


Linux 2%.% % (RHCSA 10)

Department of Computer Science and Information Engineering
Chaoyang University of Technology
Taichung, Taiwan, Republic of China

Instructor: De-Yu Wang (Ef&%#)
E-mail: dywang@mail.cyut.edu.tw
Phone: (04)23323000 ext 4538
Office: E738

(dywang) - TigerVNC

Wednesday 11* November, 2026



e Instructor: De-Yu Wang

Email: dywang@csie.cyut.edu.tw
Homepage: http://dywang.csie.cyut.edu.tw
A pdf 4 T #

Phone: (04)23323000 ext 4538

Office: E738

gk e

o BERH
1. RedHat Documentation

2. RedHat Customer Protal
3. Getting started with Tuned

De-Yu Wang CSIE CYUT



Contents

I SREFBEHRERRHE
1 TRRET A&

1.1 T
1.2 V41 A
1.3 REAGEAENVIrtualBox . . . ...
1.4 BREAGEBEAE-RawImage . . . .. ...
1.5 NAT 33t . . e
1.6 BEMEIET® .
1.7 EEEFERBV2 ...
1.8 RBERMIFND e
1.9 AHEM-LRAT AT =ZHF ..
1.10 EHEMEZT ... ..
1.11 ABAREEIE
2 GAFERRHE
2.1 Linux 84 . . . . . e
2.2 BERB e
2.3 MaN PAJE .« « « v v v e e e e e e e e e e e e e e e e e
2.4 ARSI L
2.5 FROEKMBASERERAEGRA .. ...
3 vi K#ES
3.1 VIiSLVIm L.
3.2 VIiEAER e
3.3 vim BJBINIRE L L L
3.4 VI BB

i

o

© 00 30 W NNNDN

= e
= W N O

17
17
18
21
24
37

38
38
38
41
43



CONTENTS CONTENTS
II 2&%%® KVMS8 460
4 1Pv4 W%%XE 47
4.1 .1 =R 47
4.2 nmcli 4. . .. 47
4.3 BT RE 48
4.4 *RBREIRT .. o e e 49
4.5 SSH 3 ESIBE . . . . . . e e e e 50
4.6 A 51
4.7 BT . . 52
5 DNF £#4%% 54
5.1 1= 54
5.2 dnf BEHEZT . . .. 55
5.3 DNF 2HEEI/L . . 56
5.4 BAERE . . e 57
6 * ERETHR) 59
6.1 1= 59
6.2 RBEEREZTER . 59
6.3 HAPERETE e 66
6.4 BB . . 67
7 FHEORBHRRE 69
7.1 BATEAE e EmBEELa? . ... 69
7.2 BEAARTEE .. 69
7.3 FHRAAS (PIPE) . . . o 72
7.4 THRERE ... 72
8 SELinux 73
8.1 1= RN 73
8.2 SELinuxContexts . . . . .. ... ... ... ........ 74
8.3 BB BB L 75
8.4 SELinux AARZE . . . ... 77
8.5 Httpd Port . . . . . . .. . . . ... ... . ... . ..., 80
8.6 Httpd SELinux Context . ... ... .. .......... 82
8.7 TAERE . . 84
De-Yu Wang CSIE CYUT iii



CONTENTS CONTENTS
9 HafE 85
9.1 51l 85
9.2 BABELL | L e e e 86
9.3 MIRBELL . . . L e e e e e 86
9.4 BEHLE L e e e 86
9.5 TARRE . e 87
10%FER G tr &2 89
10.1 71 89
10.2 FIEVRIE . L L e 90
10.3  &EWRIE .. ... 92
104  RWIRMRIE ... 92
10.5  *GEWRIX . ... 95
10.6 REAERFERR . . e 96
10.7  *MRIWEBSKBAE . .. ... 98
10.8  FMRIWEMAEEE ... 99
10.9  BHE ... 101
11su # sudo 102
11.1 suMBAERE L 102
11.2  sudo AEMHEMLZHATHS . . . .. 104
11.3 sudo BRIRAA . . . . ... 104
11.4  sudo BLRIK . . . ... .. .. 105
11.5 TRME . 106
12 IR E B R % 108
12.1  Jetc/shadow . ... .. ... ... . ... .. .. ..., 108
12,2 FEREHEH ... 109
123 SEFFAAFHBIARD . . . ... 110
12.4 AR OCHBLARBRHAIRE . 111
12.5 TARRE . 112
13Linux # K H#REE M 114
13.1  BRMER ... 114
13.2  EEHBEHER ... 115
13.3 FROTAZMIR . .. 117
13.4  MROHFHBMWE ... 119
135 FJESGID . ... . ... e 120
De-Yu Wang CSIE CYUT v



CONTENTS CONTENTS
13.6  SGID &I . . . . . ... e 121
13.7 FHERRE ... e 124

14 Access Control Lists 125
14.1 5 125
14.2  ACL&E ... . 127
14.3  *ACL 88 . . . . . . e 128
14.4 BHBERE ... . 129

1561744 130
15.1 A3 .. 130
15.2 Crontab %4 . . . . . . ... 131
15.3 HERBEEIEZE ... e 131
15.4 REHAE ... e 132
15.5 BARSE ... 133

16 Chronyd vs. ntpd & & 134
16.1 AT E . . e 134
16.2 chronyd &M . ... ... ... ... ... ... 134
16.3 ZBPAREF .. 136
16.4 *makestep BREF . . . ... ... ... 137
16.5  FEHEERE . ... 138

17 Network File System, NFS 139
17.1  NFS B . . o e 139
17.2 NFSClients#TE . . .. .. ... ... .. .. .. ..... 139
17.3  *FHE& . .. .. 140
17.4 autofs B @#t& . . . ... ... ... 141
17.5 autofs A#BEARKX— . . .. ... 142
17.6 autofs AHB&FBAIA= . . . . ... ... ... .. 143
17.7  BHEE ... 144

18R F 145
18.1 find 4. ... . . . . 145
182 REBAERAPGEE . ... 147
18.3 HEERIGEE ... . 148
184 HBEBMWARE . ... 148
18.5  EHEE ... . 151

De-Yu Wang CSIE CYUT \Y



CONTENTS CONTENTS

19 Shell Script 152
19.1 1= 152
19.2  #d47shellscript . ... ... ... ... ... .. 153
19.3 THATHE . . o e e e 154
19.4  *FTTHATAEINEG ... 156
19.5 TARRE . e 157

20 RiTaARE 159
20.1 RROBREE . . . e 159
20.2 FEBATE . . e 161
20.3 FROATERE . . . . e 163
20,4 FRITOREEAS .. .. 164
20.5  BBEETERER . ... 164
20.6 FRME . 165

21systemd & ZRE 167
21.1 .1 =3 167
21.2  systemctl 4 . ... .. 168
21.3 = S 171
21.4 AR IATIRFE . . ... 173
21.5 #Z g3 Systemd JRA . .. ... ... 174
21.6 Timer E4FM . . . . ... 177
21.7  Timer TR . . . . ... 179
21.8 TRME . 180

Il #&%HM%E®E KVM10 182

22 KA 183
22.1 =3 183
22.2  HMtEtargets. . . .. ... 183
22.3 BB L 185
22.4 THRRE . e 187

23DNF £# %% 188
23.1 L= 188
23.2 dnf EHEZZT . . . . 189
23.3 DNF EHERIES . . . 190
23.4 THRRE . 191

De-Yu Wang CSIE CYUT vi



CONTENTS CONTENTS

24 Flatpak £4 %2 193
241 ETE L e 193
24.2 Flatpak @438 . . . . . .. 193
24.3 X flatpak BHE . . ... 196
24.4 flatpak #FEZHE . ... L 197
24.5 REBEPAT o e 198
24.6  EHEE ... 199

2538 8 H M A K & 200
25.1 1 200
25.2 Ivreduce &1 ILV. .. ... .. 201
25.3 lvextend AKX IV ... ... ... ... ... ... . ... 202
25.4  lvresize K& DIV . . . . .. ... 203
25.5 FRME . 2006

26 & # &M E 2 207
26.1 .1 =3 207
26.2 ;B . . e 207
26.3  EE PV ... 211
26.4 BEEVG .. e 212
26.5 AL IV e 213
26.6 HBXAL L 214
26.7 R E& fetc/fstab . . . .. L L 214
26.8 RSB FS . . . . 215
269 H#EAEZ:SWaAD . .. ... 217
26.10 BT ... 218

27 Tuned M43 % 219
27. 1 AT e e e e e e e e 219
27.2  tuned-adm ¥4 . ... ... 220
27.3 FEIERE ... e 221
27.4  CBHEE ... 222

De-Yu Wang CSIE CYUT Vil



Part 1

RERRREARM



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&%%



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 °

De-Yu Wang CSIE CYUT 3



#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 A= 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



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/ ‘

De-Yu Wang CSIE CYUT 11



1.9. Z#H M- LRI AHEZ=MHF CHAPTER 1. FH&HRE 24

[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

De-Yu Wang CSIE CYUT 12
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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)

De-Yu Wang CSIE CYUT 14



1.11. Z&AFARE T CHAPTER 1. TH##%¥F 24

(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 M AR o
cal - page 27 : BT HAJE °
be - page 31 : f# F4F M 693+ A% o
sync - page ?? @ F I & E 5088 A 69 BERE KA B BB 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 ?? : REFMHIR -
cd - page ?? : §i TAE B o
pwd - page ?? : #7 B ATATE 69 B 4k o
mkdir - page ?? : Z 3 Bk o
rodir - page ?? : Wk [(£) 9 A% -
echo - page ?? : mREHALZRILF ©
"

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

13

cp - page ?? : ¥ AE R R A4 o
rm - page ?? : BEEERB & -

mv - page ?? : & 2 HHAKL o
cat - page ?? : & % —{TH# &4 (concatenate) B R E AL o
touch - page ?? : IS ERAEEH » EHERALE > RALEHER

find - page ?? : JEEB KOS RIEF 4 -

]

tar - page ?? : % AT LR B4 o

fdisk - page ?? : ##BEELTH I o

mount - page ?? : #HHEHEE AL o

useradd - page 90 : 3wt A& o

passwd - page ?? : AT RF L EH o

userdel - page ?? : ®xiE A o

id - page ?? : &#1& A #89 UID ~ GID ZATHA 4984 o
groupadd - page ?? : ¥ B4 o

su - page 102 : ##m P Hiy o

crontab - page ?? : PAEHATH TAEBRAZ o

A5 S ARA --help #9ER » BRRITAIELEH IEA > fldo

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.

De-Yu Wang CSIE CYUT
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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

131

133

135

137

139

141

143

145

147

149

151

153

155

157

159

161

163

165

167

2

4

CHAPTER 2. 47X KR 1F

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.
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90

92

94
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98

100
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104
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110
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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
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144
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148

150
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154
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160
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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 #8435 74 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
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{[dywang@deyu zzz]$ 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,

h & & 7 dét AR ) £ A B — 18 F A
j RET 7 e AR 6 T B — 18 F
k & Lo @b ARG LA B —1EF T
1 &4 7 eét AR 6 & B — 18 F
[Ctrl]+f Bk Tear) BH—17
[Ctrll+b BR Tak) %H—8
[Ctrl]l+d BR Tawa) #H¥ 8
[Ctrl]l+u Rk Tak) %+ A
+ HEH BB TG F YT —4T
- BB BEIEEGF AN 4T
BTERTRAZEZOR BREQLELHE—ATH n BAFT -

n<space>

4o 20<space> Rl #HZ & @& @45 20 B F LA o
0 BAKF 0 J: BB E AT R @ F TR °
$ #% B B 15 — 4T 09 AR B F LR
H ARG B B 331'5] ARG Ly AR—4T
M HARAS B BB & R 09 F RAR—AT
L AR B B iz @é%éﬁﬂi—l“ﬁﬂl‘—‘ﬁ
G AR B B AN R0 RIE—4T
0G AR BB ARG F n AT o

4 20G Bl & # $ 248 L6095 20 17 (7T Bed:set nu)
n<Enter> HARETHH n iT
— X #F RN
/word W HARZ A SR T LA word 89 F & o
?word ) HEARZ A F R — BT LA word H9F F o
n FTHA— AL F o
N R AT AT — 1848 F 31k o
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:nl,n2s/wordl/word2/g #£% nl $ n2 7 M F &K wordl EEF B » LAFHF B R
KB word2 ° i g 4 HBRAITHA LRT $ > TR AR
R —MBF & o

:1,$s/word1/word2/g WHE—ITE RE—ITFE wordl F % » BHAF $BRE
word2 -

:1,$s/word1/word2/gc WE—ITH®RE —1TF K wordl 3> B F SHKRE
word2 HABRRA B TR FFALENEHERALT TR
& o

— R AR X, s~ AREELE

X, X X By @ &M — B F 0 0 X B @Al ik — 18 F T

nx A& M & n 85T

dd M e i A% BT A2 09 AR — AT

ndd MMk AL £ 69 & T n 47 > Bl4e 20dd Bl 2RI 20 17

d1G ] M A5 A% BT 42 B 56 — AT 69 BT A B A

dG T AL BT 2 B SR —ﬁ%%ﬁ ik

dw Wk —18 5 (delete word) o i 74P L o

yy B AL T 2 69 AN — 4T (”’“W)

nyy AYHAZPFT G ST n 47 Hl4e 20yy BIEAE 20 47

y1G BB BAEPTEATE B — AT 09 BT A B AT

yG B AR BT AT B AR — AT BT A B

p, P p BB EREFZT —4786 L » P B B AL #4Z E—14T o

] M AR T AT T — 4789 EAT B & R Fl — 1T

u 1R AT — 1B By E o

[Ctrll+r BARJR AT — B Ey4F o

. T E—EEE -

BRI KX

i, 1 W i) £ B AT HEART AR (PTEITH—BEZGFTR)
FwAIALF s

a, A e a(A) v B ATHFARPT AT —8 (RE—18) FUK FE
NI

o, O HAH G —AT 1 0(0) HHFRTENT (L) — 47 EAFH G —
175

r, R B T GRAHEAZ AT AR — A F A s R & — BRRHAZ AT
EOLF > BEET ESC A1k

Esc BHBERX > DB —REX P o

#LF| G

W %%?ﬁéﬁ BEHEGANEBEREET

w! WBRBMEE TR > BB FAZHER
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:q AR vi

q! LGB R X FBEEG 0 AER) B R AR T A
% o

WQ G R AR - 5 B wq! Bl & & B 64 714 Ak B

X $1 wq 48 F

:e! ﬂ%#fé%i@ Bl R AL AR R o

77 ERHEAH LS DT AHEN SRECREATEH A
G R AR o

:w [filename] ey ARG R B — AR (FAM 5 574)

:r [filename] B ERE FAD—EEEN TR FEHK Tfile-
name ) BB LA E B HERTEATKE o

:set nu BRAAR RRIK > A ITHFERTATHOARE

:set nonu # setnu AR » BEUHIATIR o

:nl,n2 w [filename] # nl 2| n2 8 A 544 & filename B ZE

:! command Har M vi 2148 4 7] X T #A4T command #8F& R o

B4 [ ;! 1s /home ]

4. Vi %P SR EY 54
(a) =R m#4E £ A /home/csie/vitest.txt » 8| Fl 8 & A — 184 # 4 /home/
csie/.vitest.txt.swp 24 » L AL -
(b) &k vi % #EIFY HAGLGRITR o
(c) #F &R EEB vi BXTE » DIETRBEAEEFETHALETIHI R

. o

AN

3.3 vim 8B h5E

1. wRiER vi> £E@AET AR B ATHFZTEATINRA » Bl vi 4K vim BT o

1 || [dywang@deyu zzz]$ 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@deyu zzz]$ 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*
\

2. vim BAAEB T 0 B HR LIRF S R XB® o
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3. vim /etc/man.config &R A L&A :

‘{“/etc/man.config" [readonly] 150L, 4900C 1,1 J
Top

() %41 £ %44 5% Jetc/man.config
(b) 5% B ERAE

(c) #%£#£#A 150 17 ° 4900 ¥

(d) B ATHARPT AL B B 5 — AT, H—7)
(e) BATA@AERAA ©

4. BRESF

BREFGREER

A FAEFE > THFARLERBG T R EFE o
\ TR SRFZRBYREERE -
[Ctrll+v EWEE > TURARFH 7 NBZEH -
y R G M AR o
d TR G B T M AR o

5. 3K Em#E

(a) vi A1 A:r filename *T#4 £ filename 8 A Z & HFARRIEAN o
(b) T4 vim B#E S BB LR FHE S B L > # 4 : vim filenamel
filename?2 filename3 ° EAa M5 A :
1R maE e dust
:n %%T — B % -
:N it F—{EAE £ o
files | B ATHLGPTARE -

6. $AEIHE
(a) Z£454 74 X8 :sp filename °
(b) =R 4% filename B RAETE R —4 £ -
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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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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 #8-F3& E 4% » & T AR v6
MRA—#% » B vim F 8w o

4.2 nmcli ¥4

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

1 || [root@al0al0 ~]# 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@al0al0 ~]# 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 AITHT IP &8 DHCP & ##4F » & AR DHCP

1 || [root@al0al0 ~]# 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 || [root@al0al0 ~]# 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@al0al0 ~]# 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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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@al10al0 ~]# nmcli connection delete enplsO
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@al10al0 ~]# 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 || [xroot@al0al0 ~]# nmcli connection
NAME UuUID TYPE DEVICE
3 || enplsO 2a4b4018-d130-405b-8647-6£3a1744b525 ethernet enplsO

4, %k E enplsO &£ o

1‘([root©a10a10 ~]# nmcli connection up enplsO
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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@al0al0 ~]# 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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(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@al10al0 ~]# vim /etc/ssh/sshd_config

2 || [root@al0al0 ~]# grep PermitRoot /etc/ssh/sshd_config
#PermitRootLogin prohibit-password

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

3. &#H 7% sshd R

1 {iroot@alOalO ~]# 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@al0al0 ~]1#

2. A IMELHA al0alo o
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=1L =

XA

al0al0

[[root@alOalO ~]# hostname
2

3. & LML A kvim8.deyu.wang °

{Iroot@alOalO ~]# hostnamectl set-hostname kvm8.deyu.wang

4. BAH I MEARE -

1 || [root@a10al10 ~]# hostname
kvm8.deyu.wang

5. hostnamect] &K & -

~
[root@kvm8 ~]# hostnamectl status

2 Static hostname: kvm8.deyu.wang
Icon name: computer-vm
4 Chassis: vm
Machine ID: b920560a972a4f0d923db624ec350d8a
6 Boot ID: 25dde91b7d28412cace4£6810c0e7555
Product UUID: 125fc636-00b9-4beb-8f98-Tabeab2b9634
8 Virtualization: kvm
Operating System: Almalinux 10.0 (Purple Lion)
10 CPE 0S Name: cpe:/o:almalinux:almalinux:10::baseos

0S Support End: Fri 2035-06-01
12 |/ 0S Support Remaining: 9y 7month 3w 1d
Kernel: Linux 6.12.0-55.9.1.e110_0.x86_64

14 Architecture: x86-64

Hardware Vendor: Red Hat
16 Hardware Model: KVM

Firmware Version: 1.16.3-7.el10.alma.1
18 Firmware Date: Tue 2014-04-01

Firmware Age: 11y 6month 1w

4.7 FTHET

1. Z B AL KM%

(a) ZAWFL4# > HAMF L4593 /root/netif °
(b) &M TRy Lt KRB L4 E 2] /root/netcon °
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4.7. THR%KY

CHAPTER 4. IPV4 #%

2. XA AT KA
(a) ipv4 fzik 192.168.122.8
(b) #% 255.255.255.0

(c) GATEWAY 192.168.122.1
(d) DNS 192.168.122.1

e

3. & ML A kvm8.deyu.wang
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Chapter 5

DNF £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. DNF £#E#&Z CHAPTER 5. DNF £ %1%

ii. #1 A dnf %% rpm &4 -
3. DNF

(a) RHEL/AlmaLinux #F# 4 £ & (repository) # dnf T & %<% ~ A4 ~
Ak o

(b) 4% % 4 RHEL/Almalinux & %4 » #8¢ 4% DNF # £ )& % 2 3| Bl AR
AT HBLEE -

(c) #1A dnf 2% rpm £ > dnf AR EHEFRALRKOAKEN
VAR E o

Q) L TaAHFZELZENE  ZZAE dAnf WEHE dnf KT A% » 2R > &
REME TG EH o

5.2 dnf £#4E% %

1. % & dnf £# & (repository) sk £ 4% » 2L/A £ /etc/yum.repo.d/ B 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 10 BaseOS % App-
Stream w#AE M o

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

3 || [AppStream]

name=App Stream

5 || baseurl=http://dywang.csie.cyut.edu.tw/almal0/AppStream
gpgcheck=0

[Base0S]

9 || name=Base 0S
baseurl=http://dywang.csie.cyut.edu.tw/almal0/BaselS
11 || gpgcheck=0

\ J

3. .repo # 4 HKHA :

(a) [basel : EHEG LA » PR R—F /L » LHTUATERTEHL -
(b) name : HABMEEHEHFE -
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5.3. DNF E£# 5 #1545 CHAPTER 5. DNF &£# %%

(c)

(d)
(e)

(f)
(9)

mirrorlist= : 7| BB EHE T VAE R B4k & > o FREAE A » Tk
BB IZAT

baseurl= : 18 T B & £ & 69 F B M AL o

enable=1: FAXAXHEMNE » TUAREL o wR REXE T A4 F en-
able=0 -

gpgcheck=1: # T L EFFLE M RPM #HE A RL&F o
gpgkey= : Bii s FENRAEPTLEALE o

5.3 DNF £4%#®{4

1. dnf [Tab][Tab] 27 dnf TAA 112 T&4TH

[root@kvm8 ~]# dnf [Tab] [Tab]

isplay all 112 possibilities? (y or n)

|

2. 7| dnf 4 R &9 AT A £4 )%

[root@kvm8 ~]# dnf repolist

2 || repo id Trepo name
AppStream App Stream
4 || BaseOs Base 0S
3. & ftp Ml o £+
(
[root@kvm8 ~]# dnf search ftp
2 || baseos 8.9 MB/s | 1.5 MB
00:00
appstream 12 MB/s | 1.5 MB
00:00
4 || Last metadata expiration check: 0:00:01 ago on Wed 08 Oct 2025 02:54:42
PM CST.
Name & Summary Matched: ftp
6| ftp.x86_64 : The standard UNIX FTP (File Transfer Protocol) client
python3-requests-ftp.noarch : FTP transport adapter for python3-requests
8 || syslinux-tftpboot.noarch : SYSLINUX modules in /tftpboot, available for
network
: booting
10 || tftp.x86_64 : The client for the Trivial File Transfer Protocol (TFTP)
tftp-server.x86_64 : The server for the Trivial File Transfer Protocol (
TFTP)
12 || vsftpd.x86_64 : Very Secure Ftp Daemon

De-Yu Wang CSIE CYUT 56



54. TH#Y CHAPTER 5. DNF £ %1%

Name Matched: ftp

14 || 1ftp.x86_64 : A sophisticated file transfer program
Summary Matched: ftp

16 || curl.x86_64 : A utility for getting files from remote servers (FTP, HTTP
, and
: others)
18 || nbdkit-curl-plugin.x86_64 : HTTP/FTP (cURL) plugin for nbdkit
wget.x86_64 : A utility for retrieving files using the HTTP or FTP
protocols

NS

4. REHK vsftpd ? 2o R H A Is this ok [y//N]: A THEKFRT ARG M
:/»Hﬂ: y’k‘%ﬁ NZ‘m,‘:H: ?])\nz-m,'ﬂ- tho

1 || [root@kvm8 ~]# dnf install vsftpd

Last metadata expiration check: 3:23:43 ago on Tue 30 Sep 2025 03:11:06
PM CST.

3 || Dependencies resolved.

5| Package Architecture Version Repository
Size

7 || Installing:
vsftpd x86_64 3.0.5-9.el10 AppStream
171 k

Transaction Summary
11

Install 1 Package
13
Total download size: 171 k
15| Installed size: 344 k

Is this ok [y/N]: n

17 || Operation aborted.

- _J

5.4 FTH&Y

1. #5 DNF K &4 2 & 2R

(a) http://dywang.csie.cyut.edu.tw/almal0/BaseOS
(b) http://dywang.csie.cyut.edu.tw/almal0/AppStream
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54. THR&®KY

CHAPTER 5. DNF &4 &%

2. B RPM # 2z ThE

3. AFLEEMH vsftpd
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Chapter 6

* EHRR T E

6.1 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

6.2 EBRERZT®

o« TEZH%F U (characters)

| |[REF:4 R KSR |
| “word ¥ F8)F & (word) £ATH © |
3 H #3065 : grep -n '"#' re.txt ‘
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6.2. B#ERLTE CHAPTER 6. * ER KT+

HEITHE # MBI —1T o

5 || word$ FIF 0 F $ (word) £ATR °

#3065 : grep -n '1$' re.txt

7 HATR A v B —ATHFP R -

. R& TEE—ME) T/ —EX—EEEFH -

9 #40%) : grep -n 'e.e' re.txt

MFNFETUEL (eve) (eae) (eee) (e &) @ TEFARMEA (ee) ©
11 B e 2 e M IT—&) EA—BEFAL > MEZAFALEFTA o

\ BRI FAF > MRS RGBRERER -

13 #3065 : grep -n \' re.txt

HWESHBEINR ' R —AT -

15 * EREMER S AR —18 RE T4

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

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

\{n,m\} &% n ®| n @& T —18 RE F4J

19 % B \{n\} RIRZ#4 n BT —18 RE T4 >

%% \{n,\} RAEE n EALHAT—E RE T4 ©

21 #30/9] : grep -n 'go\{2,3\}g' re.txt

g g XMA 2 MF 3 88 o AENTFE » T (goog) (gooog)
23 (] £ L] FF TERA—EFRFHFAY

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

25 HEFEA (g1) & (gd) YA —4T

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

27 WA SHEZRFHI—4T -

EFAEES [] FHRR - TREAREFAIMGTAREFT o
29 [(1:~ & [1 AsF REAHERE TRAEE]

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

31 AT ETUE (oog) (ood) 12T FE (oot) ©

e VA grep #BRF$

1. %% re.txt XL F45

1 || [root@test root]# vi re.txt

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

Football game is not use feet only.

5| this dress doesn't fit me.

However, this dress is about $ 3183 dollars.

7| GNU is free air not free beer.

Her hair is very beauty.

9| I can’ t finish the test.

Oh! The soup taste good.

11 || motorcycle is cheap than car.

This window is clear.

13 || the symbol '*' is represented as start.

Oh! My god!

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

17| 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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6.2. B#ERLTE CHAPTER 6. * .JEH A 7+

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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6.2. B#ERLTE

CHAPTER 6. * .JEH A 7+

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 ¢

De-Yu Wang CSIE CYUT

65



6.3. ZMER KT E CHAPTER 6. * ER A7k

6. BL54TRE root L F B IEE

o HIA  BESHRABEFSA! &> OFT (! AERRTEFERRASRT

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

6.3 HEMNERERFR

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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6.4. TH%EA CHAPTER 6. * ER R T+

2. 82 b MALtBELFH OMEX 1B o XFEMHEER -
B.b st ERATH 180 AEXFRHEER -

6.4 FTHREE
6.4.1 &%%-—

1. .txt B L 54474 2] /tnp/$mysid. $evalname B %k » B&E KA £ > LA AAT
Hao BPEH $mysid B B THEIE 0 $evalname AF )RR ELHE R mAESL o

2. THHMZ rel.txt

3. &M grep # rel.txt #UTUATRF I » T ERIFPTHR > R H L@ 214
% myrel.l.txt £ myrel.3.txt » REHAEITE) £ F o
(@) ¥®% myrel.l.txt

i. you £¥y RANEGHTA o
ii. tast & test-
iii. oo AIFRA g LFE L
(b) &% myrel.2.txt
i AT =B ifa T o
ii. WA LM T o
(c) £@3 myrel.3.txt
i fTEARGERLTH -
ii. fTRRE" 8% o

6.4.2 &#¥—

1. .txt ¥ R 5445 %] /tnp/$mysid. $evalname B4k > Bk F R H £ > LIJABAT
#o AP EE $mysid B A THFIR 0 $evalname BF 5 R EGH Fwitig & o

2. THAMZ re2.txt

3. £ grep # re2.txt #ATAT R F E1F » T FZFFPATH - AT A B RIRF Rw
345 £ myre2.txt > REMAE(TE) £ o
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6.4. TH%EA CHAPTER 6. * ER R T+

(a) £®% myre2.1.txt°
i. M Db HEEALTt PH 1 EAEa®)F$ o
ii. MEADKXAELt PHOMBER1IMatiFs o
iii. dog, feet, good = FF -
(b) E&3 myre2.2.txt °
i. boot & babt °
ii. A bLEAZt PHMpqr 4 1 XA Lo

6.4.3 %¥=

1. £ kvm8 #.4T nmcli connection show B #7#) 2 KM% 4% < » #| A & 4
4> YA grep @& ipv?4’ K E AR5 &R E 42 myipv4.txt o
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Chapter 7
THEORTHRRE

7.1 RMEEATLREELEG?

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

7.2 FTHAZESES

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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7.2. BHAEEH

CHAPTER 7.

A8 R HAE

MAILTO=root
6 || HOME=/

8 || # run-parts

14 || cat: /etc/dywang: No such file or directory

01 * * * * root nice -n 19 run-parts --report /etc/cron.hourly
10]|02 4 * *x * root nice -n 19 run-parts --report /etc/cron.daily
22 4 * * 0 root nice -n 19 run-parts --report /etc/cron.weekly
12]/42 4 1 * * root nice -n 19 run-parts --report /etc/cron.monthly
# /etc/dywang 1A > EHRHIAAT standard error

3. fhiEfEs

(a) 22#E# A (stdin) : RAEE 0 » 2 < & <<

(b) #Z2#&4 i (stdout) : RAHE 1 - &/ > 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) %% (APl FZL ~/rootfile ) ERGLE RATAHE L ;

(b) HEALER > ARTAMBEATFERMA
(c) VA>3 —ERBHETY » AL THE

5. Fif > # >>

RN

S
E3

o

(# #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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7.2. FHAEER CHAPTER 7. T#H#milie

Y4

6. TiE 2>

p
1|/ [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

\S

7. T 2>g1  ARREERAREARM B R R E AR — AR

( Co 2 s !
“ [csie@linux ~]$ find /home -name testing > list 2> list <== S4RF*

2 || ## B FHR LGS HHATER BT ? |
‘L csie@linux ~]$ find /home -name testing > list 2>&1 <== Bk J

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

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.

9. grep "4 #BEAEE /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

10. & & # £ /root/autofs.txt W & » L grep # 4 B E 4 £
autofs-5.0.7/README ¥ & configure 5 # & 3 {T2&—# °

/usr/share/doc/

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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7.3. ##4 4 (PIPE) CHAPTER 7. FH Emili &4 @2

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

7.4 THRE
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-
rectd

(a) HAEZ /usr/share/doc/xz/README PREA &4 F S info 89477 -
L334 £ /root/info °

(b) #4% % txtfile (%4 /usr/share/doc/systemd/README TREA G
SFF str 89477 0 E @ B4 £ wlist ©

(c) 1M nmcli 44 show B a8 MK EHI T » BHERGTES—RKETA
&2 ipv4 IPV4 ip4 IP4 F5 % 8947 » £ @ 24§ £ myipv4 o
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Chapter 8

SELinux

8.1 W3#
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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8.2. SELINUX CONTEXTS CHAPTER 8. SELINUX

(b) vsftpd fc B EF » B K47 » 2% P on s MR R & A B X B4R 7

(c) M M SELinux & — % » Hik % A% SELinux A 7&K A
%% SELinux RABRMIE > AR EFAEZE ALK X ER B A
SELinux °

(d) E% £>SELinux Z /R 2 REM4EORRE, T AR T £ KX
SELinux » 3 & %7 M F M > 15 % SELinux £4 LT~ #
ARAE... F o RNRE R

8.2 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

1

[root@kvm8 ~]# 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@kvm8 ~]# 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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8.3. Ay~ M SmBR

CHAPTER 8. SELINUX

3. SELinux Contexts @ {E# L3 :

AH AP (user) A & (role) A (type) %% (level)
25  system_u B system_r % & targeted & MLS R4 45| »
A8 R R A B MR B AR ST AARSE £ MLS A%
For28egdle For 2B EHe 9 HAVHEELE THAER-
unconfined u B unconfined r B (RRE&AF) »
RERLRF B REHLS @ BEARERE
WARERA P A WAEAPF A o
R o TR KR
bash - bash -
%%  system_u % 3 B object_r 4 targeted # MLS %2 %&% >
A% R FH A Ar—EAEER. XT-RAAHRE £E MLS #£X
O K £ MBAAHRELT TAAR
unconfined u 5 (FRE&AE)
RApacars 5 A RE 5 BAR
E o Z o

8.3 A% -  MHEHRR

1. SELinux F#% &34 X,

11

[root@kvm8 ~]# vi /etc/selinux/config
[root@kvm8 ~]# 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.

See also:
https://docs.fedoraproject.org/en-US/quick-docs/
#getting-started-with-selinux/#getting-started-with-selinux-selinux-
states—and-modes

13

15

17

19

21

H H H HHHHHEHHEH IR

23

To revert back to SELinux enabled:

NOTE: In earlier Fedora kernel builds, SELINUX=disabled would also

fully disable SELinux during boot. If you need a system with SELinux
fully disabled instead of SELinux running with no policy loaded, you
need to pass selinux=0 to the kernel command line.
to persistently set the bootloader to boot with selinux=0:

grubby --update-kernel ALL --args selinux=0

grubby --update-kernel ALL --remove-args selinux

You can use grubby
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8.3. #Fy~ HHEEK CHAPTER 8. SELINUX

SELINUX=enforcing
25 || # SELINUXTYPE= can take one of these three values:
# targeted - Targeted processes are protected,

27 || # minimum - Modification of targeted policy. Only selected processes

are protected.
# mls - Multi Level Security protection.
29 || SELINUXTYPE=targeted

\S

2. BLE B A SELinux K& » T4 &2 B Ak 8 % & enforcing e

1 || [root@kvm8 ~]# sestatus
SELinux status: enabled

3 || SELinuxfs mount: /sys/fs/selinux
SELinux root directory: /etc/selinux

5 || Loaded policy name: targeted
Current mode: enforcing

7 ||Mode from config file: enforcing
Policy MLS status: enabled

9 ||Policy deny_unknown status: allowed
Memory protection checking: actual (secure)

11 ||Max kernel policy version: 33

NS

3. getenforce B4F B a7 SELinux /X #& Enforcing

1 || [root@kvm8 ~]# getenforce
Enforcing

4. setenforce ¥ % SELinux

[ﬁroot@kvm8 ~]# setenforce 0O

5. getenforce # & 4% B 7 SELinux /X #& Permissive

1 || [root@kvm8 ~]# getenforce
Permissive

6. setenforce # K2 SELinux

[ﬁroot@kva ~]# setenforce 1
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8.4. SELINUX # KM * CHAPTER 8. SELINUX

8.4 SELinux AW %

1. coreutils # B 4= ps ~ Is T A3 e Z #7869 77 XK BSF SELinux # AR o

1 || [root@kvm8 ~]# 1ls -Z anaconda-ks.cfg

system_u:object_r:admin_home_t:s0 anaconda-ks.cfg
3 || [root@kvm8 ~]# ps auxZ | grep apache

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

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

1 || [root@kvm8 ~]# 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)

~
1| [root@kvm8 ~]# 1s -Z /etc/resolv.conf

-rw-r--r--. root root system_u:object_r:net_conf_t:sO /etc/resolv.conf
3 || [root@kvm8 ~]# cp /etc/resolv.conf .

[root@kvm8 ~]# 1ls -Z resolv.conf

5 || -rw-r--r--. root root unconfined_u:object_r:admin_home_t:s0 resolv.conf
[root@kvm8 ~]# chcon -t net_conf_t resolv.conf

7 || [root@kvm8 ~]# 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 $k89 SELinux contexts | 3% 14

[root@kvm8 ~]# restorecon
2 ||usage: restorecon [-iFnprRv0] [-e excludedir] pathname...
usage: restorecon [-iFnprRv0] [-e excludedir] -f filename

5. restorecon #.%|
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1 || [root@kvm8 ~]# restorecon resolv.conf
[root@kvm8 ~]# 1ls -Z resolv.conf
3 || -rw-r-—-r--. root root unconfined_u:object_r:admin_home_t:s0 resolv.conf

6. getsebool £ SELinux A #4874 37, 8] 69K & o

1 || [root@kvm8 ~]# getsebool
usage: getsebool -a or getsebool boolean...

7. getsebool #4]

[root@kvm8 ~]# 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
\S

8. setsebool Fk SELinux # AR AR 37,8 o

1 || [root@kvm8 ~]# setsebool
Usage: setsebool [ -NPV ] boolean value | booll=vall bool2=val2...

9. setsebool $uf] » A Aw -P 1838 R LR AL THMARE WA R BT o

([root@kvm8 ~]# setsebool sftpd_write_ssh_home on
2 || [root@kvm8 ~]# getsebool -a | grep ssh
fenced_can_ssh -—> off

4 || selinuxuser_use_ssh_chroot --> off
sftpd_write_ssh_home --> on

6 || ssh_chroot_rw_homedirs --> off

ssh_keysign ——> off

8 || ssh_sysadm_login --> off
\S

10. semanage % & SELinux &% 8 X &% » Fl4e : # £ context ~ # 5% 3%

[root@kvm8 ~]# semanage
usage: semanage [-h]

2
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4 {...,port,..,fcontext,...}

6 || 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
10 fcontext Manage file context mapping definitions
boolean Manage booleans to selectively enable
functionality
S

11. semanage #.%]— : #/w B 449 SELinux context °

1 r[root@kvm8 ~]# mkdir /usr/share/www

[root@kvm8 ~]# 1ls -Z /usr/share/www

3 || [root@kvm8 ~]# 1s -Zd /usr/share/www

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

5| [root@kvm8 ~]# semanage fcontext -a -t httpd_sys_content_t "/usr/share/
www (/. k) 7"

[root@kvm8 ~]# 1ls -Zd /usr/share/www

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

[root@kvm8 ~]# restorecon -Rv /usr/share/www

9 || restorecon reset /usr/share/www context unconfined_u:object_r:usr_t:s0O

->unconfined_u:object_r:httpd_sys_content_t:s0O

11 || [root@kvm8 ~]# 1ls -Zd /usr/share/www

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

\S

12. semanage #%] = : #4e httpd 5 A% B89 port °

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

2 || http_port_t tcp 80, 81, 443, 488, 8008, 8009, 8443, 9000
[root@kvm8 ~]# semanage port -a -t http_port_t -p tcp 8989

4 || [root@kvm8 ~]# semanage port -1 | grep ~http_port
http_port_t tcp 8989, 80, 81, 443, 488, 8008, 8009, 8443, 9000

13. semanage #if = : Rtk httpd #2 /)5 A3 B8 port °

1 || [xroot@kvm8 html]# semanage port -d -t http_port_t -p tcp 8989
[root@kvm8 html]# semanage port -1 | grep “http_port
3 ||http_port_t tcp 80, 81, 443, 488, 8008, 8009, 8443, 9000
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8.5 Httpd Port

1. &% httpd R#% 697K & » enabled (F#% /X %)) » Active:failed (% k) o #
KERH > £ R AL &KXEEE 82 port °

1 r[root@kvm8 ~]# systemctl status httpd.service

x httpd.service - The Apache HTTP Server

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

Active: failed (Result: exit-code) since Thu 2025-10-09 13:36:57
CST; 21min ago

5 || Invocation: 9032bd5315bf4dfc99ab9ee27cfd05d2

Docs: man:httpd.service(8)

7 Process: 800 ExecStart=/usr/sbin/httpd $O0PTIONS -DFOREGROUND (code=

exited, status=1/FAILURE)
Main PID: 800 (code=exited, status=1/FAILURE)

9 Status: "Reading configuration..."
Mem peak: 7.6M
11 CPU: 123ms

13 || Oct 09 13:36:56 kvm8.deyu.wang systemd[1]: Starting httpd.service -

The Apache HTTP Server...

151 0ct 09 13:36:56 kvm8.deyu.wang (httpd) [800]: httpd.service: Referenced

but unset environment variable evaluates to an empty string: OPTIONS

17 || Oct 09 13:36:57 kvm8.deyu.wang httpd[800]: AH00558: httpd: Could not

reliably determine the server's fully qualified domain name,

19 || using kvm8.deyu.wang. Set the 'ServerNam>

Oct 09 13:36:57 kvm8.deyu.wang httpd[800]: (13)Permission denied:
AHO0072:

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

Oct 09 13:36:57 kvm8.deyu.wang httpd[800]: (13)Permission denied:
AHO0072:

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

Oct 09 13:36:57 kvm8.deyu.wang httpd[800]: no listening sockets
available,

25 || shutting down

Oct 09 13:36:57 kvm8.deyu.wang httpd[800]: AHOO015: Unable to open logs

27|/ 0ct 09 13:36:57 kvm8.deyu.wang systemd[1]: httpd.service: Main process
exited,

code=exited, status=1/FAILURE

29| 0ct 09 13:36:57 kvm8.deyu.wang systemd[1]: httpd.service: Failed with
result

'exit-code'.

31 || Oct 09 13:36:57 kvm8.deyu.wang systemd[1]: Failed to start httpd.service

The Apache HTTP Server.
S

2. &3 http_port_t ° 82 port &£ httpd 5 £ 335 M4 port e

W[root@kvm8 ~]# semanage port --list | grep http
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http_cache_port_t tcp 8080, 8118, 8123, 10001-10010

http_cache_port_t udp 3130

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

pegasus_http_port_t tcp 5988

pegasus_https_port_t tcp 5989

\ J

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

[[root@kvm8 ~]# semanage port --add --type http_port_t --proto tcp 82 J

4. B4 http_port_t * 82 port &% httpd /57 A7 M4 port o

[root@kvm8 ~]# semanage port —-list | grep http

http_cache_port_t tcp 8080, 8118, 8123, 10001-10010
http_cache_port_t udp 3130

http_port_t tcp 82, 80, 81, 443, 488, 8008,

8009, 8443, 9000

pegasus_http_port_t tcp 5988

pegasus_https_port_t tcp 5989
~ /

5. B E#H 4 E httpd RFF > R EEIRAF o

{iroot@kva ~]# systemctl restart httpd.service J

6. A& A httpd RF5 49K » enabled (FA# 7% %)) » Active: active (running) °

11

13

r[root@kva ~]# systemctl status httpd.service
httpd.service - The Apache HTTP Server
Loaded: loaded (/usr/lib/systemd/system/httpd.service; enabled;
preset: disabled)
Active: active (running) since Thu 2025-10-09 14:04:50 CST; 2min 12
s ago
Invocation: 2b1a669432084054ba07537add6dcdch
Docs: man:httpd.service(8)
Main PID: 1617 (httpd)
Status: "Total requests: 0; Idle/Busy workers 100/0;Requests/sec:
0; Bytes served/sec: 0 B/sec"
Tasks: 177 (limit: 10692)
Memory: 13.1M (peak: 13.3M)
CPU: 607ms
CGroup: /system.slice/httpd.service
1617 /usr/sbin/httpd -DFOREGROUND

1618 /usr/sbin/httpd -DFOREGROUND
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15 1619 /usr/sbin/httpd -DFOREGROUND
1621 /usr/sbin/httpd -DFOREGROUND
17 1632 /usr/sbin/httpd -DFOREGROUND

19|/ 0ct 09 14:04:50 kvm8.deyu.wang systemd[1]: Starting httpd.service -

The Apache HTTP Server...

21 ]| Oct 09 14:04:50 kvm8.deyu.wang (httpd) [1617]: httpd.service: Referenced
but unset environment variable evaluates to an empty string: OPTIONS
23 ||0ct 09 14:04:50 kvm8.deyu.wang httpd[1617]: Server configured,
listening on: port 82

25 || 0ct 09 14:04:50 kvm8.deyu.wang systemd[1]: Started httpd.service -

The Apache HTTP Server.
s

8.6 Httpd SELinux Context

1. 2FWEFMERBS%TA filel, file2, file3 =845 % » HE IR ZEALAT AL T 3%
o

[root@kvm8 ~]1# 11 /var/www/html/
2 || total 12
-rw-r--r——. 1 root root 10 Sep 27 17:10 filel
4 || -rw-r--r--. 1 root root 10 Sep 27 17:10 file2
-rw-r--r——. 1 root root 10 Sep 27 17:10 file3

2. &8 curl Z F#E filel > WEAAMERAI > @ file2 A file3 R HH -

1 r[root@kvm8 ~]# curl http://localhost:82/filel
<!DOCTYPE HTML PUBLIC "-//IETF//DTD HTML 2.0//EN">
3 || <html><head>

<title>403 Forbidden</title>

5 || </head><body>

<h1>Forbidden</h1>

7 || <p>You don't have permission to access this resource.</p>
</body></html>

9 || [root@kvm8 ~]# curl http://localhost:82/file2

web test2

11 || [root@kvm8 ~]# curl http://localhost:82/file3

web test3

A

3. &M 1Is Jm -Z #IA LA filel » file2 A file3 & selinux fcontext type ° filel
#& admin_home t * 7 file2 & file3 & httpd_sys_content_t > A7 ¥A SELinux
R T A3 httpd 48 filel o
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[root@kvm8 ~1# 11 -Z /var/www/html/

2 || total 12

-rw—r-—-r——. 1 root root system_u:object_r:admin_home_t:sO 10 Sep
27 17:10 filel

4 || -rw-r--r--. 1 root root system_u:object_r:httpd_sys_content_t:s0 10 Sep
27 17:10 file2

-rw-r—-r——. 1 root root system_u:object_r:httpd_sys_content_t:s0 10 Sep

27 17:10 file3

4. 1 M restorecon &/ filel # selinux fcontext type °

1 [[root@kva ~]# restorecon -v /var/www/html/filel J

5. &% filel # selinux fcontext type X # &1t o

1 || [root@kvm8 ~1# 11 -Z /var/www/html/

total 12

3 || -rw-r-—-r--. 1 root root system_u:object_r:admin_home_t:s0 10 Sep
27 17:10 filel

-rw-r--r—-. 1 root root system_u:object_r:httpd_sys_content_t:s0 10 Sep
27 17:10 file2

5 || -rw-r--r--. 1 root root system_u:object_r:httpd_sys_content_t:s0 10 Sep

27 17:10 file3

\S

6. 1% A semanage 7| & selinux #4 % filel # fcontext 3% ¥ & admin_home t °
Fﬁyl%ﬁﬂ**@?ﬁf}] .

1 || [root@kvm8 ~]# semanage fcontext --list | grep filel
/var/www/html/filel all files system_u:object_r:
admin_home_t:s0

g

7. 4% semanage M selinux #4% £ filel 4 fcontext &€ °

[root@kvm8 ~]# semanage fcontext --delete --type admin_home_t /var/www/
html/filel

8. A1% A semanage 7| # selinux #4 % filel # fcontext & T » &R AL o

1 [[root@kva ~]# semanage fcontext --list | grep filel J
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. #& /var/www/html B & T AT A 45 £ » I8 TFA3% 4 selinux contexts °

1 || [root@kvm8 ~]# restorecon -v /var/www/html/filel

Relabeled /var/www/html/filel from system_u:object_r:admin_home_t:s0O to
3 || system_u:object_r:httpd_sys_content_t:s0O

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

10. &4 SELinux Contexts - filel - file2 & file3 # selinux fcontext type #F

i‘;lf:.httpd_sys_content_tc

g
1 || [root@kvm8 ~]# 11 -Z /var/www/html/

total 12
3 || -rw-r--r--. 1 root root system_u:object_r:httpd_sys_content_t:s0 10 Sep

27 17:10 filel
-rw-r--r——. 1 root root system_u:object_r:httpd_sys_content_t:s0 10 Sep

27 17:10 file2
O || ~rw-r--r-—. 1 root root system_u:object_r:httpd_sys_content_t:s0 10 Sep

27 17:10 file3

NS

11. /8 curl 7 F#@ & filel » AIEEEZERZE o

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

8.7 T#&¥

1. ##& kvm8 httpd 48 B MR 2% ) kA4 o
(a) &% kvin8 W ARG LG58 ? % mFEEIEF BATRZES?

(b) fREGRA MR
(c) &M A httpd MRFFLIARIED) ©

2. f#k kvm8 httpd # B B4 T filel file2 4 £ 4 B A o
(@) AF 2R kvn8 W AR BT AL » AR AGHTREHZI?
(b) # &K EREI > FAFRFA o
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s

9.1 s

1. # & ID(Group ID, GID) @ /etc/group GFT AR » —4TVA [0 5> &
5B wE

[root@kvm8 ~]# head -4 /etc/group
2 ||root:x:0:

bin:x:1:
4 || daemon:x:2:

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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(c) #HAEBIAE R X B EIRM BAF AR TR o
9.2 H¥wité
1. £% group WA w4 -
1 [[root@kva ~1# group[TAB] [TAB] J
groupadd groupdel groupmems groupmod  groups

2. ¥%Jm sharegrp # 41 °

[ﬁroot@kva ~]# groupadd sharegrp

3. &%) sharegrp #@ AL H kL ?

1 {[root@kva ~]# getent group sharegrp

sharegrp:x:1000:

9.3 HWik#Ha

1. M sharegrp # 4 o

[[root@kvm8 ~]# groupdel sharegrp

2. &7 sharegrp ##4> & RABE o

1 [[root@kva ~]# getent group sharegrp

0.4 HaFiz

1. 3w deyugrp 4 o

1 [[root@kva ~]# groupadd deyugrp
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2. &3 deyugrp # 4 -

1 || [root@kvm8 ~]# getent group deyugrp
deyugrp:x:1000:

3. {2 M groupmod ¥ EAHMLHE > KEAMYAN > EA -n TUEEHELA o

[root@kvm8 ~]# groupmod --help
2 ||Usage: groupmod [options] GROUP
4 || Options:
-a, ——append append the users mentioned by -U option
to the group
6 without removing existing user members
-g, ——gid GID change the group ID to GID
8 -h, —-help display this help message and exit
-n, ——new-name NEW_GROUP change the name to NEW_GROUP
10 -0, —-non-unique allow to use a duplicate (non-unique)
GID
-p, ——password PASSWORD change the password to this (encrypted)
12 PASSWORD
-R, ——-root CHROOT_DIR directory to chroot into
14 -P, --prefix PREFIX_DIR prefix directory where are located the /
etc/* files
-U, --users USERS list of user members of this group
S

4. 1£ M groupmod A% 4 deyugrp ¥ £ & sharegrp °

1 {iroot@kvm8 ~]# groupmod -n sharegrp deyugrp J

5. &%) deyugrp # 4

1 || [root@kvm8 ~]# getent group sharegrp
sharegrp:x:1000:

9.5 FTH&T

1. Bage

(a) # 3% 4 shareg
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(b) & 224 %44 . shareg & sharegrp
(c) #¥# 4 sharey » A% » HHAAE R ?
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Chapter 10
R EE

10.1 4

1. #&¥Es ID

(a) T&3% ID : & #4 ID(User ID, UID) #8449 ID(Group ID, GID)
(b) Linux £ # A2 UID & GID » Rk &M AR & A o
(c) /etc/passwd A Jetc/group 451324k UID A GID ## & o

2. T Linux 24 ? (A& £LEF B Jetc/passwd 2 Jetc/shadow)

(a) k% Jetc/passwd 2@ &G A BRI ?
i e RAABIBE -
ii. 4o RA DA IE G UID $2 GID 3k > % &RIE69 K B 4652 shell
SRR
(b) BHBHE : HHM AN BB [etc/shadow HE & MRITHE UID X B4
ALK ?

(c) =R —4n B3 » 3hiE A Shell 425 69 & o

3. /etc/passwd &F—AT—EM&IE > U T[] 5 FaRL BRI

r[root@kvm8 ~]# head /etc/passwd

2 || root:x:0:0:Super User:/root:/bin/bash
bin:x:1:1:bin:/bin:/usr/sbin/nologin

4 ||daemon:x:2:2:daemon:/sbin: /usr/sbin/nologin
adm:x:3:4:adm:/var/adm: /usr/sbin/nologin

6| 1p:x:4:7:1p:/var/spool/lpd:/usr/sbin/nologin
sync:x:5:0:sync:/sbin:/bin/sync

8 || shutdown:x:6:0:shutdown:/sbin:/sbin/shutdown
halt:x:7:0:halt:/sbin:/sbin/halt

10 ||mail:x:8:12:mail:/var/spool/mail: /usr/sbin/nologin
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ﬁpperatorzxz11:O:operator:/root:/usr/sbin/nologin J

4. letc/passwd £ EMAL » VL root A&Hl o

(a) M&IX LA : root
(b) %45 : x » B#HFEALZ L [etc/shadow

ID #.H #% ID 1 A 4 H

0 AGERR » AEM UID A 0 P B AG%
(c) UID:0 o ~ 99 R & ZGAE R

100 ~ 999 REGLEERAARZXAER -

1000 ~ 65535 —f Ak A F69 UID # 1000 %HAe o

(d) AP A £&rmey GID : 0 B4 L# 4 £ [etc/group °
(e) #3£3L#¥ : Super User

(f) M7 % B : [root

(g) BAAL A Shell : /bin/bash

10.2 #H¥EHKRK

1. useradd : ¥ i A & o

1 || [root@kvm8 ~]# useradd --help
Usage: useradd [options] LOGIN
3 useradd -D
useradd -D [options]
5
Options:
7 --badname do not check for bad names
-b, ——base-dir BASE_DIR base directory for the home directory of
the
9 new account
--btrfs-subvolume-home use BTRFS subvolume for home directory
11 -c, ——comment COMMENT GECOS field of the new account
-d, ——home-dir HOME_DIR home directory of the new account
13 -D, --defaults print or change default useradd
configuration
-e, ——expiredate EXPIRE_DATE expiration date of the new account
15 -f, --inactive INACTIVE password inactivity period of the new
account
-F, -—add-subids-for-system add entries to sublud]id even when
adding a system user
17 -g, ——gid GROUP name or ID of the primary group of the
new

De-Yu Wang CSIE CYUT 90



e

10.2. #3e9HE CHAPTER 10. 1&k¥#s# 51 &2

account
19 -G, --groups GROUPS list of supplementary groups of the new
account
21 -h, --help display this help message and exit
-k, --skel SKEL_DIR use this alternative skeleton directory
23 -K, --key KEY=VALUE override /etc/login.defs defaults
-1, ——no-log-init do not add the user to the lastlog and
25 faillog databases
-m, ——create-home create the user's home directory
27 -M, --no-create-home do not create the user's home directory
-N, --no-user-group do not create a group with the same name
as
29 the user
-0, ——non-unique allow to create users with duplicate
31 (non-unique) UID
-p, ——password PASSWORD encrypted password of the new account
33 -r, --system create a system account
-R, ——root CHROOT_DIR directory to chroot into
35 -P, —-prefix PREFIX_DIR prefix directory where are located the /
etc/* files
-s, —-shell SHELL login shell of the new account
37 -u, —--uid UID user ID of the new account
-U, --user-group create a group with the same name as the
user
39 -Z, —-—selinux-user SEUSER use a specific SEUSER for the SELinux
user mapping
--selinux-range SERANGE use a specific MLS range for the SELinux
user mapping
41
53
43 | -u: 4B HRILEY UID e
-n: A4 5 users°
45 ||-g: B AFWEE [ TR M (primary group) | ° ¥ % /etc/passwd °
-G: HKIEIFFME T /B A 4 (supplementary group)] * %3 /etc/group °
A7 |[-M: FEHEIAE A A KB o
-m: IR EFBE -
49| -d: AR FRMEAKAEFASE  HARATAKAK -
-s: 1§EALA Y shell °

2. #3EIE deyul » LM # 4% sharegrp °

{troot@kva ~]# useradd --groups sharegrp deyul J

3. #3kIE deyu2 > LM BA 45 sharegrp °

1 [ﬁroot@kva ~1# useradd --groups sharegrp deyu2 J
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4. #FHFEMWEIF deyuld » WIRIF T AL A ZE X shell B o

1 {iroot@kva ~]# useradd --shell /sbin/nologin deyu3 J

10.3 ®EkRE

1. &M% deyul A deyu2 » W BB 4% sharegrp ° %% deyu3 A A B #F
4 o

1 || [root@kvm8 ~]# id deyul

1uid=1000(deyul) gid=1001(deyul) groups=1001(deyul),1000(sharegrp)
3 || [root@kvm8 ~]# id deyu2

uid=1001(deyu2) gid=1002(deyu2) groups=1002(deyu2),1000(sharegrp)
5| [root@kvm8 ~]# id deyu3

uid=1002(deyu3) gid=1003(deyu3) groups=1003(deyu3)

- _J

2. ®ERIR deyud » £ M 89 shell & T 4E A4 /sbin/nologin °

[root@kvm8 ~]# getent passwd deyu3
2 || deyu3:x:1002:1003: : /home/deyu3: /sbin/nologin

3. #IEEIE deyud > £ T uid & 3584 °

[[root@kva ~]# useradd --uid 3584 deyu4 J

4. B EM®IRK deyud > uid & 3584 -

1 || [root@kvm8 ~]# id deyud
1uid=3584(deyud) gid=3584(deyud) groups=3584(deyu4d)

10.4 * MR

1. userdel MRtRIE > R EMBIFA » FA v TUA—HEMRIRIES K B SRR A o
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[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 --groups 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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[root@kvm8 ~]# 11 /home/
2 || total 21
drwx--—---- . 2 1000 1001 1024 Nov 23 11:26 deyul
4 || drwx————-- . 2 deyu2 deyu2 1024 Nov 23 11:26 deyu2
drwx——---—- . 2 deyu3 deyu3 1024 Nov 23 11:26 deyu3
6 || drwx——---- . 2 deyu4 deyu4 1024 Nov 23 11:27 deyu4d
drwx------ . 2 root root 12288 Jul 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

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
[root@kvm8 ~]# 11 /home/

5| total 21
drwx-—---- . 2 1000 1001 1024 Nov 23 11:26 deyul
7 || drwx———--- . 2 deyu2 deyu2 1024 Nov 23 11:26 deyu2
drwx-————- . 2 deyu3 deyu3 1024 Nov 23 11:26 deyu3
9 || drwx—————- . 2 deyu4 deyu4 1024 Nov 23 11:27 deyud
drwx--——-—- . 2 root root 12288 Jul 10 11:53 lost+found
. J

7. 4% rm Aei%ZE -rf % %M % /home/deyul B4k R HX B % » MR 4 /var/
spool/mail/deyul °

[root@kvm8 ~]# rm -rf /home/deyul
2 || [root@kvm8 ~]# rm -f /var/spool/mail/deyul

. BEHAEHEIE deyul » EF E 4 K B S /home/deyul A15 4
mail/deyul °

/var/spool/

([root©kvm8 ~]# useradd --groups 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

De-Yu Wang CSIE CYUT




10.5. * LRIt

CHAPTER 10.

“TW-rw-—--.

14 || -rw-rw-——-.
1 rpc

1 deyu4 mail O Nov 23 11:27 deyu4
mail O Jul 10 11:53 rpc

-

10.5 * # &k

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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n

=

N A 5 CHAPTER 10. WRERZHEHE
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)
1

3. % # &9 linda # uid & 4000 -

[root@kvm8 ~]# usermod -u 4000 linda
[root@kvm8 ~]# id linda

3 || uid=4000(1inda) gid=3585(deyul) groups=3585(deyul), 1000 (sharegrp)

4. % ®HIE linda 9% A shell & /sbin/nologin °
1
3

[root@kvm8 ~]# usermod -s /sbin/nologin linda
[root@kvm8 ~]# getent passwd linda

linda: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)

10.6 REEMAEKH

1. passwd 43X T RE £ EH

[root@kvm8 ~]# passwd --help
Usage: passwd [options] [LOGIN]
Options:

-a,

--all

-d, —-delete
account

-e, ——expire
account

-h, --help

report password status on all accounts
delete the password for the named

-k, —-—keep—tokens
11

force expire the password for the named
-i, —-inactive INACTIVE

display this help message and exit
De-Yu Wang CSIE CYUT

change password only if expired

set password inactive after expiration
to INACTIVE
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13

15

17

19

21

23

25

27

- _/

-1, —-lock lock the password of the named account
-n, --mindays MIN_DAYS set minimum number of days before
password
change to MIN_DAYS
-q, ——quiet quiet mode
-r, —-repository REPOSITORY change password in REPOSITORY repository
-R, —--root CHROOT_DIR directory to chroot into
-P, —-prefix PREFIX_DIR directory prefix
-5, --status report password status on the named
account
-u, —-unlock unlock the password of the named account
-w, ——warndays WARN_DAYS set expiration warning days to WARN_DAYS
-x, —-maxdays MAX_DAYS set maximum number of days before
password
change to MAX_DAYS
-s, —-stdin read new token from stdin
53

—-stdin B HRPMARLEHE > BRETRRE 0 TREEZKRREA o

2. & --stdin #A% T deyul, deyu2, deyu3, deyud %5 o

[root@kvm8 ~]# echo 123qwe | passwd --stdin deyul
BAD PASSWORD: The password is shorter than 8 characters
[root@kvm8 ~]# echo 123qwe | passwd --stdin deyu2
BAD PASSWORD: The password is shorter than 8 characters
[root@kvm8 ~]# echo 123qwe | passwd --stdin deyu3
BAD PASSWORD: The password is shorter than 8 characters
[root@kvm8 ~]# echo 123qwe | passwd --stdin deyué
BAD PASSWORD: The password is shorter than 8 characters

~

3. ssh

deyul RIFXE#H » BARY °

[root@kvm8 ~]# ssh deyul@kvm8

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

ED25519 key fingerprint is SHA256:UWOHYWrgRRWBjnpgAMPE+
Nu4eM1K1FyUl50wqZ5YVsw.

This key is not known by any other names.

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

Warning: Permanently added 'kvm8' (ED25519) to the list of known hosts.

deyul@kvm8's password:

NS

4. & deyul °

|

[deyul@kvm8 ~1$
logout
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3 &Connection to kvm8 closed. J

10.7 * HF{EBE&KRE

1. Mktki% deyul » 12X A T -r & > RH#&IE deyul 8 K B 4k /home/deyul
RABE LA FERGL  FTARBETRER deyul 4 UID 1003 °

1 || [root@kvm8 ~]# userdel deyul

[root@kvm8 ~]# 11 /home/
3| total 20

drwx——---—- . 2 1003 deyul 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 || drux--—--—- . 2 deyud deyu4d 4096 Nov 14 05:50 deyu4d

- J

2. M4 deyul » B4k /home/deyul AT 69RF 4R 5 42 > BT vARL R B 7 R BF
41 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. THAEARR deyul » BR KB T HE L > T42 skel B ey T A H @ Lg%
R o

1 || [root@kvm8 ~]# useradd --groups sharegrp deyul
useradd: warning: the home directory already exists.
3 || Not copying any file from skel directory into it.

4. % /home/deyul #¥EH & B PGB AR T H o

1 || [root@kvm8 ~]# 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
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&@rwx ------ . 2 deyu4 deyu4d 4096 Nov 14 05:50 deyu4 J

5. chwon ¥ # /home/deyul 8#A # 2 P77 45 deyul o

{Iroot@kva ~]# chown deyul.deyul /home/deyul/ J

6. & A& /home/deyul 89¥ A & 2 A7 B #E @4 & 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
O || drwx————-- . 2 deyu3 deyu3 4096 Nov 13 14:33 deyu3
drwx-——---—- . 2 deyu4 deyu4d 4096 Nov 14 05:50 deyu4
. J

7. su W#E I deyul » EFHFRRBSORFEEE -

[root@kvm8 ~]# su - deyul
2 || [deyul@kvm8 ~]1$ exit
logout

10.8 *HRREULEER

1. $ 2 AP L -HUALBREXA4 2FKXA%> AP deyul T RFH AL
deyul * % B4%-% /home/deyul °

1 |[ [root@kvm8 ~1# 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 deyu3d 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

<

2. #2744 deyul 5 linda° /home/deyul ## 4 ¢ deyul % £ & linda
T o
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N\

1 || [root@kvm8 ~]# groupmod -n linda deyul
[root@kvm8 ~]# 11 /home/
3| total 23
drwx———--—- . 2 deyul linda 1024 Nov 22 20:23 deyul
o || drwx————-- . 2 deyu2 deyu2 1024 Nov 23 07:43 deyu2
drwx——---—- . 2 deyu3 deyu3 1024 Nov 22 19:21 deyu3
7 || drwx————-- . 2 deyu4 deyu4d 1024 Nov 23 07:45 deyu4d
drwx-——---—- . 2 root root 12288 Jul 10 13:46 lost+found
- J

3. 4 £ 1 P % deyul 5 linda - /home/deyul # A P & deyul ¥ £ & linda

T o
~
[root@kvm8 ~]# usermod -1 linda deyul
2 || [root@kvm8 ~]# 11 /home/
total 23
4 || drwx—-—----- . 2 linda linda 1024 Nov 22 20:23 deyul
drwx------ . 2 deyu2 deyu2 1024 Nov 23 07:43 deyu2
6 || drwx——---- . 2 deyu3 deyu3 1024 Nov 22 19:21 deyu3
drwx-————- . 2 deyu4 deyuéd 1024 Nov 23 07:45 deyu4d
8 || drwx—————- . 2 root root 12288 Jul 10 13:46 lost+found
S

4., ¥ F R P 4% linda ¥R A 4% > & deyul ¥ & linda ° /home/deyul % & /
home/linda °

r[root@kva ~]# mv /home/deyul /home/linda
2 || [root@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 deyu4d 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
. J

5. ¥ £ /home/deyul B4t% % /home/linda % » 132 & 15 & linda 473k T3] K
B4k JR A A linda % > /nome/deyul % & /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
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N2

6. linda & A2 KX B4/R A A linda 89 KX B % » A X T A /home/deyul » s, %A
% % & /home/linda °

[Iroot@kva ~]# usermod -d /home/linda linda J

7. B4y B linda 0 £ % # AR B4 /home/linda °

1 || [xroot@kvm8 ~]# su - linda
Last login: Fri Nov 30 08:31:56 CST 2018 on pts/0

3 || [1inda@kvm8 ~]1$ exit
logout

8. HH#JN P deyu2 deyu3 deyud .8 Fl k69 7 X% o

10.9 FTH&Y

1. B3P HRIE
(a) deyul Mt/B#f4 % sharegrp
(b) deyu2 %/ # 4% sharegrp
(c) deyu3 #& k4% A shell B
(d) deyu4 45 % uid & 3854
(e) WAMRILEAHET R TE 123qwe
2. W&IRLAE ~ UID ~ MR A M3 553 % 7T {2 Al usermod 152 °

3. HZMIRMRIE TG > MrhoFoL/AE TR B & — Mk > 5B 3738 MR IT T 48
BIEGIEA K -
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Chapter 11

su # sudo

11.1 su e AE

1. su: H@wRFEHH -

10

12

14

16

18

20

22

24

26

28

30

p
[root@kvm8 ~]# su --help

Usage:

su [options] [-] [<user> [<argument>...]]

Change the effective user ID and group ID to that of <user>.
A mere - implies -1. If <user> is not given, root is assumed.

Options:

-m, -p, —-preserve-environment

do not reset environment variables

-w, —-whitelist-environment <list> don't reset specified variables

-g, ——group <group>
-G, -—-supp-group <group>

-, -1, ——login

-c, ——command <command>
-C

——-session-command <command>
-C

-f, ——fast

-s, ——shell <shell>

-P, ——pty

-T, -—-no-pty

bad security!)

-h, —-help
-V, ——version

For more details see su(l).

5%

specify the primary group
specify a supplemental group

make the shell a login shell
pass a single command to the shell with

pass a single command to the shell with

and do not create a new session
pass -f to the shell (for csh or tcsh)
run <shell> if /etc/shells allows it
create a new pseudo—terminal
do not create a new pseudo-terminal (

display this help
display version
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T S H 17 B username ° X35 % username 215 root

-, -1, ——login username
32 BAF—1E#4) shell > BAE A username #9 P74 48 M3 IF X 45 o
-m, -p, —-preserve-environment : 1%/ B AR ZT > M~ EHFBITLA
H )R LA o
34 || -c, --command <command> : {£i#4T—K484 command °
\.

2. su - A deyul » &8 deyul #3R3E%E > Pk B4 A deyul 89K B4k -

([root©kvm8 ~]# su --login deyul
2 ||Last login: Wed Oct 22 14:14:00 CST 2025 from 192.168.122.8 on pts/1
[deyul@kvm8 ~1$ pwd
4 || /home/deyul
[deyul@kvm8 ~1$
6 || Llogout
- _J

3. su W A& deyul > A RHEIE root #9RILF E > AT B4 A root 9K A
% o

[root@kvm8 ~]# su deyul
2 || [deyul@kvm8 rootl]$ pwd

/root
4 || [deyul@kvm8 root]$

exit

4. ®tRI% deyul %A su & F %5 root > 1 AR HKIR deyul 9Bz EHK > AT
VAPT/E B 4k 5 deyul 89 %K B4k -

1| [deyul@kvm8 ~]$ su
Password:
3 || [root@kvm8 deyull# pwd
/home/deyul
5 || [root@kvm8 deyull# exit
exit
\U J

5. @tk deyul &8 su - £#F % 5 root » £ A MKIE root R EHK > FT L
P72 B 4% B root &9 K B 5% o

[deyul@kvm8 ~]$ su -

2 || Password:
Last login: Wed Oct 22 13:35:12 CST 2025 from 192.168.122.1 on pts/0

4 || [root@kvm8 ~]# pwd
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6{

11.2 sudo ARA&FH#HITHS

1. sudo 44 T A LRtk 5% 69 4 IR HAT 4 > 48 TR IE L 2 4 root R » AT
A A E TS & root 895 H o

/root
[deyul@kvm8 ~]$ exit
logout

2. T A4# A sudo A root #IRMAT G469 HRIEZX A& Jetc/sudoers #EEF > —
A€ B3R Jetc/sudoers ° @ & #HAT visudo X E » B X4 T

L[| RIRLAE  RIREMR=CT MR THATHIE S
WAL RREM=CTItRIR) THIITOHES

3. #A4T sudo AR AMAEH, » T [THATHIES ] AL NOPASSWD: °

[#3 et AR ZHe=(THr M) NOPASSD: T #IT 645 & |
2 &%ﬁ‘ééﬂz%ﬁ AR E M= (T b3k IE) NOPASSWD: 7T AT 6945 4 J

11.3 sudo %&IEA|R

1. %4 : visudo % #% /etc/sudoers > 3 etk deyu9 T %% #50L root HE R A
14T EMPATEAT 4 o

[root@kvm8 ~]# grep deyu /etc/sudoers

[root@kvm8 ~]# visudo
2
deyu9 ALL=(ALL) NOPASSWD:ALL

2. #IEHEIRK deyu9

1 [ﬁroot@kvm8 ~]# useradd deyu9 J

3. BAA deyu9
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1 [[root@kva ~]# su - deyu9 J

4. —fMEIE deyu9 #& %1% A hwclock 44 &7 AL 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. —#x &I deyu9 T 214 Al sudo hwclock 2 74) A% 74 B

1 || [deyu9@kvm8 ~]$ sudo hwclock
2025-10-22 14:41:12.572572+08:00
deyu9
[deyu9©kvm8 ~1$
logout

11.4 sudo #F&A|HX

1. 5%@45'] : visudo % ¥ /etc/sudoers » 3§ 4B 48 dygrp T ¥A root # FRAEAEAT 4%
44 /sbin/hwclock °

[root@kvm8 ~]# visudo
[root@kvm8 ~]# grep dygrp /etc/sudoers
%dygrp ALL=(ALL) /sbin/hwclock

2. #¥A M dygrp © AR deyu2l 0 XMBFAE dygrp e

1 || [xroot@kvm8 ~]# groupadd dygrp
[root@kvm8 ~]# useradd --groups dygrp deyu2l

H# IR deyul » EMBEE AL dygrp
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uid=3586 (deyu21) gid=3587(deyu21) groups=3587(deyu21),3586 (dygrp)

[[root@kva ~]# id deyu21 J
2

4. %% deyu2l 89 %4

[root@kvm8 ~]# echo qweqwe | passwd --stdin deyu21
2 || BAD PASSWORD: The password is shorter than 8 characters

5. B A deyu2l

{iroot@kvm8 ~]# su --login deyu21 J

6. —#MRIE 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.

7. —fHIE deyu2l BB A4 dygrp ¢ T vA42 ]l sudo hwclock &7 42 78 & 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.

For security reasons, the password you type will not be visible.
11
[sudo] password for deyu2i:

13 ]/ 2025-10-22 14:44:45.757316+08:00

\. J

11.5 FTH&Y

1. visudo # & : deyu9, deyu2l, dygrp, vgs ik & S HX o
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(@) ¥ AtkIE deyu9 T B H » MATAT £ > W PAEATHRIE » HATAEATH 4 o
(b) % HeBté dygrp =T VABAEAT 4% » WrdRiEATHRIE » & £ R 85T $47 /sbin/
vgs °

2. B L ARRRAA 4

(a) # & dygrp
(b) "&3% deyu9 > #B 7+ dygrp #4 o
(c) 3% deyu2l > WB# 4 dygrp #F 4
U
(a) itk IE deyu9
i. #47 vgs » B4R (stderr) 2] /tmp/vgs.9.err ©
ii. #47 sudo vgs * 2 (stdout) £ & 2| /tmp/vgs.9.out °
(b) rietkIz deyu2l o

i. #47 vgs » B4R (stderr) £ 2] /tmp/vgs.21.err ©
ii. #47 sudo vgs * 2 H 4 (stdout) L& 2| /tmp/vgs.21.out °
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Chapter 12

W% % A R %-

12.1 /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:$y$j9TSivvQGLYWsGIFi/7Y . TBtNKE9$5Ha7kycsD: :0:99999:7: : :
3 || bin:*:20244:0:99999:7:::
daemon:*:20244:0:99999:7: ::
5 || adm:*:20244:0:99999:7: ::
1p:%:20244:0:99999:7:::
7 || sync:*:20244:0:99999:7: ::
shutdown:*:20244:0:99999:7:::
9 ||halt:*:20244:0:99999:7: ::
mail:*:20244:0:99999:7:::
11 || operator:*:20244:0:99999:7: ::
S

2. FAREILERAL

(a) HRIELH - &8 Jetc/passwd A FI 4 T o
(b) % REDEBE LG  FRME—EFE [%) SAR (10 A7
BHRIE R G RBN o

(c) bk EHZEAMHY AL » 3+HE Linux B NHEERETL 1970 %1 A1 B A
0@ 1971 %1 A 1885365 -KFEEF %

i. passwd #4 : -S EAMERIR bin KE » TAFEEFHB M o

1 || [root@kvm8 ~]# passwd -s bin
bin L 2025-06-05 0 99999 7 -1
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ii. date 464 : ¥4 ISO 8601 # X4 i 1970-01-01 4= 20244 X B
o

2025-06-05

L[root@kva ~]# date -I -d '1970-01-01 + 20244 days'
2

(d) ExEHEHYG BN 3K Linux BHNEFRMEL 1970 F1 A1 B A
0% 1971 %1 A 1 RBAA365°

(e) BHELEHMF LRI 99999 A FEHLEFLEHNRL -
(f) BAHFRGEANEL L6 7 277 RAZRGTELERR o
(g) FAHBIMAITREFH @ FEMHRZK - n RABTUENA ©
(h) "IE & B I : FEF XML 3o

(i) RYE : FREA BT AR

12.2 RARZHEN

1. Linux A% A8 % 45E M R% £ /etc/login.defs o

p
[root@kvm8 ~]# grep PASS_ /etc/login.defs
2 ||# PASS_MAX_DAYS Maximum number of days a password may be used.

# FMFLENZLEOREK 99999 RTEHIAFELEZNRL -
4 ||# PASS_MIN_DAYS Minimum number of days allowed between password
changes.

# BHELTREGORE >0 ATEABEFTILES o

6 ||# PASS_MIN_LEN Minimum acceptable password length.
# BAHRERE 5 RTEBHTARIAEFA -
8 ||# PASS_WARN_AGE Number of days warning given before a password

expires.
# BARFEZRLEANEL 7 AFTRIARARGEEWRE -
10 || PASS_MAX_DAYS 99999
PASS_MIN_DAYS O
12 || PASS_MIN_LEN 8
PASS_WARN_AGE 7
14 || PASS_CHANGE_TRIES 5
PASS_ALWAYS_WARN yes
16 || #PASS_MAX_LEN 8

2. #FEHEIE deyull

{iroot@kva ~]# useradd deyull J
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3. chage 4 &) % BA TR 98 25 #H @ HK A€ o

1 r[root@kva ~]# chage --help
Usage: chage [options] LOGIN
3
Options:
5 -d, ——lastday LAST_DAY set date of last password change to
LAST_DAY
-E, --expiredate EXPIRE_DATE set account expiration date to
EXPIRE_DATE
7 -h, --help display this help message and exit
-i, --is08601 use YYYY-MM-DD when printing dates
9 -I, --inactive INACTIVE set password inactive after expiration
to INACTIVE
11 -1, —-list show account aging information
-m, —--mindays MIN_DAYS set minimum number of days before
password
13 change to MIN_DAYS
-M, --maxdays MAX_DAYS set maximum number of days before
password
15 change to MAX_DAYS
-R, —-root CHROOT_DIR directory to chroot into
17 -P, —-prefix PREFIX_DIR directory prefix
-W, --warndays WARN_DAYS set expiration warning days to WARN_DAYS
\S /)

4. HHMIE deyull B FAHBIKE > W FAZR% o

f[root@kva ~]# chage --list deyull
2 ||Last password change : Oct 21, 2025
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 & &-#4244 » $ chage A4 R —4k °

[root@kvm8 ~]# getent shadow deyull
2 || deyull:!:20382:0:99999:7:::

12.3 #FRZZHEBHNR%

1. SRR ERBY R » FAHREEA XS 30 X -
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R 17 1 TR 5 A5 B H R FE

CHAPTER 12. 1T&# % # %%

[root@kvm8 ~]# vi /etc/login.defs

2 || [root@kvm8 ~1# grep "PASS_ /etc/login.defs

PASS_MAX_DAYS 30

4 | PASS_MIN DAYS 0

PASS MIN LEN 8

6 | PASS_WARN AGE 7

PASS_CHANGE_TRIES 5

8 || PASS_ALWAYS_WARN yes

2. #FHHEEIE deyul?2

3.

4. &M% deyul2 £ /etc/shadow &9 &4k » $2 chage EHABR—4% o

[[root@kva ~]# useradd deyul2

IR deyul2 M FEAHBHKE > Lo TAERE > REMEARK 30 X o

1 || [root@kvm8 ~]# chage --list deyul2
Last password change : Oct 21, 2025
3 || Password expires : Nov 20, 2025
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 2 7

~

[root@kvm8 ~]# getent shadow deyul2
2 || deyul2:1:20382:0:30:7:::

12.4 #xCHABRFTEHBIKE

1. MWK deyull %#5 20 RELAFE -

[root@kvm8 ~]# chage --maxdays 20 deyull
2 || [root@kvm8 ~]# chage --list deyull
Last password change : Oct 21, 2025
4 || Password expires : Nov 10, 2025
Password inactive : never
6 || Account expires : never
Minimum number of days between password change : 0
8 || Maximum number of days between password change : 20
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kNumber of days of warning before password expires : 7 J

2. FZ AW deyull 45 RAFREE -

1 || [xroot@kvm8 ~]# chage --mindays 5 deyull
[root@kvm8 ~]# chage --list deyull
3 || Last password change : Oct 21, 2025
Password expires : Nov 10, 2025
5 || Password inactive : never
Account expires : never
7 ||Minimum number of days between password change N
Maximum number of days between password change : 20
9 || Number of days of warning before password expires 27
N

3. XTI deyull H#HEIAT 6 REE o

1 ([root@kvm8 ~]# chage --warndays 6 deyull
[root@kvm8 ~]# chage —-list deyull
3 || Last password change : Oct 21, 2025
Password expires : Nov 10, 2025
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
\

12.5 TH&Y
1. AEZTARBAHEMER » L ZHILGRIT > LFHEAH LT %

(@) RETH% £ X#K 30
(b) TR EHRERI 4
(c) E#H@MAT 6 RELE
(d) £HKEZE) 8

%

2. #¥EMEIL deyull > chage £A R TR » UWERF L EA tee #4E @3] /
root/chagel -

3. # ¥ MKIL deyul2 > chage & &

(@) RERFHEEX# 20
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(b) "TVA% &8y sa RE 7

(c) BMHBMHT 4 K2

4. chage &4 deyul2 k3t > &% £ > £9% & /root/chage? °
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Chapter 13

Linux # £ 4 R 2§ M

13.1 #EHR

1. A4 1s -al EARBE T BEERAEE -

1 || [root@kvm8 ~1# 1s -al /
total 24
3 || dr-xr-xr-x. 18 root root 235 Sep 27 17:09 .
dr-xr-xr-x. 18 root root 235 Sep 27 17:09 ..
5 || dr-xr-xr-x. 2 root root 6 Oct 29 2024 afs
lruxXrwxrwx. 1 root root 7 Oct 29 2024 bin —-> usr/bin
7 || dr-xr-xr-x. 5 root root 4096 Sep 27 17:12 boot
drwxr-xr-x. 20 root root 3300 Oct 14 14:01 dev
9 || drwxr-xr-x. 98 root root 8192 Oct 21 17:55 etc
drwxr-xr-x. 7 root root 73 Oct 21 17:53 home
11 || lrwxrwxrwx. 1 root root 7 Oct 29 2024 1ib -> usr/lib
1rwXrwxrwx. 1 root root 9 Oct 29 2024 1ib64 —> usr/lib64
13 || drwxr-xr-x. 2 root root 6 Oct 29 2024 media
drwxr-xr-x. 2 root root 6 Oct 29 2024 mnt
15 || drwxr-xr-x. 2 root root 6 Oct 29 2024 opt
dr-xr-xr-x. 186 root root 0 Oct 14 14:00 proc
17 || dr-xr-x——-. 3 root root 186 Oct 21 17:52 root
drwxr-xr-x. 31 root root 880 Oct 14 14:02 run
19 || lrwxrwxrwx. 1 root root 8 Oct 29 2024 sbin —> usr/sbin
drwxr-xr-x. 2 root root 6 Oct 29 2024 srv
21 || dr-xr-xr-x. 13 root root 0 Oct 14 14:01 sys
drwxrwxrwt. 11 root root 4096 Oct 22 15:44 tmp
23 || drwxr-xr-x. 12 root root 144 Sep 27 17:00 usr
drwxr-xr-x. 20 root root 4096 Sep 27 17:11 var
-
EAL
(a) total 24 : 4 £ 3 24 Blocks °

(b) BAAZSLA
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AL — WAL= AL = AL @ AL A AL 7% A
drwxr-xr-x 20 root root 4096 Sep 27 17:11  var
WEBM RREER WAL WBAZHE KD 4% B 184
i. % —MWML druxr-xr-x° A EH 10 BB :

Writable Not writable

Readabif / /Efgputiiig//\\\

d rwx r-x r-x

N NN

Fil owner Group Other
11le tYPe Lttribute attribute attribute

13.2 AEHEHER

1. chmod #8135

f[root@kva ~]# chmod --help

2 || Usage: chmod [OPTION]... MODE[,MODE]... FILE...

or: chmod [OPTION]... OCTAL-MODE FILE...

4 or: chmod [OPTION]... --reference=RFILE FILE...

Change the mode of each FILE to MODE.

6 ||With --reference, change the mode of each FILE to that of RFILE.

8 -c, ——changes like verbose but report only when a change is
made
-f, —-silent, --quiet suppress most error messages
10 -v, —-verbose output a diagnostic for every file processed
——dereference affect the referent of each symbolic link,
12 rather than the symbolic link itself
-h, ——no-dereference affect each symbolic link, rather than the
referent
14 —--no-preserve-root do not treat '/' specially (the default)
--preserve-root fail to operate recursively on '/'
16 —--reference=RFILE use RFILE's mode instead of specifying MODE
values.

RFILE is always dereferenced if a symbolic link
18 -R, ——recursive change files and directories recursively
20 || The following options modify how a hierarchy is traversed when the -R

option is also specified. If more than one is specified, only the final
22 || one takes effect. '-H' is the default.

24 -H if a command line argument is a symbolic link
to a directory, traverse it

26 -L traverse every symbolic link to a directory
encountered

28 -P do not traverse any symbolic links
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30

32

34

Each MODE is of the form '[ugoal*([-+=] ([rwxXstl*|[ugol))+|[-+=][0-7]+'.

GNU coreutils online help: <https://www.gnu.org/software/coreutils/>
36 || Full documentation <https://www.gnu.org/software/coreutils/chmod>
or available locally via: info '(coreutils) chmod invocation'

--help display this help and exit
--version output version information and exit

(7

\S

1 ||chmod [ -R ] xyz 4% % & H 4%
chmod [ -R ] u =1 #EXHE

chmod u=rwx,go=rx 1% % 3 H &k
7 || chmod a-x #% % X H 4k

g+ w 1% R A
0 - X mm‘kE]f%
a CESN:Ed

(@) xyz A =4 rux BHEEZ il o

r :

w

X

4
2
1

(b) -rwxr-xr-- Z B HEIEE 754 -

(c) AkHAA
u : user
g : group
o : other
a : all
+ : dmA
- Bk
=: &Z

3. BIA  E

RBEEE—Bskabe (A2 RBEIMAKE) £k > R B ATk

MASEREREA A 240 R RS KZR R » FF AR &6 7 X > SRR A4
TGS BT AAE R ?

1 {chmod ut+w -R abc J
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13.3 #BEYHEZHER

1. umask : #¥AE LR BEFAXMEIR > A4 T mode 7| L B ATTEZXMER > 382
mode Bl T FAZXAER o

1 || [root@kvm8 ~]# umask --help
umask: umask [-p] [-S] [mode]
3 Display or set file mode mask.
5 Sets the user file-creation mask to MODE. If MODE is omitted,
prints
the current value of the mask.
7
If MODE begins with a digit, it is interpreted as an octal number;
9 otherwise it is a symbolic mode string like that accepted by chmod
(0.
11 Options:
-p if MODE is omitted, output in a form that may be reused as
input
13 -S makes the output symbolic; otherwise an octal number is
output
15 Exit Status:
Returns success unless MODE is invalid or an invalid option is given
17
S B
19 || -S(Symbolic): VASF9%4A A B T HE IR
S

2. kg iy B —H#& IR deyub °

1 [[root@kvm8 ~]# su - deyu6 J

3. #4T umask A mode % # > # i 0022 o

1| [deyu6@kvm8 ~]$ umask
0022

4, F¥%AE R filel A B4k dirl o

[deyu6@kvm8 ~]$ touch filel
[deyu6@kvm8 ~]1$ mkdir dirl
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5. umask 0022 & T4 A # F4o RIEMHETR » FEAR LML ZE Atk (8]

BIMETR > PTVARE L H148 R R B SRR W T

[deyu6@kvm8 ~]$ 11
2 | total 4

drwxr-xr-x. 2 deyu6 deyu6 4096 Apr 29 16:29 dirl
4 || -rw-r--r——. 1 deyu6 deyu6 0 Apr 29 16:29 filel

6. #A4T umask 4% € mode 0022 °

[[dequ@kvm8 ~]1$ umask 0002

7. #}4T umask AR F X EH o

1 || [deyu6@kvm8 ~]$ umask -S
U=TWX,g=TWX,0=TX

8. #IEHZE file2 A B 4k dir2 o

[deyu6@kvm8 ~1$ touch file2
2 || [deyub@kvm8 ~]$ mkdir dir2

9. umask 0002 & T# A & A B #f 4L 1 Jo FRAEATHEIR » H A d A 4 6 48
BIHEIR » ITAR S HAE R RBERMIHERT ¢

ok TE

[deyu6@kvm8 ~]$ 11

2 | total 8

drwxr-xr-x. 2 deyu6 deyu6 4096 Apr 29 16:29 dirl

4 || drwxrwxr-x. 2 deyu6 deyu6 4096 Apr 29 16:42 dir2

-rw-r--r—-. 1 deyu6 deyu6 0 Apr 29 16:29 filel
6 || -rw-rw-r-—-. 1 deyu6 deyub 0 Apr 29 16:42 file2

10. & & deyub » AEAE umask £# X =% 0222 » &+ umask & E

9 shell £3x °

[deyub@kvm8 ~]$ exit
2 || logout
[root@kvm8 ~]# su - deyu6
4 || Last login: Thu Oct 27 12:17:24 CST 2022 on pts/0
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[deyu6@kvm8 ~]$ umask
6 || 0022

11. £3& deyu6 % umask 44 0002 » L84 £ g A .bashrc °

[deyu6@kvm8 ~]$ tail -1 .bashrc

[deyu6@kvm8 ~]$ vim .bashrc
2
umask 0002

12. & 1 deyub > # & A deyu6 > #1F shell ¥ & #47.bashrc » A st umask
0002 &3k -

1 || [deyu6@kvm8 ~]$ exit

logout

3 || [root@kvm8 ~]# su - deyu6

Last login: Thu Oct 27 12:17:51 CST 2022 on pts/0
5 || [deyu6@kvm8 ~]$ umask

0002
\

13.4 #EHHZREKE

1. # £ 6942 B % SUID/SGID/SBIT
(a) Set UID (SUID) ;5 & EA& XA RATHE B EA CHFBA HOEIR » £ A
B T s airdg] ko
(b) Set GID (SGID) : A4 B Ak » {EFTHRIFABETEIN I > FTE
B 4155 L3 B BT B 9B AN ] o
(c) Sticky Bit (SBIT) : BF#Rirx Bt » RHAGEAK AL EZBKTES
te R R B RAKEWA HE root A A ML o

2. SUID/SGID/SBIT #R& 8T : £ A 1s -1 ZI B R B M - x B> Rk
BREETANETE (s, s, t)

TWSTW-T—— s RT&E SUID Bk
2 || rwuxrwsrw- s AT%EB SGID B
TWXTW-TWt t A7 E SBIT Bt
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3. SUID/SGID/SBIT # R #3%% : £ A chmod 4=

e N s !
1 || chmod 4755 H—MEEF 4 £7%E SuD Bt |
| chmod 2770 F—EHEF 2 AFRE SGID B |
3 ‘Lchmod 1777 F—MA#HF 1 AFHKE SBIT Bk J

4. SUID #|F : AR HRIET L Al passwd & £ %45 » 47 Jetc/shadow F &9 % 25
#k o0 Jusr/bin/passwd # & 5 -rusr-xr-x > £ F s stA& SUID ©

1 f[root@kva ~]# whereis passwd

passwd: /usr/bin/passwd /etc/passwd /usr/share/man/manl/passwd.l.gz
3 || [root@kvm8 ~]# 11 /usr/bin/passwd

-rwsr-xr-x. 1 root root 91416 Nov 4 2024 /usr/bin/passwd

5| [root@kvm8 ~]# 11 /etc/shadow

—————————— . 1 root root 1672 Oct 23 13:55 /etc/shadow

5. SGID #|-F : /usr/log/joural B % #f 41 5 systemd-joural » 47 P& 9% /£ sk
B4k F 8948 £ P17 B B % % & systemd-joural ° /run/log/joural & & T 5
druxr-sr-x > £ ¥ s %% SGID °

[root@kvm8 ~]# 11 -d /run/log/journal
2 || drwxr-sr-x+ 3 root systemd-journal 60 Oct 16 14:08 /run/log/journal

6. SBIT #|F : /tmp B %695 ™ 5 druxruxrut ° £ t 382 SBIT o /&7 HRIEAT
T ftmp BékAEAME 122K 8 T & root TR -

[root@kvm8 ~]# 11 -d /tmp
2 || drwxrwxrwt. 7 root root 4096 Oct 23 15:03 /tmp

13.5 %% SGID

1. %54 % A B4 /home/shared

{Iroot@kva ~]# mkdir /home/shared J

2. &% B4k /home/shared > B a4 A H R A4 5 root» A A THE -~ TH ~
BBk REAR LA R AT B AFER o
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1 || [root@kvm8 ~]# 11 -d /home/shared
drwxr-xr-x. 2 root root 6 Oct 23 14:40 /home/shared

ﬁﬁ%%o

[[root@kva ~]# chgrp sharegrp /home/shared J

4. %% A% /home/shared #f 41 % sharegrp °

1 || [root@kvm8 ~]# 11 -d /home/shared
druxr-xr-x. 2 root sharegrp 6 Oct 23 14:40 /home/shared

5. K% B4k /home/shared » #A T ~ TH ~ T77 ML B 4% » LA A EFTH
R B E SGID » RIRIRALE N E LR > PTEBEAE B sharegrp °

[[root@kvm8 ~]# chmod 2770 /home/shared J

6. &% B4k /home/shared > &M &3 druxrus-——-° F&EK o

1 || [root@kvm8 ~]# 11 -d /home/shared
drwxrws---. 2 root sharegrp 6 Oct 23 14:40 /home/shared

13.6 SGID 2|3

1. &3 deyul A deyu2 # I /%% 4% sharegrp °

[root@kvm8 ~]# getent group sharegrp
2 || sharegrp:x:2205:deyul,deyu?2
2. X deyul °
[root@kvm8 ~]# su - deyul
Last login: Thu Oct 16 15:32:33 CST 2025 on pts/0
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3. deyul &K /&% 48% sharegrp ° T ¥Ai#E X SGID # A 4k /home/shared °

[deyul@kvm8 ~1$ cd /home/shared/
2 || [deyul@kvm8 shared]$

4. %% B4k /home/shared F Z A LT £ -

[deyul@kvm8 shared]$ 11
2 | total O

5. AA Z# R deyul.txt °

[deyul@kvm8 shared]$ echo 'deyul test' > deyul.txt
2 || [deyul@kvm8 shared]$ cat deyul.txt
deyul test

6. & A& E deyul.txt> ¥ A # & deyul > B & B 4 /home/shared
SGID > F7 VA% 3k B &k F 3738 6948 £ BT B 7% 41 % sharegrp °

1 || [deyul@kvm8 shared]$ 11
total 4
3 || —-rw-r--r--. 1 deyul sharegrp 11 Oct 23 16:08 deyul.txt

7. B HHEIE deyul » Arike s deyu2 °
1 || [deyul@kvm8 shared]$ exit
logout
3 || [root@kvm8 ~]# su - deyu2
8. deyu2 ¥ & #f 414, & sharegrp ° AT A& T ¥4 3] SGID # B 4 /home/
shared °
1 || [deyu2@kvm8 ~]$ cd /home/shared/
[deyu2@kvm8 shared]$

9. H 4% /home/shared ¥ Fl#f & 69t 3% » A T AF I > BTk deyu2 T AEF
deyul Z A 894 % deyul.txt °
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10.

11.

12.

13.

14.

[deyu2@kvm8 ~]$ cd /home/shared/

2 || [deyu2@kvm8 shared]$ 11

total 4

4 || -rw-r--r-—. 1 deyul sharegrp 11 Oct 23 16:08 deyul.txt
[deyu20kvm8 shared]$ cat deyul.txt

6 || deyul test

B % /home/shared &% 2770 » F# A MH&3% deyu2 Mk deyul.txt > %
EAHME AREOHE  EE Ty M o

[deyu2@kvm8 shared]$ rm deyul.txt

2 || rm: remove write-protected regular file 'deyul.txt'? y
[deyu20kvm8 shared]$ 11

4 ltotal O

3% deyu2 £ B %k /home/shared T #73% deyu2.txt> LB B4 —1 5
sharegrp °

[deyu2@kvm8 shared]$ echo 'deyu2 test' > deyu2.txt
2 || [deyu2@kvm8 shared]$ 11
total 4
4 || -rw-r--r--. 1 deyu2 sharegrp 11 Oct 23 16:12 deyu2.txt

B B RIE deyu2 » Airda deyud o

[deyu20kvm8 shared]$ exit
2 || logout
[root@kvm8 ~]# su - deyu4d

deyud 7% sharegrp # 4l B > P7vA#& ki A B4k /home/shared °

-bash: cd: /home/shared/: Permission denied

1 [[deyu4@kvm8 ~]$ cd /home/shared/ J

& deyud tRIE °

[deyud@kvm8 ~]$ exit
2 || logout
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13.7 FTH#&¥F

1. BatRIBOGTAZMEIR o

(a) FLEMEIL deyub FAXMERE 0002 » BB ANK LA SR AL o
(b) deyub B A% » 55| # = maskf 4% £ & maskd B 4 o
(c) M54 % maskf 89 B AT B 6647 B4 maskd 9B HELEE 7757

2. 2 = shareg B % T F B % > shareg #f 41 » homeshare B8 4 % deyul.f,
deyu2.f ¥ # deyul, deyu2 #k 5 #H4% & -

(@) # < homeshare B4k > $3&% & XL &5 4 shareg BT/ B4k > A A
RAE A rwx H IR - TR A IETHIR » B SETGID -

(b) deyul # deyu2 #;/& 7> shareg #£41 > 2% Al deyul A deyu2 1Rt &
homeshared B4+ & 4% deyul.f & deyu2.fe

(c) M deyul.f & deyu2.f P75 692 4 > & A& deyul #7 4k € & deyu2.f
A% ?deyu2 £&ETAEE deyul f AE?

(d) deyu4 F &7+ shareg # 4 » 23X deyud &F T ¥A# X homeshare B
% ? #MAR B3R (stderr) ¥ &% /home/deyud/cd.shared °
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Chapter 14

Access Control Lists

14.1 4

1. 1) & ACL (Access Control List) ?
(a) ##1%%49 owner,group,others # read,write,execute ## R 9} 4] 4m
MIRFZ o
(b) ACL TTASHHE— A » B EXALKRET L w, x HHRIRAR -
(c) ACL ZZTASH VLT B L 3=HER :
i. A (user) : T A48 A F R J IR ;
ii. #£40 (group) : SHHFAEH ZRAZ T LR ;
iii. AR M (mask) @ StHEZ B & T AR A48 R/ 0 &8 - A& ETH
4 TSI o

2. ®% acl

[[root@kvm8 ~]# dnf install acl J

3. setfacl #8134 9

1| setfacl 2.3.2 —— set file access control lists
Usage: setfacl [-bkndRLP] { -m|-M|-x|-X ... } file ...

3 -m, --modify=acl modify the current ACL(s) of file(s)

-M, ——modify-file=file read ACL entries to modify from file
5 -x, —--remove=acl remove entries from the ACL(s) of file(s)

-X, ——remove-file=file read ACL entries to remove from file
7 -b, ——remove-all remove all extended ACL entries

-k, ——-remove-default remove the default ACL
9 --set=acl set the ACL of file(s), replacing the current

ACL
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--set-file=file read ACL entries to set from file
11 --mask do recalculate the effective rights mask
-n, —--no-mask don't recalculate the effective rights mask
13 -d, --default operations apply to the default ACL
-R, ——recursive recurse into subdirectories
15 -L, —-logical logical walk, follow symbolic links
-P, —-—physical physical walk, do not follow symbolic links
17 --restore=file restore ACLs (inverse of “getfacl -R')
-—test test mode (ACLs are not modified)
19 -v, —-version print version and exit
-h, --help this help text
21
BAFY
23||m : RTHEEE acl FHEHEREA S ATHR x &R
-x MIBREEN acl SE FTHE -n &M ;
25| -b : BHRATH ) ACL HE LK
-k BFRTAM ACL S3c
27 ||-R :EEF R acl s BP EIE R B AR GHEL
-4 HRE TR acl H#J > RHBEA M > EXAEHRROTHE I ARLAR
8
. J
4. ZZAGE acl

2

setfacl -m u[ser] :someuser:perms file
setfacl -m glroup] :somegroup:perms file

5. getfacl #8539

10

12

14

16

18

f[root@kva ~]# getfacl --help
getfacl 2.3.2 —— get file access control lists
Usage: getfacl [-aceEsRLPtpndvh] file ...
-a, ——access display the file access control list only
-d, ——default display the default access control list only
-c, ——omit-header do not display the comment header
-e, ——all-effective print all effective rights
-E, —-—no-effective print no effective rights
-s, —-skip-base skip files that only have the base entries
-R, —--recursive recurse into subdirectories
-L, ——logical logical walk, follow symbolic links
-P, --physical physical walk, do not follow symbolic links
-t, --tabular use tabular output format
-n, —-numeric print numeric user/group identifiers
--one-file-system skip files on different filesystems
-p, ——absolute-names don't strip leading '/' in pathnames
-v, —-version print version and exit
-h, —--help this help text
S
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14.2 ACL &%

1. %A RlEKE R

[[root@kvm8 ~]# cp /etc/fstab /var/tmp/ J

2. BEBBNEREHE > BHAYE root » BATHRE 644 > root HHRIAE A

B HETR
1 || [root@kvm8 ~]# 11 /var/tmp/fstab
-ru-r--r--. 1 root root 615 Oct 23 15:05 /var/tmp/fstab

3. & getfacl &4 /var/tmp/fstab B #78) ACL » A& FLALR P A sk 69 R 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——

4. %% /var/tmp/fstab # ACL > A 7 deyul A FREGAGHR o

{troot@kva ~]# setfacl -m u:deyul:rw /var/tmp/fstab J

5. &% /var/tmp/fstab & ACL * B 7 deyu2 & A EATH R -

1 {iroot@kva ~]# setfacl -m u:deyu2:- /var/tmp/fstab J

6. A1 getfacl &% /var/tmp/fstab B #7149 ACL » 240 P deyul % deyu?2
A ARG HEIR o

1 || [root@kvm8 ~]# getfacl /var/tmp/fstab

getfacl: Removing leading '/' from absolute path names
3| # file: var/tmp/fstab

# owner: root
5 || # group: root
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user: :rw-
7 || user:deyul:rw-
user:deyu2:---
9 || group: :r--
mask: :rw-
11 || other: :r——

\. J

7. & [var/tmp/fstab TAFBHERFK S % TE + > BHERFEZR AN “6447 7

1 || [root@kvm8 ~1# 11 /var/tmp/fstab
-ru-rw-r—-—+ 1 root root 694 Oct 15 06:29 /var/tmp/fstab

14.3 *ACL #£%

1. B3X48 £ /var/tmp/fstab B a785 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——
-

2. /var/tmp/fstab #3% deyud THE -

1 [[root@kvm8 ~1# setfacl -m u:deyud:rw /var/tmp/fstab J

3. &% /var/tmp/fstab # ACL # deyu4 T#H 5§ -

1 r[root@kva ~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:---
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user:deyud:rw-
9 || user:deyul :rw-
group: :r—-
11 || mask: :rw-
other: :r—-

4. Mk fvar/tmp/fstab ACL ¥4 deyud T#H & -

[troot@kvm8 ~]# setfacl -x u:deyud /var/tmp/fstab J

5. &%) /var/tmp/fstab # ACL & # deyud & =E T °

Vs

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:deyul:rw-

9 || group: :r——

mask: :rw-

11 || other: :r——
N

14.4 THRE
1. #3164 ACL ¥45 %
(a) A% /etc/fstab %] /var/tmp A% T
(b) &% /var/tmp B4 T4 fstab # % » 3 acl A &HFHKOA P HERILE ?
(c) 3% deyul T# & fstab
(d) #% deyu2 ~T#HE fstab
(e) REEH LI T

B

2. % ACL #9456 %

(a) &4 /var/tmp B4 T8 fstab # % » & acl A &40 P HERZLE ?
(b) # % deyud T g fstab

(c) ik deyud T § fstab

(d) F&EHAMILT
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Bl AT 4

15.1 ®#%

1. BT @ HRR— T BB HATE TAE

2. %GBT TAE

(@) EATESRAE 09 A A A - B E MRS AR R A R BT

(b) rpm FHEGE L o

(c) # locate 8 4 /& o

(d) BATRF G : MIRERAZF » URBH IR G TS

(6) HEMEAE ¢ MRATH IR LAl » VA T 400 5 AT o
3. cron #94& A k4] :

(a) &4 /etc/cron.allow # £ ¥ F 3K T vA4& A crontab 464 891& A 3 o

£
(b) % #& /etc/cron.allow # £ » 2| & & /etc/cron.deny # % T # 1% A
crontab 154691 A & -

(c) # Ll MiEE 8~/ 4L » BIRA root T ¥A4E A crontab 154 o

(d) FasL R A £ a8y Jetc/cron.deny 4 » BP AT A A% T1& A crontab 54 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
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15.2 Crontab #4%

(a) crontab 4 4-3i8A

10

12

14

16

18

20

22

24

26

[root@kvm8 ~]# crontab
crontab: usage error: file name or - (for stdin) must be specified
Usage:
crontab [options] file
crontab [options]
crontab -n [hostname]
Options:
-u <user> define user
-e edit user's crontab
-1 list user's crontab
-r delete user's crontab
-1 prompt before deleting
-n <host> set host in cluster to run users' crontabs
-C get host in cluster to run users' crontabs
-T <file> test a crontab file syntax
-s selinux context
-V print version and exit
-x <mask> enable debugging
Default operation is replace, per 1003.2
S BHA -
-u user : RA root AETEMLH » RENBFLIMLAELY crontab A
-1 : |4 crontab B9 A K
-e D % crontab BIAZE
- : W% crontab 89 A &
& /)

15.3 BRI X

(a) HATHEA T2 AAHAT A ~ALE > AT EEFMEFLE> X
%
BFEREYGEFEXR 4 I BHR Ak i
$0. 17 0-59 0-23 1-31 1-12 0-6 (0 & 7 BEHX)

(b) B MR 480 4%
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BT REAEXR
* R ERAEATH 2| AR 42 2 o
: KA FEIFH o
#l4e : £ 0300 % 0600 B T4F » B] 0 3,6 * * * command
- REA—BFHRERA
4o : £ 0800 2 1200 Z B4 564 20 94047 T4k »
A] 20 8-12 * * * command
/n #fEn FALHE -

4o 5 9 4EEIT—K > Bl /5 x * * * command

15.4 ZZHE

1. crontab -e % #HHEF2 o

crontab: installing new crontab

1 [[root@kva ~]# crontab -e J

2. A8 : H2H— 14:00 touch # % /tmp/crontab_testl °

0 14 * *x 1 /usr/bin/touch /tmp/crontab_testl

[[root@kva ~]1# crontab -1 J
2

3. £2H— 14:00 % &% /tmp/crontab_testl * &/ A58 14:00 o

[root@kvm8 ~]# 11 /tmp/crontab_testl
-ru-r--r--. 1 root root O Nov 11 14:00 /tmp/crontab_testl

2

4. WRPE%

[root@kvm8 ~]# crontab -1

[root@kvm8 ~]# crontab -r
2
no crontab for root

5. B8 1 &K deyu2 #E Iz — B 47 T4 £H K 17:00 #47 /bin/echo ”
closing time” -
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(@) &k —: wi®] deyu2 > B#4T crontab -e EATH > TR PFE R
=% root &4 °

1 || [root@kvm8 ~]# su - deyu2
[deyu2@kvm8 ~]$ crontab -e
3 ||no crontab for deyu2 - using an empty one
crontab: no changes made to crontab
5 || [deyu2@kvm8 ~]1$ exit
logout
)

(S

(b) k=1 E4 L root ¥ #47 crontab -e /v E -u deyu2 4 #4524t
P deyu?2 8 TAEBEAZ » SR T AR R n e § 4 o

[root@kvm8 ~]# crontab -e -u deyu?2
no crontab for deyu2 - using an empty one
crontab: installing new crontab

2

(c) %M P deyu2 89 TAEPEA2L > A -1 EAE RPN E AT EH o

1 || [root@kvm8 ~]# crontab -1 -u deyu2
0 17 * * * /bin/echo "closing time"

15.5 FTH&E

1. A P cronuser & T 7| B M #147#] 4714 4 /bin/echo hiya” °

(@) % 2 BF

(b) 0-6 B85 12 &

(c) #A 1A 15 B8 10 % 15 %
(d) #B R 13 B4 3 54

(e) #X 18 % 25 &
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Chronyd vs. ntpd & &

16.1 ®# 3

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 -

16.2 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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(S

2. Z# %% chronyd °

1 [Iroot@kva ~]# systemctl restart chronyd.service

3. chronyd TAZ MM » TARSTHRIL—K o

1 [ﬁroot@kva ~]# systemctl enable chronyd.service

4. chronyd 1% A tracking 4 4 B R A B L RA IR S » tracking 4 T A Al TAB

RFME  F—HBEM » AHKRESHFFME > Leap status : Normal °

1 ([root©kvm8 ~]# chronyc tracking
Reference ID : COA87A01 (deyu.wang)
3 || Stratum HK]
Ref time (UTC) : Thu Oct 30 06:05:02 2025
5 || System time : 0.000722108 seconds fast of NTP time
Last offset : +0.000779472 seconds
7 || RMS offset : 0.000287981 seconds
Frequency : 11.713 ppm slow
9 || Residual freq : +11.393 ppm
Skew : 0.021 ppm
11 ||Root delay : 0.005864071 seconds
Root dispersion : 0.001327947 seconds
13 ||Update interval : 64.0 seconds
Leap status : Normal
15 || [root@kvm8 ~]# chronyc source
sourcename sources sourcestats
\

5. chronyc 4 il sources 4 4 # & chronyd #x & & /843 iR % » sources 7T A

TAB #& =4 7 » deyu.wang (server.deyu.wang ¥ deyu.wang £F —% %

) LEERF T -

[root@kvm8 ~]# chronyc sources
2 ||MS Name/IP address Stratum Poll Reach LastRx Last sample
4 || ~* deyu.wang 2 6 37 43 +90us[ +869us] +/-
3636us

\S
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16.3 ZBpkn

1. &34 B areF M

[root@kvm8 ~]# date
2 || Thu Oct 30 02:08:30 PM CST 2025

2. AEFHRERF ALK B (2025-1-1) ©

[root@kvm8 ~]# date -s 2025-1-1
2 ||Wed Jan 1 12:00:00 AM CST 2025

3. T M P chronyd R#% » 48 -Q #78 > TUEAFHRE > (27§ H KA o

([root@kvm8 ~]# chronyd -Q "pool deyu.wang iburst"

2 || 2024-12-31T16:00:05Z chronyd version 4.6.1 starting (+CMDMON +NTP +
REFCLOCK +RTC

+PRIVDROP +SCFILTER +SIGND +ASYNCDNS +NTS +SECHASH +IPV6 +DEBUG)

4 11 2024-12-31T16:00:05Z Disabled control of system clock
2024-12-31T16:00:10Z System clock wrong by 26143711.518471 seconds (

ignored)
6 || 2024-12-31T16:00:10Z chronyd exiting
\S

4. FH P chronyd fRF > & A -q #78 > &IEKE o

g
[root@kvm8 ~]# chronyd -q "pool deyu.wang iburst"
2 || 2024-12-31T16:00:33Z chronyd version 4.6.1 starting (+CMDMON +NTP +

REFCLOCK +RTC
+PRIVDROP +SCFILTER +SIGND +ASYNCDNS +NTS +SECHASH +IPV6 +DEBUG)

4 |12024-12-31T16:00:33Z Fatal error : Another chronyd may already be

running
(pid=21047), check /run/chrony/chronyd.pid

\S

5. 2/ chronyd sz Brixef » 428 B M chronyd R# o

1 [ﬁroot@kvm8 ~]# systemctl stop chronyd.service J

6. chronyd = BPABF » &RIE 26143711.518381 # -
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1 || [root@kvm8 ~]# chronyd -q "pool deyu.wang iburst"
2024-12-31T16:00:58Z chronyd version 4.6.1 starting (+CMDMON +NTP +

REFCLOCK +RTC

3 || +PRIVDROP +SCFILTER +SIGND +ASYNCDNS +NTS +SECHASH +IPV6 +DEBUG)
2024-12-31T16:00:58Z Initial frequency -11.714 ppm

5{ 2024-12-31T16:01:02Z System clock wrong by 26143711.518381 seconds (step

)
2025-10-30T06:09:34Z chronyd exiting

~

7. HEFH R R o

[root@kvm8 ~]# date
2 || Thu Oct 30 02:09:39 PM CST 2025

8. &% % chronyd R

[[root@kvm8 ~]# systemctl start chronyd.service J

16.4 *makestep RE

1. chronyd MR # # 3% & 4% /etc/chrony.conf ¥ A — 4T makestep threshold
limit » A TFHFERFEA 3 RFM4E £ 1.0s > FhIIE XA » WA heif AR BF o

1

[root@kvm8 ~]# grep makestep /etc/chrony.conf
makestep 1.0 3

2. HEFHEEARF LSRG B (2019-11-30) °

[root@kvm8 ~]# date -s 2019-11-30
2 || Sat Nov 30 00:00:00 CST 2019

3. makestep L BPREF o

[root@kvm8 ~]# chronyc makestep
2 || 200 0K
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. RENHM ARG (MAKE) -

Sat Nov 30 00:00:07 CST 2019

{[root@kva ~]# date J
2

5. R A %% ntpdate ° 1l ntpdate L BPEF o

9 Dec 13:47:38 ntpdate[1866]: step time server 192.168.122.1 offset

[root@kvm7 ~]# ntpdate server.deyu.wang
2
827238.381751 sec

6. HREF R °

[root@kvm8 ~]# date
2 ||[Mon Dec 9 13:47:41 CST 2019

16.5 FTH&Y

AT A Fyak e

(a) B IH&KEFFIRE server.deyu.wang

(b) # 3% chronyd /R 7% 2 & B #% % % (enable)? & & 2| /root/chronyd-
enabled -

(c) #E3% chronyd R# & % %% (active) ? € %] /root/chronyd-active

(d) chronyc £ T AR E L FHA? FHEFEE deyu * E@ 2| /root/

chronyc-sources °
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Network File System, NFS

17.1 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 °

17.2 NFS Client ss TR

1. 2o R A A nfs-utils > LB %% -

[[root@kvm8 ~]# dnf install nfs-utils J

2. showmount 154 A %

1 || [root@kvm8 ~]# showmount --help
Usage: showmount [-adehv]
3 [--all] [--directories] [--exports]
[--no-headers] [--help] [--version] [host]

3. showmount &4 NFS 1Mk % deyu.wang % %8 B 4k -
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[root@kvm8 ~]# showmount -e deyu.wang
2 ||Export list for deyu.wang:

/rhome 192.168.122.0/24
4 || /home/guests 192.168.122.0/24

17.3 * F8##

1. a8t NFS 89 # 8.2 /home/guests * B 4k 4 & H B & NI A EATH £ &,
KB 5 o

([root@kva ~]# mkdir /home/guests
{mkdir: cannot create directory ‘/home/guests’ : File exists

2
[root@kvm8 ~]# 11 /home/guests/

4 | total O

2. FE#t# NFS 748t 8% /home/guests °

[Iroot@kva ~]# mount deyu.wang:/home/guests /home/guests J

3. B HEKRR -

1 || [root@kvm8 ~]# df -h /home/guests/
Filesystem Size Used Avail Use), Mounted on
3 || deyu.wang: /home/guests  99G  61G  33G 65}, /home/guests

4. /home/guests % A & # ldapuserl % ldapuser2 w18 B % o

1 || [root@kvm8 ~]# 11 /home/guests
drwxr-xr-x. 2 ldapuserl ldapuserl 62 Aug 18 2023 ldapuserl
3 || drwxr-xr-x. 2 2202 2202 62 Aug 18 2023 ldapuser2

5. A #t# ey NFS B &k #x,

1 [[root@kva ~]# umount /home/guests J
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17.4 autofs A &##H

1. BATE 28 $## autofs ?

(@) &AM PR EME NFS R ALK S
(b) FHHBRZARLBRE > AHHBUNRFTF LR LR -
(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

3. &3 T 23}/ EAH [/etc/auto.master
(a) ¥R < FARBH, > < FHEER >

(b) 7z B % : A P su&1L M /home/guests/ldapuserl » € 3] T4t #EAE F
%X B %k ldapuserl 8 #JE o

(c) FHIHBAGOIEL AT AAATRZH » LBl F4£ M /etc/auto.dyw °

1| [root@kvm8 ~]# vim /etc/auto.master
/home/guests /etc/auto.dyw

4. FHHEAGHEKX

[[@@sﬂﬂaaéﬁ B AR]  [FRE AR A & ]

Ak B4k F8E9E £ Jetc/auto.master M35 T 69 B SRR B &k 0 Rk B4k nxn R
= /home/guests T #91EfTR B 4 o

S E ;A rwbg,soft F4E 0 THT &

1R 25 PT 3R ABE6G B 4% : #l4e deyu.wang:/home/guests/& F "&" R THEE| x> FAL A 2| B 4%
/home/guests/ldapuserl » 2] "x" & "g" Bp & ldapuserl °

5. #3 FHHEAANGB|R AR » ¥ NFS server A FRFI R A B v3 > Bl b8 hm A

58 —vers=3-°

De-Yu Wang CSIE CYUT 141



17.5. AUTOFS & ## # #/ZX>HAPTER 17. NETWORK FILE SYSTEM, NFS

1 || [root@kvm8 ~]# vim /etc/auto.dyw
[root@kvm8 ~]# cat /etc/auto.dyw
3| * -vers=3 deyu.wang:/home/guests/&

6. &M% AT X% autofs ? disabled &% % o

1 || [root@kvm8 ~]# systemctl is-enabled autofs.service
disabled

7. R T MM E autofs » AL BpEE 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.

17.5 autofs B #H#H&K X —

1. #E2 B aT £ XA B R R B deyu.wang NFS 171 2 89 B &

1 || [root@kvm8 ~]# df -h

Filesystem Size Used Avail Use), Mounted on
3 || devtmpfs 901M 0 901M 0% /dev

tmpfs 915M 0 915M 0% /dev/shm
5 || tmpfs 915M 8.5M 907M 1% /run

tmpfs 915M 0 915M 0% /sys/fs/cgroup
7 || /dev/mapper/vg_kvm8-root 6.9G 1.5G 5.1G 22} /

/dev/vdal 190M 126M 50M 72% /boot
9 || tmpfs 183M 0 183M 0% /run/user/0

\S

2. 142 T4 B 43| /home/guests/ldapuser]l » sbEf#E £ A& 8 Db, o

1 || [root@kvm8 ~]# cd /home/guests/ldapuseri
[root@kvm8 ldapuserl]# pwd
3 || /home/guests/1dapuserl

3. &% /home/guests/ldapuserl Z#t# £ 912.168.122.1 # /home/guests/
ldapuserl °
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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
/ldapuserl

4. &% /home/guests/ldapuserl # &4 3 o

~

1 || [root@kvm8 ~]# mount | grep ldap

deyu.wang: /home/guests/ldapuserl on /home/guests/ldapuserl type nfs

3 || (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)
\S

5. BEFH& o

1 [ﬁroot@kvm8 ldapuserl]# cd J

6. # #& /home/guests/ldapuserl °

1 [ﬁroot@kvm8 ~]# umount /home/guests/ldapuseril J

17.6 autofs A H#EFAFE=

1. A% 4 — P ldapuserl > £ K B4 & /home/guests/ldapuserl °

1 || [root@kvm8 ~]# getent passwd ldapuserl
ldapuserl:x:1002:1002: : /home/guests/ldapuserl: /bin/bash

2. B X ldapuserl ° 4 A 2| ¥ B 4k /home/guests/ldapuserl » sLEF# £ A 4 A
L/EE

[root@kvm8 ~]# su - ldapuserl
2 || [1dapuser1@kvm8 ~]$ pwd
/home/guests/ldapuserl
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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
/1ldapuser1l

4. & 4% ldapuserl °

1 || [1dapuser1@kvm8 ~]1$ exit
logout

17.7 TH&T

1. aH#rHRxie
(a) &4 deyu.wang P71 4 %6 NFS B4 > A& %#H /home/guests ? &34
#F % %3 [root/smount °

(b) getent & 24 F £ %A ldapuserl &3 °» £ &% /root/ldapuser * #%
RA KB L ?

(c) 3% 8 ##Hf1MKE deyu.wang:/home/guests %] ~A# 45 /home/guests °
(d) ##& NFS A% 3o

(e) 3R P B ldapuserl » FREEH K H&?

(f) #32 autofs IR#5 & % FH#% % (enable) ? & & #| /root/autofs-enabled °

(g) #£3% autofs MR#5-Z % 2% (active) ? £ & 2| /root/autofs-active °

De-Yu Wang CSIE CYUT 144



Chapter 18

HREAS

18.1

1. %

10
12
14

16
18
20

22
24
26

28

find ¥4

AL 7R K B9AE £ £ 454 find

[root@kvm8 ~]# find --help
Usage: find [-H] [-L] [-P] [-Olevel] [-D debugopts] [path...] [
expression]

Default path is the current directory; default expression is -print.
Expression may consist of: operators, options, tests, and actioms.

Operators (decreasing precedence; -and is implicit where no others are
given):
( EXPR ) ! EXPR -not EXPR EXPR1 -a EXPR2 EXPR1 -and EXPR2
EXPR1 -o EXPR2 EXPR1 -or EXPR2 EXPR1 , EXPR2

Positional options (always true):
—-daystart -follow —nowarn -regextype -warn

Normal options (always true, specified before other expressions):
—-depth -filesO-from FILE -maxdepth LEVELS -mindepth LEVELS
-mount -noleaf -xautofs -xdev -ignore_readdir_race -

noignore_readdir_race

Tests (N can be +N or -N or N):

-amin N -anewer FILE -atime N -cmin N -cnewer FILE -context
CONTEXT

-ctime N -empty -false -fstype TYPE -gid N -group NAME -ilname
PATTERN

—iname PATTERN -inum N -iwholename PATTERN -iregex PATTERN

-links N -1lname PATTERN -mmin N -mtime N -name PATTERN -newer FILE

-nouser -nogroup -path PATTERN -perm [-/]MODE -regex PATTERN

-readable -writable -executable

-wholename PATTERN -size N[bcwkMG] -true -type [bcdpflsD] -uid N

-used N -user NAME -xtype [bcdpfls]

Actions:
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30

32

34

36

38

40

42

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

—-delete -printO -printf FORMAT -fprintf FILE FORMAT -print
-fprint0 FILE -fprint FILE -1s -fls FILE -prune -quit
-exec COMMAND ; -exec COMMAND {} + -ok COMMAND ;

-execdir COMMAND ; -execdir COMMAND {} + -okdir COMMAND ;
Other common options:

--help display this help and exit

--version output version information and exit

Valid arguments for -D:
exec, opt, rates, search, stat, time, tree, all, help
Use '-D help' for a description of the options, or see find(1)

Please see also the documentation at https://www.gnu.org/software/
findutils/.

You can report (and track progress on fixing) bugs in the "find"

program via the GNU findutils bug-reporting page at

https://savannah.gnu.org/bugs/?group=findutils or, if

you have no web access, by sending email to <bug-findutils@gnu.org>.

U

1. LA R A B 69 S8k
-atime n /&£ n RZAH T—RZAJ K access B E
-ctime n : & n KX AT T—RXAJ # change BB E ;
-mtime n /& n RZAH T—RKZAJ K modification #JHE £
-newer file : AR file BH M E

2. AP H REEL LA M A 58
-uid n AR A E9MRIT ID > UID=n 894K
—gid n : ALY ID° GID=n YK ZE
-user name : 1A FMEIEL B name B4 ZE

-group name : A #.% 4% 5 name 891§ %
-nouser G ROBH AT B LR
-nogroup M ENHEABHATHELENKEE

3. SEAEZHETR R LA B 69 58
-name filename : # £ %4 #4525 filename 4% % ;

-size [+-]1SIZE: tb SIZE BE K (+) R (-) 8945 E - SIZE 9HAA

A mode °
-perm +mode : & X% o
4. FINTHEATE ¢
-exec command {} \; : -exec RAIEI 4L command REEILFHER >
{} %ﬁi' A E

-print "}%’%5' | b7 3] 3 ,%J—_ (TARI1E)

7

c:byte > k:1024bytes M:1048576bytes © #l4s : -size +50k

-type TYPE WERIMAE TYPE R E > AV I 2A | —RERAKZ
),
KERE (b, ¢), BE (@), &&H (1), socket (s),
B FIFO (p) ¥/ o
-perm mode : M EBM TANFHEAI mode #9486 %

-perm -mode : 1% R B [LI/AEEPH mode BIBIEY B9HE R » HIREE K

DI B AR RITIR - AR RAHE \ B o

(f
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18.2 REBAXAPHER

1. AREZEFTEARA P deyu8 894 % » b ria TA2E M & (stdout) & B 4k9) »
R AZ B 482R (stderr) ©

2. &

f[root@kvm8 ~]# find / -user deyu8

/var/spool/mail/deyu8

/usr/local/bin/garmin

/usr/1ib64/libbryton.so.1

find: ?7/proc/7636/task/7636/£d/777: No such file or directory
find: ?7/proc/7636/task/7636/fdinfo/777: No such file or directory
find: ?7?/proc/7636/£fd/877: No such file or directory

find: ?77/proc/7636/fdinfo/877: No such file or directory

\. J

AR A %09 B 42 B %% /root/findresults ©

L

)

[root@kvm8 ~]# mkdir /root/findresults J

o

3. &34 B 4Z B 4% /root/findresults A& T AH Z AT 2| AR EAE £ ?

1

[root@kvm8 ~]# 11 /root/findresults/

total 388

“IW-r-———-— . 1 root root 0 Dec 9 10:16 deyu8
-rw-r—-r——. 1 root root 11 Dec 9 10:16 garmin
-rwxr-xr-x. 1 root root 391104 Dec 9 10:16 libbryton.so.1

4. 1% A find AEH -exec EAHAT cp AR P4 MKEKI A AL Z 5 findre
B 4% o

11

r[root@kvm8 ~]# mkdir findre

[root@kvm8 ~]# find / -user deyu8 -exec cp {} findre \;

find: ‘/proc/105595/task/105595/fd/7  : No such file or directory
find: '/proc/105595/task/105595/fdinfo/7  : No such file or directory
find: ‘/proc/105595/fd/8  : No such file or directory

find: ' /proc/105595/fdinfo/8" : No such file or directory

[root@kvm8 ~]# 11 findre

total 336

“IW-r————-— . 1 root root 0 Dec 8 19:35 deyu8
-rw-r--r--. 1 root root 11 Dec 8 19:35 garmin
-rwxr-xr-x. 1 root root 339328 Dec 8 19:35 libbryton.so.1
<
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18.3 #E#FzXRIHEE

1. # B4 fusr ¥ A% 10M 894 % -

B

~

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

5 || /usr/bin/podman
/usr/libexec/cni/dhcp

7 || /usr/share/GeoIP/GeoLite2-City.mmdb
\

2. 3 B4k /usr/local P 7 2k 8945 % o

1 || [root@kvm8 ~]# find /usr/local/ -size -2k
/usr/local/bin/garmin

3. & B4k fusr P24 290k % 300k 8945 % o

p
[root@kvm8 ~]# find /usr/ -size -300k -size +290k

2 || /usr/1ib64/libgfrpc.so0.0.0.1

/usr/1ib64/libnettle.so0.6.5

4 || /usr/1ib64/1d-2.28.s0

/usr/1ib64/girepository-1.0/NM-1.0.typelib

6 || /usr/1ib64/libncursesw.so.6.1

/usr/1ib64/libselinux.so.1

8 || /usr/bin/qemu-ga

/usr/libexec/libvirt_leaseshelper

10 || /usr/share/locale/ru/LC_MESSAGES/gnupg2.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

~

p

18.4 BB EBHGER

1. & B 4k Jusr/local + &M% 644 4945 % -

[root@kvm8 ~]# find /usr/local/ -perm 644
2 || /usr/local/bin/garmin
[root@kvm8 ~]# 11 /usr/local/bin/garmin

De-Yu Wang CSIE CYUT

148



18.4. RAFZEMHE4E%E CHAPTER 18. # %%

4

L-rw—r-—r-—. 1 deyu8 deyu8 11 Dec 25 2020 /usr/local/bin/garmin

-

2. ¥ B4k Jusr/local T B2 644 8948 % o

10

12

14

16

18

20

22

24

26

28

30

32

34

36

[root@kvm8 ~]# find /usr/local/ -perm -644
/usr/local/

/usr/local/1ib64
/usr/local/bin
/usr/local/bin/garmin
/usr/local/src

/usr/local/etc
/usr/local/games
/usr/local/libexec
/usr/local/sbin
/usr/local/include
/usr/local/share
/usr/local/share/info
/usr/local/share/applications
/usr/local/share/man
/usr/local/share/man/man5
/usr/local/share/man/man3
/usr/local/share/man/man9
/usr/local/share/man/man6x
/usr/local/share/man/man3x
/usr/local/share/man/manix
/usr/local/share/man/mann
/usr/local/share/man/man2x
/usr/local/share/man/man4x
/usr/local/share/man/man9x
/usr/local/share/man/man5x
/usr/local/share/man/mané
/usr/local/share/man/man8x
/usr/local/share/man/man8
/usr/local/share/man/man7x
/usr/local/share/man/man2
/usr/local/share/man/man4
/usr/local/share/man/man7
/usr/local/share/man/manil
/usr/local/lib

[root@kvm8 ~]# 11 -d /usr/local/lib
drwxr-xr-x. 2 root root 4096 May 11 2019 /usr/local/lib

A

}.

3. & B4 fusr FB M E4 SETUID 894 % o

b

[root@kvm8 ~]# find /usr -perm -4000
/usr/bin/passwd

/usr/bin/sudo

/usr/bin/pkexec

/usr/bin/su
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BF
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e

11

13

15

17

19

/usr/bin/umount

/usr/bin/newgrp

/usr/bin/chage

/usr/bin/mount

/usr/bin/crontab

/usr/bin/gpasswd
/usr/libexec/dbus-1/dbus-daemon-launch-helper
/usr/sbin/unix_chkpwd

/usr/sbin/mount.nfs

/usr/sbin/userhelper
/usr/sbin/grub2-set-bootflag
/usr/sbin/pam_timestamp_check
/usr/1lib/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

4. &

5. #&

-

B4k fusr P B’ &4 SETGID #9485 £

[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

\S

# Linux 2% ¥ SGID A4k :

-

[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

NS

6. #%F Linux A% % SBIT B4 :

-

[root@kvm8 ~]# find / -perm -1000 2>/dev/null
/sys/fs/bpf

/dev/mqueue

/dev/shm

/tmp

CiR6sP/tmp

EpvurN/tmp

/tmp/systemd-private-922af849fd5e4d4285a98af342213321-httpd.service-

/tmp/systemd-private-922af849fd5e4d4285a98af342213321-chronyd.service-
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/var/tmp
9 || /var/tmp/systemd-private-922af849fd5e4d4285a98af342213321-chronyd.

service-QwbD1W/tmp
/var/tmp/systemd-private-922af849fd5e4d4285a98af342213321-httpd.service—

Fvgsvc/tmp

18.5 FTH&Y

1. RAPEHE
(a) RALTPTA B deyu8 8945 %
(b) # = B 4% /root/findresults

(c) #2945 ZH4 2 % /root/findresults B &+

2. REFZRIEE
(a) # B 4% /usr/share ¥ A7~ 1M ## % » £ 3| /root/find1

(b) # B %% Jusr/share F1-% 5M #45% » £ &3] /root/find2

(c) ¥ B %k /usr/share F I~# 300k H K# 250k #4948 £ »
find3

& % /root/

3. BT BHHAEE
(a) 4% B %k Jetc/systemd &£ 6,4 664 945 % » £ & 2| /root/find4

(b) AL FTBEMHE4 SUID 94 % » L% 3| /root/find5

(c) RAKLT B A4S SGID M43
(d) RALTBMEE SBIT g%

an}

» &% /root/find6
» 33| /root/find7
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Shell Script

19.1 ®# %

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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(b)

(c)
(d)

(e)
(H

(9)

WBHESL R A by T8 T4 Linux A& 89 RA5 ( services ) Z#eg i@ »
£ B4 [etc/init.d/ T » AT A #94% R4 & scripts °

MEANZA B A - BT AR -

BERLSE—Ib: £% & command line TEMEEFI S o 6l4e : [etc/
rc.d/rc.local #Z#) FHf

58 FHRIE | R A T F R RS -

PSR4 kIR RAE % FF A Unix Like £ @ % T ¥ 3 shell
script -

shell script £ —BRFHALFR L L » (2 HEE LR ERKE - LR
# CPU BFR¥EK % -

4. Scripts #§ 2 &F78 :

(a)
(b)
(c)
(d)
(e)

19.2

WO RAEBME SET G TKA%KIE
FEAATA [tab] T EHEE ;
# 2| [Enter] A9 » sEALHATHAATH £

— A BE KRS o TTME A \ [Enter] REAFE T —4T 3
mfE # R @G F o AIEAE M o

#.47 shell script

1. %47 shell script » #l4= : newfind.sh * A& XA —47 find 454 - & B % /usr
M K74 30M 8948 % o

2

[root@kvm8 ~]# vi newfind.sh
[root@kvm8 ~]# cat newfind.sh
find /usr/ -size +30M

2. B34 A sh & bash #4774 A newfind.sh °

g
[root@kvm8 ~]# find /usr/ -size +30M

NS

/usr/1ib/sysimage/rpm/rpmdb.sqlite

/usr/1ib64/1ibLLVM.s0.19.1

/usr/1ib64/libgallium-24.2.8.s0

/usr/share/fonts/google-noto-sans-mono-cjk-vf-fonts/NotoSansMonoCJK-VF.
ttc

/usr/share/fonts/google-noto-sans-cjk-vi-fonts/NotoSansCJK-VF.ttc

/usr/share/fonts/google-noto-serif-cjk-vf-fonts/NotoSerifCIJK-VF.ttc
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an}

3. 235 2347 newfind.sh WAk » 5548 038 ho 2L T 047 B 1 B3 4T ©

4.

5.

1 r[root@kva ~]# ./newfind.sh

-bash: ./newfind.sh: Permission denied

3 || [root@kvm8 ~]# chmod +x ./newfind.sh

[root@kvm8 ~]# ./newfind.sh

5 || /usr/1lib/sysimage/rpm/rpmdb.sqlite

/usr/1ib64/1ibLLVM.s0.19.1

7 || /usr/1ib64/1libgallium-24.2.8.s0

/usr/share/fonts/google-noto-sans-mono-cjk-vf-fonts/NotoSansMonoCJIK-VF.
ttc

9 || /usr/share/fonts/google-noto-sans-cjk-vi-fonts/NotoSansCJK-VF.ttc

/usr/share/fonts/google-noto-serif-cjk-vi-fonts/NotoSerifCJK-VF.ttc

A

newfind.sh ¥ e T HATH B HEHE » HATEREHA » AL linux W XLF 7@
AR A /bin/bash #ATH A > o RE LA AFA X > 4 : python, curl
FRA s LEBIST -2 G -

Wop A By % — A7 T 98 1 & r%“’%}i N R B T LB shebang (hashbang) °
HEDBEOARLEZFRIES - TUZ LW AE R EZERIES » LT AEHE
MEF RIS #uﬂel’ﬁ ’

[root@kvm8 ~]# vi newfind.sh
2 || [root@kvm8 ~]# cat newfind.sh
#!/bin/bash
4 || find /usr/ -size +30M

19.3 “T3i74%

THATEAE B AL FRORAITELE > BEMARS LM THIT B
AR by )\9@‘%3@4‘“ RARH BRI A BATHE AT A4 B 0 £ A A BB Y PATH
HEFPATIETHROTAEILE » AT A AR RAE TS -

[root@kvm8 ~]# echo $PATH
2 || /root/.local/bin: /root/bin: /usr/local/sbin: /usr/local/bin: /usr/sbin: /usr
/bin

B Al 89 B4 % /root > B4 M A newfind.sh T#ATH » 12347 newfind.sh 47
AR — s REABHATH S > linux A4 2 ¢4 PATH #8408
P FEIES o
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[root@kvm8 ~]# pwd

2 || /root

[root@kvm8 ~]# 11 newfind.sh

4 || -rwxr-xr-x. 1 root root 34 Nov 19 14:15 newfind.sh
[root@kvm8 ~]# newfind.sh

6 || -bash: newfind.sh: command not found
\S

3. ZEHAT A AL £ PATH & 345 € 09 B kb AT4E » oL B PABELS T HBAE F T
1T 0 LB HHE [root/newfind.sh 48 4 %-42 /newfind.sh #R T A » L, &
= B4k E o

r[root@kvm8 ~]# /root/newfind.sh

2 || /usr/lib/sysimage/rpm/rpmdb.sqlite

/usr/1ib64/1ibLLVM.s0.19.1

4 || /usr/1ib64/1libgallium-24.2.8.s0

/usr/share/fonts/google-noto-sans-mono-cjk-vf-fonts/NotoSansMonoCJIK-VF.
ttc

6 || /usr/share/fonts/google-noto-sans-cjk-vf-fonts/NotoSansCIK-VF.ttc

/usr/share/fonts/google-noto-serif-cjk-vf-fonts/NotoSerifCJK-VF.ttc

8 || [root@kvm8 ~]# ./newfind.sh

/usr/1lib/sysimage/rpm/rpmdb.sqlite

10 || /usr/1ib64/1ibLLVM.s0.19.1

/usr/1ib64/libgallium-24.2.8.s0

12 || /usr/share/fonts/google-noto-sans-mono-cjk-vi-fonts/NotoSansMonoCJK-VF.
ttc

/usr/share/fonts/google-noto-sans-cjk-vi-fonts/NotoSansCJK-VF.ttc

14 || /usr/share/fonts/google-noto-serif-cjk-vf-fonts/NotoSerifCIJK-VF.ttc
s

4. ZEBFEIH R P AT AT newfind.sh » LAK LR ZRFEEE PATH 35268
& o 3bf] > 4 newfind.sh #% £ /usr/loca/bin B 4k » 3t A R 35 T 3 ATHEAL
B B AT o

[root@kvm8 ~]# mv newfind.sh /usr/local/bin/

2 || [root@kvm8 ~]# newfind.sh

/usr/lib/sysimage/rpm/rpmdb.sqlite

4 || /usr/1ib64/1ibLLVM.so0.19.1

/usr/1ib64/1libgallium-24.2.8.s0

6 || /usr/share/fonts/google-noto-sans-mono-cjk-vf-fonts/NotoSansMonoCJK-VF.
ttc

/usr/share/fonts/google-noto-sans-cjk-vf-fonts/NotoSansCIJK-VF.ttc

8 || /usr/share/fonts/google-noto-serif-cjk-vf-fonts/NotoSerifCJK-VF.ttc
\S
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19.4 * THITHE I L

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 °

[root@kvm8 ~]# vi /etc/bashrc
2 || [root@kvm8 ~]# tail -1 /etc/bashrc
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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19.5. FTHH#Y CHAPTER 19. SHELL SCRIPT

10 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

19.5 TH&%¥

1. WK newfind

(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. Bl A newfindl H4F 2 B HAg £

(a) % —47 shebang E41& At HFEHK S
(b) WAREEUAT =474
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19.5. FTHH#Y CHAPTER 19. SHELL SCRIPT

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 20

% RIT LR

.bz2 bzip2 B X R4 694 £

.gZ gzip AR O E

XZ Xz BABEYIEE

tar tar B XA RAT L8 T > AARE ;
.tar.bz2 tar AT 89K £ - HE8 bzip2 BRE o
targz (.tgz) tar RIAT L 694E % » HE#E gzip BE ©
tar.xz tar B XAT LB E - 88 xz B -

2. ZAZE bzip2 » EHRRKK °

tﬁroot@kva ~]# dnf install bzip2

3. bzip2 #3h3H

1 || [root@kvm8 ~]# bzip2 --help
bzip2, a block-sorting file compressor. Version 1.0.8, 13-Jul-2019.
3
usage: bzip2 [flags and input files in any order]
5
-h --help print this message
7 -d --decompress force decompression
-z —-compress force compression
9 -k —-keep keep (don't delete) input files
-f ——force overwrite existing output files
11 -t ——test test compressed file integrity
-c —--stdout output to standard out
13 -q ——quiet suppress noncritical error messages
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20.1. #EHRE CHAPTER 20. #£ir &8 %
-v —--verbose be verbose (a 2nd -v gives more)
15 -L --license display software version & license
-V --version display software version & license
17 -s —--small use less memory (at most 2500k)
-1 ..-9 set block size to 100k .. 900k
19 --fast alias for -1
--best alias for -9
21
If invoked as “bzip2', default action is to compress.
23 as “bunzip2', default action is to decompress.
as “bzcat', default action is to decompress to stdout.
25
If no file names are given, bzip2 compresses or decompresses
27 from standard input to standard output. You can combine
short flags, so "-v -4' means the same as -v4 or -4v, &c.
29
S8
31||-d  :fRR&
-z R4
S
4. bzip2 $ut)
e
[root@kvm8 ~]# echo test > test.txt
2 || [root@kvm8 ~]# 11 test.x
-rw-r--r——. 1 root root 5 Oct 30 15:59 test.txt
4 || [root@kvm8 ~]# bzip2 -z test.txt
[root@kvm8 ~]# 11 test*
6 || -rw-r--r--. 1 root root 45 Oct 30 15:59 test.txt.bz2
[root@kvm8 ~]# bzip2 -d test.txt.bz2
8 || [root@kvm8 ~]# 11 testx
-rw-r——r——. 1 root root 5 Oct 30 15:59 test.txt

5. gzip #HBFH A

11

13

NS

g
[root@kvm8

~]# gzip --help

Usage: gzip [OPTION]... [FILE]...
Compress or uncompress FILEs (by default, compress FILES in-place).

Mandatory arguments to long options are mandatory for short options too.
-c, ——stdout write on standard output, keep original files
unchanged
-d, --decompress decompress
-f, ——force force overwrite of output file and compress links
-h, --help give this help
-k, --keep keep (don't delete) input files
-1, --list list compressed file contents
-L, ——license display software license
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20.2. #HEHITE CHAPTER 20. #%ir &R %

-n, ——no-name do not save or restore the original name and
timestamp
15 -N, —--name save or restore the original name and timestamp
-q, ——quiet suppress all warnings
17 -r, —-recursive operate recursively on directories
--rsyncable make rsync-friendly archive
19 -S, —-suffix=SUF wuse suffix SUF on compressed files
—--synchronous synchronous output (safer if system crashes, but
slower)
21 -t, ——test test compressed file integrity
-v, ——verbose verbose mode
23 -V, —--version display version number
-1, —-fast compress faster
25 -9, —-best compress better

27 || With no FILE, or when FILE is -, read standard input.

29 || Report bugs to <bug-gzip@gnu.org>.

31 || 2% :
-d : R RR g

33 || -# ——fast --best:# BT > ——fast & 1 BRERERHE ; ——best & 9 HMER

rh o ARAE 6°
\. J

6. gzip #.fl

-

1 || [root@kvm8 ~]# gzip test.txt

[root@kvm8 ~]# 11 testx

3 || -rw-r--r--. 1 root root 34 Oct 30 15:59 test.txt.gz
[root@kvm8 ~]# gzip -d test.txt

5| [root@kvm8 ~]# 11 testx

-rw-r--r-—. 1 root root 5 Oct 30 15:59 test.txt
. J

20.2 #ER&ITE

1. tar 44

r[root@kva ~]# tar --help

2 || Usage: tar [OPTION...] [FILE]...

GNU 'tar' saves many files together into a single tape or disk archive,
and can

4 ||restore individual files from the archive.

6 || Examples:
tar —-cf archive.tar foo bar # Create archive.tar from files foo and
bar.
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20.2. #BEHITE CHAPTER 20. #5 %31 6L/ %
8 tar -tvf archive.tar # List all files in archive.tar verbosely
tar -xf archive.tar # Extract all files from archive.tar.
10
Main operation mode:
12 -A, --catenate, --concatenate append tar files to an archive
-c, ——create create a new archive
14 —-—delete delete from the archive (not on mag tapes!)
-d, ——-diff, --compare find differences between archive and file
system
16 -r, ——append append files to the end of an archive
——test-label test the archive volume label and exit
18 -t, —-list list the contents of an archive
-u, —-update only append files newer than copy in
archive
20 -x, ——extract, --get extract files from an archive
...... AT S
22
S8

24 || -c  : EZ—1R4T 845 £ (create)

-x I AF—RiTarE

26 |-t :&A tarfile A8 E 5 (c/x/t FTREHL )
-z P gzip B ;

28||-j : R bzip2 B4

-J I EEA xz BRE

30 ||-v : R&GHEREFETEZE

-f AERAKL £ XBBINERL |

32| -p HREHERGRAREE (BERGREEN A RE)
-P I REBEHRL

34 |- K @AEE BB (yyyy/mm/dd) & B#7 69 F G AKAT €

--exclude FILE : #kfk FILE o
S

2. #5418 £ test.txt 4T & 5 test.tar

1| [root@kvm8 ~]# 11 test*

-rw-r——-r—-—-. 1 root root 5 Oct 30 15:59 test.txt

3 || [root@kvm8 ~]# tar cvf test.tar test.txt

test.txt

51 [root@kvm8 ~]# 11 testx*

-rw-r——-r—-—-. 1 root root 10240 Oct 30 17:07 test.tar
7 || -=rw-r--r-—. 1 root root 5 0Oct 30 15:59 test.txt

-

3. #/usr/local/bin #18 B %37 & & testlocal.tar

1 || [root@kvm8 ~]# tar cvf testbin.tar /usr/local/bin
tar: Removing leading °/' from member names

3 || /usr/local/bin/
/usr/local/bin/ex200

5 || /usr/local/bin/garmin
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20.3. #EHITERY CHAPTER 20. # %41 R %

[root@kvm8 ~]# 11 test*

7 || -rw-r--r--. 1 root root 20480 Oct 30 17:07 testbin.tar
-rw-r--r-—. 1 root root 10240 Oct 30 17:07 test.tar

9 || -rw-r--r—-—. 1 root root 5 Oct 30 15:59 test.txt

20.3 HEREHITORE

1. YA c E 4T 8 > j £ A bzip2 B4 » # Jusr/local/bin %18 B 4kd7 & £ R 4
B testbin.tar.bz2 °

1 || [root@kvm8 ~]# tar jcvf testbin.tar.bz2 /usr/local/bin
tar: Removing leading ~/' from member names

3 || /usr/local/bin/

/usr/local/bin/ex200

5 || /usr/local/bin/garmin

[root@kvm8 ~]# 11 test*

7 || -rw-r--r--. 1 root root 20480 Oct 30 17:07 testbin.tar
-rw-r—--r-—-. 1 root root 4332 Oct 30 17:11 testbin.tar.bz2
9 || -rw-r--r—-—. 1 root root 10240 Oct 30 17:07 test.tar

-rw-r--r——. 1 root root 5 Oct 30 15:59 test.txt
-

<

2. vAc 78476, 0 z %A gzip B4 » 4§ Jusr/local/bin ¥ 18 B &kdT LB B4 B
testbin.tgz °

[root@kvm8 ~]# tar zcvf testbin.tgz /usr/local/bin

2 | tar: Removing leading /' from member names
/usr/local/bin/

4 || /usr/local/bin/ex200

/usr/local/bin/garmin

6 || [root@kvm8 ~]# 11 test*

-rw-r——-r——. 1 root root 20480 Oct 30 17:07 testbin.tar

8 || -rw-r--r——. 1 root root 4332 Oct 30 17:11 testbin.tar.bz2
-rw-r--r—-. 1 root root 4209 Oct 30 17:12 testbin.tgz
10 || -rw-r—-r--. 1 root root 10240 Oct 30 17:07 test.tar
-rw-r--r-—-. 1 root root 5 Oct 30 15:59 test.txt
. J

3. vAc AT e, ] EANM xz B4 > & [usr/local/bin ¥ 18 B 447 &, 3 R 4 &
testbin.tar.xz °

1 || [root@kvm8 ~]# tar Jcvf testbin.tar.xz /usr/local/bin
tar: Removing leading ~/' from member names

3 || /usr/local/bin/
/usr/local/bin/ex200
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5 || /usr/local/bin/garmin
[root@kvm8 ~]# 11 test*
7 || -rw-r--r--. 1 root root 20480 Oct 30 17:07 testbin.tar
-rw-r-—-r-—. 1 root root 4332 Oct 30 17:11 testbin.tar.bz2
9 || -rw-r--r--. 1 root root 3560 Oct 30 17:13 testbin.tar.xz
-rw-r—-r——. 1 root root 4209 Oct 30 17:12 testbin.tgz
11 || -rw-r—--r--. 1 root root 10240 Oct 30 17:07 test.tar
-rw-r--r-—-. 1 root root 5 Oct 30 15:59 test.txt
\. J

20.4 EHITOARBEAZL

1. At EAEA4T 048 0 ) EAM bzip2 MEBE4% > FRITORE T LA test-
bin.tar.bz2 &R % -

[root@kvm8 ~]# tar jtvf testbin.tar.bz2

2 || drwxr-xr-x root/root 0 2025-09-27 17:10 usr/local/bin/
-IrwXr-xr-x root/root 16720 2025-09-27 17:10 usr/local/bin/ex200
4 || -rw-r--r-- deyu8/deyu8 11 2025-09-27 17:10 usr/local/bin/garmin

2. A tEAEFAT O 0z BN gzip BBRY 0 TR ARE T &4 testbin.tgz
by & o

[root@kvm8 ~]# tar ztvf testbin.tgz

2 || drwxr-xr-x root/root 0 2025-09-27 17:10 usr/local/bin/
-TWXr—-Xr-x root/root 16720 2025-09-27 17:10 usr/local/bin/ex200
4 || -rw-r--r-- deyu8/deyu8 11 2025-09-27 17:10 usr/local/bin/garmin

3. At EAERITOAG 0 ] £ xz MR 4 » T ARIT R T &4 testbin.tarxz

B AR o
[root@kvm8 ~]# tar Jtvf testbin.tar.xz
2 || drwxr-xr-x root/root 0 2025-09-27 17:10 usr/local/bin/
-TWXT-Xr-x root/root 16720 2025-09-27 17:10 usr/local/bin/ex200
4 || -rw-r--r-- deyu8/deyu8 11 2025-09-27 17:10 usr/local/bin/garmin

20.5 AR AREHR
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1. A x BB EFAT 048 0] £ A bzip2 MR 4 > A B 4T 68 4 2 B test-
bin.tarbz2 > fAHZAEZEBATHET -

[root@kvm8 ~]# tar jxvf testbin.tar.bz2
2 || usr/local/bin/

usr/local/bin/ex200
4 || usr/local/bin/garmin

2. Ax ERAEAATOA 0 z EAN gzip MR > BRAT LR 4R testbin.tgz >
MBI RAEB A BT o

[root@kvm8 ~]# tar zxvf testbin.tgz
2 || usr/local/bin/

usr/local/bin/ex200
4 || usr/local/bin/garmin

3. A x EAEAAT M 0 ] EAN xz MR - REAT QR %R testbin.tarxz
FRREAE RAEBAT BT o

[root@kvm8 ~]# tar Jxvf testbin.tar.xz
2 ||usr/local/bin/

usr/local/bin/ex200
4 || usr/local/bin/garmin

20.6 TH%Y

1. A& %18 Jusr/local (W & & tzdir &%) B & ERET R4 R I T 4

iq)

%

E

B

(a) BR%H X gzip * B &tE L [root/tzfile.tgz o
(b) R#%7 X bzip2 ° # mAE % /root/tzfile.tar.bz2 °
(c) BR# 7 N xz» #mis % [root/tzfile.tar.xz °

2. THRRATOREEOERAT » EAATRENANE > ALGHRRE EHAR ?

(a) /root/tzfile.tgz &4 %R £ &3] /root/tzfile.tgz.t
(b) /root/tzfile.tar.bz2 & & &% & &% /root/tzfile.tar.bz2.t °
(c) /root/tzfile.tar.xz £ & &% L& 3| /root/tzfile.tar.xz.t °

3. MREITE » EAMMNEEETRRE TR ?
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20.6. THH®E CHAPTER 20. 7

(a) #& s B4k /root/mytar.gz

(b) i T4E B 42| /root/mytar.gz
(c) &4t &L % [root/tzfile.tgz

(d) # = B4% /root/mytar.bz

(e) n#:TAE B 42| /root/mytar.bz
(f) M47 &R 4 /root/tzfile.tar.bz2
(g) # = B 4% /root/mytar.xz

(h) ##: T4F B 42| /root/mytar.xz

(1) f&4T &R % [root/tzfile.tar.xz
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Chapter 21

systemd & ZRF

21.1 #WF

1. Systemd & Linux # & %4 R#% % ® L & > £ RHEL 7 Systemd & A3 89
Init System -
(a) v6 PID=1 5% init °
(b) v7 PID=1 #& systemd

2. Systemd M & T4 % SysV 8 init B RS > ZREF S AL 0 e

(@) FATRERT » 3 mFABRE

(b) B FIRFAIKE L > & %318 X6 timeout > ¥l4e : #H A > LT GH%
v6 FA & LA o

3. /U (unit) £ systemd ¥ ® AL RRF R ARAEAL > A E LK Z (unit file)
WAEAETREATAYERENS & system Fw il b fTRFRETHEET o

4. Systemd RIS RELE LA > fldo .

(a) Service units (.service): T LR F AR » R4 ATEE ~ B HRF

(b) Target units (.target): ﬁzﬁ#a RHGAHF — LB LEEGE—A Bl
graphical.target # T4 & N B H K@ R4 - M LA FALY target
AR ME G EANBT @ o

(c) Timer units (.timer): 3B U E S » #8460 cron B iTHBERE T4E -
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21.2. SYSTEMCTL %

CHAPTER 21. SYSTEMD % ¥R 7%

21.2 systemctl 74

1. systemct]l ¢4 AR EFEEAE T R A &4 systemd £ e

10

12

14

service
socket
target
device
mount
automount
snapshot
timer
swap
path
slice

scope
NS

[root@kvm8 ~]# systemctl -t help
Available unit types:

2. systemctl ##3h3H

10

12

14

16

18

20

-h --help
--version
-t —--type=TYPE
——state=STATE
ACTIVE stat
-p ——property=NAME
-a ——all
empty

--reverse
-1 ——full
--fail
are

——irreversible
implicitly

[root@kvm8 ~]# systemctl --help
systemctl [OPTIONS...] {COMMAND} ...

Query or send control commands to the systemd manager.

--ignore-dependencies

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
Show all loaded units/properties, including dead/

ones. To list all units installed on the system,
use

the 'list-unit-files' command instead.

Show reverse dependencies with 'list-dependencies'

Don't ellipsize unit names on output

When queueing a new job, fail if conflicting jobs

pending
When queueing a new job, make sure it cannot be

cancelled

When queueing a new job, ignore all its
dependencies
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CHAPTER 21. SYSTEMD % ¥R 7%

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
Acquire privileges before execution
Suppress output

-P —-privileged
30 -q --quiet

—--no-block Do not wait until operation finished
32 --no-wall Don't send wall message before halt/power-off/
reboot
--no-reload When enabling/disabling unit files, don't reload
daemon
34 configuration
--no-legend Do not print a legend (column headers and hints)
36 --no-pager Do not pipe output into a pager
—--no-ask-password
38 Do not ask for system passwords
-—system Connect to system manager
40 --user Connect to user service manager
--global Enable/disable unit files globally
42 —--runtime Enable unit files only temporarily until next
reboot
-f ——force When enabling unit files, override existing
symlinks
44 When shutting down, execute action immediately
—--root=PATH Enable unit files in the specified root directory
46 -n --1ines=INTEGER Number of journal entries to show

B

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

--plain
tree

50

Unit Commands:

52 list-units

list-sockets

54 start [NAME...]

stop [NAME...]

56 reload [NAME...]

restart [NAME...]

58 try-restart [NAME...]

reload-or-restart [NAME...]

60

62

isolate [NAME]

04 kill [NAME...]

is-active [NAME...]

66 is-failed [NAME...]

status [NAME...|PID...]
units

68 show [NAME...|JOB...]

-o ——output=STRING Change journal output mode (short, short-monotonic

reload-or-try-restart [NAME...

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
Restart one or more units if active
Reload one or more units if possible,
otherwise start or restart

Reload one or more units if possible,
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

Show runtime status of one or more

Show properties of one or more
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CHAPTER 21. SYSTEMD % ¥ /R%

70 set-property [NAME] [ASSIGNMENT..

72| help [NAME...|PID...]
reset-failed [NAME...]

more
74
list-dependencies [NAME]
required
76
78

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

86 is—enabled [NAME...]

88 mask [NAME...]
unmask [NAME...]
90 link [PATH...]

92 get-default
set-default NAME
94
Job Commands:

96 list-jobs
cancel [JOB...]

98
Snapshot Commands:
100 snapshot [NAME]
delete [NAME...]
102
Environment Commands:
104 show-environment
set-environment [NAME=VALUE. .
106 unset-environment [NAME...]
variables
108 || Manager Lifecycle Commands:
daemon-reload
110 daemon-reload
daemon-reexec
112
System Commands:
114 default
rescue
116 emergency
halt
118 poweroff

-]

units/jobs or the manager

-]

Sets one or more properties of a unit
Show manual for one or more units
Reset failed state for all, one, or

units
Recursively show units which are

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

Link one or more units files into
the search path

Get the name of the default target
Set the default target

List jobs
Cancel all, one, or more jobs

Create a snapshot
Remove one or more snapshots

Dump environment
Set one or more environment variables
Unset one or more environment

Reload systemd manager configuration
Reload systemd manager configuration
Reexecute systemd manager

Enter system default mode

Enter system rescue mode

Enter system emergency mode

Shut down and halt the system

Shut down and power-off the system
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reboot Shut down and reboot the system
120 kexec Shut down and reboot the system with
kexec
exit Request user instance exit
122 switch-root [ROOT] [INIT] Change to a different root file system
suspend Suspend the system
124 hibernate Hibernate the system
hybrid-sleep Hibernate and suspend the system
\. J

21.3 MREASH

1. &M% firewalld 4% % > B a1 & active » EE AT o

g
1 || [root@kvm8 ~]# systemctl status firewalld.service
firewalld.service - firewalld - dynamic firewall daemon

3 Loaded: loaded (/usr/lib/systemd/system/firewalld.service; enabled;
vendor>
Active: active (running) since Fri 2022-09-23 09:45:32 CST; 1 week
6 days >
5 Docs: man:firewalld(1)
Main PID: 640 (firewalld)
7 Tasks: 2 (limit: 11111)
Memory: 42.5M
9 CPU: 4.410s
CGroup: /system.slice/firewalld.service
11 640 /usr/bin/python3 -s /usr/sbin/firewalld --nofork --
nopid

13 || 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.

15 || [root@kvm8 ~]# systemctl status firewalld.service

firewalld.service - firewalld - dynamic firewall daemon

17 Loaded: loaded (/usr/lib/systemd/system/firewalld.service; enabled;
vendor>
Active: inactive (dead) since Thu 2022-10-06 10:13:55 CST; 2s ago
19 Docs: man:firewalld(1)

Process: 640 ExecStart=/usr/sbin/firewalld --nofork --nopid
$FIREWALLD_ARGS>
21 Main PID: 640 (code=exited, status=0/SUCCESS)

CPU: 5.179s
23
Sep 23 09:45:16 999999 systemd[1]: Starting firewalld - dynamic firewall
daemon>
25| Sep 23 09:45:32 999999 systemd[1]: Started firewalld - dynamic firewall
daemon.
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27

29

Oct 06 10:13:54 kvm8.deyu.wang systemd[1]: Stopping firewalld - dynamic
firewal>

Oct 06 10:13:55 kvm8.deyu.wang systemd[1]: firewalld.service:
Deactivated succe>

Oct 06 10:13:55 kvm8.deyu.wang systemd[1]: Stopped firewalld - dynamic
firewall>

Oct 06 10:13:55 kvm8.deyu.wang systemd[1]: firewalld.service: Consumed
5.179s C>

- /)

2. MMM firewalld °

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

3. &AM firewalld &K% » B 37 & inactive > M E P -

11

13

15

r[root@kvm8 ~]# 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 kvm8.deyu.wang systemd[1]: Stopping firewalld - dynamic
firewal>
Oct 06 10:13:55 kvm8.deyu.wang systemd[1]: firewalld.service:
Deactivated succe>
Oct 06 10:13:55 kvm8.deyu.wang systemd[1]: Stopped firewalld - dynamic
firewall>
Oct 06 10:13:55 kvm8.deyu.wang systemd[1]: firewalld.service: Consumed
5.179s C>
\. J

4. AR firewalld B a7 & & 2% ? £ R A inactive °

1

W[root@kva ~]# systemctl is-active firewalld.service
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&;nactive

5. E¥IR#H firewalld °

[[root@kvm8 ~]# systemctl start firewalld.service

6. A& AR firewalld B AT 2 &4 % ? 4% 5 active °

active

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

7. VAR restart #7802 RFH firewalld °

[Froot@kvm8 ~]# systemctl restart firewalld.service

8. A& AR5 firewalld B AT 2 & 4% ? 4R 5 active °

1 || [root@kvm8 ~]# systemctl is-active firewalld.service
active

21.4 F# A S5 SR

1. AR firewalld FA#%Z & 8 $%F ? &R A enabled

[root@kvm8 ~]# systemctl is-enabled firewalld.service
2 || enabled

2. M MR firewalld Bk A g2k o
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[root@kvm8 ~]# 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& AMRF firewalld F% LT 8 #5% ? &R A disabled °

disabled

1 [[IOOt@kvm8 ~]# systemctl is-enabled firewalld.service

4. BAEERFS firewalld M A 325 g o

~
[root@kvm8 ~]# systemctl enable firewalld.service

service -
/usr/lib/systemd/system/firewalld.service.

service -
/usr/lib/systemd/system/firewalld.service.

2 || Created symlink /etc/systemd/system/dbus-org.fedoraproject.FirewallD1.

4 || Created symlink /etc/systemd/system/multi-user.target.wants/firewalld.

NS

5. A& FMRF firewalld FA#L T 8 253 ? 4R 5 enabled -

enabled

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

21.5 #8337 Systemd RFH

1. 2 5 MR FE 3478 A Jusr/local/bin/usrfind.sh » #&X B LR E G5 K E

4%k 89 usrfind.txt °

[root@kvm8 ~]# vi /usr/local/bin/usrfind.sh
2 || [root@kvm8 ~]# cat /usr/local/bin/usrfind.sh

#!/bin/bash
4 || find /usr/ -size +10M > ~/usrfind.txt
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2. # /usr/local/bin/usrfind.sh 4o b T 347 B 1% o

[Iroot@kva ~]# chmod +x /usr/local/bin/usrfind.sh J

3. &% systemd MR# 8 B A ROFHAL > L F bl —%T :

1 ([root©kvm8 ~]# man 5 systemd.unit
Example 1. Allowing units to be enabled
3
The following snippet (highlighted) allows a unit (e.g. foo.
service)
5 to be enabled via systemctl enable:
7 [Unit]
Description=Foo
9
[Service]
11 ExecStart=/usr/sbin/foo-daemon
\. J

4. # 5 systemd MRAFE42R A /usr/lib/systemd/system/usrfind.service

1 || [root@kvm8 ~]# vi /usr/lib/systemd/system/usrfind.service
[root@kvm8 ~]# cat /usr/lib/systemd/system/usrfind.service
3 || [Unit]

Description=usrfind.sh

[Servicel
7 || ExecStart=/usr/local/bin/usrfind.sh

. _/

5. E# #H A Systemd & 74

[ﬁroot@kvm8 ~]# systemctl daemon-reload J

6. Z% usrfind R#

1‘([root@kvm8 ~]# systemctl start usrfind.service
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. J

S

7. &% usrfind MK E > RERAH—1748
PR IATREH EBE o

s AR ZHATE FBRALRN, 0 PTK

1 r[root@kvm8 ~]# systemctl status usrfind.service

usrfind.service - usrfind.sh

3 Loaded: loaded (/usr/lib/systemd/system/usrfind.service; static)
Active: inactive (dead)

Sep 29 20:54:54 kvm8.deyu.wang systemd[1]: Starting usrfind.service -
usrfind.sh...

7 || Sep 29 20:54:54 kvm8.deyu.wang systemd[1]: usrfind.service: Deactivated
successfully.

Sep 29 20:54:54 kvm8.deyu.wang systemd[1]: Finished usrfind.service -

usrfind.sh.
- J

8. & K B4k 20:54 # = usrfind.txt ¥ usrfind MRk 28 w89 aF ] — 3K -

[root@kvm8 ~]# 11 usrfind.txt
2 || -rw-r--r--. 1 root root 500 Sep 29 20:54 usrfind.txt

9. RA%E S usrfind.txt® WEE A EFR o

[root@kvm8 ~]# cat usrfind.txt

2 || /usr/1lib/sysimage/rpm/rpmdb.sqlite

/usr/lib/firmware/nvidia/gal02/gsp/gsp-535.113.01.bin.xz

4 || /usr/lib/firmware/nvidia/tul02/gsp/gsp-535.113.01.bin.xz

/usr/1lib/modules/6.12.0-55.9.1.e110_0.x86_64/vmlinuz

6 || /usr/1lib64/libicudata.so.74.2

/usr/1ib64/1ibLLVM.s0.19.1

8 || /usr/1ib64/libgallium-24.2.8.s0

/usr/share/fonts/google-noto-sans-mono-cjk-vf-fonts/NotoSansMonoCJK-VF.
ttc

10 || /usr/share/fonts/google-noto-sans-cjk-vi-fonts/NotoSansCIK-VF.ttc

/usr/share/fonts/google-noto-serif-cjk-vf-fonts/NotoSerifCJK-VF.ttc
\S
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21.6 Timer #15FM

1. %& & systemd.timer 3 ¥ L # > X ¥ OPTIONS & 2| £ & & [Unit] A
[Timer] W18 sections * X [Timer] A& ENIA T~ T EHE -

1 || [root@kvm8 ~]# man 5 systemd.timer | grep ~OPTIONS -A6

OPTIONS
3 Timer unit files may include [Unit] and [Install] sections, which
are

described in systemd.unit(5).

5
Timer unit files must include a [Timer] section, which carries

7 information about the timer it defines. The options specific to

the
[Timer] section of timer units are the following:
-

2. &7 systemd.timer(5) FM& OnCalender &4 » R TR TUE
#) systemd.time(7) F it °

[root@kvm8 ~]# man 5 systemd.timer | grep OnCalendar=$ -A4
2 OnCalendar=
Defines realtime (i.e. wallclock) timers with calendar event
4 expressions. See systemd.time(7) for more information on the
syntax
of calendar event expressions. Otherwise, the semantics are
similar
6 to OnActiveSec= and related settings.
\S

3. £7) systemd.time(7) F#t -

g
[root@kvm8 ~]# man 7 systemd.time | grep “CALENDAR -A50
2 || CALENDAR EVENTS

Calendar events may be used to refer to one or more points in
time in a

4 single expression. They form a superset of the absolute
timestamps
explained above:
6
Thu,Fri 2012-*-1,5 11:12:13
8 B $-A-8 B9
10 The above refers to 11:12:13 of the first or fifth day of any

month of
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12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

48

the year 2012, but only if that day is a Thursday or Friday.

The weekday specification is optional. If specified, it should
consist

of one or more English language weekday names, either in the

abbreviated (Wed) or non-abbreviated (Wednesday) form (case does
not

matter), separated by commas. Specifying two weekdays separated
by ".."

refers to a range of continuous weekdays. "," and ".." may be

combined freely.

VAT ABF B o B A5

BiE v BFBLSE  3..5 3%5 4
B o S REEE 3,5 3H/5 4

B o EEEE o« TR ESNES
#eg v/ BEREEMR 0/5 A5y ETHE—K

In the date and time specifications, any component may be
specified as
"x" in which case any value will match. Alternatively, each

component

can be specified as a list of values separated by commas. Values
may be

suffixed with "/" and a repetition value, which indicates that
the

value itself and the value plus all multiples of the repetition
value

are matched. Two values separated by ".." may be used to

indicate a
range of values; ranges may also be followed with "/" and a

repetition

value, in which case the expression matches all times starting
with the

start value, and continuing with all multiples of the repetition
value

relative to the start value, ending at the end value the latest.

A date specification may use "~" to indicate the last day in a
month.

For example, "*-02~03" means "the third last day in February,"
and "Mon

*-05~07/1" means "the last Monday in May."

APyl 0 REARBEX

5] 4 2
"%—-02~03" 2A B A3 KR
"Mon *-05~07/1" S5H #mig EH—

The seconds component may contain decimal fractions both in the
value
and the repetition. All fractions are rounded to 6 decimal places

De-Yu Wang CSIE CYUT

178




21.7. TIMER % # CHAPTER 21. SYSTEMD % ¥R 7%

Either time or date specification may be omitted, in which case
*—k—xk

50 and 00:00:00 is implied, respectively. If the seconds component
is not

specified, ":00" is assumed.

52

T X H R B TIAE % > Hlde

54 *:0/5 5948

*:%:0/5  H5EF

56
Timezone can be specified as the literal string "UTC", or the
local
58 timezone, similar to the supported syntax of timestamps (see
above), or
the timezone in the IANA timezone database format (also see above
).
60
The following special expressions may be used as shorthands for
longer
62 normalized forms:
64 minutely - *—*—% *:%:00
hourly =+ *—*-* *:00:00
66 daily -+ *—*-x 00:00:00
monthly -+ *-*-01 00:00:00
68 weekly -+ Mon *—*-* 00:00:00

(7
-

21.7 Timer ¥3)

1. ¥ # usrfind.sh & #9454 4 R e e M 69”7 57 R” 7 » VAF| AR o

[root@kvm8 ~]# vi /usr/local/bin/usrfind.sh

2 || [root@kvm8 ~]# cat /usr/local/bin/usrfind.sh
#!/bin/bash

4 ||find /usr/ -size +10M > ~/usrfind.$(date +/M-%S) .txt

&

2. %% usrfind.timer A& 2 58 #4T— K » R AA [Install] & > B 5
static # T > #&%4% A systemctl enable & T M # /X% > YL T [Install] ¥
#7 1% Al WantedBy=timers.target /& F#48 enable B £ T o

[root@kvm8 ~]# vi /usr/lib/systemd/system/usrfind.timer
2 || [root@kvm8 ~]# cat /usr/lib/systemd/system/usrfind.timer
[Unit]
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N
~
(o)
m@
%
.
By

4 || Description=Run the script every 2 minute

6 || [Timer]
OnCalendar=*:0/2

[Installl

10 || WantedBy=timers.target
\

3. # T MM AL usrfind.timer A5 % » BB E K E o

[[root@kvmll ~]# systemctl enable --now usrfind.timer J

4. &% usrfind.timer 38 £ & & active

g
1 usrfind.timer - Run the script every 2 minute

Loaded: loaded (/usr/lib/systemd/system/usrfind.timer; enabled;
preset: disabled)

3 Active: active (waiting) since Wed 2025-12-03 15:06:36 CST; 6s ago
Invocation: bOdba8e66b184072bdd7c2f4ef8becbc
5 Trigger: Wed 2025-12-03 15:08:00 CST; 1min 16s left
Triggers: usrfind.service
7

Dec 03 15:06:36 kvmll.deyu.wang systemd[1]: Stopped usrfind.timer - Run
the script every 2 minute.

9 || Dec 03 15:06:36 kvmll.deyu.wang systemd[1]: Stopping usrfind.timer - Run
the script every 2 minute...

Dec 03 15:06:36 kvmll.deyu.wang systemd[1]: Started usrfind.timer - Run
the script every 2 minute.

\S

5. %% 4% &% usrfind.sh # @& R > 2:58 & 13:00 &H —HZE» A=E&2 2

G —k o B ERR o

AR

[root@kvm8 ~]# 11 ~/usrfind*
2 || -rw-r--r--. 1 root root 500 Dec 3 15:06 /root/usrfind06-34.txt
-rw-r—--r-—. 1 root root 500 Dec 3 15:08 /root/usrfind08-09.txt

21.8 FTH&RY

1. £ R systemctl] 4% # MR %5
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(a) & & chronyd MR # % & %% (active)? 4 R & & %] /root/systemd-
active °

(b) &4 chronyd M7 & % M # 2% % (enable) ? &R & &% /root/systemd-
enabled °

(c) 4kl P chronyd MR# 8 7 %45 4 & 3] /root/systemd-stop °

(d) 4&7%% chronyd MR#% 6 7 %164 5 % /root/systemd-start °

(e) £Z# 7% % chronyd MR8 7 %384 § % /root/systemd-restart °
8 7

%
(f) %74 chronyd R#HK & #1584 8 3| /root/systemd-status °

—

2. TR # & P usrfind.service &7 & usrfind.timer 38 £ » £+ usrfind &
BAHER LA o

3. # A7 myfind MR A S

(a) 2= /usr/local/bin/myfind.sh T #ATkr A& o
myfind.sh & &2 & * At A B 7 deyu8 # # £- % & 2 /root/
d8file MM.SS » £+ MM A& &esH” 2" » SS BB H” 47”7 o

(b) # % myfind %

i. &3 9#47—K-

i, BMAS HREAE IS o
iii. & &84 £ /root/d8file MM.SS Z &4l » & 3 4 &4 —18

L 5

e

o

e
%ﬁﬂ

# s B 3TH) mytouch MRF; A atey &

(a) & /usr/local/bin/mytouch.sh =T #AT kA& o
mytouch.sh touch &4 Z4 /root/touch.MM.SS » £+ MM 5 § @ 8%
M” 2" > SS BEFMH” 4" o
(b) # . mytouch TBF 3
i & 3 HAT—K -
ii. PSSy B3R L 2SSy otas B o
iii. &&&4£8E4# % /root/touch.MM.SS & G4 fal » & 3 £ & 4 —
EAE R o
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Chapter 22

Bl 4%

22.1 WF

1. Linux %3 BB 8 R 530 root FAHEF » SL/BHR AN BHE KX o

2. RHEL 6 MM #%E %2 & 0,1,2,3,4,5,6 &% 1 ABARX » Lab 154
X, o

3. RHEL 6 F#8f & grub # kernel 5 # F# & MMEENEAE X » LR 2R &
1> 37T % root BAAEN AL L H S H X o

4. RHEL 7 8 mAMB TR R % » M2k BAZ (targets) &4 o

5. M#%5 A& 4 18 B 4% targets » LMK R T & :

Target Purpose

graphical.target % A X > LEZEH AL FREFT XEN > FiL v6 095 &
3%5-°

multi- SABR  RIBELFEAFT » FHve 98 H 3o

user.target

rescue.target  sulogin (Single-user login) °» £AM K » %3 v6 89 & %
1o

emergency.targesulogin * EAM X » % & initramfs A B & 4R B 4k /
BERRER 0 F2 v6 FARBNERT R B E S X o

22.2 H# targets

1. #& T target B :

(a) &3 grub boot loader BAM#%:E B 0¥ » 5 Bp st A5 42 451E &4 > boot loader
AT o
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(b) #T'e’ > HFER

(c) #EHLT4E linux 5 8AT

(d) £ # ~ % #% 47 & # s A systemd.unit=desired.target
desired @ # target X — s ¥. emergencytarget & |-

kvm10 (1)

GRUB wversion £.12

load_wvideo

set gfxpayload=keep

insmod gzio

linux (Sroot)-sumlinuz-0-rescue-44b988484ffc4b9aBc?308616577ecad root=sdev/m\

apper/vg kvml@ ruut i] crashkernel Z6-64G:256M,064G-:5312ZM resume=UUID=90312f\
4950

Cdum. luv=ug_kumlOrsroot rd. lum. lu=vg_kumlOrsss

—11b938134ffc&bﬁaﬁc?3086165??eca0.img

Minimum Ema i Lreeen editing is supported. TAB lists
completions Press Ctrl-x or F10 to boot, ECtrl—c or FZ2 for
a command-— 1 Mre—r—pSEe—tpe—rcerrt-ette=rnrll return to the GRUB menu.

(e) #T Ctrl+x & F10 Z#7 i B3 € H# o
(f) * & A — 4 target M #% - #F & & & £ root % 4 4 #L# AT 415 o

B2 @ O kvm10 (1)

1 Stopped target initrd-fs.target - Initrd File Systems.
3.699127]1 systemd[1]: Stopped target initrd-root-fs.target - Initrd Root Fi
e System.
1 Stopped target initrd-root-fs._target - Initrd Root File System.
3.701194]1 systemd[l1l]: Started emergency.service - Emergency Shell.
1 Started emergency.service — Emergency Shell.
3.7023931 systemd[1]1: Reached target emergency.target - Emergency Mode.
1 Reached target emergency.target - Emergency Mode.
3.7037701 =ystemd[1]: systemd-fsck-root.service: Deactivated successfully.
3.7046261 systemd[1]1: Stopped systemd-fsck-root.service - File System Check
on Root Device.
1 Stopped systemd-fsck-root.service - File System Check on Root Dewvice.
3.7073311 systemd[1]1: Starting systemd- journald.service - Journal 3erwvice..

Starting systemd- journald.service - Journal Service...
[ 3.7306811 systemd- journaldl684]1: Collecting audit messages is disabled.
[ 3.734669]1 systemd[1l]: Started systemd- journald.service - Journal Service.
[ 1 Started systemd- jourmald.service - Journal Serwvice.

[ 3.7395371 (plymouth)[683]1: emergency.service: Unable to locate executable
plymouth’: Ho such file or directory
You are in emergency mode. After logging in, type " jourmnalctl -xb" to wview
system logs, "systemctl reboot"” to reboot, or "exit"

SRR UL R AT I —
Give root password for maintenance
(or press Control-D to continue)l:
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22.3 ’ ~§a$%

1. &5% grub boot loader F#:& 8§ > 5 Bp st A5 42 451E Z 42 » boot loader €%

o]

fﬁ‘ﬁ

2. B rescue MEEA I Te  mEER
3. %##H ET4ZE linux #% 2 #AT/7E M A rd.break °
4. % T Ctrl+x X F10 £ % . i @ % = K #%o

kvm10 (1)

GRUB version 2.12

load_wvideo
set gfxpayload=keep

insmod gzio
linux (Sroot)rsumlinuz-O-rescue-44b988484f fc4bJaBc?3I08616577ecad root=rdev ms

appersvg_kumlO-root ro crashkernel=2G-64G:256M,646-:512M resume=UUID=90312f"
3f- = f? 8608-460934460cch rd.lvum. lv=vg_kuml@-root rd.lum.lv=vg_kumlO-s%

wapfrd.break

initr Yoo initramfs-O-rescuc-44b9B84841 fc4b9aBc 73086 165776ca0. img

Minimum Emacs-like screen editing is supported. TAB lists
completions. Press Ctrl-x or F10 to boot, Ctrl-c or FZ2 for
a command-line or E3C to discard edits and return to the GRUB menu.

5. 7~ A % 75> 4% Enter # A 415 > X Contol-D # % » #& Enter i# A\ 415 o
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kvm10 (1)

2.8277701 XFS (dm-9): Ending clean mount
Mounted sysroot.mount - ssysroot.
Reached target initrd-root-fs.target - Initrd Root File System.
Starting initrd-parse-etc.service #ints Configured in the Real Root...
Finished initrd-parse-etc.serwvice #points Configured in the Real Root.
Reached target initrd-fs.target - Initrd File Systems.
Reached target initrd.target - Initrd Default Target.
Starting dracut-mount.service - dracut mount hook. ..
Finished dracut-mount.service - dracut mount hook.
Starting dracut-pre-pivot.service #racut pre-pivot and cleanup hook...
3.0538921 dracut-pre-pivotl6291: Warning: Break before switch_root
Starting dracut-emergency.service - Dracut Emergency Shell...

Generating “/runsinitramfssrdsosreport.txt”

Entering emergency mode. Exit the shell to continue.

Type " journalctl” to view system logs.

You might want to save "r/runsinitramfs-srdsosreport.txt” to a USB stick or ~boot
after mounting them and attach it to a bug report.

—————f ————
Press Enter for maintenance
or press Control-D to continue):

6. MK G EZH XML EFE LA initramfs TEMEAL L REREMA®KY A
Yo REMM AL B ATHBA [sysroot » B RES 0 LA EHMBRARTE
Ao A REREA FHAT :

(a) ZHHK /sysroot RTHTF o

1 {, sh-5.2# mount -oremount,rw /sysroot J

(b) chroot T4 B 4k%| /sysroot » i fBAR A initramfs XA chroot &4 » Af
YAE R [sysroot T & /usr/sbin/chroot 44 o

1 {7 sh-5.2# /sysroot/usr/sbin/chroot /sysroot J

(c) FAE#8) root &4 o

1 [ sh-5.2# passwd J

(d) BEALFAT » SELinux R A SE » HAAABLHEE > TRETER
¥ Z 6 context RiEHE o &R €% 2 SELinux context » 448
AR B 4T & A 8845 .autorelabel °

1‘( sh-5.2# touch /.autorelabel

De-Yu Wang CSIE CYUT 186



224. FHR#%ET CHAPTER 22. H#

(e) i chroot

1 sh-5.2# exit
exit

3 sh-5.2#

(f) BB AL > BPEHEM -

1 [ sh-5.2# exit J

22.4 FTHRY

1. kvm10 root #5537 » TH XL root £# 4 123qwe °
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DNF £4 &%

23.1 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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23.2. DNF £E&R% CHAPTER 23. DNF &£# %%

ii. #1 A dnf %% rpm &4 -
3. DNF

(a) RHEL/AlmaLinux #F# 4 £ & (repository) # dnf T & %<% ~ A4 ~
Ak o

(b) 4% % 4 RHEL/Almalinux & %4 » #8¢ 4% DNF # £ )& % 2 3| Bl AR
AT HBLEE -

(c) #1A dnf 2% rpm £ > dnf AR EHEFRALRKOAKEN
VAR E o

Q) L TaAHFZELZENE  ZZAE dAnf WEHE dnf KT A% » 2R > &
REME TG EH o

23.2 dnf £##E#X

1. % & dnf £# & (repository) sk £ 4% » 2L/A £ /etc/yum.repo.d/ B 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 10 BaseOS % App-
Stream w#AE M o

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

3 || [AppStream]

name=App Stream

5 || baseurl=http://dywang.csie.cyut.edu.tw/almal0/AppStream
gpgcheck=0

[Base0S]

9 || name=Base 0S
baseurl=http://dywang.csie.cyut.edu.tw/almal0/BaselS
11 || gpgcheck=0

\ J

3. .repo # 4 HKHA :

(a) [basel : EHEG LA » PR R—F /L » LHTUATERTEHL -
(b) name : HABMEEHEHFE -

De-Yu Wang CSIE CYUT 189



23.3. DNF &£t 8 %154 CHAPTER 23. DNF &£# %%

(c) mirrorlist= : 7| HE B EHE T A ek stst & » e R RABAE A » TWL
EARB| 4T
(d) baseurl=: & B & &4 & 69 F AU

(e) enable=1: FAXAHEHE » TUTRHRLT e R FEXH T UM en-
able=0 -

(f) gpgcheck=1: 4% 25 EL5H RPM R Aoy i 5% o
(9) gpgkey= : $k 6 AT 42 1 -

23.3 DNF £4%#2¥4

1. dnf [Tab][Tab] 27 dnf TAA 112 T&4TH

1 || [root@kvm8 ~]# dnf [Tab] [Tab]
Display all 112 possibilities? (y or n)

2. 7| dnf 4 R &9 AT A £4 )%

[root@kvm8 ~]# dnf repolist

2 || repo id Trepo name
AppStream App Stream
4 || BaseOs Base 0S

3. ¥ F ftp M EH

p
[root@kvm8 ~]# dnf search ftp

2 || baseos 8.9 MB/s | 1.5 MB
00:00
appstream 12 MB/s | 1.5 MB
00:00
4 || Last metadata expiration check: 0:00:01 ago on Wed 08 Oct 2025 02:54:42
PM CST.

Name & Summary Matched: ftp

6| ftp.x86_64 : The standard UNIX FTP (File Transfer Protocol) client
python3-requests-ftp.noarch : FTP transport adapter for python3-requests
8 || syslinux-tftpboot.noarch : SYSLINUX modules in /tftpboot, available for
network
: booting

10 || tftp.x86_64 : The client for the Trivial File Transfer Protocol (TFTP)
tftp-server.x86_64 : The server for the Trivial File Transfer Protocol (

TFTP)
12 || vsftpd.x86_64 : Very Secure Ftp Daemon
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Name Matched: ftp

14 || 1ftp.x86_64 : A sophisticated file transfer program
Summary Matched: ftp

16 || curl.x86_64 : A utility for getting files from remote servers (FTP, HTTP
, and
: others)
18 || nbdkit-curl-plugin.x86_64 : HTTP/FTP (cURL) plugin for nbdkit
wget.x86_64 : A utility for retrieving files using the HTTP or FTP
protocols

NS

4. REHK vsftpd ? 2o R H A Is this ok [y//N]: A THEKFRT ARG M
:/»Hﬂ: y’k‘%ﬁ NZ‘m,‘:H: ?])\nz-m,'ﬂ- tho

1 || [root@kvm8 ~]# dnf install vsftpd

Last metadata expiration check: 3:23:43 ago on Tue 30 Sep 2025 03:11:06
PM CST.

3 || Dependencies resolved.

5| Package Architecture Version Repository
Size

7 || Installing:
vsftpd x86_64 3.0.5-9.el10 AppStream
171 k

Transaction Summary
11

Install 1 Package
13
Total download size: 171 k
15| Installed size: 344 k

Is this ok [y/N]: n

17 || Operation aborted.

- _J

23.4 FTH%RY
1. 5 DNF R £ £ R RR

(a) http://dywang.csie.cyut.edu.tw/almal0/BaseOS
(b) http://dywang.csie.cyut.edu.tw/almal0/AppStream
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2. B RPM # 2z ThE

3. AFLEEMH vsftpd
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Chapter 24

Flatpak £#4 %2

24.1 WF

1. Linux AR BEATRAE EEEHETEE » KREARXEBELSAT -1 BEAE
a1k (dependencies) &9 1 # o

2. Flatpak £ Linux #388 £4447 G4 X > Fl i LB SR EITR - BB AR
AR E R o

24.2 Flatpak #4339

1. %% flatpak £ -

1 {iroot@kvmlo ~]# dnf install flatpak J

2. flatpak #8h3L9 o

g
1 || [root@kvm10 ~]# flatpak --help
Usage:

3| flatpak [OPTION---] COMMAND

5 ||Builtin Commands:
Manage installed applications and runtimes

7 install Install an application or runtime
update Update an installed application or runtime
9 uninstall Uninstall an installed application or runtime
mask Mask out updates and automatic installation
11 pin Pin a runtime to prevent automatic removal
list List installed apps and/or runtimes
13 info Show info for installed app or runtime
history Show history
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CHAPTER 24. FLATPAK &£# %%

15

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

config
repair
create-usb
media
preinstall
system

Configure flatpak
Repair flatpak installation
Put applications or runtimes onto removable

Install flatpaks that are part of the operating

Find applications and runtimes

search

Search for remote apps/runtimes

Manage running applications

run
override
make-current
enter

ps

kill

Manage file access
documents
document-export
document-unexport
document-info

Run an application

Override permissions for an application
Specify default version to run

Enter the namespace of a running application
Enumerate running applications

Stop a running application

List exported files

Grant an application access to a specific file
Revoke access to a specific file

Show information about a specific file

Manage dynamic permissions

permissions
permission-remove
permission-set
permission-show
permission-reset

List permissions

Remove item from permission store
Set permissions

Show app permissions

Reset app permissions

Manage remote repositories B IE ARG 4

remotes
remote—add

remote-modify
remote-delete
remote-1ls
remote-info

Build applications
build-init
build
build-finish
build-export
build-bundle
repository
build-import-bundle
build-sign
build-update-repo
build-commit-from
repo

Help Options:

List all configured remotes

Add a new remote repository (by URL)

Hn —#r i 3% AR

Modify properties of a configured remote
Delete a configured remote

List contents of a configured remote

Show information about a remote app or runtime

Initialize a directory for building

Run a build command inside the build dir
Finish a build dir for export

Export a build dir to a repository

Create a bundle file from a ref in a local

Import a bundle file

Sign an application or runtime

Update the summary file in a repository
Create new commit based on existing ref
Show information about a repo
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CHAPTER 24. FLATPAK &£# %%

67

69

71

73

75

77

7

-h, --help Show help options
Application Options:

--version Print version information and exit

-—default-arch Print default arch and exit

—--supported—-arches Print supported arches and exit

--gl-drivers Print active gl drivers and exit

--installations Print paths for system installations and exit

--print-updated-env Print the updated environment needed to run
flatpaks

-—print-system-only Only include the system installation with —-—
print-updated-env

-v, —-verbose Show debug information, -vv for more detail

—--ostree-verbose Show 0STree debug information

3. flatpak & ¥ i#3% £ & 6915 4 remote-add 3§ s #7 69 24 R4 4 MBI ¢

11

13

15

17

19

21

23

25

Note that the directories

, SO

the
session is restarted.

Usage:
flatpak remote-add [OPTION---]

Help Options:
-h, --help

Application Options:
--no-gpg-verify
--no-enumerate

enumerate
--no-use-for-deps

deps
—-prio=PRIORITY

is more prioritized)
—--subset=SUBSET

remote
--title=TITLE

remote
——comment=COMMENT

remote
—-description=DESCRIPTION

this remote

p
[root@kvm10 ~]# flatpak remote-add --help

'/var/lib/flatpak/exports/share’
'/root/.local/share/flatpak/exports/share’

are not in the search path set by the XDG_DATA_DIRS environment variable

applications installed by Flatpak may not appear on your desktop until

NAME LOCATION - Add a remote repository
Show help options
Disable GPG verification
Mark the remote as don't
Mark the remote as don't use for
Set priority (default 1, higher
The named subset to use for this
A nice name to use for this
A one-line comment for this

A full-paragraph description for
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27 —--homepage=URL URL for a website for this remote
—-icon=URL URL for an icon for this remote
29 ——default-branch=BRANCH Default branch to use for this
remote
——collection-id=COLLECTION-ID Collection ID
31 --gpg-import=FILE Import GPG key from FILE (- for
stdin)
-—filter=FILE Set path to local filter FILE
33 --disable Disable the remote
——authenticator-name=NAME Name of authenticator
35 ——authenticator-option=KEY=VALUE Authenticator option
——authenticator-install Autoinstall authenticator
37 —-no-authenticator-install Don't autoinstall authenticator
—-no-follow_redirect Don't follow the redirect set in
the summary file
39 -u, —--user Work on the user installation
HBEAAZIERAZTERNZENE
41 -—-system Work on the system-wide
installation (default)
—--installation=NAME Work on a non-default system-wide
installation
43 --if-not-exists Do nothing if the provided remote
exists
—-—from LOCATION specifies a
configuration file, not the repo location
45 -v, —-verbose Show debug information, -vv for

more detail
—--ostree-verbose

Show 0STree debug information

24.3 =% flatpak £4 &

1. e —Ax A P deyub °

[root@kvmi0 ~]# su - deyub
2 || Last login: Tue Sep 30 16:19:38 CST 2025 on pts/0

2. flatpak -user 4 2 X Tab 4 » 2GR T T AT A G4 o

r[deyuS@kvmlO ~]$ flatpak --user [TAB] [TAB]
build enter

build-bundle history
build-commit-from info

build-export install
build-finish kill
build-import-bundle 1list

build-init make-current
build-sign mask

preinstall

ps

remote-add
remote-delete
remote—info
remote-1ls
remote-modify
remotes
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10 || build-update-repo override repair

config permission-remove repo
12 || create-usb permission-reset run

document-export permissions search
14 || document-info permission-set uninstall

documents permission-show update
16 || document-unexport pin

S /)

3. Jm A% % flathub #i3% flatpak &4 & °» -—user A EZ R A A P deyud Ti%
}ﬂ o

[deyub@kvm10 ~]$ flatpak remote-add --user --if-not-exists flathub \
2 || http://dywang.csie.cyut.edu.tw/flathub.flatpakrepo

4. remotes EHF LR EHE » A —4% 5 flathub 8 &4 )% -

[deyub@kvm10 ~]1$ flatpak --user remotes
2 || Name Options
flathub

24.4 flatpak ¥ §8%¥

1. ¥R —4 M P deyub °

€ J

2. search 1 % evince &4 -

[deyub@kvm10 ~]$ flatpak —-user search evince
2 || Name Description Application ID Version Branch
Remotes
Document ‘** Document viewer for popular *** org.gnome.Evince 48.1
stable flathub

3. install &% evince £% -

1 || [deyub@kvm10 ~]1$ flatpak --user install evince
Looking for matches''*
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3 |Found ref ‘app/org.gnome.Evince/x86_64/stable’ in remote flathub  (
user) .
Use this ref? [Y/nl: y
5 ||Required runtime for org.gnome.Evince/x86_64/stable (runtime/org.gnome.
Platform/x86_64/48) found in remote flathub
7 || Do you want to install it? [Y/n]: y
9 || org.gnome.Evince permissions:
ipc fallback-x11 pulseaudio wayland
11 ID Branch Op Remote Download
1. [] org.freedesktop... 24.08 i flathub 144.7 MB / 145.4
MB
13| 2. [] org.freedesktop... 24.08extra i flathub 24.0 MB / 145.4
MB
3. [] org.freedesktop... 2.5.1 i flathub 913.7 kB / 971.4
kB
15| 4. [] org.gnome.Evince... stable i flathub 9.8 kB / 1.5 MB
5. [ ] org.gnome.Platform. 48 i flathub 18.6 kB / 394.5
MB
17| 6. [] org.gnome.Platform 48 i  flathub 346.2 MB / 404.9
MB
7. [] org.gnome.Evince stable i flathub 6.9 MB / 12.2
MB
19
Installation complete.
S
24.5 KEEIIT
1. list Z| 2R e &4 » B F ALK pdf LH# 7% Evince °
[deyub5@kvm10 ~]$ flatpak --user list
2 || Name Application ID Version
Branch
Mesa -reedesktop.Platform.GL.default 25.2.3
24.08
4 || Mesa (Extra) ---eedesktop.Platform.GL.default 25.2.3
24 .08extra
openh264 --*freedesktop.Platform.openh264 2.5.1
2.5.1
6 || Document Viewer org.gnome.Evince 48.1
stable
GNOME Application Platform *** org.gnome.Platform 48
N

2. run # 47 evince > run KL AEE ALK ID > RbdrF > TH [Tab] #£#R =
B At o Evince & GUI B AKX » #UTHE T2 XMAZ @ o

r
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1 || [deyub@kvm10 ~]$ flatpak --user run org.gnome.Evince
Cannot parse arguments: Cannot open display:

3. W#H &= root » Bl root & F 2| flatpak &4 & » wWRA TR BARZRX o

[deyu5@kvm10 ~1$
2 || logout

[root@kvm10 ~]# flatpak remotes
4

[root@kvm10 ~]# flatpak list

24.6 FTHRY

1. A7 deyub 5 % flatpak £4# )& » LZREBAAER -

(a) myflat eog nano & 4 %

(b) 4 A http://dywang.csie.cyut.edu.tw/flathub.flatpakrepo % & % 5
flathub 8 £ & -

(c) EARENEMNRE » £& %] ~/flatpak.remotes °
(d) #% % eog £4 > 2| ~/flatpak.search °

(e) %% nano

(f) Pl £ » 435 ~/flatpak.list ©

(g) info &4 nano #R & > £ &3] ~/flatpak.info °
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Chapter 25

3 Sy S

25.1 i

1. #7358 LVM ?

» LVM (Logical Volume Manager) : # 4 % 32
o LVM B 8 5 M #A4T filesystem #93% ALK 4 )~ o
2. PV, PE, VG, LV 89 & &
 Physical Volume, PV, ¥ # #4 : partition B & £ % 2 LR 5 (sys-
tem ID) A& 44 (LVM #9:%7%]#5) o
» Volume Group, VG, #8540 : T Al —R %8 PV 54 °
 Physical Extend, PE, T# & B3 : LVM &9 F B

e Logical Volume, LV, ## &M : # VG w3 fmm 0 B & 7T s XAuik
Rz AKX > LV 8K B L AT A [/dev/ivgname/lvname J #9# X ©

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

3. LVAKRE D ZHHNEEZ | IvE I LR 25RO 53E > T2 A%
TR o e AR B SRRk, 0 B lvm A B G4 E /sbin BT 0 A HR
BB B R AR RRIETR S 0 TREE R A o
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25.2 lvreduce &1 LV

1. £% LV myvdb-vo # &4 /reports > K& 89M ( 100M ) °

g
1 || [root@kvm10 ~]# df -h
Filesystem Size Used Avail Use), Mounted on
3 || /dev/mapper/vg_kvm10-root 4.3G 3.1G 1.2G 73} /
devtmpfs 4.0M 0 4.0M 0% /dev
5 || tmpfs 853M 0 8534 0% /dev/shm
tmpfs 342M 5.0M 337M 2% /run
7 || tmpfs 1.0M 0 1.0M 0% /run/credentials/
systemd-journald.service
/dev/vda2 436M 211M 226M 49% /boot
9 || tmpfs 1.0M 0 1.0M 0% /run/credentials/
getty@ttyl.service
tmpfs 17iM 8.0K 171M 1% /run/user/0
11 || /dev/mapper/myvdb-vo 89M 14K 83M 1% /reports
\S

2. lvreduce %> LV myvdb-vo 1 % A 4. & 50M o

1 r[root@kvmlO ~]# lvreduce -L 50M /dev/myvdb/vo --resizefs

Rounding size to boundary between physical extents: 52.00 MiB.

3 File system ext4 found on myvdb/vo mounted at /reports.

File system size (100.00 MiB) is larger than the requested size (52.00
MiB).

5 File system reduce is required using resize2fs.

File system unmount is needed for reduce. #F#

7 File system fsck will be run before reduce. BERZAK

Continue with ext4 file system reduce steps: unmount, fsck, resize2fs? [
y/nl:y

9 Reducing file system ext4 to 52.00 MiB (54525952 bytes) on myvdb/vo...

unmount /reports

11 || unmount done

e2fsck /dev/myvdb/vo

13 || /dev/myvdb/vo: 11/25584 files (9.1% non-contiguous), 12081/102400 blocks

e2fsck done

15 || resize2fs /dev/myvdb/vo 53248k

resize2fs 1.47.1 (20-May-2024)

17 ||Resizing the filesystem on /dev/myvdb/vo to 53248 (1k) blocks.

The filesystem on /dev/myvdb/vo is now 53248 (1k) blocks long.

19

resize2fs done

21 || remount /dev/myvdb/vo /reports

remount done

23 Reduced file system ext4 on myvdb/vo.

Size of logical volume myvdb/vo changed from 100.00 MiB (25 extents)
to 52.00 MiB (13 extents).

25 Logical volume myvdb/vo successfully resized.
S J
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3. A& LV myvdb-vo K% 44M (50M ) °

1 f[root@kvmlo ~]# df -h
Filesystem Size Used Avail Use}, Mounted on
3 || /dev/mapper/vg_kvm10-root 4.3G 3.1G 1.2G 73} /
devtmpfs 4.0M 0 4.0M 0% /dev
5 || tmpfs 853M 0 853M 0% /dev/shm
tmpfs 342M 5.0M 337M 2% /run
7 || tmpfs 1.0M 0 1.0M 0% /run/credentials/
systemd-journald.service
/dev/vda2 436M 211M 226M 49Y, /boot
9 || tmpfs 1.0M 0 1.0M 0% /run/credentials/
gettyQ@ttyl.service
tmpfs 171M 8.0K 171M 1% /run/user/0
11 || /dev/mapper/myvdb-vo 44M 14K 41M 1% /reports
S

25.3 lvextend #& X LV

1. &% LV myvdb-vo ##4£ /reports

-

KB 24M (30M ) ©

1| [root@kvm10 ~J# df -h
Filesystem Size Used Avail Use), Mounted on
3 || /dev/mapper/vg_kvm10-root 4.3G 3.1G 1.2G 73} /
devtmpfs 4.0M 0 4.0M 0% /dev
5 || tmpfs 853M 0 853M 0% /dev/shm
tmpfs 342M 5.0M 337M 2% /run
7 || tmpfs 1.0M 0 1.0M 0% /run/credentials/
systemd-journald.service
/dev/vda2 436M 211M 226M 497 /boot
9 || tmpfs 1.0M 0 1.0M 0% /run/credentials/
gettyQ@ttyl.service
tmpfs 171M 8.0K 171M 1% /run/user/0
11 || /dev/mapper/myvdb-vo 44M 14K 41M 1Y, /reports
- _J

2. lvextend A K LV myvdb-vo & 100M °

1 r[root@kvmlO ~1# lvextend -L 100M --resizefs /dev/myvdb/vo

File system ext4 found on myvdb/vo mounted at /reports.

3 Size of logical volume myvdb/vo changed from 52.00 MiB (13 extents) to
100.00 MiB (25 extents).

Extending file system ext4 to 100.00 MiB (104857600 bytes) on myvdb/vo

5 || resize2fs /dev/myvdb/vo

resize2fs 1.47.1 (20-May-2024)

7 ||Filesystem at /dev/myvdb/vo is mounted on /reports; on-line resizing
required

0ld_desc_blocks = 1, new_desc_blocks = 1
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9 || The filesystem on /dev/myvdb/vo is now 102400 (1k) blocks long.

11 || resize2fs done
Extended file system ext4 on myvdb/vo.
13 Logical volume myvdb/vo successfully resized.

3. AL LV myvdb-vo KB 89M (100M ) -

1 || [root@kvm10 ~]# df -h
Filesystem Size Used Avail Use), Mounted on
3 || /dev/mapper/vg_kvml10-root 4.3G 3.1G 1.2G 73} /
devtmpfs 4.0M 0 4.0M 0% /dev
5 || tmpfs 853M 0 853M 0% /dev/shm
tmpfs 342M 5.0M 337M 2}, /run
7 || tmpfs 1.0M 0 1.0M 0% /run/credentials/
systemd-journald.service
/dev/vda2 436M 211M 226M 497 /boot
9 || tmpfs 1.0M 0 1.0M 0% /run/credentials/
getty@ttyl.service
tmpfs 171M 8.0K 171M 1% /run/user/0
11 || /dev/mapper/myvdb-vo 89M 14K 85M 1%, /reports
S _J

25.4 lvresize # K& LV

1. lvresize #4 TR & E X KB AHE ] » RE Mt —resizefs €78 » 3t 7 B 0¥
resize ext #E A& K o

2. & LV vo £ VG myvdb A » K]~ % 89M ( 100M ) ©

1 r[root@kvmlo ~]# df -h
Filesystem Size Used Avail Use), Mounted on
3 || /dev/mapper/vg_kvm10-root 4.3G 3.1G 1.2G 73} /
devtmpfs 4.0M 0 4.0M 0% /dev
5 || tmpfs 853M 0 853M 0% /dev/shm
tmpfs 342M 4.9M 337TM  2Y, /run
7 || tmpfs 1.0M 0 1.0M 0% /run/credentials/
systemd-journald.service
/dev/vda2 436M 211M 226M 49% /boot
9 || /dev/mapper/myvdb-vo 89M 14K 82M 1%, /reports
tmpfs 1.0M 0 1.0M 0% /run/credentials/
gettyQ@ttyl.service
11 || tmpfs 17iM 8.0K 171M 1% /run/user/0

3. WHRARYOERA R -
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1 || [root@kvm10 ~]# 11 /dev/myvdb/vo
lrwxrwxrwx. 1 root root 7 Dec 4 14:09 /dev/myvdb/vo -> ../dm-2
3 || [root@kvm10 ~]# 11 /dev/mapper/myvdb-vo
lrwxrwxrwx. 1 root root 7 Dec 4 14:09 /dev/mapper/myvdb-vo -> ../dm-2

4. IV vo K% B 50M » K ¥ :#8 —resize2fs & | ¥ resize ext # £ 2469 K
l]\ o

f[root@kvmlo ~]# lvresize -L 50M --resizefs /dev/mapper/myvdb-vo

2 Rounding size to boundary between physical extents: 52.00 MiB.

File system ext4 found on myvdb/vo mounted at /reports.

4 File system size (100.00 MiB) is larger than the requested size (52.00
MiB).

File system reduce is required using resize2fs.

6 File system unmount is needed for reduce.

File system fsck will be run before reduce.

8 || Continue with ext4 file system reduce steps: unmount, fsck, resize2fs? [

y/nl:y

Reducing file system ext4 to 52.00 MiB (54525952 bytes) on myvdb/vo...

10 || unmount /reports

unmount done

12 || e2fsck /dev/myvdb/vo

/dev/myvdb/vo: 11/25584 files (0.0% non-contiguous), 12081/102400 blocks

14 || e2fsck done

resize2fs /dev/myvdb/vo 53248k

16 || resize2fs 1.47.1 (20-May-2024)

Resizing the filesystem on /dev/myvdb/vo to 53248 (1k) blocks.

18 | The filesystem on /dev/myvdb/vo is now 53248 (1k) blocks long.

20 || resize2fs done

remount /dev/myvdb/vo /reports

22 || remount done

Reduced file system ext4 on myvdb/vo.

24 Size of logical volume myvdb/vo changed from 100.00 MiB (25 extents)
to 52.00 MiB (13 extents).

Logical volume myvdb/vo successfully resized.
\. J

5. A& LV myvdb-vo K15 44M (50M ) °

1 f[root@kvmlo ~]# df -h
Filesystem Size Used Avail Use}, Mounted on
3 || /dev/mapper/vg_kvm10-root 4.3G 3.1G 1.2G 73}, /
devtmpfs 4.0M 0 4.0M 0% /dev
5 || tmpfs 853M 0 853M 0% /dev/shm
tmpfs 342M 4.9M 337M 2} /run
7 || tmpfs 1.0M 0 1.0M 0% /run/credentials/
systemd-journald.service
/dev/vda2 436M 211M 226M 49J, /boot
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9 || tmpfs 1.0M 0 1.0M 0% /run/credentials/
gettyQ@ttyl.service
tmpfs 17iM 8.0K 171M 1% /run/user/0
11 || /dev/mapper/myvdb-vo 44M 14K 40M 1% /reports

6. A& —154 Ivresize # LV myvdb-vo K- % & 250M » RA & LA KE L4
s o E 9 _resizefs 8 & — B AT resize2fs #4944 o

1 || [root@kvm10 ~]# lvresize -L 250M --resizefs /dev/mapper/myvdb-vo

Rounding size to boundary between physical extents: 252.00 MiB.

3 File system ext4 found on myvdb/vo mounted at /reports.

Size of logical volume myvdb/vo changed from 52.00 MiB (13 extents) to
252.00 MiB (63 extents).

5 Extending file system ext4 to 252.00 MiB (264241152 bytes) on myvdb/vo

resize2fs /dev/myvdb/vo

7 || resize2fs 1.47.1 (20-May-2024)

Filesystem at /dev/myvdb/vo is mounted on /reports; on-line resizing
required

9 || 0old_desc_blocks = 1, new_desc_blocks = 2

The filesystem on /dev/myvdb/vo is now 258048 (1k) blocks long.

11

resize2fs done

13 Extended file system ext4 on myvdb/vo.
S _J

7. B E LV myvdb-vo K % 231M ( 250M ) °

1 f[root@kvmlo ~]# df -h
Filesystem Size Used Avail Use}), Mounted on
3 || /dev/mapper/vg_kvm10-root 4.3G 3.1G 1.2G 73}, /
devtmpfs 4.0M 0 4.0M 0% /dev
5 || tmpfs 853M 0 853M 0% /dev/shm
tmpfs 342M 4.9M 337M 2} /run
7 || tmpfs 1.0M 0 1.0M 0% /run/credentials/
systemd-journald.service
/dev/vda2 436M 211M 226M 49J, /boot
9 || tmpfs 1.0M 0 1.0M 0% /run/credentials/
gettyQttyl.service
tmpfs 171M 8.0K 171M 1% /run/user/0
11 || /dev/mapper/myvdb-vo 231IM 14K 220M 1% /reports
\. J
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25.5 FH&Y

1. df -h 9B AT# BB EARA4E AP L8 vo 89 LV K1 #HFE 5 3 /root/
lvsizeQ* B4 M 7~ A E o

2. ¥ vosize 5% 89 vo K0 RRKBEZL D ?2HLRE 3 /root/lvmod °
HKRE XN"extend” » 4 N"reduce” °

3. ARG KRRE DMEX IERANE—1L > TRIVERDAE - vo 89
K3 % B vosize °

4. df -h BAEAHBGOHEE AL MR LB vo 89 LV XA T AL B vosize ?

BEKDE R [root/lvsizel » B4 M RAE » &5 89 K] ¥ vosize £+ % M
AR A BB o
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Chapter 26

B AEMEE

26.1 #F

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, T ##5% : partition B & 238 % A HK5 45 (sys-
tem ID) 5 44 (LVM &3 3] 25) o
» Volume Group, VG, #8540 1 T Al —R % 8 PV 546 °
» 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 °

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

26.2 #HH5IE

1. fdisk #47 vdb 4%

—

B4 o
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1 || [root@kvm10 ~]# fdisk /dev/vdb

3 || Welcome to fdisk (util-linux 2.40.2).
Changes will remain in memory only, until you decide to write them.
5 ||Be careful before using the write command.

7 || This disk is currently in use - repartitioning is probably a bad idea.
It's recommended to umount all file systems, and swapoff all swap

9 || partitions on this disk.
N

2. w4 m: T EF MBS

p
1 || Command (m for help): m

3 || Help:
5 GPT
M  enter protective/hybrid MBR
7
Generic
9 d delete a partition
F  1list free unpartitioned space
11 1 1list known partition types
n add a new partition
13 p print the partition table
t change a partition type
15 v verify the partition table
i  print information about a partition

17 e resize a partition

19 Misc

m print this menu
21 x  extra functionality (experts only)
23 Script
I load disk layout from sfdisk script file

25 0 dump disk layout to sfdisk script file

27 Save & Exit
W write table to disk and exit
29 q quit without saving changes

31 Create a new label
g create a new empty GPT partition table

33 G create a new empty SGI (IRIX) partition table
o create a new empty MBR (DOS) partition table
35 S create a new empty Sun partition table
\8

3. 44 p:aldkadk s BATA vdbl —EL3E -
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1 ||Command (m for help): p

3 || Disk /dev/vdb: 3 GiB, 3221225472 bytes, 6291456 sectors
Units: sectors of 1 * 512 = 512 bytes

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

7 ||Disklabel type: gpt

Disk identifier: 289C3DC7-CC6A-489A-9CB5-552D550FDAD3

Device Start End Sectors Size Type
11| /dev/vdbl 2048 821247 819200 400M Linux LVM
s

»
>
-

DB R A EER Enter £ ATARER  HHEHIE 2 W53 E
Rl Eai%&%/% sector #\ 744 - 12 F vdb RIERATH = o

(Command (m for help): n

Partition number (2-128, default 2):

3 || First sector (821248-6291422, default 821248):

Last sector, +/-sectors or +/-size{K,M,G,T,P} (821248-6291422, default
6289407) :

—

Created a new partition 2 of type 'Linux filesystem' and of size 2.6 GiB

- _J

5. %4 p: AIESEE - B vdb2 5 E R o

Command (m for help): p

2 || Disk /dev/vdb: 3 GiB, 3221225472 bytes, 6291456 sectors
Units: sectors of 1 * 512 = 512 bytes

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

6 || Disklabel type: gpt

Disk identifier: 289C3DC7-CC6A-489A-9CB5-552D550FDAD3

Device Start End Sectors Size Type
10 || /dev/vdb1 2048 821247 819200 400M Linux LVM

/dev/vdb2 821248 6289407 5468160 2.6G Linux filesystem
\

6. ¥4 t: %% vdb2 23l E 4 Type °

1 ||Command (m for help): t
Partition number (1,2, default 2):

e
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7. 44 L &3 Type %% o

p
Partition type or alias (type L to list all): L
2 1 EFI System C12A7328-F81F-11D2-BA4B-00A0C93EC93B
2 MBR partition scheme 024DEE41-33E7-11D3-9D69-0008C781F39F
4 3 Intel Fast Flash D3BFE2DE-3DAF-11DF-BA40-E3A556D89593
4 BIOS boot 21686148-6449-6E6F-744E-656564454649
L
44 Linux LVM E6D6D379-F507-44C2-A23C-238F2A3DF928
G |
- _J

8. 44 44 : 1¢ A Linux LVM Type °

Partition type or alias (type L to list all): 44
2

Changed type of partition 'Linux filesystem' to 'Linux LVM'.

9. #4 p: A7 ESZE vdb2 # Type & #UR Linux LVM o

1 ||Command (m for help): p

Disk /dev/vdb: 3 GiB, 3221225472 bytes, 6291456 sectors
3 || Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

5| I/0 size (minimum/optimal): 512 bytes / 512 bytes
Disklabel type: gpt

7 || Disk identifier: 289C3DC7-CC6A-489A-9CB5-552D550FDAD3

9 || Device Start End Sectors Size Type
/dev/vdbl 2048 821247 819200 400M Linux LVM

11 /dev/vdb2 821248 6289407 5468160 2.6G Linux LVM
S J

10. 44 wW: EApZIEAIEES o

1 || Command (m for help): w
The partition table has been altered.
3 || Syncing disks.

11. Isblk &8s > & d3 vdb2 o

1 || [root@kvm10 ~]# 1sblk

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINTS
3 || vda 252:0 0 6G O disk
vdal 252:1 0 IM O part
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5 vda2 252:2 0 500M O part /boot
vda3d 252:3 0 4.4G O part
7 vg_kvm10-root 253:0 0 4.3G 0 1lvm /
vg_kvm10-swap 253:1 0 124M O lvm [SWAP]
9 || vdb 252:16 0 3G 0 disk
vdbl 262:17 0 400M O part
11 myvdb-vo 253:2 0 252M O lvm /reports
vdb2 252:18 0 2.6G O part
- /)
26.3 A% PV
1. & pv TH44 -
[root@kvm10 ~]# pv [TAB}{TAB]
2 || pvchange pvcreate pvmove pvresize  pvscan
pvck pvdisplay pvremove pvs

2. pvcreate LA o

p
1 || [root@kvml10 ~]# pvcreate —-help

pvcreate PV ...
5 [ -f|-—force ]

pvcreate — Initialize physical volume(s) for use by LVM

7 Use --longhelp to show all options and advanced commands.

3. pvs & B Rl R A R{E PV °

1 || [root@kvml10 ~]# 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

4. #% /dev/vdb2 E 1 & PV

‘{[root@kvmlo ~]# pvcreate /dev/vdb2
2

Physical volume "/dev/vdb2" successfully created.
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5. pvs A& A L3 /dev/ivdb2 PV » 12 X H VG °

[root@kvm10O ~]1# pvs

2 PV VG Fmt Attr PSize PFree
/dev/vda3 vg_kvml0 lvm2 a-- 4.39g 0

4 /dev/vdbl myvdb lvm2 a-- 396.00m 144.00m
/dev/vdb2 lvm2 --- <2.61lg <2.61g

26.4 A% VG

1. £ vg THH4L -

P
1 || [root@kvml10 ~]# vg
vgcfgbackup vgcreate vgimportclone vgremove
3 || vgcfgrestore vgdisplay vgimportdevices vgrename
vgchange vgexport vgmerge vgs
5 || vgek vgextend vgmknodes vgscan
vgconvert vgimport vgreduce vgsplit
- /

2. VG #8h3LH o

~
[root@kvm10 ~]# vgcreate --help
2 vgcreate - Create a volume group

4 vgcreate VG_new PV ...

6 [ -s|--physicalextentsize Size[m|UNIT] ]

3. vgs &% VG > B AA R{E VG °

[root@kvm10 ~]# vgs

2 VG #PV #LV #SN Attr VSize  VFree
myvdb 1 1 0 wz——n- 396.00m 144.00m
4 vg_kvml0 1 2 0 wz--n- 4.39 0

4. f£ PV /dev/vdb2 L# 5% & vg mnt PE size 2M #) VG °

[root@kvml0 ~]# vgcreate —-physicalextentsize 2M vg_mnt /dev/vdb2
2 Volume group "vg_mnt" successfully created
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5. %A VG H3 vg mnt °

[root@kvm1O ~]1# vgs

2 VG #PV #LV #SN Attr VSize VFree
myvdb 1 1 0 wz-—n- 396.00m 144.00m
4 vg_kvmi0 1 2 0 wz--n- 4.39g 0
vg_mnt 1 0 O wz——n- <2.61lg <2.61g
26.5 A% LV

1. &/ v THIES o

1 || [root@kvm10 ~]# 1lv [TAB] [TAB]

lvchange lvm lvm_import_vdo lvremove
3 || lvconvert lvmconfig lvmpolld lvrename

lvcreate lvmdevices lvmsadc lvresize
5 || lvdisplay lvmdiskscan lvmsar lvs

lvextend 1lvmdump lvreduce lvscan

7 || [root@kvm10 ~]# lvcreate --help
lvcreate - Create a logical volume

Create a linear LV.
11 lvcreate -L|--size Size[m|UNIT] VG

13 [ -1|-—extents Number [PERCENT] ]

15 [ -nl--name String ]

2. £ vg mnt EE 5L E pub K F 12 18 PE # LV o

1 || [xroot@kvml10 ~]# lvcreate --extents 12 --name pub vg_mnt
Logical volume "pub" created.

3. 2% LV &3 pub £ vg_mnt VG A ©

[root@kvm10 ~]# lvs
2 LV VG Attr LSize Pool Origin Dataj, Meta), Move Log
Cpy%Sync Convert
vo myvdb -wi-ao———- 252.00m
4 root vg_kvml0 -wi-ao—--- <4.27g
swap vg_kvml0 -wi-ao-——- 124.00m
6 pub vg mnt -wi-a----- 24.00m
- /

De-Yu Wang CSIE CYUT 213



26.6. AL CHAPTER 26. ## &%

4. f£ vg mnt BHELL B swap * KB 120M 89 LV » #& swap °

[root@kvm10 ~]# lvcreate -L 120M --name swap vg_mnt
2 Logical volume '"swap" created.

5. A& & LV #3 swap £ vg mnt VG A ©

[root@kvm10 ~]# 1lvs
2 LV VG Attr LSize Pool Origin Dataj, Meta), Move Log
Cpy’%Sync Convert
vo myvdb -wi-ao———- 252.00m
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-———- 120.00m
- _J

26.6 #& X1t

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. #& XAt vg_mnt-swap® swap °

[root@kvml0 ~]# mkswap /dev/vg_mnt/swap
2 || Setting up swapspace version 1, size = 120 MiB (125825024 bytes)
no label, UUID=464fbel8-97a2-43c6-a3e9-4278097d0998

26.7 M#EBL L /etc/fstab

1. ZH&BHERIRAF -
(a) R HB% /| — T ZH &R AT AHRK -
(b) X E## 2 (mount points) L85 A S L6 B4k o
(c) PiA mount points £ B —BH X A » REEHHE —K -
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(d) PTA partitions &£ B —BFHZ A » R EH#H—K -
(e) & F# 8, » LJA S T4F B 44 2| mount point (A3 -F B 4k) X9} -

2. Jetc/fstab HA <AL » Mg 52 FM o

1 [Froot@kvmlo ~]# man 5 /etc/fstab J

(a) ##E BRI RZE EH Label

(b) ##& % (mount point)

(c) R ALK

(d) BEAKBHSH

(e) A& EW dump WA 1 0 A7 4 dump ffp > 1, 2 A7 &ilE4T
dump #1F - 1 F&H 20

(f) £ vk fsck B #E 1 0 AL EKRR 1, 2 RERK > 1 HAA 20

26.8 HM#E{ FS

1. # 5 vg_mnt-pub #M#% B 4% (3L#] & /mnt/pub) °

1 {[root@kvmlo ~]# mkdir /mnt/pub J

2. %% Jetc/fstab & K # B #H# R vg_mnt-pub 74 /mnt/pub ° vg_mnt-swap A
swap ° #:kiE3F Jetc/fstab #Me94T > yy A - p B8 L > ARG ZK -

1 || [root@kvm10 ~]# vi /etc/fstab
[root@kvml10 ~]# tail -2 /etc/fstab

3 || /dev/vg_mnt/pub /mnt/pub  vfat defaults
00

/dev/vg_mnt/swap none swap defaults
00

\S

3. LA /etc/fstab BB A B BAE L A& RES KT /etc/fstab > LA AT
systemctl daemon-reload -

2 ||mount: (hint) your fstab has been modified, but systemd still uses

[root@kvm10 ~]# mount -a
the old version; use 'systemctl daemon-reload' to reload.
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4

&Iroot@kvmlo ~]# systemctl daemon-reload

4. BEHIKR Jetc/fstab #HHREAHBIF L A4 > L RAAHFALERTER o

{Iroot@kvmlo ~]# mount -a

5. &% vg_mnt-pub TR # S /mnt/pub > H type & vfat o

1 || [root@kvm10 ~]# df -Th
Filesystem Type Size Used Avail Use), Mounted on
3 || /dev/mapper/vg_kvm10-root xfs 4.3¢ 3.1G 1.2G 73% /
devtmpfs devtmpfs 4.0M 0 4.0M 0% /dev
5 || tmpfs tmpfs 853M 0 853M 0% /dev/shm
tmpfs tmpfs 342M 5.0M 337M 2}, /run
7 || tmpfs tmpfs 1.0M 0 1.0M 0% /run/
credentials/systemd-journald.service
/dev/vda2 xfs 436M 211M 226M 49% /boot
9 || tmpfs tmpfs 1.0M 0 1.0M 0% /run/
credentials/gettyQttyl.service
tmpfs tmpfs 171M 8.0K 171M 1% /run/user/0
11 || /dev/mapper/myvdb-vo extd 231IM 14K 220M 17, /reports
/dev/mapper/vg_mnt-pub vfat 24M 0 24M 0% /mnt/pub
. J
6. % VG vg_mnt 8 PE size £ &4 2K (LBl B 2M) °
'a
[root@kvm10 ~]# vgdisplay vg_mnt
2 —-—— Volume group —--
VG Name vg_mnt
4 System ID
Format 1vm2
6 Metadata Areas 1
Metadata Sequence No 3
8 VG Access read/write
VG Status resizable
10 MAX LV 0
Cur LV 2
12 Open LV 2
Max PV 0
14 Cur PV 1
Act PV 1
16 VG Size <2.61 GiB
PE Size 2.00 MiB
18 Total PE 1334
Alloc PE / Size 72 / 144.00 MiB
20 Free PE / Size 1262 / 2.46 GiB
VG UUID nRn8UJ-TPLK-AQCY-VV5F-tg6N-yx4S-dgigZ1
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. J

7. % LV vg_mnt-pub # LE £ &4 &L (3LB 5 12 18 PE) o

1 || [root@kvm10 ~]# lvdisplay /dev/vg_mnt/pub
--- Logical volume ---
3 LV Path /dev/vg_mnt/pub
LV Name pub
B VG Name vg_mnt
LV UUID w6B3rZ-y4E6-UjS9-h10B-1i9h6-Fv8Q-f2DD6F
7 LV Write Access read/write
LV Creation host, time kvml0.deyu.wang, 2025-12-04 14:36:16 +0800
9 LV Status available
# open 1
11 LV Size 24.00 MiB
Current LE 12
13 Segments 1
Allocation inherit
15 Read ahead sectors auto
- currently set to 8192
17 Block device 253:3
\

26.9 H#E$H Swap

1. £3#% %4 swap » 24 /dev/dm-1 °

1 || [root@kvml10 ~]# swapon --show
NAME TYPE SIZE USED PRIO
3 || /dev/dm-1 partition 124M OB -2

2. AE#H R A Jetc/fstab YR E YT A swap °

1 {iroot@kvmlo ~]# swapon --all J

3. BEAAEEE swap ° £ F /dev/dm-4 #5E LV vg_mnt-swap * K- & 120M o

1 || [root@kvml10 ~]# swapon --show
NAME TYPE SIZE USED PRIO

3| /dev/dm-1 partition 124M OB -2
/dev/dm-4 partition 120M OB -3
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26.10 FTH%Y

1. & kvm10 89528k vdb #3¥ — 2%k » K a4makiEAGL2HREH » type
& Linux LVM -

2. pvcreate #41L3 5269 LVM %’ o

3. E#wALE IVM B EM » 5% Bvg mnt * PE KB 2M 8 VG »
4. fE#HEZvg mt > LK pubs KA 12 18 PE # LV -

5. £#HE L 8vg mnt > FHIE L A swap » KA 48M £y LV °

6. 4% 5% pub LV #% XL & vfat o

7. # % B swap LV #% X4t & swap °

8. ® % A4k /mnt/pub °

9. X E MM A FH# &L & pub & LV # B 4k /mnt/pub °

10. & Tk #2582 % swap #9 LV & swap °
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Chapter 27

Tuned HfEFHX

27.1 WF

1. Tuned £ — BB KGR HFERT > TREZAALERNIFRE L A HHEAE

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

FATH X AFERIE ARG R EEARE -

4. T1£ A tuned-adm ¢4 L L% ZIRFHALF 9384T o

5. &% tuned RAKE » FAMTAR LSS » LB A AEFEMEF o

10

12

14

16

[root@kvm10 ~]# systemctl status tuned.service
tuned.service - Dynamic System Tuning Daemon
Loaded: loaded (/usr/lib/systemd/system/tuned.service; enabled;
preset: en>
Active: active (running) since Thu 2025-12-04 14:09:17 CST; 49min
ago
Invocation: 27dab42f05d443fea76db6505afel4cb
Docs: man:tuned(8)
man:tuned.conf (5)
man : tuned-adm(8)
Main PID: 854 (tuned)
Tasks: 4 (limit: 10698)
Memory: 17.2M (peak: 19.1M)
CPU: 2.116s
CGroup: /system.slice/tuned.service
854 /usr/bin/python3 -Es /usr/sbin/tuned -1 -P

Dec 04 14:09:16 kvm10.deyu.wang systemd[1]: Starting tuned.service -
Dynamic Sy>

Dec 04 14:09:17 kvm10.deyu.wang systemd[1]: Started tuned.service -
Dynamic Sys>
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27.2

. J

tuned-adm #4%

1. tuned-adm #8539 o

11

13

15

17

19

21

23

25

27

29

31

33

35

37

r[root@kvmlO ~]# tuned-adm --help
usage: tuned-adm [-h] [--version] [--debug] [--async] [--timeout TIMEQUT
]
[--loglevel LOGLEVEL]
{list,active,off,profile,profile_info,recommend,verify,
auto_profile,profile_mode,instance_acquire_devices,
get_instances,instance_get_devices}

Manage tuned daemon.

positional arguments:
{list,active,off,profile,profile_info,recommend,verify,auto_profile,

profile_mode,instance_acquire_devices,get_instances,
instance_get_devices}
5 T M 6 B
list list available profiles or plugins (by default
profiles)
7| B AT 89 e B
active show active profile
off switch off all tunings
VI T R 8 B B
profile switch to a given profile, or list available
profiles

if no profile is given

profile_info show information/description of given profile or
current profile if no profile is specified
7| h R BB
recommend recommend profile
verify verify profile
auto_profile enable automatic profile selection mode, switch
to the

recommended profile
profile_mode show current profile selection mode
instance_acquire_devices

acquire devices from other instances and assign

them
to the given instance
get_instances list active instances of a given plugin or all

active
instances if no plugin is specified
instance_get_devices
list devices assigned to a given instance
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39 || options:
-h, —-help show this help message and exit
41 --version, -v show program's version number and exit
--debug, -d show debug messages
43 --async, -a with dbus do not wait on commands completion and
return immediately
45 -—timeout TIMEOUT, -t TIMEOUT
with sync operation use specific timeout instead
of
47 the default 600 second(s)
--loglevel LOGLEVEL, -1 LOGLEVEL
49 level of log messages to capture (one of debug,
info,
warn, error, console, none). Default: console
\. J

27.3 HAXIEERE

1. &3% B ar1& A &9 profile °

[root@kvm10 ~]# tuned-adm active
2 || Current active profile: throughput-performance

2. A ERME A8 profile & virtual-guest °

[root@kvml10 ~]# tuned-adm recommend
2 || virtual-guest

3. # T4k profile 732 3] & 324 49 virtual-guest °

[troot@kvmlo ~]# tuned-adm profile virtual-guest J

4. B&& B Arit A 69 profile &R virtual-guest °

1 || [root@kvm10 ~]# tuned-adm active
Current active profile: virtual-guest
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27.4 FTHRY

1. 11 £79 /usr/lib/tuned B % T &8 & L » £ &% /root/tunedprofiles °

2. &3 tuned B A& TR T HEES - £ 3% /root/tuned-enabled °
3. &%) tuned RFHRA £ T A F » L3 /root/tuned-active °

4. %3 tuned MR B A7 2 A #) profile> it # &£ & 4 & s W A /root/
tuned.active.sh °

5. & # tuned M #F # %k 8 profile: E #H 4 4 F &R W K /root/
tuned.recommend.sh °

6. AFTAZR 4 profile R E M2 & #3469 profile °
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