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㑓㘎ⲃᐪ㟪Ꮃₒẙ௓
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Chapter 1

ᜋ⍮㑓㘎系統

1.1 ང⍮

1. Ἄᚭ㢲⁲ᜋ䨸ⲃᐪ劫䁌ᚭⳞᜋ⍮ẙ௓㑓㘎劫ေଡ଼ᒯᒯᶷᾠᚭ㘎ᰰỿ֋

2. Linux ᜋ⍮㑓㘎劫ᨌᛥᾬዎᚭⳞẙ௓䜕㽽劫㙂䑪ᰰ系統ᷰᑵ֋ంᓵ効⾵⿠๽໦֊
ↇᦢོဓ管理⸐㑓㘎֋

3. ᜋ⍮㑓㘎㏉₿ᰵẙ௓઄ⴣ䑪ᰰⴣ⍮劫系統ᩉ䭭ေଡ଼䐗䑩䒼࿲劫ᱠ㜆䗜㸪㑓㘎֋

4. 系統ᩉ䭭ေଡ଼ᲆ␎ᩤ䑩౥Ỷᰵ⁠὘֋

5. 系統ᩉ䭭ေଡ଼ఔẤᚭⳞᜋ䨸ẙ௓⫂╷劫ᲆ␎䑵㶈⎪ℹᰵ㼿๽֋

6. 㯏Ẵ⍮㑓㘎᱔䪈ற⁶ቦ䅤✘劫ంᓵ効LDAP 㐙䉭ᣢ㯒֊YUM repository ᓕ୭
᥉ற⁶ቦ֊NFS๽ଢ֊NTPⅱῑற⁶ቦ֊ISCSI⾵⿠๽ଢ֊ෞ䔍㐙᎚ DNSற
⁶ቦ֊FTP 䅤✘ં䍬... ㈕ⲃᐪᩉ䭭ℐ㼡ᓰ劫ᱠ㜆ᶷఒ㯏Ẵ⍮೑၃ㄮ⫂╷⸐㑓㘎֋

1.2 系統㼡㼅

1. Linux Ἄᚭ系統㼡㼅

(a) ᛑ㸡ོ Linux 系統֋

(b) Linux ற⁶ቦℐ㼡֋

(c) VNC 䒛㇋↖䫞㟪 KVM 㯏Ẵ⍮֋

2. Linux Ἄᚭ系統ᚻ㸅

2

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


1.3. 㑓㘎系統㸡௓-VIRTUALBOX CHAPTER 1. ᜋ⍮㑓㘎系統

(a) E517 䪄㝞Ἄᛓ効ὟశᚭⳞઁ㾉௶ⳣ֋

(b) ಂ଱䩀䌝⿠効ᶹઁ䩀䌝⿠劫ଡ଼ᚻ㸅ව⿠䥉⍮劫઄䪈㺕୲ௌ㼡ᛉ劫㟓ངᚻ㸅ὡ
䩀䌝⿠劫઄⁮᧵䭤䪄㝞ત⸐⾵⿠֋

(c) LiveCD効ଡ଼ LiveCD ව⿠䥉⍮劫䥉⍮ᨐ࿋ေ௶ⳣ劫ာ῁᱔⁲ẙ௓㟪㼡ᛉ䔟
῁ ᚐ劫䗜὘䥉⍮ᨐ࿋ዌລ࿲ᔶ⫂ᮍ֋

1.3 㑓㘎系統㸡௓-VirtualBox

1. ં䍬 DYW Linux 㑓㘎系統 vdi ⎝劫ં䍬㐙጖෣ႄὡₒᤗဲ㾉ㄒෞ劫㾝⸉ොℹ
⹺֋�
1 [root@dywmsi ~]# unxz crtv8.1.vdi.xz
� �

2. DYW Linux 㑓㘎系統劫Host લ⍮ଡ଼ virsh 管理 VM劫⁫௅⾵䷧ዎ᱔䪈 VM ಂ
ἧ઄၊効

(a) CPU 4 Ↄᩇଡ଼ઁ劫㢲౥⸐㾉઄ⳣෞ䔍㯏Ẵ⍮劫㼡ᛉ 2 Ↄᩇ૖ေଡ଼֋

(b) RAM 8G ଡ଼ઁ劫㢲౥⸐㾉઄ⳣෞ䔍㯏Ẵ⍮劫㼡ᛉ 4G RAM ૖ေଡ଼֋

(c) RHCSA, RHCE 㾝㼡ᛉ 4 Ↄᩇ劫8G RAM ଡ଼ઁ

(d) CPU ửᷚ㯏Ẵོ᲍㶎 (virtualization technology)劫BIOS ᅻⳣ VT֋

3. 㢲㺕௶ⳣෞ䔍㯏Ẵ⍮劫ᩉ䭭౔䀎ᢡᦢ㯏Ẵོ⁲䥉ᅻ劫ಾ㼡ྏො⸐ VM ။ㄱ⤂
crtv8.1劫ຼᎰ㶈ଡ଼ંႯ巙効�
1 [dywang@dywmsi ~]$ VBoxManage modifyvm crtv8.1 --nested-hw-virt on
� �
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1.3. 㑓㘎系統㸡௓-VIRTUALBOX CHAPTER 1. ᜋ⍮㑓㘎系統

4. VirtualBox ὘ᐿ VM�
1 New(Ctrl+N)

Name: 㟓㼁劫ంᓵ crtv8.1
3 Type: Linux

Version: ာ㺕῁ 64-bit ᝋေଡ଼劫ంᓵ Fedora (64-bit)
5 Next >

Memory size
7 8192 MB

Next >
9 Hard disk

Use an existing virtual hard disk file
11 ὘ᐿ㻦ᑪ㒂⸐ crtv8.1.vdi劫ઝ䒰ⳣ䑣ಂ⾵⿠⎝֋

Create
� �
5. 䑵 VirtualBox ℹ⹺ VM crtv8.1 ⸐㼡ᛉ劫system -> Processor -> Enable
Nested VT-x/AMD-V ᩉ䭭῁ᱥཪ劫㙂ઋ઄㜆῁⣇㡉઄㜆ཪ䒰⸐⫂ᮍ֋

6. ௶ⳣ VirtualBox ᰵ෭୍㯏Ẵོᢢ෮劫䔟㺕ᶷఒ VM crtv8.1 䈷ᒪ⸐ CPU ဓ
RAM劫ઋ㺕䥉ᅻᢡᦢ㯏Ẵོ劫ာ㺕䑣઀ಂ㺕┅䒑ລ劫᯶㽕઄⁮⁲�䮡劫෭୍㼡ᛉ
઄ᯰေଡ଼඿ⳣ䭳㼡ಳ֋㢲䑵઄૽ዶ᧧ⴂ䫞劫ေଡ଼ᱥ䥉 Display ⸐ 3D ༑䑩⹺⹺劫
VirtualBox VM 㼡ᛉ (Settings) ဌ㘻ಳᓵં効
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1.4. 㑓㘎系統㸡௓-RAW IMAGE CHAPTER 1. ᜋ⍮㑓㘎系統

7. ⤂ Ὗ శ VirtualBox ௶ ⳣ劫 ᦎ 䀲 ં 䍬 䧬 ༑ ᓕ ୭ Ora-
cle_VM_VirtualBox_Extension_Pack-6.1.30.vbox-extpack劫 ỹ ລ ௗ ⸐
VirtualBox ⹠䛯ત劫ઝὡ VirtualBox 䒰ᇁત༑ො䧬༑ CD image֋�

Devices --> Insert Guest Additions CD image...
� �
8. 䥉ᅻ DYW Linux ᨐ劫㢲㯏Ẵ⍮╌ᚻ㸅劫㾝඿ rebuild ᚻ㸅㯏Ẵ⍮劫㑓㘎ᨐ
ာ䪈㺕 revert 䒼࿲劫઄ⳣค㺕䗜὘ rebuild劫rebuild 㺕ᨢᚭⅱ server ં䍬
image劫㺕㢂䍧ᒦῑ䥑֋

1.4 㑓㘎系統㸡௓-Raw Image

1. ં䍬 DYW Linux 㑓㘎系統 image ⎝劫ᰵⳬ VDI ⎝䎣᷁ↇᦢ劫ં䍬㐙጖෣ႄ
ὡₒᤗဲ㾉ㄒෞ劫㾝⸉ොℹ⹺֋

2. ં䍬⸐ image ⎝῁ xz ᑪ㒂⎝劫඿ⳣ unxz 㻦ᑪ㒂劫windows ေⳣ winzip 㻦
ᑪ㒂֋�
1 [root@dywmsi ~]# unxz crtv8.1.img.xz
� �

3. DYW Linux 㑓㘎系統劫Host લ⍮ଡ଼ virsh 管理 VM劫⁫௅⾵䷧ዎ᱔䪈 VM ಂ
ἧ઄၊効

(a) CPU 4 Ↄᩇଡ଼ઁ劫㢲౥⸐㾉઄ⳣෞ䔍㯏Ẵ⍮劫㼡ᛉ 2 Ↄᩇ૖ေଡ଼֋

(b) RAM 8G ଡ଼ઁ劫㢲౥⸐㾉઄ⳣෞ䔍㯏Ẵ⍮劫㼡ᛉ 4G RAM ૖ေଡ଼֋
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1.5. NAT 㼡㼅 CHAPTER 1. ᜋ⍮㑓㘎系統

(c) RHCSA, RHCE 㾝㼡ᛉ 4 Ↄᩇ劫8G RAM ଡ଼ઁ

(d) CPU ửᷚ㯏Ẵོ᲍㶎 (virtualization technology)劫BIOS ᅻⳣ VT֋

4. ᜦ image ⎝ dd ᜐລ 32G ଡ଼ઁ⾵⿠ᰵ䩀䌝⿠劫෭ત /dev/sdX ῁ᬁ㺕ᜐො⸐⾵
⿠ᰵ䩀䌝⿠֋�
1 [root@dywmsi ~]# dd if=crtv8.1.img of=/dev/sdX bs=100M
� �

5. /dev/sdX ἣ䮛⾵⿠⸐䅤ὄ⁮㷗㺚㩩劫㾝⿹㽬㺕ᜐො⸐⾵⿠⥠㽽คᴃ Enter Ꮀ
㶈֋

6. dd ᚽᰰᨐଡ଼ /dev/sdX 䥉⍮֋

7. 䥉ᅻ DYW Linux ᨐ劫㢲㯏Ẵ⍮╌ᚻ㸅劫㾝඿ rebuild ᚻ㸅㯏Ẵ⍮劫㑓㘎ᨐ
ာ䪈㺕 revert 䒼࿲劫઄ⳣค㺕䗜὘ rebuild劫rebuild 㺕ᨢᚭⅱ server ં䍬
image劫㺕㢂䍧ᒦῑ䥑֋

1.5 NAT 㼡㼅

1. NAT ℐ㼡効䪄㝞Ἄᛓ㐙䉭㼡㖴֊管ᶐᚭⳞઁ㾉ઁ㐙֋

2. ጃ Linux劫੷㶈Ⴏ巙࿋ေᚽᰰ㼡ᛉ劺ጃ Windows劫Honda 㘹ᣞଝᤏᩗẀᜐᲆ
␎⎝֋ᶐຫὟᦢ効

3. ୲ௌ㼡ᛉ⸑઄管ᶐ㘹ᣞ⍮劫㘹ᣞ⍮ေ㟓ⳬઁ㐙֋

4. ᚭⳞ⍮ઁ㐙Ὗᦢ効

(a) 㟓ⳬઁ㐙

(b) ઄㜆ઁ㐙

(c) 䧸ຫာ㜆ઁᚭෞ㐙

(d) 䧸ຫာ㜆ઁΩ੷㐙ㆸ

(e) 䧸ຫာ㜆ઁ֔ఔ㘹ᣞ㼡ᛉ֕⸐䔍๽㐙ㆸ

(f) ာ⁲Ω੷ᚭⳞ⍮ေ㟓ⳬઁ㐙

5. ઄管㘹ᣞ೑୲ௌ㐙䉭㼡ᛉ劫ં㾉ᨐ系統㟓ང᫆ᨭᰰ᱔⁲䪄㝞⸑ေ㟓ⳬઁ㐙劫ଡ଼䒷
හዎ㘹ᣞᩖ૽ᨭ࿲劫㙂᧵䭤ં㉵ઁ㾉⸐㘹ᣞ֋
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1.6. 㯏Ẵ⍮管理ⴂ䫞 CHAPTER 1. ᜋ⍮㑓㘎系統

1.6 㯏Ẵ⍮管理ⴂ䫞

1. 㼡㼅㯏Ẵ⍮管理 GUI ㄒᦢ劫ὟశᚭⳞ管理㯏Ẵ⍮֋ㄒᦢ཯ၨ㯏Ẵ⍮䗜ᚻ㸅֊䒼
࿲֊䗜὘ᅻངဓ㎾㇋ⴂ䫞㈕ዊಂ༐㜆֋

(a) Rebuild KVM効䗜὘ᚻ㸅 KVM 㯏Ẵ⍮劫㎆ 10 ᤢ๽䟪֋

(b) Revert KVM効䒼࿲ KVM 㯏Ẵ⍮劫㎆ᤢラ䟪ລᤢ๽䟪劫㾝㙆ᩇ㈕ద劫઄
㺕ጃ䒼࿲䒋ㄒᴃ管理ⴂ䫞⸐෭୍༐㜆劫ଡ଼හ䑪ᰰ㯏Ẵ⍮ᷰᑵ֋

(c) Reboot KVM効䗜὘ᅻང KVM 㯏Ẵ⍮֋

(d) KVM Console効ᱥ䥉 KVM 㯏Ẵ⍮㎾㇋ⴚ䫞֋

2. 系統↖䫞ત兣㡉㛛ῷ㺥ㆄ⤂ KVM 㯏Ẵ⍮ẙ௓ⴂ䫞֋࿲ᔶ KVM 㯏Ẵ⍮લ⍮။ㄱ
⤂ 111111劫ዎ᢯㑓㘎䒋劫લ⍮૖᢯㷗㼡ᛉᰰ kvm8劫兮ẗ Revert KVM劫ᤢ
ラᨐᝋေ䒼࿲ዌ࿲ᔶ⫂ᮍ䗜὘㑓㘎֋

3. ጃ㎾㇋⍮ଡ଼ᴁ巙 virt-view ⹦ᶏ䥉ᅻ㯏Ẵ⍮劫๱⯡䜕㽽㼆᫓֋�
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 7



1.7. 㯏Ẵ⍮管理ⴂ䫞 V2 CHAPTER 1. ᜋ⍮㑓㘎系統


� �
4. ඿⎪ℹ Xwindow 㽬䀎䁅ἧ $XAUTHORITY ᚐ઄ᚐጃ劾�

[dywang@dywH ~]$ echo $XAUTHORITY
� �
5. 䁅ἧ XAUTHORITY ઄ᚐጃ劫ᩉ䭭඿㼡ᛉ XAUTHORITY=~/.Xauthority ᨐค௶ⳣ
sudo ᅻང㯏Ẵ⍮劫ᱠ㜆⑄ᣦᅻང֋�

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

1.7 㯏Ẵ⍮管理ⴂ䫞 V2

1. 㼡㼅㯏Ẵ⍮管理 GUI ㄒᦢ劫ὟశᚭⳞ管理㯏Ẵ⍮֋ㄒᦢ཯ၨ㯏Ẵ⍮䗜ᚻ㸅֊䒼
࿲֊䗜὘ᅻང֊㎾㇋ⴂ䫞֊ᅻⳣᜋ䷧ USB 䩀䌝⿠֊㻦䨇ᜋ䷧ USB 䩀䌝⿠⸐௶
ⳣ㈕෤ಂ༐㜆֋

(a) Rebuild KVM効䗜὘ᚻ㸅 KVM 㯏Ẵ⍮劫⹦ᶏં䍬 qcow2 ᾵െ⎝劫ⳠⳞ
㯏Ẵ⍮劫ⅱෞ㐙䉭㎆ 1 ๽ᒦ䟪֋

(b) Revert KVM効䒼࿲ KVM 㯏Ẵ⍮劫㎆ᤢラ䟪ລᤢ๽䟪劫㾝㙆ᩇ㈕ద劫઄
㺕ጃ䒼࿲䒋ㄒᴃ管理ⴂ䫞⸐෭୍༐㜆劫ଡ଼හ䑪ᰰ㯏Ẵ⍮ᷰᑵ֋

(c) Reboot KVM効䗜὘ᅻང KVM 㯏Ẵ⍮֋

(d) KVM Console効ᱥ䥉 KVM 㯏Ẵ⍮㎾㇋ⴚ䫞֋

(e) Attach USB効ᶹઁ USB 䩀䌝⿠劫ᴃં⑅ᴃ䘝劫KVM 㯏Ẵ⍮ᅻངᜋ䷧
USB 䩀䌝⿠֋

(f) Detach USB効KVM 㯏Ẵ⍮㻦䨇ᜋ䷧ USB 䩀䌝⿠⸐௶ⳣ֋

De-Yu Wang CSIE CYUT 8



1.8. 系統管理㟪㼿๽ CHAPTER 1. ᜋ⍮㑓㘎系統

1.8 系統管理㟪㼿๽

1. 系統管理㝩ₒㄒᦢ㟓ངᵰ⻧⹠ແ䥉⍮⸐䪄㝞劫䒰ẕ㺕䑵㶈⸐ᢢ௓劫䎕ොᛯ⿻ᨐ࿋
ေ㟓ངᚽᰰ֋�
1 [root@dywH ~]# e517sshpass.sh

myip=104
3 hosts=103,105

q(quit) iscsi halt reboot c(clear) l(lvm) rhcsa rhce
5 > t(mounttest) k(kvmreboot) v(kvmrevert) s(servicerestart)

> vi1 c1 lpvar c999 sh999 hp(hostpatch)? c999
7 keyin remote host root password:
� �

2. 䭳㼡ᢢ௓䭪⹠効

(a) q(quit)効䑎๱劫⥠ང௓֋

(b) iscsi効ᚭⳞ⍮ ISCSI ⾵⿠๽ଢℐ㼡֋

(c) halt効ᚭⳞ⍮䦌⍮֋

(d) reboot効ᚭⳞ⍮䗜὘ᅻང֋

(e) c(clear)効⸉ොᚭⳞ⍮ᨐ⚠䨇䔍๽䅤ὄ劫⑅䔍๽౔ⴋ౥Ỷ᧎᪗劫⹠ແො௓⤂
䧸ຫᚭⳞ⍮ଉ⹪⸉ොૂ䧸ຫ劫ଡ଼䧜୚௓㈟ᬚ╷֋

(f) l(lvm)効⾵⿠๽໦֊ↇᦢོ֊㟓ངᶅ䍬㼿๽֋

(g) rhcsa効RHCSA 㘻⦞㑓㘎㒑㼿๽֋

(h) rhce効RHCE 㘻⦞㑓㘎㒑㼿๽֋

(i) t(mounttest)効⛀㽋ᚭⳞ⍮῁ၣ⁲ᶅ䍬䩀䌝⿠ᰵව⿠֋

(j) k(kvmreboot)効ᚭⳞ⍮ KVM 㯏Ẵ⍮䗜὘ᅻང֋

(k) v(kvmrevert)効ᚭⳞ⍮ KVM 㯏Ẵ⍮䒼࿲֋

(l) s(servicerestart)効ᅻངᚭⳞ⍮લ⍮⁶཈֋

(m) vi1効vi 㑉䎍ቦᜋ⍮㑓㘎㼿๽֋

(n) c1効C 㽹㻿ㇻ੷ửㄒᦢ㑓㘎㼿๽֋

(o) lpvar効shell 䁅ἧ䁅ོ㑓㘎㼿๽֋

(p) c999効C 㽹㻿ㄒᦢᜋ⍮㑓㘎㼿๽֋

(q) sh999効Shell script ㄒᦢ㑓㘎㼿๽֋

(r) hp(hostpatch)効ᚭⳞ⍮㐙䉭౥⑄ᨐ䗜὘ᅻང㐙䉭֋

3. 䒛䉜Ἄᚭ劫ጃᛢ㑓㘎劫㟓᢮㼿๽ઁപ効
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1.8. 系統管理㟪㼿๽ CHAPTER 1. ᜋ⍮㑓㘎系統

(a) ⸉ොₒᤗဲ劫ં䍬㼿๽㝩ₒဓဌἧ⎝劫ଡ଼֔䅤ὄ᥉֕ㇻ੷␎㼿๽⤂ం֋

(b) ๾᷁䌝๽⤂ root劫root ᛯ⿻ጃᤗဲ䔍㧫ↇ劫㾝⸉ො֋�
1 [dywang@deyu ~]$ su -

Password:
3 [root@deyu ~]#
� �

(c) ๾᷁ᢢ௓⹠䛯ລ㼿๽ㄒᦢ⸐ં䍬⹠䛯劫ⳣ⡰㻂ቦં䍬䭳㼡῁ỹጃᛢ⹠䛯⸐
Downloads֋�
1 [root@deyu ~]# cd /home/dywang/Downloads
� �

(d) ં䍬⸐㼿๽ㄒᦢ╌⁲ေᎰ㶈⸐⏺䧸劫඿ᐿ༑㼿๽ㄒᦢ mariadbeval1.sh.x
ေᎰ㶈᝿᪗劫௶㼿๽㝩ₒ mariadbeval1.sh.x ᰰ⤂ေᎰ㶈⎝֋�
1 [root@deyu Downloads]# chmod +x mariadbeval1.sh.x
� �

(e) ℹ⹺⹠ແ⁲෠ಂ⎝→劫㼿๽ㄒᦢ⤂ mariadbeval1.sh.x劫ဌἧ⎝⤂ mari-
adbpara1.sh֋�
1 [root@deyu Downloads]# ll

-rwxrwxr-x. 1 root root 58656 May 21 13:29 mariadbeval1.sh.x
� �
(f) Ꮀ㶈㼿๽㝩ₒ mariadbeval1.sh.x�

[root@deyu Downloads]# ./mariadbeval1.sh.x
2 20210521-13:46:36

./mariadbeval1.sh.x
4 163.17.10.123

kvm=kvm19
6 163.17.10.123 10927000 ⭵ᒯႁ

mariadbpara1.sh
8 mariadbeval1.sh.x_kvm19_1.mysqlversion:0

mariadbeval1.sh.x_kvm19_2.mariadb_enabled:0
10 mariadbeval1.sh.x_kvm19_3.mariadb_active:0

mariadbeval1.sh.x_kvm19_4.rootpw:0
� �
(g) ᓵ⃶㼿๽ဌἧ⎝઄ጃ၊⹠䛯劫㼿๽㝩ₒ mariadbeval1.sh.x ⥠▊Ꮀ㶈֋�

1 [root@deyu Downloads]# mv mariadbpara1.sh /tmp/
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1.9. 系統㼪ก–ઁ㾉ແ඿⿹ᛉ઀୭ଂ CHAPTER 1. ᜋ⍮㑓㘎系統

[root@deyu Downloads]# ./mariadbeval1.sh
3 20210521-13:48:51

./mariadbeval1.sh
5 163.17.10.123

kvm=kvm19
7 163.17.10.123 10927000 ⭵ᒯႁ

ls: cannot access mariadbpara1: No such file or directory
9 NO mariadbpara1 file
� �

1.9 系統㼪ก–ઁ㾉ແ඿⿹ᛉ઀୭ଂ

1. E517 䪄㝞Ἄᛓ

(a) E517 Ἄᛓ௄㖴劫䫜ㆄ⤂ㇻ੷ᵿ劫⿹㽬㟓᢮䪄㝞௄㖴⤂?-?֋ంᓵ効1-1֋

(b) ጃற⁶ቦ (૖ᝋ῁䥉⍮䑵ොዶ᧧ⴂ䫞ત⁲㯏Ẵ⍮管理ⴂ䫞⸐䑣ဲલ⍮)劫઄
῁㯏Ẵ⍮劫⿹㽬㟓᢮⸐䪄㝞 IP֋ଡ଼ંంᚉ⤂ 192.168.1.140劫IP ᝖ἧ⤂
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) ጃற⁶ቦ deyu.wang લ⍮੷㠉ᣢ㯒 dywang ᛢ⹠䛯劫ⳠⳞᚭ㯒ᔾ။⎝
sid劫⎝→䅤㼆ↇᦢ⤂֔䪄㝞௄㖴 IP ᝖ἧᚭ㯒ᔾ။ 劫֕⒚੷⏶௄ત䥑ଡ଼੷ಂ

ㅩↇ䨲䥉֋ଡ଼ંంᚉ䪄㝞௄㖴 1-11֊IP ᝖ἧ 199֊ᚭ㯒 123456劫ᔾ။
⭵ᒯႁ֋�
1 [dywang@deyu ~]$ echo '1-11 199 123456 ⭵ᒯႁ' > ~/sid

[dywang@deyu ~]$ cat ~/sid
3 1-11 199 123456 ⭵ᒯႁ
� �

2. ጃᛢ㑓㘎

(a) ℹ㽉㑓㘎系統ᜬᒣ public ip�
1 [dywang@deyu ~]$ curl ifconfig.me

163.17.10.123[dywang@deyu ~]$
� �
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1.10. 㯏Ẵ⍮㼡ᛉ CHAPTER 1. ᜋ⍮㑓㘎系統

(b) ᜦ ip ᚭ㯒ᔾ။ᜐො dywang ᛢ⹠䛯⸐ sid ⎝劫ᓵં㉷ం効�
[dywang@deyu ~]$ echo '163.17.10.123 10827000 ⭵ᒯႁ' > sid
� �

(c) ℹ⹺ sid劫ip ᚭ㯒ᔾ။཈ᩉ⑄⿹劫ଡ଼හ㼿๽䜕㽽ᰵ⥠▊ྏොᰰ㒒֋�
1 [dywang@deyu ~]$ cat sid

163.17.10.123 10827000 ⭵ᒯႁ
� �

1.10 㯏Ẵ⍮㼡ᛉ

1. ற⁶ቦ(૖ᝋ῁䥉⍮䑵ොዶ᧧ⴂ䫞ત⁲㯏Ẵ⍮管理ⴂ䫞⸐䑣ဲલ⍮)劫઄⿹ᛉ⸐
㽔劫඿⹺Ⴏ巙ຍᶷだㇵ㯒῁઄῁ [dywang@deyu ~]$劫ᰵ῁ ifcon೰g ℹ⹠ແ᱔ጃ
લ⍮⸐ IP効

(a) Server લ⍮⁲෠ಂ။ㄱ deyu.wang ဓ server.deyu.wang

(b) Server 㟪㯏Ẵ⍮㐙᎚ deyu.wang劫௶ⳣ㐙⒅ 192.168.122.0/24֋

(c) Server IP ⤂ 192.168.122.1劫㯏Ẵ⍮ IP ⤂ 192.168.122.X 劫෭ત X
ఔ䮡⹠㺕┅㼡ᛉ֋

2. 㯏Ẵ⍮ⲃᐪ㾃ᾧ効

(a) 㯏Ẵ⍮લ⍮။ㄱ kvmX.deyu.wang IP 192.168.122.X劫X ⤂㯏Ẵ⍮㑉
㯒劫ంᓵ 5 ᰵ 7֋

(b) 㯏Ẵ⍮ root ᛯ⿻⥠▊လᨛ劫統੷䗜὘㼡ᛉ⤂ 123qwe֋

(c) RHCE 㑓㘎ⲃᐪᐿ༑
㐙᎚ my111.wang劫௶ⳣ㐙⒅ 192.168.111.0/24劫
server લ⍮ᐿ༑⑅㐙᎚ IP 192.168.111.1֋

(d) 㯏Ẵ⍮㐙䉭㼡ᛉ効�
IP Address: 192.168.122.X

2 Netmask: 255.255.255.0
Gateway: 192.168.122.1

4 Name server: 192.168.122.1
� �
(e) RHCSA/RHCE 6,7 repositority ᓕ୭᥉㐙጖効

http://dywang.csie.cyut.edu.tw/centos7.
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1.11. 系統ற⁶ቦ管理 CHAPTER 1. ᜋ⍮㑓㘎系統

(f) RHCSA 8 repositority ᓕ୭᥉㐙጖効

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: 㐙䉭ં䍬Ↄᩇ RPM ⎝
http://dywang.csie.cyut.edu.tw/kernel/centos7.

(h) LDAP server 㼡ᛉ効

i. 系統 deyu.wang
ii. base DN ⤂ dc=deyu,dc=wang
iii. 䀎⁣ ftp://deyu.wang/pub/cacert.pem.

1.11 系統ற⁶ቦ管理

1. ௶ⳣ㯏Ẵ⍮㑓㘎ῑ劫ற⁶ቦ (૖ᝋ῁䥉⍮䑵ොዶ᧧ⴂ䫞ત⁲㯏Ẵ⍮管理ⴂ䫞⸐䑣
ဲલ⍮) ᩉ䭭⑄ᣦ䒈௓劫ၣຼ⁲଒䵵䀎⥠▊䑵㶈֋

2. 㑓㘎ⳣລ⸐ server 䔟᢯ᜐᰰ㝩ₒ劫ᓵ⃶䒈௓⁲ᅰ䮡劫ေଡ଼Ꮀ㶈㝩ₒ䗜ᅻ֋

1.11.1 DNS server

(a) ᓵ⃶⿹ᛉௗ⸐㑓㘎㯏Ẵ⍮ DNS 㼡ᛉ╌ᅰ䮡劫஽ ssh ࿒⥠▊௶ⳣલ⍮။ㄱ
䑭㐼ລ㯏Ẵ⍮劫ေଡ଼ጃ server ⍮௶ⳣ host Ⴏ巙⹺῁ၣေଡ଼ℹລ㯏Ẵ⍮⸐
IP劾

(b) ╌⁲ DNS server ေℹ֋�
[dywang@deyu ~]$ host kvm7.deyu.wang

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

(c) ጃ DNS server ℹ઄ລ kvm7.deyu.wang ⸐ IP֋�
1 [dywang@deyu ~]$ host kvm7.deyu.wang

Host kvm7.deyu.wang not found: 3(NXDOMAIN)
� �
(d) ጃற⁶ቦ deyu.wang લ⍮๾᷁ᰰ root 䌝୴֋
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1.11. 系統ற⁶ቦ管理 CHAPTER 1. ᜋ⍮㑓㘎系統

�
[dywang@deyu ~]$ su -

2 Password: 123123
[root@deyu ~]#
� �

(e) Ꮀ㶈 setdnsmasq.sh 㝩ₒ䗜ᅻ dnsmasq DNS ⁶཈֋�
1 [root@deyu ~]# setdnsmasq.sh restart
� �

(f) ค௶ⳣ hostℹ㽉 kvm7.deyu.wang劫᢯ေℹລ෭ IP⤂ 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) ᓵ⃶Ꮀ㶈 setdnsmasq.sh 㝩ₒ䗜ᅻ dnsmasq DNS ⁶཈ₐ㜆㻦┶ᅰ䮡劫
䒼ေଡ଼௶ⳣ setdns.sh 㝩ₒᅻང named DNS ⁶཈֋�
1 [root@deyu ~]# setdns.sh restart
� �

1.11.2 LDAP server

(a) ᓵ⃶⿹㽬ௗ⸐㯏Ẵ⍮ LDAP 㼡ᛉ╌ᅰ䮡劫஽䒼῁⥠▊ଡ଼ ldapuser1 ⸉ො֋
ጃற⁶ቦ deyu.wang લ⍮ (઄῁ௗ⸐㑓㘎㯏Ẵ⍮)劫඿๾᷁ᰰ root 䌝୴֋�
1 [dywang@deyu ~]$ su -

Password: 123123
3 [root@deyu ~]#
� �

(b) ጃற⁶ቦᎰ㶈 setldap1.sh restart 䗜὘ⳠⳞ LDAP ᯇ䀎֋ዎ⤂ᯇ䀎῁὘
ⳠⳞ⸐劫᱔ଡ଼㯏Ẵ⍮ᩉ䭭ค䗜὘Ꮀ㶈㽬䀎㼡ᛉ⁠὘֋�
1 [root@deyu ~]# setldap1.sh restart
� �
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1.11. 系統ற⁶ቦ管理 CHAPTER 1. ᜋ⍮㑓㘎系統

1.11.3 NFS server

(a) 㯏Ẵ⍮㼡ᛉ㟓ངᶅ䍬ᩉ䭭ℹᨛລ server ⁲๽ଢ⹠䛯劫server ⸐ NFS ઄
െ LDAP ⁲ᯇ䀎䒋₆ᅰ䮡劫᱔ଡ଼੷㠉䔟઄䪈㺕䗜ᅻ劫஽ᓵ⃶㺕䗜ᅻ NFS
server劫඿ጃற⁶ቦ deyu.wang લ⍮๾᷁ᰰ root 䌝୴֋�
1 [dywang@deyu ~]$ su -

Password: 123123
3 [root@deyu ~]#
� �

(b) Ꮀ㶈 setnfs.sh 㝩ₒ䗜὘ᅻང֋�
1 [root@deyu ~]# setnfs.sh restart
� �
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Chapter 2

Linux ᚻ㸅㟪䥉䦌⍮

2.1 㽬䀝⾵䷧

1. Linux ေửᷚ⸐⾵䷧䍧 Window ᜰ֋

2. ᒱ὘ᰵᒱ㟭ေ㜆⥠▊ửᷚ劫ေઁ㐙ℹ㽉֋Mandriva (㟭။ Mandrake ) ửᷚૂ
⾵䷧ေઁંຍ㐙ㆸ効

http://www.mandriva.com/en/hardware/

3. ⾵䷧効

(a) CPU

(b) RAM

(c) Hard Disk

(d) 䮾だቦ

(e) 㐙䉭ྻ

(f) ව⿠֊䍇⿠

(g) 䝔⹘֊❓冨

4. ⾵䷧୚㯒
㸅㖴 㸅㖴ጃ Linux ෞ⸐୚㯒
IDE ⾵⿠ /dev/hd[a-d]
SCSI ⾵⿠ဓ USB 䩀䌝⿠ /dev/sd[a-p]
CDROM /dev/cdrom
䍇⿠⍮ /dev/fd[0-1]
࿈㶟⍮ /dev/lp[0-2]
❓冨 /dev/mouse, /dev/psaux
㐙䉭ྻ /dev/ethn[n=0,1,...]

16
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2.2. લ⍮ⳣ䑟㟪⾵⿠㺠໶ CHAPTER 2. LINUX ᚻ㸅㟪䥉䦌⍮

5. IDE ⾵⿠ጃ Linux ત⸐⿽⿠୚㯒
IDE/Jumper Master Slave
IDE 1 (Primary) /dev/hda /dev/hdb
IDE 2 (Secondary) /dev/hdc /dev/hdd

2.2 લ⍮ⳣ䑟㟪⾵⿠㺠໶

1. ⾵⿠๽໦ແ㺠໶効

(a) ⾵䷧䕧ഐ⸐䒰ẕ֋

(b) લ⍮⁶཈䭪⹠効

i. Linux 㟪 Window ෨ᚐ: LILO 㟪 Grub;
ii. NAT(Network Address Transfer);
iii. SAMBA;
iv. Mail;
v. Web;
vi. DHCP ( Dynamic Host Con೰guration Protocol );
vii. Proxy;
viii. FTP;
ix. DNS.

(c) 䒰ẕ䥉⍮管理ㄒᦢ ( LILO ᰵ GRUB )֋

(d) ఔ⦞⁶཈䭪⹠劫䒰ẕ᱔䪈ᓕ୭֋

2. લ⍮⾵⿠๽໦

(a) Linux ⒚ಂ⹠䛯ᚐỹ઄၊ⳣ䑟⸐⎝→劫ጃ䒼╌⿹ᛉલ⍮ⳣ䑟ῑော๾໦
/
/home
swap

(b) 䑵䨬௶ⳣ㘽ေ㺠໶⤂効

i. ੷㠉ಂ଱௶ⳣ↖⍮
/
/boot
/usr
/var
/home
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2.3. 㽬䀝⾵⿠ CHAPTER 2. LINUX ᚻ㸅㟪䥉䦌⍮

/backup
swap

ii. Mial server
/
/boot
/usr
/var
/var/spool (mail ỹጃ /var/spool/mail)
/home
/backup
swap

iii. Web server
/
/boot
/usr
/var
/home (༑ᒯㅩ䥑)
/backup
swap

(c) ᶅ䍬⹠䛯ૂㅩ䥑劫㟪લ⍮ⳣ䑟⁲䦌֋ంᓵ効㺠໶⤂ Mail server ຼ /var/
spool ㅩ䥑㺕ᒯ֋

2.3 㽬䀝⾵⿠

1. ⾵⿠⋭䑪効

⿽䮋 (Head) ⾵⿠䀽ᜐ֋

⿽䌶 (Track) ⿽䮋ዠᛉ劫⾵⿠䎣੷ዬ֋

⿽⅄ (Cylinder) ᒦಂ⾵⿠⹘၊ྩᨕૂ⿽䌶㒑Ⴜ֋
⿽ྟ (sector) ⾵⿠⁫ᜮඩᚐ⩶理䗞劫㎆ 512bytes֋
⾵⿠⸐ඩᚐ䗞 ⿽⅄ x ⿽⿩ x ⿽ྟ x 512bytes֋
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2.3. 㽬䀝⾵⿠ CHAPTER 2. LINUX ᚻ㸅㟪䥉䦌⍮

2. ⾵⿠๽໦⹪䦌။㽅効

(a) લ㺕䥉⍮⿽ྟ MBR (Master Boot Recorder)効㼑䛯䥉⍮管理ㄒᦢဓ⿽
⿠๽໦㶟֋

(b) ⿽⿠๽໦㶟 (partition table)効Primary+Extended ာ㜆⁲ዊಂ๽໦㎂
䛯劫ઋ Extended ⁫ᒦာ㜆੷ಂ֋⾵⿠๽໦㶟㟪䅤ὄඩᚐྟだ᭞ዶ効

ᜋ䷧䅤ὄỹ㖴ྟ

?

?

?

MBR
partition table

MBR
partition table

MBR
partition table

Primary
/dev/hda1

Primary
/dev/hda2

Primary
/dev/hda3

Logical
/dev/hda5

Logical
/dev/hda6

Logical
/dev/hda7

Primary
/dev/hda1

Logical
/dev/hda5

Logical
/dev/hda6

Logical
/dev/hda7

Logical
/dev/hda8

Logical
/dev/hda9

-

-

�

�

Extended
/dev/hda4

Extended
/dev/hda2

(c) ๽໦⌗ (partition)効ᨢ n1 ລ n2 ⿽⅄劫ỽ⿽⅄⤂๽໦ૂ⁫ᜮᇁ௄֋
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2.4. ⸉ො系統 CHAPTER 2. LINUX ᚻ㸅㟪䥉䦌⍮

(d) ⎝→系統効⒚ಂ๽໦⌗࿋῁੷ಂ⎝→系統 (೰le system)֋

3. ଡ଼ᴁ巙 df ℹ⹺⾵⿠๽໦ဓᶅ䍬⫂╷効�
1 [root@mdk-dyw dywang]# df

Filesystem Size Used Avail Use% Mounted on
3 /dev/hda1 5.8G 2.9G 2.6G 53% /

/dev/hda6 68G 33G 35G 49% /home
� �
㼪効/dev/hda5 ๽໦㏚ swap ₐ䮾だ֋

4. 䮾だ⾵⿠ /dev/hda ๽໦⫂╷効�
[root@mdk-dyw dywang]# fdisk -l /dev/hda

2 Disk /dev/hda: 40.0 GB, 40020664320 bytes
255 heads, 63 sectors/track, 4865 cylinders

4 Units = cylinders of 16065 * 512 = 8225280 bytes

6 Device Boot Start End Blocks Id System
/dev/hda1 * 1 764 6136798+ 83 Linux

8 /dev/hda2 765 4865 32941282+ 5 Extended
/dev/hda5 765 904 1124518+ 82 Linux swap

10 /dev/hda6 905 4865 31816701 83 Linux
� �

2.4 ⸉ො系統

1. ⸉ොὟᦢ効ዶ᧧⌸ᦢဓἶᚏ⌸ᦢ֋

2. ⌸ᦢ๾᷁

(a) Ctrl + Alt + [F1] ~ [F6]効ἶᚏⴂ䫞⸉ො tty1 ~ tty6 ㎾㇋⍮֋

(b) Ctrl + Alt + [F7]効ዶ᧧ⴂ䫞↖䫞֋

(c) ౥Ỷ /etc/inittab ေଡ଼Ỷ䁅䭳㼡ᅻང䑵ො X window ᰵ㘽῁㎖ἶᚏⴂ䫞ⲃ
ᐪ֋䭳㼡ᅻང⸐ X Window (Run level ㈕㎜⤂ 5) Ỷ⤂ᅻང㎖ἶᚏⴂ䫞
(Run level ㈕㎜⤂ 3)֋�

[root@dywOffice ~]# head -n 18 /etc/inittab | tail -n 10
2 # Default runlevel. The runlevels used by Mandriva Linux are:

# 0 - halt (Do NOT set initdefault to this)
4 # 1 - Single user mode

# 2 - Multiuser, without NFS (The same as 3, if you do not have
networking)

6 # 3 - Full multiuser mode
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# 4 - unused
8 # 5 - X11

# 6 - reboot (Do NOT set initdefault to this)
10 #

id:3:initdefault:
� �

2.5 ἶᚏⴂ䫞⸉ො

1. ἶᚏⴂ䫞䮾だෞᛥ�
1 Mandriva Linux release 2007.0 (Official) for i586

Kernel 2.6.17-5mdv on a Dual-processor i686 / tty2
3 dywOffice login: dywang

Passwd:
5 Last login: Wed Dec 19 14:53:35 on tty2

[dywang@dywOffice ~]$
� �

(a) ㇻ੷㶈䮾だ Linux distribution 㟪⩛ₒ֋

(b) ㇻଃ㶈䮾だ Linux Ↄᩇ⩛ₒဓ⾵䷧㈕㎜ (i686)֋

(c) ㇻ઀㶈䮾だલ။ㄱ֋

(d) ແଃ㶈ෞᛥ௽㟓 /etc/issue֋

2. login (⸉ො)

(a) ㇵ㯒 ~ ୚㶟֖௶ⳣ㘽⸐ᛢ⹠䛯 ֋֗

(b) 䭳㼡 root ⸐ᶷだᚏය⤂ #劫੷㠉௶ⳣ㘽⸐ᶷだᚏය⤂ $֋

3. exit(⸉๱䩱䥉系統ઝ઄῁䦌⍮)�
[dywang@dywOffice ~]$ exit
� �

4. ᨢἶᚏⴂ䫞䑵ොዶ᧧ⴂ䫞�
1 [dywang@dywOffice ~]$ startx
� �
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5. ᴁ巙ં䒑
[root@mdk-dyw dywang]# command [ -options ] parameter1 parameter2 ...

ᴁ巙 䒰䭪 ဌἧ 1 ဌἧ 2
㾃ᾧ効

(a) Linux ⲃᐪં劫ᒯᜮᜐ઄၊;

(b) 䒰䭪ေ઄ᴁᛉ劫[ ] ઝ઄ᚐጃὡᜋ䨸⸐ᴁ巙ત劫䑤ᣦଡ଼”-” ༑ො䒰䭪㼡ᛉ劫
⁲ῑᚽἣဌἧ။ㄱଡ଼”--” 䎕ො;

(c) ᴁ巙֊䒰䭪ဓဌἧ䥑ଡ଼ㅩↇྟ๽ (ಂἧ઄᳚);

(d) ᴃં [Enter]劫䥉ᔶᎰ㶈ᴁ巙֋

(e) ᴁ巙ᒱ䤺ေଡ଼䉱㜯ᚏය”\” 劫䉱㜯 [Enter] ང௓劫᷁㶈㓋㓘䎕ො֋

2.6 ⑄⿹⸐䦌⍮

1. Linux ⤂ᒦ଱ᒦᢢⲃᐪ劫㳮᣻㛛ᨐေ㜆⁲ᒦ଱ᰵᒦಂ⁶཈⑄ጃᢢ௓劫઄⑄ᣦ䦌⍮
ေ㜆䑪ᰰ⎝→系統⒌ᷰ֋

2. sync効ᱞངᜦ㑊㶖ὡ㼑᯦䷧ෞ⸐⿽⿠䅤ὄᜐො⿽⿠֋

(a) Linux 系統䒈௓ỿ⭱⸐㘻䗞劫㼑᯦䷧⁮ ᚐ੷଒㽕ᜐො⾵⿠⸐䅤ὄ֋

(b) ⑄ᣦ⸐䒈௓ં劫系統䒈௓⁮㺥䪈㺕ᜦ䅤ὄዌᜐො⾵⿠֋

(c) 㽕ᜐො⾵⿠⸐䅤ὄ劫⁲ῑ䒼ጃ㼑᯦䷧ત劫㈕ᨉዌᜐ֋ዎ⑅劫Linux ઄㜆୲
᭞Ὕ䪄䦌⍮֋

(d) ⑄ᣦ⸐䦌⍮ㄒᤱᓵ shutdown, reboot, halt ㈕ᴁ巙䔟⁮Ⴎိ⪃①⸐ sys-
tem call: sync, ௽䑵㶈㼑᯦䷧䅤ὄዌᜐ⸐၊⑆௓⊗֋ଡ଼⿹౔䅤ὄ⸐⑄
⿹֋

3. who効ℹ⹺㾈ጃ㐼ઁ֋�
1 [root@dywHome2 ~]# who

dywang tty1 2008-09-07 06:00
� �
4. ps -aux効ℹ㽉⑄ጃ䑵㶈⸐ㄒᤱ֋

5. netstat -a効ℹ⹺㐙䉭䑭㐼⫂ᮍ֋

6. ⑄⿹䦌⍮ᴁ巙効shutdown, powero೯, halt ဓ reboot֋
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�
[root@dywOffice bin]# cd /sbin

2 [root@dywOffice sbin]# ll halt shutdown poweroff reboot
-rwxr-xr-x 1 root root 10540 Jul 2 2006 halt*

4 lrwxrwxrwx 1 root root 4 Mar 14 2007 poweroff -> halt*
lrwxrwxrwx 1 root root 4 Mar 14 2007 reboot -> halt*

6 -rwxr-xr-x 1 root root 18736 Jul 2 2006 shutdown*
� �
7. shutdown効䑤⼼㐼ઁ௶ⳣ㘽䦌⍮⸐ῑະᨐ䦌⍮֋�

[root@mdk-dyw ~]# shutdown
2 Usage: shutdown [-akrhfnc] [-t secs] time [warning message]

-a: use /etc/shutdown.allow
4 -k: don't really shutdown, only warn.

-r: reboot after shutdown.
6 -h: halt after shutdown.

-f: do a 'fast' reboot (skip fsck).
8 -F: Force fsck on reboot.

-n: do not go through "init" but go down real
fast.

10 -c: cancel a running shutdown.
-t secs: delay between warning and kill signal.

12 ** the "time" argument is mandatory! (try "now") **
[root@mdk-dyw ~]# shutdown -h now

14 [root@mdk-dyw ~]# shutdown -h 00:05
[root@mdk-dyw ~]# shutdown -h +30

16 [root@mdk-dyw ~]# shutdown -r now
[root@mdk-dyw ~]# shutdown -r +30 'The system will reboot'

18 [root@mdk-dyw ~]# shutdown -k now 'This system will reboot'
� �
8. halt効䦌⍮֋�

[root@mdk-dyw ~]# halt
� �
9. reboot効䗜὘䥉⍮֋�

1 [root@mdk-dyw ~]# reboot
� �
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Chapter 3

Ⴏ巙ຍᎳₒẙ௓

3.1 Linux ᴁ巙

1. ㋈ᇁᴁ巙

• man - page 28効ℹ㽉ᴁ巙௶ⳣᱞก֋

• date - page 31効䮾だᾃ₆ဓῑ䥑֋

• cal - page 34効䮾だᾃⁱ‽֋

• bc - page 38効㋈ᇁᓰⳣ⸐㼅㉗⍮֋

• sync - page 22効ᱞངᜦ㑊㶖ὡ㼑᯦䷧ෞ⸐⿽⿠䅤ὄᜐො⿽⿠֋

• who - page 22効ℹ⹺㾈ጃ㐼ઁ֋

• shutdown - page 23効䑤⼼㐼ઁ௶ⳣ㘽䦌⍮⸐ῑະᨐ䦌⍮֋

• halt - page 23効䦌⍮֋

• reboot - page 23効䗜὘䥉⍮֋

• chgrp - page ??効Ỷ䁅⎝→᱔᝿㗤㏀֋

• chown - page ??効Ỷ䁅⎝→Ẑ⁲㘽֋

• chmod - page 124効Ỷ䁅⏺䧸֋

• cd - page ??効䁅᷁ᢢ௓⹠䛯֋

• pwd - page ??効䮾だ⹠ແ᱔ጃ⸐⹠䛯֋

• mkdir - page ??効ᦎㆱ὘⹠䛯֋

• rmdir - page ??効ຠ䨇֘ㅩ֙⸐⹠䛯֋

• echo - page ??効䮾だ䁅ἧෞᛥᰵἶᚏ֋

• ls - page ??効䮾だ⎝→။ㄱ֊᝿᪗㈕֋
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• cp - page ??効᳴䄾⎝→ᰵ⹠䛯֋

• rm - page ??効ㄆ䨇⎝→ᰵ⹠䛯֋

• mv - page ??効⎝→ㄆངᰵỶ။֋

• cat - page ??効ⳬㇻ੷㶈䥉ᔶ䑭㓘 (concatenate) 䮾だ⎝→ෞᛥ֋

• touch - page ??効౥Ỷ⎝→ῑ䥑劫㢲⎝→઄ᚐጃ劫ຼⳠⳞ὘⎝→֋

• find - page 154効༐㜆ᧂᒯ⸐⎝→᷾ᜪᴁ巙֋

• tar - page ??効ᒦⳣ䑟ᱥ཯ᑪ㒂ᴁ巙֋

• df - page ??効ℹ⹺⎝→系統ㅩ䥑⸐௶ⳣ⫂╷֋

• fdisk - page ??効ᜬ⾵⿠䑵㶈๽໦֋

• mount - page ??効ᶅ䍬⎝→系統֋

• useradd - page 106効ᐿ༑௶ⳣ㘽֋

• passwd - page ??効㼡ᛉᰵ䁅⁠ᛯ⿻֋

• userdel - page ??効ຠ䨇௶ⳣ㘽֋

• id - page ??効ℹ㽉௶ⳣ㘽⸐ UID֊GID ဓ᱔Ẑ⁲⸐㗤㏀֋

• groupadd - page ??効ᐿ༑㗤㏀֋

• su - page 112効䎣᷁ⳣᱍ䌝୴֋

• crontab - page 139効ᨮⲃᎰ㶈⸐ᢢ௓ᵿㄒ֋

3.2 㐼ઁ┅༚

1. ᒯ䔍๽ᴁ巙䔟⁲ --help ⸐䒰䭪劫஽઄῁᱔⁲ᴁ巙⸑⁲⑅䒰䭪劫ంᓵ効�
1 [root@mdk-dyw root]# ls --help

Usage: ls [OPTION]... [FILE]...
3 List information about the FILEs (the current directory by default).

Sort entries alphabetically if none of -cftuSUX nor --sort.
5

Mandatory arguments to long options are mandatory for short options too.
7 -a, --all do not hide entries starting with .

-A, --almost-all do not list implied . and ..
9 --author print the author of each file

-b, --escape print octal escapes for nongraphic
characters

11 --block-size=SIZE use SIZE-byte blocks
-B, --ignore-backups do not list implied entries ending with ~

13 -c with -lt: sort by, and show, ctime (time of
last

modification of file status information)
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15 with -l: 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 -lst

-F, --classify append indicator (one of */=@|) to entries
25 --format=WORD across -x, commas -m, horizontal -x, long -

l,
single-column -1, verbose -l, vertical -C

27 --full-time like -l --time-style=full-iso
-g like -l, 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

-l 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 -l, but list numeric UIDs and GIDs

-N, --literal print raw entry names (don't treat e.g.
control

49 characters specially)
-o like -l, but do not list group information

51 -p, --file-type append indicator (one of /=@|) to entries
-q, --hide-control-chars print ? instead of non graphic characters

53 --show-control-chars show non graphic characters as-is (default
unless program is `ls' and output is a
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terminal)
55 -Q, --quote-name enclose entry names in double quotes

--quoting-style=WORD use 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 -lt: sort by, and show, access time
with -l: 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
Report bugs to <bug-coreutils@gnu.org>.
� �

2. ෭୍Ꮃₒᴁ巙ૂ –help ༐㜆効

(a) date - page 31効䮾だᾃ₆ဓῑ䥑֋

(b) cal - page 34効䮾だᾃⁱ‽֋

(c) bc - page 38効㋈ᇁᓰⳣ⸐㼅㉗⍮֋

3. ੷㠉ᴁ巙ૂ –help 䒰䭪ေ㜆ᶷఒ効

(a) ᴁ巙௶ⳣὟ▊劺

(b) 䒰䭪ૂⳣ䑟劺

(c) 㢲䒰䭪䪈㺕༑ොဌἧ劫ຼ㾃ᾧဌἧૂↇᦢ劺

(d) ㋈ᾬ㾃ᾧ֋

3.3 man page

1. man効ℹ㽉ᴁ巙௶ⳣᱞก֋�
[dywang@mdk-dyw ~]$ man name

2 ဌἧ㾃ᾧ効
name: 㺕ℹ㽉⸐ᴁ巙֋

4
#㉷ం効ℹ㽉 cal(calendar) ᴁ巙ⳣ▊֋

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

CAL(1)
8

NAME
10 cal - displays a calendar

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

14
DESCRIPTION

16 Cal displays a simple calendar. If arguments are not specified,
the cur-

rent month is displayed. The options are as follows:
18

-1 Display single month output. (This is the default.)
20

-3 Display prev/current/next month output.
22
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-s Display Sunday as the first day of the week. (This is the
24 default.)

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

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

30 q -y Display a calendar for the current year.

32 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

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

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

36
A year starts on Jan 1.

38
The Gregorian Reformation is assumed to have occurred in 1752 on

the 3rd
40 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
42 days following that date were eliminated by the reformation, so the

cal-
endar for that month is a bit unusual.

44
HISTORY

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

48 OTHER VERSIONS
Several much more elaborate versions of this program exist, with

support
50 for colors, holidays, birthdays, reminders and appointments, etc.

For
example, try the cal from http://home.sprynet.com/~cbagwell/

projects.html
52 or GNU gcal.

54 BSD June 6, 1993
BSD
� �

2. man ⸐⹪䦌⎝→

(a) 㼡ᛉ⎝ /etc/man.con೰g

(b) 䅤ὄ⹠䛯 /usr/share/man

(c) ἶ୭⹠䛯 /usr/share/doc
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3. ἧᚏ୚㯒
୚㯒 ୚㶟ෞᛥ

1 ௶ⳣ㘽ေଡ଼ẙ௓⸐ᴁ巙ᰵေᎰ㶈⎝

2 系統ↃᩇေႮိ⸐๴ᦢ㟪ᢢ෮

3 ᣦⳣ๴ᦢ (function) 㟪๴ᦢ᥉ (library)
4 㸅㖴⎝→⸐㾃ᾧ

5 㼡ᛉ⎝

6 䒇᱊

7 ᮣం㟪ྱᛉ

8 系統管理ᄐေⳣ⸐管理ᴁ巙

9 䉞Ↄᩇ⁲䦌⸐ἶ୭

4. ෞᛥ୚㯒
୚㯒 ୚㶟ෞᛥ

NAME ㋈⽃ᴁ巙֊䅤ὄ။ㄱ㾃ᾧ

SYNOPSIS ㋈⽃ᴁ巙ં䒑㽹▊㋈ୂ

DESCRIPTION 䍧ᚽἣ⸐㾃ᾧ

OPTIONS 䗫ᜬ SYNOPSIS તຍ㟬⸐᱔⁲ဌἧ㾃ᾧ
COMMANDS ⴣ⑅ㄒᦢᎰ㶈તေં䒑⸐ᴁ巙

FILES ⑅ㄒᦢ᱔௶ⳣ֊ဌ㘻ᰵ䑭㏉⸐⎝→

SEE ALSO 㟪⑅ᴁ巙⹪䦌⸐㾃ᾧ

EXAMPLE ဌ㘻㉷ం

BUGS ῁ၣ⁲⹪䦌⸐㟕㴸

HISTORY ᴁ巙⑏ဴ

OTHER VERSIONS ῁ၣ⁲෭୍⩛ₒ

5. man ⹪䦌ᴃ䝔⁲効
ᴃ䝔 䑵㶈ᢢ௓

ㅩ⸋䝔 ᨄં㘳੷䭦֋

page up ᨄઁ㘳੷䭦֋

page down ᨄં㘳੷䭦֋

home ዌລ⁫ແ䭦֋

end ລ⁫㎾䭦֋

/word ၏ં᷾ᜪ word 䑣ಂᚏ֋
?word ၏ઁ᷾ᜪ word 䑣ಂᚏ֋
n,N n 㓋㓘ં੷ಂ᷾ᜪ劫N 㓋㓘ဖ၏᷾ᜪ֋
q 䩱䥉֋

6. man ௶ⳣ༐㜆
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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 - [n]eqn(1) p - pic(1) t - tbl(1)
g - grap(1) r - refer(1) v - vgrind(1)
� �

3.4 Ꮃ〼ᴁ巙ẙ௓

1. date効䮾だᾃ₆ဓῑ䥑֋�
1 [dywang@dywHome2 ~]$ date --help

Usage: date [OPTION]... [+FORMAT]
3 or: date [-u|--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 ## ଡ଼ STRING ↇᦢ䮾だῑ䥑劫઄῁'⯡ጃ'ῑ䥑֋

-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 ## ଡ଼ STRING ↇᦢ㼡ᛉῑ䥑֋

-u, --utc, --universal print or set
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17 ## 䮾だ⹠ແ⸐ↇ⃲ᕨ╱ῑ䥑֋
--help display this help and exit

19 --version output version information and exit

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

23
%% a literal %

25 %a locale's abbreviated weekday name (e.g., Sun)
%A locale's full weekday name (e.g., Sunday)

27 %b locale's abbreviated month name (e.g., Jan)
%B locale's full month name (e.g., January)

29 %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)

31 %d day of month (e.g, 01)
%D date; same as %m/%d/%y

33 %e day of month, space padded; same as %_d
%F full date; same as %Y-%m-%d

35 %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

37 %h same as %b
%H hour (00..23)

39 %I hour (01..12)
%j day of year (001..366)

41 %k hour ( 0..23)
%l hour ( 1..12)

43 %m month (01..12)
%M minute (00..59)

45 %n a newline
%N nanoseconds (000000000..999999999)

47 %p locale's equivalent of either AM or PM; blank if not known
%P like %p, but lower case

49 %r locale's 12-hour clock time (e.g., 11:11:04 PM)
%R 24-hour hour and minute; same as %H:%M

51 %s seconds since 1970-01-01 00:00:00 UTC
%S second (00..60)

53 %t a tab
%T time; same as %H:%M:%S

55 %u day of week (1..7); 1 is Monday
%U week number of year, with Sunday as first day of week (00..53)

57 %V ISO week number, with Monday as first day of week (01..53)
%w day of week (0..6); 0 is Sunday

59 %W week number of year, with Monday as first day of week (00..53)
%x locale's date representation (e.g., 12/31/99)

61 %X locale's time representation (e.g., 23:13:48)
%y last two digits of year (00..99)

63 %Y year
%z +hhmm numeric timezone (e.g., -0400)

65 %:z +hh:mm numeric timezone (e.g., -04:00)
%::z +hh:mm:ss numeric time zone (e.g., -04:00:00)

67 %:::z numeric time zone with : to necessary precision (e.g., -04,
+05:30)

%Z alphabetic time zone abbreviation (e.g., EDT)
69
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ῑ䥑Ὗ䫞 :
71

%% : ࿈๱ %
73 %n : ં੷㶈

%t : 䉱ↇ
75 %H : ᜮῑ(00..23)

%I : ᜮῑ(01..12)
77 %k : ᜮῑ(0..23)

%l : ᜮῑ(1..12)
79 %M : ๽䟪(00..59)

%p : 䮾だₒጊ AM ᰵ PM
81 %r : ⹦ᶏ䮾だῑ䥑 (12 ᜮῑຫ劫ↇᦢ⤂ hh:mm:ss [AP]M)

%s : ଡ଼ 1970 ᤘ 1 ⁱ 1 ᾃ 00:00:00 UTC ລ⹠ແ⤂⑃⸐ラἧ
83 %S : ラ(00..61)

%T : ⹦ᶏ䮾だῑ䥑 (24 ᜮῑຫ)
85 %X : ⹪ⴣὡ %H:%M:%S

%Z : 䮾だῑྟ
87

ᾃ₆Ὗ䫞 :
89 %a : ᾴ₆ᤢ (Sun..Sat)

%A : ᾴ₆ᤢ (Sunday..Saturday)
91 %b : ⁱ୴ (Jan..Dec)

%B : ⁱ୴ (January..December)
93 %c : ⹦ᶏ䮾だᾃ₆㟪ῑ䥑

%d : ᾃ (01..31)
95 %D : ⹦ᶏ䮾だᾃ₆ (mm/dd/yy)

%h : ၊ %b
97 %j : ੷ᤘત⸐ㇻᤢᒰ (001..366)

%m : ⁱ୴ (01..12)
99 %U : ੷ᤘત⸐ㇻᤢႜ (00..53) (ଡ଼ Sunday ⤂੷ႜ⸐ㇻ੷ᒰ⸐ᬚ᧧)

%w : ੷ႜત⸐ㇻᤢᒰ (0..6)
101 %W : ੷ᤘત⸐ㇻᤢႜ (00..53) (ଡ଼ Monday ⤂੷ႜ⸐ㇻ੷ᒰ⸐ᬚ᧧)

%x : ⹦ᶏ䮾だᾃ₆ (mm/dd/yy)
103 %y : ᤘ୴⸐⁫ᨐ෠௄ἧᚏ (00.99)

%Y : ᚽἣᤘ୴ (0000..9999)
105

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

109
- (hyphen) do not pad the field

111 _ (underscore) pad with spaces
0 (zero) pad with zeros

113 ^ use upper case if possible
# use opposite case if possible

115
After any flags comes an optional field width, as a decimal number;

117 then an optional modifier, which is either
E to use the locale's alternate representations if available, or

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

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

123 [dywang@mdk-dyw ~]$ date +%Y/%m/%d
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2006/10/05
125

[dywang@dywOffice ~]$ date +%H:%M
127 09:37

129 [dywang@dywHome2 ~]$ # 䮾だῑ䥑ᨐ䉱㶈劫ค䮾だ⹠ແᾃ₆:
[dywang@dywHome2 ~]$ date '+%T%n%D'

131 18:16:19
08/01/09

133
[dywang@dywHome2 ~]$ # 䮾だⁱ୴㟪ᾃ

135 [dywang@dywHome2 ~]$ date '+%B %d'
August 01

137
[dywang@dywHome2 ~]$ # ᾧᒰ

139 [dywang@dywHome2 ~]$ date --date="1 day" +%F
2009-08-02

141
[dywang@dywHome2 ~]$ # ᨐᒰ

143 [dywang@dywHome2 ~]$ date --date="2 day" +%F
2009-08-03

145
[dywang@dywHome2 ~]$ # ᾽ᒰ

147 [dywang@dywHome2 ~]$ date --date="1 day ago" +%F
2009-07-31

149
[dywang@dywHome2 ~]$ # ແᒰ

151 [dywang@dywHome2 ~]$ date --date="2 day ago" +%F
2009-07-30

153
[dywang@dywHome2 ~]$ # 2009-1-1 ⸐ແ੷ᒰ

155 [dywang@dywHome2 ~]$ date --date="2009-1-1 1 day ago" +%F
2008-12-31

157
[dywang@dywHome2 ~]$ # 2008-2-28 ⸐ᨐ੷ᒰ

159 [dywang@dywHome2 ~]$ date --date="2008-2-28 1 day" +%F
2008-02-29

161
[dywang@dywHome2 ~]$ # 2008-2-28⸐෠ಂⁱແ

163 [dywang@dywHome2 ~]$ date --date="2008-2-28 2 month ago" +%F
2007-12-28

165
[root@dywHome2 ~]# # 㼡ᛉῑ䥑⤂ 12:34:56劫ᩉ䭭ଡ଼ root 䌝୴

167 [root@dywHome2 ~]# date -s '12:34:56'
Sat Aug 1 12:34:56 CST 2009
� �

2. cal効䮾だᾃⁱ‽֋�
[dywang@dywHome2 ~]$ cal --help

2 cal: invalid option -- -
usage: cal [-13smjyV] [[month] year]

4
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[dywang@mdk-dyw ~]$ man cal
6 CAL(1) BSD General Commands Manual

CAL(1)

8 NAME
cal - displays a calendar

10
SYNOPSIS

12 cal [-smjy13] [[month] year]

14 DESCRIPTION
Cal displays a simple calendar. If arguments are not specified,

the cur-
16 rent month is displayed. The options are as follows:

18 -1 Display single month output. (This is the default.)

20 -3 Display prev/current/next month output.

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

24
-m Display Monday as the first day of the week.

26
-j Display Julian dates (days one-based, numbered from January

1).
28

-y Display a calendar for the current year.
30

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

32 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

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

36 A year starts on Jan 1.

38 The Gregorian Reformation is assumed to have occurred in 1752 on
the 3rd

of September. By this time, most countries had recognized the
reforma-

40 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-

42 endar for that month is a bit unusual.

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

46
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 4 5 6 7 8

60 9 10 11 12 13 14 15
16 17 18 19 20 21 22

62 23 24 25 26 27 28 29
30 31

64 [dywang@dywHome2 ~]$ cal -1
August 2009

66 Su Mo Tu We Th Fr Sa
1

68 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

72 30 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 9 10 11 2 3 4 5 6 7 8 6 7 8 9 10 11 12

78 12 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

80 26 27 28 29 30 31 23 24 25 26 27 28 29 27 28 29 30
30 31

82 [dywang@dywHome2 ~]$ 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

88 16 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 ~]$ 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 9 10 8 9 10 11 12 13 14 8 9 10 11 12 13 14

116 11 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 9 10 11 3 4 5 6 7 8 9 7 8 9 10 11 12 13

124 12 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 9 10 11 2 3 4 5 6 7 8 6 7 8 9 10 11 12

132 12 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 26 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 9 10 8 9 10 11 12 13 14 6 7 8 9 10 11 12

140 11 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

142 25 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 9 10 11 12 3 4 5 6 7 8 9 8 9 10 11 12 13 14

150 13 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
� �
3. bc効㋈ᇁᓰⳣ⸐㼅㉗⍮֋�

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

-h --help print this usage and exit
4 -i --interactive force interactive mode

-l --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 ## ଡ଼ંာἣ理௶ⳣ䗜兮劫ᚽἣ௶ⳣᱞก㾝㟓㶈ဌ㘻 man bc֋

14 NUMBERS
...⹱ⴕ... 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 ...⹱ⴕ... All letters must be lower case.
...⹱ⴕ... The default value of scale is 0.

24
COMMENTS

26 Comments in bc start with the characters /* and end with the
characters

*/. ...⹱ⴕ... A single line comment starts at a # character
28 and continues to the next end of the line. ...⹱ⴕ...

30 EXPRESSIONS
...⹱ⴕ...

32
- expr The result is the negation of the expression.

34
++ var The variable is incremented by one and the new value

is the
36 result of the expression.

38 -- var The variable is 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 sions.

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". ...⹱ⴕ
...

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.

...⹱ⴕ...

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 is equivalent to "var = var <op> expr" ...⹱ⴕ...

80 ...⹱ⴕ... relational operators are:

82 expr1 < expr2
The result is 1 if expr1 is strictly less than expr2.

84
expr1 <== expr2

86 The result is 1 if expr1 is less than or equal to expr2.
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88 expr1 > expr2
The result is 1 if expr1 is strictly greater than expr2.

90
expr1 >= expr2

92 The result is 1 if expr1 is greater than or equal to expr2
.

94 expr1 == expr2
The result is 1 if expr1 is equal to expr2.

96
expr1 != expr2

98 The result is 1 if expr1 is not equal to expr2.

100 ...⹱ⴕ... The boolean operators are:

102 !expr The result is 1 if expr is 0.

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

106
expr || expr

108 The result is 1 if either expression is non-zero.

110 The expression precedence is as follows: (lowest to highest)
|| operator, left associative

112 && operator, left associative
! operator, nonassociative

114 Relational operators, left associative
Assignment operator, right associative

116 + and - operators, left associative
*, / and % operators, left associative

118 ^ operator, right associative
unary - operator, nonassociative

120 ++ and -- operators, nonassociative

122 ...⹱ⴕ...

124 length ( expression )
The value of the length function is the number of

significant
126 digits in the expression.

128 read ( )
The read function (an extension) will read a number

from the
130 standard input, ...⹱ⴕ...

132 scale ( expression )
The value of the scale function is the number of digits

after
134 the decimal point in the expression.

136 sqrt ( expression )
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The value of the sqrt function is the square root of the
expres-

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

ated.
140

STATEMENTS
142 ...⹱ⴕ...

144 { statement_list }
This is the compound statement. It allows multiple

statements
146 to be grouped together for execution.

148 if ( expression ) statement1 [else statement2]
...⹱ⴕ...

150 If the expression is non-zero, statement1 is
executed. If

statement2 is present and the value of the expression is
0, then

152 statement2 is executed.

154 while ( expression ) statement
The while statement will execute the statement while the

expres-
156 sion is non-zero. ...⹱ⴕ...

158 for ( [expression1] ; [expression2] ; [expression3] ) statement
The for statement controls repeated execution of the

statement.
160 ...⹱ⴕ...

162
break This statement causes a forced exit of the most recent

enclosing
164 while statement or for statement.

166 continue
The continue statement (an extension) causes the most

recent
168 enclosing for statement to start the next iteration.

170 halt ...⹱ⴕ...

172 return Return the value 0 from a function. (See the section on
func-

tions.)
174

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

⹱ⴕ...

178 PSEUDO STATEMENTS
...⹱ⴕ...
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180
FUNCTIONS

182 ...⹱ⴕ... 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 is an optional list of variables that are for "
local"

188 use. The syntax of the auto list (if present) is "auto name,
... ;".

...⹱ⴕ... The variables are then initialized to zero ...⹱ⴕ
...

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
...⹱ⴕ...

198
s (x) The sine of x, x is in radians.

200
c (x) The cosine of x, x is in radians.

202
a (x) The arctangent of x, arctangent returns radians.

204
l (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
...⹱ⴕ...

214
㉷ం効ᛉ㗩䨬᝸ x! ๴ἧ

216 define f (x) {
if (x <== 1) return (1);

218 return (f(x-1) * x);
}

220
READLINE AND LIBEDIT OPTIONS

222 ...⹱ⴕ...

224 DIFFERENCES
...⹱ⴕ...

226
LIMITS

228 ...⹱ⴕ...
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230 ENVIRONMENT VARIABLES
...⹱ⴕ...

232
DIAGNOSTICS

234 ...⹱ⴕ...

236 BUGS
...⹱ⴕ...

238
AUTHOR

240 Philip A. Nelson
philnelson@acm.org

242
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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 1.333

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=var1++
var1;var2

278 11
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10
280 var2=++var1

var1;var2
282 12

12
284

define f (x) {
286 if (x <== 1) return (1);

return (f(x-1) * x);
288 }

290 f(4)
24
� �

3.5 䗜㺕⸐ᤢಂ⧝䝔㟪䜕㽽㼆᫓⸐ᜄ⹺

1. [Tab] ᴃ䝔効Ⴏ巙㸄ෟဓ⎝→㸄减�
[dywang@mdk-dyw ~]$ ls[Tab]

2 ls lsd lsnetdrake lspcidrake lss16toppm
lsattr lshal lspci lspgpot

4 [dywang@mdk-dyw ~]$ ls -al ~/.bash[Tab]
.bash_history .bash_logout .bash_profile .bashrc .bashrc~
� �

2. [Ctrl]+c ᴃ䝔効તὝ⹠ແㄒᦢ�
1 [dywang@mdk-dyw ~]$ find / -name *mdk*
� �

3. [Ctrl]+d ᴃ䝔効䝔⹘䎕ො㏉₿ᰵလ୚ exit ⹦ᶏ䩱䥉ἶᚏⴂ䫞֋

4. 㭐ⳬ㳮᣻ઁ䮾だ⸐䜕㽽㼆᫓㻦┶ᅰ䮡֋�
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 4

vi 㑉䎍ቦ

4.1 vi 㟪 vim

1. Linux ⸐系統ત௶ⳣἶᚏ㑉䎍ቦ௽㑉䎍ᬁ⸐ Linux ဌἧ㼡ᛉ⎝֋

2. Linux 㟪 Unix 系統ત⸐ဌἧ⎝ᤢૅ䔟῁ ASCII ⿻⸐֖㎖ἶᚏ֗⎝֋

3. vi ⤂ἶ⁣㑉䎍ቦ劫vim ῁ vi ⸐䑵䨬䍇䷧֋

4. vim ༑ො૽ửᷚ⑄㺠㶟だ▊⸐᷾ᜪℐ⋭֊ᒦ⎝㑉䎍֊ྟᏹ㸪㸡㈕༐㜆֋

5. vim ᛇὟ㐙ㆸଝㄱ vim ⤂ㄒᦢ䥉⸊ᢢ෮֋

6. ᒯᛢ௽ᚭ VIM劧੷ಂ⑏઼᧒὘⸐㑉䎍ቦ动

4.2 vi ⸐௶ⳣ

1. vi ෨๽⤂઀ㄮ⌸ᦢ劫๽ປ῁֖੷㠉⌸ᦢ ֊֖֗ 㑉䎍⌸ᦢ֗㟪֖ᴁ巙ຍႯ巙⌸ᦢ֗઀

ㄮ֋

੷㠉⌸ᦢ
⛋⌰ㄆང
᷾ᜪ֊လ୚

ຠ䨇ᚏය֊ຠ䨇ἣ㶈
㸪㸡ἣ㶈֊䅚ઁἣ㶈

-

�

-

�

:, /, ?

[Esc]

i,o,a,r
I,O,A,R

㑉䎍⌸ᦢ
ေ䎕ො୲ௌᚏය

ᴁ巙ຍ⌸ᦢ
䀽လ֊ඩᚐ⎝→
෭୍䮢ᒣ༐㜆

2. ㋈ᾬ㉷ం

(a) ௶ⳣ vi 䑵ො੷㠉⌸ᦢ

45
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�
[dywang@dywOffice tmp]$ vim test.txt
� �

(b) ᴃં i 䑵ො㑉䎍⌸ᦢ劫䥉ᔶ㑉䎍ἶᚏ֋

(c) ᴃં [Esc] ᴃ䘝ዌລ੷㠉⌸ᦢ֋

(d) ጃ੷㠉⌸ᦢતᴃં:wq ඩᚐᨐ䩱䥉 vi֋

3. ᣦⳣᴁ巙ຍ㶟

੷㠉⌸ᦢ ㄆང⛋⌰

h ᰵ၏ᢣὟ၏䝔 ⛋⌰၏ᢣㄆང੷ಂᚏය

j ᰵ၏ંὟ၏䝔 ⛋⌰၏ંㄆང੷ಂᚏය

k ᰵ၏ઁὟ၏䝔 ⛋⌰၏ઁㄆང੷ಂᚏය

l ᰵ၏ဵὟ၏䝔 ⛋⌰၏ဵㄆང੷ಂᚏය

[Ctrl]+f 㳮᣻֖၏ແ֗ㄆང੷䭦

[Ctrl]+b 㳮᣻֖၏ᨐ֗ㄆང੷䭦

[Ctrl]+d 㳮᣻֖၏ແ֗ㄆངྩ䭦

[Ctrl]+u 㳮᣻֖၏ᨐ֗ㄆངྩ䭦

+ ⛋⌰ㄆངລ䫚ㅩ⸋ᚏය⸐ં੷㶈

- ⛋⌰ㄆངລ䫚ㅩ⸋ᚏය⸐ઁ੷㶈

n<space> ᴃંἧᚏᨐคᴃㅩ⸋䝔劫⛋⌰⁮၏ဵㄆང䑣੷㶈⸐ n ಂᚏය֋
ంᓵ 20<space> ຼ⛋⌰⁮၏ᨐ䫞ㄆང 20 ಂᚏය䉜䩱֋

0 䑣῁ἧᚏ֖0 効֗ㄆངລ䑣੷㶈⸐⁫ແ䫞ᚏය㯋֋
$ ㄆངລ䑣੷㶈⸐⁫ᨐ䫞ᚏය㯋

H ⛋⌰ㄆངລ䑣ಂ㳮᣻⸐⁫ઁὟ䓕੷㶈

M ⛋⌰ㄆངລ䑣ಂ㳮᣻⸐તᒵ䓕੷㶈

L ⛋⌰ㄆངລ䑣ಂ㳮᣻⸐⁫ંὟ䓕੷㶈

G ⛋⌰ㄆངລ䑣ಂ⎝→⸐⁫ᨐ੷㶈

nG ⛋⌰ㄆངລ䑣ಂ⎝→⸐ㇻ n 㶈֋
ంᓵ 20G ຼ⁮ㄆངລ⎝→⸐ㇻ 20 㶈 (ေ䕧၆:set nu)

n<Enter> ⛋⌰၏ંㄆང n 㶈
੷㠉⌸ᦢ ᷾ᜪ㟪လ୚

/word ၏⛋⌰ૂᨐᜪ᲋੷ಂᚏ઩။ㄱ⤂ word ⸐ᚏ઩֋
?word ၏⛋⌰ૂແᜪ᲋੷ಂᚏ઩။ㄱ⤂ word ⸐ᚏ઩֋
n 䗜㸪ແ੷ಂ᷾ᜪ֋

N ဖ၏䑵㶈ແ੷ಂ᷾ᜪང௓֋

:n1,n2s/word1/word2/g ጃㇻ n1 㟪 n2 㶈ૂ䥑ᜪ᲋ word1 䑣ಂᚏ઩劫ઝᜦ㽕ᚏ઩လ
୚⤂ word2 ֋

:1,$s/word1/word2/g ᨢㇻ੷㶈ລ⁫ᨐ੷㶈ᜪ᲋ word1 ᚏ઩劫ઝᜦ㽕ᚏ઩လ୚⤂
word2 ֋
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:1,$s/word1/word2/gc ᨢㇻ੷㶈ລ⁫ᨐ੷㶈ᜪ᲋ word1 ᚏ઩劫ઝᜦ㽕ᚏ઩လ୚⤂
word2 ઋጃလ୚ແ䮾だᶷだᚏය㏚௶ⳣ㘽⿹㽬῁ၣ䪈㺕လ
୚֋

੷㠉⌸ᦢ ຠ䨇֊㸪㸡㟪䅚ઁ

x, X x ⤂၏ᨐຠ䨇੷ಂᚏය劫X ⤂၏ແຠ䨇੷ಂᚏය
nx ၏ᨐຠ䨇 n ಂᚏය
dd ຠ䨇⛋⌰᱔ጃ⸐䓕੷ἣ㶈

ndd ຠ䨇⛋⌰᱔ጃ⸐၏ં n 㶈劫ంᓵ 20dd ຼ῁ຠ䨇 20 㶈
d1G ຠ䨇⛋⌰᱔ጃລㇻ੷㶈⸐᱔⁲䅤ὄ

dG ຠ䨇⛋⌰᱔ጃລ⁫ᨐ੷㶈⸐᱔⁲䅤ὄ

dw ຠ䨇੷ಂᚏ (delete word)֋઄䒣ⳣὡતἶ֋
yy 㸪㸡⛋⌰᱔ጃ⸐䓕੷㶈劧ᣦⳣ动

nyy 㸪㸡⛋⌰᱔ጃ⸐၏ં n 㶈劫ంᓵ 20yy ຼ῁㸪㸡 20 㶈
y1G 㸪㸡⛋⌰᱔ጃ㶈ລㇻ੷㶈⸐᱔⁲䅤ὄ

yG 㸪㸡⛋⌰᱔ጃ㶈ລ⁫ᨐ੷㶈⸐᱔⁲䅤ὄ

p, P p ⤂㸪㸡⸐䅤ὄጃ⛋⌰ં੷㶈䅚ઁ劫P ຼ⤂䅚ጃ⛋⌰ઁ੷㶈֋
J ᜦ⛋⌰᱔ጃ㶈㟪ં੷㶈⸐䅤ὄ㏉၆ᰰ၊੷㶈

u ᨭ࿲ແ੷ಂང௓֋

[Ctrl]+r ဖᨭ࿲ແ੷ಂང௓֋

. 䗜೑ઁ੷ಂང௓֋

䑵ො㑉䎍⌸ᦢ

i, I ᶹො効i(I) ጃ⹠ແ⸐⛋⌰᱔ጃ㯋 (᱔ጃ㶈ㇻ੷ಂ䫚ㅩ⸋ᚏය㯋)
ᶹො䎕ොૂἶᚏ劺

a, A ᐿ༑効a(A) ⳬ⹠ແ⛋⌰᱔ጃ⸐ં੷ಂ (⁫ᨐ੷ಂ) ᚏය㯋䥉ᔶ
䎕ො効

o, O ᶹො὘⸐੷㶈効o(O) ᨢ⛋⌰᱔ጃ⸐ં (ઁ) ੷㶈ᶹො὘⸐੷
㶈劺

r, R လ୚効r ⁮လ୚⛋⌰᱔ጃ⸐䓕੷ಂᚏය劺R ⁮੷⹦လ୚⛋⌰᱔
ጃ⸐ἶᚏ劫⹦ລᴃં ESC ⤂⑃劺

Esc 䑎๱㑉䎍⌸ᦢ劫ዌລ੷㠉⌸ᦢત֋

ᴁ巙ຍႯ巙⌸ᦢ

:w ᜦ㑉䎍⸐䅤ὄᜐො⾵⿠⎝→ત

:w! 㢲⎝→᝿᪗⤂֖ᅔ䀽֗ῑ劫ᧂຫᜐො㽕⎝→

:q 䩱䥉 vi
:q! 㢲⁩౥Ỷ䒋⎝→劫ထ઄ᭃඩᚐ劫௶ⳣ! ⤂ᧂຫ䩱䥉઄ඩᚐ⎝

→֋

:wq ඩᚐᨐ䩱䥉劫㢲⤂:wq! ຼ⤂ᧂຫඩᚐᨐ䩱䥉
:x 㟪 wq ⹪၊
:e! ᜦ⎝→䒼࿲ລ⁫࿲ᔶ⸐⫂ᮍ֋

De-Yu Wang CSIE CYUT 47



4.3. VIM ⸐䮢ᒣ༐㜆 CHAPTER 4. VI 㑉䎍ቦ

ZZ 㢲⎝→╌⁲⁠ང劫ຼ઄ඩᚐ䩱䥉劫㢲⎝→᢯㏽㏽䒋⁠ང劫ຼ

ඩᚐᨐ䩱䥉֋

:w [೰lename] ᜦ㑉䎍⸐䅤ὄඩᚐᰰဩ੷ಂ⎝→劧䮰ளဩᚐ὘⎝动

:r [೰lename] ጃ㑉䎍⸐䅤ὄત劫䀽ොဩ੷ಂ⎝→⸐䅤ὄ֋ଝ࿋ᜦ֖೰le-
name֗䑣ಂ⎝→ෞᛥ༑ລ⛋⌰᱔ጃ㶈ᨐ䫞֋

:set nu 䮾だ㶈㯒劫㼡ᛉૂᨐ劫⁮ጃ⒚੷㶈⸐ᚏ䳎䮾だ㽕㶈⸐㶈㯒

:set nonu 㟪 set nu ⹪ဖ劫⤂လ☯㶈㯒֋
:n1,n2 w [೰lename] ᜦ n1 ລ n2 ⸐ෞᛥඩᚐᰰ ೰lename 䑣ಂ⎝→֋
:! command  ῑ䩱䥉 vi ລᴁ巙ຍ⌸ᦢંᎰ㶈 command ⸐䮾だ㏉⃶֋

ంᓵ [ :! ls /home ]

4. vi 㑉䎍તዌᨭ㟪 ᚐ⎝

(a) ᓵ⃶㑉䎍⎝→⤂ /home/csie/vitest.txt劫ຼ၊ῑ⁮⁲੷ಂ ᚐ⎝ /home/
csie/.vitest.txt.swp ⳠⳞ劫෭⤂䩆㭔⎝֋

(b) ㏉₿ vi 㑉䎍ῑ ᚐ⎝૖⁮ຠ䨇֋

(c) 㢲઄⼼ዎ㎢ᜭ㟚 vi ㄒᦢતὝ劫ຼጃં␎㑉䎍㽕⎝→ῑ⁮๱⯡῁ၣዌᨭ⸐㼆
᫓֋

4.3 vim ⸐䮢ᒣ༐㜆

1. ᓵ⃶௶ⳣ vi劫ጃⴚ䫞ဵં㻗⁲⹠ແ⛋⌰᱔ጃ㶈ຍ㯒⿻劫ຼ vi ᢯㷗 vim လ୚૽֋�
1 [dywang@dywOffice tmp]$ ll /bin/vi*

lrwxrwxrwx 1 root root 20 Oct 17 13:11 /bin/vi -> /etc/alternatives/vi*
3 lrwxrwxrwx 1 root root 21 Oct 17 13:11 /bin/vim -> /etc/alternatives/

vim*
[dywang@dywOffice tmp]$ ll /etc/alternatives/vi*

5 lrwxrwxrwx 1 root root 21 Oct 17 13:11 /etc/alternatives/vi ->
/usr/bin/vim-enhanced*

7 lrwxrwxrwx 1 root root 21 Oct 17 13:11 /etc/alternatives/vim ->
/usr/bin/vim-enhanced*
� �

2. vim ෮⁲䮤㡉䮾だ⸐༐㜆劫ઝઋ䒼ửᷚ㼣ᒦ⸐ㄒᦢ㽹▊֋

3. vim /etc/man.con೰g ๱⯡㼆᫓㾃ᾧ効�
"/etc/man.config" [readonly] 150L, 4900C 1,1

Top
� �
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(a) 㑉䎍⎝→။ㄱ⤂ /etc/man.con೰g劺

(b) ⎝→⤂ᅔ䀽⎝劺

(c) ⎝→෨⁲ 150 㶈劫4900 ᚏය劺

(d) ⹠ແ⛋⌰᱔ጃ௄㖴⤂ㇻ੷㶈, ㇻ੷ຍ劺

(e) ⹠ແ䭦䫞ጃ⁫ແ䭦֋

4. ྟᏹ䒰ẕ
ྟᏹ䒰ẕ⸐ᴃ䝔᭞㗩

v ᚏය䒰ẕ劫⁮ᜦ⛋⌰㏽䒋⸐ጊὟဖ⸋䒰ẕ֋

V 㶈䒰ẕ劫⁮ᜦ⛋⌰㏽䒋⸐ဖ⸋䒰ẕ֋

[Ctrl]+v ྟᏹ䒰ẕ劫ေଡ଼ⳣ䤺Ὗ᧧⸐Ὗᦢ䒰ẕ䅤ὄ֋

y ᜦဖ⸋⸐ጊὟ㸪㸡䈉௽֋

d ᜦဖ⸋⸐ጊὟຠ䨇ᵶ֋

5. ᒦ⎝→㑉䎍

(a) vi ෞ௶ⳣ:r ೰lename ေᜦ⎝→ ೰lename ⸐ෞᛥጃ⛋⌰㯋ᶹො֋

(b) ေὡ vim ᨐᶏᒦಂ⎝→௽၊ῑ䥉ᅻᒦಂ⎝→劫ంᓵ効vim ೰lename1
೰lename2 ೰lename3֋෭⹪䦌ᴃ䝔⁲効

ᒦ⎝→㑉䎍⸐ᴃ䝔

:n 㑉䎍ં੷ಂ⎝→֋

:N 㑉䎍ઁ੷ಂ⎝→֋

:೰les ຍ๱⹠ແ䥉ᅻ⸐᱔⁲⎝→֋

6. ᒦ㺥ㆄ༐㜆

(a) ጃᴁ巙ຍ⌸ᦢ䎕ො:sp ೰lename֋

(b) ᓵ⃶⹱ⴕ ೰lename ຼ෠㺥ㆄ⤂၊੷⎝→֋
ᒦ㺥ㆄં⸐ᴃ䝔༐㜆

:sp 䥉ᅻ၊੷⎝→ὡ὘㺥ㆄ֋

:sp ೰lename 䥉ᅻ⎝→ ೰lename ὡ὘㺥ㆄ֋
[Ctrl]+wj ⛋⌰ㄆངລંὟ⸐㺥ㆄ֋ᴃ▊⤂効඿ᴃં

[Ctrl] ઄ỹ劫คં w ᨐỹ䥉᱔⁲⸐ᴃ䝔劫⥱
ᨐคᴃં j֋

[Ctrl]+wk ⛋⌰ㄆངລઁὟ⸐㺥ㆄ֋ᴃ▊⤂၊ઁ֋

[Ctrl]+wq ㏉₿ંὟ㺥ㆄ劫㟪 [Ctrl]+w ㄆངລંὟ㺥ㆄ
ᨐ劫คᴃં:q 䩱䥉⹪၊֋

7. vim ⲃᐪ㼡ᛉ
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(a) ಂ଱ང௓㼑䛯⎝→効~/.viminfo֋ంᓵ効㑉䎍၊੷⎝→ῑ劫⛋⌰⁮ጃઁ␎
䑎๱ῑ⸐௄㖴֋

(b) ἣ䷧ vim ⸐㼡ᛉಳỹጃ /etc/vimrc֋

(c) 㢲㺕⁠Ỷ vim 㼡ᛉ劫ᦎ䀲㟓㶈ᦎㆱ ~/.vimrc֋

vim ⸐ⲃᐪ㼡ᛉဌἧ
:set nu 㼡ᛉ㶈㯒֋

:set nonu လ☯ᛉ㶈㯒֋

:set hlsearch ᜦ᷾ᜪ⸐ᚏ઩ဖ⸋֋

:set autoindent 㟓ང㒂ᵿ֋

:set noautoindent ઄㟓ང㒂ᵿ֋

:set backup 㟓ངඩᚐഐ୴֋ഐ୴⎝။⤂ filename~֋
:set rule 䮾だဵં㻗⸐⫂ᮍ㾃ᾧ֋

:set showmode 䮾だ –insert– ㈕ᚏ⺦ጃᢣં㻗⸐⫂ᮍຍ֋
:set backspace=(012) 2 ຟⳣ backspace ం䑎䝔䨇୲᭞ᚏය劺

0 ᰵ 1 ഼ေຠ䨇໏໏䎕ො⸐ᚏය֋
:set all 䮾だ⹠ແ᱔⁲⸐ⲃᐪဌἧ㼡ᛉಳ֋

:syntax (off|on) ῁ၣఔẤㄒᦢ⹪䦌㽹▊䮾だ઄၊䮤㡉֋

4.4 vi ᜋ⍮㑓㘎䮡

4.4.1 㑓㘎੷

1. ጃ㟓᢮⸐ᛢ⹠䛯ᦎㆱ੷ಂ὘⸐⹠䛯 zzz֋

2. 䑵ො⹠䛯 zzz֋

3. ં䍬⎝→ viex1.txt

4. ᜦ viex1.txt 䗜὘Ⴏ။⤂ vi1.txt

5. ௶ⳣ vi ᰵ vim 㑉䎍 vi1.txt劫Ꮀ㶈ଡ଼ંང௓効

(a) ඿ລㇻ n 㶈劫n ⤂ᚭ㯒䨇 37 လ䱛ἧ +10֋

(b) 㸪㸡 3 㶈֋

(c) คລㇻ 20 㶈劫ᨄં䅚ઁ֋

(d) คລ⁫ᨐ੷㶈劫ᨄંⳠⳞ੷㶈ㅩ⸋㶈Ὗᦢ䑵ො” ᶹො” ⌸ᦢ䑵㶈㑉䎍֋

(e) ༑ොἶᚏ’ABCDEabcde’֋

(f) ᷁㶈ค༑ො’1234567890’֋
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(g) ᷾ᜪᚏ઩”MANPATH”劫ઝᜦ෭လ୚⤂”manpath”֋

(h) ᚐ⎝ᨐ䑎๱֋

4.4.2 㑓㘎ଃ

1. ጃ㟓᢮⸐ᛢ⹠䛯ᦎㆱ੷ಂ὘⸐⹠䛯 zzz֋

2. 䑵ො⹠䛯 zzz֋

3. ં䍬⎝→ viex2.txt

4. ᜦ viex2.txt 䗜὘Ⴏ။⤂ vi2.txt

5. ௶ⳣ vi ᰵ vim 㑉䎍 vi2.txt劫Ꮀ㶈ଡ଼ંང௓効

(a) ඿ລㇻ n 㶈劫n ⤂ᚭ㯒䨇 27 လ䱛ἧ +8֋

(b) ຠ䨇 3 㶈֋

(c) คລㇻ 30 㶈劫ᨄઁ䅚ઁ֋

(d) คລㇻ੷㶈劫ᨄઁⳠⳞ੷㶈ㅩ⸋㶈Ὗᦢ䑵ො” ᶹො” ⌸ᦢ䑵㶈㑉䎍֋

(e) ༑ොἶᚏ’ABCDEabcde’֋

(f) ᷁㶈ค༑ො’1234567890’֋

(g) ᨢㇻ 30㶈㟙⁫ᨐ੷㶈᷾ᜪᚏ઩֔ MANPATH 劫֕ઝᜦ෭လ୚⤂֔ manpath ֋֕

(h) ᚐ⎝ᨐ䑎๱֋

4.4.3 㑓㘎઀

1. ጃ㟓᢮⸐ᛢ⹠䛯ᦎㆱ੷ಂ὘⸐⹠䛯 zzz֋

2. 䑵ො⹠䛯 zzz֋

3. ં䍬⎝→ viex3.txt

4. ᜦ viex3.txt 䗜὘Ⴏ။⤂ vi3.txt

5. ௶ⳣ vi ᰵ vim 㑉䎍 vi3.txt劫Ꮀ㶈ଡ଼ંང௓効

(a) ඿ລㇻ n 㶈劫n ⤂ᚭ㯒䨇 44 လ䱛ἧ +11֋

(b) ᜦં੷㶈၆௬㟙䑣੷㶈

(c) คລㇻ 20 㶈劫ຠ䨇䑣੷㶈ລㇻ੷㶈⸐䅤ὄ֋

(d) คລ⁫ᨐ੷㶈劫ᨄં䅚ઁ֋
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(e) คລㇻ 13 㶈劫ጃ䑣㶈⸐⁫ᨐ༑ොἶᚏ’ABCDEabcde’֋

(f) ᷁㶈ค༑ො’1234567890’֋

(g) ᨢㇻ 30 㶈㟙ㇻ 55 㶈᷾ᜪᚏ઩”man”劫ઝᜦ෭လ୚⤂”MAN”֋

(h) ᚐ⎝ᨐ䑎๱֋
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Chapter 5

IPv4 㐙䉭㼡ᛉ

5.1 ແ㻿

1. 㐙䉭 (㐙䉭ୂ䫞) ྻⳬ系統 daemon NetworkManager 管理劫཯ၨ効

(a) device: 㐙䉭ྻ֋

(b) connection: 㼡ᛉ㐙ྻ֋

(c) ⒚੷ಂ connection 䔟⁲੷ಂ။ᚏဓ UUID ೑⤂䀝ປ֋

(d) ⹠䛯 /etc/syscon೰g/network-scriptsં ifcfg-name⤂㐙ྻ name⸐㼡
ᛉ⎝劫ေଡ଼௶ⳣႯ巙 nmcli ⳠⳞᰵ㑉䎍㐙ྻ䑭㐼 (connection)֋

(e) /etc/syscon೰g/network-scripts/ifcfg-name 㐙ྻ㼡ᛉ⎝劫䒼ေଡ଼䉞 v6
⩛ₒ੷⌹劫⹦ᶏଡ଼ vim ᱞང㑉䎍֋

5.2 nmcli Ⴏ巙

1. ℹ⹺ device ⫂ᮍ劫䨇૽ lo ဓ㯏Ẵ⍮ⲃᐪ⸐⍛ᶏ㐙ྻ virbr0 ଡ଼ᒣ劫ာ⁲੷ಂ㐙
䉭ୂ䫞 ens3֋�
1 [root@kvm8 ~]# nmcli device

DEVICE TYPE STATE CONNECTION
3 ens3 ethernet connected System ens3

virbr0 bridge connected virbr0
5 lo loopback unmanaged --

virbr0-nic tun unmanaged --
� �
2. ℹ㽉㐙䉭䑭㐼⫂ᮍ劫㐙䉭䑭㐼 System ens ဓ virbr0 ๽ປ௶ⳣ㐙䉭ⴂ䫞 ens3
ဓ virbr0֋
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�
[root@kvm8 ~]# nmcli connection

2 NAME UUID TYPE DEVICE
System ens3 f03ca672-c3f6-433a-b336-832566e18e76 ethernet ens3

4 virbr0 58932546-b263-4200-a998-3388a8653ae0 bridge virbr0
� �

5.3 ౥Ỷ㐙ྻ㼡ᛉ

1. ઄ ᩉ ຠ 䨇 㼡 ᛉ劫 ⹦ ᶏ ௶ ⳣ modify 䒰 䭪 䁅 ⁠ 㼡 ᛉ֋ 㼡 ᛉ ipv4 ௄
጖ 192.168.122.8֊䒧㖯 255.255.255.0֊GATEWAY 192.168.122.1 ဓ
DNS 192.168.122.1劫⁫ᨐ੷ᛉ㺕㼡ᛉ ipv4.method ⤂ manual劫ᜦ㐙䉭䑭
㐼㼡ᛉ⤂ᱞང劫૖ᝋ῁㟓㶈㼡ᛉ IP劫઄῁ⳬ DHCP 㟓ངလᨛ劫ၣຼ࿲ DHCP
လᨛ⸐ IP 䒼⁮ᚐጃ֋�

[root@kvm8 ~]# nmcli connection modify System\ ens3 \
2 ipv4.addresses 192.168.122.8/24 \

ipv4.gateway 192.168.122.1 \
4 ipv4.dns 192.168.122.1 \

ipv4.method manual
� �
2. ᜦ㐙䉭䑭㐼 System ens3 ᅻང֋�

1 [root@kvm8 ~]# nmcli connection up System\ ens3
Connection successfully activated (D-Bus active path: /org/freedesktop/

NetworkManager/ActiveConnection/5)
� �
3. ℹ⹺㐙ྻ㼡ᛉ劫⹺ᱞང㼡ᛉ῁ၣ⑄⿹劾�

[root@kvm8 ~]# nmcli connection show System\ ens3 | egrep -i ipv?4
2 ipv4.method: manual

ipv4.dns: 192.168.122.1
4 ipv4.dns-search: --

ipv4.dns-options: ""
6 ipv4.dns-priority: 0

ipv4.addresses: 192.168.122.8/24
8 ipv4.gateway: 192.168.122.1

ipv4.routes: --
10 ipv4.route-metric: -1

ipv4.route-table: 0 (unspec)
12 ipv4.ignore-auto-routes: no

ipv4.ignore-auto-dns: no
14 ipv4.dhcp-client-id: --
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ipv4.dhcp-timeout: 0 (default)
16 ipv4.dhcp-send-hostname: yes

ipv4.dhcp-hostname: --
18 ipv4.dhcp-fqdn: --

ipv4.never-default: no
20 ipv4.may-fail: yes

ipv4.dad-timeout: -1 (default)
22 IP4.ADDRESS[1]: 192.168.122.8/24

IP4.GATEWAY: 192.168.122.1
24 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
26 IP4.DNS[1]: 192.168.122.1
� �

5.4 * ຠ䨇䗜὘㼡ᛉ

1. ຠ䨇㐙䉭䑭㐼 System ens3֋�
[root@kvm8 ~]# nmcli connection delete System\ ens3

2 Connection 'System ens3' (f03ca672-c3f6-433a-b336-832566e18e76)
successfully deleted.
� �

2. ᓵ⃶῁ⳣ ssh 䑭㐼劫䑣ῑ⁮Ὕ㐼劫ᩉ䭭ዌລ㯏Ẵ⍮㎾㇋⍮䗜὘֔὘ᐿ֕㐙䉭䑭
㐼֋�

[root@kvm8 ~]# nmcli connection add \
2 con-name ens3 ifname ens3 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 'ens3' (a7b3ec85-0fa4-4bf3-b775-da87d43deacc) successfully
added.
� �

3. ℹ⹺㐙䉭䑭㐼劫⁲ ens3 ဓ virbr0֋�
1 [root@kvm8 ~]# nmcli connection

NAME UUID TYPE
DEVICE

3 ens3 bb2cf8be-1ea7-4ddd-8bc1-b5e9897aa72c ethernet ens3
virbr0 58932546-b263-4200-a998-3388a8653ae0 bridge

virbr0
� �
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4. ᜦ㐙䉭䑭㐼 ens3 ᅻང֋�
[root@kvm8 ~]# nmcli connection up ens3

2 Connection successfully activated (D-Bus active path: /org/freedesktop/
NetworkManager/ActiveConnection/5)
� �

5. ℹ⹺὘ᐿ⸐㐙䉭䑭㐼㼡ᛉ ens3 ῁ၣ⑄⿹劾῁ၣⳞỿ劾�
[root@kvm8 ~]# nmcli connection show ens3 | egrep -i ipv?4

2 ipv4.method: manual
ipv4.dns: 192.168.122.1

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

6 ipv4.dns-priority: 0
ipv4.addresses: 192.168.122.8/24

8 ipv4.gateway: 192.168.122.1
ipv4.routes: --

10 ipv4.route-metric: -1
ipv4.route-table: 0 (unspec)

12 ipv4.ignore-auto-routes: no
ipv4.ignore-auto-dns: no

14 ipv4.dhcp-client-id: --
ipv4.dhcp-timeout: 0 (default)

16 ipv4.dhcp-send-hostname: yes
ipv4.dhcp-hostname: --

18 ipv4.dhcp-fqdn: --
ipv4.never-default: no

20 ipv4.may-fail: yes
ipv4.dad-timeout: -1 (default)

22 IP4.ADDRESS[1]: 192.168.122.8/24
IP4.GATEWAY: 192.168.122.1

24 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

26 IP4.DNS[1]: 192.168.122.1
� �

5.5 લ⍮။ㄱ㼡ᛉ

1. 䒛㇋䑭㐼 192.168.122.8֋�
[dywang@dywIssd ~]$ ssh root@192.168.122.8

2 root@k192.168.122.8's password:
Last login: Mon Sep 19 10:51:26 2016 from deyu.wang

4 [root@888888 ~]#
� �
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2. ℹ⹺લ⍮။ㄱ⤂ 888888֋�
[root@888888 ~]# hostname

2 888888
� �
3. 㼡ᛉલ⍮။ㄱ⤂ kvm8.deyu.wang֋�

[root@888888 ~]# hostnamectl set-hostname kvm8.deyu.wang
� �
4. ℹ⹺લ⍮။ㄱ⫂ᮍ֋�

1 [root@888888 ~]# hostname
kvm8.deyu.wang
� �

5. hostnamectl ℹ⹺⫂ᮍ֋�
[root@888888 ~]# hostnamectl status

2 Static hostname: kvm8.deyu.wang
Icon name: computer-vm

4 Chassis: vm
Machine ID: 25c85e60dd87ff6e80d795b6a828e0ec

6 Boot ID: 4682a4e4a5014ed7b14c92f870b8882d
Virtualization: kvm

8 Operating System:
://www.centos.org/CentOS Linux 8 KVM8rchitecture: x86_64

10 \end{myPE OS Name: cpe:/o:centos:centos:8
Kernel: Linux 4.18.0-80.el8.x86_64

12 Architecture: x86-64
� �

5.6 ᜋ⍮㑓㘎

1. ℹ㽉⹠ແૐᒱ㐙䉭

(a) ℹ㽉㐙ྻ။ㄱ劫ᜦ㐙ྻ။ㄱᜐລ /root/netif֋

(b) ℹ㽉㐙ྻ䑭㐼။ㄱ劫ᜦ䑭㐼။ㄱᜐລ /root/netcon֋

2. 㼡ᛉ⹠ແૐᒱ㐙䉭

(a) ipv4 ௄጖ 192.168.122.8
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(b) 䒧㖯 255.255.255.0

(c) GATEWAY 192.168.122.1

(d) DNS 192.168.122.1

3. 㼡ᛉલ⍮။ㄱ⤂ kvm8.deyu.wang
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Chapter 6

YUM ᓕ୭管理

6.1 ແ㻿

1. ௌ㿍 RPM劾

(a) RPM ෟ။῁֖RedHat Package Manager ֗㋈ㄱ⤂ RPM֋

(b) ⳬ Red Hat ෣္⸊ᝬ๱௽劫ⳬὡ RPM ௶ⳣὟశ劫᱔ଡ଼ᰰ૽⹠ແ⁫⧝䥁⸐
ᓕ୭管理ㄒᦢ֋

(c) RPM ῁ଡ଼䅤ὄ᥉㼑䛯⸐Ὗᦢ௽ᜦ᱔䪈㺕⸐ᓕ୭ᚻ㸅ລ Linux લ⍮⸐੷ᓕ
管理ㄒᦢ֋

(d) RPM ᜦ㺕ᚻ㸅⸐ᓕ୭඿㑉䀱䒋劫ઝઋᱥ཯ᓰ劫ᚻ㸅ῑ RPM ⁮඿ఔ⦞ᓕ୭
㸈⸐㎂䛯䅤ὄℹ㽉⹪ఔ᝿᪗ᓕ୭῁ၣ❽䈷劫㢲❽䈷ຼ૿ଡ଼ᚻ㸅劫㢲઄❽䈷ຼ

઄૿ᚻ㸅֋

2. RPM ᓕ୭⸐᝿᪗⹪ఔ

(a) RPM ᱥ཯ᓕ୭⎝→ῑ劫⁮၊ῑ༑ොᓕ୭⸐㼆᫓֋ంᓵ効

i. ⩛ₒ֊
ii. ᱥ཯ᓕ୭㘽֊
iii. ⹪ఔ᝿᪗⸐ᓕ୭֊
iv. ᓕ୭⸐༐㜆㾃ᾧ֊
v. ᓕ୭⸐᱔⁲⎝→㟪⹠䛯㎂䛯֋

(b) ⴣ㺕ᚻ㸅Ωಂଡ଼ RPM ፔᮍᶷఒ⸐ᓕ୭ῑ劫ᓵ⃶䅤ὄ᥉䮾だ෭⹪ఔᓕ୭઄ᚐ
ጃ劫ຼ⁮䮾だ䜕㽽㼆᫓֋

(c) ᝿᪗⹪ఔ⸐ෂ⁶Ὗᦢ

i. ᱞངં䍬ઝᚻ㸅ᓰ᱔⁲⹪ఔᓕ୭֋

60



6.2. YUM ᓕ୭᥉㼡ᛉ CHAPTER 6. YUM ᓕ୭管理

ii. ຟⳣ yum ᚻ㸅 rpm ᓕ୭֋

3. YUM

(a) RHEL/CentOS 䔟ᶷఒᓕ୭᥉ (repository) ఒ yum ં䍬ᚻ㸅֊ྦ㎜֊ㄆ
䨇֋

(b) ጃᚻ㸅ᓰ RHEL/CentOS 系統ᨐ劫䔟⁮ᜦ YUM ⸐ᓕ୭᥉㼡ᛉລ၊⩛ₒ⸐
ં䍬䑭㏉兮֋

(c) ຟⳣ yum ᚻ㸅 rpm ᓕ୭ῑ劫yum ⁮ጃ㼡ᛉ⸐ᓕ୭᥉ᜪ᲋ₐᚻ㸅⸐⹪ఔᓕ
୭༑ଡ଼ᚻ㸅֋

(d) ૖ေ㟓㶈ᦎㆱᓕ୭᥉劫㼡ᛉ⤂ yum ⸐ᓕ୭᥉劫yum ᝋေଡ଼ྦ㎜劫ᚻ㸅劫
ㄆ䨇ᓕ୭᥉ત⸐ᓕ୭֋

6.2 yum ᓕ୭᥉㼡ᛉ

1. Ẁᜐ yumᓕ୭᥉ (repository)㼡ᛉ⎝.repo劫ଡ଼ᦎㆱ yumᚻ㸅௽✘劫CentOS
8 ᓕ୭๽ᰰ BaseOS ဓ AppStream ෠䮰劫ᩉ䭭၊ῑ㼡ᛉ֋�

[root@kvm10 ~]# vi /etc/yum.repos.d/dywang.repo
2 [root@kvm10 ~]# cat /etc/yum.repos.d/dywang.repo

[AppStream]
4 name=App Stream

baseurl=http://dywang.csie.cyut.edu.tw/centos8/AppStream
6 gpgcheck=0

8 [BaseOS]
name=Base OS

10 baseurl=http://dywang.csie.cyut.edu.tw/centos8/BaseOS
gpgcheck=0
� �

2. .repo ⎝ဌἧ㾃ᾧ効

(a) [base]効ᓕ୭᥉⸐။ㄱ劫ત຤㯒੷ᛉ㺕ᚐጃ劫။ㄱေଡ଼㟓㼁஽઄ေ䗜㸪֋

(b) name効㾃ᾧ䑣ಂᓕ୭᥉⸐᭞㗩֋

(c) mirrorlist=効ຍ๱䑣ಂᓕ୭᥉ေଡ଼௶ⳣ⸐᾵ᜣㆸဲ劫ᓵ⃶઄ᭃ௶ⳣ劫ေଡ଼
㼪㻦ລ䑣㶈劺

(d) baseurl=効ᴁᛉዠᛉᓕ୭᥉⸐ᜋ䨸㐙጖֋

(e) enable=1効䭳㼡ᅻངᓕ୭᥉劫ေଡ଼઄㼡ᛉ֋ᓵ⃶઄ᭃᅻངေଡ଼௶ⳣ en-
able=0֋
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(f) gpgcheck=1効ᴁᛉ῁ၣ䪈㺕ℹ䥫 RPM ⎝→ෞ⸐ἧ௄㋟ㆿ֋

(g) gpgkey=効ἧ௄㋟ㆿ⸐෣䠵⎝᱔ጃ௄㖴֋

3. ຍ๱ yum ௶ⳣ⸐᱔⁲ᓕ୭᥉�
1 [root@kvm10 ~]# yum repolist

App Stream 9.2 MB/s | 5.2 MB
00:00

3 Base OS 9.5 MB/s | 2.2 MB
00:00

Last metadata expiration check: 0:00:01 ago on Tue 05 Nov 2019 06:49:14
PM CST.

5 repo id repo name
status

AppStream App Stream 4,681
7 BaseOS Base OS 1,655
� �

4. ⁫ᜮᚻ㸅ာ㸅 vi劫╌⁲ vim劫yum ᚻ㸅 vim ⛀㽋ᓕ୭᥉㼡ᛉ⎝῁ၣေⳣ劾ᓵ⃶
๱⯡ Is this ok [y//N]: 㶟だ㼡ᛉ⥠㽽ေଡ଼လᨛᓕ୭䑵㶈ᚻ㸅֋yum ⁮䑭၊
⹪ఔ䤻୭䈉ᚻ㸅劫y ᚻ㸅֊N ઄ᚻ㸅劫䎕ො y 䑵㶈ᚻ㸅֋�
1 [root@kvm10 ~]# yum install vim

Last metadata expiration check: 0:04:02 ago on Tue 05 Nov 2019 06:49:14
PM CST.

3 Dependencies resolved.
================================================================================

5 Package Arch Version Repository
Size

================================================================================

7 Installing:
vim-enhanced x86_64 2:8.0.1763-10.el8 AppStream

1.4 M
9 Installing dependencies:

gpm-libs x86_64 1.20.7-15.el8 AppStream
39 k

11 vim-common x86_64 2:8.0.1763-10.el8 AppStream
6.3 M

vim-filesystem noarch 2:8.0.1763-10.el8 AppStream
48 k

13
Transaction Summary

15 ================================================================================

Install 4 Packages
17

Total download size: 7.8 M
19 Installed size: 30 M

Is this ok [y/N]: y
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� �
5. cache ᓕ୭᥉䅤ὄຠ䨇�

[root@kvm10 ~]# yum clean [packages|headers|all]
2 䒰䭪㟪ဌἧ効

packages効ᜦ᢯ં䍬⸐䍇䷧⎝→ຠ䨇
4 headers 効ᜦં䍬⸐䍇䷧⎝䮋ຠ䨇

all 効ᜦ᱔⁲ᓕ୭᥉䅤ὄ䔟ຠ䨇
6

#ຠ䨇᢯ં䍬䒋⸐᱔⁲ᓕ୭᥉⸐⹪䦌䅤ὄ (ၨ䍇䷧ₒ䌝㟪⚠ᇁ)
8 [root@kvm10 ~]# yum clean all
� �

6.3 yum ℹ㽉༐㜆

1. ℹ㽉䒰䭪効�
[root@kvm10 ~]# yum [options] [command] [package ...]

2 [option]効લ㺕⸐᷾ᜪ䒰䭪⁲効
[ℹ㽉ᢢ௓䭪⹠] [⹪䦌ဌἧ]効䑣Ὗ䫞⸐ဌἧ⁲効

4 search 効᷾ᜪΩಂᓕ୭။ㄱᰵ῁ᶶ䐿 (description) ⸐䗜㺕䦌䝔ᚏ劺
list 効ຍ๱⹠ແ yum ᱔管理⸐᱔⁲⸐ᓕ୭။ㄱ㟪⩛ₒ劫⁲兮䮰ள rpm -qa
劺

6 info 効ຍ๱ᓕ୭⸐⹪䦌㼆᫓劫䮰ள rpm -qai ⸐Ꮀ㶈㏉⃶劺
provides or whatprovides効᷾ᜪ཯ၨΩ⎝→⸐ᓕ୭劫䮰ள rpm -qf ⸐༐㜆֋
� �

2. ℹ㽉။ㄱᰵ῁ᶶ䐿ત཯ၨ䦌䝔ᚏ cjk ⸐ᓕ୭�
1 [root@kvm8 ~]# yum search cjk

Last metadata expiration check: 1:08:41 ago on Fri 22 Oct 2021 03:38:02
PM CST.

3 ========================= Name & Summary Matched: cjk
==========================

texlive-cjk.noarch : CJK language support
5 texlive-xecjk.noarch : Support for CJK documents in XeLaTeX

google-noto-cjk-fonts-common.noarch : Common files for Noto CJK fonts
7 google-noto-sans-cjk-ttc-fonts.noarch : Sans OTC font files for

: google-noto-cjk-fonts
9 google-noto-serif-cjk-ttc-fonts.noarch : Serif OTC font files for

: google-noto-cjk-fonts
11 ============================= Summary Matched: cjk

=============================
bitmap-fangsongti-fonts.noarch : Selected CJK bitmap fonts for Anaconda
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13 bitmap-lucida-typewriter-fonts.noarch : Selected CJK bitmap fonts for
Anaconda

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

in
: thailatex
� �

3. ℹ⹺ᓕ୭ google-noto-cjk-fonts-common ⸐⹪䦌㼆᫓�
[root@kvm8 ~]# yum info google-noto-cjk-fonts-common.noarch

2 Last metadata expiration check: 1:09:42 ago on Fri 22 Oct 2021 03:38:02
PM CST.

Available Packages
4 Name : google-noto-cjk-fonts-common

Version : 20190416
6 Release : 1.el8

Architecture : noarch
8 Size : 20 k

Source : google-noto-cjk-fonts-20190416-1.el8.src.rpm
10 Repository : App

Summary : Common files for Noto CJK fonts
12 URL : https://github.com/googlei18n/noto-cjk

License : OFL
14 Description :

: Noto CJK fonts, supporting Simplified Chinese,
Traditional

16 : Chinese, Japanese, and Korean. The supported scripts are
Han,

: Hiragana, Katakana, Hangul, and Bopomofo. Latin, Greek,
Cyrllic,

18 : and various symbols are also supported for compatibility
with CJK

: standards.
20 :

:
22 : Common files for Google Noto CJK fonts.
� �

4. ຍ๱᱔⁲ evince 䥉䮋⸐ᓕ୭�
[root@kvm8 ~]# yum list evince*

2 Last metadata expiration check: 1:10:38 ago on Fri 22 Oct 2021 03:38:02
PM CST.

Available Packages
4 evince.x86_64 3.28.4-4.el8

App
evince-browser-plugin.x86_64 3.28.4-4.el8

App
6 evince-libs.i686 3.28.4-4.el8

App
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evince-libs.x86_64 3.28.4-4.el8
App

8 evince-nautilus.x86_64 3.28.4-4.el8
App
� �

5. ຍ๱ေྦ㎜⸐ evince 䥉䮋⸐ᓕ୭劫ᓕ୭᥉તာ⁲੷ಂ⩛ₒ劫᱔ଡ଼ℹ઄ລ⁠὘⩛
ₒ֋�

[root@kvm10 ~]# yum list updates evince*
2 Loaded plugins: fastestmirror, refresh-packagekit

Loading mirror speeds from cached hostfile
4 Error: No matching Packages to list
� �

6. ຍ๱཯ၨ⎝→ bin/evince ⸐᱔⁲ᓕ୭劫ంᓵ/usr/bin/evince֋�
[root@kvm8 ~]# yum provides *bin/evince

2 Last metadata expiration check: 1:19:56 ago on Fri 22 Oct 2021 03:38:02
PM CST.

evince-3.28.4-4.el8.x86_64 : Document viewer
4 Repo : App

Matched from:
6 Other : *bin/evince
� �

6.4 yum ᚻ㸅֊ྦ㎜㟪ㄆ䨇

1. ᚻ㸅/ྦ㎜䒰䭪�
[root@www ~]# yum command [packages]

2 command:
install :ᚻ㸅

4 reinstall:䗜὘ᚻ㸅
update :ྦ㎜劫㢲㺕ἣಂ系統䔟ྦ㎜劫ᨐ઄ᶏᓕ୭

6 remove :ㄆ䨇
� �
2. ᚻ㸅�

[root@kvm8 ~]# yum install google-noto-cjk-fonts-common.noarch
2 Last metadata expiration check: 1:25:24 ago on Fri 22 Oct 2021 03:38:02

PM CST.
Dependencies resolved.
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4 ================================================================================

Package Arch Version Repo
Size

6 ================================================================================

Installing:
8 google-noto-cjk-fonts-common noarch 20190416-1.el8 App

20 k

10 Transaction Summary
================================================================================

12 Install 1 Package

14 Total download size: 20 k
Installed size: 29 k

16 Is this ok [y/N]: y
Downloading Packages:

18 google-noto-cjk-fonts-common-20190416-1.el8.noa 213 kB/s | 20 kB
00:00

--------------------------------------------------------------------------------

20 Total 206 kB/s | 20 kB
00:00

Running transaction check
22 Transaction check succeeded.

Running transaction test
24 Transaction test succeeded.

Running transaction
26 Preparing :

1/1
Installing : google-noto-cjk-fonts-common-20190416-1.el8.noarch

1/1
28 Verifying : google-noto-cjk-fonts-common-20190416-1.el8.noarch

1/1
Installed products updated.

30
Installed:

32 google-noto-cjk-fonts-common-20190416-1.el8.noarch

34 Complete!
� �
3. ㄆ䨇༐㜆効yum [remove] 䍇䷧�

[root@kvm8 ~]# yum remove google-noto-cjk-fonts-common.noarch
2 Dependencies resolved.

================================================================================

4 Package Arch Version Repo
Size
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================================================================================

6 Removing:
google-noto-cjk-fonts-common noarch 20190416-1.el8 @App

29 k
8

Transaction Summary
10 ================================================================================

Remove 1 Package
12

Freed space: 29 k
14 Is this ok [y/N]: y

Running transaction check
16 Transaction check succeeded.

Running transaction test
18 Transaction test succeeded.

Running transaction
20 Preparing :

1/1
Erasing : google-noto-cjk-fonts-common-20190416-1.el8.noarch

1/1
22 Verifying : google-noto-cjk-fonts-common-20190416-1.el8.noarch

1/1
Installed products updated.

24
Removed:

26 google-noto-cjk-fonts-common-20190416-1.el8.noarch

28 Complete!
� �

6.5 ᜋ⍮㑓㘎

1. ᦎㆱ yum ᚻ㸅௽✘

(a) http://dywang.csie.cyut.edu.tw/centos8.2/BaseOS

(b) http://dywang.csie.cyut.edu.tw/centos8.2/AppStream

2. လ☯ gpgcheck

3. 㽋㨃ᚻ㸅ᓕ୭ vim
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Chapter 7

systemctl 系統⁶཈ᶐຫ

7.1 ແ㻿

1. v6 PID=1 ῁ init֋

2. v7 PID=1 ῁ systemd劫෭ඡ兮⁲効

(a) ᤗ㶈㯋理㜆༌劫ᐿ༑䥉⍮䑩᥅֋

(b) 㟓ང⁶཈⹪ఔ管理劫䒷හ䒋઼⸐ timeout劫ంᓵ効㐙䉭઄䑤ῑ劫ᝋ઄⁮െ
v6 䒼㽋ዶ䑭ઁ㐙䉭֋

7.2 systemctl Ⴏ巙

1. systemctl Ⴏ巙ⳣ௽管理၃ㄮ઄၊ፔᮍ⸐ systemd ⩶୭֋

�
[root@kvm7 ~]# systemctl -t help

2 Available unit types:
service

4 socket
target

6 device
mount

8 automount
snapshot

10 timer
swap

12 path
slice

14 scope
� �
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2. systemctl 䍶༚㾃ᾧ

�
[root@kvm7 ~]# systemctl --help

2 systemctl [OPTIONS...] {COMMAND} ...

4 Query or send control commands to the systemd manager.

6 -h --help Show this help
--version Show package version

8 -t --type=TYPE List only units of a particular type
--state=STATE List only units with particular LOAD or SUB or

ACTIVE stat
10 -p --property=NAME Show only properties by this name

-a --all Show all loaded units/properties, including dead/
empty

12 ones. To list all units installed on the system,
use

the 'list-unit-files' command instead.
14 --reverse Show reverse dependencies with 'list-dependencies'

-l --full Don't ellipsize unit names on output
16 --fail When queueing a new job, fail if conflicting jobs

are
pending

18 --irreversible When queueing a new job, make sure it cannot be
implicitly

cancelled
20 --ignore-dependencies

When queueing a new job, ignore all its
dependencies

22 --show-types When showing sockets, explicitly show their type
-i --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=[USER@]HOST

28 Show information for remote host
-P --privileged Acquire privileges before execution

30 -q --quiet Suppress output
--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
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-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 --lines=INTEGER Number of journal entries to show
-o --output=STRING Change journal output mode (short, short-monotonic

,
48 verbose, export, json, json-pretty, json-sse, cat)

--plain Print unit dependencies as a list instead of a
tree

50
Unit Commands:

52 list-units List loaded units
list-sockets List loaded sockets ordered by address

54 start [NAME...] Start (activate) one or more units
stop [NAME...] Stop (deactivate) one or more units

56 reload [NAME...] Reload one or more units
restart [NAME...] Start or restart one or more units

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

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

62 otherwise restart if active
isolate [NAME] Start one unit and stop all others

64 kill [NAME...] Send signal to processes of a unit
is-active [NAME...] Check whether units are active

66 is-failed [NAME...] Check whether units are failed
status [NAME...|PID...] Show runtime status of one or more

units
68 show [NAME...|JOB...] Show properties of one or more

units/jobs or the manager
70 set-property [NAME] [ASSIGNMENT...]

Sets one or more properties of a unit
72 help [NAME...|PID...] Show manual for one or more units

reset-failed [NAME...] Reset failed state for all, one, or
more

74 units
list-dependencies [NAME] Recursively show units which are

required
76 or wanted by this unit or by which

this
unit is required or wanted

78
Unit File Commands:

80 list-unit-files List installed unit files
enable [NAME...] Enable one or more unit files

82 disable [NAME...] Disable one or more unit files
reenable [NAME...] Reenable one or more unit files

84 preset [NAME...] Enable/disable one or more unit files
based on preset configuration

86 is-enabled [NAME...] Check whether unit files are enabled

88 mask [NAME...] Mask one or more units
unmask [NAME...] Unmask one or more units
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90 link [PATH...] Link one or more units files into
the search path

92 get-default Get the name of the default target
set-default NAME Set the default target

94
Job Commands:

96 list-jobs List jobs
cancel [JOB...] Cancel all, one, or more jobs

98
Snapshot Commands:

100 snapshot [NAME] Create a snapshot
delete [NAME...] Remove one or more snapshots

102
Environment Commands:

104 show-environment Dump environment
set-environment [NAME=VALUE...] Set one or more environment variables

106 unset-environment [NAME...] Unset one or more environment
variables

108 Manager Lifecycle Commands:
daemon-reload Reload systemd manager configuration

110 daemon-reload Reload systemd manager configuration
daemon-reexec Reexecute systemd manager

112
System Commands:

114 default Enter system default mode
rescue Enter system rescue mode

116 emergency Enter system emergency mode
halt Shut down and halt the system

118 poweroff Shut down and power-off the system
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
� �

7.3 ⁶཈ᅻང

1. ℹ⹺⁶཈ post೰x ⫂ᮍ劫⹠ແ⤂ active劫⑄ጃᎰ㶈ત֋

�
1 [root@kvm7 ~]# systemctl status postfix.service

postfix.service - Postfix Mail Transport Agent
3 Loaded: loaded (/usr/lib/systemd/system/postfix.service; enabled)

Active: active (running) since Fri 2014-08-15 21:05:20 CST; 1min 6s
ago
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5 Process: 2691 ExecStop=/usr/sbin/postfix stop (code=exited, status=0/
SUCCESS)

Process: 2705 ExecStart=/usr/sbin/postfix start (code=exited, status
=0/SUCCESS)

7 Process: 2703 ExecStartPre=/usr/libexec/postfix/chroot-update (code=
exited, status=0/SUCCESS)

Process: 2700 ExecStartPre=/usr/libexec/postfix/aliasesdb (code=exited
, status=0/SUCCESS)

9 Main PID: 2777 (master)
CGroup: /system.slice/postfix.service

11 ��2777 /usr/libexec/postfix/master -w
��2778 pickup -l -t unix -u

13 ��2779 qmgr -l -t unix -u

15 Aug 15 21:05:20 kvm7.deyu.wang systemd[1]: Starting Postfix Mail
Transport A....

Aug 15 21:05:20 kvm7.deyu.wang postfix/master[2777]: daemon started --
versio...

17 Aug 15 21:05:20 kvm7.deyu.wang systemd[1]: Started Postfix Mail
Transport Agent.

Hint: Some lines were ellipsized, use -l to show in full.
� �
2. 䦌䥇⁶཈ post೰x֋

�
[root@kvm7 ~]# systemctl stop postfix.service
� �

3. ℹ⹺⁶཈ post೰x ⫂ᮍ劫⹠ແ⤂ inactive劫䦌䥇ત֋

�
1 [root@kvm7 ~]# systemctl status postfix.service

postfix.service - Postfix Mail Transport Agent
3 Loaded: loaded (/usr/lib/systemd/system/postfix.service; enabled)

Active: inactive (dead) since Fri 2014-08-15 21:04:09 CST; 10s ago
5 Process: 2585 ExecStop=/usr/sbin/postfix stop (code=exited, status=0/

SUCCESS)
Process: 1491 ExecStart=/usr/sbin/postfix start (code=exited, status

=0/SUCCESS)
7 Process: 1486 ExecStartPre=/usr/libexec/postfix/chroot-update (code=

exited, status=0/SUCCESS)
Process: 1235 ExecStartPre=/usr/libexec/postfix/aliasesdb (code=exited

, status=0/SUCCESS)
9 Main PID: 2134 (code=killed, signal=TERM)

11 Aug 15 17:51:48 kvm7.deyu.wang systemd[1]: Starting Postfix Mail
Transport A....

Aug 15 17:51:50 kvm7.deyu.wang postfix/master[2134]: daemon started --
versio...
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13 Aug 15 17:51:50 kvm7.deyu.wang systemd[1]: Started Postfix Mail
Transport Agent.

Aug 15 21:04:09 kvm7.deyu.wang systemd[1]: Stopping Postfix Mail
Transport A....

15 Aug 15 21:04:09 kvm7.deyu.wang systemd[1]: Stopped Postfix Mail
Transport Agent.

Hint: Some lines were ellipsized, use -l to show in full.
� �
4. ℹ⹺⁶཈ post೰x ⹠ແ῁ၣᅻང劾㏉⃶⤂ inactive֋

�
[root@kvm7 ~]# systemctl is-active postfix.service

2 inactive
� �
5. ᅻང⁶཈ post೰x֋

�
[root@kvm7 ~]# systemctl start postfix.service
� �

6. คℹ⹺⁶཈ post೰x ⹠ແ῁ၣᅻང劾㏉⃶⤂ active֋

�
1 [root@kvm7 ~]# systemctl is-active postfix.service

active
� �
7. ૖ေଡ଼ⳣ restart 䒰䭪劫䗜὘ᅻང⁶཈ post೰x֋

�
[root@kvm7 ~]# systemctl restart postfix.service
� �

8. คℹ⹺⁶཈ post೰x ⹠ແ῁ၣᅻང劾㏉⃶⤂ active֋

�
1 [root@kvm7 ~]# systemctl is-active postfix.service

active
� �
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7.4 䥉⍮㟓ངᅻང⁶཈

1. ℹ⹺⁶཈ post೰x 䥉⍮῁ၣ㟓ངᅻང劾㏉⃶⤂ enabled֋

�
[root@kvm7 ~]# systemctl is-enabled postfix.service

2 enabled
� �
2. 䦌䥇⁶཈ post೰x 䥉⍮㟓ངᅻང֋

�
[root@kvm7 ~]# systemctl disable postfix.service

2 rm '/etc/systemd/system/multi-user.target.wants/postfix.service'
� �
3. คℹ⹺⁶཈ post೰x 䥉⍮῁ၣ㟓ངᅻང劾㏉⃶⤂ disabled֋

�
[root@kvm7 ~]# systemctl is-enabled postfix.service

2 disabled
� �
4. คᅻང⁶཈ post೰x 䥉⍮㟓ངᅻང֋

�
[root@kvm7 ~]# systemctl enable postfix.service

2 ln -s '/usr/lib/systemd/system/postfix.service' '/etc/systemd/system/
multi-user.target.wants/postfix.service'
� �

5. คℹ⹺⁶཈ post೰x 䥉⍮῁ၣ㟓ངᅻང劾㏉⃶⤂ enabled֋

�
[root@kvm7 ~]# systemctl is-enabled postfix.service

2 enabled
� �

7.5 ⓼઼䦌䥇⁶཈

1. mask ⁶཈ post೰x劫௶䑣ಂ⁶཈⥠㾦䥉⍮ᰵᱞང䔟⥠▊ᅻང֋
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�
[root@kvm7 ~]# systemctl mask postfix.service

2 ln -s '/dev/null' '/etc/systemd/system/postfix.service'
� �
2. ᅻང⁶཈ post೰x֋

�
[root@kvm7 ~]# systemctl enable postfix.service
� �

3. ℹ⹺⁶཈ post೰x ῁ၣᅻང劫㏉⃶⤂ masked֋

�
1 [root@kvm7 ~]# systemctl is-enabled postfix.service

masked
� �
4. unmask ⁶཈ post೰x劫㻦䨇䑣ಂ⁶཈⸐䝳ᛉ֋

�
[root@kvm7 ~]# systemctl unmask postfix.service

2 rm '/etc/systemd/system/postfix.service'
� �
5. คℹ⹺⁶཈ post೰x ῁ၣᅻང劫㏉⃶⤂ enabled֋

�
[root@kvm7 ~]# systemctl is-enabled postfix.service

2 enabled
� �

7.6 ᒷỿ⸐⁶཈

1. ℹ⹺ᒷỿ⸐⁶཈֋

�
[root@kvm7 ~]# systemctl --failed --type=service

2 UNIT LOAD ACTIVE SUB DESCRIPTION
kdump.service loaded failed failed Crash recovery kernel arming

4 rhnsd.service loaded failed failed LSB: Starts the Spacewalk Daemon
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6 LOAD = Reflects whether the unit definition was properly loaded.
ACTIVE = The high-level unit activation state, i.e. generalization of

SUB.
8 SUB = The low-level unit activation state, values depend on unit type

.

10 2 loaded units listed. Pass --all to see loaded but inactive units, too.
To show all installed unit files use 'systemctl list-unit-files'.
� �

7.7 ᜋ⍮㑓㘎

1. ௶ⳣ systemctl ᶐຫ⁶཈

(a) ℹ⹺ libvirtd ⁶཈῁ၣᅻང (active)劾㏉⃶ᜭ၏ລ /root/systemd-
active֋

(b) ℹ⹺ libvirtd ⁶཈῁ၣ䥉⍮ᅻང (enable)劾㏉⃶ᜭ၏ລ /root/systemd-
enabled֋

(c) Თ䦌䥇 libvirtd ⁶཈⸐ᚽἣᴁ巙ᜐລ /root/systemd-stop֋

(d) Თᅻང libvirtd ⁶཈⸐ᚽἣᴁ巙ᜐລ /root/systemd-start֋

(e) Თ䗜὘ᅻང libvirtd ⁶཈⸐ᚽἣᴁ巙ᜐລ /root/systemd-restart֋

(f) Თℹ㽉 libvirtd ⁶཈⫂ᮍ⸐ᚽἣᴁ巙ᜐລ /root/systemd-status֋
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Chapter 8

SELinux

8.1 ແ㻿

1. 㟓લᦢᚐလᶐຫ (Discretionary Access Control, DAC)

(a) പ統⸐⎝→⏺䧸㟪ᣢ㯒䦌హ効ఔẤㄒᤱ⸐Ẑ⁲㘽㟪⎝→䅤✘⸐ rwx ⏺䧸௽
┶ᛉ⁲⥠ᚐလ⸐㜆༌֋

(b) 㢲㽕ㄒᤱ᝿ root ⏺䧸劫ຼ෭ေጃ系統ઁ䑵୲ௌ䅤✘ᚐလ֋

(c) 㢲Ωಂ⹠䛯⏺䧸⤂ 777劫ຼ୲ௌᣢ㯒⸐ㄒᤱ䔟ေ୲᭞ᚐလဓᜐො֋

2. 系統๱⯡ᅰ䮡

(a) ෞ䔍ᄐᢢ⸐䅤✘㽽ⳣ䒛䷫ὡᒣ䔍ỷẗ֋

(b) ᄐᢢ䅤✘㽽ⳣ効系統管理ᄐ⤂૽㟓᢮Ὗశ劫ᜦ䧜⣃⩙ᚽෟ䦌䥇ᰵΩಂ⎝→⹠
䛯⸐⏺䧸㼡ᛉ⤂ 777֋

(c) ⤂ᶐ管ᄐᢢ䅤✘㽽ⳣᅰ䮡劫㗑ዯዯᛢᚻෟ᝘ (NSA) 䥉⸊ᚻෟᐿᧂᦢ Linux
劧SELinux, Security-Enhanced Linux动⌸㏀劫ઝἣ၆ລ Linux Ↄᩇ֋

(d) SELinux ῁੷ㄮᧂຫᚐလᶐຫ劧mandatory access control, MAC动⸐
ᜋ⯡֋

3. ᧂຫᚐလᶐຫ

(a) 䗫ᜬ⪃ᛉ⸐ㄒᤱ㟪⪃ᛉ⸐⎝→䅤✘䑵㶈⏺䧸⸐ᶐ管֋

(b) WWW server ᅻང⸐ㄒᤱ⤂ httpd劫selinux 䭳㼡഼㜆ጃ/var/www ⹠䛯
ંᚐလ⎝→֋

4. 䥉ᅻ SELinux ๱⯡⸐⯡䄎効

(a) httpd 䕧㖴⑄ᣦ劫䧜⣃⩙૖ỹ㶈劫஽ⳣᱍᝋ῁⥠▊㼞ᅰ劾
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(b) vsftpd 䕧㖴⑄ᣦ劫䧜⣃⩙૖ỹ㶈劫஽ᛑᱍ㇋㼞ᅰᶷだ⥠▊䎣᷁ᛢ⹠䛯劾

(c) 䦌䥇 SELinux ᨐ੷๾⑄ᣦ劫ዎ⑅ᨌᒦ଱ᜬ SELinux ⁲૽⊟ᒯ⸐ೆ㺟劫
㽬⤂ SELinux ာ⁲ᣤ௽児⦠劫ὡ῁䒰ẕጃᚻ㸅系統ᨐᰵ๱⯡ᅰ䮡ῑ䦌䥇
SELinux֋

(d) ᜋ䨸ઁ劫SELinux ጃᨌᒦῑಐᶷఒ䦌䝔⸐౔䨹劫᱔ଡ଼䒼῁㺕䥉ᅻ
SELinux劫๱⯡⥠▊㼞ᅰ㈕ᅰ䮡ῑ劫ଡ଼౥Ỷ SELinux ᚻෟઁંἶ֊ᢻ
⃲ಳ... ㈕Ὗᦢ௽㻦┶֋

8.2 SELinux Contexts

1. Linux Ꮀ㶈ㄒᤱᰵ⎝→⁮ଡ଼ SELinux ઁંἶ (Contexts) ೑⌰㼑劫ෞᛥ཯ၨ効
SELinux user, role, type, level劫ଡ଼䑣଒䅤㼆௽ᶐຫᚐလ┶ᛉ֋

2. ls -Z ℹ㽉⎝→⸐ SELinux contexts劫ຍ๱ዊಂ⏶௄ user:role:type:level劫
๽ປଡ଼ฉ㯒䨲䥉֋�
1 [root@kvm7 ~]# ls -Z anaconda-ks.cfg

-rw-------. root root system_u:object_r:admin_home_t:s0 anaconda-ks.cfg
� �

(a) user効௶ⳣ㘽䌝୴劫ଡ଼⿹㽬 SELinux ㈡ⴕ劫Linux user ᣢ㯒⁮㷗ᜬ᯶ລ
SELinux user劫Ꮀ㶈ଡ଼ંႯ巙ေଡ଼ຍ๱෠㘽⸐ᜬ᯶劫෭ત __default__ 㶟
だ⸉ො⸐ⳣᱍ劫੷㠉῁௶ⳣ useradd ᐿ༑⸐ᣢ㯒劺system_u 㶟だ系統ㄒ
ᤱ劫ⳬᎰ㶈௶ⳣ㘽ေଡ଼⿹㽬䌝୴֋�

[root@kvm7 ~]# semanage login -l
2 Login Name SELinux User MLS/MCS Range

Service
__default__ unconfined_u s0-s0:c0.c1023 *

4 root unconfined_u s0-s0:c0.c1023 *
system_u system_u s0-s0:c0.c1023 *
� �

(b) role効SELinux ଡ଼ Role-Based Access Control (RBAC) ᶐຫᚐလ劫㻗
㡉 (role) ┶ᛉ῁ၣေᚐလ domain劫㙂⒚ಂ user ေଡ଼⁲ᒦಂ㻗㡉劫஽၊
੷ῑ䥑ာ㜆⁲੷ಂ㻗㡉֋

(c) type効ᴁᛉ䅤ὄፔປ劫㺠ຼતᛉ㗩ௌㄮㄒᤱፔປ㼞ᅰௌㄮ⎝→֋

(d) level効Multi-Level Security (MLS) and Multi-Category Security
(MCS)劫഼ጃ MLS ㈡ⴕંᱠ⁲ⳣ֋
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3. SELinux Contexts ዊಂ⏶௄㾃ᾧ効
䭪⹠ ⳣᱍ (user) 㻗㡉 (role) 䮰ፔ (type) ㎜ປ (level)
ㄒᤱ system_u ⤂

系 統 ⁶ ཈ ㄒ

ᤱ劫ဝລ管ຫ֋

unconfined_u ⤂
઄管ຫㄒᤱ劫䑤

ᣦ 䔟 ῁ ⳣ ᱍ 㟓

᢮ 䥉 ᅻ ⸐劫 ᓵ

bash֋

system_r ⤂

系 統 ⁶ ཈ ㄒ

ᤱ劫ဝລ管ຫ֋

unconfined_r ⤂
઄管ຫㄒᤱ劫䑤

ᣦ 䔟 ῁ ⳣ ᱍ 㟓

᢮ 䥉 ᅻ ⸐劫 ᓵ

bash֋

ጃ targeted ㈡
ⴕં劫ာ⁲෠㘽

⸐ 䮰 ፔ ᜬ ᯶ ઁ

劧઄୚㶟⹪၊动劫

ㄒᤱᱠ㜆ᚐလ⎝

→֋

MLS ᚻෟ㎜ປ劫
഼ጃ MLS ㈡ⴕ
ંᱠ⁲᭞㗩֋

⎝→ system_u ⤂

系 統 ⁶ ཈ ໩

ᦎ ⸐ ⎝ →֋

unconfined_u ⤂
ⳣᱍ㟓᢮໩ᦎ⸐

⎝→֋

ጜ⤂ object_r劫
㶟だ੷ಂ⎝→֋

ጃ targeted ⌸
ᦢં劫ာ⁲෠㘽

⸐䮰ፔᜬ᯶ઁ૽

劧઄୚㶟⹪၊动劫

ㄒᤱᱠ㜆ᚐလ⎝

→֋

MLS ᚻෟ㎜ປ劫
഼ጃ MLS ⌸ᦢ
ંᱠ⁲᭞㗩֋

8.3 ᅻང֊䦌䥇㟪㻅ᜄ

1. SELinux 䥉⍮ᅻང⌸ᦢ�
1 [root@kvm7 ~]# vim /etc/selinux/config

[root@kvm7 ~]# cat /etc/selinux/config
3

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

# enforcing - SELinux security policy is enforced.
7 # permissive - SELinux prints warnings instead of enforcing.

# disabled - No SELinux policy is loaded.
9 SELINUX=enforcing

# SELINUXTYPE= can take one of three two values:
11 # targeted - Targeted processes are protected,

# minimum - Modification of targeted policy. Only selected processes
are protected.

13 # mls - Multi Level Security protection.
SELINUXTYPE=targeted
� �

2. 䦌ᜄ⹠ແ SELinux ⫂ᮍ�
[root@kvm7 ~]# sestatus

2 SELinux status: enabled
SELinuxfs mount: /sys/fs/selinux
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4 SELinux root directory: /etc/selinux
Loaded policy name: targeted

6 Current mode: permissive
Mode from config file: enforcing

8 Policy MLS status: enabled
Policy deny_unknown status: allowed

10 Max kernel policy version: 28
� �
3. Ỷ䁅 SELinux ⌸ᦢ�

[root@kvm7 ~]# getenforce
2 Permissive

[root@kvm7 ~]# setenforce 1
4 [root@kvm7 ~]# getenforce

Enforcing
� �

8.4 SELinux Ꮃₒⳣ▊

1. coreutils ⸐ᢢ෮ᓵ ps֊ls ေଡ଼ᐿ༑ Z 䒰䭪⸐Ὗᦢလᨛ SELinux ⸐䅤㼆֋�
1 [root@kvm7 ~]# ls -Z anaconda-ks.cfg

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

system_u:system_r:httpd_t:s0 apache 15694 0.0 0.2 215320 3040 ? S
5 Oct14 0:00 /usr/sbin/httpd -DFOREGROUND
� �

2. chcon ౥Ỷ⎝→ᰵ⹠䛯⸐ SELinux contexts֋�
1 [root@kvm7 ~]# chcon --help

Usage: chcon [OPTION]... CONTEXT FILE...
3 or: chcon [OPTION]... [-u USER] [-r ROLE] [-l 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 -l, --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 ㉷ం
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�
1 [root@kvm7 ~]# ls -Z /etc/resolv.conf

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

[root@kvm7 ~]# ls -Z resolv.conf
5 -rw-r--r--. root root unconfined_u:object_r:admin_home_t:s0 resolv.conf

[root@kvm7 ~]# chcon -t net_conf_t resolv.conf
7 [root@kvm7 ~]# ls -Z resolv.conf

-rw-r--r--. root root unconfined_u:object_r:net_conf_t:s0 resolv.conf
� �
4. restorecon ᫆ᨭ⎝→ᰵ⹠䛯⸐ SELinux contexts ລ䭳㼡ಳ֋�

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

usage: restorecon [-iFnprRv0] [-e excludedir] -f filename
� �
5. restorecon ㉷ం�

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

3 -rw-r--r--. root root unconfined_u:object_r:admin_home_t:s0 resolv.conf
� �
6. getsebool ℹ㽉 SELinux ᢻ⃲ಳፔ㺠ຼ⸐⫂ᮍ֋�

1 [root@kvm7 ~]# getsebool
usage: getsebool -a or getsebool boolean...
� �

7. getsebool ㉷ం�
[root@kvm7 ~]# getsebool -a | grep ssh

2 fenced_can_ssh --> off
selinuxuser_use_ssh_chroot --> off

4 sftpd_write_ssh_home --> off
ssh_chroot_rw_homedirs --> off

6 ssh_keysign --> off
ssh_sysadm_login --> off
� �

8. setsebool 䥉䦌 SELinux ᢻ⃲ಳፔ㺠ຼ֋�
1 [root@kvm7 ~]# setsebool

Usage: setsebool [ -NPV ] boolean value | bool1=val1 bool2=val2...
� �
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9. setsebool ㉷ం劫╌༑ -P 䒰䭪ာ῁⯡ጃⳞỿ劫䗜䥉⍮ᨐ⁮᫆ᨭລ࿲㼡ᛉಳ֋�
[root@kvm7 ~]# setsebool sftpd_write_ssh_home on

2 [root@kvm7 ~]# 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
� �
10. semanage 㼡ᛉ SELinux ㈡ⴕ⸐Ω଒ය㎢劫ంᓵ効⎝→ context֊ㄒᤱ᎛㯒

㈕֋�
[root@kvm7 ~]# semanage

2 usage: semanage [-h]

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

6 semanage is used to configure certain elements of SELinux policy with-
out

requiring modification to or recompilation from policy source.
8

port Manage network port type definitions
10 fcontext Manage file context mapping definitions

boolean Manage booleans to selectively enable
functionality
� �

11. semanage ㉷ం੷効⚘༑⹠䛯⸐ SELinux context֋�
1 [root@kvm7 ~]# mkdir /usr/share/www

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

drwxr-xr-x. root root unconfined_u:object_r:usr_t:s0 /usr/share/www
5 [root@kvm7 ~]# semanage fcontext -a -t httpd_sys_content_t "/usr/share/

www(/.*)?"
[root@kvm7 ~]# ls -Zd /usr/share/www

7 drwxr-xr-x. root root unconfined_u:object_r:usr_t:s0 /usr/share/www
[root@kvm7 ~]# restorecon -Rv /usr/share/www

9 restorecon reset /usr/share/www context unconfined_u:object_r:usr_t:s0
->unconfined_u:object_r:httpd_sys_content_t:s0

11 [root@kvm7 ~]# ls -Zd /usr/share/www
drwxr-xr-x. root root unconfined_u:object_r:httpd_sys_content_t:s0 /usr/

share/www
� �
12. semanage ㉷ంଃ効⚘༑ httpd ㄒᤱම㼣㼞ᅰ⸐ port֋
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�
[root@kvm7 ~]# semanage port -l | grep ^http_port

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

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

13. semanage ㉷ం઀効ຠ䨇 httpd ㄒᤱම㼣㼞ᅰ⸐ port֋�
1 [root@kvm7 html]# semanage port -d -t http_port_t -p tcp 8989

[root@kvm7 html]# semanage port -l | grep ^http_port
3 http_port_t tcp 80, 81, 443, 488, 8008, 8009, 8443, 9000
� �

8.5 Httpd Port

1. ℹ⹺ httpd ⁶཈⸐⫂ᮍ劫enabled (䥉⍮ᅻང)劫Active:failed (ᅻངᒷἊ)֋ᨢ
⫂ᮍ㾃ᾧ劫ℹລ࿲ዎ῁⥠▊ᅻངጃ 82 port֋�
1 [root@kvm8 ~]# systemctl status httpd.service

� httpd.service - The Apache HTTP Server
3 Loaded: loaded (/usr/lib/systemd/system/httpd.service; enabled;

vendor preset: disabled)
5 Active: failed (Result: exit-code) since Wed 2019-11-06 21:01:25 CST;

1min 53s ago
7 Docs: man:httpd.service(8)

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

Main PID: 1961 (code=exited, status=1/FAILURE)
11 Status: "Reading configuration..."

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

Nov 06 21:01:25 kvm8.deyu.wang httpd[1961]: (13)Permission denied:
AH00072:

15 make_sock: could not bind to address [::]:82
Nov 06 21:01:25 kvm8.deyu.wang httpd[1961]: (13)Permission denied:

AH00072:
17 make_sock: could not bind to address 0.0.0.0:82

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

19 shutting down
Nov 06 21:01:25 kvm8.deyu.wang httpd[1961]: AH00015: Unable to open logs

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

code=exited, status=1/FAILURE
23 Nov 06 21:01:25 kvm8.deyu.wang systemd[1]: httpd.service: Failed with

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

HTTP
Server.
� �

2. ℹ㽉 http_port_t劫82 port ઄῁ httpd ㄒᤱම㼣㼞ᅰ⸐ port֋�
[root@kvm8 ~]# semanage port -l | grep ^http_port

2 http_port_t tcp 80, 81, 443, 488, 8008, 8009, 8443, 9000
� �
3. ὘ᐿ 82 ⤂ httpd ⁶཈ම㼣㼞ᅰ⸐᎛㯒֋�

[root@kvm8 ~]# semanage port -a -t http_port_t -p tcp 82
� �
4. คℹ㽉 http_port_t劫82 port ᢯㏽῁ httpd ㄒᤱම㼣㼞ᅰ⸐ port֋�

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

9000
� �
5. ค䗜὘ᅻང httpd ⁶཈劫ᰰ༐ᅻང⁶཈֋�

[root@kvm7 html]# systemctl restart httpd.service
� �
6. คℹ⹺ httpd ⁶཈⸐⫂ᮍ劫enabled (䥉⍮ᅻང)劫Active: active (running)֋�

1 � httpd.service - The Apache HTTP Server
Loaded: loaded (/usr/lib/systemd/system/httpd.service; enabled;

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

Docs: man:httpd.service(8)
5 Main PID: 15569 (httpd)

Status: "Started, listening on: port 82"
7 Tasks: 213 (limit: 11512)

Memory: 30.9M
9 CGroup: /system.slice/httpd.service

��15569 /usr/sbin/httpd -DFOREGROUND
11 ��15570 /usr/sbin/httpd -DFOREGROUND

��15571 /usr/sbin/httpd -DFOREGROUND
13 ��15572 /usr/sbin/httpd -DFOREGROUND

��15573 /usr/sbin/httpd -DFOREGROUND
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15
Nov 06 21:15:06 kvm8.deyu.wang systemd[1]: Starting The Apache HTTP

Server...
17 Nov 06 21:15:06 kvm8.deyu.wang httpd[15569]: Server configured,

listening on: port 82
Nov 06 21:15:06 kvm8.deyu.wang systemd[1]: Started The Apache HTTP

Server.
� �

8.6 Httpd SELinux Context

1. ℹ⹺㐙䭦ற⁶ቦↄ⹠䛯ં⁲ ೰le1, ೰le2 ෠ಂ⎝→劫⏺䧸῁୲ௌ଱䔟ေ䀽လ֋�
[root@kvm8 ~]# ll /var/www/html/

2 total 8
-rw-r--r--. 1 root root 10 Nov 6 20:55 file1

4 -rw-r--r--. 1 root root 10 Nov 6 21:18 file2
� �
2. ௶ⳣ curl 㼞ᅰ㐙䭦 ೰le1劫ዌ᯶╌⁲⏺䧸ᚐလ֋�

[root@kvm8 ~]# curl http://127.0.0.1:82/file1
2 <!DOCTYPE HTML PUBLIC "-//IETF//DTD HTML 2.0//EN">

<html><head>
4 <title>403 Forbidden</title>

</head><body>
6 <h1>Forbidden</h1>

<p>You don't have permission to access /file1
8 on this server.<br />

</p>
10 </body></html>
� �

3. ௶ⳣ curl 㼞ᅰ㐙䭦 ೰le2劫ᰰ༐ዌ᯶⎝→ෞᛥ”web test2”֋�
� �
4. ℹ ⹺ SELinux Contexts劫೰le1 ῁ admin_home_t劫೰le2 ῁

httpd_sys_contect֋�
[root@kvm8 ~]# ls -Z /var/www/html/

2 system_u:object_r:admin_home_t:s0 file1
system_u:object_r:httpd_sys_content_t:s0 file2
� �
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5. ᜦ /var/www/html ⹠䛯ં᱔⁲⎝→劫᫆ᨭ䭳㼡⸐ selinux contexts֋�
1 [root@kvm8 ~]# restorecon -Rv /var/www/html/
� �

6. คℹ⹺ SELinux Contexts劫೰le1 䒼῁ admin_home_t֋�
1 [root@kvm8 ~]# ls -Z /var/www/html/

system_u:object_r:admin_home_t:s0 file1
3 system_u:object_r:httpd_sys_content_t:s0 file2
� �

7. ℹ⹺ⳣᱍ὘ᐿ⸐ SELinux Contexts type劫/var/www/html/೰le1 㷗㼡ᰰ
admin_home_t֋�
1 [root@kvm8 ~]# cat /etc/selinux/targeted/contexts/files/file_contexts.

local
# This file is auto-generated by libsemanage

3 # Do not edit directly.

5 /var/www/html/file1 system_u:object_r:admin_home_t:s0
� �
8. semanage -d ຠ䨇 /var/www/html/೰le1 㟓㼁⸐ admin_home_t֋�

1 [root@kvm8 ~]# semanage fcontext -d -t admin_home_t /var/www/html/file1
� �
9. คℹ⹺劫᢯⥠ⳣᱍ὘ᐿ⸐ SELinux Contexts type֋�

1 [root@kvm8 ~]# cat /etc/selinux/targeted/contexts/files/file_contexts.
local

# This file is auto-generated by libsemanage
3 # Do not edit directly.
� �

10. ᜦ /var/www/html ⹠䛯ં᱔⁲⎝→劫᫆ᨭ䭳㼡⸐ selinux contexts֋�
[root@kvm8 ~]# restorecon -Rv /var/www/html/

2 Relabeled /var/www/html/file1 from system_u:object_r:admin_home_t:s0 to
system_u:object_r:httpd_sys_content_t:s0
� �

11. ℹ⹺ SELinux Contexts劫೰le1 ဓ ೰le2 䔟῁ httpd_sys_contect֋
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�
[root@kvm8 ~]# ls -Z /var/www/html/

2 system_u:object_r:httpd_sys_content_t:s0 file1
system_u:object_r:httpd_sys_content_t:s0 file2
� �

12. ௶ⳣ curl 㼞ᅰ㐙䭦 ೰le1 ဓ ೰le2劫䔟ᰰ༐ዌ᯶⎝→ෞᛥ֋�
1 [root@kvm8 ~]# curl http://127.0.0.1:82/file1

web test1
3 [root@kvm8 ~]# curl http://127.0.0.1:82/file2

web test2
� �

8.7 ᜋ⍮㑓㘎

1. 㐙䭦⁶཈

(a) ℹ⹺㐙䭦⁶཈῁ၣᅻང劾㢲⥠▊ᅻངℹ⹺⤂ௌ⥠▊ᅻང劾

(b) ఔ䜕㽽㼆᫓㻦┶

(c) 䗜ᅻ㐙䭦 httpd ⁶཈ᩉ䭭ᰰ༐ᅻང֋

2. 㐙䭦ᚐလ

(a) 㽋㨃䑭㐼㐙䭦ↄ⹠䛯ં⸐᱔⁲⎝→劫⹺⹺῁ၣ䔟ေ䑭㐼ᚐလ劾

(b) 㢲⥠▊䑭㐼ᚐလ劫㾝㻦┶ᅰ䮡֋
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Chapter 9

䅤ὄᜭ၏㟪管㐼㯋理

9.1 ⤂ௌ㺕௶ⳣႯ巙䎕๱䗜ᜭ၏劾

1. ඩᚐ㳮᣻䎕๱⸐䅤㼆劺

2. 㛛ῷᎰ㶈ત⸐ㄒᦢ劫઄ᣃ₃୍ᤖỂ㳮᣻⑄ᣦ⸐䎕๱㏉⃶ῑ劺

3. ඩᚐ系統ం㶈Ⴏ巙劧ంᓵᜐጃ /etc/crontab ત⸐⎝→动⸐Ꮀ㶈㏉⃶劺

4. ᜦ᢯⼼⸐ေ㜆䜕㽽㼆᫓ખᵶ֖2> /dev/null 劺֗

5. 䜕㽽㼆᫓㟪⑄⿹㼆᫓䪈㺕๽ປ䎕๱ῑ֋

9.2 䅤ὄ◭䗜ᜭ၏

1. ᴁ巙Ꮀ㶈䒋ㄒૂ䅤ὄപ䎕
೰le command ೰le/device-standard

input
-standard

output

೰le/device
?

standard error

2. Ꮀ㶈 cat /etc/crontab /etc/dywang劫standard input 㟪 standard output
၊ῑ๱⯡֋�

[dywang@dywHome ~]$ cat /etc/crontab /etc/dywang
2 # /etc/crontab ᚐጃ劫㳮᣻๱⯡ଡ଼ં standard output

SHELL=/bin/bash
4

MAILTO=root
6 HOME=/
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8 # run-parts
01 * * * * root nice -n 19 run-parts --report /etc/cron.hourly

10 02 4 * * * 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 ઄ᚐጃ劫㳮᣻๱⯡ଡ଼ં standard error

14 cat: /etc/dywang: No such file or directory
� �
3. പ䑏ᴁ巙

(a) ⌰✜䎕ො (stdin) 効୚⿻⤂ 0 劫௶ⳣ < ᰵ <<劺

(b) ⌰✜䎕๱ (stdout)効୚⿻⤂ 1 劫௶ⳣ > ᰵ >>劺

(c) ⌰✜䜕㽽䎕๱ (stderr)効୚⿻⤂ 2 劫௶ⳣ 2> ᰵ 2>>劺

>, 1> ⌰✜䎕๱㟙⎝→劫㽕⎝→㷗㺚㩩ᰵᦎㆱ֋

>>, 1>> ⌰✜䎕๱㟙⎝→劫㽕⎝→㷗ᦎㆱᰵ㎭༑֋

command 2> 㸅㖴ᰵ⎝→ 䜕㽽䎕๱㟙⎝→劫㽕⎝→㷗㺚㩩ᰵᦎㆱ֋

2>> 䜕㽽䎕๱㟙⎝→劫㽕⎝→㷗ᦎㆱᰵ㎭༑֋

< 䎕ො

<< ㏉₿⸐䎕ොᚏය

4. ⎝→⸐ᦎㆱὟᦢ�
[root@linux ~]# ls -l / > ~/rootfile

2 # ᜦ ls -l / 㺕ຍ๱ລ㳮᣻ઁ⸐䅤ὄ֖䗜὘ᜭ၏֗ລ ~/rootfile ⎝→֋
� �

(a) 㽕⎝→ ( ₒంત῁ ~/rootfile ) 㢲઄ᚐጃ劫系統⁮㟓ངᦎㆱ劺

(b) ⎝→ᚐጃῑ劫系統⁮඿ᜦ⎝→ෞᛥ⚠ㅩคᜦ䅤ὄᜐො劺

(c) ଡ଼ > 䎕๱ລ੷ಂᾁᚐ⎝→ત劫㽕⎝→⁮㷗㺚㩩֋

5. ં䒑 > 㟪 >>�
# ᜦ⹠ແ⹠䛯ં⸐⎝→䅤㼆ඩᚐລ list.txt

2 [root@linux ~]# ls -al > list.txt

4 # ᜦↄ⹠䛯ં⸐䅤ὄ㎭༑ລ list.txt
[root@linux ~]# ls -al / >> list.txt
� �

6. ં䒑 2>
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�
1 [csie@linux ~]$ find /home -name testing

find: /home/test1: 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
� �

7. ં䒑 2>&1効⌰✜䎕๱㟪⌰✜䜕㽽䎕๱၊ῑᜐො၊੷ಂ⎝→�
[csie@linux ~]$ find /home -name testing > list 2> list <== 䜕㽽ᜐ▊

2 ## 㘎䮡効㾝ᅰઁ䫞Ⴏ巙⸐Ꮀ㶈㏉⃶⤂ௌ劾
[csie@linux ~]$ find /home -name testing > list 2>&1 <== ⑄⿹ᜐ▊
� �

8. ௶ⳣ grep Ⴏ巙䒋⡡⎝→ /usr/share/doc/autofs-5.0.7/README ત཯ၨ
con೰gure ᚏ઩⸐᱔⁲㶈劫෨⁲ 3 㶈֋�
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 Ⴏ巙䒋⡡⎝→ /usr/share/doc/autofs-5.0.7/README ત཯ၨ con೰g-
ure ᚏ઩⸐ 3 㶈࿲඿䮶だጃ㳮᣻ઁ劫⯡ᜭ၏ລ⎝→ /root/autofs.txt֋�

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

10. ℹ⹺⎝→ /root/autofs.txt ෞᛥ劫㟪 grep Ⴏ巙䒋⡡⎝→ /usr/share/doc/
autofs-5.0.7/README ત཯ၨ con೰gure ᚏ઩⸐ 3 㶈ᚽෟ੷⌹֋�
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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9.3 管㐼Ⴏ巙 (pipe)

1. 管㐼Ⴏ巙⸐㯋理

command1 command2 command3

STDOUT STDIN STDOUT STDIN
? ?

2. ం䮡効௶ⳣ ls ᴁ巙䎕๱ᨐ⸐ෞᛥ劫㷗 less 䀽လ劫ઝઋຟⳣ less ⸐༐㜆ແᨐ㘳
ང⹪䦌⸐䅤㼆֋�

[root@linux ~]# ls -al /etc | less
� �

9.4 ᜋ⍮㑓㘎

1. 䅤ὄᜭ၏

(a) ls /etc/audit ᜭ၏ລ /root/redirect1

(b) ls /etcdy 䜕㽽ᜭ၏ລ /root/redirect2

(c) ls /usr/local ᜭ၏ລ /root/redirect3

(d) ls /usr/etcdy 䜕㽽㎭༑ᜭ၏ລ /root/redirect3

(e) ls /bin/a* /lib64/autofs1 stdin ဓ stderr ၊ῑᜭ၏ລ /root/redirect4

2. 管㐼Ⴏ巙䒋⡡ᚏ઩

(a) ᨢ⎝→ /usr/share/xml/xml.xsd ત᲋๱᱔⁲཯ၨᚏ઩ with ⸐㶈ຍ劫ᜭ၏
ລ⎝→ /root/xsd֋

(b) ᨢ⎝→ /usr/share/xml/iso-codes/iso_15924.xml ત᲋๱᱔⁲཯ၨᚏ઩
ym ⸐㶈ຍ劫ᜭ၏ລ⎝→ /root/wlist֋
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Chapter 10

⑄㺠㶟だ▊

10.1 ແ㻿

• ଷ兑῁⑄㺠㶟だ▊

1. 㯋理ᚏ઩⸐Ὗ▊劫ଡ଼㶈⤂ᇁ௄䑵㶈ᚏ઩⸐㯋理㶈⤂֋

2. 䑛䒋੷଒⪃①ㇵ㯒⸐䍶༚劫䁌௶ⳣ㘽䍷ᾬ⸐䒑ລ᷾ᜪ֊လ୚劫䧸ᛉΩ⪃ᛉᚏ
઩⸐㯋理ㄒᤱ֋

3. ᦊய⸐⑄㺠㶟だ▊効ေଡ଼௓㗤㏀⸐ᚏ઩֖ᰵ (or)֗ဓ֖ઋ (and)֗⸐㯋理֋

4. ⑄㺠㶟だ▊㟪㧚ⳣᚏය઄੷⌹劫઄ေ⚕♦֋

• ⑄㺠㶟だ▊ⳣ䑟

1. 系統管理ᄐ⸐ေଡ଼䑛䒋֖⑄㺠㶟だ▊֗⸐༐㜆劫ᜦ⸉䛯⸐䅤㼆䑵㶈㯋理劫഼
လ๱֖⁲ᅰ䮡֗⸐䅤㼆௽䑵㶈๽⃬֋

2. ੷㠉ửᷚ⑄㺠㶟だ▊⸐䍇䷧ေຟⳣ෭䑵㶈ᚏ઩⸐㯋理劫ంᓵ効֖ 䔙୭ற⁶ቦ֗

ଡ଼֖ᚏ઩֗⸐⒟ᜬ௽䒋⡡䔙୭֋

3. 䍇䷧ત䎕ො⏶௄⸐ↇᦢ䧸ຫ劫ంᓵ効ာ㜆⤂ἧᚏ֋

• vi, grep, awk ,sed ㈕ᢢ෮⸑ửᷚ⑄㺠㶟だ▊֋

10.2 Ꮃ〼⑄㺠㶟だ▊

• 䗜㺕⪃①ᚏය (characters)�
1 REᚏㇵ ᭞㗩㟪㉷ం

^word ᨉ᷾ᜪ⸐ᚏ઩(word)ጃ㶈䳎֋
3 #㉷ం効grep -n '^#' re.txt
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᷾ᜪ㶈䳎⤂ # 䥉ᔶ⸐䓕੷㶈֋
5 word$ ᨉ᷾ᜪ⸐ᚏ઩(word)ጃ㶈᝖֋

#㉷ం効grep -n '!$' re.txt
7 ᜦ㶈᝖⤂ ! ⸐䓕੷㶈ຍ࿈๱௽֋

. ୚㶟֖୲᭞੷ಂ֗ᚏㇵ劫੷ᛉ῁੷ಂ୲᭞ᚏㇵ֋
9 #㉷ం効grep -n 'e.e' re.txt

᷾ᜪ⸐ᚏ઩ေଡ଼῁ (eve) (eae) (eee) (e e)劫 ஽઄㜆഼⁲ (ee)֋
11 ଝ࿋ e 㟪 e ત䥑֖੷ᛉ഼֗⁲੷ಂᚏය劫㙂ㅩ⸋ᚏය૖῁ᚏය֋

\ 䉱㜯ᚏㇵ劫ᜦ⪃①ㇵ㯒⸐⪃①᭞㗩ဇ䨇֋
13 #㉷ం効grep -n \' re.txt

᷾ᜪၨ⁲ᇁᦨ㯒 ' ⸐䓕੷㶈֋
15 * 䗜㸪䩿ಂᰵᒦಂ⸐ແ੷ಂ RE ᚏㇵ

#㉷ం効grep -n 'ess*' re.txt
17 ᲋๱ၨ⁲ (es) (ess) (esss) ㈕㈕⸐ᚏ઩֋

\{n,m\} 䑭㓘 n ລ m ಂ⸐֖ແ੷ಂ RE ᚏㇵ֗
19 㢲⤂ \{n\} ຼ῁䑭㓘 n ಂ⸐ແ੷ಂ RE ᚏㇵ劫

㢲῁ \{n,\} ຼ῁䑭㓘 n ಂଡ଼ઁ⸐ແ੷ಂ RE ᚏㇵ֋
21 #㉷ం効grep -n 'go\{2,3\}g' re.txt

ጃ g 㟪 g ૂ䥑⁲ 2 ಂລ 3 ಂ⸐ o ᚐጃ⸐ᚏ઩劫ଝ࿋ (goog)(gooog)
23 [ ] ጃ [ ] ⴣત֖㿿୚㶟੷ಂᨉ᷾ᜪ⸐ᚏය֗

#㉷ం効grep -n 'g[ld]' re.txt
25 ᷾ᜪၨ⁲ (gl) ᰵ (gd) ⸐䓕੷㶈

#㉷ం効grep -n '[0-9]' re.txt
27 ᷾ᜪၨ⁲୲᭞ἧᚏ⸐䓕੷㶈֋

ጃᚏය䩗၆ [ ] ત⸐⚰㯒 - ῁୚㶟෠ಂᚏයૂ䥑⸐᱔⁲䑭㓘ᚏය֋
29 [^]効^ ጃ [ ] ෞῑ劫 ୚㶟⸐᭞㗩῁֖ဖ၏䒰ẕ֗

#㉷ం効grep -n 'oo[^t]' re.txt
31 ᷾ᜪ⸐ᚏ઩ေଡ଼῁ (oog) (ood) ஽઄㜆῁ (oot)֋
� �

• ଡ଼ grep Ẽလᚏ઩

1. 㑉䎍 re.txt ㎖ἶᚏ⎝�
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 canͳt 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. ᷾ᜪ⪃ᛉᚏ઩効ᨢ⎝→ re.txt તလᨛ⪃ᛉᚏ઩ 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 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. 㽕㶈╌⁲ᚏ઩ the ῑ劫ᱠ䮾だጃ㳮᣻ઁ効�

[root@test root]# grep -vn 'the' re.txt
2 # 㳮᣻ઁ๱⯡⸐㶈ຍ⤂䨇૽ 8,12,15,16,18 ଋ㶈ૂᒣ⸐෭୍㶈ຍ֋
� �

4. လᨛ઄㾦ᒯᜮᜐ⸐ᚏ઩ the効�
[root@test root]# grep -in 'the' re.txt

2 8:I can't finish the test.
9:Oh! The soup taste good.

4 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. ຟⳣ [ ] ௽᷾ᜪ䩗၆ᚏය�

[root@test root]# grep -n 't[ae]st' re.txt
2 8:I can't finish the test.

9:Oh! The soup taste good.
4 # [ ] 㸈䫞઄㾦⁲ᤢಂᚏය劫䔟㿿୚㶟Ω֖੷ಂ֗ᚏය֋
� �

6. ᷾ᜪ⁲ oo ⸐ᚏය効�
[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:Oh! The soup taste good.
6 18:google is the best tools for search keyword.

19:goooooogle yes!
� �
7. ઄ᭃ㺕 oo ແ䫞⁲ g 劫ေଡ଼ຟⳣጃ䩗၆ᚏය⸐ဖ၏䒰ẕ [^]�

1 [root@test root]# grep -n '[^g]oo' 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. oo ແ䫞઄ᭃ㺕⁲ᜮᜐᚏය効�

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

9. 㺕┅ᚏ઩῁ἧᚏ㟪㢽ἶ効[a-zA-Z0-9]�
[root@test root]# 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. 㶈䳎㟪㶈᝖ᚏය ^ $効�
1 [root@test root]# grep -n '^the' re.txt

12:the symbol '*' is represented as start.
3

[root@test root]# 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!
� �
11. ઄㺕䥉䮋῁㢽ἶᚏ⒙効�

[root@test root]# grep -n '^[^a-zA-Z]' re.txt
2 1:"Open Source" is a good mechanism to develop programs.

20:# I am csie
� �
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12. 㶈᝖㏉₿⤂ᜮἧ兮 (.) ⸐䓕੷㶈効�
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.
7 11:This window is clear.

12:the symbol '*' is represented as start.
9 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 # ᜮἧ兮෮⁲෭୍᭞㗩劫ᩉ䭭㺕௶ⳣ䉱㜯ᚏය(\)௽༑ଡ଼㻦䨇෭⪃①᭞㗩֋

# ㇻ 5~9 㶈⁫ᨐ䫞૖῁ .劾
� �
13. Windows ⸐ notepad ⁮લང༑ઁ ^M ௓⤂Ὕ㶈⸐ບὝ֋�

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

14. ᲋๱ᄙ੷㶈῁֖ㅩ⸋㶈 劾֗�
[root@test root]# grep -n '^$' re.txt

2 21:

4 [root@test root]# cat /etc/syslog.conf
[root@test root]# grep -v '^$' /etc/syslog.conf | grep -v '^#'
� �

15. ୲᭞੷ಂᚏය. 㟪䗜㸪ᚏය *�
1 #֖.֗୚㶟֖㏎ᜬ⁲੷ಂ୲᭞ᚏය֗

[root@test root]# grep -n 'g..d' re.txt
3 1:"Open Source" is a good mechanism to develop programs.

9:Oh! The soup taste good.
5 16:The world is the same with "glad".

# ֖*֗୚㶟⸐῁֖䗜㸪 0 ಂᰵᒦಂແ䫞⸐ RE ᚏㇵ֗
7 [root@test root]# 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.
11 9:Oh! The soup taste good.

18:google is the best tools for search keyword.
13 19:goooooogle yes!
� �
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16. ᚏ઩䥉䮋㟪㏉᝖䔟῁ g劫஽῁෠ಂ g ૂ䥑഼㜆ᚐጃ㟙ᜰ੷ಂ o�
1 # ଝ࿋ gog, goog, gooog.... ㈕֋

[root@test root]# grep -n 'goo*g' re.txt
3 18:google is the best tools for search keyword.

19:goooooogle yes!
� �
17. ᲋๱ g 䥉䮋㟪 g ㏉᝖⸐ᚏ઩劫ⴣત⸐ᚏයေ⁲ေ⥠֋(䜕㽽᲋▊)�

[root@test root]# grep -n 'g*g' re.txt
2 1:"Open Source" is a good mechanism to develop programs.

3:Football game is not use feet only.
4 9:Oh! The soup taste good.

13:Oh! My god!
6 14:The gd software is a library for drafting programs.

16:The world is the same with "glad".
8 17:I like dog.

18:google is the best tools for search keyword.
10 19:goooooogle yes!

# g*g ⸐ෞᛥ῁ g, gg, ggg, gggg֋
� �
18. ᲋๱ g 䥉䮋㟪 g ㏉᝖⸐ᚏ઩劫ⴣત⸐ᚏයေ⁲ေ⥠֋�

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. 㺕᲋๱֖୲᭞ἧᚏ֗⸐㶈ຍ効�

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.
# ௶ⳣ grep -n '[0-9]' re.txt ૖ေଡ଼ᨛລ⹪၊⸐㏉⃶֋
� �

20. 䧸ᛉ䑭㓘 RE ᚏㇵ㉷ዱ {}効᲋ລ෠ಂ o ⸐ᚏ઩֋�
[root@test root]# 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:Oh! The soup taste good.

6 18:google is the best tools for search keyword.
19:goooooogle yes!
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� �
21. ᲋๱ g ᨐ䫞ᶏ 2 ລ 5 ಂ o 劫⥱ᨐคᶏ੷ಂ g ⸐ᚏ઩効�

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

22. ᲋๱ 2 ಂ o ଡ଼ઁ⸐ goooo....g劾䨇૽ေଡ଼῁ gooo*g 劫૖ေଡ଼῁効�
[root@test root]# grep -n 'go\{2,\}g' re.txt

2 18:google is the best tools for search keyword.
19:goooooogle yes!
� �

23. ᲋๱ 2 ಂ o ଡ଼ઁ⸐ goooo....g劫ⴣ᲋ລ੷㈒࿋೓⑃֋�
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!
� �

•֖⑄㺠㶟だ▊⸐⪃①ᚏය֗㟪֖㧚ⳣᚏය֗ૂ᢫ⴟ効
ᚏයᰵ୚㶟᭞㗩 㧚ⳣᚏය ⑄㺠㶟だ▊⸐⪃①ᚏය

* 0 㟙⥠䧸ᒦಂᚏය 䗜㸪 0 ລᒦಂ⸐ແ੷ಂ RE ᚏㇵ
ဖ၏䒰ẕ [!range] [^range]�
1 ం䮡効઄ửᷚ⑄㺠㶟だ▊⸐ ls ᢢ෮ત
֖ls -l * ֗効୚㶟ຍ๱୲᭞⎝။⸐⎝→劺

3 ֖ls -l a* ֗効୚㶟ຍ๱ଡ଼ a ⤂䥉䮋⸐୲ௌ⎝။⸐⎝→֋
ጃ⑄㺠㶟だ▊ત㺕᲋ລၨ⁲ଡ଼ a ⤂䥉䮋⸐⎝→劫ᩉ䭭ḏ䕧ửᷚ⑄㺠㶟だ▊⸐ᢢ෮

grep効
5 ls | grep -n '^a.*'
� �

• ం䮡効ଡ଼⑄㺠㶟だ▊䮾だ㶈㯒Ὗᦢ᲋๱⹠䛯 /etc ଡ଼ંㇵ၆ંຍ⇜୭ૂ⎝→֋

1. ཯ၨ boot ᰵ root ᚏ઩⸐⎝→֋

2. ཯ၨ b 䥉䮋 t ㏉᝖ૂᚏ઩⸐⎝→֋

3. b 䥉䮋 t ㏉᝖ઋત䥑 1 ಂ o ଡ଼ઁૂᚏ઩⸐⎝→֋

4. ཯ၨ b 䥉䮋 t ㏉᝖ઋત䥑 2 㟙 4 ಂ o ૂᚏ઩⸐⎝→֋

5. ཯ၨ㶈䳎⤂ root ૂᚏ઩⸐⎝→֋
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6. ཯ၨ㶈᝖⤂ root ૂᚏ઩⸐⎝→֋

• ం䮡効ᭃ㺕ℹ๱௽⎝→તၨ⁲! 㟪 > ⸐ᚏ㶈 ( ! ጃ⑄㺠㶟だ▊તઝ઄῁⪃①ᚏ
ය)効�
1 grep -n '[!>]' re.txt
� �

10.3 ᦊய⑄㺠㶟だ▊

• grep ửᷚ⸐῁Ꮃ〼ፔ⸐⑄㺠㶟だ▊劫ᦊய⑄㺠㶟だ▊ egrep ῁ grep -E ⸐Ⴏ
巙ປ။֋

• ᦊயፔ⑄㺠㶟だ▊ૂ⪃①ㇵ㯒�
1 RE ᚏㇵ ᭞㗩㟪㉷ం

+ 䗜㸪֖੷ಂᰵ੷ಂଡ଼ઁ֗⸐ແ੷ಂ RE ᚏㇵ
3 #㉷ం効egrep -n 'go+d' re.txt

᷾ᜪ (god) (good) (goood)... ㈕㈕⸐ᚏ઩֋
5 ? ֖䩿ಂᰵ੷ಂ֗⸐ແ੷ಂ RE ᚏㇵ

#㉷ం効egrep -n 'go?d' re.txt
7 ᷾ᜪ (gd) (god) 䑣෠ಂᚏ઩֋

| ⳣᰵ( or )⸐Ὗᦢ᲋๱ἧಂᚏ઩
9 #㉷ం効egrep -n 'gd|good|dog' re.txt

᷾ᜪ gd ֊ good ᰵ dog 䑣઀ಂᚏ઩֋
11 ( ) ᲋๱֖㗤㏀֗ᚏ઩ᰵ௓⤂֖ᒦಂ䗜㸪㗤㏀֗⸐ບປ

#㉷ం効egrep -n 'g(la|oo)d'
13 ᷾ᜪ (glad) ᰵ (good) 䑣෠ಂᚏ઩֋

#㉷ం効egrep -n 'A(xyz)+C' re.txt
15 ᲋䥉䮋῁ A ㏉᝖῁ C 劫ત䥑⁲੷ಂଡ଼ઁ⸐ "xyz" ᚏ઩֋
� �

• ం䮡効ဇ䨇ㅩ⸋㶈㟪㶈䳎⤂ # ⸐㶈ຍ�
1 #Ꮃ〼ፔ⸐⑄㺠㶟だ▊䪈㺕௶ⳣລ管㐼Ⴏ巙௽᷾ᜪ෠␎

grep -v '^$' re.txt | grep -v '^#'
3 #ửᷚᦊயፔ⑄㺠㶟だ▊ေଡ଼㋈ོ⤂効

egrep -v '^$|^#' re.txt
� �
• ం䮡効ଡ଼ᦊயፔ⑄㺠㶟だ▊䮾だ㶈㯒Ὗᦢ劫᲋๱⹠䛯 /etc ଡ଼ંㇵ၆ંຍ⇜୭ૂ
⎝→֋

1. ཯ၨ boot ᰵ root ᚏ઩⸐⎝→֋
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2. ཯ၨ b 䥉䮋 t ㏉᝖ઋત䥑 0 ಂᰵ 1 ಂ o ૂᚏ઩⸐⎝→֋

3. b 䥉䮋 t ㏉᝖ઋત䥑 1 ಂ o ଡ଼ઁૂᚏ઩⸐⎝→֋

10.4 ᜋ⍮㑓㘎䮡

10.4.1 㑓㘎੷

1. ጃ㟓᢮⸐ᛢ⹠䛯ᦎㆱ੷ಂ὘⸐⹠䛯 zzz֋

2. 䑵ො⹠䛯 zzz֋

3. ં䍬⎝→ re1.txt

4. ௶ⳣ grep ᜬ re1.txt Ꮀ㶈ଡ଼ં᷾ᜪང௓劫઄䪈㺕ຍ࿈㶈㯒劫᱔⁲㏉⃶ఔᤱ㎭༑
ລ⎝→ result1.txt劫઄㺕೑୲ௌ⸐⁠ང֋

(a) you ᒯᜮᜐ઄๽֋

(b) tast ᰵ test֋

(c) oo ແ䫞઄῁ g劫૖઄῁ t֋

(d) ໏ᓰዊಂ䧧᳋஦ἧᚏ֋

(e) ෠ಂଡ଼ઁ䧧᳋஦ἧᚏ֋

(f) 㶈䳎῁ᒯᜐ㢽ἶᚏ⒙֋

(g) 㶈᝖઄῁’.’ ဨ兮֋

10.4.2 㑓㘎ଃ

1. ጃ㟓᢮⸐ᛢ⹠䛯ᦎㆱ੷ಂ὘⸐⹠䛯 zzz֋

2. 䑵ො⹠䛯 zzz֋

3. ં䍬⎝→ re2.txt

4. ௶ⳣ grep ᜬ re2.txt Ꮀ㶈ଡ଼ં᷾ᜪང௓劫઄䪈㺕ຍ࿈㶈㯒劫᱔⁲㏉⃶ఔᤱ㎭༑
ລ⎝→ result2.txt劫઄㺕೑୲ௌ⸐⁠ང֋

(a) 䥉䮋 b ㏉᝖῁ t劫ત䥑 1 ಂଡ଼ઁ a ⸐ᚏ઩֋

(b) 䥉䮋 b ㏉᝖῁ t劫ત䥑 0 ಂᰵ 1 ಂ a ⸐ᚏ઩֋

(c) dog, feet, good ઀ಂᚏ઩֋

(d) boot ᰵ babt֋

(e) 䥉䮋 b ㏉᝖῁ t劫ત䥑 pqr 䗜㸪 1 ␎ଡ଼ઁ֋
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10.4.3 㑓㘎઀

1. ጃ kvm8 Ꮀ㶈 nmcli connection show ⹠ແ⸐ૐᒱ㐙䉭䑭㐼㼡ᛉ劫ຟⳣ管㐼
Ⴏ巙劫ଡ଼ egrep 䒋⡡ ipv?4’ ᒯᜮᜐ઄๽劫㏉⃶ᜭ၏ລ /root/myipv4֋
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Chapter 11

㗤㏀管理

11.1 ㋈ୂ

1. 㗤㏀⸐ ID(Group ID, GID)劫/etc/group ᚐ᱔⁲㗤㏀劫⒚੷㶈ଡ଼֖:֗๽䨲劫෨
๽⤂ዊ䭪効�

[root@kvm7 ~]# head -4 /etc/group
2 root:x:0:

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

sys:x:3:
� �
(a) 㗤㏀။ㄱ֋

(b) 㗤㏀ᛯ⿻効ᛯ⿻㼑䛯ጃ /etc/gshadow劫ᨌᜰ௶ⳣ㗤㏀⸉ො劫ỽ䑤ᣦ઄䪈㺕
㼡ᛉ֋

(c) GID֋

(d) ửᷚ⸐ᣢ㯒။ㄱ効࿋㗤㏀㸈⸐᱔⁲ᣢ㯒֋

2. લ㺕㗤㏀ ( primary group )効

(a) ௶ⳣ㘽੷⸉ො系統ᝋẐ⁲⸐㗤㏀⏺䧸劫෭㼑䛯ጃ /etc/passwd ⸐ㇻዊ⏶
௄֋

(b) ઄䪈㺕ጃ /etc/group ⸐ㇻዊಂ⏶௄ᜐො㽕ᣢ㯒֋

3. 䧬᝿㗤㏀ ( supplementary group )効

(a) 㽕ᣢ㯒ጃ /etc/group ત᱔᝿⸐㗤㏀劧ㇻዊಂ⏶௄ત཯ၨ㽕ᣢ㯒动֋

(b) ੷ಂᣢ㯒ေ၊ῑửᷚલ㺕㗤㏀ဓ䧬᝿㗤㏀劫ာ㺕䑣෠㗤㏀Ẑ⁲⸐༐㜆㽕ᣢ㯒
⸑ေ௶ⳣ֋
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(c) ὘ᦎ⸐⎝→ᰵ⹠䛯ఔ䧬᝿㗤㏀㼡ᛉ⏺䧸֋

11.2 ᐿ༑㗤㏀

1. ℹ⹺ group 䥉䮋⸐Ⴏ巙֋�
1 [root@kvm7 ~]# group [TAB][TAB]

groupadd groupdel groupmems groupmod groups
� �
2. ᐿ༑ sharegrp 㗤㏀֋�

[root@kvm7 ~]# groupadd sharegrp
� �
3. ℹ㽉 sharegrp 㗤㏀῁ၣᚐጃ劾�

1 [root@kvm7 ~]# getent group sharegrp
sharegrp:x:1000:
� �

11.3 ຠ䨇㗤㏀

1. ຠ䨇 sharegrp 㗤㏀֋�
[root@kvm7 ~]# groupdel sharegrp
� �

2. คℹ㽉 sharegrp 㗤㏀劫᢯઄ᚐጃ֋�
1 [root@kvm7 ~]# getent group sharegrp
� �

11.4 㗤㏀⁠။

1. ᐿ༑ deyugrp 㗤㏀֋�
1 [root@kvm7 ~]# groupadd deyugrp
� �
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2. ℹ㽉 deyugrp 㗤㏀֋�
1 [root@kvm7 ~]# getent group deyugrp

deyugrp:x:1000:
� �
3. ௶ⳣ groupmod 䁅⁠㗤㏀။ㄱ劫඿ℹ⹺䍶༚㾃ᾧ劫䒰䭪 -n ေଡ଼䁅⁠㗤㏀။ㄱ֋�

[root@kvm7 ~]# groupmod --help
2 Usage: groupmod [options] GROUP

4 Options:
-g, --gid GID change the group ID to GID

6 -h, --help display this help message and exit
-n, --new-name NEW_GROUP change the name to NEW_GROUP

8 -o, --non-unique allow to use a duplicate (non-unique)
GID

-p, --password PASSWORD change the password to this (encrypted)
10 PASSWORD

-R, --root CHROOT_DIR directory to chroot into
� �
4. ௶ⳣ groupmod ᜦ㗤㏀ deyugrp 䁅⁠⤂ sharegrp֋�

1 [root@kvm7 ~]# groupmod -n sharegrp deyugrp
� �
5. ℹ㽉 deyugrp 㗤㏀֋�

1 [root@kvm7 ~]# getent group sharegrp
sharegrp:x:1000:
� �

11.5 ᜋ⍮㑓㘎

1. 㗤㏀管理

(a) ὘ᐿ㗤㏀ shareg

(b) 䁅⁠㗤㏀။ㄱ効shareg Ỷᰰ sharegrp

(c) ὘ᐿ㗤㏀ sharey劫คຠ䨇劫⹺⹺῁ၣᰰ༐劾
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Chapter 12

ᣢ㯒㟪䌝୴管理

12.1 ㋈ୂ

1. ᣢ㯒㟪 ID

(a) ᣢ㯒 ID効௶ⳣ㘽⸐ ID(User ID, UID) 㟪㗤㏀⸐ ID(Group ID, GID)

(b) Linux લ⍮ာ㽬䀝 UID ဓ GID劫઄㽬䀝ᰱಈ䎕ො⸐ᣢ㯒။ㄱ֋

(c) /etc/passwd ဓ /etc/group ๽ປ㼑䛯 UID ဓ GID ⸐ᜬ᯶֋

2. ᓵௌ⸉ො Linux લ⍮劾(系統ᩉ䭭䀽လ /etc/passwd 㟪 /etc/shadow)

(a) ඿᲋ᜪ /etc/passwd 㸈䫞῁ၣ⁲䑣ಂᣢ㯒劾

i. ᓵ⃶╌⁲ຼ䉱๱劫
ii. ᓵ⃶⁲ຼᜦ㽕ᣢ㯒ᜬ᯶⸐ UID 㟪 GID 䀽๱劫㽕ᣢ㯒⸐ᛢ⹠䛯㟪 shell
㼡ᛉ૖੷௬䀽๱劺

(b) Ↄᜬᛯ⿻㶟効Ↄᜬ䎕ො⸐ᛯ⿻㟪 /etc/shadow ᜬ᯶⸐ᣢ㯒㟪 UID ૂᛯ⿻
῁ၣ⹪ㇵ劾

(c) ᓵ⃶੷๾⑄⿹劫ᝋ䑵ො Shell ᶐ管⸐䨬⒅֋

3. /etc/passwd ⒚੷㶈ଡ଼֖:֗๽䨲劫෨๽⤂੺䭪�
[root@dywOffice dywang]# cat /etc/passwd

2 root:x:0:0:root:/root:/bin/bash
bin:x:1:1:bin:/bin:/bin/sh

4 daemon:x:2:2:daemon:/sbin:/bin/sh
adm:x:3:4:adm:/var/adm:/bin/sh

6 test:x:500:100:test:/home/test:/bin/bash
� �

(a) ᣢ㯒။ㄱ (root)
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(b) ᛯ⿻ (x)効઄䮾だ

(c) UID(0)

ID ㉷ዱ 㽕 ID ௶ⳣ㘽⪃᪗
0 系統管理ᄐ劫ာ㺕ᜦ UID Ỷ⤂ 0 ࿋ေᰰ⤂系統

管理ᄐ֋

1 ~ 499 ౔ⴋ㏚系統௶ⳣ⸐ ID劫䨇૽ 0 ૂᒣ劫෭୍⸐
UID ઝ⥠઄၊劫
䭳 㼡 1 ~ 99 ౔ ⴋ ㏚ 系 統 䭳 㼡 ⸐ ᣢ 㯒劫
100 ~ 499 ౔ⴋ㏚੷଒⁶཈௶ⳣ֋

500 ~ 65535 ੷㠉௶ⳣ㘽⸐ UID ᨢ 500 㑉䈉֋

(d) GID効㟪 /etc/group ⁲䦌֋

(e) ഐ㼪㾃ᾧ (root)

(f) ᛢ⹠䛯 (/root)

(g) Shell(/bin/bash)

4. ੷㠉ᣢ㯒 id 㑉㯒

(a) ጃ rhel/CentOS 6 劫੷㠉ᣢ㯒 UID ᨢ 500 㑉䈉֋

(b) ጃ rhel/CentOS 7 ဓ 8劫੷㠉ᣢ㯒 UID ᨢ 1000 㑉䈉֋

12.2 ὘ᐿᣢ㯒

1. useradd効ᐿ༑௶ⳣ㘽֋�
[root@kvm8 ~]# useradd [-ungGmMd] user

2 ဌἧ効
-u: ᴁᛉᣢ㯒⸐ UID֋

4 -n: 㗤㏀⤂ users֋
-g: ᨐᶏૂ㗤㏀⤂֔લ㺕㗤㏀(primary group)֕劫䁅ང /etc/passwd֋

6 -G: ᨐᶏૂ㗤㏀⤂֔䧬᝿㗤㏀(supplementary group)֕劫䁅ང /etc/group֋
-M: ઄㺕ᦎㆱ௶ⳣ㘽ᛢ⹠䛯֋

8 -m: ᦎㆱ௶ⳣ㘽ᛢ⹠䛯֋
-d: ᴁᛉΩಂ⹠䛯⤂ᛢ⹠䛯劫㙂઄௶ⳣ䭳㼡⹠䛯֋

10 -s: ᴁᛉ௶ⳣ⸐ shell֋
� �
2. ὘ᐿᣢ㯒 deyu1劫෭䧬᝿㗤㏀⤂ sharegrp֋�

[root@kvm8 ~]# useradd -G sharegrp deyu1
� �
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3. ὘ᐿᣢ㯒 deyu2劫෭䧬᝿㗤㏀⤂ sharegrp֋�
1 [root@kvm8 ~]# useradd -G sharegrp deyu2
� �

4. ὘ᐿᣢ㯒 deyu3劫⑅ᣢ㯒઄㜆௶ⳣଉངᦢ shell ⸉ො֋�
1 [root@kvm8 ~]# useradd -s /sbin/nologin deyu3
� �

5. ⎪ℹᣢ㯒 deyu1 ဓ deyu2劫䧬᝿㗤㏀⤂ sharegrp劫ᣢ㯒 deyu3 ╌⁲䧬᝿㗤
㏀֋�
1 [root@kvm8 ~]# id deyu1

uid=1000(deyu1) gid=1001(deyu1) groups=1001(deyu1),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)
� �
6. ⎪ℹᣢ㯒 deyu3劫௶ⳣ⸐ shell ⤂઄㜆⸉ො⸐ /sbin/nologin֋�

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

7. ὘ᐿᣢ㯒 deyu4劫ઝᴁᛉ෭ uid ⤂ 3584֋�
[root@kvm8 ~]# useradd -u 3584 deyu4
� �

8. ⎪ℹᣢ㯒 deyu4劫uid ⤂ 3584֋�
1 [root@kvm8 ~]# id deyu4

uid=3584(deyu4) gid=3584(deyu4) groups=3584(deyu4)
� �

12.3 ຠ䨇ᣢ㯒

1. userdel ຠ䨇ᣢ㯒劫඿ℹ䍶༚㾃ᾧ劫䒰䭪 -r ေଡ଼੷௬ຠ䨇ᣢ㯒⸐ᛢ⹠䛯ဓౘ㉬֋
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�
[root@kvm8 ~]# userdel --help

2 Usage: userdel [options] LOGIN

4 Options:
-f, --force force some actions that would fail

otherwise
6 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 ຠ䨇ᣢ㯒 deyu1֋�
1 [root@kvm8 ~]# userdel deyu1
� �

3. userdel ຠ䨇ᣢ㯒 deyu1 ῑ劫╌⁲௶ⳣ䒰䭪 -r ੷௬ຠ䨇ᣢ㯒⸐ᛢ⹠䛯ဓౘ㉬劫
᱔⁲ /home/deyu1 䒼ᚐጃ劫᱔᝿ᣢ㯒ဓ㗤㏀䔟ଡ଼ ID 䮾だ劫ዎ㽕 ID ⸐ᣢ㯒ဓ
㗤㏀᢯઄ᚐጃ֋�
1 [root@kvm8 ~]# ll /home/

total 21
3 drwx------. 2 1000 1001 1024 Nov 23 11:26 deyu1

drwx------. 2 deyu2 deyu2 1024 Nov 23 11:26 deyu2
5 drwx------. 2 deyu3 deyu3 1024 Nov 23 11:26 deyu3

drwx------. 2 deyu4 deyu4 1024 Nov 23 11:27 deyu4
7 drwx------. 2 root root 12288 Jul 10 11:53 lost+found
� �

4. useradd ค὘ᐿᣢ㯒 deyu1 ῑ劫䀩ႄᛢ⹠䛯 /home/deyu1 ᚐጃ劫᱔ଡ଼╌⁲㸪
㸡୲ௌ⎝→ລᛢ⹠䛯֋�
1 [root@kvm8 ~]# useradd -G sharegrp deyu1

useradd: warning: the home directory already exists.
3 Not copying any file from skel directory into it.

Creating mailbox file: File exists
� �
5. ஽ℹ⹺ /home ⹠䛯ત⸐ deyu1 ⹠䛯劫ઝ઄᝿ὡᣢ㯒 deyu1劫࿲ዎ⤂὘ᐿ⸐ᣢ
㯒劫෭ UID ઝ઄῁ 1001֋
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�
[root@kvm8 ~]# ll /home/

2 total 21
drwx------. 2 1000 1001 1024 Nov 23 11:26 deyu1

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 deyu4
drwx------. 2 root root 12288 Jul 10 11:53 lost+found
� �

6. 㢲ค௶ⳣ userdel ༑䒰䭪 -r ຠ䨇ᣢ㯒ဓ෭ᛢ⹠䛯劫๱⯡ౘ㉬ /var/spool/mail/
deyu1 ဓ /home/deyu1 ઄᝿ὡᣢ㯒 deyu1劫⥠▊ຠ䨇֋�
1 [root@kvm8 ~]# userdel -r deyu1

userdel: /var/spool/mail/deyu1 not owned by deyu1, not removing
3 userdel: /home/deyu1 not owned by deyu1, not removing

[root@kvm8 ~]# ll /home/
5 total 21

drwx------. 2 1000 1001 1024 Nov 23 11:26 deyu1
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 deyu4

drwx------. 2 root root 12288 Jul 10 11:53 lost+found
� �
7. ௶ⳣ rm ༑䒰䭪 -rf ᧂຫຠ䨇 /home/deyu1 ⹠䛯ဓ෭␎⹠䛯劫ຠ䨇ౘ㉬ /var/
spool/mail/deyu1֋�

[root@kvm8 ~]# rm -rf /home/deyu1
2 [root@kvm8 ~]# rm -f /var/spool/mail/deyu1
� �

8. ค䗜὘὘ᐿᣢ㯒 deyu1劫⑄ᣦⳠⳞᛢ⹠䛯 /home/deyu1 ဓౘ㉬ /var/spool/
mail/deyu1֋�

[root@kvm8 ~]# useradd -G sharegrp deyu1
2 [root@kvm8 ~]# ll /home/

total 21
4 drwx------. 2 deyu1 deyu1 1024 Nov 23 11:34 deyu1

drwx------. 2 deyu2 deyu2 1024 Nov 23 11:26 deyu2
6 drwx------. 2 deyu3 deyu3 1024 Nov 23 11:26 deyu3

drwx------. 2 deyu4 deyu4 1024 Nov 23 11:27 deyu4
8 drwx------. 2 root root 12288 Jul 10 11:53 lost+found

[root@kvm8 ~]# ll /var/spool/mail/
10 total 0

-rw-rw----. 1 deyu1 mail 0 Nov 23 11:34 deyu1
12 -rw-rw----. 1 deyu2 mail 0 Nov 23 11:26 deyu2

-rw-rw----. 1 deyu3 mail 0 Nov 23 11:26 deyu3
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14 -rw-rw----. 1 deyu4 mail 0 Nov 23 11:27 deyu4
-rw-rw----. 1 rpc mail 0 Jul 10 11:53 rpc
� �

12.4 䁅⁠ᣢ㯒

1. usermod ေଡ଼䁅⁠ᣢ㯒劫඿ℹ䍶༚㾃ᾧ֋

(a) -G効䁅⁠䧬᝿㗤㏀֋

(b) -s効䁅⁠ᣢ㯒⸉ොῑ௶ⳣ⸐ shell֋

(c) -u効䁅⁠ᣢ㯒⸐ uid֋

(d) -l効䁅⁠ᣢ㯒⸉ො⸐။ㄱ֋
�

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

-l, --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)
-o, --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
� �
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2. 䁅⁠ᣢ㯒 deyu1 ⤂ linda֋�
[root@kvm8 ~]# usermod -l linda deyu1

2 [root@kvm8 ~]# id linda
uid=3585(linda) gid=3585(deyu1) groups=3585(deyu1),1000(sharegrp)
� �

3. 䁅⁠ᣢ㯒 linda ⸐ uid ⤂ 4000֋�
1 [root@kvm8 ~]# usermod -u 4000 linda

[root@kvm8 ~]# id linda
3 uid=4000(linda) gid=3585(deyu1) groups=3585(deyu1),1000(sharegrp)
� �

4. 䁅⁠ᣢ㯒 linda ⸐⸉ො shell ⤂ /sbin/nologin֋�
1 [root@kvm8 ~]# usermod -s /sbin/nologin linda

[root@kvm8 ~]# getent passwd linda
3 linda:x:4000:3585::/home/deyu1:/sbin/nologin
� �

5. 䁅⁠ᣢ㯒 linda ⸐䧬᝿㗤㏀⤂ apache֋�
1 [root@kvm8 ~]# usermod -G apache linda

[root@kvm8 ~]# id linda
3 uid=4000(linda) gid=3585(deyu1) groups=3585(deyu1),48(apache)
� �

12.5 㼡ᛉ௶ⳣ㘽ᛯ⿻

1. passwd Ⴏ巙㼡ᛉᰵ䁅⁠ᛯ⿻�
1 [root@kvm8 ~]# passwd [-lunxwS] username
ဌἧ効

3 --stdin 効㏽ⳬ⌰✜䎕ොလᨛᛯ⿻劫䕧၆管㐼㯋理劫ေᒯ䗞⁠Ỷᣢ㯒ᛯ⿻֋
� �
2. ௶ⳣ --stdin 䒰䭪䁅⁠ deyu1, deyu2, deyu3 ⸐⸉ොᛯ⿻֋�

1 [root@kvm8 ~]# echo 'qweqwe' | passwd --stdin deyu1
Changing password for user deyu1.

3 passwd: all authentication tokens updated successfully.
[root@kvm8 ~]# echo 'qweqwe' | passwd --stdin deyu2
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5 Changing password for user deyu2.
passwd: all authentication tokens updated successfully.

7 [root@kvm8 ~]# echo 'qweqwe' | passwd --stdin deyu3
Changing password for user deyu3.

9 passwd: all authentication tokens updated successfully.
[root@kvm8 ~]# echo 'qweqwe' | passwd --stdin deyu4

11 Changing password for user deyu4.
passwd: all authentication tokens updated successfully.
� �

12.6 ௶ⳣ㘽䌝୴๾᷁

1. su効䎣᷁ᣢ㯒䌝୴֋�
[root@kvm8 ~]# su [-lcm] [username]

2 ဌἧ効
- 効䁅᷁䌝୴⤂ root劫လᨛ੷ಂ὘⸐ shell劫௶ⳣ root ⸐ⲃᐪ㼡ᛉဌἧ⎝

4 劫ᓵ /root/.bash_profile ㈕֋
-l username 効䁅᷁䌝୴⤂ username劫ઋ௶ⳣ username ⸐᱔⁲⹪䦌ⲃᐪ㼡ᛉ
⎝֋

6 -m,-p 効௶ⳣ⹠ແ⸐ⲃᐪ㼡ᛉ劫㙂઄䗜὘䀽လ὘௶ⳣ㘽⸐㼡ᛉ⎝֋
-c command 効഼䑵㶈੷␎ᴁ巙 command֋
� �

2. su - 䁅᷁䌝୴⁮௶ⳣ὘ᣢ㯒 deyu1 ⸐ⲃᐪ䁅ἧ劫᱔ଡ଼᱔ጃ⹠䛯⤂ deyu1 ⸐ᛢ
䛯֋�
1 [root@kvm8 ~]# su - deyu1

[deyu1@kvm8 ~]$ pwd
3 /home/deyu1
� �

3. ⳬᣢ㯒 deyu1 ௶ⳣ su 䁅᷁䌝୴⤂ root劫௶ⳣ࿲ᣢ㯒 deyu1 ⸐ⲃᐪ䁅ἧ劫᱔
ଡ଼᱔ጃ⹠䛯⤂ deyu1 ⸐ᛢ䛯֋�
1 [deyu1@kvm8 ~]$ su

Password:
3 [root@kvm8 deyu1]# pwd

/home/deyu1
5 [root@kvm8 deyu1]# exit

exit
� �
4. ⳬᣢ㯒 deyu1 ௶ⳣ su - 䁅᷁䌝୴⤂ root劫௶ⳣᣢ㯒 root ⸐ⲃᐪ䁅ἧ劫᱔ଡ଼
᱔ጃ⹠䛯⤂ root ⸐ᛢ䛯֋

De-Yu Wang CSIE CYUT 112



12.7. ᣢ㯒ᛢ⹠䛯ᅰ䮡 CHAPTER 12. ᣢ㯒㟪䌝୴管理

�
[deyu1@kvm8 ~]$ su -

2 Password:
Last login: Sat Oct 3 06:53:15 CST 2015 on pts/0

4 [root@kvm8 ~]# pwd
/root

6 [root@kvm8 ~]# exit
logout

8 [deyu1@kvm8 ~]$ exit
logout
� �

5. ௶ⳣ su 䁅᷁䌝୴⤂ deyu1劫௶ⳣᣢ㯒 root ⸐ⲃᐪ䁅ἧ劫᱔ଡ଼᱔ጃ⹠䛯⤂ root
⸐ᛢ䛯֋�
1 [root@kvm8 ~]# su deyu1

[deyu1@kvm8 root]$ pwd
3 /root

[deyu1@kvm8 root]$ exit
5 exit

[root@kvm8 ~]#
� �

12.7 ᣢ㯒ᛢ⹠䛯ᅰ䮡

1. ຠ䨇ᣢ㯒 deyu1劫஽╌⁲ં -r 䒰䭪劫࿲ᣢ㯒 deyu1 ⸐ᛢ⹠䛯 /home/deyu1
䒼῁ᚐጃ劫஽Ẑ⁲㘽઄ᚐጃ劫᱔ଡ଼ာ䮾だ࿲ᣢ㯒 deyu1 ⸐ UID 1003֋�

[root@kvm8 ~]# userdel deyu1
2 [root@kvm8 ~]# ll /home/

total 20
4 drwx------. 2 1003 deyu1 4096 Nov 14 05:48 deyu1

drwx------. 2 deyu2 deyu2 4096 Nov 14 05:50 deyu2
6 drwx------. 2 deyu3 deyu3 4096 Nov 13 14:33 deyu3

drwx------. 2 deyu4 deyu4 4096 Nov 14 05:50 deyu4
� �
2. ຠ䨇㗤㏀ deyu1劫⹠䛯 /home/deyu1 ᱔᝿⸐㗤㏀઄ᚐጃ劫᱔ଡ଼૖ာ䮾だ࿲㗤
㏀ deyu1 ⸐ GID 1004֋�
1 [root@kvm8 ~]# groupdel deyu1

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

drwx------. 2 1003 1004 4096 Nov 14 05:48 deyu1
5 drwx------. 2 deyu2 deyu2 4096 Nov 14 05:50 deyu2

drwx------. 2 deyu3 deyu3 4096 Nov 13 14:33 deyu3
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7 drwx------. 2 deyu4 deyu4 4096 Nov 14 05:50 deyu4
� �
3. 䗜὘ⳠⳞᣢ㯒 deyu1劫๱⯡ᛢ⹠䛯᢯ᚐጃ劫઄Თ skel ⹠䛯⸐㼡ᛉ㸪㸡䒋ဇ⸐䀩
ႄ㼆᫓֋�
1 [root@kvm8 ~]# useradd -G sharegrp deyu1

useradd: warning: the home directory already exists.
3 Not copying any file from skel directory into it.
� �

4. ℹ⹺ /home/deyu1 ⸐Ẑ⁲㘽ဓ᱔᝿㗤㏀䔟઄ᜬ֋�
1 [root@kvm8 ~]# ll /home/

total 20
3 drwx------. 2 1003 1004 4096 Nov 14 05:48 deyu1

drwx------. 2 deyu2 deyu2 4096 Nov 14 05:50 deyu2
5 drwx------. 2 deyu3 deyu3 4096 Nov 13 14:33 deyu3

drwx------. 2 deyu4 deyu4 4096 Nov 14 05:50 deyu4
� �
5. chwon 䁅⁠ /home/deyu1 ⸐Ẑ⁲㘽ဓ᱔᝿㗤㏀⤂ deyu1֋�

[root@kvm8 ~]# chown deyu1.deyu1 /home/deyu1/
� �
6. คℹ⹺ /home/deyu1 ⸐Ẑ⁲㘽ဓ᱔᝿㗤㏀䔟῁ deyu1֋�

1 [root@kvm8 ~]# ll /home/
total 20

3 drwx------. 2 deyu1 deyu1 4096 Nov 14 05:48 deyu1
drwx------. 2 deyu2 deyu2 4096 Nov 14 05:50 deyu2

5 drwx------. 2 deyu3 deyu3 4096 Nov 13 14:33 deyu3
drwx------. 2 deyu4 deyu4 4096 Nov 14 05:50 deyu4
� �

7. su ๾᷁ລᣢ㯒 deyu1劫⑄ᣦᚐလᛢ⹠䛯⸐ⲃᐪ䁅ἧ֋�
[root@kvm8 ~]# su - deyu1

2 [deyu1@kvm8 ~]$ exit
logout
� �
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12.8 ᣢ㯒ἣ䷧ဌἧ䁅⁠

1. 䁅⁠ⳣᱍ။֊㗤㏀။ဓ෭ᛢ⹠䛯劫ℹ⹺ᛢ⹠䛯劫ⳣᱍ deyu1 લ㺕㗤㏀῁
deyu1劫ᛢ⹠䛯῁ /home/deyu1֋�
1 [root@kvm8 ~]# ll /home/

total 23
3 drwx------. 2 deyu1 deyu1 1024 Nov 22 20:23 deyu1

drwx------. 2 deyu2 deyu2 1024 Nov 23 07:43 deyu2
5 drwx------. 2 deyu3 deyu3 1024 Nov 22 19:21 deyu3

drwx------. 2 deyu4 deyu4 1024 Nov 23 07:45 deyu4
7 drwx------. 2 root root 12288 Jul 10 13:46 lost+found
� �

2. 䁅⁠㗤㏀။ deyu1 ⤂ linda劫/home/deyu1 ⸐㗤㏀ⳬ deyu1 䁅⁠ᰰ linda
૽֋�
1 [root@kvm8 ~]# groupmod -n linda deyu1

[root@kvm8 ~]# ll /home/
3 total 23

drwx------. 2 deyu1 linda 1024 Nov 22 20:23 deyu1
5 drwx------. 2 deyu2 deyu2 1024 Nov 23 07:43 deyu2

drwx------. 2 deyu3 deyu3 1024 Nov 22 19:21 deyu3
7 drwx------. 2 deyu4 deyu4 1024 Nov 23 07:45 deyu4

drwx------. 2 root root 12288 Jul 10 13:46 lost+found
� �
3. 䁅⁠ⳣᱍ။ deyu1 ⤂ linda劫/home/deyu1 ⸐ⳣᱍⳬ deyu1 䁅⁠ᰰ linda
૽֋�

[root@kvm8 ~]# usermod -l linda deyu1
2 [root@kvm8 ~]# ll /home/

total 23
4 drwx------. 2 linda linda 1024 Nov 22 20:23 deyu1

drwx------. 2 deyu2 deyu2 1024 Nov 23 07:43 deyu2
6 drwx------. 2 deyu3 deyu3 1024 Nov 22 19:21 deyu3

drwx------. 2 deyu4 deyu4 1024 Nov 23 07:45 deyu4
8 drwx------. 2 root root 12288 Jul 10 13:46 lost+found
� �

4. 䁅⁠ⳣᱍ။ linda ⸐ᛢ⹠䛯။劫ⳬ deyu1 䁅⤂ linda劫/home/deyu1 䁅ᰰ /
home/linda֋�

[root@kvm8 ~]# mv /home/deyu1 /home/linda
2 [root@kvm8 ~]# ll /home/

total 23
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4 drwx------. 2 deyu2 deyu2 1024 Nov 23 07:43 deyu2
drwx------. 2 deyu3 deyu3 1024 Nov 22 19:21 deyu3

6 drwx------. 2 deyu4 deyu4 1024 Nov 23 07:45 deyu4
drwx------. 2 linda linda 1024 Nov 22 20:23 linda

8 drwx------. 2 root root 12288 Jul 10 13:46 lost+found
� �
5. 䁅⁠ /home/deyu1 ⹠䛯။⤂ /home/linda ᨐ劫๾᷁䌝୴⤂ linda ࿒᲋઄ລᛢ
⹠䛯劫࿲ዎ⤂ linda ⸐劫/home/deyu1 䁅ᰰ /home/linda֋�

[root@kvm8 ~]# su - linda
2 su: warning: cannot change directory to /home/deyu1: No such file or

directory
-bash-4.2$ exit

4 logout
� �
6. linda ᲋઄ລᛢ⹠䛯࿲ዎ⤂ linda ⸐ᛢ⹠䛯劫䒼῁㼡ᛉ⤂ /home/deyu1劫ᩉ䭭
䁅⁠⤂ /home/linda֋�

[root@kvm8 ~]# usermod -d /home/linda linda
� �
7. ค๾᷁䌝୴⤂ linda劫⑄ᣦ䑵ොᛢ⹠䛯 /home/linda֋�

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

3 [linda@kvm8 ~]$ exit
logout
� �

8. ෭୍ⳣᱍ deyu2 deyu3 deyu4 ૖ⳣ၊⌹⸐ὟᦢỶ။֋

12.9 ᜋ⍮㑓㘎

1. ᦎㆱⳣᱍᣢ㯒

(a) deyu1 䧬᝿㗤㏀⤂ sharegrp

(b) deyu2 䧬᝿㗤㏀⤂ sharegrp

(c) deyu3 ⥠▊௶ⳣ shell ⸉ො

(d) deyu4 ᴁᛉ uid ⤂ 3854
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(e) ዊಂᣢ㯒⸐ᛯ⿻⸑㼡ᛉ⤂ 123qwe

2. ᣢ㯒။ㄱ֊UID֊䧬᝿㗤㏀㼡ᛉ䜕㽽⸑ေ௶ⳣ usermod ౥Ỷ֋

3. 㢲ຠ䨇ᣢ㯒䗜὘὘ᐿ劫ຠ䨇ῑᩉ䭭䑭֔ᛢ⹠䛯֕੷௬ຠ䨇劫ၣຼ὘ᐿ⸐ᣢ㯒ေ㜆
⥠▊ᚐလᛢ⹠䛯֋
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Chapter 13

ᣢ㯒ᛯ⿻㈡ⴕ

13.1 /etc/shadow

1. Linux ᣢ㯒㶟ጃ /etc/passwd劫ᣢ㯒ᛯ⿻䩫⛛ᨐᚐጃ /etc/shadow劫⒚㶈ᛯ⿻
⁲૔ಂ⏶௄劫ଡ଼ฉ㯒֔:֕๽䨲ᓵં効�

[root@kvm8 ~]# head /etc/shadow
2 root:$6$6RvHznZZPKW3g82k$g5CJl8oIjczadx0ije46B1::0:99999:7:::

bin:*:18358:0:99999:7:::
4 daemon:*:18358:0:99999:7:::

adm:*:18358:0:99999:7:::
6 lp:*:18358:0:99999:7:::

sync:*:18358:0:99999:7:::
8 shutdown:*:18358:0:99999:7:::

halt:*:18358:0:99999:7:::
10 mail:*:18358:0:99999:7:::

operator:*:18358:0:99999:7:::
� �
2. ᛯ⿻⎝૔ಂ⏶௄効

(a) ᣢ㯒။ㄱ劫㺕㟪 /etc/passwd ⹪၊ᱠေ֋

(b) ᛯ⿻効⺌⑄⸐ᛯ⿻஽᢯༑ᛯ劫ᛯ⿻⏶ㇻ੷ಂᚏ⤂֔*֕ᰵ㘽῁֔! 劫֕㶟だ䑣
ಂᣢ㯒઄⁮㷗ⳣ௽⸉ො֋

(c) ઁ␎⁠ངᛯ⿻⸐ᾃ₆劫㼅㉗ Linux ᾃ₆⸐ῑ䥑῁ଡ଼ 1970 ᤘ 1 ⁱ 1 ᾃ⤂
0劫㙂 1971 ᤘ 1 ⁱ 1 ᾃຼ⤂ 365֋

(d) ᛯ⿻઄ေ㷗⁠ང⸐ᒰἧ劫0㶟だᛯ⿻䩀ῑေଡ଼⁠ང劫ᓵ⃶㼡ᛉ⤂ 20劫ຼ 20
ᒰૂෞ⸑⥠▊Ỷ䁅ᛯ⿻֋

(e) ᛯ⿻䪈㺕䗜὘䁅⁠⸐ᒰἧ劫99999 㶟だᛯ⿻઄䪈㺕䗜὘㼡ᛉ֋

(f) ᛯ⿻䪈㺕䁅⁠ແ⸐䀩ႄ効ઁం 7 㶟だ 7 ᒰෞ系統⁮䀩ႄᣢ㯒֋
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13.2. 䭳㼡ᛯ⿻䒋₆ CHAPTER 13. ᣢ㯒ᛯ⿻㈡ⴕ

(g) ᛯ⿻䒋₆⸐᪾䧸ῑ䥑効ⴣᛯ⿻ᒷỿᨐ劫n ᒰෞ䒼ေଡ଼⸉ො֋

(h) ᣢ㯒ᒷỿᾃ₆効㼅㉗Ὗᦢ၊⏶௄ 3֋

(i) ౔ⴋ効⹺ଡ଼ᨐ⁲⥠὘༐㜆༑ො֋

13.2 䭳㼡ᛯ⿻䒋₆

1. Linux 系統䭳㼡⸐ᛯ⿻䒋₆㈡ⴕጃ /etc/login.defs֋�
1 [root@kvm8 ~]# grep ^PASS_ -B7 /etc/login.defs

# Password aging controls:
3 #

# ᛯ⿻䪈㺕䗜὘䁅⁠⸐ᒰἧ劫99999 㶟だᛯ⿻઄䪈㺕䗜὘㼡ᛉ֋
5 # PASS_MAX_DAYS Maximum number of days a password may be used.

# ᛯ⿻઄ေ㷗⁠ང⸐ᒰἧ劫0 㶟だᛯ⿻䩀ῑေଡ଼⁠ང֋
7 # PASS_MIN_DAYS Minimum number of days allowed between password

changes.
# ᛯ⿻⁫⽃䤺᥅劫5 㶟だᛯ⿻઄㜆ᜰὡ5ಂᚏය֋

9 # PASS_MIN_LEN Minimum acceptable password length.
# ᛯ⿻䪈㺕䁅⁠ແ⸐䀩ႄ劫7 㶟だ7ᒰૂෞ系統⁮䀩ႄᣢ㯒֋

11 # PASS_WARN_AGE Number of days warning given before a password
expires.

#
13 PASS_MAX_DAYS 99999

PASS_MIN_DAYS 0
15 PASS_MIN_LEN 5

PASS_WARN_AGE 7
� �
2. ὘ᐿᣢ㯒 deyu11�

[root@kvm8 ~]# useradd deyu11
� �
3. chage Ⴏ巙ℹ㽉䁅䖱ᣢ㯒ᛯ⿻䒋₆⫂ᮍ֋�

1 [root@kvm8 ~]# 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, --inactive INACTIVE set password inactive after expiration

9 to INACTIVE
-l, --list show account aging information
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11 -m, --mindays MIN_DAYS set minimum number of days before
password

change to MIN_DAYS
13 -M, --maxdays MAX_DAYS set maximum number of days before

password
change to MAX_DAYS

15 -R, --root CHROOT_DIR directory to chroot into
-W, --warndays WARN_DAYS set expiration warning days to WARN_DAYS
� �

4. ℹ㽉ᣢ㯒 deyu11 ⸐ᛯ⿻䒋₆⫂ᮍ劫ᓵ䭳㼡㈡ⴕ֋�
[root@kvm8 ~]# chage -l deyu11

2 Last password change : Dec 17, 2021
Password expires : never

4 Password inactive : never
Account expires : never

6 Minimum number of days between password change : 0
Maximum number of days between password change : 99999

8 Number of days of warning before password expires : 7
� �
5. ℹ㽉ᣢ㯒 deyu11 ጃ /etc/shadow ⸐၃⏶௄ಳ劫㟪 chage ℹ㽉㏉⃶੷⌹֋�

[root@kvm8 ~]# grep deyu11 /etc/shadow
2 deyu11:!!:18978:0:99999:7:::
� �

13.3 䁅⁠䭳㼡ᛯ⿻䒋₆㈡ⴕ

1. ౥Ỷ䭳㼡ᛯ⿻䒋₆㈡ⴕ劫ᛯ⿻⁫䤺௶ⳣᒰἧ 30 ᒰ֋�
[root@kvm8 ~]# vim /etc/login.defs

2 [root@kvm8 ~]# grep ^PASS_ /etc/login.defs
PASS_MAX_DAYS 30

4 PASS_MIN_DAYS 0
PASS_MIN_LEN 5

6 PASS_WARN_AGE 7
� �
2. ὘ᐿᣢ㯒 deyu12�

[root@kvm8 ~]# useradd deyu12
� �
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3. ℹ㽉ᣢ㯒 deyu12 ⸐ᛯ⿻䒋₆⫂ᮍ劫ᓵ䭳㼡㈡ⴕ劫⁫䤺௶ⳣᒰἧ 30 ᒰ֋�
1 [root@kvm8 ~]# useradd deyu12

[root@kvm8 ~]# chage -l deyu12
3 Last password change : Dec 17, 2021

Password expires : Jan 16, 2022
5 Password inactive : never

Account expires : never
7 Minimum number of days between password change : 0

Maximum number of days between password change : 30
9 Number of days of warning before password expires : 7
� �

4. ℹ㽉ᣢ㯒 deyu12 ጃ /etc/shadow ⸐၃⏶௄ಳ劫㟪 chage ℹ㽉㏉⃶੷⌹֋�
1 [root@kvm8 ~]# grep deyu12 /etc/shadow

deyu12:!!:18978:0:30:7:::
� �

13.4 㼡ᛉ᢯ᚐጃᣢ㯒ᛯ⿻䒋₆⫂ᮍ

1. 㼡ᛉᣢ㯒 deyu11 ᛯ⿻ 20 ᒰᨐᩉ䭭䁅⁠֋�
[root@kvm8 ~]# chage -M 20 deyu11

2 [root@kvm8 ~]# chage -l deyu11
Last password change : Dec 17, 2021

4 Password expires : Jan 06, 2022
Password inactive : never

6 Account expires : never
Minimum number of days between password change : 0

8 Maximum number of days between password change : 20
Number of days of warning before password expires : 7
� �

2. 㼡ᛉᣢ㯒 deyu11 ᛯ⿻ 5 ᒰෞ઄㜆䁅⁠֋�
1 [root@kvm8 ~]# chage -m 5 deyu11

[root@kvm8 ~]# chage -l deyu11
3 Last password change : Dec 17, 2021

Password expires : Jan 06, 2022
5 Password inactive : never

Account expires : never
7 Minimum number of days between password change : 5

Maximum number of days between password change : 20
9 Number of days of warning before password expires : 7
� �

De-Yu Wang CSIE CYUT 121



13.5. ᜋ⍮㑓㘎 CHAPTER 13. ᣢ㯒ᛯ⿻㈡ⴕ

3. 㼡ᛉᣢ㯒 deyu11 ᛯ⿻䒋₆ແ 6 ᒰ䀩ႄ֋�
1 [root@kvm8 ~]# chage -W 6 deyu11

[root@kvm8 ~]# chage -l deyu11
3 Last password change : Dec 17, 2021

Password expires : Jan 06, 2022
5 Password inactive : never

Account expires : never
7 Minimum number of days between password change : 5

Maximum number of days between password change : 20
9 Number of days of warning before password expires : 6
� �

13.5 ᜋ⍮㑓㘎

1. 㼡ᛉ䭳㼡ᛯ⿻䒋₆ⴕ㈡劫૖ᝋ῁὘ᐿ⸐ᣢ㯒劫෭ᛯ⿻⁮⁲ଡ଼ં㈡ⴕ֋

(a) ⁫䤺઄ⳣ䁅⁠ᒰἧ 30

(b) ေଡ଼䁅⁠⸐⁫⽃ᒰἧ 4

(c) ᛯ⿻䒋₆ແ 6 ᒰ䀩ႄ

(d) ᛯ⿻䤺᥅㟙ᜰ 8

2. ὘ᐿᣢ㯒 deyu11劫chage ℹ⹺῁ၣᓵ䭳㼡劫ଡ଼管㐼Ⴏ巙䕧၆ tee Ⴏ巙ᜭ၏ລ /
root/chage1֋

3. ὘ᐿᣢ㯒 deyu12劫chage 㼡ᛉ

(a) ⁫䤺઄ⳣ䁅⁠ᒰἧ 20

(b) ေଡ଼䁅⁠⸐⁫⽃ᒰἧ 7

(c) ᛯ⿻䒋₆ແ 4 ᒰ䀩ႄ

4. chage ℹ⹺ deyu12 ᣢ㯒劫῁ၣᓵ䁅⁠劫ઝᜭ၏ /root/chage2֋
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Linux ⎝→⏺䧸㟪᝿᪗

14.1 ⎝→⏺䧸

• ⎝→⏺䧸㟪᝿᪗⤂ᚭ㘎 Linux ૂ䗜㺕䦌ྻ֋

• ጃↄ⹠䛯”/” ં劫䎕ොᴁ巙 ls -al

�
1 [dywang@mdk-dyw /]$ ls -al

total 72
3 drwxr-xr-x 18 root adm 4096 Sep 16 11:11 ./

drwxr-xr-x 18 root adm 4096 Sep 16 11:11 ../
5 -rw-r--r-- 1 root root 0 Sep 16 11:11 .autofsck

drwxr-xr-x 2 root root 4096 Sep 28 12:50 bin/
7 drwxr-xr-x 3 root root 4096 Sep 16 11:11 boot/

drwxr-xr-x 26 root root 14420 Oct 1 12:30 dev/
9 drwxr-xr-x 85 root root 8192 Sep 29 12:59 etc/

drwxr-xr-x 18 root root 4096 Sep 26 12:45 home/
11 drwxr-xr-x 2 root root 4096 Sep 9 16:14 initrd/

drwxr-xr-x 11 root root 4096 Sep 28 12:49 lib/
13 drwxr-xr-x 5 root root 4096 Sep 29 12:59 mnt/

drwxr-xr-x 2 root root 4096 Jan 5 2004 opt/
15 dr-xr-xr-x 179 root root 0 Sep 16 11:10 proc/

-rw------- 1 root root 1024 Sep 9 13:06 .rnd
17 drwx------ 16 root root 4096 Oct 1 13:13 root/

drwxr-xr-x 2 root root 8192 Sep 28 12:50 sbin/
19 drwxr-xr-x 10 root root 0 Sep 16 11:10 sys/

drwxrwxrwt 23 root root 4096 Oct 1 13:13 tmp/
21 drwxr-xr-x 12 root root 4096 Sep 9 13:15 usr/

drwxr-xr-x 23 root root 4096 Sep 9 17:31 var/
� �
㾃ᾧ効

– total 72効⎝→෨ 72 Blocks֋
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– ၃⏶௄㾃ᾧ効
⏶௄੷ ⏶௄ଃ ⏶௄઀ ⏶௄ዊ ⏶௄ଋ ⏶௄෤ ⏶௄੺

drwxr-xr-x 3 root root 4096 Sep 16 11:11 boot
⎝→᝿᪗ ⾵䑭㏉ἧ⹠ Ẑ⁲㘽 Ẑ⁲㘽㗤㏀ ᒯᜮ ᦎ⎝ᾃ₆ ⎝။

1. ㇻ੷⏶௄ drwxr-xr-x劫෨⁲⎝→⸐ 10 ಂ᝿᪗効

⎝→䮰ፔ
⎝→Ẑ⁲㘽
ૂ᝿᪗

⎝→᱔᝿㗤㏀
ૂ᝿᪗

෭୍଱
ૂ᝿᪗

ေ䀽 ေᜐေᎰ㶈 ⥠ေᜐૂ᝿᪗

,,
,, �� EE \\

d rwx r-x r-x
S
S

�
�

,
,

�����
l
l

14.2 Ỷ䁅⎝→⏺䧸

1. chmod効Ỷ䁅⏺䧸֋

�
chmod [ -R ] xyz ⎝→ᰵ⹠䛯

2 chmod [ -R ] u = r ⎝→ᰵ⹠䛯
g + w ⎝→ᰵ⹠䛯

4 o - x ⎝→ᰵ⹠䛯
a ⎝→ᰵ⹠䛯

6 chmod u=rwx,go=rx ⎝→ᰵ⹠䛯
chmod a-x ⎝→ᰵ⹠䛯
� �

• xyz ⤂઀㏀ rwx ᝿᪗ἧಳૂ༑㒑֋
r : 4
w : 2
x : 1

• -rwxr-xr-- ૂ᝿᪗ἧಳ⤂ 754֋

• ㇵ㯒䮰ፔ
u : user
g : group
o : other
a : all
+ : ༑ො
- : 䨇ဇ
= : 㼡ᛉ
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2. ం䮡効㢲ᨢව⿠㸪㸡Ω੷⹠䛯 abc 劧཯ၨ␎⹠䛯ૂ᱔⁲⎝→动㟙⾵⿠劫ຼ⹠ແ
௶ⳣ㘽䩥⤂⎝→Ẑ⁲㘽劫஽࿒⥠▊౥Ỷ㽕⎝→劫㾝ᅰᓵௌଡ଼㋈ᇁ⸐Ὗᦢ劫䁌௶ⳣ

㘽ေଡ଼౥Ỷ᱔⁲⎝→劾

�
1 chmod u+w -R abc
� �

14.3 ⎝→⸐䭳㼡⏺䧸

1. umask効὘ᐿ⎝→ᰵ⹠䛯䭳㼡⏺䧸劫઄ᴁᛉ mode ຍ๱⹠ແ䭳㼡⏺䧸劫ᴁᛉ
mode ຼ㼡ᛉ䭳㼡⏺䧸֋�
1 [root@dywHome2 test]# umask [-S] [mode]
ဌἧ㾃ᾧ効

3 -S(Symbolic): ଡ଼ㇵ㯒䮰ፔ䮾だ⏺䧸
� �
2. ๾᷁䌝୴⤂੷㠉ⳣᱍ deyu6֋�

1 [root@kvm8 ~]# su - deyu6
� �
3. Ꮀ㶈 umask ઄༑ mode ဌἧ劫䎕๱ 0002֋�

1 [deyu6@kvm8 ~]$ umask
0002
� �

4. ὘ᐿ⎝→ ೰le1 ဓ⹠䛯 dir1֋�
[deyu6@kvm8 ~]$ touch file1

2 [deyu6@kvm8 ~]$ mkdir dir1
� �
5. umask 0002 㶟だẐ⁲㘽ဓ၊㗤㏀઄ᱲ䨇୲ௌ⏺䧸劫෭୍௶ⳣ㘽⸑䭭ᱲ䨇֖ᜐ֗
⸐⏺䧸劫᱔ଡ଼ᦎㆱ὘⎝→ᰵ⹠䛯⸐⏺䧸ᓵં効�

[deyu6@kvm8 ~]$ ll
2 total 4

drwxrwxr-x. 2 deyu6 deyu6 4096 Apr 29 16:29 dir1
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4 -rw-rw-r--. 1 deyu6 deyu6 0 Apr 29 16:29 file1
� �
6. Ꮀ㶈 umask ᴁᛉ mode 0022֋�

[deyu6@kvm8 ~]$ umask 0022
� �
7. Ꮀ㶈 umask ଡ଼ㇵ㯒Ὗᦢℹ㽉֋�

1 [deyu6@kvm8 ~]$ umask -S
u=rwx,g=rx,o=rx
� �

8. ὘ᐿ⎝→ ೰le2 ဓ⹠䛯 dir2֋�
[deyu6@kvm8 ~]$ touch file2

2 [deyu6@kvm8 ~]$ mkdir dir2
� �
9. umask 0022 㶟だẐ⁲㘽઄ᱲ䨇୲ௌ⏺䧸劫၊㗤㏀ဓ෭୍௶ⳣ㘽⸑䭭ᱲ䨇֖ᜐ֗
⸐⏺䧸劫᱔ଡ଼ᦎㆱ὘⎝→ᰵ⹠䛯⸐⏺䧸ᓵં効�

[deyu6@kvm8 ~]$ ll
2 total 8

drwxrwxr-x. 2 deyu6 deyu6 4096 Apr 29 16:29 dir1
4 drwxr-xr-x. 2 deyu6 deyu6 4096 Apr 29 16:42 dir2

-rw-rw-r--. 1 deyu6 deyu6 0 Apr 29 16:29 file1
6 -rw-r--r--. 1 deyu6 deyu6 0 Apr 29 16:42 file2
� �

10. ᜦ umask 0022 ᜐො.bashrc劫ⴣ deyu6 ⸉ොᨐ὘ᐿ⎝→ᰵ⹠䛯劫ᝋ⁮௶ⳣ䑣
ಂ䭳㼡⏺䧸֋�

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

umask 0022
� �

14.4 ⎝→⸐⪃①᝿᪗

1. ⎝→⸐⪃①᝿᪗ SUID/SGID/SBIT
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(a) Set UID (SUID)劺㼡㖴௶ἶ୭ጃᎰ㶈䨬⒅෮⁲ἶ୭Ẑ⁲㘽⸐⏺䧸֋

i. SUID ෯ፔ⸐⸐ంᚉ⤂ /usr/bin/passwd֋
A. ᣢ㯒㟪ᛯ⿻ᚐỹὡ /etc/passwd 㟪 /etc/shadow֋㙂 /etc/
shadow ⸐⏺䧸⤂ ֖-r--------֗劫ઋẐ⁲㘽⤂ root֋

B. ੷㠉䌝୴௶ⳣ㘽㺕⁠὘㟓᢮⸐ᛯ⿻劫Ꮀ㶈 /usr/bin/passwd ࿒ေ
ଡ଼ᚐလᛯ⿻⎝ /etc/shadow֋

ii. SUID ഼ေⳣጃ֖ଃ䑵௄ຫ⎝→ (binary ೰le) ֗ઁ֋

(b) Set GID (SGID)効ာᜬ⹠䛯⁲ỿ֋

i. ⹠䛯㷗㼡㖴ᨐ劫୲ௌⳣᱍጃ⑅⹠䛯ંᦎㆱ⸐ἶ୭劫᱔᝿㗤㏀⸑㟪㽕⹠䛯
᱔᝿⸐㗤㏀⹪၊֋

ii. ေ௶ⳣጃ⪃ᛉ⸐ᒦ଱ዷ䨩⸐ᜧ→䥉⸊ઁ֋

(c) Sticky Bit (SBIT)効䧜ຠ䨇᝿᪗劫ာᜬ⹠䛯⁲ỿ֋

i. ጃ෮⁲ SBIT ⸐⹠䛯ં劫௶ⳣ㘽㢲ጃ㽕⹠䛯ં෮⁲ w ဓ x ⸐⏺䧸劫ຼ
ⴣ௶ⳣ㘽ጃ㽕⹠䛯ંᦎㆱ⎝→ᰵ⹠䛯ῑ劫ာ⁲⎝→Ẑ⁲㘽㟪 root ᱠ⁲
⏺༌ຠ䨇֋

ii. ෯ፔ⸐ంᚉᓵ /tmp ⸐⏺䧸῁ ֖drwxrwxrwt֗劫୲ௌⳣᱍ䔟ေጃ /tmp
ෞ὘ᐿ֊౥Ỷ⎝→劫஽഼⁲㽕⎝→/⹠䛯ᦎㆱ㘽㟪 root 㜆ᒫຠ䨇㟓᢮⸐
⹠䛯ᰵ⎝→֋

2. SUID/SGID/SBIT ⏺䧸⸐䮾だ㟪㼡ᛉ

(a) ௶ⳣ ls -l ຍ๱⎝→᝿᪗劫ᓵ効

rwsrw-r-- 㶟だ㼡㖴 SUID ᝿᪗
rwxrwsrw- 㶟だ㼡㖴 SGID ᝿᪗
rwxrw-rwt 㶟だ㼡㖴 SBIT ᝿᪗

(b) ᓵ⃶ₒ௽ጃ㽕௄ઁ⁲ x ᝿᪗劫ຼ䑣଒⪃①᝿᪗䮾だ⤂ᜮᜐᚏ⒙ (s, s, t)劫
ၣຼ䮾だ⤂ᒯᜐᚏ⒙ (S, S, T)֋

(c) SUID/SGID/SBIT ⏺䧸㼡ᛉ㟪੷㠉 rwx ᝿᪗ૂ㼡ᛉ䮰ள効
4 ⤂ SUID
2 ⤂ SGID
1 ⤂ SBIT

(d) ం䮡効⁠Ỷઝ䮾だ⎝→ foo ⸐᝿᪗֋�
1 [root@dywHome2 test]# chmod 4755 foo; ll foo

-rwsr-xr-x 1 root root 7 Sep 4 13:25 foo*
3 [root@dywHome2 test]# chmod 6755 foo; ll foo
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-rwsr-sr-x 1 root root 7 Sep 4 13:25 foo*
5 [root@dywHome2 test]# chmod 1755 foo; ll foo

-rwxr-xr-t 1 root root 7 Sep 4 13:25 foo*
7 [root@dywHome2 test]# chmod 7666 foo; ll foo

-rwSrwSrwT 1 root root 7 Sep 4 13:25 foo
� �
(e) ℹ SUID ⎝→ /usr/bin/passwd ⸐᝿᪗⤂ -rwsr-xr-x劫෭ત s ᝋ῁

SUID֋�
[root@kvm7 ~]# ll /usr/bin/passwd

2 -rwsr-xr-x. 1 root root 27832 Jun 10 2014 /usr/bin/passw
� �
(f) ℹ SGID⹠䛯 /usr/log/joural⸐᝿᪗⤂ drwxr-sr-x劫෭ત sᝋ῁ SGID֋�

[root@kvm7 ~]# ll -d /run/log/journal
2 drwxr-sr-x. 3 root systemd-journal 60 Dec 1 10:08 /run/log/journal
� �

(g) ℹ SBIT ⹠䛯 /tmp ⸐᝿᪗⤂ drwxrwxrwt劫෭ત t ᝋ῁ SBIT֋�
[root@kvm7 ~]# ll -d /tmp

2 drwxrwxrwt. 7 root root 4096 Dec 2 09:27 /tmp
� �

14.5 ⪃①᝿᪗ SGID 㑓㘎

1. ඿ᦎㆱ㑓㘎ⳣ⹠䛯 /home/shared�
[root@kvm7 ~]# mkdir /home/shared
� �

2. ℹ⹺⹠䛯 /home/shared劫⹠ແẐ⁲㘽ဓ㗤㏀⸑⤂ root劫Ẑ⁲㘽ေ䀽֊ေᜐ֊
ေ㼞ᅰ⑅⹠䛯劫၊㗤㏀ဓ෭୍଱ာ㜆㼞ᅰဓ䀽လ֋�
1 [root@kvm7 ~]# ll -d /home/shared

drwxr-xr-x. 2 root root 1024 Nov 17 19:34 /home/shared
� �
3. Ỷ䁅⹠䛯 /home/shared 㗤㏀⤂ sharegrp劫ᓵ⃶ sharegrp 㗤㏀઄ᚐጃ劫ᩉ
䭭඿὘ᐿ֋
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�
[root@kvm7 ~]# chgrp sharegrp /home/shared
� �

4. ℹ⹺⹠䛯 /home/shared 㗤㏀⤂ sharegrp֋�
1 [root@kvm7 ~]# ll -d /home/shared

drwxr-xr-x. 2 root sharegrp 1024 Nov 17 19:34 /home/shared
� �
5. Ỷ䁅⹠䛯 /home/shared劫㗤㏀ေ䀽֊ေᜐ֊ေ㼞ᅰ⑅⹠䛯劫෭୍଱╌⁲୲ௌ⏺
䧸劫ઋ㼡ᛉ SGID劫䁌ⳣᱍጃ⑅⹠䛯ෞⳠⳞ⸐⎝→劫᱔᝿㗤㏀⸑⤂ sharegrp֋�

[root@kvm7 ~]# chmod 2770 /home/shared
� �
6. คℹ⹺⹠䛯 /home/shared劫෭᝿᪗๱⯡ drwxrws---劫ㇵ၆㺕┅֋�

1 [root@kvm7 ~]# ll -d /home/shared
drwxrws---. 2 root sharegrp 1024 Nov 17 19:34 /home/shared
� �

14.6 ⪃①᝿᪗ SGID ⛀㽋

1. ๾᷁䌝୴ᰰ deyu1֋�
[root@kvm7 ~]# su - deyu1

2 Last login: Sat Nov 3 02:50:16 CST 2018 on pts/0
� �
2. deyu1⸐䧬᝿㗤㏀῁ sharegrp劫᱔ଡ଼ေଡ଼䑵ລ SGID⸐⹠䛯 /home/shared֋�

[deyu1@kvm7 ~]$ cd /home/shared/
� �
3. ℹ⹺⹠䛯 /home/shared ત╌⁲୲ௌ⎝→֋�

1 [deyu1@kvm7 shared]$ ll
total 0
� �
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4. ὘ᐿㅩ⎝→ deyu1.txt֋�
[deyu1@kvm7 shared]$ touch deyu1.txt
� �

5. ℹ⹺὘ᐿ⸐ㅩ⎝→ deyu1.txt劫Ẑ⁲㘽῁ deyu1劫ዎ⤂⹠䛯 /home/shared
SGID劫᱔ଡ଼ጃ⑅⹠䛯ત὘ᐿ⸐⎝→㗤㏀῁ sharegrp֋�
1 [deyu1@kvm7 shared]$ ll

total 1
3 -rw-rw-r--. 1 deyu1 sharegrp 0 Nov 23 14:11 deyu1.txt
� �

6. 䑎๱ᣢ㯒 deyu1劫ค๾᷁ᰰ deyu2֋�
1 [deyu1@kvm7 shared]$ exit

logout
3 [root@kvm7 ~]# su - deyu2
� �

7. deyu2 ⸐䧬᝿㗤㏀૖῁ sharegrp劫᱔ଡ଼૖ေଡ଼䑵ລ SGID ⸐⹠䛯 /home/
shared֋�
1 [deyu2@kvm7 ~]$ cd /home/shared/
� �

8. ⹠䛯 /home/shared ત၊㗤㏀⸐ᣢ㯒劫䔟ေଡ଼䀽လ֊ᜐො劫᱔ଡ଼ deyu2 ૖ေଡ଼
䁅⁠ deyu1 ⳠⳞ⸐⎝→ deyu1.txt֋�
1 [deyu2@kvm7 shared]$ echo 'abcde' >> deyu1.txt

[deyu2@kvm7 shared]$ cat deyu1.txt
3 abcde
� �

9. 䑎๱ᣢ㯒 deyu2劫ค๾᷁ᰰ deyu4֋�
1 [deyu2@kvm7 shared]$ exit

logout
3 [root@kvm7 ~]# su - deyu4
� �

10. deyu4 ઄῁ sharegrp 㗤㏀ᰰᄐ劫᱔ଡ଼⥠▊䑵ො⹠䛯 /home/shared֋
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�
1 [deyu4@kvm7 ~]$ cd /home/shared/

-bash: cd: /home/shared/: Permission denied
� �
11. 䑎๱ deyu4 ᣢ㯒֋�

[deyu4@kvm7 ~]$ exit
2 logout
� �

14.7 ᜋ⍮㑓㘎

1. ᦎㆱⳣᱍ⸐䭳㼡⏺䧸֋

(a) 㼡ᛉᣢ㯒 deyu6 䭳㼡⏺䧸⤂ 0022劫ઋ⸉ොᨐᩉ䭭ㆱ࿋Ⳟỿ֋

(b) deyu6 ⸉ොᨐ劫๽ປᦎㆱ maskf ⎝→ဓ maskd ⹠䛯֋

(c) 㻅ᜄ⎝→ maskf ⸐᝿᪗῁ၣ⤂ 644劾⹠䛯 maskf ⸐᝿᪗῁ၣ⤂ 755劾

2. ᦎㆱ sharegrp ዷ䨩ᢢ௓⹠䛯֋

(a) ᦎㆱ /home/shared ⹠䛯劫ઝ㼡ᛉ෭⤂㗤㏀ sharegrp ዷ䨩ᢢ௓⹠䛯劫Ẑ
⁲㘽ဓ㗤㏀⁲ rwx ⏺䧸劫෭୍╌⁲୲ௌ⏺䧸劫ઋ SETGID֋

(b) deyu1 㟪 deyu2 䔟᝿ὡ sharegrp 㗤㏀劫๽ປⳣ deyu1 ဓ deyu2 ᣢ㯒
ጃ /home/shared ⹠䛯તᦎㆱ⎝→ deyu1f ဓ deyu2f֋

(c) 㻅ᜄ deyu1f ဓ deyu2f ᱔᝿⸐㗤㏀劫⹺⹺ deyu1 㜆઄㜆⁠Ỷ deyu2f ෞ
ᛥ劾deyu2 ῁ၣေଡ଼䁅⁠ deyu1f ෞᛥ劾

(d) deyu4઄᝿ὡ sharegrp㗤㏀劫⛀㽋 deyu4῁ၣေଡ଼䑵ො /home/shared
⹠䛯劾
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Chapter 15

Access Control Lists

15.1 ㋈ୂ

1. ଷ兑῁ ACL (Access Control List)劾

(a) ᶷఒപ統⸐ owner,group,others ⸐ read,write,execute ⏺䧸ૂᒣ⸐㎮
䔍⏺䧸㼡ᛉ֋

(b) ACL ေଡ଼䗫ᜬᇁ੷௶ⳣ㘽劫ᇁ੷⎝→ᰵ⹠䛯௽䑵㶈 r, w, x ⸐⏺䧸㺠㉷֋

(c) ACL લ㺕ေଡ଼䗫ᜬଡ଼ં䭪⹠௽ᶐຫ⏺䧸効

i. ௶ⳣ㘽 (user)効ေଡ଼䗫ᜬ௶ⳣ㘽௽㼡ᛉ⏺䧸劺
ii. 㗤㏀ (group)効䗫ᜬ㗤㏀⤂ᜬ䄎௽㼡ᛉ෭⏺䧸劺
iii. 䭳㼡᝿᪗ (mask)効䗫ᜬጃ㽕⹠䛯ંጃᦎㆱ὘⎝→/⹠䛯ῑ劫㺠㉷὘䅤ὄ
⸐䭳㼡⏺䧸֋

2. setfacl効㼡ᛉ ACL ⸐⫂ᮍ֋

�
[root@demo ~]# setfacl [-bkndRLPvh] [{-m|-x} acl_spec] [{-M|-X} acl_file

] file ...
2 䒰䭪効

-m 効㼡ᛉᨐ㓘⸐ acl ဌἧ㏚⎝→௶ⳣ劫઄ေ㟪 -x ၆ⳣ劺
4 -x 効ຠ䨇ᨐ㓘⸐ acl ဌἧ劫઄ေ㟪 -m ၆ⳣ劺

-b 効ㄆ䨇᱔⁲⸐ ACL 㼡ᛉဌἧ劺
6 -k 効ㄆ䨇䭳㼡⸐ ACL ဌἧ劺

-R 効䒚䑂㼡ᛉ acl劫࿋཯ᳩ␎⹠䛯䔟⁮㷗㼡ᛉ劺
8 -d 効㼡ᛉ֖䭳㼡 acl ဌἧ֗劫ာᜬ⹠䛯⁲ỿ劫ጃ㽕⹠䛯὘ᦎ⸐䅤ὄ⁮ᦨⳣ⑅䭳㼡

ಳ
acl_spec:

10 [d[efault]:] [u[ser]:]uid [:perms]
[d[efault]:] g[roup]:gid [:perms]

12 [d[efault]:] m[ask][:] [:perms]
[d[efault]:] o[ther][:] [:perms]
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14 # d 䒰䭪劫㶟だ㽕⹠䛯䭳㼡⁲㼡ᛉ⸐ acl 㺠㉷劫䮰ள umask ⸐༐㜆֋
� �

15.2 ACL 㑓㘎

1. ඿㸪㸡⛀㽋⎝→

�
[root@kvm7 ~]# cp /etc/fstab /var/tmp/
� �

2. ℹ⹺㸪㸡⸐⎝→Ẑ⁲㘽劫㗤㏀⸑⤂ root劫⹠ແ⏺䧸⤂ 644劫root ⁲䀽လဓᜐො
⸐⏺䧸֋

�
1 [root@kvm7 ~]# ll /var/tmp/fstab

-rw-r--r--. 1 root root 694 Oct 15 06:29 /var/tmp/fstab
� �
3. ௶ⳣ getfacl ℹ⹺ /var/tmp/fstab ⹠ແ⸐ ACL劫╌⁲෭୍ⳣᱍ⁲⪃①⸐⏺䧸֋

�
[root@kvm7 ~]# 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. Ỷ䁅 /var/tmp/fstab ⸐ ACL劫ⳣᱍ deyu1 ⁲䀽လဓᜐො⸐⏺䧸֋

�
[root@kvm7 ~]# setfacl -m u:deyu1:rw /var/tmp/fstab
� �

5. Ỷ䁅 /var/tmp/fstab ⸐ ACL劫ⳣᱍ deyu2 ╌⁲୲ௌ⏺䧸֋
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�
1 [root@kvm7 ~]# setfacl -m u:deyu2:- /var/tmp/fstab
� �

6. ค௶ⳣ getfaclℹ⹺ /var/tmp/fstab⹠ແ⸐ ACL劫෭୍ⳣᱍ deyu1ဓ deyu2
⁲⪃①⸐⏺䧸֋

�
1 [root@kvm7 ~]# 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:deyu1:rw-

user:deyu2:---
9 group::r--

mask::rw-
11 other::r--
� �

7. ຍ๱ /var/tmp/fstab ေଡ଼⹺ລ⏺䧸䔍๽ᒦ૽ಂ +劫ઋ⏺䧸઄῁࿲ₒ⸐ʹ644 劾͵

�
1 [root@kvm7 ~]# ll /var/tmp/fstab

-rw-rw-r--+ 1 root root 694 Oct 15 06:29 /var/tmp/fstab
� �

15.3 ACL 䁅⁠

1. ⛀㽋⎝→ /var/tmp/fstab ⹠ແ⸐ ACL֋

�
[root@kvm7 ~]# 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:deyu1:rw-
group::r--

10 mask::rw-
other::r--
� �
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2. /var/tmp/fstab ὘ᐿ deyu4 ေ䀽ᜐ֋

�
1 [root@kvm7 ~]# setfacl -m u:deyu4:rw /var/tmp/fstab
� �

3. ℹ㽉 /var/tmp/fstab ⸐ ACL ⁲ deyu4 ေ䀽ᜐ֋

�
1 [root@kvm7 ~]# 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:deyu4:rw-
9 user:deyu1:rw-

group::r--
11 mask::rw-

other::r--
� �
4. ຠ䨇 /var/tmp/fstab ACL ત⸐ deyu4 ေ䀽ᜐ֋

�
[root@kvm7 ~]# setfacl -x u:deyu4 /var/tmp/fstab
� �

5. ℹ㽉 /var/tmp/fstab ⸐ ACL ╌⁲ deyu4 㼡ᛉ૽֋

�
1 [root@kvm7 ~]# 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:deyu1:rw-
9 group::r--

mask::rw-
11 other::r--
� �
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15.4 ᜋ⍮㑓㘎

1. ᦎㆱ཯ၨ ACL ⸐⎝→

(a) 㸪㸡 /etc/fatb ລ /vat/tmp ⹠䛯ં

(b) ℹ⹺ /var/tmp ⹠䛯ં⸐ fstab ⎝→劫෭ acl ⁲⥠⪃①⸐ⳣᱍ⏺䧸㼡ᛉ劾

(c) 㼡ᛉ deyu1 ေ䀽ᜐ fstab

(d) 㼡ᛉ deyu2 ઄ေ䀽ᜐ fstab

(e) ઄㺕䁅ང෭୍㼡ᛉ

2. 䁅⁠ ACL ⸐⎝→

(a) ℹ⹺ /var/tmp ⹠䛯ં⸐ fstab ⎝→劫෭ acl ⁲⥠⪃①⸐ⳣᱍ⏺䧸㼡ᛉ劾

(b) 㼡ᛉ deyu4 ေ䀽ᜐ fstab

(c) ຠ䨇 deyu4 ေ䀽ᜐ fstab

(d) ઄㺕䁅ང෭୍㼡ᛉ
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Chapter 16

ం㶈᪗Ⴏ巙

16.1 Linux ⸐ం㶈᪗Ⴏ巙

1. Linux ᢢ௓ᵿㄒ⸐ㄮ䮰効at, cron

(a) ం㶈᪗効⒚䨲੷ᛉ⸐䑴₆㺕Ꮀ㶈⸐ᢢ௓劺
cron効ᢢ௓᳾㓘ం㶈᪗⸐ᢢ௓劺

(b) ㅯ⸊᪗効ာ೑੷␎劺
at効ᢢ௓഼Ꮀ㶈੷␎ᝋᨢ Linux 系統ત⸐ᵿㄒતလ☯֋

2. ᣦ㺟⸐ం㶈᪗ᢢ௓効

(a) 䑵㶈⸉䛯⎝⸐䅤ὄ䎉⁪効䒣ῑ䒣䗞ᜦ⸉䛯⎝ഐ୴劫ઝଡ଼὘䥉⸐⎝→䑵㶈㼑
䛯֋

(b) rpm 䅤ὄ᥉⸐ᦎㆱ֋

(c) ᦎㆱ locate ⸐䅤ὄ᥉֋

(d) 䑵㶈ㄒᤱ⸐๽⃬効ຠ䨇൬ᝥㄒᤱ劫ଡ଼౔᳾㼑᯦䷧⸐ᢢ௓㜆༌֋

(e) ⸉䛯⎝㺥ᜄ効㻦⃬⁲ᅰ䮡⸐㎂䛯⎝劫ଡ଼㐔䀵લ⍮⸐ᚻෟ᪗֋

16.2 ഼Ꮀ㶈੷␎⸐ᢢ௓ᵿㄒ効at

1. at ⸐௶ⳣ䧸ຫᓵં効

(a) ඿ጃ /etc/at.allow ⎝→તᜪ᲋ေଡ଼௶ⳣ at ᴁ巙⸐௶ⳣ㘽֋

(b) 㢲⥠ /etc/at.allow ⎝→劫ຼᜪ᲋ /etc/at.deny ⎝→઄㜆௶ⳣ at ᴁ巙⸐௶
ⳣ㘽֋

(c) 㢲ઁ䐿෠⎝→⸑઄ᚐጃ劫ຼာ⁲ root ေଡ଼௶ⳣ at ᴁ巙֋
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(d) 䭳㼡ာ⁲ㅩ⸋⸐ /etc/at.deny ⎝劫࿋᱔⁲଱⸑ေ௶ⳣ at ᴁ巙֋�
1 [root@localhost csie]# cat /etc/at.allow

cat: /etc/at.allow: No such file or directory
3 [root@localhost csie]# cat /etc/at.deny

5 [root@localhost csie]#
� �
2. at効഼Ꮀ㶈੷␎⸐ᢢ௓ᵿㄒ֋�

1 [root@linux ~]# at [-m] TIME
ဌἧ効

3 -m 効ⴣ at ⸐ᢢ௓ᚽᰰᨐ劫ଡ଼ email ⸐Ὗᦢ䑤⼼௶ⳣ㘽㽕ᢢ௓᢯ᚽᰰ֋
TIME効ῑ䥑ↇᦢ劫ᛉ㗩֖ଷ兑ῑಐ㺕䑵㶈 at 䑣䭪ᢢ௓֗⸐ῑ䥑劫ↇᦢ⁲効

5 HH:MM ex> 04:00
ጃୁᾃ⸐ HH:MM ῑະ䑵㶈劫㢲㽕ῑະ᢯䈓䒋劫ຼᾧᒰ⸐ HH:MM 䑵㶈⑅ᢢ
௓֋

7 HH:MM YYYY-MM-DD ex> 04:00 2005-12-03
ᧂຫ㺠ᛉጃΩᤘΩⁱ⸐Ω੷ᒰ⸐⪃①ῑະ䑵㶈㽕ᢢ௓֋

9 HH:MM[am|pm] [Month] [Date] ex> 04pm December 3
ᧂຫጃΩᤘΩⁱΩᾃ⸐Ωῑະ䑵㶈֋

11 HH:MM[am|pm] + number [minutes|hours|days|weeks]
ex> now + 5 minutes ex> 04pm + 3 days

13 Ωಂῑ䥑兮֖ค༑ᤢಂῑ䥑ᨐ֗ᱠ䑵㶈֋
� �
3. ં䒑ᢢ௓ᵿㄒ�

1 [dywang@dywOffice ~]$ at 17:00 063007
at> echo Hello!

3 at> <EOT> <==䎕ො[Ctrl]+d劫๱⯡㏉₿ᚏ⌹<EOT>
job 1 at 2007-06-30 17:00
� �

4. ℹ⹺⹠ແ⸐ᢢ௓ᵿㄒ�
[dywang@dywOffice ~]$ atq

2 1 2007-06-30 17:00 a dywang
� �
5. ຠ䨇ᢢ௓ᵿㄒ�

[dywang@dywOffice ~]$ atrm 1
2 [dywang@dywOffice ~]$ atq

[dywang@dywOffice ~]$
� �
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16.3 ᨮⲃᎰ㶈⸐ᢢ௓ᵿㄒ

1. crontab ⸐௶ⳣ䧸ຫᓵં効

(a) ඿ጃ /etc/cron.allow ⎝→તᜪ᲋ေଡ଼௶ⳣ crontab ᴁ巙⸐௶ⳣ㘽֋

(b) 㢲⥠ /etc/cron.allow ⎝→劫ຼᜪ᲋ /etc/cron.deny ⎝→઄㜆௶ⳣ
crontab ᴁ巙⸐௶ⳣ㘽֋

(c) 㢲ઁ䐿෠⎝→⸑઄ᚐጃ劫ຼာ⁲ root ေଡ଼௶ⳣ crontab ᴁ巙֋

(d) 䭳㼡ာ⁲ㅩ⸋⸐/etc/cron.deny ⎝劫࿋᱔⁲଱⸑ေ௶ⳣ crontab ᴁ巙֋�
1 [root@kvm7 ~]# ll /etc/cron [TAB][TAB]

cron.d/ cron.deny cron.monthly/ cron.weekly/
3 cron.daily/ cron.hourly/ crontab

[root@kvm7 ~]# cat /etc/cron.deny
� �
2. crontab効ᨮⲃᎰ㶈⸐ᢢ௓ᵿㄒ֋�

[test @test test]# crontab [-u user] [-l | -e | -r]
2 ဌἧ㾃ᾧ効

-u user 効ာ⁲ root 㜆ં䒑⸐ဌἧ劫㺥ᜄᰵ㑉䀱෭୍௶ⳣ㘽⸐ crontab ෞᛥ
4 -l 効ຍ๱ crontab ⸐ෞᛥ

-e 効㑉䎍 crontab ⸐ෞᛥ
6 -r 効ຠ䨇 crontab ⸐ෞᛥ
� �

3. 㑉䎍ᵿㄒ�
[root@dywOffice dywang]# crontab -e

2 # min(0-59) hours(0-23) day(1-31) month(1-12) dow(0-6) command
0 0 * * 6 /backup/sysbackup
� �

(a) ଋಂῑ䥑ἧᚏဌἧ๽ປ୚㶟効
ἧᚏ୚㶟⸐᭞㗩 ๽䟪 ᜮῑ ᾃ₆ ⁱ୴ 䑴

㉷ዱ 0-59 0-23 1-31 1-12 0-6 (0 ᰵ 7 ⤂ᾴ₆ᒰ)

De-Yu Wang CSIE CYUT 139



16.3. ᨮⲃᎰ㶈⸐ᢢ௓ᵿㄒ CHAPTER 16. ం㶈᪗Ⴏ巙

(b) 䍶༚ᚏㇵ効

⪃①ᚏㇵ ୚㶟᭞㗩

* ୚㶟୲ௌῑະ䔟ᶏဝ֋

, ୚㶟๽䨲ῑ⒅֋

ంᓵ効ጃ 0300 ဓ 0600 ῑᢢ௓劫ຼ 0 3,6 * * * command
- ୚㶟੷⒅ῑ䥑㉷ዱෞ֋

ంᓵ効ጃ 0800 ລ 1200 ૂ䥑⒚ᜮῑ⸐ 20 ๽䔟䑵㶈ᢢ௓劫
ຼ 20 8-12 * * * command

/n ⒚䨲 n ᇁ௄䥑䨲֋
ంᓵ⒚ 5 ๽䟪䑵㶈੷␎劫ຼ */5 * * * * command

4. ℹ⹺ᵿㄒ�
1 [root@dywOffice dywang]# crontab -l

# min(0-59) hours(0-23) day(1-31) month(1-12) dow(0-6) command
3 0 0 * * 6 /backup/sysbackup
� �

5. ຠ䨇ᵿ䨇�
1 [root@dywOffice dywang]# crontab -r

[root@dywOffice dywang]# crontab -l
3 no crontab for root
� �

6. ం䮡効ᓵ⃶ᬁ (ᣢ㯒 deyu2) 㺕ᦎㆱ੷ಂ㟓ངᎰ㶈⸐ᢢ௓劫ጃ⒚ᒰ 17:00 Ꮀ㶈 /
bin/echo ”closing time”劫㽕ᓵௌ೑劾

(a) 㢲ᴁᛉⳣᱍ deyu2㑉䎍ᢢ௓ᵿㄒ劫ေଡ଼඿๾᷁ລ deyu2劫คᎰ㶈 crontab
-e 䑵㶈㑉䎍劫ᚽᰰ㑉䎍ᨐ䑎๱ዌລ root 䌝୴֋�
1 [root@kvm7 ~]# su - deyu2

[deyu2@kvm7 ~]$ crontab -e
3 no crontab for deyu2 - using an empty one

crontab: no changes made to crontab
5 [deyu2@kvm7 ~]$ exit

logout
� �
(b) ᦎ䀲⹦ᶏଡ଼ root 䌝୴Ꮀ㶈 crontab -e ༑ઁ -u deyu2 ဌἧᴁᛉ㑉䎍ⳣᱍ

deyu2 ⸐ᢢ௓ᵿㄒ劫ᝋေଡ଼઄ⳣ๾᷁䌝୴֋�
[root@kvm7 ~]# crontab -e -u deyu2

2 no crontab for deyu2 - using an empty one
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crontab: installing new crontab
� �
(c) 㑉䎍ᚽⳣᱍ deyu2 ⸐ᢢ௓ᵿㄒᨐ劫ଡ଼ -l 䒰䭪ℹ⹺ᵿㄒෞᛥ῁ၣ⑄⿹֋�

1 [root@kvm7 ~]# crontab -l -u deyu2
0 17 * * * /bin/echo "closing time"
� �

16.4 ᜋ⍮㑓㘎

1. ⳣᱍ deyu1 ఔંຍῑ䥑Ꮀ㶈ం㶈᪗Ⴏ巙”/bin/echo hiya”֋

(a) ⒚ 2 ᜮῑ

(b) 0-6 兮⸐ 12 ๽

(c) ⒚ⁱ 1 ဓ 15 ᾃ⸐ 10 兮 15 ๽

(d) ⒚䑴ᾃ⸐ 13 兮⒚ 3 ๽䟪

(e) ⒚ᒰ 18 兮 25 ๽
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Chapter 17

Chronyd vs. ntpd ⅱῑ

17.1 ແ㻿

1. RHEL/CentOS 7 ⅱῑ὘ᓕ୭ chrony လ୚ ntp֋

(a) ⁠ᩤ䑩ଡ଼ဓ⁠㍌⿹⸐၊⑆֋

(b) 䮖⭱ⅱ⑄⸐㉷ዱ䍧ᒯ֋

(c) Ẑ⁲ᜬὡῑ䟪䮖⭱ᩤ䑩䁅⁠⸐ဖ᯶䑩᥅֋

(d) ጃຓᔶ၊⑆ᨐ઄⁮⸊Ⳟ clock stepping֋Stepping ᭞᪎῁ῑ䥑ㅯ⥱ᨢ઄
⑄⿹⸐ῑ䥑੷⑆㾓ລ⑄⿹ῑ䥑⸐၆理㽽᢫ῑ䥑劫ᓵ⃶㽽᢫ᜮὡ 128ms ຼଡ଼
slewing Ếང౥⑄֋

(e) 䒣ⳣὡ䥑␬᪗⸐㐙䉭䑭㐼֋

2. chrony઄ᚽෟửᷚ ntpત⸐᱔⁲ေⳣ༐㜆劫ዎ⑅Ꮃὡ⹪ᛥ᪗ઁ⸐࿲ዎ劫RHEL/
CentOS ఔ⥱ᶷఒ ntp ᓕ୭劫௶ⳣῑᩉ䭭ᾧ⿹ጊㄆ䨇 chrony ઝᚻ㸅 ntp ௽୚
⁪֋

3. Chrony ⸐ῑ䥑㼡ᛉ➐㉗▊Ẑ⁲ᤢ䭪 ntp ᜋ௓᱔╌⁲⸐ඡ兮֋

17.2 chronyd ௶ⳣ

1. chrony ῁ RHEL/CentOS 8 䭳㼡⸐ⅱῑ dameon劫㼡ᛉ⎝ጃ / etc/
chrony.conf劫὘ᐿⅱῑற⁶ቦ server.deyu.wang劫෭ત iburst 䒰䭪῁ⳣ
௽༑䑩ຓᔶ၊⑆֋�

[root@kvm8 ~]# vim /etc/chrony.conf
2 [root@kvm8 ~]# grep wang /etc/chrony.conf

pool server.deyu.wang iburst
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� �
2. 䗜὘ᅻང chronyd֋�

1 [root@kvm8 ~]# systemctl restart chronyd.service
� �
3. chronyd 䭳㼡䥉⍮ᅻང劫઄ỹᩇေค㼡ᛉ੷␎֋�

1 [root@kvm8 ~]# systemctl enable chronyd.service
� �
4. chronyd ௶ⳣ tracking Ⴏ巙䑋䊦ⅱῑ௽✘ற⁶ቦ劫tracking Ⴏ巙ေଡ଼ⳣ TAB
ᶷだ㸄减劫㈕੷⒅ῑ䥑劫系統ⅱ⑄ᓰῑ䥑ᨐ劫Leap status : Normal֋�
1 [root@kvm8 ~]# chronyc tracking

Reference ID : C0A87A01 (deyu.wang)
3 Stratum : 5

Ref time (UTC) : Mon Dec 16 01:59:45 2019
5 System time : 0.000014439 seconds slow of NTP time

Last offset : +0.015839783 seconds
7 RMS offset : 0.015839783 seconds

Frequency : 17.482 ppm fast
9 Residual freq : +250.266 ppm

Skew : 19.178 ppm
11 Root delay : 0.005921864 seconds

Root dispersion : 1.105486751 seconds
13 Update interval : 64.1 seconds

Leap status : Normal
� �
5. chronyc ௶ⳣ sources Ⴏ巙⎪ℹ chronyd ⅱῑ௽✘ற⁶ቦ劫sources ေⳣ
TAB ᶷだ㸄减劫deyu.wang (server.deyu.wang 㟪 deyu.wang ῁၊੷ဲલ
⍮) ᢯ጃ㶟ຍત֋�

[root@kvm8 ~]# chronyc sources
2 210 Number of sources = 2

MS Name/IP address Stratum Poll Reach LastRx Last sample
4 ===============================================================================

^? deyu.wang 0 7 0 - +0ns[ +0ns] +/-
0ns

6 ^? deyu.wang 0 7 0 - +0ns[ +0ns] +/-
0ns
� �
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17.3 ㆱ࿋ⅱῑ

1. ඿䦌䥇 chronyd ⁶཈�
[root@kvm8 ~]# systemctl stop chronyd.service
� �

2. ᜦῑ䥑㼡ᛉᰰ઄῁ୁᒰ⸐ᾃ₆ (2021-06-28)֋�
1 [root@kvm8 ~]# date -s 2021-06-28

Mon Jun 28 00:00:00 CST 2021
� �
3. chronyd ㆱ࿋ⅱῑ劫ⅱ⑄ 57963 ラ֋�

[root@kvm8 ~]# chronyd -q "pool deyu.wang iburst"
2 2021-06-27T16:00:09Z chronyd version 3.3 starting (+CMDMON +NTP +

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

4 2021-06-27T16:00:09Z Initial frequency -0.000 ppm
2021-06-27T16:00:13Z System clock wrong by 57963.280461 seconds (step)

6 2021-06-28T08:06:16Z chronyd exiting
� �
4. คℹῑ䥑劫ⅱῑᰰ༐֋�

[root@kvm8 ~]# date
2 Mon Jun 28 16:06:03 CST 2021
� �

5. คᅻང chronyd ⁶཈�
[root@kvm8 ~]# systemctl start chronyd.service
� �

6. ઄ⳣ䦌䥇 chronyd ⁶཈劫௶ⳣ -Q 䒰䭪劫ေଡ଼ℹ⹺ῑ䥑㽽᢫劫஽઄⁮⺌⸐ⅱῑ֋�
1 [root@888888 ~]# chronyd -Q "pool deyu.wang iburst"

2021-07-06T23:00:00Z chronyd version 3.5 starting (+CMDMON +NTP +
REFCLOCK +RTC

3 +PRIVDROP +SCFILTER +SIGND +ASYNCDNS +SECHASH +IPV6 +DEBUG)
2021-07-06T23:00:00Z Disabled control of system clock

5 2021-07-06T23:00:04Z System clock wrong by -0.000928 seconds (ignored)
2021-07-06T23:00:04Z chronyd exiting
� �
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17.4 *makestep ⅱῑ

1. chronyd ⁶཈⸐㼡ᛉ⎝ /etc/chrony.conf ત⁲੷㶈 makestep threshold
limit劫ଡ଼ંంᚉ㶟だⴣແ 3 ␎ῑ䥑⹪᢫ 1.0s劫ᝋ䉱䌁ᦢⅱῑ劫ଡ଼༑䑩ⅱῑ֋�

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

2. ᜦῑ䥑㼡ᛉᰰ઄῁ୁᒰ⸐ᾃ₆ (2019-11-30)֋�
[root@kvm8 ~]# date -s 2019-11-30

2 Sat Nov 30 00:00:00 CST 2019
� �
3. makestep ㆱ࿋ⅱῑ֋�

[root@kvm8 ~]# chronyc makestep
2 200 OK
� �

4. คℹῑ䥑劫╌⁲⁠ང (ᅰ䮡ᨉℹ)֋�
[root@kvm8 ~]# date

2 Sat Nov 30 00:00:07 CST 2019
� �
5. ᓵ⃶⁲ᚻ㸅 ntpdate劫௶ⳣ ntpdate ㆱ࿋ⅱῑ֋�

[root@kvm7 ~]# ntpdate server.deyu.wang
2 9 Dec 13:47:38 ntpdate[1866]: step time server 192.168.122.1 offset

827238.381751 sec
� �
6. ⅱῑᰰ༐֋�

[root@kvm8 ~]# date
2 Mon Dec 9 13:47:41 CST 2019
� �
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17.5 ᜋ⍮㑓㘎

1. 㼡ᛉ㟓ངỿῑ

(a) 㟓ངⅱῑற⁶ቦ server.deyu.wang

(b) ⿹㽬 chronyd ⁶཈῁ၣ䥉⍮ᅻང (enable)劾ᜭ၏ລ /root/chronyd-
enabled֋

(c) ⿹㽬 chronyd ⁶཈῁ၣᅻང (active)劾ᜭ၏ລ /root/chronyd-active

(d) chronycℹ㽉㼡ᛉ⸐ற⁶ቦ῁ၣ๱⯡劾管㐼㯋理䒋⡡ deyu劫ᜭ၏ລ /root/
chronyc-sources֋
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Chapter 18

Network File System, NFS

18.1 NFS ㋈ୂ

1. 䁌䒛㇋લ⍮ေଡ଼ᶅ䍬௶ⳣₒ⍮⸐⎝→系統֋

2. 系統管理ᄐေ㭐 NFS ἣ၆㐙䉭ઁ⸐⁶཈ቦ֋ంᓵ効ᒦဲલ⍮௶ⳣ⹪၊⸐ LDAP
ᶷఒ⸐ᣢ㯒劫၊੷ᣢ㯒ⴣ⥱௶ⳣ⹪၊⸐ᛢ⹠䛯劫㢲၃લ⍮ઁ䔟၃㟓ᦎㆱ⒚੷ⳣᱍ

⸐ᛢ⹠䛯劫ຼⳣᱍ⸐䅤ὄᜦ⥠▊၊⑆֋⑅ῑ௶ⳣ NFS ᝋေᶷఒᛢ⹠䛯⸐ἣ၆֋

3. RHEL 6 (CentOS 6) ửᷚ NFSv2, NFSv3, NFSv4֋

4. NFS 䪈㺕 nfslock ဓ rpcbind ⁶཈֋஽ NFSv4 ઄ค௶ⳣ rpcbind֋

18.2 NFS Client ㇋㼡ᛉ

1. ᓵ⃶╌⁲ nfs-utils劫ᩉ䭭඿ᚻ㸅֋�
[root@kvm8 ~]# yum install nfs-utils
� �

2. showmount ℹ⹺ NFS ற⁶ቦ deyu.wang ๽ଢ⸐⹠䛯֋�
1 [root@kvm8 ~]# showmount -e deyu.wang

Export list for deyu.wang:
3 /rhome 192.168.122.0/24

/home/guests 192.168.122.0/24
� �
3. ᦎㆱᶅ䍬 NFS ⸐ᶅ䍬兮 /home/guests劫⹠䛯᢯ᚐጃઋ⹠䛯ෞ╌⁲୲ௌ⎝→ᰵ
␎⹠䛯֋
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�
[root@kvm8 ~]# mkdir /home/guests

2 mkdir: cannot create directory Ͳ/home/guestsͳ: File exists
[root@kvm8 ~]# ll /home/guests/

4 total 0
� �
4. ᱞངᶅ䍬 NFS ὡᶅ䍬兮 /home/guests֋�

[root@kvm8 ~]# mount deyu.wang:/home/guests /home/guests
� �
5. ℹ㽉ᶅ䍬⫂╷֋�

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
� �
6. /home/guests ⹠䛯ෞ๱⯡ ldapuser1 ဓ ldapuser2 ෠ಂ⹠䛯֋�

1 [root@kvm8 ~]# ll /home/guests
total 8

3 drwxr-xr-x. 2 2001 2001 4096 Nov 14 2016 ldapuser1
drwxr-xr-x. 2 2002 2002 4096 Aug 23 2016 ldapuser2
� �

7. ᜦᶅ䍬⸐ NFS ⹠䛯࿏䍬�
[root@kvm8 ~]# umount /home/guests
� �

8. NFS⪃①⸐ᶅ䍬ဌἧ

ဌἧ 䭳㼡 ෞᛥ᭞㗩

fg/bg fg ⴣᎰ㶈ᶅ䍬ῑ劫㽕ᶅ䍬⸐㶈⤂⁮ጃແῷ (fg) 䒼῁ጃ
㛛ῷ (bg) Ꮀ㶈֋

soft/hard hard ⴣ෠㘽ૂ䥑⁲୲ௌ੷䔍લ⍮䩱㐼劫hard RPC ⁮᳾
㓘⸐Ⴎိ劫⹦ລᜬὟ᫆ᨭ䑭㐼⤂⑃劺soft RPC⁮ጃ
time out ᨐ֖䗜㸪֗Ⴎိ劫㙂䫚֖᳾㓘֗Ⴎိ֋

intr ╌તὝ ௶ⳣ hard Ὗᦢᶅ䍬㢲༑ઁ intr劫ຼⴣ RPC ᳾㓘
Ⴎိત劫㽕␎Ⴎိေଡ଼㷗તὝ֋

rsize/wrize 1024 䀽๱ (rsize) 㟪ᜐො (wsize) ⸐ྟᏹᒯᜮ (block
size)֋
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18.3 autofs 㟓ངᶅ䍬

1. ⤂ௌ䪈㺕㟓ངᶅ䍬 autofs劾

(a) 䁌ⳣᱍ㇋ጃ⁲௶ⳣລ NFS ⎝→系統ῑᱠᶅ䍬劺

(b) ઄䪈㺕ଂ඿ᦎㆱᶅ䍬兮劺

(c) ⴣ NFS ⎝→系統௶ⳣᚽⴒᨐ劫䁌 NFS 㟓ང࿏䍬劫ଡ଼䒷හေ㜆⸐ RPC 䜕
㽽֋

2. ᓵ⃶╌ᚻ㸅 autofs ᓕ୭劫ᩉ䭭඿ᚻ㸅֋�
1 [root@kvm8 ~]# yum install autofs
� �

3. ᵰ⻧ NFS ற⁶ቦ๽ଢ⸐⹠䛯劫ઝ⼌㻦῁ၣေଡ଼௶ⳣ (showmount)劺�
1 [root@kvm8 ~]# showmount -e deyu.wang

Export list for deyu.wang:
3 /rhome 192.168.122.0/255.255.255.0

/home/guests 192.168.122.0/255.255.255.0
� �
4. ⿹㽬඿࿏䍬 /home/guests֋�

[root@kvm8 ~]# #mount deyu.wang:/home/guests /home/guests
2 [root@kvm8 ~]# umount /home/guests/
� �

5. ᦎㆱલ㺕㼡ᛉ⎝ /etc/auto.master

(a) ↇᦢ効< 䭳㼡⹠䛯 > < 䅤ὄᜬ᯶⎝ >

(b) 䭳㼡⹠䛯効ⳣᱍ㇋㺕௶ⳣ /home/guests/ldapuser1劫⁮ລ䅤ὄᜬ᯶⎝ત
᲋␎⹠䛯 ldapuser1 ⸐ᜬ᯶֋

(c) 䅤ὄᜬ᯶⎝⸐⎝။῁ေଡ଼㟓㶈㼡ᛉ⸐劫⑅ంત௶ⳣ /etc/auto.dyw֋
�
[root@kvm8 ~]# vim /etc/auto.master

2 /home/guests /etc/auto.dyw
� �
6. 䅤ὄᜬ᯶⎝ↇᦢ効
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�
[ₒጊ㇋⹠䛯] [-ᶅ䍬ဌἧ] [ற⁶ቦ᱔ᶷఒ⸐⹠䛯]
� �

ₒጊ㇋⹠䛯 効ᴁ⸐῁ጃ /etc/auto.master ෞᴁᛉ⸐⹠䛯ૂ␎⹠䛯劫ₒጊ㇋⹠䛯 "*" 㶟
だ /home/guests ં⸐୲ௌ␎⹠䛯֋

-ᶅ䍬ဌἧ 効ᝋ῁ rw,bg,soft ㈕ဌἧ劫ေ⁲ေ⥠劺

ற⁶ቦ᱔ᶷఒ⸐⹠䛯 効ంᓵ deyu.wang:/home/guests/& ત "&" 㶟だᜬ᯶ລ "*"劫ⴣ௶ⳣລ⹠䛯
/home/guests/ldapuser1劫ຼ "*" ဓ "&" ࿋⤂ ldapuser1֋

7. ᦎㆱ䅤ὄᜬ᯶⎝ෞ⸐ᶅ䍬䅤㼆劫㢲 NFS server ⁲䧸ຫ⩛ₒ⤂ v3劫ຼᩉ䭭༑ො
ဌἧ -vers=3֋�
1 [root@kvm8 ~]# vim /etc/auto.dyw

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

8. 㼡ᛉ䥉⍮࿋ᅻང autofs�
1 [root@kvm8 ~]# systemctl enable autofs
� �

9. ᅻང autofs ⁶཈֋�
1 [root@kvm8 ~]# systemctl start autofs
� �

18.4 autofs 㟓ངᶅ䍬⛀㽋੷

1. ⿹㽬⹠ແઝ╌⁲ᶅ䍬୲ௌ௽㟓 deyu.wang NFS ற⁶ቦ⸐⹠䛯�
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/vda1 190M 126M 50M 72% /boot
9 tmpfs 183M 0 183M 0% /run/user/0
� �
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2. ๾᷁ᢢ௓⹠䛯ລ /home/guests/ldapuser1劫⑅ῑ⎝→系統㟓ངᶅ䍬֋�
1 [root@kvm8 ~]# cd /home/guests/ldapuser1

[root@kvm8 ldapuser1]# pwd
3 /home/guests/ldapuser1
� �

3. ℹ⹺ /home/guests/ldapuser1 ῁ᶅ䍬ጃ 912.168.122.1 ⸐ /home/guests/
ldapuser1֋�
1 [root@kvm8 ldapuser1]# df -h /home/guests/ldapuser1

Filesystem Size Used Avail Use% Mounted on
3 192.168.122.1:/home/guests/ldapuser1 99G 61G 33G 65% /home/guests

/ldapuser1
� �
4. 䑎ዌᛢ⹠䛯֋�

1 [root@kvm8 ldapuser1]# cd
� �
5. ࿏䍬 /home/guests/ldapuser1֋�

1 [root@kvm8 ~]# umount /home/guests/ldapuser1
� �

18.5 autofs 㟓ངᶅ䍬⛀㽋ଃ

1. 系統⁲੷ⳣᱍ ldapuser1劫෭ᛢ⹠䛯⤂ /home/guests/ldapuser1֋�
1 [root@kvm8 ~]# getent passwd ldapuser1

ldapuser1:x:1002:1002::/home/guests/ldapuser1:/bin/bash
� �
2. ⸉ො ldapuser1劫௶ⳣລᛢ⹠䛯 /home/guests/ldapuser1劫⑅ῑ⎝→系統㟓
ངᶅ䍬֋�

[root@kvm8 ~]# su - ldapuser1
2 [ldapuser1@kvm8 ~]$ pwd

/home/guests/ldapuser1
� �
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3. ℹ⹺ /home/guests/ldapuser1 ῁ᶅ䍬ጃ 912.168.122.1 ⸐ /home/guests/
ldapuser1֋�
1 [ldapuser1@kvm8 ~]$ df -h /home/guests/ldapuser1/

Filesystem Size Used Avail Use% Mounted on
3 192.168.122.1:/home/guests/ldapuser1 99G 61G 33G 65% /home/guests

/ldapuser1
� �
4. ⸉๱ ldapuser1֋�

1 [ldapuser1@kvm8 ~]$ exit
logout
� �

18.6 NFS ᶅ䍬䫚ᣦᮢ

1. ᶅ䍬ᨌᮢ劫஽⁫ᨐ῁ᶅ䍬ᰰ༐劫ᨄᨄ῁ NFS server 䧸ຫᶅ䍬⩛ₒ劫㙂 client
䭳㼡ᶅ䍬⩛ₒᶅ䍬⩛ₒ઄ᰰ༐劫䑵㙂คሢ㽋෭୍⩛ₒ⸐ᶅ䍬֋

2. 㻦┶Ὗᦢ効඿ℹ server ㇋⸐⸐㼡ᛉ劫ଡ଼ંంᚉ῁䧸ຫ઄㜆௶ⳣ v2 ဓ v4֋�
[root@deyu ~]# grep RPCNFS /etc/sysconfig/nfs

2 RPCNFSDARGS="-N 2 -N 4"
� �
3. Client ㇋ℹ㽉ᶅ䍬⸐⩛ₒ劫⿹ᜋ⤂ v3֋�

[root@kvm7 ~]# nfsstat -m
2 /home/guests/ldapuser1 from deyu.wang:/home/guests/ldapuser1

Flags: rw,relatime,vers=3,rsize=1048576,wsize=1048576,\
4 namlen=255,hard,proto=tcp,timeo=600,retrans=2,sec=sys,\

mountaddr=192.168.122.1,mountvers=3,mountport=44465,\
6 mountproto=udp,local_lock=none,addr=192.168.122.1
� �

4. Client 䭳㼡ᶅ䍬⩛ₒ⤂ v4劫ᓵ⃶ server ㇋઄㜆⁠ང劫client ㇋㟓ངᶅ䍬ᝋᩉ
䭭ᴁᛉᶅ䍬⩛ₒ -vers=3劫䑣⌹ᶅ䍬ᝋ⁮ᩤ䑩֋

5. ⳬὡ NFS v4 ᢯઄௶ⳣ rpcbind ⁶཈劫᱔ଡ଼㢲ଡ଼ v4 ⩛ₒᶅ䍬劫ᝋေଡ଼઄管
rpcbind ⁶཈῁ၣᅻང劺ဖૂ劫㢲઄῁ଡ଼ v4 ⩛ₒᶅ䍬劫ຼ㺕⿹ᛉ client ㇋
rpcbind ⁶཈῁ၣᅻང劫ၣຼ⁮ᶅ䍬઄䈉௽֋
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18.7 ᜋ⍮㑓㘎

1. 㟓ངᶅ䍬㼡ᛉ

(a) ℹ⹺ deyu.wang ๽ଢ⸐ NFS ⹠䛯劫⹺῁ၣ⁲ /home/guests劾ℹ㽉㏉⃶
ᜭ၏ລ /root/smount֋

(b) getentℹ⹺系統ત῁ၣ⁲ ldapuser1ᣢ㯒劫෭ᛢ⹠䛯ጃᄙ劾ᜭ၏ລ /root/
ldapuser֋

(c) 㼡ᛉ㟓ᶅ䍬ற⁶ቦ deyu.wang:/home/guests ລₒ⍮⸐ /home/guests֋

(d) ᶅ䍬 NFS ⩛ₒ⤂ 3֋

(e) ๾᷁ⳣᱍ⤂ ldapuser1劫⹺῁ၣ⁲ᛢ⹠䛯劾

(f) ⿹㽬 autofs⁶཈῁ၣ䥉⍮ᅻང (enable)劾ᜭ၏ລ /root/autofs-enabled֋

(g) ⿹㽬 autofs ⁶཈῁ၣᅻང (active)劾ᜭ၏ລ /root/autofs-active֋
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Chapter 19

⎝→᷾ᜪ

19.1 ೞnd Ⴏ巙

1. find効༐㜆ᧂᒯ⸐⎝→᷾ᜪᴁ巙֋�
[root@kvm7 ~]# find [PATH] [option] [action]

2 ဌἧ効
1. 㟪ῑ䥑⁲䦌⸐ဌἧ効

4 -atime n 効ጃ n ᒰૂແ⸐֖੷ᒰૂෞ֗㷗 access 䒋⸐⎝→劺
-ctime n 効ጃ n ᒰૂແ⸐֖੷ᒰૂෞ֗㷗 change 䒋⫂ᮍ⸐⎝→劺

6 -mtime n 効ጃ n ᒰૂແ⸐֖੷ᒰૂෞ֗㷗 modification 䒋⸐⎝→劺
-newer file 効⒟⎝→ file 䒼὘⸐⎝→֋

8 2. 㟪௶ⳣ㘽ᰵ㗤㏀။ㄱ⁲䦌⸐ဌἧ効
-uid n 効௶ⳣ㘽⸐ᣢ㯒 ID劫UID=n ⸐⎝→

10 -gid n 効㗤㏀။ㄱ⸐ ID劫GID=n ⸐⎝→
-user name 効௶ⳣ㘽ᣢ㯒။ㄱ⤂ name ⸐⎝→

12 -group name効㗤㏀။ㄱ⤂ name ⸐⎝→
-nouser 効⎝→⸐Ẑ⁲㘽઄ᚐጃ⸐⎝→

14 -nogroup 効⎝→⸐Ẑ⁲㗤㏀઄ᚐጃ⸐⎝→
3. 㟪⎝→⏺䧸ဓ။ㄱ⁲䦌⸐ဌἧ効

16 -name filename効⎝→။ㄱ⤂ filename ⸐⎝→劺
-size [+-]SIZE効⒟ SIZE 䒼㺕ᒯ(+)ᰵᜮ(-)⸐⎝→֋SIZE ⸐㺠ↇ⁲効

18 c:byte劫 k:1024bytes M:1048576bytes֋ంᓵ効-size +50k
֋

-type TYPE 効⎝→⸐䮰ፔ⤂ TYPE ⸐⎝→劫䮰ፔલ㺕⁲効੷㠉⑄㺠⎝→ (f
),

20 㸅㖴⎝→ (b, c), ⹠䛯 (d), 䑭㏉⎝ (l), socket (s),
ဓ FIFO (p) ㈕᝿᪗֋

22 -perm mode 効⎝→᝿᪗֖໏ᓰ㈕ὡ֗ mode ⸐⎝→
-perm -mode 効⎝→᝿᪗֖ᩉ䭭཯ၨ᱔⁲ mode ⸐᝿᪗֗⸐⎝→劫⏺䧸ἧಳᒯ
ὡ㈕ὡ mode֋

24 -perm +mode 効᢯઄ửᷚ֋
4. 䮢ᒣေ䑵㶈⸐ང௓効

26 -exec command {} \; 効-exec ᨐคᶏᴁ巙 command ௽㯋理᷾ᜪ⸐㏉⃶劫
{} ⤂᲋ລ⸐ෞᛥ劫

28 ๽㯒 ; ⤂Ⴏ巙⸐㏉₿ㇵ㯒劫஽㺕ⳣဖ὆㐼 \ 䉱㜯֋
-print 効ᜦ㏉⃶ຍ࿈ລ㳮᣻ઁ劧䭳㼡ང௓动
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� �
2. ဌἧ୚᷁効xargs ေଡ଼䀽ො stdin ⸐䅤ὄ劫ઝઋଡ଼ㅩ⸋ᚏයᰵὝ㶈ᚏය௓⤂๽
䏽劫ᜦ stdin ⸐䅤ὄ๽䨲ᰰ⤂ arguments֋�
1 [root@linux ~]# xargs [-0epn] command
䒰䭪効

3 -0 効ᓵ⃶䎕ො⸐ stdin ၨ⁲⪃①ᚏය劫ంᓵ `, \, ㅩ⸋䝔㈕㈕ᚏයῑ劫䑣ಂ
-0 ဌἧ
ေଡ଼ᜦ୍䒼࿲ᰰ੷㠉ᚏය֋

5 -e 効EOF (end of file) ֋ⴣ xargs ๽⃬ລ෭ᨐᶏ⸐ᚏ઩ῑ劫⁮೓⑃㓋㓘ᢢ
௓֋

-p 効ጃᎰ㶈⒚ಂᴁ巙⸐ argument ῑ劫䔟⁮㽉ᅰ௶ⳣ㘽劺
7 -n 効ᨐ䫞ᶏ␎ἧ劫⒚␎ command ᴁ巙Ꮀ㶈ῑ劫㺕௶ⳣᤢಂဌἧ֋⹺㉷ం઀֋
ⴣ xargs ᨐ䫞╌⁲ᶏ୲ௌ⸐ᴁ巙ῑ劫䭳㼡῁ଡ଼ echo ௽䑵㶈䎕๱֋
� �

19.2 ᲋᝿ὡΩⳣᱍ⸐⎝→

1. ඿᲋๱系統ત᝿ὡⳣᱍ deyu8 ⸐⎝→劫䎕๱䨇૽⌰✜䎕๱ (stdout) ဓ⹠䛯ᒣ劫
䒼⁲⌰✜䜕㽽 (stderr)֋�

[root@kvm8 ~]# find / -user deyu8
2 /var/spool/mail/deyu8

/usr/local/bin/garmin
4 /usr/lib64/libbryton.so.1

find: ??/proc/7636/task/7636/fd/7??: No such file or directory
6 find: ??/proc/7636/task/7636/fdinfo/7??: No such file or directory

find: ??/proc/7636/fd/8??: No such file or directory
8 find: ??/proc/7636/fdinfo/8??: No such file or directory
� �

2. ᦎㆱ㺕ᜦ⎝→㸪㸡䒋ဇ⸐⹠⌰⹠䛯 /root/೰ndresults֋�
[root@kvm8 ~]# mkdir /root/findresults
� �

3. ௶ⳣ管㐼Ⴏ巙ဓ xargs ᜦ ೰nd Ⴏ巙⸐⌰✜䎕๱੷ಂ੷ಂ䑏㏚ cp Ⴏ巙೑⤂⌰✜
䎕ො劫㸪㸡ລ⹠⌰⹠䛯 /root/೰ndresults劫⌰✜䜕㽽 (stderr) ⁮ⴋጃ㳮᣻ઁ劫
઄⁮䑏㏚ᨐ䫞Ⴏ巙ⴣ stdin֋�
1 [root@kvm8 ~]# find / -user deyu8 | xargs cp -t /root/findresults/
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find: ??/proc/7654/task/7654/fd/6??: No such file or directory
3 find: ??/proc/7654/task/7654/fdinfo/6??: No such file or directory

find: ??/proc/7654/fd/7??: No such file or directory
5 find: ??/proc/7654/fdinfo/7??: No such file or directory
� �

4. ℹ㽉⹠⌰⹠䛯 /root/೰ndresults ෞ῁઄῁⁲ૂແ᲋ລ⸐䓕଒⎝→劾�
1 [root@kvm8 ~]# ll /root/findresults/

total 388
3 -rw-r-----. 1 root root 0 Dec 9 10:16 deyu8

-rw-r--r--. 1 root root 11 Dec 9 10:16 garmin
5 -rwxr-xr-x. 1 root root 391104 Dec 9 10:16 libbryton.so.1
� �

5. ᓵ⃶઄ᭃ⹺ລ⌰✜䜕㽽 (stderr)劫ေᜦ෭䑏ລ /dev/null劫ค管㐼㯋理֋�
1 [root@kvm8 ~]# find / -user deyu8 2> /dev/null | xargs cp -t /root/

findresults/
� �
6. ௶ⳣ ೰nd ෞᦎ⸐ -exec 䒰䭪Ꮀ㶈 cp 㸪㸡Ⴏ巙劫ᜦ᲋ລ⸐ෞᛥ㸪㸡㸡ລ ೰ndre
⹠䛯֋�
1 [root@kvm8 ~]# mkdir findre

[root@kvm8 ~]# find / -user deyu8 -exec cp {} findre \;
3 find: Ͳ/proc/105595/task/105595/fd/7ͳ: No such file or directory

find: Ͳ/proc/105595/task/105595/fdinfo/7ͳ: No such file or directory
5 find: Ͳ/proc/105595/fd/8ͳ: No such file or directory

find: Ͳ/proc/105595/fdinfo/8ͳ: No such file or directory
7 [root@kvm8 ~]# ll findre

total 336
9 -rw-r-----. 1 root root 0 Dec 8 19:35 deyu8

-rw-r--r--. 1 root root 11 Dec 8 19:35 garmin
11 -rwxr-xr-x. 1 root root 339328 Dec 8 19:35 libbryton.so.1
� �

19.3 ᲋⪃ᛉᒯᜮ⸐⎝→

1. ᲋⹠䛯 /usr તᒯὡ 10M ⸐⎝→֋�
1 [root@kvm8 ~]# find /usr -size +10M

/usr/lib64/libicudata.so.60.3
3 /usr/lib64/ceph/libceph-common.so.0

/usr/lib64/libmozjs-60.so.0.0.0
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5 /usr/bin/podman
/usr/libexec/cni/dhcp

7 /usr/share/GeoIP/GeoLite2-City.mmdb
� �
2. ᲋⹠䛯 /usr/local તᜮὡ 2k ⸐⎝→֋�

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

3 [root@kvm8 ~]# mkdir /root/findresults
� �
3. ᲋⹠䛯 /usr તୂὡ 290k ລ 300k ⸐⎝→֋�

1 [root@kvm8 ~]# find /usr/ -size -300k -size +290k
/usr/lib64/libgfrpc.so.0.0.1

3 /usr/lib64/libnettle.so.6.5
/usr/lib64/ld-2.28.so

5 /usr/lib64/girepository-1.0/NM-1.0.typelib
/usr/lib64/libncursesw.so.6.1

7 /usr/lib64/libselinux.so.1
/usr/bin/qemu-ga

9 /usr/libexec/libvirt_leaseshelper
/usr/share/locale/ru/LC_MESSAGES/gnupg2.mo

11 /usr/share/locale/sv/LC_MESSAGES/NetworkManager.mo
/usr/share/doc/libxslt/ChangeLog

13 /usr/lib/locale/zh_SG.gbk/LC_CTYPE
/usr/lib/locale/zh_CN.gbk/LC_CTYPE

15 /usr/lib/firmware/ath10k/QCA9377/hw1.0/board-2.bin
/usr/lib/firmware/bnx2x/bnx2x-e2-7.8.2.0.fw
� �

19.4 ᲋⪃ᛉ᝿᪗⸐⎝→

1. ᲋⹠䛯 /usr/local ત᝿᪗῁ 644 ⸐⎝→֋�
[root@kvm8 ~]# find /usr/local/ -perm 644

2 /usr/local/bin/garmin
[root@kvm8 ~]# ll /usr/local/bin/garmin

4 -rw-r--r--. 1 deyu8 deyu8 11 Dec 25 2020 /usr/local/bin/garmin
� �
2. ᲋⹠䛯 /usr/local ત᝿᪗཯ၨ 644 ⸐⎝→֋�

[root@kvm8 ~]# find /usr/local/ -perm -644
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2 /usr/local/
/usr/local/lib64

4 /usr/local/bin
/usr/local/bin/garmin

6 /usr/local/src
/usr/local/etc

8 /usr/local/games
/usr/local/libexec

10 /usr/local/sbin
/usr/local/include

12 /usr/local/share
/usr/local/share/info

14 /usr/local/share/applications
/usr/local/share/man

16 /usr/local/share/man/man5
/usr/local/share/man/man3

18 /usr/local/share/man/man9
/usr/local/share/man/man6x

20 /usr/local/share/man/man3x
/usr/local/share/man/man1x

22 /usr/local/share/man/mann
/usr/local/share/man/man2x

24 /usr/local/share/man/man4x
/usr/local/share/man/man9x

26 /usr/local/share/man/man5x
/usr/local/share/man/man6

28 /usr/local/share/man/man8x
/usr/local/share/man/man8

30 /usr/local/share/man/man7x
/usr/local/share/man/man2

32 /usr/local/share/man/man4
/usr/local/share/man/man7

34 /usr/local/share/man/man1
/usr/local/lib

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

3. ᲋⹠䛯 /usr ત᝿᪗཯ၨ SETUID ⸐⎝→֋�
1 [root@kvm8 ~]# find /usr -perm -4000

/usr/bin/passwd
3 /usr/bin/sudo

/usr/bin/pkexec
5 /usr/bin/su

/usr/bin/umount
7 /usr/bin/newgrp

/usr/bin/chage
9 /usr/bin/mount

/usr/bin/crontab
11 /usr/bin/gpasswd

/usr/libexec/dbus-1/dbus-daemon-launch-helper
13 /usr/sbin/unix_chkpwd
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/usr/sbin/mount.nfs
15 /usr/sbin/userhelper

/usr/sbin/grub2-set-bootflag
17 /usr/sbin/pam_timestamp_check

/usr/lib/polkit-1/polkit-agent-helper-1
19 [root@kvm8 ~]# ll /usr/bin/passwd

-rwsr-xr-x. 1 root root 33600 Apr 7 2020 /usr/bin/passwd
� �
4. ᲋⹠䛯 /usr ત᝿᪗཯ၨ SETGID ⸐⎝→֋�

[root@kvm8 ~]# find /usr -perm -2000
2 /usr/bin/write

/usr/libexec/openssh/ssh-keysign
4 /usr/libexec/utempter/utempter

[root@kvm8 ~]# ll /usr/bin/write
6 -rwxr-sr-x. 1 root tty 21344 Apr 24 2020 /usr/bin/write
� �

5. ᷾ᜪ Linux 系統ત SGID ⹠䛯効�
[root@kvm8 ~]# find / -perm -2000 2>/dev/null

2 /run/log/journal
/run/log/journal/23dc31d09bc35ea4f7b3e127f22919fc

4 /usr/bin/write
/usr/libexec/openssh/ssh-keysign

6 /usr/libexec/utempter/utempter
/home/shared
� �

6. ᷾ᜪ Linux 系統ત SBIT ⹠䛯効�
1 [root@kvm8 ~]# find / -perm -1000 2>/dev/null

/sys/fs/bpf
3 /dev/mqueue

/dev/shm
5 /tmp

/tmp/systemd-private-922af849fd5e4d4285a98af342213321-httpd.service-
CiR6sP/tmp

7 /tmp/systemd-private-922af849fd5e4d4285a98af342213321-chronyd.service-
EpvurN/tmp

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

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

Fvgsvc/tmp
� �
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19.5 ᜋ⍮㑓㘎

1. ᲋ⳣᱍ⎝→

(a) ᲋系統ત᱔⁲᝿ὡ deyu8 ⸐⎝→

(b) ᦎㆱ⹠䛯 /root/೰ndresults

(c) ᜦ᲋ລ⸐⎝→㸪㸡ລ /root/೰ndresults ⹠䛯ત

2. ᲋⪃ᛉᒯᜮ⎝→

(a) ᲋⹠䛯 /usr/share તᒯὡ 1M ⸐⎝→劫ᜭ၏ລ /root/೰nd1

(b) ᲋⹠䛯 /usr/share તᜮὡ 5M ⸐⎝→劫ᜭ၏ລ /root/೰nd2

(c) ᲋⹠䛯 /usr/share તᜮὡ 300k ઋᒯὡ 250k ⸐⎝→劫ᜭ၏ລ /root/
೰nd3

3. ᲋⪃ᛉ᝿᪗⎝→

(a) ᲋⹠䛯 /etc/systemd ᝿᪗཯ၨ 664 ⸐⎝→劫ᜭ၏ລ /root/೰nd4

(b) ᲋系統ત᝿᪗཯ၨ SUID ⸐⎝→劫ᜭ၏ລ /root/೰nd5

(c) ᲋系統ત᝿᪗཯ၨ SGID ⸐⎝→劫ᜭ၏ລ /root/೰nd6

(d) ᲋系統ત᝿᪗཯ၨ SBIT ⸐⎝→劫ᜭ၏ລ /root/೰nd7
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Chapter 20

Shell Script

20.1 ແ㻿

1. ௌ㿍 Shell Script

(a) ἶᚏୂ䫞ં䁌௶ⳣ㘽㟪系統✣䑤⸐੷ಂᢢ෮ୂ䫞֋

(b) ຟⳣ shell ⸐༐㜆᱔ᜐ⸐੷ử֖ㄒᦢ (program) ֋֗

(c) ᜦ੷଒ shell ⸐㽹▊㟪ᴁ巙ᜐᰰ㎖ἶᚏ⎝劺

(d) ေḏ䕧⑄㺠㶟だ▊֊管㐼Ⴏ巙㟪䅤ὄ◭䗜ᜭ၏㈕༐㜆劺

(e) shell script ⁠ᶷఒ䨆ຍ֊䑂ዬ֊⇜୭㟪䓄䎍ບὝ㈕䗜㺕༐㜆劺

(f) ௶ⳣ㘽૖ေଡ଼⹦ᶏଡ଼ shell ௽Ẁᜐㄒᦢ֋

2. Shell scripts Ꮀ㶈◭ㄒ効

�

6

䑜㶈⹦䀱 Shell scripts

䑜㶈Ꮀ㶈

Yes

No
῁ၣ㏉₿劾�����PPPPP�����PPPPP

Ꮀ㶈㏉⃶

?

?

?

3. ⤂ଷ兑㺕ᚭ㘎 shell scripts?

(a) 㟓ངོ管理⸐䗜㺕ఔẤ効㟓ང㯋理๽⃬લ⍮⫂ᮍ劫㢲⁲ᅰ䮡ᱠ䑤⼼֋
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(b) 䑋䋛㟪管理系統⸐䗜㺕ᢢ௓効Linux 系統⸐⁶཈ ( services ) ᅻང⸐ୂ䫞劫
ጃ⹠䛯 /etc/init.d/ ં劫᱔⁲⸐⎝→䔟῁ scripts֋

(c) ㋈ᇁොబ೬⛀༐㜆効લང๽⃬系統⸉䛯⎝֋

(d) 䑭㓘ᴁ巙ᇁ੷ོ効᧟ἣጃ command line ં䒑⸐䑭㓘ᴁ巙֋ంᓵ効/etc/
rc.d/rc.local 㸈⸐䅤ὄ֋

(e) ㋈ᾬ⸐䅤ὄ㯋理効㯋理ἧẤ䅤ὄ⸐⒟ᜬ劫ἶᚏ䅤ὄ⸐㯋理㈕֋

(f) 䉧ᤗဲửᷚ㟪ᚭ㘎⑏ㄒ䍧⽃効ᤢૅ᱔⁲⸐ Unix Like ઁ䫞䔟ေଡ଼䉑 shell
script ֋

(g) shell script ῁੷䭪ᨌᓰ⸐系統管理ᢢ෮劫஽ἧಳ䒈㉗⸐䑩᥅䍧ᮢ劫ઋ௶ⳣ
⸐ CPU 䅤✘䍧ᒦ֋

4. Scripts Ẁᜐ▚᭞ଂ䭪効

(a) ᴁ巙㟪ဌἧ䥑⸐ᒦಂㅩ⸋⁮㷗ᩱⴕᵶ劺

(b) ㅩ⸋㶈ဓ [tab] ઄⁮㷗理⁮劺

(c) 䀽ລ [Enter] ㇵ㯒劫ᝋ䥉ᔶᎰ㶈㽕㶈Ⴏ巙劺

(d) ੷㶈⸐ෞᛥᒱᒦ劫ေଡ଼௶ⳣ \[Enter] ௽ᦊய㟙ં੷㶈劺

(e) ༑ጃ # ᨐ䫞⸐ᚏ劫ෟ䔍㷗㺥⤂㼪㻦֋

20.2 Ꮀ㶈 shell script

1. ᜐᓰ shell script劫ంᓵ効new೰nd.sh劫ෞᛥာ⁲੷㶈 ೰nd ᴁ巙劫᲋⹠䛯 /usr
ෞᒯὡ 10M ⸐⎝→֋�

[root@kvm8 ~]# vim newfind.sh
2 [root@kvm8 ~]# cat newfind.sh

find /usr/ -size +10M
� �
2. ⹦ᶏ௶ⳣ sh ᰵ bash Ꮀ㶈㝩ₒ new೰nd.sh֋�

1 [root@kvm8 ~]# bash newfind.sh
/usr/lib64/libicudata.so.60.3

3 /usr/lib64/ceph/libceph-common.so.0
/usr/lib64/libmozjs-60.so.0.0.0

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

7 /usr/share/GeoIP/GeoLite2-City.mmdb
� �
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3. 㺕⭓ㆱᎰ㶈 new೰nd.sh 㝩ₒ劫ᩉ䭭඿ᐿ༑෭ေᎰ㶈᝿᪗คᎰ㶈֋�
1 [root@kvm8 ~]# ./newfind.sh

-bash: ./newfind.sh: Permission denied
3 [root@kvm8 ~]# chmod +x ./newfind.sh

[root@kvm8 ~]# ./newfind.sh
5 /usr/lib64/libicudata.so.60.3

/usr/lib64/ceph/libceph-common.so.0
7 /usr/lib64/libmozjs-60.so.0.0.0

/usr/bin/podman
9 /usr/libexec/cni/dhcp

/usr/share/GeoIP/GeoLite2-City.mmdb
� �
4. new೰nd.sh ᐿ༑ေᎰ㶈⸐᝿᪗ᨐ劫Ꮀ㶈㏉⃶╌ᅰ䮡劫῁ዎጃ linux ⸐ἶᚏⴂ䫞
䭳㼡῁௶ⳣ /bin/bash Ꮀ㶈㝩ₒ劫ᓵ⃶῁෭୍⹦䀱ㄒᦢ劫ంᓵ効python, curl
㈕㝩ₒ劫૖⹦ᶏᎰ㶈੷ᛉ⁮๱䜕֋

5. 㝩ₒ⸐ㇻ੷㶈ଌ㯒ဓ䵸ሔ㯒#! ㏀ᰰ⸐ᚏය㏀⤂ shebang (hashbang)劫෭ᨐ䫞
ᶏ⸐ෞᛥ῁⹦䀱ቦᴁ巙֋ေଡ଼ᛒႄ⑅㝩ₒ௶ⳣ⸐⹦䀱ቦᴁ巙劫ᝋေଡ଼⑄⿹⸐⹦䀱

ቦᴁ巙Ꮀ㶈㝩ₒ劫�
[root@kvm8 ~]# vim newfind.sh

2 [root@kvm8 ~]# cat newfind.sh
#!/bin/bash

4 find /usr/ -size +10M
� �

20.3 ေᎰ㶈⎝

1. ေᎰ㶈⎝ỹ㖴⹠䛯劫௶ⳣἶᚏⴂ䫞Ꮀ㶈⎝→ῑ劫⹦ᶏ䎕ොᴁ巙။ㄱᝋေᎰ㶈劫ᚽ
ෟ઄ᩉ䎕ො㏎ᜬ䉭ᨕᰵ⹪ᜬ䉭ᨕᴁᾧᎰ㶈⎝᱔ጃ௄㖴劫῁ዎ⤂ⲃᐪ䁅ἧ PATH
㼡ᛉᓰᎰ㶈⎝ေ㜆⸐᱔ጃ௄㖴劫系統⁮㟓ངጃ䑣଒⹠䛯ત᷾ᜪ֋�

[root@kvm8 ~]# echo $PATH
2 /usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin:/root/bin

[root@kvm8 ~]# echo ${PATH}
4 /usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin:/root/bin
� �

2. ⹠ແ⸐⹠䛯⤂ /root劫⹠䛯ෞ⁲ new೰nd.sh ေᎰ㶈⎝劫஽Ꮀ㶈 new೰nd.sh ࿒
ዌ᯶╌⁲⑅੷Ⴏ巙劫࿲ዎ⤂Ꮀ㶈Ⴏ巙ῑ劫linux 系統ာ⁮ጃ PATH 䁅ἧ཯ၨ⸐⹠
䛯તᜪ᲋ᴁ巙֋
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�
[root@kvm8 ~]# pwd

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

4 -rwxr-xr-x. 1 root root 34 Oct 29 15:15 newfind.sh
[root@kvm8 ~]# newfind.sh

6 -bash: newfind.sh: command not found
� �
3. 㢲㺕Ꮀ㶈઄῁ᚐጃ PATH 䁅ἧᴁᛉ⸐⹠䛯⸐Ꮀ㶈⎝劫ᩉ䭭ᾧ⿹ᴁᛉ䉭ᨕᱠေᎰ
㶈劫ଡ଼㏎ᜬ䉭ᨕ /root/new೰nd.sh ᰵ⹪ᜬ䉭ᨕ./new೰nd.sh 䔟ေଡ଼劫෭ત. 㶟
だ⹠䛯⸐௄㖴֋�

[root@kvm8 ~]# /root/newfind.sh
2 /usr/lib64/libicudata.so.60.3

/usr/lib64/ceph/libceph-common.so.0
4 /usr/lib64/libmozjs-60.so.0.0.0

/usr/bin/podman
6 /usr/libexec/cni/dhcp

/usr/share/GeoIP/GeoLite2-City.mmdb
8 [root@kvm8 ~]# ./newfind.sh

/usr/lib64/libicudata.so.60.3
10 /usr/lib64/ceph/libceph-common.so.0

/usr/lib64/libmozjs-60.so.0.0.0
12 /usr/bin/podman

/usr/libexec/cni/dhcp
14 /usr/share/GeoIP/GeoLite2-City.mmdb
� �

4. 㢲㺕䁌᱔⁲ⳣᱍ䔟ေᎰ㶈 new೰nd.sh劫ᩉ䭭ᜦ෭ㄆ㟙ⲃᐪ䁅ἧ PATH ᴁᛉ⸐⹠
䛯ત劫⑅ం劫ᜦ new೰nd.sh ㄆ㟙 /usr/loca/bin ⹠䛯劫ᝋေଡ଼઄ᴁᛉᎰ㶈⎝௄
㖴⹦ᶏᎰ㶈֋�

[root@kvm8 ~]# mv newfind.sh /usr/local/bin/
2 [root@kvm8 ~]# newfind.sh

/usr/lib64/libicudata.so.60.3
4 /usr/lib64/ceph/libceph-common.so.0

/usr/lib64/libmozjs-60.so.0.0.0
6 /usr/bin/podman

/usr/libexec/cni/dhcp
8 /usr/share/GeoIP/GeoLite2-City.mmdb

[root@kvm8 ~]#
� �
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20.4 * ေᎰ㶈⎝ປ။

1. ᓵ⃶Ꮀ㶈⎝᢯ᚐጃ劫ာ῁Ꮀ㶈ῑ㺕༑ᒱ䤺⸐ဌἧᨌ઄Ὗశ劫૖ေጃⳣᱍ⸉ොῑᩉ
䭭䀽လ⸐㼡ᛉ⎝ /etc/bashrc ત༑ොປ။֋alias 㼡ᛉጃ /etc/bashrc ᰵ /etc/
pro೰le ෠ಂ⎝→ ssh ⸉ො䔟⁮Ⳟỿ劫஽ዶ᧧ⴂ䫞䥉ᅻ gnome-terminal ઄⁮
䀽လ /etc/pro೰le劫᱔ଡ଼઄ᦎ䀲ỹጃ /etc/pro೰le֋�
1 [root@kvm8 ~]# vim /etc/bashrc

[root@kvm8 ~]# tail -1 /etc/bashrc
3 alias qstat='/bin/ps -Ao pid,tt,user,fname,rsz'
� �

2. 䗜὘䀽လ /etc/bashrc劫ປ။ qstat ᢯Ⳟỿ֋�
1 [root@kvm8 ~]# 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 alias l.='ls -d .* --color=auto'

alias ll='ls -l --color=auto'
9 alias ls='ls --color=auto'

alias mv='mv -i'
11 alias qstat='/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'
� �
3. ℹ⹺ῑ䒋⡡ qstat ⁠⚠⊄֋�

1 [root@kvm8 ~]# alias | grep qstat
alias qstat='/bin/ps -Ao pid,tt,user,fname,rsz'
� �

4. ⹦ᶏᎰ㶈⹺⹺֋�
[root@kvm8 ~]# qstat

2 PID TT USER COMMAND RSZ
1 ? root systemd 7452

4 2 ? root kthreadd 0
3 ? root ksoftirq 0

6 5 ? root kworker/ 0
6 ? root kworker/ 0

8 7 ? root migratio 0
8 ? root rcu_bh 0
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10 9 ? root rcuob/0 0
.......................................

12 12944 pts/0 root ps 1276
� �
5. ๾᷁੷㠉ⳣᱍ deyu1劫੷⌹ေଡ଼Ꮀ㶈 qstat劫๱⯡⸐㏉⃶઄⁮੷⌹֋�

[root@kvm8 ~]# su - deyu1
2 Last login: Sun Aug 9 07:42:07 CST 2015 on pts/0

[deyu1@kvm8 ~]$ qstat
4 PID TT USER COMMAND RSZ

1 ? root systemd 7452
6 2 ? root kthreadd 0

3 ? root ksoftirq 0
8 5 ? root kworker/ 0

6 ? root kworker/ 0
10 7 ? root migratio 0

8 ? root rcu_bh 0
12 9 ? root rcuob/0 0

.......................................
14 12973 pts/0 deyu1 ps 1280
� �

6. 䑎๱ deyu1֋�
[deyu1@kvm8 ~]$ exit

2 logout
� �

20.5 ᜋ⍮㑓㘎

1. ᜐ㝩ₒ new೰nd.sh

(a) ㇻ੷㶈 shebang ᛒႄ௶ⳣ⸐⹦䀱ቦᴁ巙

(b) new೰nd.sh ᱔⁲଱ေᎰ㶈

(c) ᲋⹠䛯 /usrતᜮὡ 300kઋᒯὡ 250k⸐⎝→劫ᜭ၏ລ /root/new೰nd.txt

(d) Თ new೰nd.sh ỹລ PATH 䉭ᨕေଡ଼᲋ລ⸐ /usr/local/bin ⹠䛯劫䁌᱔⁲
଱ေଡ଼઄ⳣᴁᛉ䉭ᨕᝋေᎰ㶈֋

2. ᜐ㝩ₒ new೰nd1.sh ᲋⪃ᛉ᝿᪗⎝→

(a) ㇻ੷㶈 shebang ᛒႄ௶ⳣ⸐⹦䀱ቦᴁ巙

(b) 㝩ₒ཯ၨଡ଼ં઀㶈Ⴏ巙
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i. ᲋系統ત᝿᪗཯ၨ SUID ⸐⎝→
ii. ᲋系統ત᝿᪗཯ၨ SGID ⸐⎝→
iii. ᲋系統ત᝿᪗཯ၨ SBIT ⸐⎝→

(c) Თ new೰nd1.sh ỹລ PATH 䉭ᨕေଡ଼᲋ລ⸐ /usr/bin ⹠䛯劫䁌᱔⁲଱ေ
ଡ଼઄ⳣᴁᛉ䉭ᨕᝋေᎰ㶈֋
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Chapter 21

⎝→ᱥ཯ᑪ㒂

21.1 ⎝→⸐ᑪ㒂

1. ᑪ㒂⎝→⸐䧬⎝။

.bz2 bzip2 ㄒᦢᑪ㒂⸐⎝→劺

.gz gzip ㄒᦢᑪ㒂⸐⎝→劺

.xz xz ㄒᦢᑪ㒂⸐⎝→劺

.tar tar ㄒᦢာᱥ཯⸐䅤ὄ劫╌⁲ᑪ㒂劺

.tar.bz2 tar ㄒᦢᱥ཯⸐⎝→劫ઋ㏽䒋 bzip2 ᑪ㒂֋

.tar.gz (.tgz) tar ㄒᦢᱥ཯⸐⎝→劫ઋ㏽䒋 gzip ᑪ㒂֋

.tar.xz tar ㄒᦢᱥ཯⸐⎝→劫ઋ㏽䒋 xz ᑪ㒂֋

2. bzip2,bzcat効ଡ଼ bzcat ⹦ᶏ䀽လ.bz2 ᑪ㒂⎝→ෞᛥ֋�
[root@dywHome2 test]# bzip2 [-d] filename

2 ဌἧ効
-d :㻦ᑪ㒂

4 [root@dywHome2 test]# bzcat filename.bz2

6 #㉷ం効
[dywang@dywOffice tmp]$ bzip2 -z test.txt

8 [dywang@dywOffice tmp]$ bzcat test.txt.bz2
echo Hello Latex!

10 [dywang@dywOffice tmp]$ bzip2 -d test.txt.bz2
� �
3. gzip,zcat効ଡ଼ zcat ⹦ᶏ䀽လ.gz ᑪ㒂⎝→ෞᛥ֋�

[root@dywHome2 test]# gzip [-d] filename
2 ဌἧ効

-d :㻦ᑪ㒂
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4 -# --fast --best:# ⤂ἧᚏ劫--fast ῁ 1 ᑪ㒂䑩᥅⁫ᩤ劺--best ῁ 9 ⁫௪ᑪ
㒂⒟劫䭳㼡῁ 6֋

[root@dywHome2 test]# zcat filename.gz
6

#㉷ం効
8 [dywang@dywOffice tmp]$ gzip test.txt

[dywang@dywOffice tmp]$ zcat test.txt.gz
10 echo Hello Latex!

[dywang@dywOffice tmp]$ gzip -d test.txt.gz
12 [dywang@dywOffice tmp]$ gzip -9 test.txt
� �

21.2 ⎝→⸐ᑪ㒂㟪ᱥ཯

1. tar Ⴏ巙䒰䭪�
[root@linux ~]# tar [-cxtzjvfpPN] ⎝→㟪⹠䛯 ....

2 ဌἧ効
-c 効ᦎㆱ੷ಂᱥ཯⎝→(create)劺

4 -x 効㻦䥉੷ಂᱥ཯⎝→劺
-t 効ℹ⹺ tarfile ෞ⸐⎝→劺(c/x/t ઄ေ၊ῑᚐጃ加)

6 -z 効၊ῑⳣ gzip ᑪ㒂劺
-j 効၊ῑⳣ bzip2 ᑪ㒂劺

8 -J 効၊ῑⳣ xz ᑪ㒂劺
-v 効ᑪ㒂⸐䒋ㄒત䮾だ⎝→劺

10 -f 効௶ⳣ⎝။劫ጃ f ૂᨐ㺕ㆱ࿋ᶏ⎝။加
-p 効౔ⴋ⎝→⸐࿲௽᝿᪗劧᝿᪗઄⁮ఔẤ௶ⳣ㘽㙂䁅动

12 -P 効౔ⴋ㏎ᜬ䉭ᨕ劺
-N 効⒟ᨐ䫞ᶏ⸐ᾃ₆(yyyy/mm/dd)䒼㺕὘⸐ᱠ⁮㷗ᱥ཯劺

14 --exclude FILE効ᵿ䨇 FILE ֋
� �
2. ᜦ⎝→ txt ᱥ཯⤂ txt.tar�

[root@dywOffice tmp]# tar -cvf txt.tar txt
� �
3. ᜦἣಂ /etc ⹠䛯ં⸐⎝→ෟ䔍ᱥ཯ᰰ⤂ /tmp/etc.tar�

1 [root@dywOffice tmp]# tar -cvf /tmp/etc.tar /etc <== ഼ᱥ཯劫઄ᑪ㒂
[root@dywOffice tmp]# tar -zcvf /tmp/etc.tar.gz /etc <== ᱥ཯ᨐ劫ଡ଼ gzip
ᑪ㒂

3 [root@dywOffice tmp]# tar -jcvf /tmp/etc.tar.bz2 /etc <== ᱥ཯ᨐ劫ଡ଼
bzip2 ᑪ㒂

[root@dywOffice tmp]# tar -Jcvf /tmp/etc.tar.xz /etc <== ᱥ཯ᨐ劫ଡ଼ xz
ᑪ㒂
� �
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4. ℹ䥫 /tmp/etc.tar.gz ⎝→ෞ⁲䓕଒⎝→劾�
[root@dywOffice tmp]# tar -ztvf /tmp/etc.tar.gz
� �

5. ᜦ /tmp/etc.tar.gz ⎝→㻦ᑪ㒂�
1 [root@dywOffice tmp]# tar -zxvf /tmp/etc.tar.gz
� �

6. ာᜦ /tmp/etc.tar.gz ෞ⸐ etc/passwd 㻦䥉�
1 [root@dywOffice tmp]# tar -zxvf /tmp/etc.tar.gz etc/passwd
� �

7. ᜦ /home/csie/testdir ෞ⸐᱔⁲⎝→ഐ୴ (ᱥ཯ᑪ㒂)劫ઝ౔ᚐ෭㏎ᜬ䉭ᨕ�
1 [root@dywOffice tmp]# tar -zcvPf testdir.tar.gz /home/csie/testdir
� �

8. ᜦ /etc/ ෞ⸐᱔⁲⎝→ഐ୴劫ઝ౔ᚐ෭⏺䧸�
1 [root@dywOffice tmp]# tar -zcvpf /tmp/etc.tar.gz /etc
� �

9. ጃ /home ⴣત劫⒟ 2007/11/30 ὘⸐⎝→ᱠഐ୴�
1 [root@dywOffice tmp]# tar -N '2007/11/30' -zcvf home.tar.gz /home
� �

10. ഐ୴ /home 劫஽઄㺕 /home/csie/tmp�
1 [root@dywOffice tmp]# tar -zcvf home.tar.gz /home --exclude /home/csie/

tmp
� �

21.3 ᜋ⍮㑓㘎

1. ᜦἣಂ /usr/local ⹠䛯ἣಂᱥ཯ᑪ㒂ᰰଡ଼ં⎝→効
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(a) ᑪ㒂Ὗᦢ gzip劫ᚐᰰ⎝→ /root/tz೰le.tgz֋

(b) ᑪ㒂Ὗᦢ bzip2劫ᚐᰰ⎝→ /root/tz೰le.tar.bz2֋

(c) ᑪ㒂Ὗᦢ xz劫ᚐᰰ⎝→ /root/tz೰le.tar.xz֋

2. ઄㻦䥉ᱥ཯ᑪ㒂⎝⸐ᬚ╷ં劫ℹ⹺ଡ଼ં⎝→⸐ෞᛥ劫⹺῁ၣ㟪࿲ᔶ䅤ὄ⹪၊劾

(a) /root/tz೰le.tgz ℹ⹺㏉⃶ᜭ၏ລ /root/tz೰le.tgz.t֋

(b) /root/tz೰le.tar.bz2 ℹ⹺㏉⃶ᜭ၏ລ /root/tz೰le.tar.bz2.t֋

(c) /root/tz೰le.tar.xz ℹ⹺㏉⃶ᜭ၏ລ /root/tz೰le.tar.xz.t֋

3. 㻦ᑪ㒂ᱥ཯劫ℹ⹺㻦䥉⸐⎝→῁ၣ㟪࿲ᔶ䅤ὄ⹪၊劾

(a) ᦎㆱ⹠䛯 /root/mytar.gz

(b) ๾᷁ᢢ௓⹠䛯ລ /root/mytar.gz

(c) 㻦ᱥ཯ᑪ㒂 /root/tz೰le.tgz

(d) ᦎㆱ⹠䛯 /root/mytar.bz

(e) ๾᷁ᢢ௓⹠䛯ລ /root/mytar.bz

(f) 㻦ᱥ཯ᑪ㒂 /root/tz೰le.tar.bz2

(g) ᦎㆱ⹠䛯 /root/mytar.xz

(h) ๾᷁ᢢ௓⹠䛯ລ /root/mytar.xz

(i) 㻦ᱥ཯ᑪ㒂 /root/tz೰le.tar.xz
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Chapter 22

Podman ㋈ୂ

22.1 ແ㻿

1. Pod Manager tool (podman) ῁੷ಂ䥉✘⸐ᛥቦ䒈௓ᢢ෮劫RHEL/CentOS
8 䈉劫᢯ⳣ podman လ୚ docker daemon֋

2. Podman ᶷఒ㟪 Docker 䫚ᣦ⹪ள⸐༐㜆劫஽ podman ઄䪈㺕ᅻⳣ୲ௌ dae-
mon ㄒᤱ劫㙂ઋေଡ଼ጃ╌⁲ root ⏺䧸⸐ᬚ╷ં䒈௓֋

3. Podmanေଡ଼管理Ⴜ䒈㶈୲ௌㇵ၆ OCI劧Open Container Initiative动㺠㉷⸐
ᛥቦႼᛥቦ䞹െ֋

4. Podman ᶷఒ૽੷ಂ㟪 Docker ෳᛥ⸐Ⴏ巙㶈ແ㇋௽管理 Docker 䞹െ֋

22.2 Podman ᚻ㸅

1. CentOS 8 repository ෞᦎ podman ᓕ୭劫ေ⹦ᶏଡ଼ dnf ᚻ㸅֋�
1 [root@ikvm8 ~]# dnf install -y podman
� �

22.3 Podman Ⴏ巙

1. podman –help ℹ㽉䍶༚㾃ᾧ�
1 [root@kvm8 ~]# podman --help
� �
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2. podman ᴃ෠␎ TAB 䝔劫ᶷだ podman ေⳣ⸐Ⴏ巙֋�
1 [root@kvm8 ~]# podman [TAB][TAB]

attach exec info network rm top
3 auto-update export inspect pause rmi umount

build generate kill play run unmount
5 commit healthcheck load pod save unpause

container help login port search untag
7 cp history logout ps start varlink

create image logs pull stats version
9 diff images manifest push stop volume

events import mount restart tag wait
� �
3. podman ⒚ಂႯ巙૖䔟ေଡ଼௶ⳣ –help ℹ㽉䍶༚㾃ᾧ劫ంᓵ pull Ⴏ巙֋�

[root@kvm8 ~]# podman pull --help
2 Pull an image from a registry

4 Description:
Pulls an image from a registry and stores it locally.

6
An image can be pulled by tag or digest. If a tag is not specified,

8 the image with the 'latest' tag is pulled.

10 Usage:
podman pull [flags] IMAGE

12
Examples:

14 podman pull imageName
podman pull fedora:latest

16
Flags:

18 --all-tags All tagged images in the repository will
be pulled

--authfile string Path of the authentication file.
20 Use REGISTRY_AUTH_FILE environment

variable to override
--cert-dir Pathname Pathname of a directory containing TLS

certificates and keys
22 --creds Credentials Credentials (USERNAME:PASSWORD) to

use for authenticating to a registry
24 --disable-content-trust This is a Docker specific option and is

a NOOP
--override-arch ARCH Use ARCH instead of the architecture

26 of the machine for choosing images
--override-os OS Use OS instead of the running OS for

choosing images
28 -q, --quiet Suppress output information when pulling

images
--tls-verify Require HTTPS and verify certificates

30 when contacting registries (default true
)
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� �

22.4 Registry 㼡ᛉ

1. ᚻ㸅ᓰ podman ᨐ劫podman ေଡ଼᷾ᜪ䪈㺕⸐ images ௽ᅻངᛥቦ劫ᶷఒ
images ⸐ server ⤂ registry֋

2. podman ⳬ /etc/containers/registries.conf 㼡ᛉ⎝┶ᛉ᷾ᜪ⸐ registries
ဓὟᦢ֋

(a) [registries.search] 㼡 ᛉ ℹ 㽉 ⸐ registries効 䭳 㼡 ⁲ reg-
istry.access.redhat.com, registry.redhat.io, docker.io ઀ ಂ ற

⁶ቦ֋

(b) [registries.insecure] 㼡ᛉ῁ၣ௶ⳣ http ઄ᚻෟ䑭㐼効㢲䪈㺕劫ຼᜦ
server ຍລતᳩ㯒ત劫ంᓵ registries = ['registry.server']֋

�
[deyu5@kvm8 ~]$ egrep -v '^(#| |$)' /etc/containers/registries.conf

2 [registries.search]
registries = ['registry.access.redhat.com', 'registry.redhat.io', '

docker.io']
4 [registries.insecure]

registries = []
6 [registries.block]

registries = []
� �
3. ⤂ᶷఒ dyw linux 㑓㘎系統ᛑ㸡ོ image劫ℐ㼡 registry server劫લ⍮။ㄱ
registry.csie.cyut.edu.tw劫ာᶷఒ https 䑭㐼劫ઋ䪈㺕ᣢ㯒ᛯ⿻⸉ො֋

4. ଡ଼ deyu5 ᣢ㯒⸉ො kvm8劫઄㜆௶ⳣ su ᰵ su - ๾᷁䌝୴劫ၣຼ⥠▊Ꮀ㶈
systemctl --user֋�
1 [root@kvm8 ~]# ssh deyu5@kvm8

deyu5@kvm8's password:
3 Last login: Thu Dec 10 21:42:54 2020 from 192.168.122.1
� �

5. ੷㠉ⳣᱍ㢲઄௶ⳣ系統䭳㼡⸐ registry 㼡ᛉ劫ေ⭓ㆱጃ㟓᢮ᛢ⹠䛯ંᦎㆱ
㼡ᛉ⎝ ~/.config/containers/registries.conf劫ଡ଼ં unquali೰ed-search-
registries ᴁᛉ௶ⳣෞ㐙⸐ registry劫ઝ㼡ᛉေଡ଼௶ⳣ઄ᚻෟ⸐ http 䑭㐼֋
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�
1 [deyu5@kvm8 ~]$ cat ~/.config/containers/registries.conf

unqualified-search-registries = ['registry.csie.cyut.edu.tw']
3

[[registry]]
5 location = "registry.csie.cyut.edu.tw"

insecure = true
7 blocked = false
� �
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Chapter 23

*Podman Registry ℐ㼡

23.1 ᦎ㖴 Registry

1. podman ေ᷾ᜪં䍬ေⳣ⸐ images ೑⤂ᛥቦ劫ₒ㉵⤂ᦎ㖴੷ಂ image reg-
istry server劫ᶷఒ podman ં䍬 image ⳣ劫઄῁㘻㽋⸐㉷ዱ֋

2. registry ඩᚐ⹠䛯 /opt/registry劫඿ጃ⑅⹠䛯ંᦎㆱ auth, certs, data ઀
ಂ␎⹠䛯劫auth ඩᚐ㽬䀎ⳣ htpasswd ⎝劫certs ඩᚐ㽬䀎ᯇ䀎劫data ඩᚐ
images֋�
1 [root@registry ~]# mkdir -p /opt/registry/{auth,certs,data}
� �

3. ௶ⳣ htpasswd ᢢ෮ⳠⳞᚐလ registry ᱔䪈劫ၨⳣᱍᣢᛯ⸐䀎⁣劫ₒ㉷ంᣢ㯒
⤂ admin劫ᛯ⿻⤂ xxxxxx֋

(a) 䒰䭪 b効ⳬႯ巙ຍᶷఒᛯ⿻֋

(b) 䒰䭪 B効௶ⳣ bcrypt ༑ᛯᛯ⿻֋

(c) 䒰䭪 c効ⳠⳞ⎝→֋
�

1 [root@registry ~]# htpasswd -bBc /opt/registry/auth/htpasswd admin
xxxxxx

Adding password for user admin
� �
4. ⳠⳞ TLS 䗠䠵ᜬ劫෭ત CN 㺕㼡ᛉ⤂ registry host ⸐લ⍮။ㄱ֋�

[root@registry ~]# openssl req -newkey rsa:4096 -nodes -sha256 \
2 -keyout /opt/registry/certs/domain.key -x509 -days 100 \

-out /opt/registry/certs/domain.crt \
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4 -subj '/C=TW/ST=Taiwan/L=CYUT/O=CSIE/CN=registry.csie.cyut.edu.tw'
Generating a RSA private key

6 ....++++
.....++++

8 writing new private key to '/opt/registry/certs/domain.key'
-----
� �

5. ዎ⤂῁௶ⳣ https 䑭㐼劫client ᩉ䭭⁲䀎⁣ᱠ㜆䑭㐼劫ₒం registry host ૖
ⴣ client ೑⛀㽋劫᱔ଡ଼ᜦ䀎⁣㸪㸡ລ䀎⁣ᚐỹ⹠䛯֋�
1 [root@registry ~]# cp /opt/registry/certs/domain.crt /etc/pki/ca-trust/

source/anchors/
� �
6. ⁠὘ౘ୲ᯇ䀎⚠ᇁ֋�

1 [root@registry ~]# update-ca-trust
� �
7. ℹ㽉ౘ୲ᯇ䀎⚠ᇁ劫registry.csie.cyut.edu.tw ᢯๱⯡ጃ⚠ᇁત֋�

1 [root@registry ~]# trust list | grep csie.cyut
label: registry.csie.cyut.edu.tw
� �

23.2 ᅻⳣ Registry

1. docker.io/library/registry ῁੷ಂေଡ଼ඩᚐ images ⸐ registry劫ં䍬ઝᅻ
ངᰰ။⤂ myregistry ⸐ᛥቦ

2. ௶ⳣ host 443 port ᜭ၏ᛥቦ⸐ 5000 port劫ઋ䪈㺕ᣢᛯ㽬䀎֋�
[root@registry ~]# podman run --name registry0 \

2 -p 443:5000 \
-v /opt/registry/data:/var/lib/registry:z \

4 -v /opt/registry/auth:/auth:z \
-e "REGISTRY_AUTH=htpasswd" \

6 -e "REGISTRY_AUTH_HTPASSWD_REALM=Registry Realm" \
-e REGISTRY_AUTH_HTPASSWD_PATH=/auth/htpasswd \

8 -v /opt/registry/certs:/certs:z \
-e "REGISTRY_HTTP_TLS_CERTIFICATE=/certs/domain.crt" \

10 -e "REGISTRY_HTTP_TLS_KEY=/certs/domain.key" \
-e REGISTRY_COMPATIBILITY_SCHEMA1_ENABLED=true \
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12 -d docker.io/library/registry:latest
� �
3. ௶ⳣ host 443 port ᜭ၏ᛥቦ⸐ 5000 port劫஽઄䪈㺕ᣢᛯ㽬䀎֋�

[root@registry ~]# podman run --name registry1 \
2 -p 443:5000 \

-v /opt/registry/data:/var/lib/registry:z \
4 -v /opt/registry/auth:/auth:z \

-v /opt/registry/certs:/certs:z \
6 -e "REGISTRY_HTTP_TLS_CERTIFICATE=/certs/domain.crt" \

-e "REGISTRY_HTTP_TLS_KEY=/certs/domain.key" \
8 -e REGISTRY_COMPATIBILITY_SCHEMA1_ENABLED=true \

-d docker.io/library/registry:latest
� �
4. ᅻⳣ઄ⳣᣢᛯઋ઄༑ᛯ⸐ registry劫host 80 port ᜭ၏ᛥቦ⸐ 5000 port֋�

1 [root@registry ~]# podman run --name registry2 \
-p 80:5000 \

3 -v /opt/registry/data:/var/lib/registry:z \
-e REGISTRY_COMPATIBILITY_SCHEMA1_ENABLED=true \

5 -d docker.io/library/registry:latest
� �
5. 䧜⣃⩙䥉ỹ http ဓ https ⁶཈֋�

1 [root@registry ~]# firewall-cmd --permanent --add-service=http --add-
service=https

success
3 [root@registry ~]# firewall-cmd --reload

success
� �

23.3 ౥Ỷ Image

1. ௶ⳣ image docker.io/voxxit/rsyslog劫ᅻངᛥቦ myrsyslog֋�
[root@registry ~]# podman run -d --name myrsyslog docker.io/voxxit/

rsyslog
2 73a6e9dc4b45a826d7c45eb84a01a2a7929b6656a70126ad40abaec4d4d00773
� �

2. ℹ⹺ᛥቦ劫myrsyslog ᅻང⑄ᣦ֋
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�
[root@registry ~]# podman ps

2 CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS
NAMES

52020091237a ../registry /etc/.regis... 4 m... Up 21 h..
0.0.0.0:80->5000/tcp registry80

4 73a6e9dc4b45 ../rsyslog 17 s... Up 17 s..
myrsyslog

bd408d2ca881 ../registry /etc/.regis... 4 m... Up 21 h..
0.0.0.0:443->5000/tcp registry
� �

3. ଡ଼ podman exec ௶ⳣᛥቦ myrsyslog劫Ꮀ㶈 /bin/bash လᨛଉངᦢ shell֋�
1 [root@registry ~]# podman exec -it myrsyslog /bin/bash

bash-4.4#
� �
4. 䑵ොᛥቦ myrsyslog ᨐ劫䑵㶈ଡ଼ં౥Ỷ効

(a) ጃ /root/.bashrc ༑ො shell ᶷだ䁅ἧ PS1 㼡ᛉ֋�
bash-4.4# vi /root/.bashrc

2 bash-4.4# cat /root/.bashrc
PS1="[\u@\h \W]\\$ "
� �

(b) ᦎㆱ⹠䛯 /var/log/journal/csie.cyut.log劫ઝጃ /etc/rsyslog.conf劫ᐿ
༑ local3 ୲ௌ᝸㎜⸐㼆᫓劫䔟㼑䛯ລ /var/log/journal/csie.cyut.log֋�
1 bash-4.4# mkdir /var/log/journal

bash-4.4# vi /etc/rsyslog.conf
3 bash-4.4# grep local3 /etc/rsyslog.conf

local3.* /var/log/journal/csie.cyut.log
� �
(c) 䑎๱ᛥቦ myrsyslog֋�

bash-4.4# exit
2 exit
� �

5. ዎ⤂౥Ỷᛥቦ myrsyslog ⸐ rsyslog 㼡ᛉ⎝ /etc/rsyslog.conf劫ᩉ䭭䗜ᅻᛥ
ቦᱠ⁮Ⳟỿ֋
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�
[root@registry ~]# podman restart myrsyslog

2 73a6e9dc4b45a826d7c45eb84a01a2a7929b6656a70126ad40abaec4d4d00773
� �

23.4 ᦎㆱ Image

1. ଡ଼౥Ỷ䒋⸐ᛥቦ myrsyslog劫ᦎㆱ௓㘽 dywang劫။ㄱ dywrsyslog ⸐὘
image֋�

[root@registry ~]# podman commit -q --author "dywang" 73a6e9dc4b45
dywrsyslog

2 ce4e2bdc8a208d26e9e3a9794bf9359e2bfe1c476b2d5dcb8f57ee5594738694
� �
2. ℹ㽉὘ᦎ⸐ image dywrsyslog֋�

[root@registry ~]# podman images | grep dyw
2 localhost/dywrsyslog latest ce4e2bdc8a20 11 seconds ago 20

MB
� �

23.5 ઁപ Image ລ Registry

1. 䑭㐼 registry劫ℹ⹺ images劫ዌ᯶઄ම㼣⥠㽬䀎ᚐလ֋�
[root@registry ~]# curl https://registry.csie.cyut.edu.tw/v2/_catalog

2 {"errors":[{"code":"UNAUTHORIZED","message":"authentication required","
detail":

[{"Type":"registry","Class":"","Name":"catalog","Action":"*"}]}]}
4 podman login -uadmin -pxxxxxx https://registry.csie.cyut.edu.tw
� �

2. ௶ⳣᣢ㯒 admin ℹ㽉 registry.csie.cyut.edu.tw劫repositories ત╌⁲୲ௌ
⸐ image֋�
1 [root@registry ~]# curl -u admin:xxxxxx https://registry.csie.cyut.edu.

tw/v2/_catalog
{"repositories":[]}
� �
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3. ં䍬 docker.io/library/hello-world֋�
[root@registry ~]# podman pull docker.io/library/hello-world

2 Trying to pull docker.io/library/hello-world...
Getting image source signatures

4 Copying blob 0e03bdcc26d7 [--------------------------------------] 0.0b
/ 0.0b

Copying config bf756fb1ae done
6 Writing manifest to image destination

Storing signatures
8 bf756fb1ae65adf866bd8c456593cd24beb6a0a061dedf42b26a993176745f6b
� �

4. ℹ㽉ₒጊ㇋ images劫๱⯡ docker.io/library/hello-world֋�
[root@registry ~]# podman images

2 REPOSITORY TAG IMAGE ID CREATED SIZE
docker.io/library/registry latest 2d4f4b5309b1 5 months ago 26.8

MB
4 docker.io/library/hello-world latest bf756fb1ae65 11 months ago 20

kB
� �
5. ⸉ො https://registry.csie.cyut.edu.tw�

[root@registry ~]# podman login -uadmin -pxxxxxx https://registry.csie.
cyut.edu.tw

2 Login Succeeded!
� �
6. ઁ പ ₒ ጊ ㇋ ⸐ docker.io/ library/ hello-world ລ https:// reg-
istry.csie.cyut.edu.tw劫ઋႯ။⤂ hello֋�

[root@registry ~]# podman push hello-world registry.csie.cyut.edu.tw/
hello

2 Getting image source signatures
Copying blob 9c27e219663c done

4 Copying config bf756fb1ae done
Writing manifest to image destination

6 Storing signatures
� �
7. คℹ㽉 registry.csie.cyut.edu.tw劫repositories ત๱⯡ hello ⸐ image֋�

[root@registry ~]# curl -u admin:xxxxxx https://registry.csie.cyut.edu.
tw/v2/_catalog

2 {"repositories":["hello"]}

De-Yu Wang CSIE CYUT 181



23.5. ઁപ IMAGE ລ REGISTRYCHAPTER 23. *PODMAN REGISTRY ℐ㼡


� �
8. ં䍬 docker.io/voxxit/rsyslog֋�

[root@registry ~]# podman pull docker.io/voxxit/rsyslog
2 Trying to pull docker.io/voxxit/rsyslog...

Getting image source signatures
4 Copying blob 1eae7a7426b0 done

Copying blob e6ff9ca2051f done
6 Copying blob 0db111ab9ef6 done

Copying blob d97f592f5e1e done
8 Copying config 8411a1edd4 done

Writing manifest to image destination
10 Storing signatures

8411a1edd4bb97aeae6bf9124cb00c66ff577ae68848e50704e9157263127aeb
� �
9. ℹ㽉ₒጊ㇋ images劫๱⯡ docker.io/voxxit/rsyslog֋�

1 [root@registry ~]# podman images
REPOSITORY TAG IMAGE ID CREATED SIZE

3 docker.io/library/registry latest 2d4f4b5309b1 5 months ago 26.8
MB

docker.io/library/hello-world latest bf756fb1ae65 11 months ago 20
kB

5 docker.io/voxxit/rsyslog latest 8411a1edd4bb 2 years ago 20
MB
� �

10. ઁ പ ₒ ጊ ㇋ ⸐ docker.io/ voxxit/ rsyslog ລ https:// reg-
istry.csie.cyut.edu.tw劫ઋႯ။⤂ rsyslog֋�
1 [root@registry ~]# podman push rsyslog registry.csie.cyut.edu.tw/rsyslog

Getting image source signatures
3 Copying blob 22ff8195a9d5 done

Copying blob c9e8b5c053a2 done
5 Copying blob 36da72a6f23e done

Copying blob 9bc4ee67fdda done
7 Copying config 8411a1edd4 done

Writing manifest to image destination
9 Storing signatures
� �

11. คℹ㽉 registry.csie.cyut.edu.tw劫repositories ત䨇૽ hello劫䒼⁲ rsys-
log ֋
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�
1 [root@registry ~]# curl -u admin:xxxxxx https://registry.csie.cyut.edu.

tw/v2/_catalog
{"repositories":["hello","rsyslog"]}
� �

12. ઁപₒጊ㇋⸐ localhost/dywrsyslog ລ https://registry.csie.cyut.edu.tw劫
ઋႯ။⤂ dywrsyslog֋�

[root@registry ~]# podman push localhost/dywrsyslog registry.csie.cyut.
edu.tw/dywrsyslog

2 Getting image source signatures
Copying blob 16759751ab17 done

4 Copying blob 22ff8195a9d5 skipped: already exists
Copying blob 9bc4ee67fdda skipped: already exists

6 Copying blob c9e8b5c053a2 skipped: already exists
Copying blob 36da72a6f23e skipped: already exists

8 Copying config ce4e2bdc8a done
Writing manifest to image destination

10 Storing signatures
� �
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䥉⍮ᅻⳣ Podman ᛥቦ

24.1 ⸉ොં䍬 image

1. ℐ㼡⸐ Regitry劫ᩉ䭭⸉ොᱠ㜆ં䍬֋�
[deyu5@kvm3 ~]$ podman login -uadmin -pXXXX https://registry.csie.cyut.

edu.tw
2 Login Succeeded!
� �

2. ℹ㽉 registry.csie.cyut.edu.tw ᱔⁲ images֋�
[deyu5@kvm3 ~]$ podman search registry.csie.cyut.edu.tw/

2 INDEX NAME DESCRIPTION STARS OFFICIAL
AUTOMATED

edu.tw registry.csie.cyut.edu.tw/dywrsyslog 0
4 edu.tw registry.csie.cyut.edu.tw/hello 0

edu.tw registry.csie.cyut.edu.tw/rsyslog 0
� �
3. ં䍬 dywrsyslog ᛥቦ image֋�

1 [deyu5@kvm3 ~]$ podman pull dywrsyslog
� registry.csie.cyut.edu.tw/dywrsyslog:latest

3 Trying to pull registry.csie.cyut.edu.tw/dywrsyslog:latest...
Getting image source signatures

5 Copying blob 864ad45e3300 done
Copying blob 5d3ef8f14a83 done

7 Copying blob 68a85f8ea16b done
Copying blob e36a18df25d4 done

9 Copying blob 5bbc26867c5f done
Copying config ce4e2bdc8a done

11 Writing manifest to image destination
Storing signatures
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13 ce4e2bdc8a208d26e9e3a9794bf9359e2bfe1c476b2d5dcb8f57ee5594738694
� �
4. ℹ㽉ᛥቦ images֋�

1 [deyu5@kvm3 ~]$ podman images
REPOSITORY TAG IMAGE ID CREATED

SIZE
3 docker.io/library/mariadb latest e2278f24ac88 2 days ago

416 MB
registry.csie.cyut.edu.tw/dywrsyslog latest ce4e2bdc8a20 6 months ago

20 MB
5 docker.io/eboraas/apache-php latest 29fda4e0e4fb 9 months ago

289 MB
� �

24.2 *Systemd ᅻངᛥቦ

1. podman ௶ⳣ image dywrsyslog劫ᦎㆱ੷ಂ။ mylog ઋ㛛ῷᎰ㶈⸐ᛥቦ֋�
1 [deyu5@kvm3 ~]$ podman create --name mylog dywrsyslog

839bc31c9b83361328c7c0cd71283552d45a6e275d7b83bf09b37c1de4c7ccc1
� �
2. ℹ㽉ᛥቦ mylog ᢯ᦎㆱ劫⫂ᮍ⤂ Created劫઄῁Ꮀ㶈ત֋�

[deyu5@kvm3 ~]$ podman ps -a --format "{{.ID}} {{.Image}} {{.Status}}
{{.Names}}"

2 85b5a03a3f13 docker.io/eboraas/apache-php:latest Up 5 hours ago web
384ce2ad0d31 docker.io/library/mariadb:latest Up 5 hours ago mdb

4 839bc31c9b83 registry.csie.cyut.edu.tw/dywrsyslog:latest Created mylog
� �
3. ᦎㆱ⁶཈㼡ᛉ⎝ඩᚐ⹠䛯.con೰g/systemd/user/劫ઝ๾᷁ᢢ௓⹠䛯ລ㽕⹠䛯֋�

[deyu5@kvm3 ~]$ mkdir -p .config/systemd/user/
2 [deyu5@kvm3 ~]$ cd .config/systemd/user/
� �

4. podman ⤂ᛥቦ mylog ⳠⳞ⁶཈⸐㼡ᛉ⎝劫--files 䒰䭪㟓ངඩᚐᰰ
container-mylog.service֋
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�
[deyu5@kvm3 user]$ podman generate systemd --name mylog --files
� �

5. ℹ⹺ⳠⳞ⸐ container-mylog.service֋�
1 [deyu5@kvm3 user]$ cat container-mylog.service

# container-mylog.service
3 # autogenerated by Podman 3.2.3

# Fri Nov 12 15:31:40 CST 2021
5

[Unit]
7 Description=Podman container-mylog.service

Documentation=man:podman-generate-systemd(1)
9 Wants=network.target

After=network-online.target
11 RequiresMountsFor=/run/user/1000/containers

13 [Service]
Environment=PODMAN_SYSTEMD_UNIT=%n

15 Restart=on-failure
TimeoutStopSec=70

17 ExecStart=/usr/bin/podman start mylog
ExecStop=/usr/bin/podman stop -t 10 mylog

19 ExecStopPost=/usr/bin/podman stop -t 10 mylog
PIDFile=/run/user/1000/containers/overlay-containers/..../userdata/

conmon.pid
21 Type=forking

23 [Install]
WantedBy=multi-user.target default.target
� �

6. 䗜὘䍬ො⁶཈֋�
[deyu5@kvm3 ~]$ systemctl --user daemon-reload
� �

7. 㼡ᛉ䥉⍮ᅻང container-mylog ⁶཈劫ઋ⯡ጃᅻང֋�
1 [deyu5@kvm3 ~]$ systemctl --user enable --now container-mylog.service

Created symlink /home/deyu5/.config/systemd/user/multi-user.target.wants
/container-mylog.service

3 → /home/deyu5/.config/systemd/user/container-mylog.service.
Created symlink /home/deyu5/.config/systemd/user/default.target.wants/

container-mylog.service
5 → /home/deyu5/.config/systemd/user/container-mylog.service.
� �
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8. ℹ㽉 container-mylog ⁶཈⫂ᮍ劫ᰰ༐ᅻང֋�
1 [deyu5@kvm3 user]$ systemctl --user status container-mylog.service

� container-mylog.service - Podman container-mylog.service
3 Loaded: loaded (/home/deyu5/.config/systemd/user/container-mylog.

service; en>
Active: active (running) since Fri 2021-11-12 15:33:31 CST; 38s ago

5 Docs: man:podman-generate-systemd(1)
Process: 15102 ExecStart=/usr/bin/podman start mylog (code=exited,

status=0/S>
7 Main PID: 15119 (conmon)

CGroup: /user.slice/user-1000.slice/user@1000.service/container-mylog
.service

9 ��15113 /usr/bin/fuse-overlayfs -o ,lowerdir=/home/deyu5/.
local/shar>

��15115 /usr/bin/slirp4netns --disable-host-loopback --mtu
=65520 --e>

11 ��15119 /usr/bin/conmon --api-version 1 -c 839
bc31c9b83361328c7c0cd7>

��839
bc31c9b83361328c7c0cd71283552d45a6e275d7b83bf09b37c1de4c7ccc1

13 ��15129 rsyslogd -n
� �
9. podman ℹ㽉ᛥቦ⫂ᮍ劫mylog ᰰ༐ᅻང֋�

1 [deyu5@kvm3 user]$ podman ps --format "{{.Names}} {{.Image}} {{.Status}}
"

web docker.io/eboraas/apache-php:latest Up 5 hours ago
3 mdb docker.io/library/mariadb:latest Up 5 hours ago

mylog registry.csie.cyut.edu.tw/dywrsyslog:latest Up About a minute ago
� �
10. ค⿹㽬 container-mylog ⁶཈῁ၣ㼡ᛉ䥉⍮ᅻང֋�

[deyu5@kvm3 ~]$ systemctl --user is-enabled container-mylog.service
2 enabled
� �

11. ଡ଼ઁ⸐ systemd 㼡ᛉ῁ጃ⸉ො deyu5 ᨐ劫ᱠ⁮ᅻང container-mylog ⁶཈劫
㢲㺕䗜䥉⍮ᨐ઄管⁲╌⁲⸉ො deyu5劫䔟ᅻང container-mylog劫ຼᩉ䭭௶ⳣ
ᶐຫ systemd⸉ො管理Ⴏ巙 loginctl劫ᅻⳣ֔ⳣᱍ౔ⴋ⸉ො⫂ᮍ 劫֕系統⁮ጃᅻ
ངᨐ㟓ང⤂ⳣᱍⳞ๱ⳣᱍ管理ቦ劫ઝઋጃⳣᱍ⸉๱ᨐ౔᳾䒈௓劫deyu5 ᅻⳣ౔
᳾⸉ො⫂ᮍ֋�

[deyu5@kvm3 user]$ loginctl enable-linger deyu5
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� �
12. deyu5 ᅻⳣ౔᳾⸉ො⫂ᮍᨐ劫⁮ᦎㆱ /var/lib/systemd/linger/deyu5 ⎝֋�

1 [deyu5@kvm3 user]$ ll /var/lib/systemd/linger
total 0

3 -rw-r--r--. 1 root root 0 Nov 12 15:36 deyu5
� �

24.3 ຠ䨇ᛥቦ

1. ૂແᅻང⸐ container-mylog.service ⁶཈劫╌⁲ᶅ䍬 host ઁ⸐⹠䛯֋㢲⯡
㺕ᜋ⯡ᶅ䍬 host ઁ⸐⹠䛯ລ container mylog劫㺕඿೓⑃ container-mylog
⁶཈劫ઝຠ䨇ᛥቦ劫䗜὘ᅻⳣᛥቦ֋

2. လ☯䥉⍮ᅻⳣ container-mylog ⁶཈劫ઋ䳟ઁ೓ⳣ֋�
1 [deyu5@kvm3 user]$ systemctl --user disable --now container-mylog.

service
Removed /home/deyu5/.config/systemd/user/multi-user.target.wants/

container-mylog.service.
3 Removed /home/deyu5/.config/systemd/user/default.target.wants/container-

mylog.service.
� �
3. ᧂຫㄆ䨇ᛥቦ mylog֋�

1 [deyu5@kvm3 user]$ podman rm mylog -f
839bc31c9b83361328c7c0cd71283552d45a6e275d7b83bf09b37c1de4c7ccc1
� �

24.4 ᛥቦᶅ䍬ඩᚐㅩ䥑

1. ૂແᅻང⸐ container-mylog.service ⁶཈劫╌⁲ᶅ䍬 host ઁ⸐⹠䛯֋

2. ᜋ⯡ᶅ䍬 host ઁ⸐⹠䛯ລᛥቦ劫඿ᦎㆱ㺕㷗ᶅ䍬⸐⹠䛯 container_journal֋�
[deyu5@kvm3 ~]$ mkdir container_journal
� �
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3. podman ௶ⳣ image myrsyslog劫ᦎㆱ੷ಂ။ mylog֋�
1 --privileged ㏚ container ⏺䧸劫ၣຼ⥠▊ᚐလᶅ䍬⸐લ⍮⹠䛯֋

-v host.dir:container.dir:Z ᶅ䍬લ⍮⸐⹠䛯ລᛥቦ⸐⹠䛯劫
3 ᶅ䍬⸐ :Z 䒰䭪劫㺕 podman 䗜὘ reabel ᶅ䍬⹠䛯劫ଡ଼ㇵ၆ᛥቦෞ SELinux

label֋

5 [deyu5@kvm3 ~]$ podman create \
--name mylog \

7 --privileged \
--volume /home/deyu5/container_journal/:/var/log/journal/:Z \

9 dywrsyslog
be2df97e15bef589f73d5ae329134825dba8ff293a8603709ddb1fe4ac68c56e
� �

4. *ᦎㆱ⁶཈㼡ᛉ⎝ඩᚐ⹠䛯.con೰g/systemd/user/劫ઝ๾᷁ᢢ௓⹠䛯ລ㽕⹠䛯֋�
[deyu5@kvm3 ~]$ mkdir -p .config/systemd/user/

2 [deyu5@kvm3 ~]$ cd .config/systemd/user/
� �
5. podman ⤂ᛥቦ mylog ⳠⳞ⁶཈⸐㼡ᛉ⎝劫--files 䒰䭪㟓ངඩᚐᰰ
container-mylog.service֋�

[deyu5@kvm3 user]$ podman generate systemd --name mylog --files
2 /home/deyu5/.config/systemd/user/container-mylog.service
� �

6. ℹ⹺ⳠⳞ⸐ container-mylog.service֋�
[deyu5@kvm3 user]$ ll

2 total 12
-rw-r--r--. 1 deyu5 deyu5 691 Nov 12 15:53 container-mylog.service

4 drwxr-xr-x. 2 deyu5 deyu5 4096 Nov 12 15:33 default.target.wants
drwxr-xr-x. 2 deyu5 deyu5 4096 Nov 12 15:33 multi-user.target.wants
� �

7. 䗜὘䍬ො⁶཈֋�
1 [deyu5@kvm3 user]$ systemctl --user daemon-reload
� �

8. 㼡ᛉ䥉⍮ᅻང container-mylog ⁶཈劫ઋ⯡ጃᅻང֋
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�
1 [deyu5@kvm3 user]$ systemctl --user enable --now container-mylog.service

Created symlink /home/deyu5/.config/systemd/user/multi-user.target.wants
/container-mylog.service

3 → /home/deyu5/.config/systemd/user/container-mylog.service.
Created symlink /home/deyu5/.config/systemd/user/default.target.wants/

container-mylog.service
5 → /home/deyu5/.config/systemd/user/container-mylog.service.
� �

9. ℹ㽉 container-mylog ⁶཈⫂ᮍ֋�
1 [deyu5@kvm3 user]$ systemctl --user status container-mylog.service

� container-mylog.service - Podman container-mylog.service
3 Loaded: loaded (/home/deyu5/.config/systemd/user/container-mylog.

service; en>
Active: active (running) since Fri 2021-11-12 15:57:38 CST; 27s ago

5 Docs: man:podman-generate-systemd(1)
Process: 15708 ExecStart=/usr/bin/podman start mylog (code=exited,

status=0/S>
7 Main PID: 15725 (conmon)

CGroup: /user.slice/user-1000.slice/user@1000.service/container-mylog
.service

9 ��15716 /usr/bin/fuse-overlayfs -o ,lowerdir=/home/deyu5/.
local/shar>

��15720 /usr/bin/slirp4netns --disable-host-loopback --mtu
=65520 --e>

11 ��15725 /usr/bin/conmon --api-version 1 -c
be2df97e15bef589f73d5ae32>

� �
be2df97e15bef589f73d5ae329134825dba8ff293a8603709ddb1fe4ac68c56e

13 ��15735 rsyslogd -n
� �
10. ଡ଼ઁ⸐ systemd 㼡ᛉ῁ጃ⸉ො deyu5 ᨐ劫ᱠ⁮ᅻང container-mylog ⁶཈劫

㢲㺕䗜䥉⍮ᨐ઄管⁲╌⁲⸉ො deyu5劫䔟ᅻང container-mylog劫ຼᩉ䭭௶ⳣ
ᶐຫ systemd⸉ො管理Ⴏ巙 loginctl劫ᅻⳣ֔ⳣᱍ౔ⴋ⸉ො⫂ᮍ 劫֕系統⁮ጃᅻ
ངᨐ㟓ང⤂ⳣᱍⳞ๱ⳣᱍ管理ቦ劫ઝઋጃⳣᱍ⸉๱ᨐ౔᳾䒈௓劫deyu5 ᅻⳣ౔
᳾⸉ො⫂ᮍ֋�
1 [deyu5@kvm3 user]$ loginctl enable-linger deyu5
� �

11. deyu5 ᅻⳣ౔᳾⸉ො⫂ᮍᨐ劫⁮ᦎㆱ /var/lib/systemd/linger/deyu5 ⎝֋�
1 [deyu5@kvm3 user]$ ll /var/lib/systemd/linger

total 0
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3 -rw-r--r--. 1 root root 0 Nov 12 15:36 deyu5
� �

24.5 ㅩ䥑ᶅ䍬⛀㽋

1. ௶ⳣ dywmylog ᛥቦ劫ઝᎰ㶈 /bin/bash Ⴏ巙劫လᨛଉངႯ巙ⴂ䫞劫ℹ⹺ /
var/log/journal ⹠䛯ં⸐ 2 ಂ.journal ⎝֋�
1 [deyu5@kvm3 ~]$ podman exec -it mylog /bin/bash

[root@1f73cadc2a3a /]# ls -l /var/log/journal/
3 total 16392

-rw-r----- 1 root root 8388608 Jan 9 03:08 system.journal
5 -rw-r----- 1 root root 8388608 Jan 9 03:07 user-2204.

journal
� �
2. dywrsyslog ᛥቦ image劫᢯㼡ᛉ local3 ⸐୲ௌ㼆᫓劫⁮ᜐລ /var/log/jour-
nal ⹠䛯ત⸐ csie.cyut.log劫᱔ଡ଼Ꮀ㶈 looger -p local3.info ⛀㽋⹺⹺劾�
1 [root@1f73cadc2a3a /]# logger -p local3.info 'dywmylog test'
� �

3. /var/log/journal ⹠䛯ત὘ᐿ csie.cyut.log劫ઋ⎝→ෞᛥ῁ looger ᜐො
⸐’dywmylog test’֋�
1 [root@1f73cadc2a3a /]# ls -l /var/log/journal/

total 16396
3 -rw-r--r-- 1 root root 66 Apr 30 00:12 csie.cyut.log

-rw-r----- 1 root root 8388608 Jan 9 03:08 system.journal
5 -rw-r----- 1 root root 8388608 Jan 9 03:07 user-2204.

journal
[root@1f73cadc2a3a /]# cat /var/log/journal/csie.cyut.log

7 2021-04-30T00:12:36.338653+00:00 1f73cadc2a3a root: dywmylog test
� �
4. 䑎๱ dywmylog ᛥቦ֋�

1 [root@1f73cadc2a3a /]# exit
exit
� �

5. ℹ⹺ dywmylog ᛥቦᶅ䍬⸐ᒣ䔍ඩᚐㅩ䥑 container_journal劫੷⌹὘ᐿ૽
csie.cyut.log ⎝→劫ෞᛥ૖῁’dywmylog test’֋
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�
[deyu5@kvm3 ~]$ cat container_journal/csie.cyut.log

2 2021-04-30T00:12:36.338653+00:00 1f73cadc2a3a root: dywmylog test
� �

24.6 䥉⍮ᅻངᛥቦ⎪ℹ

1. kvm8 䗜䥉⍮�
[root@kvm3 ~]# #reboot
� �

2. ଡ଼ root 䌝୴䗜὘⸉ො kvm8֋�
1 [root@deyu ~]# ssh kvm8

Last login: Thu Dec 17 19:51:34 2020 from 192.168.122.1
� �
3. deyu5 䒼╌⸉ොແ劫ℹ⹺῁ၣ⁲ଡ଼ deyu5 ᅻང⸐ mylog ㄒᤱ劾�

[root@kvm3 ~]# ps -u deyu5
2 PID TTY TIME CMD

786 ? 00:00:00 systemd
4 1104 ? 00:00:00 (sd-pam)

1514 ? 00:00:00 podman pause
6 1608 ? 00:00:00 slirp4netns

1644 ? 00:00:00 fuse-overlayfs
8 1666 ? 00:00:00 conmon

1727 ? 00:00:00 rsyslogd
� �
4. ଡ଼ deyu5 䌝୴⸉ො�

1 [root@kvm3 ~]# ssh deyu5@localhost
deyu5@localhost's password:

3 Last login: Thu Dec 17 19:52:58 2020 from 192.168.122.8
� �

24.7 *podman ⩛ₒᅰ䮡

1. ଡ଼ deyu5 䌝୴䗜὘⸉ො kvm8֋
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�
1 [root@kvm3 ~]# ssh deyu5@kvm3

Last login: Fri Dec 25 18:43:39 2020 from 192.168.122.8
� �
2. ℹ⹺ container-mylog.service⸐ [Install]㼡ᛉ劫ᚻ㸅ጃmuti-user.target֋�

[deyu5@kvm3 ~]$ tail -2 .config/systemd/user/container-mylog.service
2 [Install]

WantedBy=multi-user.target
� �
3. 㼡ᛉ container-mylog ⁶཈䥉⍮ᅻང劫ઋ䳟ઁᅻང劫ᚻ㸅ⳠⳞ䑭㏉ /
home/deyu5/.con೰g/systemd/user/multi-user.target.wants/container-
mylog.service ລ / home/ deyu5/.con೰g/ systemd/ user/ container-
mylog.service֋�
1 [deyu5@kvm3 ~]$ systemctl --user enable --now container-mylog.service

Created symlink /home/deyu5/.config/systemd/user/
3 multi-user.target.wants/container-mylog.service

→ /home/deyu5/.config/systemd/user/container-mylog.service.
� �
4. ℹ⹺ᛥቦ mylog ᅻང⑄ᣦ֋�

[deyu5@kvm3 ~]$ podman ps
2 CONTAINER ID IMAGE COMMAND CREATED STATUS

PORTS NAMES
a615b1ee0585 registry..../rsyslog 15 hrs ago Up 2 m ago

mylog
� �
5. ⸉๱ deyu5劫䗜䥉⍮ kvm8֋�

1 [deyu5@kvm3 ~]$ exit
logout

3 Connection to kvm8 closed.
[root@kvm3 ~]# reboot

5 Connection to kvm8 closed by remote host.
Connection to kvm8 closed.
� �

6. คଡ଼ root ⸉ො kvm8劫ℹ⹺ deyu5 ㄒᤱ劫⁲ systemd劫஽╌⁲ᅻང⸐ᛥቦ֋
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�
[root@deyu ~]# ssh kvm8

2 Last login: Sat Dec 26 09:51:13 2020 from 192.168.122.1
[root@kvm3 ~]# ps -u deyu5

4 PID TTY TIME CMD
1004 ? 00:00:00 systemd

6 1044 ? 00:00:00 (sd-pam)
� �
7. คଡ଼ deyu5 ⸉ො kvm8劫ℹ⹺ container-mylog ⁶཈⫂ᮍ劫ઝ╌ᅻང֋�

[root@kvm3 ~]# ssh deyu5@kvm3
2 Last login: Sat Dec 26 09:38:47 2020 from 192.168.122.8

[deyu5@kvm3 ~]$ systemctl --user status container-mylog.service
4 � container-mylog.service - Podman container-mylog.service

Loaded: loaded (/home/deyu5/.config/systemd/user/container-mylog.
service; en>

6 Active: inactive (dead)
Docs: man:podman-generate-systemd(1)
� �

8. 㻦┶Ὗ▊῁ጃ container-mylog.service ⸐ [Install] 㼡ᛉ劫ᐿ༑ de-
fault.target֋�
1 [deyu5@kvm3 ~]$ tail -2 .config/systemd/user/container-mylog.service

[Install]
3 WantedBy=multi-user.target default.target
� �

9. 䗜὘䍬ො⁶཈㼡ᛉ֋�
1 [deyu5@kvm3 ~]$ systemctl --user daemon-reload
� �

10. ค㼡ᛉ䥉⍮ᅻངઋ䳟ઁᅻང劫⑅ῑထ὘ᐿ૽䑭㏉ /home/deyu5/.con೰g/
systemd/user/default.target.wants/container-mylog.service ລ /home/
deyu5/.con೰g/systemd/user/container-mylog.service֋�
1 [deyu5@kvm3 ~]$ systemctl --user enable --now container-mylog.service

Created symlink /home/deyu5/.config/systemd/user/
3 default.target.wants/container-mylog.service

→ /home/deyu5/.config/systemd/user/container-mylog.service.
� �
11. ⸉๱ deyu5劫䗜䥉⍮ kvm8֋
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�
[deyu5@kvm3 ~]$ exit

2 logout
Connection to kvm8 closed.

4 [root@kvm3 ~]# reboot
Connection to kvm8 closed by remote host.

6 Connection to kvm8 closed.
� �
12. คଡ଼ root ⸉ො kvm8劫ℹ⹺ deyu5 ㄒᤱ劫⁲ systemd劫૖⁲ᅻང⸐ᛥቦㄒᤱ

rsyslogd֋�
[root@deyu ~]# ssh kvm8

2 Last login: Sat Dec 26 09:53:36 2020 from 192.168.122.1
[root@kvm3 ~]# ps -u deyu5

4 PID TTY TIME CMD
989 ? 00:00:00 systemd

6 1034 ? 00:00:00 (sd-pam)
1133 ? 00:00:00 podman pause

8 1237 ? 00:00:00 slirp4netns
1263 ? 00:00:00 fuse-overlayfs

10 1280 ? 00:00:00 conmon
1325 ? 00:00:00 rsyslogd
� �

13. ⹠ແ⩛ₒ῁ 1.6.4劫⁮⁲⑅ᅰ䮡劫podman 1.9.3 ଡ଼ઁ⩛ₒ᢯౥⑄֋�
1 [root@kvm3 ~]# podman --version

podman version 1.6.4
� �

24.8 ᜋ⍮㑓㘎

1. ὘ᐿ㼡ᛉᛥቦ

(a) ။ㄱ mylog

(b) ௶ⳣ dywrsyslog image

(c) 㼡ᛉာ⁲ deyu5 ᣢ㯒㜆ଡ଼ systemd ⁶཈ᅻངᛥቦ

(d) ᛥቦᅻང⸐⁶཈။ㄱ⤂ container-mylog

(e) 䥉⍮஽ₐ⸉ො deyu5 ૖㺕㟓ངᅻང container-mylog ⁶཈

2. ᛥቦᶅ䍬ඩᚐㅩ䥑
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(a) ጃ deyu5 ⸐ᛢ⹠䛯὘ᐿ။⤂ cjournal ⸐␎⹠䛯

(b) cjournal ᩉ䭭ᶅ䍬ὡ mylog ᛥቦ⸐ /var/log/journal

3. ᛥቦ⛀㽋

(a) ጃ mylog ᛥቦᎰ㶈 logger -p local3.info ’dywmylog test’

(b) ጃ mylog ᛥቦ⸐ /var/log/journal ⹠䛯ત῁ၣ὘ᐿ csie.cyut.log劫ઋ⎝
→ෞᛥ῁ looger ᜐො⸐’dywmylog test’劾

(c) 䑎๱ mylogᛥቦ劫ℹ⹺ deyu5ᛢ⹠䛯ત⸐ cjournal␎⹠䛯ત῁ၣ੷⌹὘
ᐿ૽ csie.cyut.log ⎝→劫ෞᛥ૖῁’dywmylog test’֋
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Chapter 25

䥉⍮

25.1 ແ㻿

1. Linux ๱⯡䥉⍮ᅰ䮡ᰵᩖ㼑 root ᛯ⿻ῑ劫ᩉ䭭䑵ො㐔䀵⌸ᦢ֋

2. RHEL 6 䥉䦌⍮᝸㎜๽⤂ 0,1,2,3,4,5,6 ㈕᝸㎜劫1 ⤂ᇁ଱⌸ᦢ劫૖ᝋ㐔౥⌸
ᦢ֋

3. RHEL 6 䥉⍮ῑጃ grub ⸐ kernel ဌἧતᴁᛉ䥉⍮䑵ොᇁ଱⌸ᦢ劫૖ᝋ῁᝸㎜
1劫ᝋေහ root ᛯ⿻䑵ො系統ଉངᦢႯ巙⌸ᦢ֋

4. RHEL 7 ဓ 8 䥉⍮᢯઄๽᝸㎜劫㙂῁ଡ଼⹠⌰ (targets) ௽๽֋

5. RHEL 7 ဓ 8 ⥠㾦௶ⳣᄙㄮ⹠⌰䥉⍮劫䔟ᩉ䭭䎕ොᣢ㯒ဓᛯ⿻ᱠ㜆䑵ොଉངᦢ
Ⴏ巙⌸ᦢ֋

6. ዎ⑅ RHEL 7 ဓ 8 䁅⁠ root ᛯ⿻劫䔟ᩉ䭭඿તὝ䥉⍮◭ㄒ劫઄㺕䁌◭ㄒᚽᰰ
initramfs 䍬ොઝ䑵ො系統֋
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25.2 䥉⍮ targets

1. 䥉⍮๽ᰰ 4 ಂ⹠⌰ targets劫෭䥉⍮㏉⃶ᓵં㶟効
Target Purpose
graphical.target ᒦ଱⌸ᦢ劫ửᷚዶ᧧ဓἶᚏ෠ㄮὟᦢ⸉ො劫㈕ỿ v6 ⸐᝸㎜

3 ဓ 5֋
multi-
user.target

ᒦ଱⌸ᦢ劫ာửᷚἶᚏ⸉ොὟᦢ劫㈕ỿ v6 ⸐᝸㎜ 3֋

rescue.target sulogin (Single-user login)劫ᇁ଱⌸ᦢ劫㈕ỿ v6 ⸐᝸㎜
1֋

emergency.targetsulogin 劫ᇁ଱⌸ᦢ劫ᚽᰰ initramfs 䍬ොઋ系統ↄ⹠䛯 /
ᶅ䍬ᰰᅔ䀽劫㈕ỿ v6 䥉⍮ᶅ䍬઄ᰰ༐ῑ⸐㐔౥⌸ᦢ֋

2. ᴁᛉ target 䥉⍮効

(a) ๱⯡ grub boot loader 䥉⍮䒰ᇁῑ劫ㆱ࿋⿯㻹䝔⹘୲᭞䝔劫boot loader
⁮ ೓֋

(b) ᴃં’e’劫㑉䎍䒰ᇁ

(c) ㄆངઁં䝔㟙 linux Ↄᩇဌἧ㶈�
linux ($root)/vmlinuz-4.18.0-80.el8.x86_64 \

2 root=/dev/mapper/vg_kvm10-root ro crashkernel=auto \
resume=/dev/mapper/vg_kvm10-swap rhgb quiet

4 linux16 /vmlinuz-3.10.0-123.el7.x86_64 \
� �
(d) ጃↃᩇဌἧ㶈⁫ᨐ༑ො systemd.unit=desired.target (desired ⤂ઁ㶟
તዊㄮ target ૂ੷)֋

(e) คᴃં Ctrl+x 䗜὘ଡ଼䑣ಂ㼡ᛉ䥉⍮֋

25.3 䁅⁠ᛯ⿻

1. ๱⯡ grub boot loader 䥉⍮䒰ᇁῑ劫ㆱ࿋⿯㻹䝔⹘୲᭞䝔劫boot loader ⁮ 
೓֋

2. ᴃં’e’劫㑉䎍䒰ᇁ

3. ㄆངઁં䝔㟙 linux Ↄᩇဌἧ㶈
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�
linux ($root)/vmlinuz-4.18.0-80.el8.x86_64 \

2 root=/dev/mapper/vg_kvm10-root ro crashkernel=auto \
resume=/dev/mapper/vg_kvm10-swap rhgb quiet
� �

4. ጃↃᩇဌἧ㶈⁫ᨐ༑ො rd.break ֋

5. คᴃં Ctrl+x 䗜὘ଡ଼䑣ಂ㼡ᛉ䥉⍮֋

6. 䥉⍮ᨐ⸐ଉངᦢႯ巙ⲃᐪ劫ઝ઄῁⑄ᣦ䥉⍮⸐系統劫⑄ᣦ䥉⍮系統ᶅ䍬ጃ /
sysroot劫ઋᶅ䍬ᰰᅔ䀽劫ᩉ䭭䗜὘ᶅ䍬ᰰေᜐො劫ᱠ㜆䁅⁠ᛯ⿻劫⑆䵼ᓵં効

(a) 䗜὘ᶅ䍬 /sysroot ᰰေ䀽ေᜐ֋�
1 switch_root:/# mount -oremount,rw /sysroot
� �

(b) chroot ᢢ௓⹠䛯ລ /sysroot֋�
1 switch_root:/# chroot /sysroot
� �

(c) 㼡ᛉ὘⸐ root ᛯ⿻֋�
1 sh-4.2# passwd
� �
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(d) ዎ⤂ጃ⑅ᬚ╷ં劫SELinux ઝ╌⁲ᅻང劫ᜬ᱔⁲⎝→⸐䁅⁠劫ေ㜆⁮䑪ᰰ
⎝→⸐ context ઄⑄⿹劫⤂⿹౔䥉⍮ῑ䗜὘㼡ᛉ SELinux context劫ᩉ䭭
ጃↄ⹠䛯ંⳠⳞ䩆㭔⎝.autorelabel֋�
1 sh-4.2# touch /.autorelabel
� �

(e) 䑎๱ chroot�
1 sh-4.2# exit

switch_root:/#
� �
(f) 䑎๱系統劫࿋䗜὘䥉⍮֋�

switch_root:/# exit
� �

25.4 ᜋ⍮㑓㘎

1. kvm10 root ᛯ⿻ᩖ㼑૽劫䗜὘㼡ᛉ root ᛯ⿻⤂ 123qwe֋
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YUM ᓕ୭管理

26.1 ແ㻿

1. ௌ㿍 RPM劾

(a) RPM ෟ။῁֖RedHat Package Manager ֗㋈ㄱ⤂ RPM֋

(b) ⳬ Red Hat ෣္⸊ᝬ๱௽劫ⳬὡ RPM ௶ⳣὟశ劫᱔ଡ଼ᰰ૽⹠ແ⁫⧝䥁⸐
ᓕ୭管理ㄒᦢ֋

(c) RPM ῁ଡ଼䅤ὄ᥉㼑䛯⸐Ὗᦢ௽ᜦ᱔䪈㺕⸐ᓕ୭ᚻ㸅ລ Linux લ⍮⸐੷ᓕ
管理ㄒᦢ֋

(d) RPM ᜦ㺕ᚻ㸅⸐ᓕ୭඿㑉䀱䒋劫ઝઋᱥ཯ᓰ劫ᚻ㸅ῑ RPM ⁮඿ఔ⦞ᓕ୭
㸈⸐㎂䛯䅤ὄℹ㽉⹪ఔ᝿᪗ᓕ୭῁ၣ❽䈷劫㢲❽䈷ຼ૿ଡ଼ᚻ㸅劫㢲઄❽䈷ຼ

઄૿ᚻ㸅֋

2. RPM ᓕ୭⸐᝿᪗⹪ఔ

(a) RPM ᱥ཯ᓕ୭⎝→ῑ劫⁮၊ῑ༑ොᓕ୭⸐㼆᫓֋ంᓵ効

i. ⩛ₒ֊
ii. ᱥ཯ᓕ୭㘽֊
iii. ⹪ఔ᝿᪗⸐ᓕ୭֊
iv. ᓕ୭⸐༐㜆㾃ᾧ֊
v. ᓕ୭⸐᱔⁲⎝→㟪⹠䛯㎂䛯֋

(b) ⴣ㺕ᚻ㸅Ωಂଡ଼ RPM ፔᮍᶷఒ⸐ᓕ୭ῑ劫ᓵ⃶䅤ὄ᥉䮾だ෭⹪ఔᓕ୭઄ᚐ
ጃ劫ຼ⁮䮾だ䜕㽽㼆᫓֋

(c) ᝿᪗⹪ఔ⸐ෂ⁶Ὗᦢ

i. ᱞངં䍬ઝᚻ㸅ᓰ᱔⁲⹪ఔᓕ୭֋
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ii. ຟⳣ yum ᚻ㸅 rpm ᓕ୭֋

3. YUM

(a) RHEL/CentOS 䔟ᶷఒᓕ୭᥉ (repository) ఒ yum ં䍬ᚻ㸅֊ྦ㎜֊ㄆ
䨇֋

(b) ጃᚻ㸅ᓰ RHEL/CentOS 系統ᨐ劫䔟⁮ᜦ YUM ⸐ᓕ୭᥉㼡ᛉລ၊⩛ₒ⸐
ં䍬䑭㏉兮֋

(c) ຟⳣ yum ᚻ㸅 rpm ᓕ୭ῑ劫yum ⁮ጃ㼡ᛉ⸐ᓕ୭᥉ᜪ᲋ₐᚻ㸅⸐⹪ఔᓕ
୭༑ଡ଼ᚻ㸅֋

(d) ૖ေ㟓㶈ᦎㆱᓕ୭᥉劫㼡ᛉ⤂ yum ⸐ᓕ୭᥉劫yum ᝋေଡ଼ྦ㎜劫ᚻ㸅劫
ㄆ䨇ᓕ୭᥉ત⸐ᓕ୭֋

26.2 yum ᓕ୭᥉㼡ᛉ

1. Ẁᜐ yumᓕ୭᥉ (repository)㼡ᛉ⎝.repo劫ଡ଼ᦎㆱ yumᚻ㸅௽✘劫CentOS
8 ᓕ୭๽ᰰ BaseOS ဓ AppStream ෠䮰劫ᩉ䭭၊ῑ㼡ᛉ֋�
1 [root@kvm10 ~]# vi /etc/yum.repos.d/dywang.repo

[root@kvm10 ~]# cat /etc/yum.repos.d/dywang.repo
3 [AppStream]

name=App Stream
5 baseurl=http://dywang.csie.cyut.edu.tw/centos8/AppStream

gpgcheck=0
7

[BaseOS]
9 name=Base OS

baseurl=http://dywang.csie.cyut.edu.tw/centos8/BaseOS
11 gpgcheck=0
� �

2. .repo ⎝ဌἧ㾃ᾧ効

(a) [base]効ᓕ୭᥉⸐။ㄱ劫ત຤㯒੷ᛉ㺕ᚐጃ劫။ㄱေଡ଼㟓㼁஽઄ေ䗜㸪֋

(b) name効㾃ᾧ䑣ಂᓕ୭᥉⸐᭞㗩֋

(c) mirrorlist=効ຍ๱䑣ಂᓕ୭᥉ေଡ଼௶ⳣ⸐᾵ᜣㆸဲ劫ᓵ⃶઄ᭃ௶ⳣ劫ေଡ଼
㼪㻦ລ䑣㶈劺

(d) baseurl=効ᴁᛉዠᛉᓕ୭᥉⸐ᜋ䨸㐙጖֋

(e) enable=1効䭳㼡ᅻངᓕ୭᥉劫ေଡ଼઄㼡ᛉ֋ᓵ⃶઄ᭃᅻངေଡ଼௶ⳣ en-
able=0֋
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(f) gpgcheck=1効ᴁᛉ῁ၣ䪈㺕ℹ䥫 RPM ⎝→ෞ⸐ἧ௄㋟ㆿ֋

(g) gpgkey=効ἧ௄㋟ㆿ⸐෣䠵⎝᱔ጃ௄㖴֋

3. ຍ๱ yum ௶ⳣ⸐᱔⁲ᓕ୭᥉�
1 [root@kvm10 ~]# yum repolist

App Stream 9.2 MB/s | 5.2 MB
00:00

3 Base OS 9.5 MB/s | 2.2 MB
00:00

Last metadata expiration check: 0:00:01 ago on Tue 05 Nov 2019 06:49:14
PM CST.

5 repo id repo name
status

AppStream App Stream 4,681
7 BaseOS Base OS 1,655
� �

4. ⁫ᜮᚻ㸅ာ㸅 vi劫╌⁲ vim劫yum ᚻ㸅 vim ⛀㽋ᓕ୭᥉㼡ᛉ⎝῁ၣေⳣ劾ᓵ⃶
๱⯡ Is this ok [y//N]: 㶟だ㼡ᛉ⥠㽽ေଡ଼လᨛᓕ୭䑵㶈ᚻ㸅֋yum ⁮䑭၊
⹪ఔ䤻୭䈉ᚻ㸅劫y ᚻ㸅֊N ઄ᚻ㸅劫䎕ො y 䑵㶈ᚻ㸅֋�
1 [root@kvm10 ~]# yum install vim

Last metadata expiration check: 0:04:02 ago on Tue 05 Nov 2019 06:49:14
PM CST.

3 Dependencies resolved.
================================================================================

5 Package Arch Version Repository
Size

================================================================================

7 Installing:
vim-enhanced x86_64 2:8.0.1763-10.el8 AppStream

1.4 M
9 Installing dependencies:

gpm-libs x86_64 1.20.7-15.el8 AppStream
39 k

11 vim-common x86_64 2:8.0.1763-10.el8 AppStream
6.3 M

vim-filesystem noarch 2:8.0.1763-10.el8 AppStream
48 k

13
Transaction Summary

15 ================================================================================

Install 4 Packages
17

Total download size: 7.8 M
19 Installed size: 30 M

Is this ok [y/N]: y
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� �
5. cache ᓕ୭᥉䅤ὄຠ䨇�

[root@kvm10 ~]# yum clean [packages|headers|all]
2 䒰䭪㟪ဌἧ効

packages効ᜦ᢯ં䍬⸐䍇䷧⎝→ຠ䨇
4 headers 効ᜦં䍬⸐䍇䷧⎝䮋ຠ䨇

all 効ᜦ᱔⁲ᓕ୭᥉䅤ὄ䔟ຠ䨇
6

#ຠ䨇᢯ં䍬䒋⸐᱔⁲ᓕ୭᥉⸐⹪䦌䅤ὄ (ၨ䍇䷧ₒ䌝㟪⚠ᇁ)
8 [root@kvm10 ~]# yum clean all
� �

26.3 yum ℹ㽉༐㜆

1. ℹ㽉䒰䭪効�
[root@kvm10 ~]# yum [options] [command] [package ...]

2 [option]効લ㺕⸐᷾ᜪ䒰䭪⁲効
[ℹ㽉ᢢ௓䭪⹠] [⹪䦌ဌἧ]効䑣Ὗ䫞⸐ဌἧ⁲効

4 search 効᷾ᜪΩಂᓕ୭။ㄱᰵ῁ᶶ䐿 (description) ⸐䗜㺕䦌䝔ᚏ劺
list 効ຍ๱⹠ແ yum ᱔管理⸐᱔⁲⸐ᓕ୭။ㄱ㟪⩛ₒ劫⁲兮䮰ள rpm -qa
劺

6 info 効ຍ๱ᓕ୭⸐⹪䦌㼆᫓劫䮰ள rpm -qai ⸐Ꮀ㶈㏉⃶劺
provides or whatprovides効᷾ᜪ཯ၨΩ⎝→⸐ᓕ୭劫䮰ள rpm -qf ⸐༐㜆֋
� �

2. ℹ㽉။ㄱᰵ῁ᶶ䐿ત཯ၨ䦌䝔ᚏ cjk ⸐ᓕ୭�
1 [root@kvm8 ~]# yum search cjk

Last metadata expiration check: 1:08:41 ago on Fri 22 Oct 2021 03:38:02
PM CST.

3 ========================= Name & Summary Matched: cjk
==========================

texlive-cjk.noarch : CJK language support
5 texlive-xecjk.noarch : Support for CJK documents in XeLaTeX

google-noto-cjk-fonts-common.noarch : Common files for Noto CJK fonts
7 google-noto-sans-cjk-ttc-fonts.noarch : Sans OTC font files for

: google-noto-cjk-fonts
9 google-noto-serif-cjk-ttc-fonts.noarch : Serif OTC font files for

: google-noto-cjk-fonts
11 ============================= Summary Matched: cjk

=============================
bitmap-fangsongti-fonts.noarch : Selected CJK bitmap fonts for Anaconda
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13 bitmap-lucida-typewriter-fonts.noarch : Selected CJK bitmap fonts for
Anaconda

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

in
: thailatex
� �

3. ℹ⹺ᓕ୭ google-noto-cjk-fonts-common ⸐⹪䦌㼆᫓�
[root@kvm8 ~]# yum info google-noto-cjk-fonts-common.noarch

2 Last metadata expiration check: 1:09:42 ago on Fri 22 Oct 2021 03:38:02
PM CST.

Available Packages
4 Name : google-noto-cjk-fonts-common

Version : 20190416
6 Release : 1.el8

Architecture : noarch
8 Size : 20 k

Source : google-noto-cjk-fonts-20190416-1.el8.src.rpm
10 Repository : App

Summary : Common files for Noto CJK fonts
12 URL : https://github.com/googlei18n/noto-cjk

License : OFL
14 Description :

: Noto CJK fonts, supporting Simplified Chinese,
Traditional

16 : Chinese, Japanese, and Korean. The supported scripts are
Han,

: Hiragana, Katakana, Hangul, and Bopomofo. Latin, Greek,
Cyrllic,

18 : and various symbols are also supported for compatibility
with CJK

: standards.
20 :

:
22 : Common files for Google Noto CJK fonts.
� �

4. ຍ๱᱔⁲ evince 䥉䮋⸐ᓕ୭�
[root@kvm8 ~]# yum list evince*

2 Last metadata expiration check: 1:10:38 ago on Fri 22 Oct 2021 03:38:02
PM CST.

Available Packages
4 evince.x86_64 3.28.4-4.el8

App
evince-browser-plugin.x86_64 3.28.4-4.el8

App
6 evince-libs.i686 3.28.4-4.el8

App

De-Yu Wang CSIE CYUT 206



26.4. YUM ᚻ㸅֊ྦ㎜㟪ㄆ䨇 CHAPTER 26. YUM ᓕ୭管理

evince-libs.x86_64 3.28.4-4.el8
App

8 evince-nautilus.x86_64 3.28.4-4.el8
App
� �

5. ຍ๱ေྦ㎜⸐ evince 䥉䮋⸐ᓕ୭劫ᓕ୭᥉તာ⁲੷ಂ⩛ₒ劫᱔ଡ଼ℹ઄ລ⁠὘⩛
ₒ֋�

[root@kvm10 ~]# yum list updates evince*
2 Loaded plugins: fastestmirror, refresh-packagekit

Loading mirror speeds from cached hostfile
4 Error: No matching Packages to list
� �

6. ຍ๱཯ၨ⎝→ bin/evince ⸐᱔⁲ᓕ୭劫ంᓵ/usr/bin/evince֋�
[root@kvm8 ~]# yum provides *bin/evince

2 Last metadata expiration check: 1:19:56 ago on Fri 22 Oct 2021 03:38:02
PM CST.

evince-3.28.4-4.el8.x86_64 : Document viewer
4 Repo : App

Matched from:
6 Other : *bin/evince
� �

26.4 yum ᚻ㸅֊ྦ㎜㟪ㄆ䨇

1. ᚻ㸅/ྦ㎜䒰䭪�
[root@www ~]# yum command [packages]

2 command:
install :ᚻ㸅

4 reinstall:䗜὘ᚻ㸅
update :ྦ㎜劫㢲㺕ἣಂ系統䔟ྦ㎜劫ᨐ઄ᶏᓕ୭

6 remove :ㄆ䨇
� �
2. ᚻ㸅�

[root@kvm8 ~]# yum install google-noto-cjk-fonts-common.noarch
2 Last metadata expiration check: 1:25:24 ago on Fri 22 Oct 2021 03:38:02

PM CST.
Dependencies resolved.
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4 ================================================================================

Package Arch Version Repo
Size

6 ================================================================================

Installing:
8 google-noto-cjk-fonts-common noarch 20190416-1.el8 App

20 k

10 Transaction Summary
================================================================================

12 Install 1 Package

14 Total download size: 20 k
Installed size: 29 k

16 Is this ok [y/N]: y
Downloading Packages:

18 google-noto-cjk-fonts-common-20190416-1.el8.noa 213 kB/s | 20 kB
00:00

--------------------------------------------------------------------------------

20 Total 206 kB/s | 20 kB
00:00

Running transaction check
22 Transaction check succeeded.

Running transaction test
24 Transaction test succeeded.

Running transaction
26 Preparing :

1/1
Installing : google-noto-cjk-fonts-common-20190416-1.el8.noarch

1/1
28 Verifying : google-noto-cjk-fonts-common-20190416-1.el8.noarch

1/1
Installed products updated.

30
Installed:

32 google-noto-cjk-fonts-common-20190416-1.el8.noarch

34 Complete!
� �
3. ㄆ䨇༐㜆効yum [remove] 䍇䷧�

[root@kvm8 ~]# yum remove google-noto-cjk-fonts-common.noarch
2 Dependencies resolved.

================================================================================

4 Package Arch Version Repo
Size
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================================================================================

6 Removing:
google-noto-cjk-fonts-common noarch 20190416-1.el8 @App

29 k
8

Transaction Summary
10 ================================================================================

Remove 1 Package
12

Freed space: 29 k
14 Is this ok [y/N]: y

Running transaction check
16 Transaction check succeeded.

Running transaction test
18 Transaction test succeeded.

Running transaction
20 Preparing :

1/1
Erasing : google-noto-cjk-fonts-common-20190416-1.el8.noarch

1/1
22 Verifying : google-noto-cjk-fonts-common-20190416-1.el8.noarch

1/1
Installed products updated.

24
Removed:

26 google-noto-cjk-fonts-common-20190416-1.el8.noarch

28 Complete!
� �

26.5 ᜋ⍮㑓㘎

1. ᦎㆱ yum ᚻ㸅௽✘

(a) http://dywang.csie.cyut.edu.tw/centos8.2/BaseOS

(b) http://dywang.csie.cyut.edu.tw/centos8.2/AppStream

2. လ☯ gpgcheck

3. 㽋㨃ᚻ㸅ᓕ୭ vim
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Chapter 27

䓄䎍࿎กỹᒯ㒂ᜮ

27.1 ௌ㿍 LVM劾

1. LVM (Logical Volume Manager)効䓄䎍࿎ก管理֋

2. LVM ⹠⸐⤂᧎᪗䑵㶈 ೰lesystem ⸐ẻ඼ᰵ㒂ᜮ֋

27.2 㒂ᜮ LV ⌰✜௓▊

1. ℹ⹺㺕㒂ᜮ LV vg_kvm7home-vo ᶅ䍬ጃ /home劫ᒯᜮ⤂ 74M ( 80M )֋�
[root@kvm7 ~]# df -h

2 Filesystem Size Used Avail Use% Mounted on
/dev/mapper/vg_kvm7usb-root 3.1G 1.1G 1.8G 37% /

4 devtmpfs 487M 0 487M 0% /dev
tmpfs 497M 0 497M 0% /dev/shm

6 tmpfs 497M 6.6M 491M 2% /run
tmpfs 497M 0 497M 0% /sys/fs/cgroup

8 /dev/vda1 197M 107M 90M 55% /boot
/dev/mapper/vg_kvm7home-vo 74M 1.6M 68M 3% /home

10 /dev/mapper/vg_mnt-pub 24M 0 24M 0% /mnt/pub
� �
2. ࿏䍬 LV vg_kvm7home-vo֋�

[root@kvm7 ~]# umount /dev/vg_kvm7home/vo
� �
3. ඿ resize LV vg_kvm7home-vo ⎝→系統⤂ 30M֋�

1 [root@kvm7 ~]# resize2fs -f /dev/vg_kvm7home/vo 30M
resize2fs 1.42.9 (28-Dec-2013)
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3 Resizing the filesystem on /dev/vg_kvm7home/vo to 30720 (1k) blocks.
The filesystem on /dev/vg_kvm7home/vo is now 30720 blocks long.
� �

4. ค resize LV vg_kvm7home-vo ⤂ 30M劫㒂ᜮῑ⑅Ⴏ巙੷ᛉ㺕ጃ resize2fs Ⴏ
巙ૂᨐᎰ㶈劫ỹᒯῑຼ䭫ᤱ⹪ဖ֋�

[root@kvm7 ~]# lvresize -L 30M /dev/vg_kvm7home/vo
2 WARNING: Reducing active logical volume to 30.00 MiB

THIS MAY DESTROY YOUR DATA (filesystem etc.)
4 Do you really want to reduce vo? [y/n]: y

Size of logical volume vg_kvm7home/vo changed from 80.00 MiB (40
extents) to 30.00 MiB (15 extents).

6 Logical volume vo successfully resized
� �
5. ค⎪ℹ LV vg_kvm7home-vo ᒯᜮ⤂ 24M ( 30M )֋�

[root@kvm7 ~]# df -h
2 Filesystem Size Used Avail Use% Mounted on

/dev/mapper/vg_kvm7usb-root 3.1G 1.1G 1.8G 37% /
4 devtmpfs 487M 0 487M 0% /dev

tmpfs 497M 0 497M 0% /dev/shm
6 tmpfs 497M 6.6M 491M 2% /run

tmpfs 497M 0 497M 0% /sys/fs/cgroup
8 /dev/vda1 197M 107M 90M 55% /boot

/dev/mapper/vg_mnt-pub 24M 0 24M 0% /mnt/pub
10 /dev/mapper/vg_kvm7home-vo 25M 784K 23M 4% /home
� �

27.3 ỹᒯ LV ⌰✜௓▊

1. ℹ⹺㺕ỹᒯ LV vg_kvm7home-vo ᶅ䍬ጃ /home劫ᒯᜮ⤂ 24M ( 30M )֋�
[root@kvm7 ~]# df -h

2 Filesystem Size Used Avail Use% Mounted on
/dev/mapper/vg_kvm7usb-root 3.1G 1.1G 1.8G 37% /

4 devtmpfs 487M 0 487M 0% /dev
tmpfs 497M 0 497M 0% /dev/shm

6 tmpfs 497M 6.6M 491M 2% /run
tmpfs 497M 0 497M 0% /sys/fs/cgroup

8 /dev/vda1 197M 107M 90M 55% /boot
/dev/mapper/vg_mnt-pub 24M 0 24M 0% /mnt/pub

10 /dev/mapper/vg_kvm7home-vo 25M 784K 23M 4% /home
� �
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2. ඿ resize LV vg_kvm7home-vo ⤂ 100M劫ỹᒯῑ⑅Ⴏ巙੷ᛉ㺕ጃ resize2fs Ⴏ
巙ૂແᎰ㶈劫㒂ᜮῑຼ䭫ᤱ⹪ဖ֋�

[root@kvm7 ~]# lvextend -L 100M /dev/vg_kvm7home/vo
2 Size of logical volume vg_kvm7home/vo changed from 30.00 MiB (15

extents) to 100.00 MiB (50 extents).
Logical volume vo successfully resized
� �

3. ค resize LV vg_kvm7home-vo ⎝→系統劫઄ᩉ䎕ොᒯᜮ劫⎝→系統⁮ఔ᢯
extend ⸐ LV resize֋�
1 [root@kvm7 ~]# resize2fs -f /dev/vg_kvm7home/vo

resize2fs 1.42.9 (28-Dec-2013)
3 Filesystem at /dev/vg_kvm7home/vo is mounted on /home; on-line resizing

required
old_desc_blocks = 1, new_desc_blocks = 1

5 The filesystem on /dev/vg_kvm7home/vo is now 102400 blocks long.
� �
4. ค⎪ℹ LV vg_kvm7home-vo ᒯᜮ⤂ 93M ( 100M )֋�

1 [root@kvm7 ~]# df -h
Filesystem Size Used Avail Use% Mounted on

3 /dev/mapper/vg_kvm7usb-root 3.1G 1.1G 1.8G 37% /
devtmpfs 487M 0 487M 0% /dev

5 tmpfs 497M 0 497M 0% /dev/shm
tmpfs 497M 6.6M 491M 2% /run

7 tmpfs 497M 0 497M 0% /sys/fs/cgroup
/dev/vda1 197M 107M 90M 55% /boot

9 /dev/mapper/vg_mnt-pub 24M 0 24M 0% /mnt/pub
/dev/mapper/vg_kvm7home-vo 93M 1.6M 87M 2% /home
� �

27.4 ᇁ੷ᴁ巙ỹᒯ㒂ᜮ LV

1. ଡ଼ lvresize ᴁ巙੷␎ᚽᰰỹᒯᰵ㒂ᜮ֋⪃ປ▚᭞劍lv ỹᒯ㒂ᜮ᯶඿࿏䍬劫⥠▊
࿏䍬⸐๽໦ྟ劫⹖䗞઄㺕௶ⳣ⑅Ὗ▊೑֋ంᓵↄ⹠䛯⥠▊࿏䍬劫ઋ lvm ⹪䦌Ⴏ
巙ጃ /sbin ⹠䛯ં劫⹦ᶏᜦᶅ䍬ↄ⹠䛯 / ⸐๽໦ྟ劫೑ỹᒯ㒂ᜮ劫䯷䩂䫚ᣦ䷫劫
ေ㜆䑪ᰰ䅤ὄ⸐ᷰᑵ֋

2. ඿⎪ℹ LV vo ጃ VG vg_kvm7home ෞ劫ᒯᜮ⤂ 93M ( 100M )֋�
[root@kvm7 ~]# df -h
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2 Filesystem Size Used Avail Use% Mounted on
/dev/mapper/vg_kvm7usb-root 3.1G 1.1G 1.8G 37% /

4 devtmpfs 487M 0 487M 0% /dev
tmpfs 497M 0 497M 0% /dev/shm

6 tmpfs 497M 6.6M 491M 2% /run
tmpfs 497M 0 497M 0% /sys/fs/cgroup

8 /dev/vda1 197M 107M 90M 55% /boot
/dev/mapper/vg_mnt-pub 24M 0 24M 0% /mnt/pub

10 /dev/mapper/vg_kvm7home-vo 93M 1.6M 87M 2% /home
� �
3. lv ⎝→系統⸐⎝→⁲෠ㄮ֋�

[root@kvm5 ~]# ll /dev/vg_kvm5home/vo
2 lrwxrwxrwx. 1 root root 7 Oct 21 10:13 /dev/vg_kvm5home/vo -> ../dm-2

[root@kvm5 ~]# ll /dev/mapper/vg_kvm5home-vo
4 lrwxrwxrwx. 1 root root 7 Oct 21 10:13 /dev/mapper/vg_kvm5home-vo -> ../

dm-2
� �
4. ଡ଼ᇁ੷ᴁ巙 lvresizeᜦ LV voᒯᜮỶ⤂ 40M劫઄ⳣ理⁮῁ỹᒯ䒼῁㒂ᜮ劫෭ત
-r 䒰䭪῁੷௬Ꮀ㶈 resize2fs ⸐Ⴏ巙劫઄⼼䒐 vo ᱔᝿⸐㗤㏀劫ေଡ଼௶ⳣ df -h
ℹ⹺劫ᰵંႯ巙ῑ௶ⳣ TAB ဌἧᶷだ֋�

[root@kvm7 ~]# lvresize -L 40M -r /dev/vg_kvm7home/vo
2 Do you want to unmount "/home"? [Y|n] y

fsck from util-linux 2.23.2
4 /dev/mapper/vg_kvm7home-vo: 11/26624 files (9.1% non-contiguous),

9015/102400 blocks
resize2fs 1.42.9 (28-Dec-2013)

6 Resizing the filesystem on /dev/mapper/vg_kvm7home-vo to 40960 (1k)
blocks.

The filesystem on /dev/mapper/vg_kvm7home-vo is now 40960 blocks long.
8

Size of logical volume vg_kvm7home/vo changed from 100.00 MiB (50
extents) to 40.00 MiB (20 extents).

10 Logical volume vo successfully resized
� �
5. ค⎪ℹ LV vg_kvm7home-vo ᒯᜮ⤂ 35M ( 40M )֋�

[root@kvm7 ~]# df -h
2 Filesystem Size Used Avail Use% Mounted on

/dev/mapper/vg_kvm7usb-root 3.1G 1.1G 1.8G 37% /
4 devtmpfs 487M 0 487M 0% /dev

tmpfs 497M 0 497M 0% /dev/shm
6 tmpfs 497M 6.6M 491M 2% /run

tmpfs 497M 0 497M 0% /sys/fs/cgroup
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8 /dev/vda1 197M 107M 90M 55% /boot
/dev/mapper/vg_mnt-pub 24M 0 24M 0% /mnt/pub

10 /dev/mapper/vg_kvm7home-vo 35M 784K 32M 3% /home
� �
6. ଡ଼ᇁ੷ᴁ巙 lvresize ᜦ LV vg_kvm7home-vo ᒯᜮỶ⤂ 80M劫઄ⳣ理⁮῁ỹᒯ
䒼῁㒂ᜮ劫෭ત -r 䒰䭪῁੷௬Ꮀ㶈 resize2fs ⸐Ⴏ巙֋�

[root@kvm7 ~]# lvresize -L 80M -r /dev/vg_kvm7home/vo
2 Size of logical volume vg_kvm7home/vo changed from 40.00 MiB (20

extents) to 80.00 MiB (40 extents).
Logical volume vo successfully resized

4 resize2fs 1.42.9 (28-Dec-2013)
Filesystem at /dev/mapper/vg_kvm7home-vo is mounted on /home; on-line

resizing required
6 old_desc_blocks = 1, new_desc_blocks = 1

The filesystem on /dev/mapper/vg_kvm7home-vo is now 81920 blocks long.
� �
7. ค⎪ℹ LV vg_kvm7home-vo ᒯᜮ⤂ 74M ( 80M )֋�

[root@kvm7 ~]# df -h
2 Filesystem Size Used Avail Use% Mounted on

/dev/mapper/vg_kvm7usb-root 3.1G 1.1G 1.8G 37% /
4 devtmpfs 487M 0 487M 0% /dev

tmpfs 497M 0 497M 0% /dev/shm
6 tmpfs 497M 6.6M 491M 2% /run

tmpfs 497M 0 497M 0% /sys/fs/cgroup
8 /dev/vda1 197M 107M 90M 55% /boot

/dev/mapper/vg_mnt-pub 24M 0 24M 0% /mnt/pub
10 /dev/mapper/vg_kvm7home-vo 74M 1.6M 68M 3% /home
� �

27.5 ᜋ⍮㑓㘎

1. df -h ℹ㽉⹠ແᶅ䍬⸐⎝→系統劫෭ત။⤂ vo ⸐ LV ᒯᜮ劫ᜦ෭ᜐລ /root/
lvsize0 ᇁ௄⤂ M劫઄ⳣᜐ֋

2. ᜦ vo ⸐ᒯᜮ㾓ἣ⤂ vosize֋

3. ⒟䍧 vosize 㟪ℹ㽉ລ⸐ vo ᒯᜮ劫῁ỹᒯ䒼῁㒂ᜮ劾ᜦ㏉⃶ᜐລ /root/lvmod劫
ỹᒯᜐො”extend”劫㒂ᜮᜐො”reduce”֋

4. ┶ᛉ௶ⳣ⌰✜⸐ỹᒯ㒂ᜮ௓▊劫ᰵ௶ⳣᇁ੷ᴁ巙劫ᚽᰰ lv ⸐ᒯᜮ㾓ἣ֋
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5. df -hคℹ㽉ᶅ䍬⸐⎝→系統劫෭ત။⤂ vo⸐ LVᒯᜮ῁ၣ᢯㏽㾓ἣ⤂ vosize劾
ᜦ෭ᜐລ /root/lvsize1劫ℹລ⸐ᒯᜮ㟪 vosize ᢫ྠᤢ M 䔟῁⑄⿹֋
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Chapter 28

䓄䎍࿎ก管理

28.1 ແ㻿

1. LVM (Logical Volume Manager)効䓄䎍࿎ก管理劫⹠⸐⤂᧎᪗䑵㶈 ೰lesys-
tem ⸐ẻ඼ᰵ㒂ᜮ֋

2. PV, PE, VG, LV ⸐᭞㗩

• Physical Volume, PV, ᜋ䷧ᵡ䍝効partition ῑ䪈㺕㾓ἣ系統䀝ປ⿻ (sys-
tem ID) ᰰ⤂ 8e (LVM ⸐䀝ປ⿻)֋

• Volume Group, VG, ᵡ䍝㗤㏀効ᜦ㼣ᒦ PV ἣ၆㙂ᰰ֋

• Physical Extend, PE, ᜋ䷧ᦊயྟᏹ効LVM ⁫ᜮ⸐ඩᚐྟᏹ֋

• Logical Volume, LV, 䓄䎍࿎ก効ᨢ VG ๾໦㙂ᰰ劫⤂⁫ᨐေ㷗ↇᦢོ௶
ⳣૂↇᦢ劫LV ⸐㸅㖴⎝။䑤ᣦᴁᛉ⤂֖/dev/vgname/lvname ֗⸐⌹ᦢ֋

VG

PE PE PE PE PE PE
PE PE PE PE PE PE
PE PE PE PE PE PE
PE PE PE PE PE PE
PE PE PE PE PE PE
PE PE PE PE PE PE

PV PV PV

LV

28.2 ὘ᐿ๽໦ྟ

1. fdisk ጃ⾵⿠ /dev/vda ๽໦੷ᏹ LVM ๽໦ྟ劫⹠ແာ⁲෠ಂ๽໦ྟ֋
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�
[root@kvm10 ~]# fdisk /dev/vda

2
Welcome to fdisk (util-linux 2.32.1).

4 Changes will remain in memory only, until you decide to write them.
Be careful before using the write command.

6

8 Command (m for help): p
Disk /dev/vda: 8 GiB, 8589934592 bytes, 16777216 sectors

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

12 I/O size (minimum/optimal): 512 bytes / 512 bytes
Disklabel type: dos

14 Disk identifier: 0x2812136d

16 Device Boot Start End Sectors Size Id Type
/dev/vda1 * 2048 411647 409600 200M 83 Linux

18 /dev/vda2 411648 15771647 15360000 7.3G 8e Linux LVM
� �
2. n὘ᐿ๽໦ྟ効⾵⿠MBR⁫ᒦာ㜆ᚐ 4ಂ๽໦ྟ劫⹠ແာ⁲෠ಂ๽໦ྟ劫ᓵ⃶
╌⁲㺕ค὘ᐿᒦὡ෠ಂ๽໦ྟ劫ေଡ଼⹦ᶏᜦ⾵⿠ໝ䱛ㅩ䥑֔ෟ䔍֕๽໦⤂ LVM
⸐๽໦ྟ劫ෟ䔍䔟ᴃ֔Enter֕ᶏဝ系統ᦎ䀲ಳ֋�

Command (m for help): n
2 Partition type

p primary (2 primary, 0 extended, 2 free)
4 e extended (container for logical partitions)

Select (default p):
6

Using default response p.
8 Partition number (3,4, default 3):

First sector (15771648-16777215, default 15771648):
10 Last sector, +sectors or +size{K,M,G,T,P} (15771648-16777215, default

16777215):
Created a new partition 3 of type 'Linux' and of size 491 MiB.
� �

3. p ຍ๱⹠ແ๽໦ྟ劫὘ᐿ⸐ vda3劫type ῁ Linux֋�
1 Command (m for help): p

Disk /dev/vda: 8 GiB, 8589934592 bytes, 16777216 sectors
3 Units: sectors of 1 * 512 = 512 bytes

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

Disklabel type: dos
7 Disk identifier: 0x2812136d

9 Device Boot Start End Sectors Size Id Type
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/dev/vda1 * 2048 411647 409600 200M 83 Linux
11 /dev/vda2 411648 15771647 15360000 7.3G 8e Linux LVM

/dev/vda3 15771648 16777215 1005568 491M 83 Linux
� �
4. t ౥Ỷ὘ᐿ⸐ vda3劫type ⤂ Linux LVM (8e)֋�

Command (m for help): t
2 Partition number (1-3, default 3):

Hex code (type L to list all codes): 8e
4

Changed type of partition 'Linux' to 'Linux LVM'.
� �
5. p คຍ๱⹠ແ๽໦ྟ劫vda3 type ⤂ Linux LVM (8e)֋�

1 Command (m for help): p
Disk /dev/vda: 8 GiB, 8589934592 bytes, 16777216 sectors

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

5 I/O size (minimum/optimal): 512 bytes / 512 bytes
Disklabel type: dos

7 Disk identifier: 0x2812136d

9 Device Boot Start End Sectors Size Id Type
/dev/vda1 * 2048 411647 409600 200M 83 Linux

11 /dev/vda2 411648 15771647 15360000 7.3G 8e Linux LVM
/dev/vda3 15771648 16777215 1005568 491M 8e Linux LVM
� �

6. w ඩᚐઝ䑎๱劫RHEL/CentOS 8 㟓ང䗜὘೬⛀ઝ䍬ො๽໦㶟劫઄ⳣคᎰ㶈
partprobe ᰵ kpart劫ᝋေଡ଼⹦ᶏ௶ⳣ὘⸐๽໦ྟ֋�

Command (m for help): w
2 The partition table has been altered.

Syncing disks.
� �

28.3 ⳠⳞ PV

1. ℹ⹺ pv ေⳣᴁ巙֋�
1 [root@kvm10 ~]# pv [TAB}{TAB]

pvchange pvcreate pvmove pvresize pvscan
3 pvck pvdisplay pvremove pvs
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� �
2. ℹ⹺⹠ແာ⁲෠ಂ PV֋�

1 [root@kvm10 ~]# pvs
PV VG Fmt Attr PSize PFree

3 /dev/vda2 vg_kvm10 lvm2 a-- 7.32g 168.00m
/dev/vdb1 myvdb lvm2 a-- 396.00m 296.00m
� �

3. ᜦ /dev/vda3 ᦎㆱ⤂ PV֋�
[root@kvm10 ~]# pvcreate /dev/vda3

2 Physical volume "/dev/vda3" successfully created.
� �
4. คℹ⹺ /dev/vda3 ῁὘ᦎㆱ⸐ PV劫஽䒼╌⁲ VG֋�

[root@kvm10 ~]# pvs
2 PV VG Fmt Attr PSize PFree

/dev/vda2 vg_kvm10 lvm2 a-- 7.32g 168.00m
4 /dev/vda3 lvm2 --- 491.00m 491.00m

/dev/vdb1 myvdb lvm2 a-- 396.00m 296.00m
� �

28.4 ⳠⳞ VG

1. ℹ⹺ vg ေⳣᴁ巙֋�
1 [root@kvm10 ~]# vg

vgcfgbackup vgconvert vgextend vgmknodes vgs
3 vgcfgrestore vgcreate vgimport vgreduce vgscan

vgchange vgdisplay vgimportclone vgremove vgsplit
5 vgck vgexport vgmerge vgrename
� �

2. ℹ⹺ vgcreate 䍶༚㾃ᾧ֋�
1 [root@kvm10 ~]# vgcreate --help

vgcreate - Create a volume group
3

vgcreate VG_new PV ...
5 [ -s|--physicalextentsize Size[m|UNIT] ]
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7 Use --longhelp to show all options and advanced commands.
� �
3. ጃ PV /dev/vda3 ઁᦎㆱ။⤂ vg_mnt PE size 2M ⸐ VG֋�

1 [root@kvm10 ~]# vgcreate -s 2M vg_mnt /dev/vda3
Volume group "vg_mnt" successfully created
� �

4. คℹ⹺ VG劫๱⯡ vg_mnt֋�
[root@kvm10 ~]# vgs

2 VG #PV #LV #SN Attr VSize VFree
myvdb 1 1 0 wz--n- 396.00m 296.00m

4 vg_kvm10 1 2 0 wz--n- 7.32g 168.00m
vg_mnt 1 0 0 wz--n- 490.00m 490.00m
� �

28.5 ⳠⳞ LV

1. ℹ⹺ lv ေⳣᴁ巙֋�
1 [root@kvm10 ~]# lv [TAB][TAB]

lvchange lvextend lvmdiskscan lvmsar lvresize
3 lvconvert lvm lvmdump lvreduce lvs

lvcreate lvmchange lvmetad lvremove lvscan
5 lvdisplay lvmconf lvmsadc lvrename
� �

2. ℹ⹺ lvcreate 䍶༚㾃ᾧ֋�
1 [root@kvm10 ~]# lvcreate --help

lvcreate - Create a logical volume
3

Create a linear LV.
5 lvcreate -L|--size Size[m|UNIT] VG

[ -l|--extents Number[PERCENT] ]
7 [ -n|--name String ]
� �

3. ጃ vg_mnt ઁᦎㆱ။⤂ pub劫ᒯᜮ⤂ 12 ಂ PE ⸐ LV֋
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�
1 [root@kvm10 ~]# lvcreate -l 12 -n pub vg_mnt

Logical volume "pub" created.
� �
4. ℹ⹺ LV ๱⯡ pub ጃ vg_mnt VG ෞ֋�

[root@kvm10 ~]# lvs
2 LV VG Attr LSize Pool Origin Dataog Cpy%Sync Convert

vo myvdb -wi-ao---- 100.00m
4 root vg_kvm10 -wi-ao---- 7.03g

swap vg_kvm10 -wi-ao---- 128.00m
6 pub vg_mnt -wi-a----- 24.00m
� �

5. ጃ vg_mnt ค὘ᦎㆱ။⤂ swap劫ᒯᜮ⤂ 48M ⸐ LV劫೑⤂ swap֋�
[root@kvm10 ~]# lvcreate -L 48M -n swap vg_mnt

2 Logical volume "swap" created.
� �
6. คℹ⹺ LV ๱⯡ swap ጃ vg_mnt VG ෞ֋�

[root@kvm10 ~]# lvs
2 LV VG Attr LSize Pool Origin Data% Meta% Move Log

Cpy
vo myvdb -wi-ao---- 100.00m

4 root vg_kvm10 -wi-ao---- 7.03g
swap vg_kvm10 -wi-ao---- 128.00m

6 pub vg_mnt -wi-a----- 24.00m
swap vg_mnt -wi-a----- 48.00m
� �

28.6 ↇᦢོ

1. ఔ⦞㺕┅ (⑅ం⤂ vfat ) ↇᦢོ vg_mnt-pub֋�
1 [root@kvm10 ~]# mkfs.vfat /dev/vg_mnt/pub

mkfs.fat 4.1 (2017-01-24)
� �
2. ↇᦢོ vg_mnt-swap ⤂ swap ֋

De-Yu Wang CSIE CYUT 221



28.7. 䥉⍮ᶅ䍬 FS CHAPTER 28. 䓄䎍࿎ก管理

�
[root@kvm10 ~]# mkswap /dev/vg_mnt/swap

2 Setting up swapspace version 1, size = 48 MiB (50327552 bytes)
no label, UUID=0fe6d256-dcab-4382-9b1b-9502f76d5c2d
� �

28.7 䥉⍮ᶅ䍬 FS

1. 系統ᶅ䍬䧸ຫ効

(a) ↄ⹠䛯 / ੷ᛉ㺕ᶅ䍬ઋ⁫඿ᶅ䍬֋

(b) ෭ᚶᶅ䍬兮 (mount points) ᩉ䭭⤂㟓᢯ᦎㆱ⸐⹠䛯֋

(c) ᱔⁲ mount points ጃ၊੷ῑ䥑ૂෞ劫ာ㜆ᶅ䍬੷␎֋

(d) ᱔⁲ partitions ጃ၊੷ῑ䥑ૂෞ劫ာ㜆ᶅ䍬੷␎֋

(e) 㢲㺕࿏䍬劫ᩉ䭭඿ᜦᢢ௓⹠䛯ㄆລ mount point (ဓ෭ᚉ⹠䛯) ૂᒣ֋

2. ᦎㆱ vg_mnt-pub ᶅ䍬⹠䛯 (⑅ం⤂ /mnt/pub)֋�
1 [root@kvm10 ~]# mkdir /mnt/pub
� �

3. /etc/fstab ෨⁲෤ಂ⏶௄劫㎮㉵㾝ဌ㘻ᱞก֋�
1 [root@kvm10 ~]# man 5 /etc/fstab
� �

(a) ⿽⿠㸅㖴୚㯒ᰵ㽕㸅㖴⸐ Label

(b) ᶅ䍬兮 (mount point)

(c) ⎝→系統ↇᦢ

(d) ⎝→系統ᶅ䍬ဌἧ

(e) 㜆ၣ㷗 dump ഐ୴ᴁ巙௓ⳣ効0 㶟だ઄೑ dump ഐ୴劫1, 2 㶟だ㺕䑵㶈
dump ⸐ང௓劫1 ඡ඿ὡ 2֋

(f) ῁ၣଡ଼ fsck ⎪䵵⿽ྟ効0 ῁઄㺕⎪䵵劫1, 2 ῁㺕⎪䵵劫1 ඡ඿ὡ 2֋

4. 㑉䎍 /etc/fstab 㼡ᛉ䥉⍮㟓ངᶅ䍬 vg_mnt-pub ὡ /mnt/pub劫vg_mnt-swap ⤂
swap劫ᦎ䀲䒰ẕ /etc/fstab 䮰ள⸐㶈劫yy 㸪㸡劫p 䅚ઁ劫ค௽౥Ỷ֋
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�
1 [root@kvm10 ~]# vim /etc/fstab

[root@kvm10 ~]# tail -2 /etc/fstab
3 /dev/vg_mnt/pub /mnt/pub vfat defaults 1 2

/dev/vg_mnt/swap swap swap defaults 0 0
� �
5. 䗜὘ఔ /etc/fstab ᶅ䍬㶟ᶅ䍬⎝→系統劫ᓵ⃶╌⁲䜕㽽㼆᫓㶟だ⑄ᣦ֋�

[root@kvm10 ~]# mount -a
� �
6. ℹ⹺ vg_mnt-pub ᢯ᰰ༐ᶅ䍬ὡ /mnt/pub劫ઋ type ⤂ vfat֋�

1 [root@kvm10 ~]# df -Th /mnt/pub
Filesystem Type Size Used Avail Use% Mounted on

3 /dev/mapper/vg_mnt-pub vfat 24M 0 24M 0% /mnt/pub
� �
7. ⎪ℹ VG vg_mnt ⸐ PE size ῁ၣᓵ㺕┅ (⑅ం⤂ 2M)֋�

1 [root@kvm10 ~]# vgdisplay vg_mnt | grep 'PE Size'
PE Size 2.00 MiB
� �

8. ⎪ℹ LV vg_mnt-pub ⸐ LE ῁ၣᓵ㺕┅ (⑅ం⤂ 12 ಂ PE)֋�
[root@kvm10 ~]# lvdisplay /dev/vg_mnt/pub| grep LE

2 Current LE 12
� �

28.8 䥉⍮ᅻང Swap

1. ℹ㽉ᅻང⸐ swap劫ာ⁲ /dev/dm-1֋�
[root@kvm10 ~]# swapon -s

2 Filename Type Size Used Priority
/dev/dm-1 partition 131068 0 -2
� �

2. ᅻངᶅ䍬㶟 /etc/fstab ત㼡ᛉ⸐᱔⁲ swap֋
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�
1 [root@kvm10 ~]# swapon -a
� �

3. คℹ㽉ᅻང⸐ swap劫෭ત /dev/dm-4 ᝋ῁ LV vg_mnt-swap劫ᒯᜮ῁ 48M֋�
1 [root@kvm10 ~]# swapon -s

Filename Type Size Used Priority
3 /dev/dm-1 partition 131068 0 -2

/dev/dm-4 partition 49148 0 -3
� �

28.9 SWAP LV ỹᒯ㒂ᜮ

1. 㺕ỹᒯᰵ㒂ᜮ swap劫ᩉ䭭඿䦌䥇 swap֋�
[root@kvm10 ~]# swapoff /dev/vg_mntx/swap
� �

2. ௶ⳣ lvresizeỹᒯᰵ㒂ᜮ swap劫༑ -r|--resizefs䒰䭪⁮๱⯡઄ửᷚ⸐㼆᫓劫
ዎ⤂ -r 䒰䭪῁೑ linux ⎝→系統⸐ resize֋�
1 [root@kvm10 ~]# lvresize --size 20M -r /dev/vg_mntx/swap

fsck from util-linux 2.23.2
3 fsadm: Filesystem "swap" on device "/dev/mapper/vg_mntx-swap" is not

supported by this tool.
/usr/sbin/fsadm failed: 1

5 Filesystem resize failed.
� �
3. ᳼ᵶ -r|--resizefs 䒰䭪ᨐ劫lvresize ᜦ LV vg_mntx-pub ỹᒯᰵ㒂ᜮ֋�

1 [root@kvm10 ~]# lvresize --size 20M /dev/vg_mntx/swap
WARNING: Reducing active logical volume to 20.00 MiB.

3 THIS MAY DESTROY YOUR DATA (filesystem etc.)
Do you really want to reduce vg_mntx/swap? [y/n]: y

5 Size of logical volume vg_mntx/swap changed from 32.00 MiB (8 extents)
to 20.00 MiB (5 extents).

Logical volume vg_mntx/swap successfully resized.
� �
4. 䗜὘ↇᦢོ LV vg_mntx-swap֋
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�
[root@kvm10 ~]# mkswap /dev/vg_mntx/swap

2 mkswap: /dev/vg_mntx/swap: warning: wiping old swap signature.
Setting up swapspace version 1, size = 20476 KiB

4 no label, UUID=ad32041f-6822-464a-b58c-836f41f4018f
� �
5. ᜦ /etc/fstab ત㼡ᛉ⸐ swap ᅻང֋�

[root@kvm10 ~]# swapon -a
� �
6. คℹ㽉 swap劫/dev/dm-4 (/dev/cg_mntx-swap)䁅⁠⤂ 20476 bytes (20M)֋�

1 [root@kvm10 ~]# swapon -s
Filename Type Size Used Priority

3 /dev/dm-0 partition 126972 0 -1
/dev/dm-4 partition 20476 0 -2
� �

28.10 ᜋ⍮㑓㘎

1. ᲋ລ kvm10 䥉⍮ↄ⹠䛯ᶅ䍬⸐⾵⿠劫ᜦ⾵⿠୚㯒劫ంᓵ /dev/sda劫ᜐລ /
root/kvm10d֋

2. fdisk ጃ kvm10 䥉⍮⾵⿠὘ᐿ੷๽໦ྟ劫ᒯᜮ཯ၨ⾵⿠ₐ௶ⳣ⸐ෟ䔍ㅩ䥑劫
type ῁ Linux LVM֋

3. pvcreate ຓᔶོ὘๽໦⸐ LVM ㅩ䥑֋

4. ጃ὘ຓᔶོ⸐ LVM ᜋ䷧ㅩ䥑劫ᦎㆱ။⤂vg_mnt劫PE ᒯᜮ⤂ 2M ⸐ VG֋

5. ጃ὘ᦎㆱ⸐vg_mnt劫὘ᐿ။⤂ pub劫ᒯᜮ⤂ 12 ಂ PE ⸐ LV֋

6. ጃ὘ᦎㆱ⸐vg_mnt劫὘ᐿ။⤂ swap劫ᒯᜮ⤂ 48M ⸐ LV֋

7. ᜦ။⤂ pub LV ↇᦢོ⤂ vfat֋

8. ᜦ။⤂ swap LV ↇᦢོ⤂ swap֋

9. ᦎㆱ⹠䛯 /mnt/pub֋

10. 㼡ᛉ䥉⍮㟓ངᶅ䍬။⤂ pub ⸐ LV ὡ⹠䛯 /mnt/pub֋

11. 㼡ᛉ䥉⍮㟓ངᅻང။⤂ swap ⸐ LV ⤂ swap֋
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29.1 ౥Ỷ LV ။ㄱ

1. ℹ⹺⹠ແᶅ䍬ጃ /mnt/pub ⸐ LV ⤂ VG vg_mnt ં⸐ pub֋�
[root@kvm10 ~]# df -Th /mnt/pub

2 Filesystem Type Size Used Avail Use% Mounted on
/dev/mapper/vg_mnt-pub vfat 24M 0 24M 0% /mnt/pub
� �

2. ℹ⹺౥Ỷ LV ။ㄱᴁ巙䍶༚㾃ᾧ֋�
1 [root@kvm10 ~]# lvrename --help

lvrename - Rename a logical volume
3

lvrename VG LV LV_new
5 [ COMMON_OPTIONS ]

7 lvrename LV LV_new
[ COMMON_OPTIONS ]
� �

3. ᜦ VG vg_mnt ં။⤂ pub ⸐ LV Ỷ။⤂ pubx֋�
[root@kvm10 ~]# lvrename vg_mnt pub pubx

2 Renamed "pub" to "pubx" in volume group "vg_mnt"
� �
4. ᜦ /mnt/pub ࿏㻦ค䗜὘ᶅ䍬⁮๱⯡㸅㖴઄ᚐጃ⸐㼆᫓֋�

[root@kvm10 ~]# umount /mnt/pub
2 [root@kvm10 ~]# mount -a

mount: /mnt/pub: special device /dev/mapper/vg_mnt-pub does not exist.

226



29.2. ౥Ỷ VG ။ㄱ CHAPTER 29. 䓄䎍࿎ก – ေ⭓ㆱ౥Ỷ䭪⹠

4 [root@kvm10 ~]# df -Th /mnt/pub
Filesystem Type Size Used Avail Use% Mounted on
� �

5. 㑉䎍 /etc/fstab ᜦ㸅㖴။ㄱⳬ vg_mnt-pub vg_mnt-pubx֋�
1 [root@kvm10 ~]# vim /etc/fstab

[root@kvm10 ~]# grep /mnt/pub /etc/fstab
3 /dev/mapper/vg_mnt-pubx /mnt/pub vfat defaults

1 2
� �
6. 䗜὘ఔ /etc/fstab ᶅ䍬֋�

1 [root@kvm10 ~]# mount -a
� �
7. ᰰ༐ᶅ䍬 vg_mnt-pubx֋�

1 [root@kvm10 ~]# df -Th /mnt/pub
Filesystem Type Size Used Avail Use% Mounted on

3 /dev/mapper/vg_mnt-pubx vfat 24M 0 24M 0% /mnt/pub
� �

29.2 ౥Ỷ VG ။ㄱ

1. ℹ⹺⹠ແᶅ䍬ጃ /mnt/pub ⸐ LV ⤂ VG vg_mnt ં⸐ pubx֋�
1 [root@kvm10 ~]# df -Th /mnt/pub

Filesystem Type Size Used Avail Use% Mounted on
3 /dev/mapper/vg_mnt-pubx vfat 24M 0 24M 0% /mnt/pub
� �

2. ℹ⹺౥Ỷ VG ။ㄱᴁ巙䍶༚㾃ᾧ֋�
1 [root@kvm10 ~]# vgrename --help

vgrename - Rename a volume group
3

Rename a VG.
5 vgrename VG VG_new

[ COMMON_OPTIONS ]
� �
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3. ᜦ VG vg_mnt Ỷ။⤂ vg_mntx֋�
[root@kvm10 ~]# vgrename vg_mnt vg_mntx

2 Volume group "vg_mnt" successfully renamed to "vg_mntx"
� �
4. 㑉䎍 /etc/fstab ᜦ㸅㖴။ㄱⳬ vg_mnt-pubx vg_mntx-pubx֋�

[root@kvm10 ~]# vim /etc/fstab
2 [root@kvm10 ~]# grep /mnt/pub /etc/fstab

/dev/mapper/vg_mntx-pubx /mnt/pub vfat defaults
1 2
� �

5. 䗜὘ఔ /etc/fstab ᶅ䍬֋�
1 [root@kvm10 ~]# mount -a
� �

6. ᰰ༐ᶅ䍬 vg_mntx-pubx֋�
1 [root@kvm10 ~]# df -Th /mnt/pub

Filesystem Type Size Used Avail Use% Mounted on
3 /dev/mapper/vg_mnt-pubx vfat 24M 0 24M 0% /mnt/pub
� �

29.3 ౥Ỷ⎝→系統ↇᦢ

1. ℹ⹺⹠ແᶅ䍬ጃ /mnt/pub ⸐ LV ↇᦢ⤂ vfat֋�
1 [root@kvm10 ~]# df -Th /mnt/pub

Filesystem Type Size Used Avail Use% Mounted on
3 /dev/mapper/vg_mnt-pubx vfat 24M 0 24M 0% /mnt/pub
� �

2. ඿࿏䍬 /mnt/pub֋�
1 [root@kvm10 ~]# umount /mnt/pub
� �

3. 䗜὘ↇᦢོ⤂ ext3劫ↇᦢོᨐ࿲௽ᚐ⸐䅤ὄⴣ⥱૖㷗⚠䨇֋
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�
1 [root@kvm10 ~]# mkfs.ext3 /dev/vg_mntx/pubx

mke2fs 1.44.3 (10-July-2018)
3 /dev/vg_mntx/pubx contains a vfat file system

Proceed anyway? (y,N) y
5 Creating filesystem with 24576 1k blocks and 6144 inodes

Filesystem UUID: 3ae13f81-2156-4680-9848-af37f61aa666
7 Superblock backups stored on blocks:

8193
9

Allocating group tables: done
11 Writing inode tables: done

Creating journal (1024 blocks): done
13 Writing superblocks and filesystem accounting information: done
� �

4. 㑉䎍 /etc/fstab ᜦ㺕ᶅ䍬⸐㸅㖴 vg_mntx-pubx劫type Ỷᰰ ext3֋�
1 [root@kvm10 ~]# vim /etc/fstab

[root@kvm10 ~]# grep /mnt/pub /etc/fstab
3 /dev/mapper/vg_mntx-pubx /mnt/pub ext3 defaults 1 2
� �

5. 䗜὘ఔ /etc/fstab ᶅ䍬֋�
1 [root@kvm10 ~]# mount -a
� �

6. ᰰ༐ᶅ䍬 vg_mntx-pubx֋�
1 [root@kvm10 ~]# df -Th /mnt/pub

Filesystem Type Size Used Avail Use% Mounted on
3 /dev/mapper/vg_mntx-pubx ext3 23M 209K 21M 1% /mnt/pub
� �

29.4 ౥Ỷᶅ䍬⹠䛯

1. ඿ℹ㽉㺕ᶅ䍬⫂╷劫ಾ㼡㺕౥Ỷᶅ䍬⹠䛯ⳬ /mnt/pub Ỷᰰ /mnt/pubx֋�
1 [root@kvm7 ~]# df -h

Filesystem Size Used Avail Use% Mounted on
3 devtmpfs 482M 0 482M 0% /dev

tmpfs 496M 0 496M 0% /dev/shm
5 tmpfs 496M 20M 476M 4% /run

tmpfs 496M 0 496M 0% /sys/fs/cgroup
7 /dev/mapper/vg_kvm7usb-root 3.1G 2.7G 188M 94% /
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/dev/vda1 197M 179M 19M 91% /boot
9 /dev/mapper/vg_kvm7home-vo 74M 1.6M 67M 3% /home

tmpfs 100M 0 100M 0% /run/user/0
11 /dev/mapper/vg_mntx-pub 23M 209K 21M 1% /mnt/pub
� �

2. ࿏䍬 /mnt/pub֋�
1 [root@kvm7 ~]# umount /mnt/pub/
� �

3. ౥Ỷ⹠䛯။ㄱⳬ /mnt/pub Ỷᰰ /mnt/pubx֋�
1 [root@kvm7 ~]# mv /mnt/pub/ /mnt/pubx
� �

4. 㑉䎍䥉⍮ᶅ䍬㶟 /etc/fstab劫ᜦᶅ䍬⹠䛯ⳬ /mnt/pub Ỷᰰ /mnt/pubx֋�
1 [root@kvm7 ~]# vim /etc/fstab

[root@kvm7 ~]# grep pubx /etc/fstab
3 /dev/mapper/vg_mntx-pub /mnt/pubx ext3 defaults

1 2
� �
5. 䗜὘ᶅ䍬֋�

1 [root@kvm7 ~]# mount -a
� �
6. ℹ⹺ᶅ䍬⫂╷劫LV vg_mntx-pub ᶅ䍬ጃ /mnt/pubx ⹠䛯֋�

1 [root@kvm7 ~]# df -Th
Filesystem Type Size Used Avail Use% Mounted on

3 devtmpfs devtmpfs 482M 0 482M 0% /dev
tmpfs tmpfs 496M 0 496M 0% /dev/shm

5 tmpfs tmpfs 496M 20M 476M 4% /run
tmpfs tmpfs 496M 0 496M 0% /sys/fs/

cgroup
7 /dev/mapper/vg_kvm7usb-root ext4 3.1G 2.7G 188M 94% /

/dev/vda1 xfs 197M 179M 19M 91% /boot
9 /dev/mapper/vg_kvm7home-vo ext4 74M 1.6M 67M 3% /home

tmpfs tmpfs 100M 0 100M 0% /run/user/0
11 /dev/mapper/vg_mntx-pub ext3 23M 209K 21M 1% /mnt/pubx
� �
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29.5 VG ຠ䨇䗜ᦎ

1. 䗜ᦎ VG ᩉ䭭඿ᜦ⯡⁲⸐ VG ຠ䨇劫⯡⁲⸐᱔⁲䅤ὄ䔟ᜦ㷗ຠ䨇劫㢲䅤ὄᩉ䭭
㷗౔ⴋં௽劫ᝋ㺕඿ഐ୴劫ၣຼ䒼῁ଡ଼౥ỶὟᦢ䍧ᓰ֋㺕ຠ䨇 VG ແᩉ䭭඿ᜦ㽕
VG ෞ⸐ LV FS ࿏䍬劫SWAP 䦌䥇֋�
1 [root@kvm10 ~]# umount /dev/vg_mntx/pubx

[root@kvm10 ~]# swapoff /dev/vg_mntx/swap
� �
2. ㄆ䨇 VG ῑ⁮၊ῑㄆ䨇᱔⁲ LV劫ዌ㈟ y ࿋ေ੷௬ຠ䨇 LV֋�

[root@kvm10 ~]# vgremove vg_mntx
2 Do you really want to remove volume group "vg_mntx" containing 2 logical

volumes? [y/n]: y
Do you really want to remove active logical volume vg_mntx/pubx? [y/n]:

y
4 Logical volume "pubx" successfully removed

Do you really want to remove active logical volume vg_mntx/swap? [y/n]:
y

6 Logical volume "swap" successfully removed
Volume group "vg_mntx" successfully removed

8 [root@kvm7 ~]# umount /mnt/pub/
� �
3. ค䗜὘ᦎㆱ VG, LV ࿋ေ֋

29.6 sulogin 㻦┶

1. ⴣ䥉⍮㟓ངᶅ䍬઄ᰰ༐ῑ⁮๱⯡ଡ଼ં㼆᫓劫䎕ො rootᛯ⿻ေ䑵ොᇁ଱⌸ᦢ㐔౥劫
ᰵᴃ Ctrl+d 㓋㓘֋�

Welcome to emergency mode! After logging in, type "journalctl -xb" to
view

2 system logs, "systemctl reboot" to reboot, "systemctl default" to try
again

to boot into default mode.
4 Give root password for maintenance

(or type Control-D to continue):
� �
2. 䑵ොᇁ଱⌸ᦢᨐᎰ㶈 mount -a ఔ /etc/fstab ᶅ䍬㶟䗜὘ᶅ䍬劫⸊⯡ device

vg_kvm7home-voo ઄ᚐጃ֋
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�
1 [root@kvm7 ~]# mount -a

mount: special device /dev/mapper/vg_kvm7home-voo does not exist
� �
3. ዎ⤂ᇁ଱⌸ᦢંↄ⹠䛯ᶅ䍬ᰰᅔ䀽劫⥠▊౥Ỷ䥉⍮ᶅ䍬㶟劫ᩉ䭭䗜὘ᶅ䍬ᰰေᜐ
ො֋�

[root@kvm7 ~]# mount -oremount,rw /
� �
4. 㑉䎍 /etc/fstab ᜦ device vg_kvm7home-voo Ỷᰰ⑄⿹⸐ vg_kvm7home-vo ᨐᚐ
⎝֋⑅ంာ῁ device ᱥ䜕劫ᜋ䨸⫂╷㢲῁ device ⥠▊ᶅ䍬劫ઋ੷ંᚉ⥠▊㻦
┶劫ᦎ䀲඿ᜦ઄㜆ᶅ䍬⸐䓕㶈㼪㻦઄ᶅ䍬劫૖ᝋ῁㽕㶈⁫ແ䫞༑ଌᚏ㯒 "#" ֋�
1 [root@kvm7 ~]# vim /etc/fstab

[root@kvm7 ~]# grep vo /etc/fstab
3 /dev/mapper/vg_kvm7home-vo /home ext4 defaults

1 2
� �
5. คᎰ㶈 mount -a ఔ /etc/fstab ᶅ䍬㶟䗜὘ᶅ䍬劫╌⁲୲ௌ㼆᫓㶟だᶅ䍬ᰰ༐֋�

1 [root@kvm7 ~]# mount -a
� �
6. ᧂ㾓คᧂ㾓劍劍mount -a ઄㜆๱⯡୲ௌ䜕㽽㼆᫓ᱠ㜆䗜὘䥉⍮劫ၣຼ੷ᛉ䁅ᰰ
sulogin ⥠▊⑄ᣦ䥉⍮֋�
1 [root@kvm7 ~]# reboot
� �
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䓄䎍࿎ก – PE Size 㾓ἣ

30.1 ແ㻿

1. PE ⸐ᒯᜮ῁ LVM ત⸐⁫ᜮඩᚐྟᏹ劫VG, LV ⸐ᒯᜮ䔟ଡ଼ᤢಂ PE ௽㼅㉗֋

2. PE ⸐ᒯᜮာ㜆῁ 2 ⸐␎Ὗ劫ంᓵ効1M, 2M, 4M, 8M, 16M ㈕֋

3. ⴣ PE ⳬᒯ䁅ᜮ劫VG ᰵ LV ⸐ PE ಂἧ༑಄֋ంᓵ効VG ⸐ PE ᒯᜮ 8M劫⁲
100 ಂ PE劫㒑ᒯᜮ⤂ 800M劫㢲ᜦ PE ᒯᜮ౥Ỷ⤂ 4M劫ຼ⁮⁲ 200 ಂ PE劫
㒑ᒯᜮ䒼῁ 800M֋

4. ஽ⴣ PE ⳬᜮ䁅ᒯ劫ຼေ㜆๱⯡⥠▊໏ᓰ᷁ᰰἣἧಂ PE֋

(a) VG ᒯᜮ઄྘䕧効ంᓵ効VG ⸐ PE ᒯᜮ 4M劫⁲ 201 ಂ PE劫㒑ᒯᜮ⤂
804M劫㢲ᜦ PE ᒯᜮ౥Ỷ⤂ 16M劫ຼ VG ⁮⁲ 50 ಂ PE ဓ 4M ⸐ໝ䱛
ㅩ䥑劫䑣ῑᝋ઄㜆⹦ᶏ౥Ỷ劫ᩉ䭭඿ᜦ PV ⸐ᒯᜮ౥Ỷລἣἧಂ PE ᒯᜮᱠ
ေଡ଼劫ጃ⑅ంᚉતᝋ῁㺕ᵘ⇾ᒦ๱௽⸐ 4M֋

(b) LV ᒯᜮ઄྘䕧効ంᓵ効VG ⸐ PE ᒯᜮ 4M劫⁲ 200 ಂ PE劫㒑ᒯᜮ⤂
800M劫㢲ᜦ PE ᒯᜮ౥Ỷ⤂ 16M劫ຼ VG ⁮⁲ 50 ಂ PE劫઄⁮⁲ᅰ䮡֋
஽ಾ㼡 VGત⁲੷ LV劫࿲⁲ 22ಂ PE劫૖ᝋ῁ 88M劫ⴣ PE㾓ἣᰰ 16M
ῑ劫88M/16M=5.5 ಂ劫઄῁ἣἧ֋䑣ῑᩉ䭭඿ᜦ LV ẻᝬᰰ 16M ⸐ἣ
ἧ಄劫ค௽౥Ỷ PE ᒯᜮ֋

5. PE size ⳬᒯ䁅ᜮ઄⁮⁲ᅰ䮡劫ⳬᜮ䁅ᒯఔંຍ⑆䵼⎪ℹઝ౥Ỷ効

(a) New extent size is not a perfect ೰t : pvresize ௽ㇵ၆὘ PE size ⸐
಄ἧ֋

(b) New size xxxxx for vg... free space not an exact number of new
extents. : ඿㾓ἣ VG ෞ⸐᱔⁲ LV (fs ဓ swap) ᒯᜮ௽ㇵ၆὘ PE size
⸐಄ἧ֋
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30.2 Ỷ䁅 PE ᒯᜮ – ᩉ䭭Ỷ䁅 PV ᒯᜮ

1. ඿࿏䍬 /mnt/pub֋�
1 [root@kvm10 ~]# umount /mnt/pub
� �

2. PEỶ䁅ᒯᜮᩉ䭭⹺֔ ὘⸐ PEᒯᜮ῁ၣေἣ䨇 VGᒯᜮ 劫֕ଡ଼ંຍ VG vg_mntx⤂
ం劫PEᒯᜮ῁ 2MiB劫㒑ἧ⁲ 1497ಂ劫VG㒑ᒯᜮ⤂ 2MiB*1497 = 2994MiB֋�
1 [root@kvm10 ~]# vgdisplay vg_mntx | egrep '(Size|Total)'

VG Size 2.92 GiB
3 PE Size 2.00 MiB

Total PE 1497
5 Alloc PE / Size 36 / 72.00 MiB

Free PE / Size 1461 / 2.85 GiB
� �
3. vg_mntx ⸐ PE size ⳬ 2M Ỷᰰ 4M劫஽ዎ 1497*2M ઄῁ 4M ⸐಄ἧ劫᱔ଡ଼
๱⯡ଡ଼ં㼆᫓効�

[root@kvm10 ~]# vgchange -s 4M vg_mntx
2 New extent size is not a perfect fit
� �

4. ᩉ䭭඿ᜦ Total PE Ỷᰰ೭ἧ劫ంᓵ 1496劫ຼ 1496*2M ᱠ㜆῁ 4M ⸐಄ἧ֋
㺕౥Ỷ PE ⸐ಂἧ㺕௶ⳣ pvresize劫඿ℹ⹺෭䍶༚㾃ᾧ効�

[root@kvm10 ~]# pvresize --help
2 pvresize - Resize physical volume(s)

4 pvresize PV ...
[ --setphysicalvolumesize Size[m|UNIT] ]

6 [ --reportformat basic|json ]
[ COMMON_OPTIONS ]
� �

5. pvresize 㼡ᛉ phusical volume size ⤂ 2993M֋(ᒯᜮ 1K ⤂ 1024劫ᓵ⃶
㼡ᛉ 2992m ⁮ᜰ੷ಂ)֋�
1 [root@kvm10 ~]# pvresize /dev/vda3 --setphysicalvolumesize 2993m

/dev/vda3: Requested size 2.92 GiB is less than real size <2.93 GiB.
Proceed? [y/n]: y

3 WARNING: /dev/vda3: Pretending size is 6129664 not 6135569 sectors.
Physical volume "/dev/vda3" changed
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5 1 physical volume(s) resized or updated / 0 physical volume(s) not
resized
� �

6. ℹ⹺ vg_mntx ⸐ PE 㒑ἧỶᰰ 1496֋�
1 [root@kvm10 ~]# vgdisplay vg_mntx | egrep '(Size|Total)'

VG Size 2.92 GiB
3 PE Size 2.00 MiB

Total PE 1496
5 Alloc PE / Size 36 / 72.00 MiB

Free PE / Size 1460 / 2.85 GiB
� �
7. ℹ⹺ vgchange ⸐䍶༚㾃ᾧ劫-s Ỷ䁅 PE ⸐ᒯᜮ֋�

[root@kvm10 ~]# vgchange --help
2 vgchange - Change volume group attributes

4 Change a general VG attribute.
For options listed in parentheses, any one is

6 required, after which the others are optional.
vgchange

8 ( -l|--logicalvolume Number,
-p|--maxphysicalvolumes Number,

10 -u|--uuid,
-s|--physicalextentsize Size[m|UNIT],
� �

8. vgchange Ỷ䁅 PE ⸐ᒯᜮ⤂ 4M֋�
1 [root@kvm10 ~]# vgchange -s 4M vg_mntx

Volume group "vg_mntx" successfully changed
� �
9. ℹ⹺ vg_mntx ⸐ PE Size ᢯Ỷᰰ 4M֋�

[root@kvm10 ~]# vgdisplay vg_mntx | egrep '(Size|Total)'
2 VG Size 2.92 GiB

PE Size 4.00 MiB
4 Total PE 748

Alloc PE / Size 18 / 72.00 MiB
6 Free PE / Size 730 / 2.85 GiB
� �
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30.3 Ỷ䁅 PE ᒯᜮ – LV ⸐ PE ἧ䗞

1. VG vg_mntx ⸐ PE ᒯᜮⳬ 2M Ỷᰰ 4M ᨐ劫LV pubx ⸐ LE ಂἧⳬ࿲௽⸐ 12
ಂ㟓ངỶᰰ 6 ಂ劫㒑ᒯᜮ઄䁅劫੷⌹῁ 24M֋�

[root@kvm10 ~]# lvdisplay /dev/vg_mntx/pubx
2 --- Logical volume ---

LV Path /dev/vg_mntx/pubx
4 LV Name pubx

VG Name vg_mntx
6 LV UUID FUbp9Q-jIOJ-rR6r-H2sv-mNqv-rlv5-3jYXEH

LV Write Access read/write
8 LV Creation host, time kvm10.deyu.wang, 2019-11-11 14:16:55 +0800

LV Status available
10 # open 0

LV Size 24.00 MiB
12 Current LE 6

Segments 1
14 Allocation inherit

Read ahead sectors auto
16 - currently set to 8192

Block device 253:3
� �
2. ౥Ỷ LV pubx ⸐ LE ಂἧⳬ࿲௽⸐ 6 ಂỶᰰ 50 ಂ֋�

1 [root@kvm10 ~]# lvresize -l 50 -r /dev/vg_mntx/pubx
fsck from util-linux 2.32.1

3 /dev/mapper/vg_mntx-pubx: 11/6144 files (0.0% non-contiguous),
2012/24576 blocks

Size of logical volume vg_mntx/pubx changed from 24.00 MiB (6 extents)
to 200.00 MiB (50 extents).

5 Logical volume vg_mntx/pubx successfully resized.
resize2fs 1.44.3 (10-July-2018)

7 Resizing the filesystem on /dev/mapper/vg_mntx-pubx to 204800 (1k)
blocks.

The filesystem on /dev/mapper/vg_mntx-pubx is now 204800 (1k) blocks
long.
� �

3. คℹ⹺ LV pubx ⸐ LE ಂἧ᢯Ỷᰰ 50 ಂ֋�
[root@kvm10 ~]# lvdisplay /dev/vg_mntx/pubx | grep LE

2 Current LE 50
� �
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30.4 Ỷ䁅 PE ᒯᜮ – ᩉ䭭㾓ἣ LV

1. ඿࿏䍬 /mnt/pub֋�
[root@kvm10 ~]# umount /mnt/pub
� �

2. PE Ỷ䁅ᒯᜮᩉ䭭⹺֔὘⸐ PE ᒯᜮ῁ၣေἣ䨇 VG ᒯᜮ 劫֕ଡ଼ંຍ VG vg_mntx
⤂ం劫PE ᒯᜮ῁ 4MiB劫㒑ἧ⁲ 748 ಂ劫VG 㒑ᒯᜮ⤂ 4MiB*748 = 2992MiB֋�
1 [root@kvm10 ~]# vgdisplay vg_mntx | egrep '(Size|Total)'

VG Size 2.92 GiB
3 PE Size 4.00 MiB

Total PE 748
5 Alloc PE / Size 62 / 248.00 MiB

Free PE / Size 686 / <2.68 GiB
� �
3. vg_mntx⸐ PE sizeⳬ 4MỶᰰ 16M (ỹᒯ 4಄)劫2992MiB/16MiB=187ಂ劫᯶
㽕ေଡ଼䭫ຟỶ䁅 PE ᒯᜮ劫஽࿒๱⯡ໝ䱛⸐ㅩ䥑઄῁໏ᓰἣἧಂ PE ⸐ᅰ䮡֋�

[root@kvm10 ~]# vgchange -s 16M vg_mntx
2 New size 5619712 for vg_mntx free space not an exact number of new

extents.
� �
4. ࿲ዎ῁ LV pubx ⳣ૽ 50 ಂ PE劫swap ⳣ૽ 12 ಂ PE劫෨ⳣ૽ 62 ಂ劫ໝં
686 ಂ劫઄῁ 4 ⸐಄ἧ劫ᩉ䭭඿౥Ỷ LV ⸐ᒯᜮ劫඿ㇵ၆ 16M ⸐಄ἧ֋�

[root@kvm10 ~]# lvdisplay /dev/vg_mntx/pubx
2 --- Logical volume ---

LV Path /dev/vg_mntx/pubx
4 LV Name pubx

VG Name vg_mntx
6 LV UUID FUbp9Q-jIOJ-rR6r-H2sv-mNqv-rlv5-3jYXEH

LV Write Access read/write
8 LV Creation host, time kvm10.deyu.wang, 2019-11-11 14:16:55 +0800

LV Status available
10 # open 0

LV Size 200.00 MiB
12 Current LE 50

Segments 2
14 Allocation inherit

Read ahead sectors auto
16 - currently set to 8192

Block device 253:3
� �
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5. ಾ㼡⁫ᨐ㺕㾓ἣᰰ PE 16M, LV 30 ಂ PE劫૖ᝋ῁ 480M劫ေଡ଼ጃ PE 䒼῁
4M ῑ劫඿ᜦ LV ⸐ PE ಂἧ㾓ἣᰰ 120 ಂ劫ᶏ㨃ဇ㾓ἣ PE ᒯᜮᨐᝋ઄ⳣค
౥Ỷ LV ⸐ PE ಂἧ֋�
1 [root@kvm10 ~]# lvresize -l 120 -r /dev/vg_mntx/pubx

fsck from util-linux 2.32.1
3 /dev/mapper/vg_mntx-pubx: clean, 11/51200 files, 8076/204800 blocks

Size of logical volume vg_mntx/pubx changed from 200.00 MiB (50
extents) to 480.00 MiB (120 extents).

5 Logical volume vg_mntx/pubx successfully resized.
resize2fs 1.44.3 (10-July-2018)

7 Resizing the filesystem on /dev/mapper/vg_mntx-pubx to 491520 (1k)
blocks.

The filesystem on /dev/mapper/vg_mntx-pubx is now 491520 (1k) blocks
long.
� �

6. คℹ⹺ VG ໝ䱛 PE ἧ䗞῁ 616劫616/4=154֋�
[root@kvm10 ~]# vgdisplay vg_mntx | egrep '(Size|Total)'

2 VG Size 2.92 GiB
PE Size 4.00 MiB

4 Total PE 748
Alloc PE / Size 132 / 528.00 MiB

6 Free PE / Size 616 / <2.41 GiB
� �
7. vg_mntx ⸐ PE size ⳬ 4M Ỷᰰ 16M (ỹᒯ 4 ಄)֋�

[root@kvm10 ~]# vgchange -s 16M vg_mntx
2 Volume group "vg_mntx" successfully changed
� �

8. ℹ⹺ VG ⸐ PE Size ῁ 16M劫㒑ಂἧ῁ 187֋�
[root@kvm10 ~]# vgdisplay vg_mntx | egrep '(Size|Total)'

2 VG Size 2.92 GiB
PE Size 16.00 MiB

4 Total PE 187
Alloc PE / Size 33 / 528.00 MiB

6 Free PE / Size 154 / <2.41 GiB
� �
9. ℹ⹺ LV ⸐ PE ಂἧⳬ 120 ಂ䁅ᰰ 30 ಂ劫㒑ᒯᜮ䒼῁ 480M֋�

[root@kvm10 ~]# lvdisplay /dev/vg_mntx/pubx | grep LE
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2 Current LE 30
� �

30.5 Ỷ䁅 PE ᒯᜮ – ᩉ䭭㾓ἣ SWAP

1. PE size ⳬᒯỶᜮ઄⁮⁲ᅰ䮡劫඿ᜦ PE size ⳬ 16M Ỷዌ 4M֋�
[root@kvm10 ~]# vgchange -s 4M vg_mntx

2 Volume group "vg_mntx" successfully changed
� �
2. ࿲⁲⸐ swap 48M ἣ䨇 4劫૖ἣ䨇 16劫᱔ଡ଼ PE size 䁅⁠ῑ઄⁮⁲ᅰ䮡劫඿
䦌䥇 swap劫ᜦ෭ᒯᜮỶᰰ 460M ઝↇᦢོ֋�

[root@kvm10 ~]# swapoff /dev/vg_mntx/swap
2 [root@kvm10 ~]# lvresize -L 460M /dev/vg_mntx/swap

Size of logical volume vg_mntx/swap changed from 48.00 MiB (12 extents
) to 460.00 MiB (115 extents).

4 Logical volume vg_mntx/swap successfully resized.
[root@kvm10 ~]# mkswap /dev/vg_mntx/swap

6 Setting up swapspace version 1, size = 460 MiB (482340864 bytes)
no label, UUID=33107790-884e-4a99-873d-6f384ba7d6bb
� �

3. คℹ⹺ VG ໝં⸐ PE ಂἧ῁ 513 ಂ劫઄῁ 4 ⸐಄ἧ֋�
1 [root@kvm10 ~]# vgdisplay vg_mntx | egrep '(Size|Total)'

VG Size 2.92 GiB
3 PE Size 4.00 MiB

Total PE 748
5 Alloc PE / Size 235 / 940.00 MiB

Free PE / Size 513 / 2.00 GiB
� �
4. 䑣ῑ PE size ⳬ 4M Ỷᰰ 16M劫੷⌹⁮๱⯡ᒯᜮ઄྘䕧⸐ᅰ䮡֋�

[root@kvm10 ~]# vgchange -s 16M vg_mntx
2 New size 4202496 for vg_mntx free space not an exact number of new

extents.
� �
5. 㺕඿౥Ỷ SWAP ⸐ᒯᜮㇵ၆ 16M ⸐಄ἧ劫ಾ㼡 SWAP 㺕┅⸐ᒯᜮ῁ 460M劫
⁫ᶏ䐣 16M ἣἧ಄⸐ᒯᜮ῁ 464M劫᱔ଡ଼඿ᜦ swap Ỷᰰ 464M֋
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�
[root@kvm10 ~]# lvresize -L 464M /dev/vg_mntx/swap

2 Size of logical volume vg_mntx/swap changed from 460.00 MiB (115
extents) to 464.00 MiB (116 extents).

Logical volume vg_mntx/swap successfully resized.
4 [root@kvm10 ~]# mkswap /dev/vg_mntx/swap

mkswap: /dev/vg_mntx/swap: warning: wiping old swap signature.
6 Setting up swapspace version 1, size = 464 MiB (486535168 bytes)

no label, UUID=6c96490f-167c-4e5e-9899-0d1cf40a3932
� �
6. คᜦ PE size ⳬ 4M Ỷᰰ 16M劫ᰰ༐䁅⁠ᒯᜮ֋�

1 [root@kvm10 ~]# vgchange -s 16M vg_mntx
Volume group "vg_mntx" successfully changed
� �

7. คℹ⹺ VG ⸐ PE size ῁ 16M֋�
[root@kvm10 ~]# vgdisplay vg_mntx | egrep '(Size|Total)'

2 VG Size 2.92 GiB
PE Size 16.00 MiB

4 Total PE 187
Alloc PE / Size 59 / 944.00 MiB

6 Free PE / Size 128 / 2.00 GiB
� �
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Chapter 31

Virtual Data Optimizer (VDO)

31.1 ແ㻿

1. VDO ῁Ↄᩇ⌸㏀劫䑛䒋䗜㸪䅤ὄຠ䨇㉵⹱⾵⿠ㅩ䥑֊䧵௅㸪㸡䮖ᜑ֋

2. VDO ᶷఒଡ଼ં᲍㶎効

(a) 䩿ྟᏹᵿ䨇 (zero-block elimination)効ጃຓᔶོ䨬⒅劫ᜦἣᏹ⤂ 0 ⸐ྟ
ᏹ㎂䛯ં௽劫ᜦ෭ᵿ䨇ค䑵㶈ં੷䨬⒅⸐㯋理֋

(b) 䗜㸪䅤ὄຠ䨇 (deduplication of redundant blocks)効䑣䨬⒅ጃᜐොແ
඿䑛䒋 UDS(Universal Deduplication Service)Ↄᩇ⌸㏀劫ບὝ䎕ො⸐
䅤ὄ῁઄῁䗜㸪ᒦ䱛 (redudent data) ֋῁⸐㽔ᝋ઄⁮㷗ᜐො劫㙂῁⁠὘
metadata劫ᜦ෭ᴁ၏ລ᢯㏽ᚐጃ⸐䅤ὄ֋

(c) 䅤ὄᑪ㒂 (data compression)効ᚽᰰଡ଼ઁ෠䨬⒅ᨐ劫ଡ଼ LZ4 ᑪ㒂⒚ಂᇁ
⭓⸐䅤ὄྟᏹ劫ᑪ㒂ᓰ⸐ྟᏹ䔟ᜠ㸅ᰰ 4KB ዠᛉᒯᜮ⸐ྟᏹඩᚐລୂ䆄
(ంᓵ効⿠⿠)֋ዎ⤂੷ಂඩᚐྟᏹ཯ၨᒦಂᑪ㒂ྟᏹ劫ေଡ଼༑䑩䅤ὄ䀽လ⸐
䑩᥅֋

31.2 ᚻ㸅 VDO

1. ⿹㽬 yum repository ᢯㼡ᛉᓰ劫Ꮀ㶈 yum install vdo ᚻ㸅 vdo ᓕ୭劫⁮䑭
၊ kmod-kvdo ဓ python3-pyyaml ෠ಂ⹪ఔᓕ୭੷䈉ᚻ㸅֋�

[root@kvm10 ~]# yum install vdo
2 App Stream 401 kB/s | 4.3 kB

00:00
Base OS 828 kB/s | 3.9 kB

00:00
4 Dependencies resolved.
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================================================================================

6 Package Arch Version Repository
Size

================================================================================

8 Installing:
vdo x86_64 6.2.0.293-10.el8 BaseOS

682 k
10 Installing dependencies:

kmod-kvdo x86_64 6.2.0.293-50.el8 BaseOS
348 k

12 python3-pyyaml x86_64 3.12-12.el8 BaseOS
193 k

14 Transaction Summary
================================================================================

16 Install 3 Packages

18 Total download size: 1.2 M
Installed size: 6.2 M

20 Is this ok [y/N]: y
� �
2. ᚻ㸅ᓰᨐ劫ℹ⹺ vdo ⸐䍶༚㾃ᾧ効�

[root@kvm10 ~]# vdo --help
2 usage: vdo [-h] command ...

4 Manage kernel VDO devices and related configuration information. For
help on

individual commands specify the command followed by --help. Unless
otherwise

6 noted all commands must be run with root privileges.

8 optional arguments:
-h, --help show this help message and exit

10
management commands:

12 command description
activate Activates one or more VDO volumes. Activated

volumes
14 can be started using the 'start' command.

changeWritePolicy Modifies the write policy of one or all running
VDO

16 volumes.
create Creates a VDO volume and its associated index

and
18 makes it available.

deactivate Deactivates one or more VDO volumes. Deactivated
20 volumes cannot be started by the 'start' command

.
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Deactivating a currently running volume does not
stop

22 it.
disableCompression Disables compression on one or more VDO volumes.

If
24 the VDO volume is running, takes effect

immediately.
disableDeduplication

26 Disables deduplication on one more VDO volumes.
If the

VDO volume is running, takes effect immediately.
28 enableCompression Enables compression on one or more VDO volumes.

If the
VDO volume is running, takes effect immediately.

30 enableDeduplication
Enables deduplication on one or more VDO volumes

. If
32 the VDO volume is running, takes effect

immediately.
growLogical Grows the logical size of a VDO volume. The

volume
34 must exist and must be running.

growPhysical Grows the physical size of a VDO volume. The
volume

36 must exist and must be running.
list Displays a list of started VDO volumes. If --all

is
38 specified it displays both started and non-

started
volumes.

40 modify Modifies configuration parameters of one or all
VDO

volumes. Changes take effect the next time the
VDO

42 device is started; already-running devices are
not

affected.
44 printConfigFile Prints the configuration file to stdout. This

command
does not require root privileges.

46 remove Removes one or more stopped VDO volumes and
associated

indexes.
48 start Starts one or more stopped, activated VDO

volumes and
associated services.

50 status Reports VDO system and volume status in YAML
format.

This command does not require root privileges
though

52 information will be incomplete if run without.
stop Stops one or more running VDO volumes and

associated
54 services.
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� �
3. vdo ℹ㽉 create Ⴏ巙⸐䍶༚㾃ᾧ効�

[root@kvm10 ~]# vdo create --help
2 usage: vdo create [-h] -n <volume> --device <devicepath>

[--activate {disabled,enabled}]
4 [--blockMapCacheSize <megabytes>]

[--blockMapPeriod <period>]
6 [--compression {disabled,enabled}]

[--deduplication {disabled,enabled}]
8 [--emulate512 {disabled,enabled}] [--force]

[--indexMem <gigabytes>] [--maxDiscardSize <megabytes
>]

10 [--sparseIndex {disabled,enabled}] [--uuid <uuid>]
[--vdoAckThreads <threadCount>]

12 [--vdoBioRotationInterval <ioCount>]
[--vdoBioThreads <threadCount>]

14 [--vdoCpuThreads <threadCount>]
[--vdoHashZoneThreads <threadCount>]

16 [--vdoLogicalSize <megabytes>]
[--vdoLogicalThreads <threadCount>]

18 [--vdoLogLevel {critical,error,warning,notice,info,
debug}]

[--vdoPhysicalThreads <threadCount>]
20 [--vdoSlabSize <megabytes>]

[--writePolicy {async,async-unsafe,sync,auto}] [-f <
file>]

22 [--logfile <pathname>] [--verbose]
..........................

24 --verbose Prints commands before executing them.
� �

31.3 䕧㖴 VDO

1. ℹ⹺ඩᚐྟᏹ劫⁲ vda, vdb, vdc ઀ಂ⾵⿠劫෭ત vdc ῁᜸ₐ๽໦⸐⾵⿠劫ᒯ
ᜮ῁ 10G֋�

[root@kvm10 ~]# lsblk
2 NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINT

vda 252:0 0 8G 0 disk
4 � � vda1 252:1 0 200M 0 part /boot

� �vda2 252:2 0 7.3G 0 part
6 � � vg_kvm10-root 253:0 0 7G 0 lvm /

� �vg_kvm10-swap 253:1 0 128M 0 lvm [SWAP]
8 vdb 252:16 0 500M 0 disk

� �vdb1 252:17 0 400M 0 part
10 � � myvdb-vo 253:2 0 100M 0 lvm /reports
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vdc 252:32 0 10G 0 disk
� �
2. ᦎㆱ VDO劫။ㄱ⤂ my_vdo劫௶ⳣ⸐⾵⿠ /dev/vdc劫ዎ⤂ VDO ửᷚຠ䨇䗜㸪
䅤ὄ⸐᲍㶎劫Logical Size 㼡ᛉ 50G劫⒟ vdc ⸐ 10G 䒼ᒯ֋�
1 [root@kvm10 ~]# vdo create --name=my_vdo --device=/dev/vdc --

vdoLogicalSize=50G
Creating VDO my_vdo

3 Starting VDO my_vdo
Starting compression on VDO my_vdo

5 VDO instance 0 volume is ready at /dev/mapper/my_vdo
� �
3. ຍ๱ VDO�

1 [root@kvm10 ~]# vdo list
my_vdo
� �

4. ℹ⹺ VDO ᦎㆱ volume֋�
[root@kvm10 ~]# ll -h /dev/mapper/my_vdo

2 lrwxrwxrwx. 1 root root 7 Nov 6 14:41 /dev/mapper/my_vdo -> ../dm-3
[root@kvm10 ~]# ll -h /dev/dm-3

4 brw-rw----. 1 root disk 253, 3 Nov 6 14:41 /dev/dm-3
� �
5. ᅻང vdo ⁶཈劫ઝ㼡ᛉ䥉⍮ᅻང vdo ⁶཈֋�

[root@kvm10 ~]# systemctl enable --now vdo.service
� �

31.4 䥉⍮㟓ངᶅ䍬 VDO Volume

1. ↇᦢོ VDO Volume my_vdo ⤂ xfs ↇᦢ֋�
1 [root@kvm10 ~]# mkfs.xfs /dev/mapper/my_vdo

meta-data=/dev/mapper/my_vdo isize=512 agcount=4, agsize=3276800
blks

3 = sectsz=4096 attr=2, projid32bit=1
= crc=1 finobt=1, sparse=1, rmapbt

=0
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5 = reflink=1
data = bsize=4096 blocks=13107200, imaxpct

=25
7 = sunit=0 swidth=0 blks

naming =version 2 bsize=4096 ascii-ci=0, ftype=1
9 log =internal log bsize=4096 blocks=6400, version=2

= sectsz=4096 sunit=1 blks, lazy-count=1
11 realtime =none extsz=4096 blocks=0, rtextents=0
� �

2. ᦎㆱᶅ䍬⹠䛯 /vbdisk�
1 [root@kvm10 ~]# mkdir /vbdisk
� �

3. 㑉䎍䥉⍮ᶅ䍬㶟劫὘ᐿ my_vdo ᶅ䍬ጃ⹠䛯 /vbdisk֋�
1 [root@kvm10 ~]# vim /etc/fstab

[root@kvm10 ~]# grep my_vdo /etc/fstab
3 /dev/mapper/my_vdo /vbdisk xfs _netdev 0 0

#_netdev,x-systemd.device-timeout=0,x-systemd.requires=vdo.service
� �
4. ᶅ䍬ဌἧᓵં劫ၣຼ⁮ጃ䥉⍮ῑᶅ䍬ᒷἊ㙂 sulogin֋ဌἧ઄ⳣ⑓㼑劫௶ⳣ
man ℹ㽉 mount ဓ systemd.mount ᱞก֋8.2 ⩛ଡ଼ᨐ᢯౥⑄劫ာ㺕௶ⳣ
_netdev ဌἧ࿋ေ֋�

[root@kvm10 ~]# man mount
2 [root@kvm10 ~]# man systemd.mount
� �

(a) _netdev効㐙䉭 (ᒣ䔍) 㸅㖴劫ᓵ⃶╌๱⯡઄⁮ᶅ䍬֋

(b) x-systemd.device-timeout=0効䭳㼡㈕ 90 ラ劫Ỷᰰ 0 ラ֋

(c) x-systemd.requires=vdo.service効㈕ vdo ⁶཈ᅻངᱠᶅ䍬֋

(d) 0 (dump)効઄㷗 dump ೑ഐ୴֋

(e) 0 (fsck)効઄ⳣ fsck ⎪䵵֋

5. mount -a ఔ䥉⍮ᶅ䍬㶟劫ᶅ䍬᱔⁲⎝→系統֋�
[root@kvm10 ~]# mount -a
� �
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6. ℹ㽉ᶅ䍬⹠䛯 /vbdisk劫type ῁ xfs劫ᒯᜮ 50 G֋�
1 [root@kvm10 ~]# df -Th /vbdisk

Filesystem Type Size Used Avail Use% Mounted on
3 /dev/mapper/my_vdo xfs 50G 390M 50G 1% /vbdisk
� �

31.5 ㄆ䨇 VDO Volume

1. ⹠ແ⁲ VDO Volume my_vdo ᶅ䍬ጃ /vbdisk֋�
1 [root@kvm10 ~]# lsblk

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINT
3 vda 252:0 0 8G 0 disk

� �vda1 252:1 0 200M 0 part /boot
5 � � vda2 252:2 0 7.3G 0 part

� � � vg_kvm10-root 253:0 0 7G 0 lvm /
7 � � � vg_kvm10-swap 253:1 0 128M 0 lvm [SWAP]

� �vda3 252:3 0 491M 0 part
9 � � vg_mnt-pub 253:4 0 24M 0 lvm

vdb 252:16 0 500M 0 disk
11 � � vdb1 252:17 0 400M 0 part

� �myvdb-vo 253:2 0 100M 0 lvm /reports
13 vdc 252:32 0 10G 0 disk

� �my_vdo 253:3 0 50G 0 vdo /vbdisk
� �
2. ࿏䍬 /vbdisk֋�

[root@kvm10 ~]# umount /vbdisk
� �
3. VDO Volume my_vdo ᢯⥠ᶅ䍬֋�

1 [root@kvm10 ~]# lsblk
NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINT

3 vda 252:0 0 8G 0 disk
� �vda1 252:1 0 200M 0 part /boot

5 � � vda2 252:2 0 7.3G 0 part
� � � vg_kvm10-root 253:0 0 7G 0 lvm /

7 � � � vg_kvm10-swap 253:1 0 128M 0 lvm [SWAP]
� �vda3 252:3 0 491M 0 part

9 � � vg_mnt-pub 253:4 0 24M 0 lvm
vdb 252:16 0 500M 0 disk

11 � � vdb1 252:17 0 400M 0 part
� �myvdb-vo 253:2 0 100M 0 lvm /reports

13 vdc 252:32 0 10G 0 disk
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� � my_vdo 253:3 0 50G 0 vdo
� �
4. ㄆ䨇 VDO volume my_vdo֋�

[root@kvm10 ~]# vdo remove -n my_vdo
2 Removing VDO my_vdo

Stopping VDO my_vdo
� �
5. ℹ㽉㏉⃶劫᢯⥠୲ௌ VDO volume֋�

1 [root@kvm10 ~]# vdo list
� �

31.6 ᜋ⍮㑓㘎

1. ᚻ㸅 vdo

2. vdo ℹ㽉 create ⸐䍶༚㾃ᾧ劫ઝᜭ၏ລ /root/vodhelp֋

3. ᲋ລ系統ત੷䮛╌ⳣລ⸐⾵⿠劫ᜦ෭㑉㯒ᜐລ /root/vdodisk֋

4. ጃ᲋ລ⸐⾵⿠ᦎㆱ။⤂my_vdo劫Logicl size 50G ⸐ VDO֋

5. ᦎㆱᨐ劫list ຍ๱⹠ແ⸐ vdo劫ઝᜭ၏ລ /root/vdolist֋

6. 㼡ᛉ䥉⍮ᅻང vdo ⁶཈劫ઋ䳟ઁᅻང֋

7. ↇᦢོ my_vdo ⤂ xfs ⎝→系統֋

8. ᦎㆱ my_vdo ⎝→系統⸐ᶅ䍬⹠䛯 /vbdisk֋

9. 㼡ᛉ䥉⍮㟓ངᶅ䍬 my_vdo ⎝→系統ລ⹠䛯 /vbdisk֋
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Chapter 32

Tuned ᪗㜆㾓ἣ

32.1 ແ㻿

1. Tuned ῁੷ಂᧂᒯ⸐⁶཈ㄒᤱ劫ေↄẤ系統௶ⳣᬚ╷ౘ᫓劫㟓ངངᮍ㾓ἣ
Linux ⸐㼡ᛉ劫ଡ଼ᶷᾠ᪗㜆֋

2. 㟓ངངᮍ㾓ἣ㼡ᛉလ┶ὡ系統◧ངဓ௶ⳣ⸐㾓ἣ䕧㖴ἶ୭ (tuning pro೰le)֋

3. 䭳㼡ᬚ╷ં劫tuned ઄⁮ངᮍ㾓ἣ系統㼡㖴劫஽ေ㏽ⳬ౥Ỷ tuned ⁶཈ㄒᤱ⸐
䒈㶈Ὗᦢ劫ම㼣ᚶↄẤ系統௶ⳣᬚ╷ངᮍ⁠Ỷ㼡㖴֋

4. ေ௶ⳣ tuned-adm Ⴏ巙ᢢ෮管理⁶཈ㄒᤱ⸐䒈㶈֋

32.2 ᚻ㸅 Tuned

1. ⿹㽬 yum repository ᢯㼡ᛉᓰ劫Ꮀ㶈 yum install tuned ᚻ㸅 tuned ᓕ୭֋
系統䭳㼡᢯ᚻ㸅֋�
1 [root@kvm10 ~]# yum install tuned

Last metadata expiration check: 2:59:38 ago on Wed 06 Nov 2019 02:49:34
PM CST.

3 Package tuned-2.10.0-15.el8.noarch is already installed.
Dependencies resolved.

5 Nothing to do.
Complete!
� �

2. ᚻ㸅ᓰᨐ劫/etc/tuned ⹠䛯ඩᚐ䕧㖴⎝劫෭ત tuned-main.conf ῁લ䕧㖴⎝֋�
[root@kvm10 ~]# ll /etc/tuned

2 total 20
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-rw-r--r--. 1 root root 14 Nov 6 14:39 active_profile
4 -rw-r--r--. 1 root root 1111 Jul 5 2018 bootcmdline

-rw-r--r--. 1 root root 5 Nov 6 14:39 profile_mode
6 drwxr-xr-x. 2 root root 4096 May 11 23:55 recommend.d

-rw-r--r--. 1 root root 1197 May 11 23:55 tuned-main.conf
� �
3. /usr/lib/tuned ⹠䛯ඩᚐ᱔⁲䕧㖴ἶ୭ (pro೰les) ⸐⹠䛯֋�

1 [root@kvm10 ~]# ll /usr/lib/tuned/
total 56

3 drwxr-xr-x. 2 root root 4096 Nov 5 17:12 balanced
drwxr-xr-x. 2 root root 4096 Nov 5 17:12 desktop

5 -rw-r--r--. 1 root root 14413 May 11 23:55 functions
drwxr-xr-x. 2 root root 4096 Nov 5 17:12 latency-performance

7 drwxr-xr-x. 2 root root 4096 Nov 5 17:12 network-latency
drwxr-xr-x. 2 root root 4096 Nov 5 17:12 network-throughput

9 drwxr-xr-x. 2 root root 4096 Nov 5 17:12 powersave
drwxr-xr-x. 2 root root 4096 Nov 5 17:12 recommend.d

11 drwxr-xr-x. 2 root root 4096 Nov 5 17:12 throughput-performance
drwxr-xr-x. 2 root root 4096 Nov 5 17:12 virtual-guest

13 drwxr-xr-x. 2 root root 4096 Nov 5 17:12 virtual-host
� �

32.3 ᅻང Tuned

1. ℹ⹺ tuned ⁶཈⫂ᮍ劫䥉⍮䭳㼡῁ᅻང劫ઋ⹠ແ῁⑄ᣦ䒈௓ત֋�
1 [root@kvm10 ~]# systemctl status tuned.service

� tuned.service - Dynamic System Tuning Daemon
3 Loaded: loaded (/usr/lib/systemd/system/tuned.service; enabled;

vendor prese>
Active: active (running) since Wed 2019-11-06 14:40:00 CST; 3h 18min

ago
5 Docs: man:tuned(8)

man:tuned.conf(5)
7 man:tuned-adm(8)

Main PID: 779 (tuned)
9 Tasks: 4 (limit: 11532)

Memory: 19.4M
11 CGroup: /system.slice/tuned.service

��779 /usr/libexec/platform-python -Es /usr/sbin/tuned -l -P
13

Nov 06 14:39:52 kvm10.deyu.wang systemd[1]: Starting Dynamic System
Tuning Daem>

15 Nov 06 14:40:00 kvm10.deyu.wang systemd[1]: Started Dynamic System
Tuning Daemo>
� �
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32.4 tuned-adm

1. ℹ㽉⹠ແ௶ⳣ⸐ pro೰le֋�
1 [root@kvm10 ~]# tuned-adm active

Current active profile: throughput-performance
� �
2. ຍ๱ေⳣ⸐ pro೰le֋�

[root@kvm10 ~]# tuned-adm list
2 Available profiles:

- balanced - General non-specialized tuned profile
4 - desktop - Optimize for the desktop use-case

- latency-performance - Optimize for deterministic performance
at the

6 cost of increased power consumption
- network-latency - Optimize for deterministic performance

at the
8 cost of increased power consumption, focused on low latency network

performance
- network-throughput - Optimize for streaming network

throughput,
10 generally only necessary on older CPUs or 40G+ networks

- powersave - Optimize for low power consumption
12 - throughput-performance - Broadly applicable tuning that provides

excellent performance across a variety of common server workloads
14 - virtual-guest - Optimize for running inside a virtual

guest
- virtual-host - Optimize for running KVM guests

16 Current active profile: throughput-performance
� �
3. ℹ⹺ᶑ㬲௶ⳣ⸐ pro೰le֋�

[root@kvm10 ~]# tuned-adm recommend
2 virtual-guest
� �

4. ᜦ䭳㼡⸐ pro೰le ๾᷁ລ系統ᦎ䀲⸐ virtual-guest֋�
[root@kvm10 ~]# tuned-adm profile virtual-guest
� �

5. คℹ⹺⹠ແ௶ⳣ⸐ pro೰le ᢯Ỷᰰ virtual-guest֋
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�
1 [root@kvm10 ~]# tuned-adm active

Current active profile: virtual-guest
� �

32.5 ᜋ⍮㑓㘎

1. ll ℹ㽉 /usr/lib/tuned ⹠䛯ં⸐䕧㖴ἶ୭劫ᜭ၏ລ /root/tunedpro೰les֋

2. ℹ㽉 tuned ⁶཈῁ၣ㼡ᛉ䥉⍮ᅻང劫ᜭ၏ລ /root/tuned-enabled֋

3. ℹ㽉 tuned ⁶཈⯡ጃ῁ၣᅻང劫ᜭ၏ລ /root/tuned-active֋

4. ℹ㽉 tuned ⁶཈⹠ແᅻⳣ⸐ pro೰le劫ઝᜦℹ㽉Ⴏ巙ᜐᰰ㝩ₒ / root/
tuned.active.sh֋

5. ℹ 㽉 tuned ⁶ ཈ ᶑ 㬲 ⸐ pro೰le劫 ઝ ᜦ Ⴏ 巙 ᜐ ᰰ 㝩 ₒ / root/
tuned.recommend.sh֋

6. ᜦ䭳㼡⸐ pro೰le 㼡ᛉᰰລ系統ᦎ䀲⸐ pro೰le֋
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