁ: mode §”§ﬁ E ﬁﬁ?ﬁ‘%iiél%i’ %E‘ﬁi
mode Al FAZMER -

1‘([root©dyWHome2 test]# umask [-S] [mode] ‘

Kz <XiE |
3 M—S(Symbolic): VAAE SR8 B Bl R A TR J

2. Mg B —H#& M P deyub °

1 [[root@kva ~]# su - deyu6 J

3. #47 umask /2 mode 4% - & 0022 °

1 || [deyub@kvm8 ~]$ umask
0022

4, F¥%4E R filel A B4k dirl o

[deyub@kvm8 ~]1$ mkdir diri

[[dequ@kvm8 ~1$ touch filel J
2

5. umask 0022 A=A & Fie LR » RAFAR LML R T Ak (5]
BIHETR » PTVARE L AT4 R 3 B SR IR T

2 || total 4

[deyu6@kvm8 ~1$ 11
drwxr-xr-x. 2 deyu6 deyu6 4096 Apr 29 16:29 dirl

De-Yu Wang CSIE CYUT 124



14.3.

16 A REIR

CHAPTER 14. LINUX #5 % # IR 2 1+

4 L—rw—r-—r-—. 1 deyu6 deyu6 0 Apr 29 16:29 filel

6. #4T umask 18 £ mode 0022 -

{Idequ@kva ~]$ umask 0002

7. 347 umask AFEF XN EH

1

[deyu6@kvm8 ~]$ umask -S
USTWX,g=IWX,0=TX

8. #HEZ file2 & HEE dir2

[deyu6@kvm8 ~]$ mkdir dir2

[[deyu6@kvm8 ~]$ touch file2
2

9. umask 0002 R TH#HH # AR BF AR fo IR IEATHEIR » LAis M A% Ederk 5]
BIMETR » FTAE Z#H48 E R BSR4 T ¢

NS

~
[deyub@kvm8 ~1$ 11

total 8

drwxr-xr-x. 2 deyu6 deyu6 4096 Apr 29 16:29 dirl
druxrwxr-x. 2 deyu6 deyu6 4096 Apr 29 16:42 dir2
-rw-r--r--. 1 deyu6 deyu6 0 Apr 29 16:29 filel
-rw-rw-r--. 1 deyu6 deyu6 0 Apr 29 16:42 file2

10. &% deyub » AFE A% umask £#A X =3 0222 » &7 umask & &
f9 shell A2k °

NS

~

[deyub@kvm4 ~]1$ exit

logout

[root@kvm4 ~]# su - deyub

Last login: Thu Oct 27 12:17:24 CST 2022 on pts/0
[deyub@kvm4 ~]$ umask

0022

11. %#3& deyub # umask 44 0002 » /845 £ & A\ bashrc °
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[deyu6@kvm4 ~]$ tail -1 .bashrc

[deyu6@kvm4 ~]$ vim .bashrc
2
umask 0002

12. & & deyu6 * &%E A deyub » B4 shell & & #h17.bashrc » A st umask
0002 & A5k -

g
1 || [deyub@kvm4 ~]$ exit

logout

3 || [root@kvm4 ~]# su - deyu6

Last login: Thu Oct 27 12:17:51 CST 2022 on pts/0
5 || [deyub@kvm4 ~]$ umask

0002

14.4 #EHH%REKE

1. ¥ £ 84 % 8% SUID/SGID/SBIT

(@) Set UID (SUID) ; & B4 XA A FATH B BLA A & 9HER o
i. SUID ###5854%]F & [usr/bin/passwd °
A. TR IE % #H 5 & [etc/passwd $£ /etc/shadow ° @ /etc/
shadow #9#ER & [-r-----——- ] B¥EA# A root o
B. — & &M1& A& & 848 T8 EH » H4T /usr/bin/passwd %7 7T
A5 B % #54% Jetc/shadow ©
ii. SUID €T A& =444 £ (binary file) J E o
(b) Set GID (SGID) : A #H A &A 3K -
i, Bk ER » (TR P LB S TR » PTBAF AT A &
B a9 ZE 40 AR ) o
i, TRRAARFTHZABRGGEEMAEL -
(c) Sticky Bit (SBIT) : Bk B4 » R AEAK -
i. 28K SBIT 9 B&T AL EZAKTEA w A x 69HIR > A
TAMEEZBSTEIHERBEN » RAKEHAHE root T4
1 M o
i, #AGH F4e tmp 9 RE Tdruxrwxrwtd ° EFTHA P AT £ /tmp
AT ~ A5 B R o A28 A% R/ B 4 4 9 root RRIAMIR A T4y
B& S % o
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2. SUID/SGID/SBIT ## I #4 # 7 2 3% €

(@) £ 1s -1 P HAE LB > 4o :

TWSrW-r—— % 73% & SUID &
TWXTWSTW— % 73% & SGID B
TWXIW-TWt & 7% E SBIT B

(b) W RAREZAZER x B> Bl B BHBATEIEFH (s, s, t)°
GRAETAEREFH (S, S, T)°
(c) SUID/SGID/SBIT ## k3% & $2 —fk rux B M X EHM :
4 % SUID
2 & SGID
1 % SBIT
(d) #1848 : B LB AR foo 0B 1E

[root@dywHome2 test]# chmod 4755 foo; 11 foo
2 || -rwsr-xr-x 1 root root 7 Sep 4 13:25 foox
[root@dywHome2 test]# chmod 6755 foo; 11 foo
4 || -rwsr-sr-x 1 root root 7 Sep 4 13:25 foox
[root@dywHome2 test]# chmod 1755 foo; 11 foo
6 || -rwxr-xr-t 1 root root 7 Sep 4 13:25 foox*
[root@dywHome2 test]# chmod 7666 foo; 11 foo
8 || ~-rwSrwSrwT 1 root root 7 Sep 4 13:25 foo

(e) & SUID # % /usr/bin/passwd & & "% & -rusr-xr-x°> £+ s st &

SUID -
[root@kvm8 ~]# 11 /usr/bin/passwd
2 || -rwsr-xr-x. 1 root root 27832 Jun 10 2014 /usr/bin/passw

(f) & SGID B8 4 /usr/log/joural # &M & druxr-sr-x* £ ¥ s #t& SGID °

[root@kvm8 ~]# 11 -d /run/log/journal
2 || drwxr-sr-x. 3 root systemd-journal 60 Dec 1 10:08 /run/log/journal

(g) & SBIT B4 /tmp # B A& druxrwxrwt » £ t 3% SBIT -

[root@kvm8 ~J# 11 -d /tmp
2 || drwxrwxrwt. 7 root root 4096 Dec 2 09:27 /tmp
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14.5 %% B SGID %%

1. &ZE 54 R B % /home/shared

[[root@kvm8 ~]# mkdir /home/shared J

2. &% B4k /home/shared > B Al A H RAEF4 S B root» A HTH -~ TH ~
BBk REAR LA R AT B AFER o

1 || [root@kvm8 ~]# 11 -d /home/shared
drwxr-xr-x. 2 root root 1024 Nov 17 19:34 /home/shared

3. % B4 /home/shared # %41 % sharegrp ° %R sharegrp # 4 1~& £ » &b
B F AT o

{Iroot@kva ~]# chgrp sharegrp /home/shared J

4. %% B % /home/shared ## 4% sharegrp °

1 || [root@kvm8 ~]# 11 -d /home/shared
drwxr-xr-x. 2 root sharegrp 1024 Nov 17 19:34 /home/shared
5. &A% B4k /home/shared » #4T3 ~ TH ~ Ty Mt B &k » LAANZAETHE

R H&XE SGID » RA P ALB &N AL NIEER > PR A% A sharegrp °

[[root@kvm8 ~]# chmod 2770 /home/shared J

6. & &4 B4k /home/shared » 2B MW E 38 druxrus-—* FE5EK -

1 || [root@kvm8 ~]# 11 -d /home/shared
drwxrws---. 2 root sharegrp 1024 Nov 17 19:34 /home/shared
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14.6 %% B SGID A&

1.

%) deyul % deyu2 # B #f 4% sharegrp °

[root@kvm8 ~]# getent group sharegrp
sharegrp:x:2206:deyul,deyu?2

2

Wi g & deyul °

[root@kvm8 ~]# su - deyul
2 || Last login: Sat Nov 3 02:50:16 CST 2018 on pts/0

. deyul # B %% 4% sharegrp » ATATT A %] SGID # B 4k /home/shared °

[[deyul@kva ~]1$ cd /home/shared/ J

%% B 4% /home/shared P Z A 1EAT4E % -

1

[deyul@kvm8 shared]$ 11
total O

#3244 % deyul.txt o

[[deyul@kva shared]$ touch deyul.txt J

EEHEYEHE L deyul.txt> #H A # & deyul > B A B 4k /home/shared
SGID » Ff vAfe 3t B 4k F 3735 6948 £ # 41 & sharegrp °

total 1

-rw-rw-r——. 1 deyul sharegrp O Nov 23 14:11 deyul.txt

1 || [deyul@kvm8 shared]$ 11
3

. BRI deyul » Bk deyu?l o

logout

[root@kvm8 ~]# su - deyu2

1 || [deyul@kvm8 shared]$ exit
3
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8. deyu2 & i /B #f 41 4. & sharegrp ° AT A& 7T L i 3] SGID & B 4 /home/
shared -

1 {IdeyuQ@kva ~]1$ cd /home/shared/ J

9. H4k /home/shared F Fl# 469 M&3% » AT A ~ § A > AL deyu2 4T 4
% % deyul 2464 % deyul.txte

[deyu2@kvm8 shared]$ cat deyul.txt

abcde

1 || [deyu2@kvm8 shared]$ echo 'abcde' >> deyul.txt
3

10. & HH&IE deyu2 > Airie s deyud °

1 || [deyu20kvm8 shared]$ exit
logout
3 || [root@kvm8 ~]# su - deyud

11. deyud Fs& sharegrp # 4l B » B vA#& 7% # A B 4k /home/shared °

1 || [deyud@kvm8 ~]$ cd /home/shared/
-bash: cd: /home/shared/: Permission denied

12. & & deyud &K °

[deyud@kvm8 ~]$ exit
2 || logout

14.7 ETHRTY
1. E A P FARMER o
(a) &R deyu6 FAXMEIRE 0002 > BB ANK LB BP A K o

(b) deyub B A4 » 431 5 maskf 4 £ & maskd B 4k -
(c) MMEA L maskf 9B ML EHE 6647 A4k maskd 9 BT THE 7757
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2. # 5 sharegrp BB T4k B 4k > deyul.f, deyu2.f ¥ deyul, deyu2 #H 1k 4

(a) 2% /home/shared B4k > 3% &£ &% 4 sharegrp B %G T/F A 4k > 4
B A BRBEA rwx R > LHZAEFER > B SETGID -

(b) deyul # deyu2 # B 7> sharegrp # 4 > 5% A deyul A deyu2 &%
# /home/shared B % ¥ & 24 % deyul.f % deyu2.fe

(c) M=% deyul.f & deyu.f F7 89741 > £ A deyul #&7F 48 & & deyul.f
A% ?deyu2 £ETUEE deyul f A% ?

(d) deyud F /57 sharegrp ##41 » Al deyud £ & 7 vA# X\ /home/shared
B4k ? AR 4532 (stderr) £ @ %] /home/deyu4/cd.shared °
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Chapter 15

Access Control Lists

15.1 4

1. /& ACL (Access Control List) ?
(a) 2812449 owner,group,others # read,write,execute # R s} 49 4
A RZE o
(b) ACL TA&t#E— 1 A4 > B ELRBELET T, w, x 89 RIS -
(c) ACL £ E-T AT A TR B RAEHIHEIR
i. 284 (user) : TASHHHE A F R X TAETR
ii. 41 (group) : {THFHAAEHFRA T LMER ;
iii. TAB M (mask) : ST AEZ B ST AE LI L/ B &85 > Haud T4
By FALHER o

2. setfacl : &% < ACL k%

[root@demo ~]# setfacl [-bkndRLPvh] [{-m|-x} acl_spec] [{-M|-X} acl_file
1 file ...

2 || %R

-m REBREE acl FROHEERN > RTHR x &M

All-x : MIRAESEY acl 528> TTH -m &

-b : BRATA ) ACL RS

6||-x : BHTAZL ACL 5%

-R : BERE acl BP ELIER B A GHAL

8|-d &R AR acl S8y » R BHKAN > AFHDEIHEG TR I ATAR
A

acl_spec:

10 || [d[efault] :] [ulser]:Juid [:perms]

[d[efault]:] glroup] :gid [:perms]

12 || [d[efault] :] m[ask] [:] [:perms]

[d[efault]:] ol[ther][:] [:perms]
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M&#diﬁ’ﬁTJHﬁﬁ XA X acl FLI > FANL umask )AL o J

15.2 ACL &%

1. A RRRAE R

[[root@kvm8 ~]# cp /etc/fstab /var/tmp/ J

2. EEB BN EEAE > BHASE root > BATHRE 644 > root AFIAE A

B HETR
1 || [root@kvm8 ~]# 11 /var/tmp/fstab
-ru-r--r--. 1 root root 694 Oct 15 06:29 /var/tmp/fstab

3. & A getfacl &% /var/tmp/fstab B a78) ACL » XA HLACR P A 45k MR o

([root@kvm8 ~]# getfacl /var/tmp/fstab
2 || getfacl: Removing leading '/' from absolute path names
# file: var/tmp/fstab
4 || # owner: root
# group: root
6 ||user: :rw-
group: :r—-—
8 || other::r——
S

4. # 4% /var/tmp/fstab 8 ACL > A P deyul A FBAG AR o

[[root@kva ~]# setfacl -m u:deyul:rw /var/tmp/fstab J

5. 7% /var/tmp/fstab # ACL - A P deyu2 ZAAEATHER o
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1 [[root@kva ~]# setfacl -m u:deyu2:- /var/tmp/fstab J

6. A1 A getfacl &% /var/tmp/fstab B #7169 ACL » 4 P deyul % deyu?2
HAFIROGHETR o

1 r[root@kvm8 ~]# getfacl /var/tmp/fstab
getfacl: Removing leading '/' from absolute path names
3 ||# file: var/tmp/fstab

# owner: root

5 ||# group: root

user: :rw-

7 ||user:deyul:rw-

user:deyu2:---

9 || group: :r—-

mask: :rw-

11 || other: :r——

- _/

7. 7| fvar/tmp/fstab T AF BHEIRI S Z TIE + 0 BAERFZR AN 64477

1 || [root@kvm8 ~]1# 11 /var/tmp/fstab
-rw-rw-r——+ 1 root root 694 Oct 15 06:29 /var/tmp/fstab

15.3 ACL #%

1. B3X4E £ /var/tmp/fstab B #7459 ACL °

([root@kvm8 ~]# getfacl /var/tmp/fstab

2 || getfacl: Removing leading '/' from absolute path names
# file: var/tmp/fstab

4 || # owner: root

# group: root

6 ||user: :rw-

user:deyu2:---

8 || user:deyul:rw-

group: :r——

10 || mask: :rw-

other::r——
\. J
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2. /var/tmp/fstab # 3 deyud THE -

1 [Iroot@kva ~]# setfacl -m u:deyud:rw /var/tmp/fstab

3. &3 /var/tmp/fstab # ACL # deyud T# S -

1 ([root©kvm8 ~]# getfacl /var/tmp/fstab
getfacl: Removing leading '/' from absolute path names
3| # file: var/tmp/fstab

# owner: root

5 || # group: root

user: :rw-

7 || user:deyu2:---

user:deyud:rw-

9 || user:deyul:rw-

group: :r—-

11 || mask: :rw-

other::r——
\S

4. Mk /var/tmp/fstab ACL ¥ & deyud TG o

{[root@kva ~]# setfacl -x u:deyud /var/tmp/fstab

5. %) /var/tmp/fstab # ACL A A deyud &< 7T °

1 r[root@kvm8 ~1# getfacl /var/tmp/fstab

getfacl: Removing leading '/' from absolute path names
3| # file: var/tmp/fstab

# owner: root

5 ||# group: root

user: :rw-

7 || user:deyu2:---

user:deyul:rw-

9 || group: :r——

mask: :rw-

11 || other: :r—-—
\S
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15.4 TH&¥

1. #2284 ACL %

(a) A% /etc/fstab %] /var/tmp BT
(b) &4 /var/tmp B4 T & fstab 4% % » 3 acl A RHFHKG M PRI LT ?
(c) 3% deyul T3k g fstab
(d) # % deyu2 T3k g fstab
(e) T&EHHLMIT
2. %% ACL 0945 %
(a) &4 /var/tmp B4 T8 fstab 4% > & acl A £&4F2R9 A PR E ?
(b) # % deyud T# 5 fstab
(c) Mk deyud Tk 5 fstab
(d) F&gHAMIT

De-Yu Wang CSIE CYUT 136



Chapter 16

Bl AT 4

16.1 Linux ##47H44

1. Linux TAE#E#2 49484  at, cron
(@) BIATHE : Hla— T BA R RHATH T ;
cron : TAEHF& BI4T M8 TAF
(b) BEM : RAf—K
at 1 THEEHAT— K3 Linux A& P QPR FRY -
2. % ekl 4T T4k
(a) TR EHHY  AFE K REEHN > EAHHAOE ZEITH
5% o
(b) rpm FHEHE L o
(c) # s locate ¥ &H & -
(d) BATRFG 54 MRS RAZF » AR IEH G TER) o
(e) BAMAR  BITA PR LERAS » U438 T2 A o

16.2 {ERIT—XGITHHL : at

1. at @9 A RH 4T :

(a) &4 Jetc/at.allow #8 £ F F KT A4 A at 1564094 A & o

(b) # #& Jetc/at.allow # % » Bl F 3k /etc/at.deny # £ F#eft Al at 48 4 891%
e

(c) # LAMEEE AL BIRA root TWE A at 54 -
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(d) RRAEEGH [etc/at.deny 4% » BFATAAETIEA at 4 ©

1 || [root@localhost csiel# cat /etc/at.allow
cat: /etc/at.allow: No such file or directory
3 || [root@localhost csiel# cat /etc/at.deny

5 || [root@localhost csiel#

2. at : {EHAT— k8 TAEPEAE o

1| [root@linux ~]# at [-m] TIME

580

3l-m % at IR ARE » L email ¥4 Ni@Feid AEZ I TR ©
TIME : BRI X » T & THHBEIFREEST at B TAF) 98FR - BXA :

5 HH:MM ex> 04:00
f£4 B8 HH:MM B 2047 > 402 228 - AP X6 HE:MM AT T
1E o
7| HH:MM YYYY-MM-DD ex> 04:00 2005-12-03

AR A R A 09k — RO AF ok b 2] AT A TAE -
9 HH:MM[am|pm] [Month] [Date] ex> O4pm December 3
R A KA e a AT

11 HH:MM[am|pm] + number [minutes|hours|days|weeks]
ex> now + 5 minutes ex> O4pm + 3 days
13 KARGF R B T A de ARG B4R D A 4T -
\8

3. TiEIIEHA

1 || [dywang@dywOffice ~]$ at 17:00 063007
at> echo Hello!

3 &ab <EOT> <==87 A [Ctrl]+d® 3% R FA<EOT>

job 1 at 2007-06-30 17:00

4. & A& B Are) TAEPEAL

[dywang@dywOffice ~]1$ atq
21 2007-06-30 17:00 a dywang

5. Mk TAEPEA

[dywang@dywOffice ~]$ atrm 1
2 || [dywang@dywOffice ~]$ atq
[dywang@dywOffice ~]1$
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16.3 BHR AT /B2

1. crontab #4& Fl [R$l4= T :

(@) &4 /etc/cron.allow #§ £ F F & T A& A crontab &4 894 f & o

(b) # #& /etc/cron.allow # £ » 2| # & /etc/cron.deny # £ F f& 1% A
crontab & 4-694% A % o

(c) x# LMz L5 R G 4£ 0 B R A root T ¥A4%E A crontab 154 -

(d) 73R A £ @ fy/etc/cron.deny # » BP BT A A% 1% Al crontab 454 o

1 || [root@kvm8 ~]# 11 /etc/cron [TAB] [TAB]

cron.d/ cron.deny cron.monthly/ cron.weekly/
3|/ cron.daily/ cron.hourly/ crontab

[root@kvm8 ~]# cat /etc/cron.deny

2. crontab : fARIATEG TAEPEAZ o

[root@kvm8 ~]# crontab [-u user] [-1 | -e | -r]
2 || A
-u user : RA root AETHEMSE > ARREFLNEAEY crontab W&

4 -1 : 7| crontab IR %

-e : % ¥ crontab A A

6|l -r : W% crontab &9 A &
q J

(a) AEEMEFL2E I HRE

FFEREGELR 28 I8 Bl Ay iR
#.E 0-59 0-23 1-31 1-12 0-6 (0 & 7 BEMX)

(b) #BH T4 .
HHRFH REAEA
* R AEAEAT B 2| AR 422 o
RED R o
$5l4= : £ 0300 % 0600 BF T4F » 8] 0 3,6 * * * command
- RAE—BBF M SLE A o
Bl4e © £ 0800 2] 1200 X M &8 69 20 AR EAT TA4F »
Al 20 8-12 * * * command
/n M n B4 o
Blhe - 5 9457 —K > Bl x/5 * * * * command

3

3. HBEBHAZ ¢ A vi BRI -
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BliTiEH 4

crontab: installing new crontab

[[root@kva ~]# crontab -e
2

4. HF B HEH— 14:00 touch 4% /tmp/crontab_testl °

0 14 * * 1 /usr/bin/touch /tmp/crontab_testl

‘{[root@kva ~]1# crontab -1
2

5. £ZH— 14:00 % &% /tmp/crontab_testl » & /£ A5 BFH 14:00 o

-rw-r--r--. 1 root root O Nov 11 14:00 /tmp/crontab_testl

[[root@kvm8 ~]# 11 /tmp/crontab_testl
2

6. MIRBER

[root@kvm8 ~]# crontab -r
2 || [root@kvm8 ~]# crontab -1
no crontab for root

7. B8 : he R (RIE deyul2) 2R 2 —E A BT T > £H K 17:00 34T /
bin/echo “closing time” » 4= {TH# ?

(a) ZHE A P deyu2 & TAEPEAL » Tl k0425 deyu2 » AT crontab

-€

1

3

5

WATHR B > Tabm AR 3] root 1y o

[root@kvm8 ~]# su - deyu?2

[deyu2@kvm8 ~]$ crontab -e

no crontab for deyu2 - using an empty one
crontab: no changes made to crontab
[deyu20@kvm8 ~]$ exit

logout

\

(b) 2 A #E W root & #47 crontab -e vk -u deyu2 2 & T HmEA P
deyu2 # TAEHER + 3T R A o de 4y -

2

[root@kvm8 ~]# crontab -e -u deyu?2
no crontab for deyu2 - using an empty one
crontab: installing new crontab
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(c) ¥ %R P deyu2 8 TAEBERHE > L -] HASHPR A B A FEFE o

1 || [root@kvm8 ~]# crontab -1 -u deyu2
0 17 * * * /bin/echo "closing time"

16.4 TH%¥

1. A P cronuser & T 7| B M #147#] 47 M4 4 /bin/echo hiya” °

(@) & 2 IBF

(b) 0-6 2565 12 %

(c) #A 1 A 15 B4 10 % 15 &
(d) BHEA 13 B%5 3 2k

(e) %X 18 B 25
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Chapter 17

Chronyd vs. ntpd & &

17.1 ®#%

1. RHEL/CentOS 7 & # £# chrony 3 ntp °

(@) EHRBAR ZAFHENF G o
(b) #AERBEMFTEKK o
(c) A HNFEALRRELORBRE -

(d) ZE#4F %7 €484 clock stepping ° Stepping & & & B M R AR
EAER R — B EAER M A A R AR » wRFE 15 128ms Bl
slewing #& %15 E °

(e) i A 7B Bobk 64 4E 9k 18 4% o

2. chrony %4 %% ntp 897 A T A4t > RekikMa a2 Lag/R A » RHEL/

CentOS &R 4RHE: ntp £ - 1 A 6F L8 AHE A TR chrony %K ntp &K
2 o

3. Chrony #8F M 322 3 B %4 A %8 ntp BAEAT AR 691E 3 -

17.2 chronyd # A

1. chrony & RHEL/CentOS 8 7 3% # & # dameon® 3% & 4 &£ /etc/
chrony.conf » # 3% i 8§ 44 Jk & server.deyu.wang * &£ F iburst %78 & Ji
Fdwik inds Bl o

2 || [root@kvm8 ~]# grep wang /etc/chrony.conf

[root@kvm8 ~]# vim /etc/chrony.conf
pool server.deyu.wang iburst
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. J

2. Z# %% chronyd °

1 [[root@kva ~]# systemctl restart chronyd.service J

3. chronyd TAZHAME T » TARSTHIL—K o

1 [[root@kvm8 ~]# systemctl enable chronyd.service J

4. chronyd 1% A tracking @ 418 32 & B A R4 IR & > tracking <4 7T vA ] TAB
RRME » F—HBH > AHREFEFME > Leap status : Normal °

1 || [root@kvm8 ~]# chronyc tracking
Reference ID : COA87A01 (deyu.wang)
3 || Stratum : 5
Ref time (UTC) : Mon Dec 16 01:59:45 2019
O || System time : 0.000014439 seconds slow of NTP time
Last offset : +0.015839783 seconds
7 || RMS offset : 0.015839783 seconds
Frequency : 17.482 ppm fast
9 ||Residual freq : +250.266 ppm
Skew : 19.178 ppm
11 ||Root delay : 0.005921864 seconds
Root dispersion : 1.105486751 seconds
13 | Update interval : 64.1 seconds
Leap status : Normal
- /)

5. chronyc 4 M sources @ 4 # & chronyd & B & /R4 Mk & » sources T M
TAB #& =4 7 » deyu.wang (server.deyu.wang ¥ deyu.wang £F —%& %

) LR F -

[root@kvm8 ~]# chronyc sources
2|/ 210 Number of sources = 2
MS Name/IP address Stratum Poll Reach LastRx Last sample

"7 deyu.wang 0 7 0 - +Ons[  +Ons] +/-
Ons
6| 7 deyu.wang o 7 0 - +Ons[  +Ons] +/-

Ons
. J
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17.3 s Bpke¥

1. &34 B areF M

[root@kvm8 ~]# date
2 ||Wed Nov 2 02:05:08 PM CST 2022

2. HEFHRERFAS KRG BN (2021-11-11) °

[root@kvm8 ~]# date -s 2021-11-11
2 || Thu Nov 11 12:00:00 AM CST 2021

3. T M P chronyd R#% » 48 -Q #78 > TUEAFHRE > (27§ H KA o

p
[root@kvm8 ~]# chronyd -Q "pool deyu.wang iburst"
2 112021-11-10T16:00:17Z chronyd version 4.1 starting (+CMDMON +NTP +

REFCLOCK
+RTC +PRIVDROP +SCFILTER +SIGND +ASYNCDNS +NTS +SECHASH +IPV6 +DEBUG)

4 112021-11-10T16:00:17Z Disabled control of system clock
2021-11-10T16:00:21Z System clock wrong by 30809113.195522 seconds (

ignored)
6| 2021-11-10T16:00:21Z chronyd exiting
\S

4. %/ chronyd = Ppicsf » 5448 M M chronyd MRF -

{iroot@kvm8 ~]# systemctl stop chronyd.service J

5. chronyd = AP B¥ » 42.E 30809113.195512 # ©

g
1 || [root@kvm8 ~]# chronyd -q "pool deyu.wang iburst"
2021-11-10T16:01:04Z chronyd version 4.1 starting (+CMDMON +NTP +

REFCLOCK
3 || +RTC +PRIVDROP +SCFILTER +SIGND +ASYNCDNS +NTS +SECHASH +IPV6 +DEBUG)

2021-11-10T16:01:04Z Initial frequency -11.769 ppm
51 2021-11-10T16:01:08Z System clock wrong by 30809113.195512 seconds (step

)
2022-11-02T06:06:21Z chronyd exiting
S

6. AL > AREFR -
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7.

CHAPTER 17. CHRONYD VS. NTPD #*#¥

[root@kvm8 ~]# date
2 ||Wed Nov 2 02:06:25 PM CST 2022

W A% 7% % chronyd MR#

—

[root@kvm8 ~]# systemctl start chronyd.service

17.4 *makestep RE

1.

2.

chronyd /R # 8 3% & # /etc/chrony.conf ¥ %A — 47 makestep threshold
limit » A THF&FEA 3 REFMARZ 1.0s > LI AR » Ui R BF o

1 || [root@kvm8 ~]# grep makestep /etc/chrony.conf
makestep 1.0 3

MBI R LS R B (2019-11-30) °

[root@kvm8 ~]# date -s 2019-11-30
2 || Sat Nov 30 00:00:00 CST 2019

3. makestep LB o

[root@kvm8 ~]# chronyc makestep
2 || 200 0K

4, BEEH > AA R E (FAFE)-

5. R A %% ntpdate » 4 f ntpdate AP EF o

[root@kvm8 ~]# date
2 || Sat Nov 30 00:00:07 CST 2019

[root@kvm7 ~]# ntpdate server.deyu.wang

2| 9 Dec 13:47:38 ntpdate[1866]: step time server 192.168.122.1 offset

827238.381751 sec
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6. KBRS ©

2

[root@kvm8 ~]# date
Mon Dec 9 13:47:41 CST 2019

17.5 TH%¥

1. & E 8 Ik

(a) A FKREMIRSE server.deyu.wang

(b) #£ 3% chronyd /R # 2 % W #% % % (enable)? % & 2| /root/chronyd-

enabled °

(c) #3% chronyd M7 -Z % 2% % (active) ? £ & 2| /root/chronyd-active
(d) chronyc £#A# T HEAME LG HR? FHEEZBIE deyu » £ /root/

chronyc-sources °
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Chapter 18

Network File System, NFS

18.1 NFS &4
1. R T ABBAL A A E RS -

2. A%EE BT NFS #5688 LHRF S - Hlde 1 $ & L4 A 48 F 49 LDAP
RAEGRIL > Fl—RNGARAMAG KA & TR ENEaRIHE—R P
bR B Sk > BIR PR &L R o LB NFS sETRBER BSRe9 ¥ S o

3. RHEL 6 (CentOS 6) %4 NFSv2, NFSv3, NFSv4 -

4. NFS %% nfslock % rpcbind M&# - 12 NFSv4 &~ #1%&A rpcbind °

18.2 NFS Client %3 %

1. 2o R A A nfs-utils > LB %% -

[[root@kvm8 ~]# dnf install nfs-utils J

2. showmount &% NFS 4/ % deyu.wang %~ %4 B é o

1 || [root@kvm8 ~]# showmount -e deyu.wang
Export list for deyu.wang:

3 || /rhome 192.168.122.0/24
/home/guests 192.168.122.0/24

3. Iz #t# NFS #5# #&2% /home/guests > B4 &4 /£ B B 4 N AT R X
KB o
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([root@kva ~]# mkdir /home/guests
{mkdir: cannot create directory ‘/home/guests’ : File exists

2
[root@kvm8 ~]# 11 /home/guests/

4 | total O

4. FFH#H NFS A # &2 /home/guests °

[[root@kva ~]# mount deyu.wang:/home/guests /home/guests

5. BB BARIR ©

Filesystem Size Used Avail Use), Mounted on

1 || [root@kvm8 ~]# df -h /home/guests/
3 || deyu.wang: /home/guests  99G 61G  33G 65}, /home/guests

6. /home/guests B4 A 3 ldapuserl A ldapuser2 w1& B 4 o

1 || [root@kvm8 ~]# 11 /home/guests
total 8

3 || drwxr-xr-x. 2 2001 2001 4096 Nov 14 2016 ldapuserl
drwxr-xr-x. 2 2002 2002 4096 Aug 23 2016 ldapuser2

7. H##6 NFS B 4k

[[root@kva ~]# umount /home/guests

72\;%;[( ?ﬁ L I*] g:é:;;ﬂ
fg/bg fg EHATH R o A RGITA G AT (fg) &
# & (bg) #47 ©

soft/hard hard
8. NFS #Fzx 9 4 8, 5 #

intr AP BT

rsize/wrize 1024

& R A M A AT — 38 A4 > hard RPC
B hgege] > BB H o RAF R4 AL 5 soft RPC
time out % TZHJ “F™ > M3k THEH1 F
1 F hard # R ##.% m L intr» 8]% RPC
ife g s SR e BT VAR P B o

F & (rsize) ¥ E A (wsize) R R K1 (b
size) °
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18.3. AUTOFS & ###  CHAPTER 18. NETWORK FILE SYSTEM, NFS

18.3 autofs A &##H

1. BATE 28 $## autofs ?

(@) &AM PR EME NFS R ALK S
(b) FEEZFAREIHBRE
(c) & NFS # £ A& A ZER » 3k NFS A &y > A# % 7T 489 RPC 4

9

o

3

2. do R R 2% autofs B4 0 LA

1 {iroot@kva ~]1# dnf install autofs J

frg

3. w5 NFS AR % 49 F 469 H 4%k » £8AEA T T A A (showmount) ;

1 || [root@kvm8 ~]# showmount -e deyu.wang
Export list for deyu.wang:

3 || /rhome 192.168.122.0/24
/home/guests 192.168.122.0/24

4. #E %% & /home/guests °

[root@kvm8 ~]# umount /home/guests/

{[root@kvm8 ~]# #mount deyu.wang:/home/guests /home/guests
2

5. &3 T £3XE 4% [etc/auto.master
() %X < ARB%k > < THBEKE >

(b) M H 4 : M P #ZAA /home/guests/ldapuser] » & 51 F 444 ¢
&K B % ldapuserl ##HE o

(C) HATHEAS 09485 T T AATR T8 » kBl F 42 A Jetc/auto.dyw o

[root@kvm8 ~]# vim /etc/auto.master
2 || /home/guests /etc/auto.dyw

6. AAHEAEK
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[WM H4k] [HBAR] [ E LN A 4] ]

RHs# Bk 15692 Jetc/auto.master M35 T 69 B $cZK B 4k » KMk Bk nxn &
= /home/guests T &94E4T R B 4% o
-HHRAE A rwbg,soft F4E 0 THT &
IR EPTIRAEEY B4k @ #]4» deyu.wang:/home/guests/& T "&" R THEE] "x" > FAL M B B4
/home/guests/ldapuserl » 2] "x" & g" B & ldapuserl °

7. AN GHH AN 0 £ NFS server A IRB A E v3 o B sb4E ho A

7}% -vers=3°

1 || [root@kvm8 ~]# vim /etc/auto.dyw
[root@kvm8 ~]# cat /etc/auto.dyw
3| * -vers=3 deyu.wang:/home/guests/&

8. &AM AT X% autofs ? disabled &% o

1 || [root@kvm8 ~]# systemctl is-enabled autofs.service
disabled

9. Z T MMAEE autofs » LB &E o

[root@kvm8 ~]# systemctl enable --now autofs.service
2 || Created symlink /etc/systemd/system/multi-user.target.wants/autofs.
service -
/usr/lib/systemd/system/autofs.service.

18.4 autofs B HH#&H ANX—

1. #3280 A7 it A A # TR 8 deyu.wang NFS IR % 89 B 4

1 || [root@kvm8 ~]# df -h
Filesystem Size Used Avail Use), Mounted on
3 || devtmpfs 901M 0 901M 0% /dev
tmpfs 915M 0 918M 0% /dev/shm
5 || tmpfs 916M 8.5M 907M 1% /run
tmpfs 915M 0 915M 0% /sys/fs/cgroup
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7 || /dev/mapper/vg_kvm8-root 6.9G 1.5G 5.1G 22} /
/dev/vdal 190M 126M 50M 727 /boot
9 || tmpfs 183M 0 183M 0% /run/user/0

2. ¥ T4F B 43] /home/guests/ldapuserl » SLEFAE R A 4 8 Sy8h#y, o

1 || [root@kvm8 ~]# cd /home/guests/ldapuserl
[root@kvm8 ldapuserl]# pwd
3 || /home/guests/ldapuserl

3. &% /home/guests/ldapuserl Z#t# £ 912.168.122.1 # /home/guests/

ldapuserl °

1 || [root@kvm8 ldapuserl]# df -h /home/guests/ldapuseri
Filesystem Size Used Avail Use}, Mounted on

31192.168.122.1: /home/guests/ldapuserl 99G 61G 33G 65), /home/guests
/1ldapuseril

4. &% /home/guests/ldapuserl #t#m A& 3 o

1 || [root@kvm8 ~]# mount | grep ldap
deyu.wang: /home/guests/ldapuserl on /home/guests/ldapuserl type nfs
(rw,relatime,vers=3,rsize=1048576,wsize=1048576 ,namlen=255,hard,proto=
tcp,
timeo=600,retrans=2,sec=sys,mountaddr=192.168.122.1,mountvers=3,
5 || mountport=20048,mountproto=udp,local_lock=none,addr=192.168.122.1)
- /

5. IBE K HEk -

1 [ﬁroot@kva ldapuserl]# cd J

6. # #& /home/guests/ldapuserl °

1 [ﬁroot@kva ~]# umount /home/guests/ldapuserl J

De-Yu Wang CSIE CYUT 151



18.5. AUTOFS & %# # #IZXCHAPTER 18. NETWORK FILE SYSTEM, NFS

18.5 autofs B H##F XK=

1. #2%# —M P ldapuserl > £ % B4 5 /home/guests/ldapuserl °

1 {[root@kva ~]# getent passwd ldapuserl

ldapuserl:x:1002:1002: : /home/guests/ldapuserl: /bin/bash

2. B X ldapuserl ° 1 A #| ¥ B 4k /home/guests/ldapuserl » LB # £ £ 4 A
BB o

[1dapuser1@kvm8 ~]1$ pwd

[root@kvm8 ~]# su - ldapuserl
2
/home/guests/ldapuserl

3. &% /home/guests/ldapuser]l &##& 912.168.122.1 & /home/guests/
ldapuserl °

1 || [1dapuser1@kvm8 ~]$ df -h /home/guests/ldapuserl/

Filesystem Size Used Avail Use), Mounted on
31/192.168.122.1: /home/guests/ldapuserl 99G 61G  33G 65), /home/guests
/1ldapuseril

4. % ldapuserl °

1 || [1dapuser1@kvm8 ~]1$ exit
logout

18.6 *NFS ##&HEX®

1. #&RE » ExBE LB HE RS » 242 £ NFS server R4l # &R A » @ client
FAZ B HRIR AV BB AR TR 0 1 d A F XA A0 88, -

2. R A X k& server sHe R T 0 AT B FRRE REAMER v2 & v4 o

[root@deyu ~]# grep RPCNFS /etc/sysconfig/nfs
RPCNFSDARGS="-N 2 -N 4"

2
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3. Client s# &8t & 69K » #EE B v3 o

r[root@kvm? ~]# nfsstat -m

2 || /home/guests/1dapuserl from deyu.wang:/home/guests/ldapuserl
Flags: rw,relatime,vers=3,rsize=1048576,wsize=1048576,\

4 || namlen=255,hard,proto=tcp,timeo=600,retrans=2,sec=sys, \
mountaddr=192.168.122.1,mountvers=3,mountport=44465,\

6 || mountproto=udp,local_lock=none,addr=192.168.122.1
\

4. Client TAZHEBIRAE v4 > R server 5% T4 £ 8 > client 5% A Sy #t L L
JAFE T B —vers=3 > BALHEIL TRk o

5. w4 NFS v4 &4 A rpcbind R » Ff k% vk va SRS » T IA R4
rpcbind MRFH A G ES s R0 ZF A va RRAS R » Bl &5 T client 5%
rpcbind R & G &%) » TR G HEFALLR o

18.7 T H&Y

1. BB eI
(a) &% deyu.wang % %% NFS H% » £2£%# /home/guests ? £# &R
Z &% /root/smount °

(b) getent & 24 F £ %A ldapuserl &3 °» £ &% /root/ldapuser * ##
RER B SR

(c) 3% & ##H41kE deyu.wang:/home/guests %] ~A# 45 /home/guests °
(d) ##& NFS A% 3o

(e) 13/ P B ldapuserl » AREEH X H & ?

(f) #32 autofs IR & % M #%% (enable) ? & & #| /root/autofs-enabled °
(g) #£3% autofs M7 -2 % 2% %) (active) ? £ & 2| /root/autofs-active °
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Chapter 19
BERF

19.1 find ¥4

1. find : FAER KM R FI54 o

10

12

14

16

18

20

22

24

26

28

p
[root@kvm7 ~]# find [PATH] [option] [action]

5
1. $EAF R A B 69 S8k
-atime n /&£ n RZA[H T—RZ A J K access BIGHEE
-ctime n : & n RXATH T—XRXAJ # change BAREREE ;
-mtime n : /& n R ATHY T"?‘i(ﬁ‘]ﬂ Zﬂi modification #&94E £ ;
-newer file : HLAE R file BHNIFZE
2. $4¢ F %‘ﬁ.ﬁ?ﬂZﬁﬁﬁFéﬁ by 58
—uid n A& AEERIE ID > UID=n 945 %
-gid n : M LAEE ID° GID=n MK E
-user name : 1A FMEIEL B name H94EZE
-group name : A #.% %5 name 891§ %
-nouser ARG AE T B AN R
-nogroup M ENHEABHATHLENKEE

3. MABEMRBLAEA M55

-name filename : # £ 424 & filename 1% £ ;
-size [+-]1SIZE: tb SIZE EBEE K (+) R (-) 8914 % ° SIZE 89HAA -
c:byte > k:1024bytes M:1048576bytes © #]4w ! -size +50k

o

-type TYPE WEMBERE TYPE 5% AR I EH  —REAKZE (£
),

EEHRZE (b, c), B% ), &% (1), socket (8),
B FIFO (p) ¥/BM o
-perm mode Zﬁ ZBM TAEFFAD mode B9 E
-perm -mode : A X B TL/AELHA mode BB 4G R > HRBEMEK
%7 mode °
-perm +mode : & X% o
4. BITHEATHHE
-exec command {} \; ! -exec & FHIEIE4 command R IEE FHHLER >
{3 ARG AE
2R PJ“P & éﬁé*ﬁ)ﬁ 9% 0 A2 2R R AR\ BRAL o
-print A ERIFE R R L (FAREE)
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.

&

2. 5 # MRk xargs T AE A stdin 89 At 0 £ B E G FAREATFAMEE S
Pt > #F stdin 89 A H 5 Fa A arguments °

1 || [root@linux ~]# xargs [-Oepn] command

LR
3-0 R stdin SAHKF T Bl -, \, TEARLFFFAN > ZH

-0 5%
T VMR R R — L o
5|-e :EOF (end of file) © & xargs /TR LK B F H0F » GIF L BE T
1k o
-p I AEPTHEMEIZSLE argument BF 0 ARG A BEAE
-n B @FERE > HKR command 18 SHATEF 0 B8 KB L o A= o
% xargs 1% @A A BAETE G405 > FARL L echo L EATIE ©

19.2 REBAXAPLHER

1. ARBEAKTEAA P deyu8 8948 % » S i is TR EM i (stdout) A B4k »
A AR REER (stderr) ©

r[root@kva ~]# find / -user deyu8

2 || /var/spool/mail/deyu8

/usr/local/bin/garmin

4 || /usr/1ib64/libbryton.so.1

find: ?77/proc/7636/task/7636/£d/777: No such file or directory

6 | find: ?77/proc/7636/task/7636/fdinfo/777: No such file or directory
find: ??/proc/7636/£fd/877: No such file or directory

8 || find: ?7/proc/7636/fdinfo/877: No such file or directory
\. J

2. BB EHA B L6 B AZ B 4 /root/findresults °

[[root@kva ~]1# mkdir /root/findresults J

3. & A& %a 4 & xargs 4 find 44 0942 B8 — (8 — 8% 4 cp A MERE
o0 83 BA4Z B4 [root/findresults » A2 #4437 (stderr) ¥ G AR F L
T ix BK o4 % stdin o

1‘([root©kvm8 ~]# find / -user deyu8 | xargs cp -t /root/findresults/ ‘
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find: ?7/proc/7654/task/7654/£d/677: No such file or directory

3| find: ??/proc/7654/task/7654/fdinfo/677: No such file or directory
find: ?7/proc/7654/£fd/777: No such file or directory

5| find: ??/proc/7654/fdinfo/77?7: No such file or directory

4. %34 B 42 B %% [root/findresults A& R~ &H Z AT 5| 09 AR EAE £ 2

1 || [root@kvm8 ~]# 11 /root/findresults/

total 388
3 || —rw-r-——-- . 1 root root 0 Dec 9 10:16 deyu8
-rw-r—-r——. 1 root root 11 Dec 9 10:16 garmin

O || —rwxr-xr-x. 1 root root 391104 Dec 9 10:16 libbryton.so.1

5. 4o RA8E P AL B4R (stderr) » TH L% %) /dev/null » B F SR IE o

1 || [xroot@kvm8 ~]# find / -user deyu8 2> /dev/null | xargs cp -t /root/
findresults/

A=)

6. % find A& -exec FAHAT cp A B A4S > HKA O ANEA L findre
A4k o

1 || [root@kvm8 ~]# mkdir findre

[root@kvm8 ~]# find / -user deyu8 -exec cp {} findre \;

3| find: ‘/proc/105595/task/105595/£d/7  : No such file or directory
find: ' /proc/105595/task/105595/fdinfo/7 : No such file or directory
5| find: */proc/105595/fd/8" : No such file or directory

find: ' /proc/105595/fdinfo/8" : No such file or directory

7 || [root@kvm8 ~]# 11 findre

total 336
9 || -rw-r-———- . 1 root root 0 Dec 8 19:35 deyu8
-rw-r--r——. 1 root root 11 Dec 8 19:35 garmin
11 || -rwxr-xr-x. 1 root root 339328 Dec 8 19:35 libbryton.so.1
S

19.3 E#FTXRIHEE

1. # B4 fusr ¥ A% 10M 894 % -

1 || [root@kvm8 ~]# find /usr -size +10M
/usr/1ib64/libicudata.so0.60.3

3 || /usr/1ib64/ceph/libceph-common.so.0
/usr/1ib64/1ibmozjs-60.50.0.0.0
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BF
Hhy
RE
e

5 || /usr/bin/podman
/usr/libexec/cni/dhcp
7 || /usr/share/GeoIP/GeoLite2-City.mmdb

2. 3 B4k /usr/local P17 2k 8945 % o

1 || [root@kvm8 ~]# find /usr/local/ -size -2k
/usr/local/bin/garmin

3. & B % fusr F A7+ 290k %] 300k #9454 % o

~

B

[root@kvm8 ~]# find /usr/ -size -300k -size +290k
2 || /usr/1ib64/libgfrpc.s0.0.0.1
/usr/1ib64/libnettle.so0.6.5

4 || /usr/1ib64/1d-2.28.s0
/usr/1ib64/girepository-1.0/NM-1.0.typelib

6 || /usr/1lib64/libncursesw.so0.6.1
/usr/1ib64/libselinux.so.1

8 || /usr/bin/qemu-ga
/usr/libexec/libvirt_leaseshelper

10 || /usr/share/locale/ru/LC_MESSAGES/gnupg?2.mo
/usr/share/locale/sv/LC_MESSAGES/NetworkManager.mo
12 || /usr/share/doc/libxslt/Changelog
/usr/lib/locale/zh_SG.gbk/LC_CTYPE

14 || /usr/lib/locale/zh_CN.gbk/LC_CTYPE
/usr/lib/firmware/ath10k/QCA9377/hwl.0/board-2.bin
16 || /usr/lib/firmware/bnx2x/bnx2x-e2-7.8.2.0.fw

\. J

19.4 BB EBHGER

1. & B 4k Jusr/local ¥ &M% 644 0945 % -

[root@kvm8 ~]# find /usr/local/ -perm 644
2 || /usr/local/bin/garmin
[root@kvm8 ~]# 11 /usr/local/bin/garmin
4 || -rw-r--r--. 1 deyu8 deyu8 11 Dec 25 2020 /usr/local/bin/garmin

2. ¥ B4k Jusr/local T B2 644 8948 % o

[root@kvm8 ~1# find /usr/local/ -perm -644
2 || /usr/local/
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i3

/usr/local/lib64

4 || /usr/local/bin
/usr/local/bin/garmin
6 || /usr/local/src

/usr/local/etc
8 || /usr/local/games
/usr/local/libexec
10 || /usr/local/sbin
/usr/local/include

12 || /usr/local/share
/usr/local/share/info

14 || /usr/local/share/applications
/usr/local/share/man

16 || /usr/local/share/man/man5
/usr/local/share/man/man3
18| /usr/local/share/man/man9
/usr/local/share/man/man6x
20 || /usr/local/share/man/man3x
/usr/local/share/man/manlx
22 || /usr/local/share/man/mann
/usr/local/share/man/man2x
24 || /usr/local/share/man/man4x
/usr/local/share/man/man9x
26 || /usr/local/share/man/man5x
/usr/local/share/man/man6
28 || /usr/local/share/man/man8x
/usr/local/share/man/man8
30 || /usr/local/share/man/man7x
/usr/local/share/man/man2
32 || /usr/local/share/man/man4
/usr/local/share/man/man7
34 || /usr/local/share/man/mani
/usr/local/lib

36 || [root@kvm8 ~]# 11 -d /usr/local/lib

druxr-xr-x. 2 root root 4096 May 11 2019 /usr/local/lib
NS

3. & H% Jusr PEMH A4 SETUID #4 £ -

1 || [xroot@kvm8 ~]# find /usr -perm -4000
/usr/bin/passwd
3 || /usr/bin/sudo
/usr/bin/pkexec
5 || /usr/bin/su
/usr/bin/umount
7 || /usr/bin/newgrp
/usr/bin/chage
9 || /usr/bin/mount
/usr/bin/crontab
11 || /usr/bin/gpasswd
/usr/libexec/dbus-1/dbus-daemon-launch-helper
13 || /usr/sbin/unix_chkpwd
/usr/sbin/mount.nfs
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BF
Hhy
RE
e

CHAPTER 19. %%

L

15

17

19

/usr/sbin/userhelper

/usr/sbin/grub2-set-bootflag

/usr/sbin/pam_timestamp_check
/usr/lib/polkit-1/polkit-agent-helper-1

[root@kvm8 ~]# 11 /usr/bin/passwd

-rwsr-xr-x. 1 root root 33600 Apr 7 2020 /usr/bin/passwd

\S

4. X B & Jusr PB4 SETGID M4 £

\S

-

[root@kvm8 ~]# find /usr -perm -2000

/usr/bin/write

/usr/libexec/openssh/ssh-keysign
/usr/libexec/utempter/utempter

[root@kvm8 ~]# 11 /usr/bin/write

-rwxr-sr-x. 1 root tty 21344 Apr 24 2020 /usr/bin/write

5. ¥ % Linux A% % SGID H#% :

\S

~

[root@kvm8 ~]# find / -perm -2000 2>/dev/null
/run/log/journal
/run/log/journal/23dc31d09bc35eadf7b3e127£22919fc
/usr/bin/write

/usr/libexec/openssh/ssh-keysign
/usr/libexec/utempter/utempter

/home/shared

6. ¥ Linux 244 ¥ SBIT B4 :

([root@kvm8 ~]# find / -perm -1000 2>/dev/null

/sys/fs/bpf

/dev/mqueue

/dev/shm

/tmp

/tmp/systemd-private-922af849fd5e4d4285a98af342213321-httpd.service-
CiR6sP/tmp

/tmp/systemd-private-922af849fd5e4d4285a98af342213321-chronyd. service-
EpvurN/tmp

/var/tmp

/var/tmp/systemd-private-922af849fd5e4d4285a98af342213321-chronyd.
service-QwbD1W/tmp

/var/tmp/systemd-private-922af849fd5e4d4285a98af342213321-httpd.service-
Fvgsvc/tmp

A
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19.5 FTH®RY

1. RAPKZE
(@) HAL TR B deyuB 945 %
(b) # s B 4 /root/findresults
(c) # &3 945 £ 4 8% /root/findresults B &k P
2. RFEFT R IEE
(a) 4% H %% /usr/share ¥ A# 1M ## % » £ %3] /root/find1
(b) # B 4% /usr/share -7~ 5M #45% » &% %| /root/find?2
(c) 3% B 4% /usr/share + -7 300k H K7 250k #4% % » ¥ & % /root/
find3
3. RAFTBMEE
(a) % A% Jetc/systemd B &4 664 945 % » £ 2| /root/find4
(b) RALTEBME4A SUID 4% » %3 /root/find5
(c) KALFB M4 SGID #9145 % » %3 /root/find6
(d) RALTBMEA SBIT 94 % » £ %3] /root/find7
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Chapter 20

Shell Script

20.1 #WF

1. 738 Shell Script
(@) XFN@TFREAAMAGLBAY — AL LA @ o
(b) #1 shell 895 #epT & 69— % TR X (program)J °
(c) #—% shell #93BERIEL T RAFH
(d) THRERAT, - ERb 2 RTHRESOF N5 ;
(e) shell script 4R M| ~ B ~ ficbk 3 48 5] B 5 T 248
() 1& A F ATl EEL shell REFAK o

2. Shell scripts #4TAAZ :

3. BitE#% % shell scripts?

(@) BHLERE TR © AGHRESHT THRRE » B4 RS @ e o
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it SHELL SCRIPT CHAPTER 20. SHELL SCRIPT

(b)

(c)
(d)

(e)
(H)

(9)

B AT RS TR T4 Linux A4 9IFH ( services ) K&/~ >
7 B % Jetc/init.d/ T » P74 6948 £48 % scripts °

B ANRE B AL . 5T R LERAE o

ML E 1L £¥ £ command line T8R4 48 4 o Hl4e : Jetc/
rc.d/rc.local 72 &) K4} o

M50 EAP R ¢ R IERE T L LFEA R IEF o

B e X rEPREAKE - L-FP A Unix Like £ @ 4% T A3 shell
script °

shell script £ —BRGHAGFRIE > B HEEL G REKR > AR
8 CPU BRE % -

4. Scripts # 5z & ¥4 :

(a)
(b)
(c)
(d)
(e)

20.2

WAMEHME SEE G ERA%IR

E AR [tab]l T EHEE ;

3% %) [Enter] 3% s HATHZITH S
—tTHABEKE o TUAER \[Enter] REAFE T —47 ;
i # EEEF 0 AW E R o

#47 shell script

1. §4F shell script * #l4= : newfind.sh * A& A A —47 find 454 » & B % /usr
AR 10M 8945 % -

|

[root@kvm8 ~]# vim newfind.sh
[root@kvm8 ~]# cat newfind.sh

find /usr/ -size +10M

2. B34 A sh & bash #4174 A& newfind.sh °

-

[root@kvm8 ~]# bash newfind.sh
/usr/1ib64/libicudata.so0.60.3
/usr/1ib64/ceph/libceph-common.so.0
/usr/1ib64/1ibmozjs-60.50.0.0.0
/usr/bin/podman
/usr/libexec/cni/dhcp
/usr/share/GeoIP/GeoLite2-City.mmdb
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an}

20.3. T#ATH

3. 235 2347 newfind.sh WAk » 5548 038 ho 2L T 047 B 1 B3 4T ©

1 r[root@kva ~]# ./newfind.sh

-bash: ./newfind.sh: Permission denied
3 || [root@kvm8 ~]# chmod +x ./newfind.sh
[root@kvm8 ~]# ./newfind.sh

5| /usr/1ib64/libicudata.s0.60.3
/usr/1ib64/ceph/libceph-common.so.0

7 || /usr/1ib64/1ibmozjs-60.s0.0.0.0
/usr/bin/podman

9 || /usr/libexec/cni/dhcp
/usr/share/GeoIP/GeoLite2-City.mmdb

~ _/

4. newfind.sh & T #HATH B EHE » HATLE R A » LR A linux Y XLF 5@
FA% A4 A /bin/bash #UATH A » e R E LM EFR X > 4 : python, curl
FWAR s L EFEIAT TG

5. M A8y % —4T IR A B L34 MR 09 F L4 A shebang (hashbang) » L% @
AT AELFREES TAZLEW ARG EFEE S T REHN HF
B ESPATIA

[root@kvm8 ~]# vim newfind.sh
2 || [root@kvm8 ~]# cat newfind.sh
#!/bin/bash
4 ||find /usr/ -size +10M

20.3 TIIATHE

1. THATHAE B & RALT R OHATHE RN » AEMAR LS LHATHIT » Z
AL N B IS R SRR IR A AT T 242 B 0 TR AR & PATH
AT PAT TR TAEAZE > ARG A HABRAKTHS

[root@kvm8 ~]# echo $PATH

2 || /usr/local/sbin: /usr/local/bin: /usr/sbin: /usr/bin:/root/bin
[root@kvm8 ~]# echo ${PATH}

4 || /usr/local/sbin: /usr/local/bin: /usr/sbin: /usr/bin:/root/bin

2. BAreg B4 A /root > B4kA A newfind.sh T #4745 » 2447 newfind.sh 47
ERAA—GS 0 REABPITH S > linux AL R G4 PATH €% 684588
P FRIES o
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[root@kvm8 ~]# pwd

/root

[root@kvm8 ~]# 11 newfind.sh

-rwxr-xr-x. 1 root root 34 Oct 29 15:15 newfind.sh
[root@kvm8 ~]# newfind.sh

-bash: newfind.sh: command not found

\S )

% AT R A H £ PATH % 835 2 09 B 4R 09 #ATHE > LA ARG & 548 7 7T

170 ABHH4E [root/newfind.sh A8 # %4 . /newfind.sh #F T4 » X+, %
T B ekt E o

10

12

14

LR E PR R P AT 4T newfind.sh ¢ LA A AL E R 3E 4 # PATH

Vs

[root@kvm8 ~]# /root/newfind.sh
/usr/1lib64/libicudata.so0.60.3
/usr/1ib64/ceph/libceph-common.so.0
/usr/1ib64/1ibmozjs-60.50.0.0.0
/usr/bin/podman
/usr/libexec/cni/dhcp
/usr/share/GeoIP/GeoLite2-City.mmdb
[root@kvm8 ~]# ./newfind.sh
/usr/1ib64/libicudata.so0.60.3
/usr/1ib64/ceph/libceph-common.so.0
/usr/1ib64/1ibmozjs-60.50.0.0.0
/usr/bin/podman
/usr/libexec/cni/dhcp
/usr/share/GeoIP/GeoLite2-City.mmdb

\S

EER- AR
& > 5] > 4 newfind.sh # £ Jusr/loca/bin B 4k » 37T AR 35 & #MATAEAL
B AT

r[root@kvm8 ~]# mv newfind.sh /usr/local/bin/
[root@kvm8 ~]# newfind.sh
/usr/1ib64/libicudata.so.60.3
/usr/1ib64/ceph/libceph-common.so.0
/usr/1ib64/1ibmozjs-60.50.0.0.0
/usr/bin/podman

/usr/libexec/cni/dhcp
/usr/share/GeoIP/GeoLite2-City.mmdb
[root@kvm8 ~]#

&
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20.4. * THITHIL CHAPTER 20. SHELL SCRIPT
20.4 * THATHE R 2

1. W RPATHECHE > RAEIITH R KOS BIRTF R > 2T £ P BN L
JAR AL A Jetc/bashre FAw A % o alias 34 & 4 /etc/bashrec 2 /etc/
profile f1E4# £ ssh B AA & £k » 2B A K @ M % gnome-terminal €
F I [etc/profile » PTA TR E{RMAL Jetc/profile °

1 || [root@kvm8 ~]# vim /etc/bashrc
[root@kvm8 ~]# tail -1 /etc/bashrc
3 ||alias gstat='/bin/ps -Ao pid,tt,user,fname,rsz’

2. T#HFHI [etc/bashrc > 7% gstat T A °

1 f[root@kva ~]# source /etc/bashrc

[root@kvm8 ~]# alias

3 ||alias cp='cp -i'

alias egrep='egrep --color=auto'

5| alias fgrep='fgrep --color=auto'

alias grep='grep ——color=auto'

7 |lalias 1.='ls -d .* --color=auto'

alias 11='ls -1 —--color=auto'

9 |lalias 1s='ls --color=auto'

alias mv='mv -i'

11 ||alias gstat='/bin/ps -Ao pid,tt,user,fname,rsz'
alias rm='rm -i'

13 ||alias which='alias | /usr/bin/which --tty-only --read-alias --show-dot

——show-tilde'
\. J

3. 2F#BIE qstat LFR o

1 || [root@kvm8 ~]# alias | grep gstat
alias gstat='/bin/ps -Ao pid,tt,user,fname,rsz'

4. BHPITAA °

[root@kvm8 ~]# gstat
2 PID TT USER COMMAND RSZ
17 root systemd 7452
4 27 root kthreadd 0
37 root ksoftirq 0
6 57 root kworker/ 0
6 7 root kworker/ 0
8 77 root migratio 0
8 7 root rcu_bh 0
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12|/ 12944 pts/0 root ps 1276

10 M 97 root rcuob/0 0

5. 1i—Ax A P deyul ° —4& T A#4T gstat » BRGBER TG —4% o

([root@kvm8 ~]# su - deyul
2 ||Last login: Sun Aug 9 07:42:07 CST 2015 on pts/0
[deyul@kvm8 ~]1$ gstat

4 PID TT USER COMMAND RSZ
17 root systemd 7452
§) 27 root kthreadd 0
37 root ksoftirq 0
8 57 root kworker/ 0
6 7 root kworker/ 0
10 77 root migratio 0
8 7 root rcu_bh 0
12 97 root rcuob/0 0
141/ 12973 pts/0 deyul ps 1280

6. & deyul °

[deyul@kvm8 ~]$ exit
logout

20.5 FTH&Y

1. Emr K newfind.sh

(a) %—47 shebang B4R EF S 154
(b) newfind.sh A7 A AT #4T
(c) & B4k fusr F -7 300k B K# 250k #94% £ » & % 2] /root/newfind.txt
(d) & newfind.sh # %] PATH $4& 7T A& 2] 89 Jusr/local/bin B & » EFTAH
AT VAT ] 48 5 B A RE T 4T o
2. Wk newfindl.sh &4 T B HAg £

(a) % —47 shebang E41& At HFEHK S
(b) WAREEUAT =474
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i. ALK P BME AL SUID 894 £
ii. KALKFBHES SGID 8945 %
ili. AL T B M4 SBIT 8945 %

(c) 4& newfind1.sh # %] PATH #%4& T A48 %] 49 Jusr/bin B4k > EATA AT
VAT R 38 € B AL 3K 7T AT ©
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Chapter 21

% RIT LR

21.1 HREHRE

1. BREEAs R o HAE 4

.bz2 bzip2 B X R4 694 £

.gZ gzip R4

XZ xz ARG G4

tar tar B XA RAT L8 T > AARE ;
.tar.bz2 tar . XAT L8948 £ - B8 bzip2 BRE
tar.gz (.tgz) tar XAt @K - LE@ gzip B4
tar.xz tar B XAT LB E - 88 xz B -

2. bzip2,bzcat : ¥A bzcat E#EFI.D

p
[root@dywHome2 test]# bzip2 [-d] filename

2| H%
-d : R RR 4

4 || [root@dywHome2 test]# bzcat filename.bz2

6 || #Hb] :

[dywang@dywOffice tmpl$ bzip2 -z test.txt

8 || [dywang@dywOffice tmpl$ bzcat test.txt.bz2
echo Hello Latex!

10 || [dywang@dywOffice tmpl$ bzip2 -d test.txt.bz2

3. gzip,zcat : ¥A zcat A#FR.gz BREHEZAZ o

N[root@dywHomeQ test]# gzip [-d] filename
5%
-d : R R 4

168




4| -# --fast --best:# AT > —-fast &£ 1 BRERE KK ; —-best £ 9 KMER
MErk o TARRAE 6 °
[root@dywHome2 test]# zcat filename.gz

#4009
8 || [dywang@dywOffice tmpl$ gzip test.txt
[dywang@dywOffice tmpl$ zcat test.txt.gz
10 || echo Hello Latex!
[dywang@dywOffice tmpl$ gzip -d test.txt.gz
12 || [dywang@dywOffice tmpl$ gzip -9 test.txt

\8

21.2 #HEHRERTE

1. tar &4 i%7E

[root@llnux ~1# tar [-cxtzjvfpPN] 4% RS EEE . ...
2| %

-c I 1M84T &4 R (create)

4-x :BR—EiITeKER

-t  E&F tarfile AMIE R 5 (c/x/t FTRFHFALE )
6|-z :FBMA gzip B4 ;

-j : FE§A bzip2 B4 ;

81-3 :FREA xz BRE ;

v RENBREFBEREE

10(-f :fERAEL £ f IKEZHPHAEL |

p HREBEORRIEME (BEXTREMENERE)
12||-p  : REGBHBAEL

-N R @3 B (yyyy/mn/dd) B £ 4 AT &

14 || -—exclude FILE : $EFfk FILE o
S J

2. 48 E txt 4T &5 txt.tar

{[root@dyw()ffice tmpl# tar -cvf txt.tar txt J

. MR Jetc BET 894 R 23047 &5 /tmp/etc.tar

" 1
1 || [root@dywOffice tmpl# tar —cvf /tmp/etc.tar /etc <== {2476, > R4
[root@dywOffice tmpl# tar -zcvf /tmp/etc.tar.gz /etc <== 4T &% » ¥, gzip

JR 4
3 H [root@dywOffice tmpl# tar —jcvf /tmp/etc.tar.bz2 /etc <== T L& » X ‘
bzip2 R4
H [root@dywOffice tmpl# tar -Jcvf /tmp/etc.tar.xz /etc <= = IT8E > XA xz
R4

)
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4. £ H /tmp/etc.tar.gz ¥ E N A LG R ?

{iroot@dywOffice tmpl# tar -ztvf /tmp/etc.tar.gz J

5. # /tmp/etc.tar.gz 1% £ BB 4

1 {iroot@dywOffice tmpl# tar -zxvf /tmp/etc.tar.gz J

6. R4 /tmp/etc.tar.gz A& etc/passwd #F H

1 {iroot@dywOffice tmpl# tar -zxvf /tmp/etc.tar.gz etc/passwd J

7. # /home/csie/testdir A & AT A4 Z B (AT LR %) » LRG LB HBIE

1 {iroot@dywOffice tmpl# tar -zcvPf testdir.tar.gz /home/csie/testdir J

8. #F Jetc/ NEIPT A ¥ E ity » R AG LAER

1 {iroot@dywOffice tmpl# tar -zcvpf /tmp/etc.tar.gz /etc J

9. % /home & ¥ » 1 2007/11/30 #6948 £ 4 ity

1 {iroot@dywOffice tmpl# tar -N '2007/11/30' -zcvf home.tar.gz /home J

10. #4 /home ° 21 % /home/csie/tmp

1‘{[root@dyw0ffice tmp]# tar -zcvf home.tar.gz /home --exclude /home/csie/J
tmp

21.3 FTH&Y

1. # %18 Jusr/local (¥ % % tzdir % %) B ¥MBIT LR E AL TIEE ¢
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(a) B4 7 X gzip ° & MAE L [root/tzfile.tgz °
(b) R %7 X bzip2 ° % mig £ /root/tzfile.tar.bz2 °
(c) B4 7 A xz° % mis % [root/tzfile.tar.xz °

2. FARFATORGHEHHERAT » EARATHEONE » AAFHRFRGEHAAE ?

(a) /root/tzfile.tgz &4 %R ¥ @ 3| /root/tzfile.tgz.t °
(b) /root/tzfile.tar.bz2 & & 4% R & & 3| /root/tzfile.tar.bz2.t °
(c) /root/tzfile.tar.xz & & &% £ & 3| /root/tzfile.tar.xz.t °

3. IREAT 6 0 BA M ST REL T R 2

(a) & B4 /root/mytar.gz

(b) ¥#: T4k B 42| /root/mytar.gz
(c) &4t &R % [root/tzfile.tgz

(d) # = B4 /root/mytar.bz

(e) T4k A 43| /root/mytar.bz
(f) MiT &R % [root/tzfile.tar.bz2
(g) # = A% [root/mytar.xz

(h) 7#: T4k B 4 %] /root/mytar.xz

(1) f&4T &R % [root/tzfile.tar.xz
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Chapter 22

Podman i/

22.1 WF

1. Pod Manager tool (podman) & —18 kR &) % & 4 T & » RHEL/CentOS
8 A2 » &l podman ¥ docker daemon °

2. Podman & #t$2 Docker FF #4841 2 4 > 12 podman & &5 A £ dae-
mon 5 » @ BT AL AH root HE R HIRTEE -

3. Podman T A & =& 47447 4 OCI (Open Container Initiative) #. #.49

TR B

4. Podman &4 7 —1f832 Docker # % 84 4177754 L % ® Docker #:1% o

22.2 Podman %%

1. CentOS 8 repository A% podman £# » T A#H A dnf 2K °

1 [[root@kva ~]# dnf install -y podman J

22.3 Podman #4%

1. podman -help &7 #8135

1 &iroot@kva ~]# podman --help J
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22.3. PODMAN 4 CHAPTER 22. PODMAN ##

2. podman # /X TAB 4 » 427 podman T A 844 o

r[root@kva ~]# podman [TAB] [TAB]

attach exec info network m top
auto-update export inspect pause rmi umount
build generate kill play run unmount
commit healthcheck 1load pod save unpause
container help login port search untag
cp history logout ps start varlink
create image logs pull stats version
diff images manifest push stop volume
events import mount restart tag wait

~ J

3. podman B4 £ALE T g A ~help &AM B » B4 pull 44 ©

10

12

14

16

18

20

22

24

26

28

30

~
[root@kvm8 ~]# podman pull --help
Pull an image from a registry

Description:
Pulls an image from a registry and stores it locally.

An image can be pulled by tag or digest. If a tag is not specified,
the image with the 'latest' tag is pulled.

Usage:
podman pull [flags] IMAGE

Examples:
podman pull imageName
podman pull fedora:latest

Flags:
--all-tags All tagged images in the repository will
be pulled
-—authfile string Path of the authentication file.
Use REGISTRY_AUTH_FILE environment
variable to override
--cert-dir Pathname Pathname of a directory containing TLS
certificates and keys
-—creds Credentials Credentials (USERNAME:PASSWORD) to
use for authenticating to a registry
-—disable-content—trust This is a Docker specific option and is
a NOOP
-—override-arch ARCH Use ARCH instead of the architecture
of the machine for choosing images
--override-os 0S Use 0S instead of the running 0S for
choosing images
-q, ——quiet Suppress output information when pulling
images
-—tls-verify Require HTTPS and verify certificates
when contacting registries (default true
)
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(S

22.4 Registry %%

s8R

1. ®% % podman # °> podman T X # F & £69 images £ & HE X » R4t
images % server & registry °

2. podman # /etc/containers/registries.conf 3% % 4% ik T % F 4 registries
(a) [registries.search] # & & # #) registries: @ 3% A reg-
istry.access.redhat.com, registry.redhat.io, dockerio = 18 13
JRZE o
(b) [registries.insecure] X E &G http AR 44 »F & 2K
server 7| 2| ¥ 4£38F » #l4e registries = ['registry.server'] °

r[deyu5©kvm8 ~1$ egrep -v '“(#| [$)' /etc/containers/registries.conf

2 || [registries.search]

registries = ['registry.access.redhat.com', 'registry.redhat.io',
docker.io']

4 || [registries.insecure]

registries = []

6 || [registries.block]

registries = []

NS

3. A##t dyw linux 4 F A4 % 1t image » &% registry server » T # % #
registry.csie.cyut.edu.tw » 2424t https 124 » B & ZRIRBHEN o

=

4. vA deyub RILE A kvm8 » TEEE A su &k su - Wik F iy 0 TR /XA

systemctl --user °

1 || [root@kvm8 ~]# ssh deyub5@kvm8

deyub@kvm8's password:
3 ||Last login: Thu Dec 10 21:42:54 2020 from 192.168.122.1

5. — A P& TR ALTAR registry A2 > THLAACRBGTHEL
K EAE ~/.config/containers/registries.conf * A T unqualified-search-
registries 4§ 1% 1 A #89 registry > E£3XE T AE R R A6 http &4 -
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1 || [deyub@kvm8 ~]$ cat ~/.config/containers/registries.conf
unqualified-search-registries = ['registry.csie.cyut.edu.tw']

[[registry]]

5 || location = "registry.csie.cyut.edu.tw"
insecure = true

7 || blocked = false

- _J/
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*Podman Registry &%

23.1 ®E Registry

1. podman T4 & T & T A4 images M A X % » K8 & & E —18 image reg-
istry server » #4t podman T # image f » FAEXGHE o

2. registry # # B %k /opt/registry » /& 3t B 4 T # < auth, certs, data =
82X B & > auth #% #4323 ] htpasswd 4% ° certs % # 2% &% » data #% #
images °

1 {Iroot@registry ~]# mkdir -p /opt/registry/{auth,certs,data} J

3. 1% htpasswd L £ &4 A3 registry A1 & » &0 P HRENEZ » Kbk
% admin > % #H B XXXXXX ©
(@) EE Db : G SR REEAH -
(b) i#78 B : %M berypt m & %4 o
(c) BHAc: AAKZE -

1 {[Ioot@registry ~1# htpasswd -bBc /opt/registry/auth/htpasswd admin
XXXXKX

Adding password for user admin

4. 4 TLS &4%#% > £+ CN £33 % A registry host # %44 o

[root@registry ~]# openssl req -newkey rsa:4096 -nodes -sha256 \
-keyout /opt/registry/certs/domain.key -x509 -days 100 \
-out /opt/registry/certs/domain.crt \

2
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4 || -subj '/C=TW/ST=Taiwan/L=CYUT/0=CSIE/CN=registry.csie.cyut.edu.tw'
Generating a RSA private key
6 ... .++++

5. A& &4 A https & % > client /AR FE 4 A4 > AF| registry host &
% client AKX » FIAMETH LI BT HHE & o

1 || [root@registry ~1# cp /opt/registry/certs/domain.crt /etc/pki/ca-trust/
source/anchors/

6. FHIZILEBFE -

1 [ﬁroot@registry ~]# update-ca-trust J

7. EASIEEEFE 5 registry.csie.cyut.edu.tw LHEALEFEF o

1 || [root@registry ~]# trust list | grep csie.cyut
label: registry.csie.cyut.edu.tw

23.2 %R Registry
1. docker.io/library/registry =& —18 T vA4% % images % registry » T # i 2%
¥ 4% B myregistry 8 % %

2. 1% A host 443 port £ &% %4 5000 port » B F Bk % AHE o

~

[root@registry ~]# podman run --name registryO \

2 || -p 443:5000 \

-v /opt/registry/data:/var/lib/registry:z \

4 ||-v /opt/registry/auth:/auth:z \

-e "REGISTRY_AUTH=htpasswd" \

6 || —e "REGISTRY_AUTH_HTPASSWD_REALM=Registry Realm" \
-e REGISTRY_AUTH_HTPASSWD_PATH=/auth/htpasswd \

8| -v /opt/registry/certs:/certs:z \

-e "REGISTRY HTTP_TLS CERTIFICATE=/certs/domain.crt" \
10 || —e "REGISTRY_HTTP_TLS_KEY=/certs/domain.key" \

-e REGISTRY_COMPATIBILITY_SCHEMA1_ENABLED=true \
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12 &fd docker.io/library/registry:latest J

3. % host 443 port & & %4 5000 port » /2R & R EDF ©

[root@registry ~]# podman run --name registryl \

2 | -p 443:5000 \

-v /opt/registry/data:/var/lib/registry:z \

4 ||-v /opt/registry/auth:/auth:z \

-v /opt/registry/certs:/certs:z \

6 || —e "REGISTRY_HTTP_TLS CERTIFICATE=/certs/domain.crt" \
-e "REGISTRY_HTTP_TLS_KEY=/certs/domain.key" \

8 || —e REGISTRY_COMPATIBILITY_SCHEMA1_ ENABLED=true \

-d docker.io/library/registry:latest

~ _J/

4. SRR ERE BT eE 8 registry » host 80 port £ &% % 4 5000 port °

1 || [root@registry ~]# podman run --name registry2 \
-p 80:5000 \
3| -v /opt/registry/data:/var/lib/registry:z \
—-e REGISTRY_COMPATIBILITY_SCHEMA1_ENABLED=true \
5 || -4 docker.io/library/registry:latest

5. B K& 2 http & https A ©

1 || [root@registry ~]# firewall-cmd --permanent --add-service=http --add-
service=https
success
3 || [root@registry ~]# firewall-cmd --reload
success

23.3 _L1% Image % Registry

1. 24 registry °* &% images * ®J&EF A F £BFHFIK o

[root@registry ~]# curl https://registry.csie.cyut.edu.tw/v2/_catalog
2 || {"errors": [{"code": "UNAUTHORIZED", "message" : "authentication required","
detail":
[{"Type":"registry","Class":"","Name": "catalog","Action":"*"}]1}]1}
4 || podman login -uadmin -pxxxxxx https://registry.csie.cyut.edu.tw
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2. 1 A &3 admin &7 registry.csie.cyut.edu.tw * repositories ¥ & A 4T
9 image °

1 || [root@registry ~]1# curl -u admin:xxxxxx https://registry.csie.cyut.edu.
tw/v2/_catalog
{"repositories": [1}

3. T # docker.io/library/hello-world °

([root@registry ~]# podman pull docker.io/library/hello-world

2 || Trying to pull docker.io/library/hello-world...

Getting image source signatures

4 || Copying blob 0e03bdcc26d7 [ 1 0.0p
/ 0.0b

Copying config bf756fblae done

6 || Writing manifest to image destination

Storing signatures

8 || bf756fblae65adf866bd8c456593cd24beb6a0a061dedf42b26a993176745f6b
\

4. &K% images »© ## docker.io/library/hello-world °

r[root@registry ~]# podman images
2 || REPOSITORY TAG IMAGE ID CREATED SIZE
docker.io/library/registry latest 2d4f4b5309b1 5 months ago 26.8
MB
4 || docker.io/library/hello-world latest bf756fblae65 11 months ago 20
kB
\S

5. B A https://registry.csie.cyut.edu.tw

[root@registry ~]# podman login -uadmin -pxxxxxx https://registry.csie.
cyut.edu.tw
2 ||Login Succeeded!

6. £ & K 3 3 # dockerio/ library/ hello-world 2| https:// reg-
istry.csie.cyut.edu.tw » B4 % & hello °

[root@registry ~]# podman push hello-world registry.csie.cyut.edu.tw/
hello
2 | Getting image source signatures
Copying blob 9c27e219663c done
4 || Copying config bf756fblae done
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Writing manifest to image destination
6 || Storing signatures

7. B %7 registry.csie.cyut.edu.tw » repositories ¥ ##. hello 4 image °

[root@registry ~]# curl -u admin:xxxxxx https://registry.csie.cyut.edu.
tw/v2/_catalog
2 || {"repositories": ["hello"]}

8. T # docker.io/voxxit/rsyslog °

r[root@registry ~]# podman pull docker.io/voxxit/rsyslog
2 || Trying to pull docker.io/voxxit/rsyslog. ..

Getting image source signatures

4 || Copying blob leae7a7426b0 done

Copying blob e6£f9ca2051f done

6 || Copying blob 0Odblllab9ef6 done

Copying blob d97f592f5ele done

8 || Copying config 841laledd4 done

Writing manifest to image destination

10 || Storing signatures
8411aledd4bb97aeaebbf9124cb00c66££577ae68848e50704€9157263127aeb

\. J

9. &7 A% images » %3, docker.io/voxxit/rsyslog °

p
1 || [root@registry ~]# podman images
REPOSITORY TAG IMAGE ID CREATED SIZE
3 || docker.io/library/registry latest 2d4f4b5309b1 5 months ago 26.8
MB
docker.io/library/hello-world latest bf756fblae65 11 months ago 20
kB
5 || docker.io/voxxit/rsyslog latest 841laledd4bb 2 years ago 20
MB
- /)

10. £ % X # % &  dockerio/ voxxit/ rsyslog %! https:// reg-
istry.csie.cyut.edu.tw » B4 % & rsyslog °

1 || [root@registry ~]# podman push rsyslog registry.csie.cyut.edu.tw/rsyslog
Getting image source signatures
3 || Copying blob 22f£8195a9d5 done
Copying blob c9e8b5c053a2 done
5 || Copying blob 36da72a6f23e done
Copying blob 9bc4ee67fdda done
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7 || Copying config 841laledd4
Writing manifest to image
9 || Storing signatures

done
destination

11. & &7 registry.csie.cyut.edu.tw » repositories ¥ % 7 hello * A& rsys-

log -

1 || [root@registry ~]1# curl -u admin:xxxxxx https://registry.csie.cyut.edu.

tw/v2/_catalog

{"repositories": ["hello","rsyslog"]}

12. k1% K335 49 localhost/dywrsyslog %] https://registry.csie.cyut.edu.tw °

H4 % B dywrsyslog °

edu.tw/dywrsyslog

[root@registry ~]# podman push localhost/dywrsyslog registry.csie.cyut.

2 || Getting image source signatures

Copying blob 16759751abl7
4 || Copying blob 22ff8195a9d5
Copying blob 9bc4eeb67fdda
6 || Copying blob c9e8b5c053a2
Copying blob 36da72a6f23e
8 || Copying config ced4e2bdc8a
Writing manifest to image

10

done

skipped:
skipped:
skipped:
skipped:
done

destination

already exists
already exists
already exists
already exists

Storing signatures
NS

23.4 * ##& Image

1. 42/ image docker.io/voxxit/rsyslog * &% % & myrsyslog °

[root@registry ~]# podman
rsyslog

run -d --name myrsyslog docker.io/voxxit/

2 || 73a6e9dcd4bld5a826d7c45eb84a01a2a7929b6656a70126ad40abaecdd4d00773

» myrsyslog & EF o

[root@registry ~]# podman ps

2 || CONTAINER ID IMAGE
NAMES
52020091237a

COMMAND

../registry /etc/.regis...

CREATED STATUS PORTS

4m... Up 21 h..

0.0.0.0:80->5000/tcp registry80
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4 || 73a6e9dc4bdb . ./rsyslog 17 s... Up 17 s..
myrsyslog

bd408d2ca881 ../registry /etc/.regis... 4 m... Up 21 h..
0.0.0.0:443->5000/tcp registry

o2

3. ¥z podman exec 1% Al & % myrsyslog * #4T /bin/bash #4F Z % X shell °

1 || [root@registry ~]1# podman exec -it myrsyslog /bin/bash
bash-4.4#

4. EXNZEE myrsyslog % » BATA T2 :

(a) £ /root/.bashrc #e A shell & =% % PS1 %< °

bash-4.4# vi /root/.bashrc
bash-4.4# cat /root/.bashrc
PS1="[\u@\h \WI\\$ "

2

(b) # = B 4% /var/log/journal/csie.cyut.log * i % /etc/rsyslog.conf s 3%
s local3 4T & 4 8930 8 » 4R 324k %] /var/log/journal/csie.cyut.log °

1 || bash-4.4# mkdir /var/log/journal
bash-4.4# vi /etc/rsyslog.conf
3 || bash-4.4# grep local3 /etc/rsyslog.conf
local3.* /var/log/journal/csie.cyut.log

(c) & #H & % myrsyslog e

bash-4.4# exit
2 || exit

5. B A% 2% % myrsyslog 8 rsyslog 3% ® # /etc/rsyslog.conf » s4/8 & 24 %
E -

[root@registry ~]# podman restart myrsyslog
2 || 73a6e9dc4b45a826d7c45eb84a01a2a7929b6656a70126ad40abaecdd4d00773

AN
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23.5 *commit i Image

1. 15 @ 89 £ & myrsyslog > # s 1F 4 dywang > % # dywrsyslog # #f
image °

dywrsyslog
ce4e2bdc8a208d26e9e3a9794bf9359e2bfelcd76b2d5dcb8f57ee5594738694

[root@registry ~]# podman commit -q —-author "dywang" 73a6e9dc4b4db
2

2. &H#HEY image dywrsyslog °

localhost/dywrsyslog latest ced4e2bdc8a20 11 seconds ago 20

[root@registry ~]# podman images | grep dyw
2
MB

23.6 & A Registry
1. R3#H Regitry » WRETEF Z K% 69 hitp server » A # £ L registry T
# rsyslog image 15 % - £ :
2. # registry T # dywrsyslog image #1535 o X :
(a) 1% M 3k root 3% deyub
(b) %% %4 mylog
(c) &% % % container-mylog # systemd W% > Btk 8 95 % o
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Images THE L

24.1 B A#F

1. %A ssh B A deyub@kvma8 » ssh 2 su #&& 7 X - F > F a8 A su & su -
W gty » R #&IEHAT systemctl --user °

[root@kvm8 ~]# ssh deyubOkvm8
2 || deyub@kvm8's password:
Last login: Thu Dec 10 21:42:54 2020 from 192.168.122.1

2. *podman search #3) registry.csie.cyut.edu.tw A7 4 images, B 5% reg-
istry %% & B0 %R - FT LS AR o

1 || [deyub@kvm8 ~]$ podman search registry.csie.cyut.edu.tw/
ERRO[0000] error getting search results from v2 endpoint
3 || "registry.csie.cyut.edu.tw":
unable to retrieve auth token: invalid username/password:
5 ||unauthorized: authentication required

3. *podman ** admin & A registry.csie.cyut.edu.tw °

1 || [deyub@kvm8 ~]$ podman login -uadmin -pxxxxxx https://registry.csie.cyut
.edu.tw
Login Succeeded!

4. podman search # &3 rsyslog ® 4 2| registry.csie.cyut.edu.tw % & {&
images °
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[deyub@kvm8 ~]$ podman search rsyslog

2 || INDEX NAME DESCRIPTION STARS OFFICIAL AUTOMATED
edu.tw re...edu.tw/rsyslog 0

4| edu.tw re...edu.tw/dywrsyslog 0

24.2 T# Images

1. # registry.csie.cyut.edu.tw T # rsyslog A dywrsyslog ®1& images °

~
[deyu5@kvm8 ~]$ podman pull registry.csie.cyut.edu.tw/rsyslog
2 || Trying to pull registry.csie.cyut.edu.tw/rsyslog...Getting image source

signatures
Copying blob e36a18df25d4: 2.04 MiB / 2.04 MiB
L 1 5s
4 || Copying blob 5bbc26867c5f: 1.98 MiB / 1.98 MiB
1 5s
Copying blob 864ad45e3300: 2.97 MiB / 2.97 MiB
L 1 5s
6 || Copying blob 68a85f8eal6b: 815 B / 815 B
L 1 5s
Copying config 841laledd4bb: 3.89 KiB / 3.89 KiB
L === 1 0Os

8 ||Writing manifest to image destination
Storing signatures

10
8411aledd4bb97aeaebbf9124cb00c66££577ae68848e50704€9157263127aeb
12
[deyub@kvm8 ~]$ podman pull dywrsyslog

14 || Trying to pull registry.csie.cyut.edu.tw/dywrsyslog. ..

Getting image source signatures

16 || Copying blob 5d3ef8f14a83 done

Copying blob 68a85f8eal6b done

18 || Copying blob e36a18df25d4 done

Copying blob 5bbc26867c5f done

20 || Copying blob 864ad45e3300 done

Copying config ced4e2bdc8a done

22 ||Writing manifest to image destination

Storing signatures

24 || ce4e2bdc8a208d26e9e3a9794bf9359e2bfelcd76b2d5dcb8f57ee5594738694

- _J

2. &3] images °

[deyub@kvm8 ~]$ podman images

2 || REPOSITORY TAG IMAGE ID CREATED SIZE
re...tw/dywrsyslog latest ce4e2bdc8a20 Less than a second ago 20 MB
4 ||re...tw/rsyslog latest 841laledd4bb 2 years ago 20 MB
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24.3 build 23 Image

1. * feit 69 R4 image R 2152089 A Z1& Dockerfile 7% G AH K » ATH T
1% A registry.csie.cyut.edu.tw/rsyslog image % # /etc/rsyslog.conf 3% i
—47 » # locald.* #3R 8324 3] /var/log/journal/podmanfile.log °

[deyub@kvm4 ~]# vim Podmanfile

2 || [deyub@kvm4 ~]# cat Podmanfile

FROM registry.csie.cyut.edu.tw/rsyslog
4 ||MAINTAINER dywang@csie.cyut.edu.tw

6 || RUN echo 'local4.* /var/log/journal/podmanfile.log' >> /etc/rsyslog.
conf

NS

2. * 1% Al K3k 69 Podmanfile 2 5% & pmrsyslog # image °

-

[deyub@kvm4 ~]$ podman build --tag=pmrsyslog --file Podmanfile

2 || STEP 1/3: FROM registry.csie.cyut.edu.tw/rsyslog

STEP 2/3: MAINTAINER dywang@csie.cyut.edu.tw

4 || -—> Using cache 54
£5812ec2ab9f41288c5£32d648b938556489£89dal12ff4af2541947e3cbd4c

—-—-> b4f5812ec2a

6 || STEP 3/3: RUN echo 'local4.x* /var/log/journal/podmanfile.log' >> /
etc/rsyslog. conf

--> Using cache 9
£e0c3653d3£6b0e7d83ab95939c3abb9885b5068d03097beb2£443857982d9b

8 || COMMIT pmrsyslog

-—> 9fe0c3653d3

10 || Successfully tagged localhost/pmrsyslog:latest

Successfully tagged localhost/myrsyslog:latest

12 || 9£e0c3653d3£6b0e7d83ab95939c3abb9885b5068d03097beb2£443857982d9b

\. J

3. #& Az URL # Podmanfile & = % & myrsyslog # image °

[deyub@kvm4 ~]$ podman build --tag=myrsyslog \

2 |http://dywang.csie.cyut.edu.tw/materials/Podmanfile

STEP 1/3: FROM registry.csie.cyut.edu.tw/rsyslog

4 || Trying to pull registry.csie.cyut.edu.tw/rsyslog:latest...
Getting image source signatures

6 || Copying blob 8104e5e36684 done

Copying blob bc8ac9851443 done
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8 || Copying blob 745celc08bfe done

Copying blob 718cd6a65a88 done

10 || Copying config 841laledd4 done

Writing manifest to image destination

12 || Storing signatures

STEP 2/3: MAINTAINER dywang@csie.cyut.edu.tw

14 || --> 54f5812ec2a

STEP 3/3: RUN echo 'local4d.x /var/log/journal/podmanfile.log' >> /
etc/rsyslog.conf

16 || COMMIT myrsyslog

-—> 9fe0c3653d3

18 || Successfully tagged localhost/myrsyslog:latest

9fe0c3653d3£6b0e7d83ab95939c3abb9885b5068d03097beb2£443857982d9b

\. J

4. %£7) images * A¥ir & 5 T pmrsyslog A myrsyslog # 18 images °

1 r[deyuS@kvm4 ~]$ podman images
REPOSITORY TAG IMAGE ID CREATED
SIZE
3 || localhost/pmrsyslog latest 9fe0c3653d3f 21 minutes ago 20
MB
localhost/myrsyslog latest 9fe0c3653d3f 21 minutes ago 20
MB
\ J

24.4 FTHRY

1. YA deyub &%/ Ak & 2 AT podmaan %% images °

(a) T # registry.csie.cyut.edu.tw # dywrsyslog °

(b) 1% M i£ 3% 8 Podmanfile » &ML & » #5 % & prsyslog (£ 4 &
#) % image °

(c) &7 images * #3& dywrsyslog & prsyslog & & & % ?
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Chapter 25

Mi%%ER Podman &8

25.1 *Systemd X# %S

EI-=A

1. podman 4% image dywrsyslog * &2 —1f8.% mylog BL#H F#HATHE E o

839bc31c9b83361328c7c0cd71283552d45a6e275d7b83bf09b37cldedc7cccl

L[deyuS@kvm8 ~]$ podman create --name mylog dywrsyslog J
2

2. 245 % mylog 2% > KA Created * RAERATTE o

[deyub@kvm8 ~]$ podman ps -a --format "{{.ID}} {{.Image}} {{.Statusl}}
{{.Names}}"
2 || 85b5a03a3f13 docker.io/eboraas/apache-php:latest Up 5 hours ago web
384ce2ad0d31 docker.io/library/mariadb:latest Up 5 hours ago mdb
4 | 839bc31c9b83 registry.csie.cyut.edu.tw/dywrsyslog:latest Created mylog

3. B RFFHZAEH A B . .config/systemd/user/ » i¥n4k TAE B 45|34 B 4k o

[deyub@kvm8 ~]$ cd .config/systemd/user/

[[deyuS@kvm8 ~]1$ mkdir -p .config/systemd/user/ J
2

=4

4. podman % % £ mylog & £ R % 689 R T 4> —-files £ A I F M
container-mylog.service °

{ideyuS@kva user]$ podman generate systemd --name mylog --files J

5. &% # 4% container-mylog.service °
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F# /% PODMAN % &

1 || [deyub@kvm8 user]$ cat container-mylog.service
# container-mylog.service

3 || # autogenerated by Podman 3.2.3

# Fri Nov 12 15:31:40 CST 2021

[Unit]

7 || Description=Podman container-mylog.service
Documentation=man:podman-generate-systemd(1)
9 || Wants=network.target
After=network-online.target

11 || RequiresMountsFor=/run/user/1000/containers

13 || [Service]

Environment=PODMAN_SYSTEMD_UNIT=Yn

15 ||Restart=on-failure

TimeoutStopSec=70

17 || ExecStart=/usr/bin/podman start mylog
ExecStop=/usr/bin/podman stop -t 10 mylog

19 || ExecStopPost=/usr/bin/podman stop -t 10 mylog

conmon.pid
21 || Type=forking

23 || [Installl

WantedBy=multi-user.target default.target
\

PIDFile=/run/user/1000/containers/overlay-containers/..../userdata/

6. ZTHHRAIRFF o

[[deyuS@kva ~]$ systemctl --user daemon-reload

7. FE KM #A P container-mylog M5 0 BILE £ o

/container-mylog.service

container-mylog.service

NS

1 || [deyub@kvm8 ~]$ systemctl --user enable --now container-mylog.service
Created symlink /home/deyub/.config/systemd/user/multi-user.target.wants

3| = /home/deyub/.config/systemd/user/container-mylog.service.
Created symlink /home/deyub/.config/systemd/user/default.target.wants/

5 ||+ /home/deyub/.config/systemd/user/container-mylog.service.

8. &7 container-mylog MR A& » mRZy & E o

1 || [deyub@kvm8 user]$ systemctl --user status container-mylog.service
container-mylog.service - Podman container-mylog.service
3 Loaded: loaded (/home/deyub/.config/systemd/user/container-mylog.

service; en>
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Active: active (running) since Fri 2021-11-12 15:33:31 CST; 38s ago

5 Docs: man:podman-generate-systemd(1)

Process: 15102 ExecStart=/usr/bin/podman start mylog (code=exited,
status=0/S8>

7| Main PID: 15119 (conmon)
CGroup: /user.slice/user-1000.slice/user@1000.service/container-mylog

.service

9 15113 /usr/bin/fuse-overlayfs -o ,lowerdir=/home/deyub/.
local/shar>
15115 /usr/bin/slirp4netns --disable-host-loopback --mtu
=65520 --e>
11 15119 /usr/bin/conmon --api-version 1 -c 839
bc31c9b83361328c7cOcd7>
839

bc31c9b83361328c7c0cd71283552d45a6e275d7b83bf09b37cldedc7cgcl

13 15129 rsyslogd -n

9. podman &= #£KE > mylog R4 o

1 || [deyub@kvm8 user]$ podman ps --format "{{.Names}} {{.Image}} {{.Status}}
web docker.io/eboraas/apache-php:latest Up 5 hours ago

3 ||mdb docker.io/library/mariadb:latest Up 5 hours ago
mylog registry.csie.cyut.edu.tw/dywrsyslog:latest Up About a minute ago

10. A#3% container-mylog MR & &34 T HEED) o

[deyub@kvm8 ~]$ systemctl --user is-enabled container-mylog.service
enabled

2

11. A £y systemd & &£ £F A deyub % ° £+ § /4% container-mylog /R# °
% EETMMETEH LA AN deyub » A4 %H container-mylog @ B sk A 4%
4] systemd BAE EA 4 loginctl > 208 THPRGEOGRE 1 ARG EX
DEAHERAPARAPFERE > RAAER P ERZRIFENS > deyud FAK

B OGKEE o

{IdeyuS@kva user]$ loginctl enable-linger deyub J

12. deyub XA HFE K ERL » &5 fvar/lib/systemd/linger/deyub # °
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1 || [deyub@kvm8 user]$ 11 /var/lib/systemd/linger
total O
3 || -rw-r-—-r--. 1 root root O Nov 12 15:36 deyub

25.2 * MHREE

1. X AT& %4 container-mylog.service /R#5 » A A #M 4 host L& B 4k o 234,
ZEAB | host L&y B 43| container mylog * % 4451k container-mylog
MR > EMIBEE > EHENSE o

2. BUH M #%24 container-mylog MRF > A& E4FA o

1 f[deyuS@kva user]$ systemctl --user disable --now container-mylog.
service

Removed /home/deyub/.config/systemd/user/multi-user.target.wants/
container-mylog.service.

3 || Removed /home/deyub/.config/systemd/user/default.target.wants/container-

mylog.service.

/)

3. #®# %% & mylog e

1 || [deyu5@kvm8 user]$ podman rm mylog -f
839bc31c9b83361328c7c0cd71283552d45a6e275d7b83bf09b37cldedc7cccl

25.3 ESHUBRBEFEH
1. X A& container-mylog.service R#% » A A #t# host L9 A% -

2. BABE host Loy BER3 5 & - i 2 R B 849 B 4% container_journal °

&ideyuS@kva ~]$ mkdir container_journal J

3. podman 1% Al image dywrsyslog * & 5 —18.% mylog °

1

/émwﬂ%m?éwmumr%&’ﬁﬂﬁ%ﬁ&ﬁﬁ%iﬁﬂﬁo
-v host.dir:container.dir:Z #t#& E469 B R3] X 5 69 H 4k »
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ua

3 B 1z #IA 0 & podman FTAH relabel #MEKH 4K AFESE XM SELinux
label °

5 || [deyub@kvm8 ~]$ podman create \

--name mylog \

7 || ——privileged \

--volume /home/deyu5/container_journal/:/var/log/journal/:Z \

9 || dywrsyslog
be2df97e15bef589f73d52e329134825dba8f£293a8603709ddb1lfedac68c56e

~

a

4. podman ps EAFE X » AR BREMELEFGESR -

[deyub@kvm8 ~]$ podman ps
2 || CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS

NAMES

2 2

5. podman ps -all A Z % > TlAE Z 448 mylog &5 °

[deyub0kvm8 ~]$ podman ps --all

2 || CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS
NAMES
56c9eb2355a3 .. ./dywrsyslog:latest 48s Created mylog

25.4 HREHES

1. & 5 RF532 T4 64 5 B % .config/systemd/user/ » i n# T4E B 4k 2] 3% B 4% o

1 || [deyub@kvm8 ~]$ mkdir -p .config/systemd/user/
[deyub@kvm8 ~]$ cd .config/systemd/user/

2. podman & % % mylog & % MR 8 3% A% > --files ¥ H 8 I 5 &

container-mylog.service °

[deyubQkvm8 user]$ podman generate systemd --name mylog --files
2 || /home/deyub/ .config/systemd/user/container-mylog.service

3. &% &%+ % container-mylog.service °

De-Yu Wang CSIE CYUT 192



254.

PRSIy 5 35 CHAPTER 25. K #/4 M PODMAN % &

[deyu5@kvm8 user]$ 11

total 12

-rw-r—-r——. 1 deyub deyub 691 Nov 12 15:53 container-mylog.service
drwxr-xr-x. 2 deyub deyub 4096 Nov 12 15:33 default.target.wants
drwxr-xr-x. 2 deyub deyub 4096 Nov 12 15:33 multi-user.target.wants

4, TH BT o

1 {ideyuS@kva user]$ systemctl --user daemon-reload J

5. & KM # A% container-mylog M5 » B3 &£ o

r[deyuS@kva user]$ systemctl --user enable --now container-mylog.service

Created symlink /home/deyub/.config/systemd/user/multi-user.target.wants
/container-mylog.service

-+ /home/deyub/.config/systemd/user/container-mylog.service.

Created symlink /home/deyub/.config/systemd/user/default.target.wants/
container-mylog.service

-+ /home/deyub/.config/systemd/user/container-mylog.service.
. J

ﬁ-b

6. &3 container-mylog IRk f& o

11

13

[deyub5@kvm8 user]$ systemctl --user status container-mylog.service
container-mylog.service - Podman container-mylog.service
Loaded: loaded (/home/deyub/.config/systemd/user/container-mylog.
service; en>
Active: active (running) since Fri 2021-11-12 15:57:38 CST; 27s ago
Docs: man:podman-generate-systemd(1)
Process: 15708 ExecStart=/usr/bin/podman start mylog (code=exited,
status=0/S>
Main PID: 15725 (conmon)
CGroup: /user.slice/user-1000.slice/user@1000.service/container-mylog
.service
15716 /usr/bin/fuse-overlayfs -o ,lowerdir=/home/deyub/.
local/shar>
156720 /usr/bin/slirp4netns --disable-host-loopback --mtu
=65520 --e>
15725 /usr/bin/conmon --api-version 1 -c
be2df97e15bef589f73d5ae32>
be2df97e15befb589f73d5ae329134825dba8f£293a8603709ddb1fedact
15735 rsyslogd -n
\ J

8cb6e
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7. vA L&) systemd # A LEFE AN deyub # 0 4§55 % container-mylog MR
EZEFHBEREHAABEN deyub » #% % container-mylog > 2L /8 4% A
124 systemd BN EZa4 4 loginctl » A TR P REGEOKRE > AT EK
BEAHERAP AR EEE > LHAR P B RERFENS > deyud BAAK
B o

8. RHELv9 #:&—#& M F #& %A linger °

1 || [deyub@kvm8 user]$ loginctl enable-linger deyub
Could not enable linger: Access denied

9. 4 A root # M linger deyub °

[deyub@kvm8 ~]1$ su -
2 || Password:

Last login: Thu Nov 24 10:04:13 CST 2022 from 192.168.122.1 on pts/0
4 || [root@kvm8 ~]# loginctl enable-linger deyub

10. deyub XA HFE K EL » &5 [var/lib/systemd/linger/deyub # °

[root@kvm8 ~]# 11 /var/lib/systemd/linger/
2 |/ total O
-rw—r-—-r——. 1 root root O Nov 24 11:04 deyub

11. i & root > ®%| deyub °

1 || [root@kvm8 ~]# exit
logout
3 || [deyub@kvm8 ~]1$

25.5 ZEHERAK

1. 4% /A dywmylog % & ° £ #47 /bin/bash # 4 > BRELZH L 7@ &F /
var/log/journal B4k & 2 18 journal 4% o

1
[root@1f73cadc2a3a /]# 1ls -1 /var/log/journal/

[deyub@kvm8 ~]$ podman exec -it mylog /bin/bash
total 16392

3
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“IW-r————-— 1 root root 8388608 Jan 9 03:08 system.journal
5| —rw-r-—-—- 1 root root 8388608 Jan 9 03:07 user-2204.
journal

2. dywrsyslog % & image * ©3% € local3 #9173 & » & & 3| /var/log/jour-
nal B4 ¥ # csie.cyut.log * F7 A#47 looger -p local3.info #|:XA & ?

1 {ﬁroot@lf?ScachaBa /1# logger -p local3.info 'dywmylog test' J

3. /var/log/journal B 4k F %73 csie.cyut.log® H 4§ £ A & & looger & A
89’dywmylog test’ °

g
1 || [root@1f73cadc2a3a /1# 1ls -1 /var/log/journal/
total 16396

3 || —rw-r--r—-- 1 root root 66 Apr 30 00:12 csie.cyut.log
“rW-r-————- 1 root root 8388608 Jan 9 03:08 system.journal
5| —rw-r-———- 1 root root 8388608 Jan 9 03:07 user-2204.
journal

[root@1f73cadc2a3a /]1# cat /var/log/journal/csie.cyut.log
7 || 2021-04-30T00:12:36.338653+00:00 1f73cadc2a3a root: dywmylog test

\. J

ua

4. &% dywmylog & & °

1

[root@1f73cadc2a3a /]# exit
exit

5. &% dywmylog % & 8 # 69 9L 4% 5 % B container_journal * —H# #3E T
csie.cyut.log # % » A & 4+52’dywmylog test’ °

[deyub@kvm8 ~]$ cat container_journal/csie.cyut.log
2 | 2021-04-30T00:12:36.338653+00:00 1f73cadc2a3a root: dywmylog test

25.6 MBREHFERE

1. kvim8 € FM#
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[[root@kva ~]# #reboot J

2. VA root M E#HE A kvin8 -

1 || [root@deyu ~]# ssh kvm8
Last login: Thu Dec 17 19:51:34 2020 from 192.168.122.1

2

3. deyu5 3%0}{{5})\@]4 ’ 757,}757*%%:%‘ VA deyuS )‘?}?}]éﬁ my]_og ﬁi}?’. Ve

f[root@kva ~]# ps -u deyub
2 PID TTY TIME CMD
786 7 00:00:00 systemd
41 1104 7 00:00:00 (sd-pam)
1514 7 00:00:00 podman pause
6| 1608 7 00:00:00 slirp4netns
1644 7 00:00:00 fuse-overlayfs
8| 1666 7 00:00:00 conmon
1727 7 00:00:00 rsyslogd
. /

4. vA deyub F15E A

1 || [root@kvm8 ~]# ssh deyub@localhost
deyub@localhost's password:
3 ||Last login: Thu Dec 17 19:52:58 2020 from 192.168.122.8

25.7 *podman FRA &

1. *4 deyub % E£#HE A kvma8 ©

Last login: Fri Dec 25 18:43:39 2020 from 192.168.122.8

1 {[root@kvm8 ~]# ssh deyu5@kvm8

2. &% container-mylog.service & [Install] 3% & ° %% # muti-user.target °

[deyub@kvm8 ~]$ tail -2 .config/systemd/user/container-mylog.service
2 || [Install]
WantedBy=multi-user.target
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25.7. *PODMAN #& A F] & CHAPTER 25. K #/4 M PODMAN %

!

3. % & container-mylog MR % F % 5 %> AH ELESH REKELRE /
home/deyub5/.config/systemd/user/multi-user.target.wants/container-
mylog.service 2| / home/ deyub/.config/ systemd/ user/ container-
mylog.service °

1 || [deyub@kvm8 ~]$ systemctl --user enable --now container-mylog.service
Created symlink /home/deyu5/.config/systemd/user/
3 |multi-user.target.wants/container-mylog.service
-+ /home/deyub/.config/systemd/user/container-mylog.service.

4. £% % % mylog FIHEF °

[deyub@kvm8 ~]$ podman ps

2 || CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES
a615blee0585 registry..../rsyslog 15 hrs ago Up 2 m ago
mylog

5. B deyub » ZH#% kvm8 °

-

1 || [deyu5@kvm8 ~]$ exit

logout

3 || Connection to kvm8 closed.

[root@kvm8 ~]# reboot

5 || Connection to kvm8 closed by remote host.

Connection to kvm8 closed.
.

6. &L root A kvim8 » £ deyub #/% » A systemd » 1A HKHIES o

p
[root@deyu ~]# ssh kvm8

2 ||Last login: Sat Dec 26 09:51:13 2020 from 192.168.122.1

[root@kvm8 ~]# ps -u deyub

4 PID TTY TIME CMD
1004 7 00:00:00 systemd
6 1044 7 00:00:00 (sd-pam)
~ /

7. #vA deyub EA kvim8 ° £#& container-mylog R E » B EED) o

[root@kvm8 ~]# ssh deyu5Ckvm8
2 ||Last login: Sat Dec 26 09:38:47 2020 from 192.168.122.8
[deyub0kvm8 ~]$ systemctl --user status container-mylog.service
4 container-mylog.service - Podman container-mylog.service
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Loaded: loaded (/home/deyub/.config/systemd/user/container-mylog.
service; en>
6 Active: inactive (dead)
Docs: man:podman-generate-systemd(1)

e

8. M ik 7 * 5 /£ container-mylog.service & [Install] 3% & > 3 4@ de-
fault.target °

1 || [deyub5@kvm8 ~]$ tail -2 .config/systemd/user/container-mylog.service

[Install]
3 || WantedBy=multi-user.target default.target

9. FHHRAMBRL

1 {IdeyuS@kva ~]$ systemctl --user daemon-reload J

10. AT MBAHELE EXS shif L #H ¥ T 4 /home/deyub/.config/
systemd/user/default.target.wants/container-mylog.service %! /home/
deyub/.config/systemd/user/container-mylog.service °

1 || [deyub@kvm8 ~]$ systemctl --user enable --now container-mylog.service
Created symlink /home/deyu5/.config/systemd/user/
3 ||default.target.wants/container-mylog.service
-+ /home/deyub/.config/systemd/user/container-mylog.service.

11. &% deyu5 » ZH# kvm8 °

[deyub@kvm8 ~]$ exit

2 || logout

Connection to kvm8 closed.

4 || [root@kvm8 ~]1# reboot

Connection to kvm8 closed by remote host.

6 || Connection to kvm8 closed.
S

12. WA root BA kvm8 » & & deyub #/5 » # systemd » &H X ey 5= K25
rsyslogd °

[root@deyu ~]# ssh kvm8
2 ||Last login: Sat Dec 26 09:53:36 2020 from 192.168.122.1
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[root@kvm8 ~]# ps -u deyub
4 PID TTY TIME CMD
989 7 00:00:00 systemd
6 1034 7 00:00:00 (sd-pam)
1133 7 00:00:00 podman pause
8 1237 7 00:00:00 slirp4netns
1263 7 00:00:00 fuse-overlayfs
10 1280 7 00:00:00 conmon
1325 7 00:00:00 rsyslogd
~ /

13. BarhR A% 1.6.4 » €A LA > podman 1.9.3 A LR AT E o

1 || [root@kvm8 ~]# podman --version
podman version 1.6.4

25.8 TH&#¥
. 12 i dywrsyslog image #7138 & € & &

(a) AAZER
i. &A% mylog
ii. 3T RA deyub It systemd RFF AT B H
iii. 2 & &8 a9 kA5 4 4 B container-mylog
iv. F#%EREXN deyub & A #1724 container-mylog MR
(b) wEBHEAEEH
i. £ deyub ® %K B 4#3% % 5 cjournal #9:X B %k
ii. cjournal /8 #t#7> mylog & % % /var/log/journal
(c) &% AKX
i. £ mylog % £ 347 logger -p local3.info ‘'dywmylog test’
ii. £ mylog & % # /var/log/journal B &k ¥ & % #73¢ csie.cyut.log ’
HA% % A% & loger § A8’'dywmylog test’ ?
iii. i mylog & * &4 deyub ¥ B4 ¥4 cjournal X B & F 25—
AT T csie.cyut.log # % » AELZ ' dywmylog test’ e

o

2. & A £—% L podmanfile # 4 # image ° localhost/prsyslog *» #73% & € &

a2
s °
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(@) AA&R
i. £#% podlog
ii. 3AERA deyub HRIEA A systemd RFF AT E S
iii. z & &9 RH% %A container-podlog
iv. B#%EREXN deyub L& A #5724 % container-podlog /R#
(b) =H#EHEEH
i. £ deyub # K B 4#73% % 5 pjournal #:% B &
ii. pjournal 4/A##74 podlog % & # /var/log/journal
(c) =& #AHK
i. £ podlog % % #47 logger -p local4.info ‘podlog test’

ii. £ podlog % % & /var/log/journal B 4 ¥ & % #7 3% podman-
file.log » BA% £ A &< looger § A& ’'podlog test’ ?

iii. &% podlog =& * &4 deyub % B %+ 4 pjournal X Bék ¥ £ &
—##3% 7 podmanfile.log # % » A &4 & 'podlog test’ °
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Chapter 26
B &

26.1 #F

|—\

. Linux 3 % MR8 3% %530 root BAHNF » LA ANGEHEHEK o

. RHEL 6 HMM#%E %2 % 0,1,2,3,4,5,6 FE %> 1 AREARX » Lt 4512

X o

. RHEL 6 H#B £ grub 8 kernel 4 # F 12 MMEENRAR X » LR AR %

1 3T % root BHBENARALLHAGTLEER o

RHEL 7,8,9 M#% & 15 % » AL B 4% (targets) &4

. RHEL 7,8,9 i A4 B AZ M » ARL A ATRIX R B A REN L HH A4

F st RHEL 7,8,9 & # root %5 » AR L/B L PRI AR » REEARE TR
initramfs A FHEN R LK ©
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26.2. HK# TARGETS CHAPTER 26. H#

26.2 M targets

1. M# 5 4 18 B 4% targets °» EMAEKLE R T £ ¢

Target Purpose

graphical.target % A X > LEZEH AL FREFT XEN > FaL v6 095 &
3 & 5¢

multi- ZABRR  RIBLFBEAFTN » F2v6 8% 3

user.target

rescue.target  sulogin (Single-user login) * #A& K » Fak v6 898 &%
1o

emergency.targesulogin * £ AKX » T initramfs # A B A HAR B 5% /
B ERER » F2L vO FRBNER TR B ) G AEAE X o

2. #& % target B :
(a) #3# grub boot loader M % B0 » = By sk 454242 1E %42 > boot loader
X o
(b) #%TF'e’ > m\BEFE
(c) #FH ELTHE linux #5847

linux ($root)/vmlinuz-4.18.0-80.e18.x86_64 \

2 || root=/dev/mapper/vg_kvml0-root ro crashkernel=auto \
resume=/dev/mapper/vg_kvml0-swap rhgb quiet

4 || 1inux16 /vmlinuz-3.10.0-123.e17.x86_64 \

(d) 4% % #4754 Je X systemd.unit=desired.target (desired & L%
WA target X —) °

(e) AT Ctrl+x ZH ABER LK -

26.3 #EZEH

1. 3 grub boot loader FA#%:E #8§ » 5 Bp#d A5 42 421F F42 > boot loader &%
1% o

ot

4

2. BTe piEEE

3. BHLTHE linux o2 HAT
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kvm8 (1) - Virt Viewer (on ip114.csie.cyut.edu.tw) X
File View Sendkey Help

linux (Sruut)/vml1nuz—@—rescue—15?f330d1fb24f39323165142a2342fa root=rdev/mapp\
er/vy_kumB-root ro crashkernel=16-46:192M,46-64G6G:256M,646-:512ZH resume=rdevsma™
pper-svg_kumB-swap rd.lvm.lv=vg_kuvmB-root rd.lum.lv=vg_kumB8-swap

initrd (Srunt)/initramfS—B—rescue—15?fBBcdifb24f39323165142ﬁ2342fa.img

Press Ctrl-x to start, Ctrl-c for a command prompt or Escape to
discard edits and return to the menu. Pressing Tab lists
possible completions.

linux ($root)/vmlinuz-O-rescue-457f38cd4fb24£39823165142a2842fa \
root=/dev/mapper/vg_kvm8-root ro crashkernel=1G-4G:192M,4G-64G:256M,64G

-:512M \
resume=/dev/mapper/vg_kvm8-swap rd.lvm.lv=vg_kvm8/root rd.lvm.lv=vg_kvm3
/swap
4. 1S 5 HATRE A rd.break ©

5. A# T Ctrl+x 4 A ER T M -

ARG EZHATERFE ELAZEFAEROAL EFTHBALBRE /
sysroot > HBMHRER > LA THBBRTEAN » TREZEH > FHWT

(a) #Kiz Enter #E A4S > & Contol-D #47 » 4% Enter # N\ 4
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kvm8 (1) - Virt Viewer (on ip114.csie.cyut.edu.tw) x
File View Sendkey Help

[ 8.6123171 EXT4-fz (dm—0): mounted filesystem with ordered data mode. Quota
ode: none.
1 Mounted ~sysroot.
1 Reached target Initrd Root File System.
Starting Reload Configuration from the Real Root...
1 Finished Reload Configuration from the Real Root.
1 Reached target Initrd File Systems.
1 Reached target Initrd Default Target.
Starting dracut mount hook...
1 Finished dracut mount hook.
Starting dracut pre-pivot and cleanup hook. ..
8.5353241 dracut-pre-pivot[534]1: Warning: Break before switch_root
Starting Dracut Emergency 3Shell...

Generating “srunsinitramfs-srdsosreport.txt”

Entering emergency mode. Exit the shell to continue.

"journalctl"” to view system logs.
ou might want to save "/runsinitramfs-rdsosreport.txt™ to a USB stick or -boot
fter mounting them and attach it to a bug report.

Press Enter for maintenance
(or press Control-D to continue):

(b) ZA#H# /sysroot RTHTE -

&, sh-5.1# mount -oremount,rw /sysroot J

(c) chroot 1k B 4% %] /sysroot °

[ sh-5.1# chroot /sysroot J

(d) & #8 root B o

& sh-5.1# passwd

|\

(e) BAZMEAT » SELinux R A X% » HAT AR EZNE R > TH G R
15 %8 context FEAE > B AEIR R £ 3735 € SELinux context » s/
fEAR B 8T & 4 5445 .autorelabel -

[ sh-5.1# touch /.autorelabel J

(f) :2 & chroot

sh-5.1# exit
exit
sh-5.1#
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(g) BH AL BpEHMM

1 [ sh-5.1# exit J

26.4 FTHRY

1. kvm10 root Z# &3 T » TH XL root £# 5 123qwe °
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Chapter 27

YUM £4% %

27.1 WF

1. 738 RPM?

(a) RPM &% % FRedHat Package Manager J ffi# % RPM o

(b) & Red Hat & # & 2k » 17> RPM & A 742 » ATvAmR T B A 3k P89
EHEEMARX -

(c) RPM &L EA R ekt 7 AN E 22 HLK % Linux 49 —F
AR, o

(d) RPM #8556 S0 £ %Fi8 + 5 AT 035 » %% 0F RPM £ A/ 8 A4
AR AT EAMIRB RS EGTHME » ZHARTARE > 25 iR 2R
ES X I

2. RPM &89 B HAniR

(@) RPM 4T & £H4 £ 85 > R B A EH AL o flde
i BRA
ii. draEHH -
iii. ARG M A £AF -
iv. £ RFN
V. BGPTSR B Sk ksk o
(b) #&2R XA RPM R ERBEG AT wRENBEETERRES TS
1o BB
(c) B HAatk ey 5Ly X
i FHTRELEFHAAAKRES -

B AR A o
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ii. A yum %% rpm £4 °
3. YUM
(a) RHEL/AlmaLinux #f4#24t &4 & (repository) £ yum F# %% ~ 4 ~
B o

(b) £ %%% RHEL/AlmaLinux 2 %% > €4 YUM 8 £4 &% < 3] B AR
AT RBET o

(c) #1A yum €% rpm £H#8 > yum € AZTHEHEFEALCREGMAIRE
P AR o

(d) “TAFEZEHE > XEE yum 9 EHE > yum 3T A& > 2K >
BB R T HEM -
27.2 yum £HEZE

1. &% yum £# /& (repository) 3 T 4% » 2L/A & /etc/yum.repo.d/ B4 T » #
Z.repo #E 0 45 ZR T A AT £ dnf.conf FAt o

1 {iroot@kvm8 ~]# man dnf.conf J

2. # % /etc/yum.repos.d/dywang.repo * # = AlmaLinux 9 BaseOS A App-
Stream w#AE M o

1 r[root@kva ~]# vi /etc/yum.repos.d/dywang.repo
[root@kvm8 ~]# cat /etc/yum.repos.d/dywang.repo

3 || [AppStream]

name=App Stream

5 || baseurl=http://dywang.csie.cyut.edu.tw/alma9/AppStream
gpgcheck=0

[Base0S]

9 || name=Base 0S
baseurl=http://dywang.csie.cyut.edu.tw/alma9/Base0S
11 || gpgcheck=0

\ J

3. .repo # 4 HKHA :

(a) [basel : EHEG LA » PR R—F /L » LHTUATERTEHL -
(b) name : HABMEEHEHFE -
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(c) mirrorlist=: 7| BB EH BT A4S A G456 » WwRTHBER > TR

EARE|EAT

(d) baseurl=: 7T BT &4 E 4T

(e) enable=1: AZAEHEHE » TURK

able=0 -

B o

(f) gpgcheck=1: ¥ &% %25 RPM #
(g) gpgkey=: BAZH T NERPTEALE o

4. 7 yum 1% R 89 BT A B4R

o RAREHT UL en-

ZFNOFALEF o

1 || [root@kvm8 ~]# dnf repolist
repo id

3 || AppStream
BaseOs

repo name
App Stream
Base 0S

5. ALK vsftpd ? R B R, Is this ok [y//N]: &T#%

2 AF

ZR oy RE N TR » A n BATRHE o

BT ARG A4

p
[root@kvm8 ~]# dnf install vsftpd

2 ||Last metadata expiration check: 0:00:41 ago on Tue 04 Oct 2022 11:13:08

AM CST.
Dependencies resolved.
4
Package Architecture Version Repository
Size
6
Installing:
8 || vsftpd x86_64 3.0.3-49.e19 AppStream
158 k

10 || Transaction Summary

12 || Install 1 Package

14 || Total download size: 158 k
Installed size: 348 k

16 || Is this ok [y/N]: n
&

6. cache &1 & &+ &

W[root@kva ~]# dnf clean [packages|headers|alll
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2 || ERS S

packages : #F LT 89 —%/L('F%g SIS
4 || headers : M T #kA9IHEAG AR R
all D MR éi%/ﬁié“%ﬂr%‘ﬁ%l M

#RIRCTREBGITAH B ROMM B (BHRBARASRFE)
8 || [root@kvm8 ~]# dnf clean all

27.3 *yum &3

1. &70&3

([root©kvm8 ~]# dnf [options] [command] [package ...]

2 [option] TR FRAA

EHTAEAA] M SE] - B A @0 5HRA ¢

4 search : {4 FEXEEM LR AMML (description) 89 FZH T ;

list PP B AT yum PTE LT G B GRS 0 A BHANL rpm -qa
6] info D P A4 B R R o S -@1%%ﬁ%%

AL Tp
provides or whatprovides : $£5§él€?§§ RO E4F > A0 rpm -qf B9TAE o

)

((

2. BALMEIAMULFT AL MET cjk 9 EH

1 (troot©kvm8 ~]# dnf search cjk

Last metadata expiration check: 0:16:27 ago on Tue 04 Oct 2022 11:13:08
AM CST.

3 Name & Summary Matched: cjk

google-noto-cjk-fonts-common.noarch : Common files for Noto CJK fonts
O || google—noto-sans-cjk-ttc-fonts.noarch : Sans O0TC font files for

: google-noto-cjk-fonts

7 || google—noto-serif-cjk-ttc—fonts.noarch : Serif OTC font files for

: google—noto-cjk-fonts

9 || texlive-cjk.noarch : CJK language support

texlive-xecjk.noarch : Support for CJK documents in XeLaTeX

11 Summary Matched: cjk

bitmap-fangsongti-fonts.noarch : Selected CJK bitmap fonts for Anaconda

13 || texlive-garuda-c90.noarch : TeX support (from CJK) for the garuda font

texlive-norasi-c90.noarch : TeX support (from CJK) for the norasi font
in

15 : thailatex

3. &4 £# google-noto-cjk-fonts-common # 48 k3R &
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11

13

15

17

19

21

23

4. 7|

[root@kvm8 ~]# dnf info google-noto-cjk-fonts-common.noarch
Last metadata expiration check: 0:18:58 ago on Tue 04 Oct 2022 11:13:08
AM CST.
Installed Packages
Name : google—noto-cjk-fonts—-common
Version : 20201206
Release : 4.e19
Architecture : noarch
Size : 32k
Source : google-noto-cjk-fonts-20201206-4.e19.src.rpm
Repository : @System
From repo : AppStream
Summary : Common files for Noto CJK fonts
URL : https://github.com/googleil8n/noto-cjk
License : OFL
Description
: Noto CJK fonts, supporting Simplified Chinese,
Traditional
: Chinese, Japanese, and Korean. The supported scripts are
Han,
: Hiragana, Katakana, Hangul, and Bopomofo. Latin, Greek,
Cyrllic,
: and various symbols are also supported for compatibility
with CJK
: standards.
: Common files for Google Noto CJK fonts.
~ /
HPT A evince M A EA4F

[root@cs ~]# dnf list evincex
Last metadata expiration check: 21:06:59 ago on Mon 03 Oct 2022 02:25:56
PM CST.
Installed Packages
evince.x86_64 40.4-4.e19
O@AppStream
evince-libs.x86_64 40.4-4.e19
Q@AppStream
evince-nautilus.x86_64 40.4-4.e19
O@AppStream
evince-previewer.x86_64 40.4-4.e19
O@AppStream
evince-thumbnailer.x86_64 40.4-4.e19
Q@AppStream
Available Packages
evince-libs.i686 40.4-4.el19
AppStream
S
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5. 7] 6445 %€ bin/evince 8 F7TA £4F » #l4=/usr/bin/evince °

r[root@kva ~]# dnf provides *bin/evince

2 ||Last metadata expiration check: 0:21:21 ago on Tue 04 Oct 2022 11:13:08
AM CST.

evince-40.4-4.e19.x86_64 : Document viewer
4 || Repo : AppStreanm

Matched from:
6 || Other : *bin/evince

. J

27.4 *yum ®X -~ FREHL KR

1. =K/ 4%R

f[root@www ~]# yum command [packages]
2 || command:
install %K
4 reinstall: & #H LK
update :FH#& 0 ZEEMEALARIE 0 R TR
6 remove %

> Ax

2. wH

[root@kvm8 ~]# dnf install bzip2

2 || Last metadata expiration check: 0:01:07 ago on Tue 04 Oct 2022 11:53:21
AM CST.

Dependencies resolved.

4
Package Architecture Version Repository
Size
6
Installing:
8 || bzip2 x86_64 1.0.8-8.e19 Base0S
52 k

10 || Transaction Summary

12 || Install 1 Package

14 || Total download size: 52 k
Installed size: 94 k

16| Is this ok [y/N]: y
Downloading Packages:
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18 || bzip2-1.0.8-8.€19.x86_64.rpm 721 kB/s | 52 kB
00:00

20 || Total 379 kB/s | 52 kB
00:00

Running transaction check
22 || Transaction check succeeded.
Running transaction test

24 || Transaction test succeeded.
Running transaction

26 Preparing

1/1
Installing : bzip2-1.0.8-8.e19.x86_64
1/1
28 Running scriptlet: bzip2-1.0.8-8.e19.x86_64
1/1
Verifying : bzip2-1.0.8-8.e19.x86_64
1/1
30
Installed:
32 bzip2-1.0.8-8.e19.x86_64
34 || Complete!
S
3. %%k yum [remove] #5
(
[root@kvm8 ~]# dnf remove bzip2
2 || Dependencies resolved.
4 || Package Architecture Version Repository
Size
6 || Removing:
bzip2 x86_64 1.0.8-8.e19 ©Base0S
94 k
8
Transaction Summary
10
Remove 1 Package
12

Freed space: 94 k

14 || Is this ok [y/N]: y

Running transaction check
16 || Transaction check succeeded.
Running transaction test

18 || Transaction test succeeded.
Running transaction
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20 Preparing
1/1
Erasing : bzip2-1.0.8-8.e19.x86_64
1/1
22 Running scriptlet: bzip2-1.0.8-8.e19.x86_64
1/1
Verifying : bzip2-1.0.8-8.e19.x86_64
1/1
24
Removed:
26 bzip2-1.0.8-8.e19.x86_64
28 || Complete!

\S

27.5 TH%RF

1. %5 yum S5 54 A AR

(a) http://dywang.csie.cyut.edu.tw/alma9/BaseOS

(b) http://dywang.csie.cyut.edu.tw/alma9/AppStream

2. B RPM #E# L EERE

3. AF XK E£MH vsftpd
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Chapter 28
e 3 ¥ Sy S TR

28.1 s

1. #7358 LVM ?

» LVM (Logical Volume Manager) : % # %t % 32 o
o LVM B 9 5 B M 4T filesystem 893k LK 4 ] o
2. PV, PE, VG, LV #9 & &
 Physical Volume, PV, T # ## : partition 8§ % %3 % £ 438545 (sys-
tem ID) &5 8e (LVM #93% 5] #%) o
» Volume Group, VG, ##8 41 : 3 % PV ¥£4& /R ©
e Physical Extend, PE, T8 &M EHR : LVM 864G ER -

» Logical Volume, LV, ## &M : # VG W%l fmk > B & 7T s XAk
Rz AKX LV 8K BEAG L 8% 4 <A [/dev/vgname/lvname J #94c & o
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28.2 &LV A2E4E%

1. & %4> LV vg_kvm7home-vo ##& & /home * X & 74M (80M ) °

[root@kvm7 ~]# df -h
2 ||Filesystem Size Used Avail Use), Mounted on
/dev/mapper/vg_kvm7usb-root 3.1G 1.1G 1.8G 37% /
4 || devtmpfs 487M 0 487M 0% /dev
tmpfs 497M 0 497M 0% /dev/shm
6 || tmpfs 497M 6.6M 491M 2} /run
tmpfs 497M 0 497M 0% /sys/fs/cgroup
8 || /dev/vdal 197M 107M 90M 55% /boot
/dev/mapper/vg_kvm7home-vo 74M 1.6M 68M  3J, /home
10 || /dev/mapper/vg_mnt-pub 24M 0 24M 0% /mnt/pub
\S

2. ## LV vg_kvm7home-vo °

[ﬁroot@kvm? ~]# umount /dev/vg_kvm7home/vo J

3. % resize LV vg_kvm7home-vo 14 & A& 5 30M °

1 || [root@kvm7 ~]# resize2fs -f /dev/vg_kvm7home/vo 30M
resize2fs 1.42.9 (28-Dec-2013)

3 || Resizing the filesystem on /dev/vg_kvm7home/vo to 30720 (1k) blocks.
The filesystem on /dev/vg_kvm7home/vo is now 30720 blocks long.

4. i resize LV vg_kvm7home-vo & 30M » 45 N BF sbér & — T £ /£ resize2fs
SZBPAT 0 AKEFRDEFAER

[root@kvm7 ~]# lvresize -L 30M /dev/vg_kvm7home/vo

2 WARNING: Reducing active logical volume to 30.00 MiB

THIS MAY DESTROY YOUR DATA (filesystem etc.)

4 ||Do you really want to reduce vo? [y/n]: y

Size of logical volume vg_kvm7home/vo changed from 80.00 MiB (40
extents) to 30.00 MiB (15 extents).

6 Logical volume vo successfully resized
- )

5. A& LV vg_kvm7home-vo K& 24M (30M ) °

[root@kvm7 ~]# df -h
2 |Filesystem Size Used Avail Use), Mounted on
/dev/mapper/vg_kvm7usb-root 3.1G 1.1G 1.8G 37% /
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4 || devtmpfs 487TM 0 487M 0% /dev
tmpfs 497M 0 497 0% /dev/shm

6 || tmpfs 497M 6.6M 491M  2J, /run

tmpfs 497M 0 497 0% /sys/fs/cgroup

8 || /dev/vdal 197M 107M  90M 55% /boot
/dev/mapper/vg_mnt-pub 24M 0 24M 0% /mnt/pub

10 || /dev/mapper/vg_kvm7home-vo 26M 784K  23M 4% /home

\. J

28.3 K LV 2#&4%*%

1. £&F%# K LV vg_kvm7home-vo ##& & /home * X & 24M (30M ) °

[root@kvm7 ~]# df -h
2 ||Filesystem Size Used Avail Use), Mounted on
/dev/mapper/vg_kvm7usb-root 3.1G 1.1G 1.8G 37% /
4 || devtmpfs 487M 0 487 0% /dev
tmpfs 497M 0 497M 0% /dev/shm
6 || tmpfs 497M 6.6M 491M 2} /run
tmpfs 497M 0 497M 0% /sys/fs/cgroup
8 || /dev/vdal 197M 107M  90M 55% /boot
/dev/mapper/vg_mnt-pub 24M 0 24M 0% /mnt/pub
10 || /dev/mapper/vg_kvm7home-vo 25M 784K 23M 4%, /home
\S

2. % resize LV vg_kvm7home-vo & 100M » 7 K iFsbéy & — & £ /& resize2fs 4
LR HAT 0 HE B RDIRF AR R e

[root@kvm7 ~]# lvextend -L 100M /dev/vg_kvm7home/vo
2 Size of logical volume vg_kvm7home/vo changed from 30.00 MiB (15
extents) to 100.00 MiB (50 extents).
Logical volume vo successfully resized

3. & resize LV vg_kvm7home-vo # £ A4 > FLMAKR D  HERAATRD
extend # LV resize °

1 ([root@kvm7 ~]# resize2fs -f /dev/vg_kvm7home/vo
resize2fs 1.42.9 (28-Dec-2013)
3 |Filesystem at /dev/vg_kvm7home/vo is mounted on /home; on-line resizing
required
old_desc_blocks = 1, new_desc_blocks = 1
5| The filesystem on /dev/vg_kvm7home/vo is now 102400 blocks long.
-
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4. H#E LV vg_kvm7home-vo K-~ & 93M ( 100M ) °

1 r[root@kvm? ~1# df -h
Filesystem Size Used Avail Use), Mounted on
3 || /dev/mapper/vg_kvm7usb-root 3.1G 1.1G 1.8G 37% /
devtmpfs 487M 0 487M 0% /dev
5 || tmpfs 497M 0 497M 0% /dev/shm
tmpfs 497M 6.6M 491M  2J, /run
7 || tmpfs 497M 0 497M 0% /sys/fs/cgroup
/dev/vdal 197M 107M  90M 55% /boot
9 || /dev/mapper/vg_mnt-pub 24M 0 24M 0% /mnt/pub
/dev/mapper/vg_kvm7home-vo 93M 1.6M 87M  2J, /home
-

28.4 B—I4HEXRE LV

1. ¥L lvresize &4 — R ZRA KR X4 o 45025 | Iv 46 JE s 8 o 0k Fp 8,
B R BT REIFHIL G EM o iR B sk ksl » B lvm Akl 444 /
sbin BT » AEMBBRBE /) O3 R MAKRE D RRIET S TH

¥ ps A AR

2. & LV vo £ VG vg_kvm7home M » K% 93M ( 100M ) °

r[root@kvm? ~]# df -h
2 ||Filesystem Size Used Avail Use), Mounted on
/dev/mapper/vg_kvm7usb-root 3.1G 1.1G 1.8G 37% /
4 || devtmpfs 487M 0 487M 0% /dev
tmpfs 497M 0 497M 0% /dev/shm
6 || tmpfs 497M 6.6M 491M  2J, /run
tmpfs 497M 0 497M 0% /sys/fs/cgroup
8| /dev/vdal 197M 107M  90M 55% /boot
/dev/mapper/vg_mnt-pub 24M 0 24M 0% /mnt/pub
10 || /dev/mapper/vg_kvm7home-vo 93M 1.6M 87M  2J, /home
&

3. WHRARYOE R AR -

[root@kvmb ~]# 11 /dev/vg_kvmbhome/vo

2 || lrwxrwxrwx. 1 root root 7 Oct 21 10:13 /dev/vg_kvmbhome/vo -> ../dm-2

[root@kvmb ~]# 11 /dev/mapper/vg_kvmShome-vo

4 || lrwxrwxrwx. 1 root root 7 Oct 21 10:13 /dev/mapper/vg_kvmbhome-vo -> ../
dm-2
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4, VAE —354 lvresize #F LV vo K/ 2B 4A0M > TRE LR KRB L4 £ F
- iEA X — AT resize2fs B4 > Tl vo AT I M > T A df -h
% RATo4mE A TAB 43T o

[root@kvm7 ~]# lvresize -L 40M -r /dev/vg_kvm7home/vo

2 ||Do you want to unmount "/home"? [Y|n] y

fsck from util-linux 2.23.2

4 || /dev/mapper/vg_kvm7home-vo: 11/26624 files (9.1% non-contiguous),
9015/102400 blocks

resize2fs 1.42.9 (28-Dec-2013)

6 || Resizing the filesystem on /dev/mapper/vg_kvm7home-vo to 40960 (1k)
blocks.

The filesystem on /dev/mapper/vg_kvm7home-vo is now 40960 blocks long.

8
Size of logical volume vg_kvm7home/vo changed from 100.00 MiB (50
extents) to 40.00 MiB (20 extents).
10 Logical volume vo successfully resized

- _/

5. A& LV vg_kvmThome-vo K& 35M (40M ) °

[root@kvm7 ~]# df -h
2 || Filesystem Size Used Avail Use), Mounted on
/dev/mapper/vg_kvm7usb-root 3.1G 1.1G 1.8G 37} /
4 || devtmpfs 487M 0 487M 0% /dev
tmpfs 497M 0 497M 0% /dev/shm
6 || tmpfs 497M 6.6M 491M 2} /run
tmpfs 497M 0 497M 0% /sys/fs/cgroup
8| /dev/vdal 197M 107M  90M 55% /boot
/dev/mapper/vg_mnt-pub 24M 0 24 0% /mnt/pub
10 || /dev/mapper/vg_kvm7home-vo 35M 784K 32M 3} /home
\8
6. "L #—384 lvresize # LV vg _kvm7home-vo K2 & 80M °» A E & L x K
RAK D L r BAZ—HIAT resize2fs a4 o

f[root@kvm? ~]# lvresize -L 80M -r /dev/vg_kvm7home/vo

2 Size of logical volume vg_kvm7home/vo changed from 40.00 MiB (20
extents) to 80.00 MiB (40 extents).

Logical volume vo successfully resized

4 ||resize2fs 1.42.9 (28-Dec-2013)

Filesystem at /dev/mapper/vg_kvm7home-vo is mounted on /home; on-line
resizing required

6 || 0ld_desc_blocks = 1, new_desc_blocks = 1

The filesystem on /dev/mapper/vg_kvm7home-vo is now 81920 blocks long.

NS

J

7. B & LV vg_kvm7home-vo K& 74M ( 80M ) °
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[root@kvm7 ~]# df -h

2 ||Filesystem
/dev/mapper/vg_kvm7usb-root
4 || devtmpfs

tmpfs

6 || tmpfs

tmpfs

8 || /dev/vdal
/dev/mapper/vg_mnt-pub

10 || /dev/mapper/vg_kvm7home-vo
\

Size
3.1G
487M
497M
497M
497M
197M

24M

74M

Used Avail Use), Mounted on

1.1G
0
0
6.6M
0
107M
0
1.6M

1.8G
487M
497M
491M
497M
90M
24M
68M

37% /

0% /dev

0% /dev/shm

2% /run

0% /sys/fs/cgroup
55% /boot

0% /mnt/pub

3% /home

28.5 TH&Y

1. df -h A B AHROEE L4 AP L5 vo 89 LV X #3HL 5 % /root/

lvsizeQ» B4 M ~HAE -

2. ¥ vosize #5589 vo K0 BRARKBRLE D ?HEL R E 3 /root/lvmod °
KR E N"extend” » %8 N”reduce” °

3. RAL MR B ARG K BAEAE 34 T v KRR < H vo #)

KA B vosize o

4. df -h BEAHBOHEAL MR LZE vo 89 LV KA T L AL A vosize ?
B HE KD E P /root/lvsizel » B4 M AR E » £3589 K] 8 vosize 2T % M

R o
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Chapter 29

B AEMEE

29.1 WF

1. LVM (Logical Volume Manager) : & # &t & 32 » B 69 & ® M i 47 filesys-
tem #99% R4 o

2. PV, PE, VG, LV 89 & &
 Physical Volume, PV, ¥ # #544 : partition B & £ % 2 LR 5 (sys-
tem ID) .2 8e (LVM #93% 5] #%) o
« Volume Group, VG, ### 41 : #3% % PV ¥4 mmk o
» Physical Extend, PE, T# &/ B3 : LVM &9 5 B

» Logical Volume, LV, ## &AM : 4 VG W3 fak > B & 7T s XAk
Rz XLV R ERLARHTE [/dev/vgname/lvname J 894 X °

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

29.2 #HHFIE
1. 44 gdisk % %1 ## /dev/vda °
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[root@kvm10 ~]# gdisk /dev/vda
2 ||GPT fdisk (gdisk) version 1.0.7

4 ||Partition table scan:
MBR: protective

6 BSD: not present
APM: not present

8 GPT: present

10 || Found valid GPT with protective MBR; using GPT.

12 || Command (7 for help):

\. J

2. b pi Al EASE ANAZESIE -

~
Command (7 for help): p

2 ||Disk /dev/vda: 12582912 sectors, 6.0 GiB

Sector size (logical/physical): 512/512 bytes

4 || Disk identifier (GUID): 85954A41-1113-4533-A9A4-FFEB73552195
Partition table holds up to 128 entries

6 ||Main partition table begins at sector 2 and ends at sector 33
First usable sector is 34, last usable sector is 12582878

8 ||Partitions will be aligned on 2048-sector boundaries

Total free space is 2340797 sectors (1.1 GiB)

10
Number Start (sector) End (sector) Size Code Name
12 1 2048 4095 1024.0 KiB EF02
2 4096 1028095 500.0 MiB 8300
14 3 1028096 10244095 4.4 GiB 8E00
\
3. "o n: #EHIAE SR aﬁﬁﬁﬁaﬂ HEE s TUAHE %%&%&%ﬁw
A3 2% 5 LVM & \—*'J B> 4% E 8 type WA 8e00 (Linux LVM) -
Foid type T L &30 > Lk o3l4m3E > o2l keitis E44% [Enter) a"%i%

B RA o

Command (7 for help): n

2 || Partition number (4-128, default 4):

First sector (34-12582878, default = 10244096) or {+-}size{KMGTP}:

4 || Last sector (10244096-12582878, default = 12582878) or {+-}size{KMGTP}:
Current type is 8300 (Linux filesystem)

6 ||Hex code or GUID (L to show codes, Enter = 8300): 8e00

Changed type of partition to 'Linux LVM'

4. w4 p: AR EE %> HHHH 4 B3 E 1.1 GiB > type £ Linux
LVM -
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1 || Command (7 for help): p

Disk /dev/vda: 12582912 sectors, 6.0 GiB

3 || Sector size (logical/physical): 512/512 bytes

Disk identifier (GUID): 85954A41-1113-4533-A9A4-FFEB73552195
O ||Partition table holds up to 128 entries

Main partition table begins at sector 2 and ends at sector 33
7 || First usable sector is 34, last usable sector is 12582878
Partitions will be aligned on 2048-sector boundaries

9 || Total free space is 2014 sectors (1007.0 KiB)

11 || Number Start (sector) End (sector) Size Code Name
1 2048 4095 1024.0 KiB EF02
13 2 4096 1028095 500.0 MiB 8300
3 1028096 10244095 4.4 GiB 8E00
15 4 10244096 12582878 1.1 GiB 8EOO Linux LVM
. J

3

5. 44 w:EAGTP 43l &> @5y EALRSE o

p
1 || Command (? for help): w

3 ||Final checks complete. About to write GPT data. THIS WILL OVERWRITE
EXISTING
PARTITIONS!!

Do you want to proceed? (Y/N): y

7 || 0K; writing new GUID partition table (GPT) to /dev/vda.
Warning: The kernel is still using the old partition table.
9 || The new table will be used at the next reboot or after you
run partprobe(8) or kpartx(8)

11 || The operation has completed successfully.
S

6. partprobe % # /dev/vda &% % &3R4 o

1 {[root@kvmlo ~]# partprobe /dev/vda J

7. 1sblk %34 /dev/vda * & %3] vdad -

1 r[root@kvmlO ~1# 1sblk /dev/vda
NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINTS

3 || vda 252:0 0 6G O disk

vdal 252:1 0 1M O part
5 vda2 252:2 0 500M O part /boot

vda3 252:3 0 4.4G O part
7 vg_kvm10-root 253:0 0 4.3G 01lvm /

vg_kvm10-swap 253:1 O 124M O lvm [SWAP]

9 vdad 252:4 0 1.1G O part
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. J

29.3 A4 PV

1. &4 pv THiE4 -

1 || [root@kvm10 ~]# pv [TAB}{TAB]
pvchange pvcreate pvmove pvresize pvscan
3 || pvck pvdisplay pvremove pvs

2. A B RARME PV e

1 || [root@kvm10 ~]# pvs
PV VG Fmt Attr PSize PFree

3 /dev/vda3 vg_kvm10 lvm2 a-- 4.39g 0
/dev/vdbl myvdb lvm2 a-- 396.00m 296.00m

3. # /dev/vda4d # B PV o

[root@kvm10 ~]# pvcreate /dev/vdad
2 Physical volume "/dev/vda4" successfully created.

4. A5 A /dev/vdad ZHE L PV 12324 H VG -

[root@kvml0 ~]# pvs

2 PV VG Fmt Attr PSize PFree
/dev/vda3 vg_kvmlO lvm2 a-- 4.39¢g 0
4 /dev/vdad lvm2 --- <1.12g <1.12g

/dev/vdbl myvdb lvm2 a-- 396.00m 296.00m

29.4 EX% VG

1. & vg THIES °

1| [root@kvm1O ~]# vg
vgcfgbackup vgconvert vgextend vgmknodes vgs
3 || vgcfgrestore  vgcreate vgimport vgreduce vgscan
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vgchange vgdisplay vgimportclone vgremove vgsplit
5 || vgek vgexport vgmerge vgrename

2. vgs &+ VG » B Al A w18 VG -

1 || [root@kvm10 ~]# vgs

VG #PV #LV #SN Attr VSize VFree
3 myvdb 1 1 0 wz--n- 396.00m 296.00m
vg_kvml0 1 2 0 wz-——n-  4.39g 0

3. &4 vgcreate #BiFY o

p
[root@kvml0 ~]# vgcreate —-help
2 vgcreate - Create a volume group

4 vgcreate VG_new PV ...
[ -s|--physicalextentsize Size[m|UNIT] ]

\S

Use --longhelp to show all options and advanced commands.

4. £ PV /dev/vdad L# 1 % % vg mnt PE size 2M # VG o

1 || [root@kvm10 ~]# vgcreate -s 2M vg_mnt /dev/vdad
Volume group "vg_mnt" successfully created

5. A% A VG A vg_mnt ©

[root@kvm1O ~1# vgs

2 VG #PV #LV #SN Attr VSize  VFree
myvdb 1 1 0 wz-—n- 396.00m 296.00m
4 vg_kvml0 1 2 0 wz--n- 4.39g 0
vg_mnt 1 0 Owz——mn- 1.11g 1.11g
29.5 EX LV

1. &8 v TH#ES -
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1 || [root@kvm10 ~]# 1v [TAB] [TAB]

lvchange lvextend lvmdiskscan lvmsadc lvrename
3 || lvconvert lvm 1vmdump lvmsar lvresize
lvcreate lvmconfig lvm_import_vdo lvreduce lvs
5 || lvdisplay lvmdevices lvmpolld lvremove lvscan
2. lvs £ LV BAjA =M LV o
e
1 || [root@kvm10 ~]# lvs
LV VG Attr LSize Pool Origin Data} Metal, Move Log Cpy%
Sync Convert
3| vo myvdb -wi-ao---- 100.00m
root vg_kvml0 -wi-ao-——- <4.27g
5| swap vg_kvml0 -wi-ao---- 124.00m
\
3. &4 lvcreate #3HLA o
1 || [root@kvm10 ~]# lvcreate --help
lvcreate - Create a logical volume
3
Create a linear LV.
5 lvcreate -L|--size Size[m|UNIT] VG
[ -1|--extents Number [PERCENT] ]
7 [ -nl--name String ]
- J
4. £ vg mnt LE %% pub KA 12 8 PE 8 LV o
1 || [root@kvm10 ~]# lvcreate -1 12 -n pub vg_mnt
Logical volume "pub" created.
5. &4 LV &3 pub & vg_mnt VG A ©
[root@kvm10 ~]# lvs
2| LV VG Attr LSize Pool Origin Data} Metal, Move Log Cpy%
Sync Convert
vo myvdb -wi-ao———- 100.00m
4 || root vg_kvml0 -wi-ao——-—- <4.27g
swap vg_kvml0 -wi-ao--—- 124.00m
6| pub vg mt -wi-a----- 24.00m
- /)
6. /£ vg mnt AHELL B swap ® KA 48M 8 LV > # B swap °
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[root@kvm10 ~]# lvcreate -L 48M -n swap vg_mnt
2 Logical volume "swap" created.

7. & A LV £ swap £ vg_mnt VG A ©

([root©kvm10 ~]# 1lvs
2| LV VG Attr LSize Pool Origin Data), Meta), Move Log Cpy%
Sync Convert
vo myvdb -wi-ao—-——- 100.00m
4 || root vg_kvml0 -wi-ao---- <4.27g
swap vg_kvml0 -wi-ao--—— 124.00m
6| pub vg_mnt -wi-a----- 24.00m
swap vg_mnt -wi-a----- 48.00m
S

29.6 #Afb

1. RBER (3b#] 5 viat ) % XL vg_mnt-pub °

1 || [root@kvm10 ~]# mkfs.vfat /dev/vg_mnt/pub
mkfs.fat 4.2 (2021-01-31)

2. #& X1t vg_mnt-swap® swap °

[root@kvm10 ~]# mkswap /dev/vg_mnt/swap
Setting up swapspace version 1, size = 48 MiB (50327552 bytes)
no label, UUID=0fe6d256-dcab-4382-9b1b-9502f76d5c2d

2

29.7 H®EE FS

1. ZABIERAH

() R Bk [ — T ZB A Z B -

(b) A E##& 2% (mount points) s,/ 5 A & 269 B 4k -
(c) FiA mount points /£ B —B M A » RGEHHE—K -
(d) P& partitions £ F —BEH A » RFEHHE —K °
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(e) & & » LJA M T4E B 44 2] mount point (B EF B 4k) 9 o

2. # vg_mnt-pub #M# B & (3L#] & /mnt/pub) °

1 [ﬁroot@kvmlo ~]# mkdir /mnt/pub J

3. /etc/fstab A S1EMAL o fm &3k S F FF o

1 {iroot@kvmlo ~]# man 5 /etc/fstab J

(a) #BE% B RIRXZE EH Label
(b) ##2 (mount point)

(c) HRAHAES

(d) 1R AHBBLH

(e) # % dump HHIE LM 1 0 A7 RA dump B » 1, 2 &7 &4
dump ##1F » 1 &k 20

(f) & fsck B E 1 0 ALK 1,2 £2KR > 1 han 2

4. %% [etc/fstab &€ K% B $y#t 4 vg_mnt-pub 74 /mnt/pub ° vg_mnt-swap &
swap * #:% % /etc/fstab M4 yy A8 > p BEE > ARG E -

1 || [root@kvm10 ~]# vim /etc/fstab
[root@kvm10 ~]# tail -2 /etc/fstab

3 || /dev/vg_mnt/pub /mnt/pub vfat defaults
/dev/vg_mnt/swap swap swap defaults

O =
o N

5. AR [etc/fstab HBABMBH R AL » WRAABARLERTER o

{[root@kvmlo ~]# mount -a J

6. &4 vg_mnt-pub AR B /mnt/pub B type & vfat °

1 || [root@kvm10 ~J# df -Th /mnt/pub
Filesystem Type Size Used Avail Use), Mounted on
3 || /dev/mapper/vg_mnt-pub vfat  24M 0 24M 0% /mnt/pub
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7. 8% VG vg_mnt %9 PE size &£ &4 2R (LB 5 2M) o
1 || [root@kvm10 ~]# vgdisplay vg mnt | grep 'PE Size'
PE Size 2.00 MiB

8. ®%& LV vg_mnt-pub # LE £ &4 2K (LB 5 12 18 PE) o

[root@kvm10 ~]# lvdisplay /dev/vg_mnt/pub| grep LE
2 Current LE 12

29.8 H#AE%H Swap

1. &3 7%% 4 swap ° A4 /dev/dm-1 -

[root@kvml0 ~]# swapon -s

2 || Filename Type Size Used Priority
/dev/dm-1 partition 126972 0 -2
2. AE# R A Jetc/fstab TR LY FT A swap °
1 {Iroot@kvmlo ~]# swapon -a J

3. AEAAEEE swap ° £ F /dev/dm-4 #E LV vg_mnt-swap * K& 48M ©

1 || [root@kvml10 ~]# swapon -s

Filename Type Size Used Priority
3 || /dev/dm-1 partition 126972 0 -2
/dev/dm-4 partition 49148 0 -3

29.9 *SWAP LV & X &

1. BAKR4 | swap » L8 &M B swap °

[[root@kvmlo ~]# swapoff /dev/vg_mntx/swap J
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2. 1% lvresize A K X4 swap * m -r|--resizefs EA T HIA T XL AL >

B -r i#AZMH linux # £ & %8 resize °

1 || [root@kvml10 ~]# lvresize --size 20M -r /dev/vg_mntx/swap

fsck from util-linux 2.23.2

3| fsadm: Filesystem "swap" on device "/dev/mapper/vg_mntx-swap" is not
supported by this tool.

/usr/sbin/fsadm failed: 1

5 Filesystem resize failed.

\S

3. £3F -r|--resizefs #AK » lvresize # LV vg_mntx-pub X K K4 ]~ ©

1 r[root@kvmlO ~]# lvresize --size 20M /dev/vg_mntx/swap
WARNING: Reducing active logical volume to 20.00 MiB.
3 THIS MAY DESTROY YOUR DATA (filesystem etc.)

Do you really want to reduce vg_mntx/swap? [y/n]: y

to 20.00 MiB (5 extents).
Logical volume vg_mntx/swap successfully resized.

NS

5 Size of logical volume vg_mntx/swap changed from 32.00 MiB (8 extents)

4. F#H# XA LV vg_mntx-swap °

[root@kvm10 ~]# mkswap /dev/vg_mntx/swap
2 || mkswap: /dev/vg_mntx/swap: warning: wiping old swap signature.

Setting up swapspace version 1, size = 20476 KiB
4 |lno label, UUID=ad32041f-6822-464a-b58c-836£41f4018f

5. # Jetc/fstab & 49 swap & o

{[root@kvmlo ~]# swapon -a

6. A&7 swap * /dev/dm-4 (/dev/cg_mntx-swap) ¥ £ & 20476 bytes (20M) °

1 || [root@kvm10 ~]# swapon -s

Filename Type Size Used Priority
3 || /dev/dm-0 partition 126972 0 -1
/dev/dm-4 partition 20476 O -2
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29.10 FTH%Y

1. &% kvm10 FEAR B &8 & 69 2k > A B K I% > #l 4 /dev/sda & 3] /
root/kvm10d °

2. gdisk £ kvm10 MR #HIE — 23R KD ESRBEREMNG LT ER
type & Linux LVM e

3. pvcreate ##1L3# 4% 69 LVM % H o
4. fEHBALE IVM TR EH » 234 Bvg mnt ° PE X1V & 2M 8 VG -
5. A#HE Lvg_mnt > #3EE A pub KA 12 /8 PE & LV -
6. EHZLvg mnt > FHIE L E swap * KA A 48M £ LV °
7. #% % % pub LV #% X it & vfat o
8. &% & swap LV # X{t & swap °
9. # % A4k /mnt/pub °
10. T M#& 8 H# 8% 5 pub & LV 74 8 % /mnt/pub °

11. e M a $H5H %5 swap 49 LV & swap ©
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BESLSM - TEH LB XEE

30.1 & LV £#

1. &4 B ar#t8£ /mnt/pub 8 LV & VG vg_mnt T4 pub °

[root@kvm10 ~]# df -Th /mnt/pub
Filesystem Type Size Used Avail Use), Mounted on
/dev/mapper/vg_mnt-pub vfat  24M 0 24M 0% /mnt/pub

2

2. EERBHR LV LBIELMBHY -

1 || [root@kvm10 ~]# lvrename --help
lvrename - Rename a logical volume

3

lvrename VG LV LV_new
5 [ COMMON_OPTIONS 1
7 lvrename LV LV_new

[ COMMON_OPTIONS ]

3. # VG vg_mnt T %4 pub # LV &% & pubx °

[root@kvm10 ~]# lvrename vg_mnt pub pubx
2 Renamed "pub" to "pubx" in volume group "vg_mnt"

4. # /mnt/pub FRAEHBBGTHAKEREFLEGAE -

[root@kvm10 ~]# umount /mnt/pub
[root@kvm10 ~]# mount -a
mount: /mnt/pub: special device /dev/mapper/vg_mnt-pub does not exist.

2
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4 M[root@kvmo ~]# df -Th /mnt/pub

Filesystem Type Size Used Avail Use) Mounted on

5. %4 etc/fstab #K & &4 d vg_mnt-pub vg_mnt-pubx °

1 || [xroot@kvm10 ~]# vim /etc/fstab
[root@kvml0 ~]# grep /mnt/pub /etc/fstab

3 || /dev/mapper/vg_mnt-pubx /mnt/pub vfat defaults

12

6. ZH K Jetc/fstab #H -

1 [ﬁroot@kvmio ~]# mount -a

7. I B vg_mnt-pubx °

1 || [root@kvm10 ~J# df -Th /mnt/pub
Filesystem Type Size Used Avail Use} Mounted on
3 || /dev/mapper/vg_mnt-pubx vfat  24M 0 24M 0% /mnt/pub

30.2 #& VG &#%

1. &4 B ar#t#£ /mnt/pub 4 LV & VG vg_mnt T # pubx °

1 || [xroot@kvm10 ~J# df -Th /mnt/pub
Filesystem Type Size Used Avail Use), Mounted on
3 || /dev/mapper/vg_mnt-pubx vfat  24M 0 24M 0% /mnt/pub

2. EEEHR VG L8 S MBIFA o

g
1 || [root@kvml10 ~]# vgrename --help
vgrename - Rename a volume group

Rename a VG.
5 vgrename VG VG_new
[ COMMON_OPTIONS ]
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3. # VG vg_mnt &% & vg_mntx °

[root@kvm10 ~]# vgrename vg_mnt vg_mntx
2 Volume group "vg_mnt" successfully renamed to "vg_mntx"

4. %% [etc/fstab # K & L4 H vg_mnt-pubx vg_mntx-pubx °

[root@kvm10 ~]# vim /etc/fstab
2 || [root@kvm10 ~]# grep /mnt/pub /etc/fstab

/dev/mapper/vg_mntx-pubx /mnt/pub vfat defaults

12

5. THIK [etc/fstab #H -

1 [[root@kvmlo ~]# mount -a

6. mI# | vg_mntx-pubx °

1 || [root@kvm10 ~]# df -Th /mnt/pub
Filesystem Type Size Used Avail Use}% Mounted on
3 || /dev/mapper/vg_mnt-pubx vfat  24M 0 24M 0% /mnt/pub

30.3 HHEEEARERN

1. &% BAl##£ /mnt/pub & LV #& X & vfat o

1 || [root@kvm10 ~J# df -Th /mnt/pub
Filesystem Type Size Used Avail Use}, Mounted on
3 || /dev/mapper/vg_mnt-pubx vfat  24M 0 24M 0% /mnt/pub

2. %&## /mnt/pub °

1 [[root@kvmlo ~]# umount /mnt/pub

3. EHHRALE ext3 > B ALK R A4 69 TH & REMFTL o

De-Yu Wang CSIE CYUT

234



30.4. 152 #l# A% CHAPTER 30. ##&HM - TH 25X AH

1 || [root@kvm10 ~]# mkfs.ext3 /dev/vg_mntx/pubx

mke2fs 1.44.3 (10-July-2018)

3 || /dev/vg_mntx/pubx contains a vfat file system

Proceed anyway? (y,N) y

O || Creating filesystem with 24576 1k blocks and 6144 inodes
Filesystem UUID: 3ael3f81-2156-4680-9848-af37f61aa666

7 || Superblock backups stored on blocks:

8193

Allocating group tables: done

11 |Writing inode tables: done

Creating journal (1024 blocks): done

13 ||Writing superblocks and filesystem accounting information: done
~

4. %% [etc/fstab A8 H9K E vg_mntx-pubx ° type K& ext3 °

1 || [root@kvm10 ~]# vim /etc/fstab
[root@kvm10 ~]# grep /mnt/pub /etc/fstab
3 || /dev/mapper/vg_mntx-pubx /mnt/pub ext3 defaults

12

5. T#HK [etc/fstab #Hk o

1 [[root@kvmlo ~]# mount -a

6. M B vg_mntx-pubx °

1 || [root@kvm10 ~]# df -Th /mnt/pub
Filesystem Type Size Used Avail Use} Mounted on
3 || /dev/mapper/vg_mntx-pubx ext3 23M 209K 21M 1% /mnt/pub

30.4 H#&EHB&

1. AEAZBERN > MR ZF B8 B 4 & /mnt/pub 2R /mnt/pubx °

1 || [root@kvm7 ~]# df -h
Filesystem Size Used Avail Use), Mounted on
3 || devtmpfs 482M 0 482M 0% /dev
tmpfs 496M 0 496M 0% /dev/shm
5 || tmpfs 496M 20M 476M 4}, /run
tmpfs 496M 0 496M 0% /sys/fs/cgroup
7 || /dev/mapper/vg_kvm7usb-root 3.1G 2.7G 188M 94} /
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/dev/vdal 197M 179  19M 91% /boot
9 || /dev/mapper/vg_kvm7home-vo 74M 1.6M 67TM 3}, /home
tmpfs 100M 0 100M 0% /run/user/0
11 || /dev/mapper/vg_mntx-pub 23M 209K 21M 1% /mnt/pub

2. F# /mnt/pub °

1 [[root@kvm? ~]# umount /mnt/pub/ J

3. 5% B4k %4 d /mnt/pub & /mnt/pubx °

1 {iroot@kvm? ~]# mv /mnt/pub/ /mnt/pubx J

4. % RAEBHR R [etc/fstab » M #H4&k B 4 & /mnt/pub & /mnt/pubx °

1| [xroot@kvm7 ~]# vim /etc/fstab
[root@kvm7 ~]# grep pubx /etc/fstab

3 || /dev/mapper/vg_mntx-pub /mnt/pubx ext3 defaults
12
5. &#r# K o
1 {iroot@kvm? ~]# mount -a J

6. EABEMRN > LV vg_mntx-pub # &£ /mnt/pubx A%k o

1 || [root@kvm7 ~]# df -Th
Filesystem Type Size Used Avail Use}, Mounted on
3 || devtmpfs devtmpfs 482M 0 482M 0% /dev
tmpfs tmpfs 496M 0 496M 0% /dev/shm
5 || tmpfs tmpfs 496M  20M 476M 4% /run
tmpfs tmpfs 496M 0 496M 0% /sys/fs/
cgroup
7 || /dev/mapper/vg_kvm7usb-root exté 3.1G 2.7G 188M 94} /
/dev/vdal xfs 197M 179M  19M 91% /boot
9 || /dev/mapper/vg_kvm7home-vo ext4 74M 1.6M 67M  3J, /home
tmpfs tmpfs 100M 0 100M 0% /run/user/0
11 || /dev/mapper/vg_mntx-pub ext3 23M 209K 21M 1% /mnt/pubx
\8
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30.5 VG Rip€z

1. 2 VG LALMKAA G VG Mtk > A TR THATAS M R > 25 B AL IR
WARE TR RERM 0 TRIEZ UG 2y XEAF o MR VG AT LA £
VG M & LV FS #r#k > SWAP Ik -

B

1 || [root@kvm10 ~]# umount /dev/vg_mntx/pubx
[root@kvm10 ~]# swapoff /dev/vg_mntx/swap

2. %% VG B G RBFARAA LV @& y Bp T —4 MR LV o

f[root@kvmlO ~1# vgremove vg_mntx

2 ||Do you really want to remove volume group "vg_mntx" containing 2 logical
volumes? [y/n]: y

Do you really want to remove active logical volume vg_mntx/pubx? [y/n]:

y
4 Logical volume "pubx" successfully removed
Do you really want to remove active logical volume vg_mntx/swap? [y/n]:
y
6 Logical volume "swap" successfully removed

Volume group "vg_mntx" successfully removed
8 || [root@kvm7 ~]# umount /mnt/pub/

- _/

3. AEHEL VG, LV BT o

30.6 sulogin #ix

].. g%’%ﬁ] ?ﬁﬁfﬁ%ﬁi%ﬂ%@“ﬂﬁ,v}(_ﬁ‘éﬂ@ ’ éﬁﬁ)\ root g"ﬁ%qﬁ)\—gﬁkﬁﬁi&?&'ﬁ% s
F 4 Ctrl+d 44 -

Welcome to emergency mode! After logging in, type "journalctl -xb" to
view

2 || system logs, "systemctl reboot" to reboot, "systemctl default" to try
again

to boot into default mode.

4 || Give root password for maintenance

(or type Control-D to continue):

.

2. #AE AM XK AT mount -a & Jetc/fstab #&E & EH B > B H device
vg_kvm7home-voo T 7F /& o
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1 || [root@kvm7 ~]# mount -a
mount: special device /dev/mapper/vg_kvm7home-voo does not exist

3. %4 /etc/fstab # device vg_kvm7home-voo K MRIEFEH) vg kvm7home-vo & 7
# o st R & device 4745 0 TR ILE £ device #iE#r K » B—T F &%
ko RN FRBRGITER TR > LR RFATRA @A TR e o

[root@kvm7 ~]# vim /etc/fstab
2 || [root@kvm7 ~]# grep vo /etc/fstab
/dev/mapper/vg_kvm7home-vo /home ext4 defaults
12

4. H#AT mount -a & /etc/fstab #M# & THHH, 0 A IEMTRER THHRRD o

1 {[root@kvm? ~]# mount -a J

sulogin #& % E % B o

1 [ﬁroot@kvm? ~]# reboot J
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B LM - PE Size A%

31.1 #WF

1. PE 89 K& LVM 8 R MEB B - VG, LV 89 KR8 PE R3HHE o
2. PE 89 R/ RAREA 2 89k 7 » Bl © 1M, 2M, 4M, 8M, 16M % -

3. § PE s K% 1> VG X LV # PE & et o fl4 : VG 8 PE K1~ 8M» A
100 18 PE » #2 X% 800M » %44 PE X5 B 4AM > 2144 200 18 PE »
4K i€ 8O0OM e

4. 12% PE @/ K » B 7T &8 i 30, & 0% A5 e s % 88 PE o

(@) VG KA ARILE : fl4e : VG # PE K> 4M >+ A 201 18 PE» &4 X\ &
804M » #%# PE K IM5#% & 16M » Bl VG €4 50 18 PE & 4M # %68
M o MRS EEAS A 0 S0/ S PV 89 KNS B B 38 PE KN A
A bl TR A ER S R 4AM -

(b) LV K/ RIL& : 4= : VG 8 PE K> 4M > & 200 18 PE - & K1 &
800M » %4 PE A M52 A& 16M » Bl VG €4 50 18 PE» &4 M o
{283 VG # A — LV » & #H 22 18 PE » 4.35% 88M » % PE A% & 16M
B » 88M/16M=5.5 18 » T &% # o & 8oL/ i LV B E R 16M 69 %
#1E > BRMEX PE R o

5. PE size 1 K& R A MM » d NERIRT 7] F 8k E B4

(a) New extent size is not a perfect fit : pvresize & #F4&# PE size 9
f& 3 -

(b) New size xxxxx for vqg... free space not an exact number of new
extents. : &£FALE VG RW&9FTA LV (fs % swap) K14 &% PE size
EORE
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31.2 &% PE K/ - LAXE PV X

1. Su## /mnt/pub °

1 {Iroot@kvmlo ~]# umount /mnt/pub J

2. PE &% KL AFTH769 PE KAEETEBR VG KA1 AT VG vg_mntx A
5 » PE K/>& 2MiB » 488 1497 18 » VG 4 K/~ & 2MiB%1497 = 2994MiB °

1 r[root@kvmlO ~]# vgdisplay vg_mntx | egrep '(Size|Total)'
VG Size 2.92 GiB

3 PE Size 2.00 MiB
Total PE 1497

5 Alloc PE / Size 36 / 72.00 MiB
Free PE / Size 1461 / 2.85 GiB

3. vg_mntx % PE size & 2M 2R 4M » 12 1497*%2M T & 4AM 89428 > BTk
HRATHAE

[root@kvm10 ~]# vgchange -s 4M vg_mntx
2 New extent size is not a perfect fit

4. %8 545 Total PE 4G 3 » #l4e 1496 > B] 1496*%2M F 42 4M 69423 -
457 PE #9188 %1 ] pvresize » & A L MBriA ¢

f[root@kvmlo ~]# pvresize --help
2 pvresize - Resize physical volume(s)
4 pvresize PV ...
[ --setphysicalvolumesize Size[m|UNIT] ]
6 [ --reportformat basic|json ]
[ COMMON_OPTIONS ]

(7
-

5. pvresize 3% & phusical volume size & 2993M o (X1s 1K & 1024 > 4= %
#E 2992m €4 —1A) o

1 || [root@kvml10 ~]# pvresize /dev/vda3 --setphysicalvolumesize 2993m
/dev/vda3: Requested size 2.92 GiB is less than real size <2.93 GiB.
Proceed? [y/n]: y
3 WARNING: /dev/vda3: Pretending size is 6129664 not 6135569 sectors.
Physical volume "/dev/vda3" changed
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31.2.

L

X% PE X - &b/A% % PV X JCHAPTER 31. ##4M - PE SIZE
resized

1 physical volume(s) resized or updated / O physical volume(s) not
6. &% vg_mntx # PE 4% 50k 1496 o
1 || [root@kvm10 ~]# vgdisplay vg_mntx | egrep '(Size|Total)'
VG Size 2.92 GiB
3 PE Size 2.00 MiB
Total PE 1496
5 Alloc PE / Size 36 / 72.00 MiB
Free PE / Size 1460 / 2.85 GiB
\. J
7. &% vgchange 838538 » -s 2% PE 89 K]~ o
(
[root@kvm10 ~]# vgchange --help
2 vgchange - Change volume group attributes
4 Change a general VG attribute.
For options listed in parentheses, any one is
6 required, after which the others are optional.
vgchange
8 ( -1l--logicalvolume Number,
-p|-—maxphysicalvolumes Number,
10 -u|--uuid,
-s|--physicalextentsize Size[m|UNIT],
\S
8. vgchange %% PE &9 K" & 4M
1 || [root@kvm10 ~]# vgchange -s 4M vg_mntx
Volume group "vg_mntx" successfully changed
9. &4 vg_mntx #) PE Size T2 4M
s
[root@kvm10 ~]# vgdisplay vg_mntx | egrep '(Size|Total)'
2 VG Size 2.92 GiB
PE Size 4.00 MiB
4 Total PE 748
Alloc PE / Size 18 / 72.00 MiB
6 Free PE / Size 730 / 2.85 GiB
\
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31.3. Z% PE X -LV # PE % CHAPTER 31. ###/M - PE SIZE ##

31.3 #%%¥ PE X1 -1V & PE &%

1. VG vg_mntx 8 PE K/ 1 2M & 4M # ° LV pubx # LE A% d /R R 69 12
B8 Bk 6 18 BRI FRE > —HA 24M o

[root@kvm10 ~]# lvdisplay /dev/vg_mntx/pubx
2 -—- Logical volume ---
LV Path /dev/vg_mntx/pubx
4 LV Name pubx
VG Name vg_mntx
6 LV UUID FUbp9Q-jI0J-rR6r-H2sv-mNqv-r1v5-3jYXEH
LV Write Access read/write
8 LV Creation host, time kvml0.deyu.wang, 2019-11-11 14:16:55 +0800
LV Status available
10 # open 0
LV Size 24.00 MiB
12 Current LE 6
Segments 1
14 Allocation inherit
Read ahead sectors auto
16 - currently set to 8192
Block device 2563:3
\

2. 157 LV pubx #) LE & &R AR 6 %K 50 8 -

1 r[root@kvmlO ~]# lvresize -1 50 -r /dev/vg_mntx/pubx

fsck from util-linux 2.32.1

3 || /dev/mapper/vg_mntx-pubx: 11/6144 files (0.0% non-contiguous),
2012/24576 blocks

Size of logical volume vg_mntx/pubx changed from 24.00 MiB (6 extents)

to 200.00 MiB (50 extents).

5 Logical volume vg_mntx/pubx successfully resized.

resize2fs 1.44.3 (10-July-2018)

7 ||Resizing the filesystem on /dev/mapper/vg_mntx-pubx to 204800 (1k)

blocks.

The filesystem on /dev/mapper/vg_mntx-pubx is now 204800 (1k) blocks
long.

- _J

3. A& & LV pubx 8 LE B# &5k 50 18 o

[root@kvm10 ~]# lvdisplay /dev/vg _mntx/pubx | grep LE
2 Current LE 50
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31.4.

K& PE K- /AFAE LV

CHAPTER 31. #### - PE SIZE ##

31.4 %% PE X/ -

1. &% # /mnt/pub °

SIEFE LV

{Iroot@kvmlo ~]# umount /

mnt/pub

2. PE R K 3bJEA T#6 PE RADRETER VG K> YAT 2] VG vg_mntx
B » PE K/ % AMiB » 4830 748 18 » VG 4 K 1N & 4MiB#748 = 2992MiB °

VG Size

3 PE Size

Total PE

5 Alloc PE / Size
Free PE / Size

g
1 || [root@kvml10 ~]# vgdisplay vg_mntx | egrep '(Size|Total)'

2.92 GiB

4.00 MiB

748

62 / 248.00 MiB
686 / <2.68 GiB

3. vg_mntx # PE size &1 4M & 16M (7 X 4 &) » 2992MiB/16MiB=187 18 » J&
T ABA B PE Ko o 4240 Lk fk 69 2 M T Al B 38 PE &9 RIAE -

[root@kvm1O ~]# vgchange

2 New size 5619712 for vg_mntx free space not an exact number of new

extents.

-s 16M vg_mntx

4. RAZ LV pubx M7 50 8 PE>swap M7 128 PE-» XM 7T 62 18 » #|TF

686 18 > & 4 K458k » &

JARAG LV 8 Ko > 456 16M #9458 -

2 -—- Logical volume ---
LV Path

4 LV Name
VG Name

§) LV UUID

LV Write Access
8 LV Creation host, time

LV Status
10 # open
LV Size
12 Current LE
Segments
14 Allocation
Read ahead sectors
16 - currently set to

Block device

((

p
[root@kvm10 ~]# lvdisplay /dev/vg_mntx/pubx

/dev/vg_mntx/pubx

pubx

vg_mntx
FUbp9Q-jI0J-rR6r-H2sv-mNqv-r1v5-3jYXEH
read/write

kvm10.deyu.wang, 2019-11-11 14:16:55 +0800
available

0

200.00 MiB

50

2

inherit

auto

8192

253:3
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31.4. %% PE X - L/AA¥LV CHAPTER 31. #### - PE SIZE ##

5. fA# R4 %% A PE 16M, LV 30 18 PE » 4.3t 480M » T & PE &%
AM ¥ > Jeff LV # PE B$GA %A 120 18 > #% £# % PE K KT A A

52 LV # PE A% o

1 || [root@kvm10 ~]# lvresize -1 120 -r /dev/vg_mntx/pubx
fsck from util-linux 2.32.1

Size of logical volume vg_mntx/pubx changed from 200.00 MiB (50
extents) to 480.00 MiB (120 extents).

5 Logical volume vg_mntx/pubx successfully resized.

resize2fs 1.44.3 (10-July-2018)

7 ||Resizing the filesystem on /dev/mapper/vg_mntx-pubx to 491520 (1k)

blocks.

long.

\S

3 || /dev/mapper/vg_mntx-pubx: clean, 11/51200 files, 8076/204800 blocks

The filesystem on /dev/mapper/vg_mntx-pubx is now 491520 (1k) blocks

6. A& A VG #4k PE #£% 616° 616/4=154 -

r[root@kvmlo ~]# vgdisplay vg_mntx | egrep '(Size|Total)'
2 VG Size 2.92 GiB
PE Size 4.00 MiB
4 Total PE 748
Alloc PE / Size 132 / 528.00 MiB
6 Free PE / Size 616 / <2.41 GiB
\8

7. vg_mntx & PE size & 4M &t 16M (K 4 4&) o

[root@kvm10 ~]# vgchange -s 16M vg_mntx
2 Volume group "vg_mntx" successfully changed

8. &4 VG # PE Size &£ 16M > 4283 % 187 -

r[root@kvmlO ~]# vgdisplay vg_mntx | egrep '(Size|Total)'
2 VG Size 2.92 GiB
PE Size 16.00 MiB
4 Total PE 187
Alloc PE / Size 33 / 528.00 MiB
6 Free PE / Size 154 / <2.41 GiB
\8

9. £/ LV #) PE fB#d 120 B4 30 8 > &K # & 480M o

‘([root@kvmlo ~]# lvdisplay /dev/vg_mntx/pubx | grep LE
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31.5. X% PE X - &/A#%¥ SWAP CHAPTER 31. #4# &/t - PE SIZE ##

2 &7 Current LE 30 J

31.5 %% PE KX/ - s2LJEH¥ SWAP

1. PE size i K& DR EH B » %4 PE size & 16M & & 4M -

[root@kvm10 ~]# vgchange -s 4M vg_mntx
2 Volume group "vg_mntx" successfully changed

2. RA M swap 48M %k 4> TR 16 > AL PE size # 2 A €A H& - &
BB swap » # L KBk 460M % K AL o

g
[root@kvm10 ~]# swapoff /dev/vg_mntx/swap

2 || [root@kvm10 ~]# lvresize -L 460M /dev/vg_mntx/swap

Size of logical volume vg_mntx/swap changed from 48.00 MiB (12 extents

) to 460.00 MiB (115 extents).

4 Logical volume vg_mntx/swap successfully resized.

[root@kvml0 ~]# mkswap /dev/vg_mntx/swap

6 || Setting up swapspace version 1, size = 460 MiB (482340864 bytes)

no label, UUID=33107790-884e-4a99-873d-6£384ba7d6bb

\. Y

3. #&A VG #T# PE % 513 18 » & 4 e945% o

p
1 || [root@kvm10 ~]# vgdisplay vg_mntx | egrep '(Size|Total)'
VG Size 2.92 GiB
3 PE Size 4.00 MiB
Total PE 748
5 Alloc PE / Size 235 / 940.00 MiB
Free PE / Size 513 / 2.00 GiB

4. 2% PE size & 4M & 16M > —ix & H 3 K /N R IC Be by B A8 o

[root@kvm10 ~]# vgchange -s 16M vg_mntx
2 New size 4202496 for vg_mntx free space not an exact number of new
extents.

5. #4152 SWAP 8 K454 16M #9438 » B3 SWAP £ R K& 460M >
R 16M ¥ HAE 8 K1 & 464M 0 FTA LM swap &k 464M o

De-Yu Wang CSIE CYUT 245



31.5. X% PE X

W78 78 % SWAP CHAPTER 31. ##3#%# - PE SIZE

[root@kvm10 ~]# lvresize -L 464M /dev/vg_mntx/swap

extents) to 464.00 MiB (116 extents).

Size of logical volume vg_mntx/swap changed from 460.00 MiB (115
Logical volume vg_mntx/swap successfully resized.
[root@kvm10 ~]# mkswap /dev/vg_mntx/swap

Setting up swapspace version 1, size

mkswap: /dev/vg_mntx/swap: warning: wiping old swap signature.

no label, UUID=6c96490f-167c-4e5e-9899-0d1cf40a3932
.

464 MiB (486535168 bytes)

6. A% PE size &1 4M A& 16M > RAEE K] o
|

J
[root@kvm10 ~]# vgchange -s 16M vg_mntx
Volume group "vg_mntx" successfully changed
7. %A VG # PE size & 16M ©
s
[root@kvm10 ~]# vgdisplay vg_mntx | egrep '(Size|Total)'
2 VG Size 2.92 GiB
PE Size 16.00 MiB
4 Total PE 187
Alloc PE / Size 59 / 944.00 MiB
§) Free PE / Size 128 / 2.00 GiB
- _/
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Chapter 32

Tuned HfEFHX

32.1 WF

1. Tuned 2 — B & KGMRHER)F > TRBFEALEAFEREZE AHHRAXK
Linux #3&& » AR FHE

2. B EALEXTIRARLE I EAL N GFE B E LA (tuning profile) °

3. AEERT »tuned REHEFAL AL KXE » 12T LG5 K tuned R 56
BIHAA AFCRBEAGE AT EEARXE -

4. T1£ A tuned-adm ¢4 L L% ZIRFHALF 9384T o

32.2 Tuned & E

1. /etc/tuned B kBB EA4E > P tuned-main.conf & £ E 45 -

([root@kvmlo ~]# 11 /etc/tuned
2 | total 12
-rw-r--r——. 1 root root 0 Dec 1 19:14 active_profile
4 || -rw-r--r-—-. 1 root root 1111 Feb 9 2022 bootcmdline
-rw-r--r—-. 1 root root 0 Apr 1 2022 post_loaded_profile
6 || -rw-r--r--. 1 root root O Apr 1 2022 profile_mode
drwxr-xr-x. 2 root root 4096 Apr 1 2022 recommend.d
8 || -rw-r-—-r--. 1 root root 1730 Apr 1 2022 tuned-main.conf

\S

2. /usr/lib/tuned B 4%k %P7 A B E L4+ (profiles) & B ék o

[root@kvm10 ~]# 11 /usr/lib/tuned
2 | total 72
drwxr-xr-x. 2 root root 4096 Dec 1 19:14 accelerator-performance
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32.3. #% TUNED CHAPTER 32. TUNED ‘%47 #

4 || drwxr-xr-x. 2 root root 4096 Dec 1 19:14 balanced
drwxr-xr-x. 2 root root 4096 Dec 1 19:14 desktop
6 || -rw-r--r-—. 1 root root 15373 Feb 9 2022 functions
drwxr-xr-x. 2 root root 4096 Dec 1 19:14 hpc-compute
8 || drwxr-xr-x. 2 root root 4096 Dec 1 19:14 intel-sst
drwxr-xr-x. 2 root root 4096 Dec 1 19:14 latency-performance
10 || drwxr-xr-x. 2 root root 4096 Dec 1 19:14 network-latency
drwxr-xr-x. 2 root root 4096 Dec 1 19:14 network-throughput
12 || drwxr-xr-x. 2 root root 4096 Dec 1 19:14 optimize-serial-console
drwxr-xr-x. 2 root root 4096 Dec 1 19:14 powersave
14 || drwxr-xr-x. 2 root root 4096 Dec 1 19:14 recommend.d
drwxr-xr-x. 2 root root 4096 Dec 1 19:14 throughput-performance
16 || drwxr-xr-x. 2 root root 4096 Dec 1 19:14 virtual-guest
drwxr-xr-x. 2 root root 4096 Dec 1 19:14 virtual-host
S )

32.3 A% Tuned

1. &4 tuned JEFKAE > FRTARXRAAXS » LB A ALEFTEETP o

1 || [xroot@kvm10 ~]# systemctl status tuned.service

tuned.service - Dynamic System Tuning Daemon

3 Loaded: loaded (/usr/lib/systemd/system/tuned.service; enabled;
vendor prese>

Active: active (running) since Wed 2019-11-06 14:40:00 CST; 3h 18min

ago

5 Docs: man:tuned(8)

man:tuned.conf (5)
7 man:tuned-adm(8)
Main PID: 779 (tuned)
9 Tasks: 4 (limit: 11532)
Memory: 19.4M

11 CGroup: /system.slice/tuned.service

779 /usr/libexec/platform-python -Es /usr/sbin/tuned -1 -P

13

Nov 06 14:39:52 kvml10.deyu.wang systemd[1]: Starting Dynamic System
Tuning Daem>

15 || Nov 06 14:40:00 kvml0.deyu.wang systemd[1]: Started Dynamic System

Tuning Daemo>
\. J

32.4 tuned-adm

1. &34 B ar1& A &9 profile °

1‘([root©kvm10 ~]# tuned-adm active
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32.4. TUNED-ADM CHAPTER 32. TUNED ‘%47 #

kCurrent active profile: throughput-performance

-

2. 77T A& profile °

10

12

14

16

[root@kvm10 ~]# tuned-adm list
Available profiles:
- balanced - General non-specialized tuned profile
- desktop - Optimize for the desktop use-case
- latency-performance - Optimize for deterministic performance
at the
cost of increased power consumption
- network-latency - Optimize for deterministic performance
at the
cost of increased power consumption, focused on low latency network
performance
- network-throughput - Optimize for streaming network
throughput,
generally only necessary on older CPUs or 40G+ networks
- powersave - Optimize for low power consumption
- throughput-performance - Broadly applicable tuning that provides
excellent performance across a variety of common server workloads
- virtual-guest - Optimize for running inside a virtual
guest
- virtual-host - Optimize for running KVM guests
Current active profile: throughput-performance
\. )

3. &/ &:#AE M8 profile °

{[root@kvmlo ~]# tuned-adm recommend J

2 || atomic-guest
4. #FA3% 89 profile 1#: %] & 423449 atomic-guest ° 12 atomic-guest profile
THE -
[root@kvml0 ~]# tuned-adm profile atomic-guest
2 ||Requested profile 'atomic-guest' doesn't exist.

5. ®% tuned-profiles-atomic °

[troot@kvmlo ~]# dnf install tuned-profiles-atomic-2.18.0-1.el9.noarch J
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32.5. FH%ET CHAPTER 32. TUNED ‘g7 #

6. MR profile k3] A LK H) atomic-guest °

- |

1 {iroot@kvmlo ~]# tuned-adm profile atomic-guest

7. A &% B A% A 89 profile ©# A atomic-guest °

1 {[root@kvmlo ~]# tuned-adm active J

Current active profile: atomic-guest

32.5 FTH&Y

1. 11 £%% /usr/lib/tuned B4 T & & & X# » ¥ &% /root/tunedprofiles °
2. &) tuned MRFH A LR T MK ES » £¥ 3| /root/tuned-enabled °
3. &3 tuned RAFRA LT X » £ %3] /root/tuned-active °

4. % 3#) tuned JR# B A7 25 A #) profile’ it # &£ # & 4 & s W A /root/
tuned.active.sh °

5. & 3 tuned M # 2 &k # profile: # M & 4 F R W K /root/
tuned.recommend.sh °

6. AT profile & E M2 & &3k 69 profile °
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